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ABSTRACT 

Lower Midd le Cambrian r o c k s i n n o r t h e r n Utah and s o u t h e a s t e r n 

I d a h o a r e d i v e r s e i n c o m p o s i t i o n and s e q u e n c e . C o n t r a s t s i n t h e r o c k 

s e q u e n c e have r e q u i r e d new n o m e n c l a t u r e and m o d i f i e d u s u a g e s of t h e names 

Br igham, L a n g s t o n , and U t e . S t r a t a f o r m e r l y a s s i g n e d t o t h e L a n g s t o n 

F o r m a t i o n have been d i v i d e d i n t o t h e Naomi Peak Tongue of t h e Twin Knobs 

F o r m a t i o n , t h e S p e n c e Tongue of t h e Lead B e l l S h a l e , t h e High Creek 

L i m e s t o n e , and t h e L a n g s t o n D o l o m i t e . 

D u r i n g t h e Middle Cambr ian , l i t h o f a c i e s of t h e i n n e r d o t r i t a l , 

m i d d l e c a r b o n a t e , and o u t e r d e t r i t a l b e l t s d e v e l o p e d r o u g h l y p a r a l l e l t o 

t h e a n c i e n t Cambrian c o a s t l i n e . D e t r i t a l s e d i m e n t s of t h e Brigham 

Q u a r t z i t e and t h e Ute F o r m a t i o n were d e p o s i t e d i n t h e i n n e r d e t r i t a l 

b e l t . The o u t e r d e t r i t a l b e l t i s r e p r e s e n t e d by t h e Spence Tongue of 

t h e Lead B e l l S h a l e . The Naomi Peak Tongue of t h e Twin Knobs F o r m a t i o n , 

t h e High Creek L i m e s t o n e , t h e l a n g s t o n D o l o m i t e , and t h e c a r b o n a t e u n i t s 

of t h e Ute F o r m a t i o n r e p r e s e n t t h e m i d d l e c a r b o n a t e b e l t . 

The b i o s t r a t i g r a p h i c f ramework f o r t h e p a r t o f t h e Cambr ian 

r e p r e s e n t e d by t h e Twin Knobs F o r m a t i o n , Spence Tongue , L a n g s t o n D o l o 

m i t e , High Creek L i m e s t o n e , and Ute F o r m a t i o n c o n s i s t s of t h e A l b e r t e l l a . , 

G l o s s o p l e u r a . and p o s s i b l y t h e l o w e r p a r t of t h e B a t h y u r i s c u s - E I r a t h i n a 

Zone , 

I n t h i s p a p e r , t h e t r i l o b i t e f a u n a s of e a c h zone a r e s u b d i v i d e d 

i n t o i n f o r m a l u n i t s d e s i g n a t e d a s f a u n u l e s . The A l b e r t e l l a Zone f a u n a I s 

d i v i d e d i n t o f o u r d i s t i n c t f a u n u l e s and t h e G l o s s o p l e u r a Zone f a u n a c o n s i s 

ABSTRACT 

Lo.fer fUddle Cambrian rocks in northern Utah and. southea,8ter:l 

Idaho are diverse in composition and sequence. Contrasts in the rock 

sequence have required new nomenclature and modified. usuages of the names 

Brigham , langston , and. Ute. Strata. formerly assigned to the Larlgston 

Forma.tion have been divided into the Naomi Peak Tongue of the 'I'-;·;i::1 Knobs 

}i'orma.tion , the Spence Tongue of the Lead Bell Shal e , t he Hi g h Creek 

Limestone, and the langston Dolomite. 

During the Middle Cambrian, lithofacies of the inner d.o~~r:i.tal: 

midd.le carbonate, and outer detrital belts deve loped roughly parallel to 

the ancient Ca.mbri an coastline • Detrital f3ediments of t he Brigha m 

Quartzite and the Ute Formation were depos i ted. in the inner detrHa.l 

belt. The outer detrital belt is represented by the Sper~ce TOl1gw·) of 

the Lead Bell Shale. The Naomi Peak Tongue of the Twin Knobs l~on;tation , 

the Hi gh Creek Limestone, the langston Dolomite, and. t he carbona te units 

of the Ute Formation represent the mid.dle carbonate rJ61t. 

The biostratigraphic framevlOrk for the part of the Camb::. lan 

represented by the Twin Knobs Formaticn, Spence Tongue, Iangst.)n Dolo

mlte, High Creek Limestone, and Ute Formation cons ists of the A1.bErtella' J 

Glossopleura t and poss i bly the l Olier part of the Bathyuriscus -~h:§-j:.! t1na 

Zone. 

In this p<1.per, the trilobite faunas of each zone are su1xlivided 

into informa l nni ts designated. as faunules. The Albert.ella Zone fauna is 

divided into fOUT distinct faunules and the Glossopleura Z one fauna consists 



o f two l e s s d i s t i n c t f a u n u l e s , The d i s t r i b u t i o n and s u c c e s s i o n of 

f a u n u l e s a p p e a r s t o be e n v i r o n m e n t a l l y c o n t r o l l e d . 

The boundary be tween t h e A l b e r t e l l a and G l o s s o p l e u r a Zones i s 

p l a c e d a t t h e f i r s t o c c u r r e n c e of G l o s s o p l e u r a i n t h e l ower Spence S h a l e 

Tongue a l t h o u g h no s i g n i f i c a n t f a u n a l c h a n g e a p p e a r s a t t h i s p o i n t , 

The l o w e r bounda ry of t h e E a t h y u r i s c u s - E l r a t h i n a Zone i s t e n t a t i v e l y 

p l a c e d a t t h e f i r s t o c c u r r e n c e of t y p i c a l E h m a n i e l l a i n t h e b a s a l s h a l e s 

of t h e Ute F o r m a t i o n . 

F o r t y - s e v e n - g e n e r a and 99 s p e c i e s of t r i l o b i t e s , s e v e n u n a s s i g n e d 

t r i l o b i t e s , and two g e n e r a and f o u r s p e c i e s of e c h i n o d e r m s were c o l l e c t e d , 

d e s c r i b e d ; , and i l l u s t r a t e d . I n a d d i t i o n , s e v e r a l of R e s s e r ' s t y p e 

s p e c i m e n s were r e i l l u s t r a t e d f o r c o m p a r i s o n . 

One new E o d i s c o i d s p e c i e s of A g n o s t i d a , l a g e t i a l i r a , i s d e s c r i b e d . 

One new g e n u s , Z e u g o s p i n a , and 16 new s p e c i e s of C o r y n e x o c h i d s a r e 

d e s c r i b e d wh ich I n c l u d e A l b e r t e l l a g y n t h o s , A l b e r t e l i o i d e s f r i t z i t R o r y -

pyge w e l l s v i l l e n s i s , G l o s s o p l e u r a g r a n o s a , G. p u n c t a t u m , K o o t e n i a ? i r c u a t a , 

K, m e l i n d e n s i s . K. w e l l s v i l l e n s i s , O l e n o i d e s s p e n c e i , P o l i e 1 1 a m i l l e r ! , 

P b a r m i g a n o i d e s s t o k e s ! , Z a c a n t h o l d e s a v e r n u s , Z . f e d o r i , Z. l a t u s t Z, 

p r o l i x u s « and Z e u g o s p i n a g u n t h e r i . 

S i x new g e n e r a , H a l a d e l l a , N a o m i a s p i s , N y e l l i n a , O r a s p i s , P a l m e r -

e l l a , and P s e u d o m e x i c e l l a , and 21 new s p e c i e s o f P t y c h o p a r i o i d s a r e 

d e s c r i b e d , wh ich i n c l u d e A l o k i s t o c a r e m c c o l l u m i , A. n a n n o s . A. m u t a b l i s , 

A, m e l i n d e n s i s , A c h l y s o p s i s p u n c t a t u m , C a b o r c e l l a c r a c e n s , E h m a n i e l l a 

p e t a l o r a , E. s t i b i n u s , M a l a d e l l a o c u l a t u s . M e x i c e l l a g r a n o s a t N a o m i a s p i s 

t y p i c a l l s , N y e l j a p e r i o s u s , N. l i m b u s , N y e l l i n a m a l a d e n s i s , Onchocepha -

s t i b i n u s , O r a s p i s l i m b u s , P a c h y a s p i s e u r y l i m b u s , P a l m e r e l l a e x i g u u s , 

P r o h e d i n i a ? s p e n c e i . P seudomex ice11a g r a n u l o s a , and V o l o c e p h a l i n a s t o k e s i , 

xv i 

of two less distinct faunules. The dist:::'i bntion and succession of 

faunules a.ppears to be environmentally controlled. 

The boundary beb!een t.he Alber tella and Glossopleura.,:. Zones is 

pla.ced a.t the first occ:rrrence of Glossopleura in the 10Ttier Spence Shale 

Tongue although no significant faunal change appears at this point. 

The 1m'ler bou.'1dary of the Eathyuriscus-Elrathina Zone is tentatively 

pL."l.ced at the first occurrence of typical Ehmaniella in the rosal shales 

of the ute Formation . 

Forty-seven genera and 99 species of trilobites, seven UY!assignecl 

trilobites, and two genera and four species of echinoderms were collected, 

d.escrl1::ed y and illustrated. In addition, several of Resser's t.ype 

specimens ,lere reillustrated fOT comparison. 

One new Eodis'~oid species of Agnostida, i'a getia lira, is de::;cribecl. 

One new genus, ~eu-,S.2.§.E:!1~, and 16 nm! species of Corynexc.chicl...s 3T8 

descri bed which include ~lbertella gynthos, Albertelloid.es Kritzi y Do:.t'Y-

~ wellsvlllensis, Glosso£I~~ granosa, Q.. punctatum, KOOtcl ia §~rcuataJ 

ptarmiganoides stokesi, Zacanthoides avernus, ~. fedori, ~. latus, ~. 

pro1ixu~, and ZeugoSl)ina guntheri. 

Six neH genera, iqa1adel~, Naomi~spis, Nyellina, pras;)is, Pal1r,er

ella, and. Pseu:iomexjcel1a, and 21 nevr species of ptychoparioids are 

described, which include Alokistocare mccollumi, !::... nannos, !::... mutablis, 

!. melinder;sis, Aeh1ysopsis punetatum, Caboreella cracens, Ehlllanie1la 

l'?talora, ~. stibinus, Haladella .ocuJ.atus, Nexieella SEanosa, Naor.J.iaspis 

,Ius? stibinus, Ora~.E~ ]..imbus, Pachyaspis eurylimbus, Palmerella exigu~, 

Pr.9hedinia} ~~!£ei., Pse'lldomexicellc: .g;ranulosa, and Volocephalina. stokesi. 

xvi 



INTRODUCTION 

F o r many y e a r s , t h e L a n g s t o n F o r m a t i o n i n n o r t h e r n U t a h and s o u t h 

e a s t e r n I d a h o , h a s been known t o c o n t a i n one of t h e mos t f o s s i l i f e r o u s 

s u c c e s s i o n s of l o w e r Midd le Cambrian r o c k s i n w e s t e r n N o r t h A m e r i c a . 

Cambr ian s t r a t i g r a p h y of t h e r e g i o n was f i r s t d e s c r i b e d by W a l c o t t 

( 1 9 0 8 b ) , who named t h e Br igham, L a n g s t o n , U t e , B l a c k s m i t h , B l o o m i n g t o n , 

Ncunan, and S t . C h a r l e s F o r m a t i o n s , S u b s e q u e n t s t r a t i g r a p h i c c o n t r i 

b u t i o n s were made by R i c h a r d s o n ( 1 9 1 3 ) , M a n s f i e l d ( 1 9 2 ? ) , Ande r son 

( 1 9 2 8 ) , D e i s s ( 1 9 3 8 ) , R e s s e r , ( 1 9 3 9 a , 1 9 3 9 b ) , W i l l i a m s and Maxey 

( 1 9 4 1 ) , W i l l i a m s ( 1 9 4 8 ) , C o u l t e r ( 1 9 5 6 ) , Maxey ( 1 9 5 8 ) , B r i g h t ( i 9 6 0 ) , 

C a r r and T r i m b l e ( I 9 6 2 ) , O r i e l ( 1 9 6 5 , I 9 6 S ) , and O r i e l and Arms t rong 

( 1 9 7 1 ) . S t r a t i g r a p h i e s n o m e n c l a t u r e p r o p o s e d by O r i e l and A r m s t r o n g 

(1971) f o r t h e L a n g s t o n and r e l a t e d u n i t s i s u sed h e r e . 

G e o l o g i c mapping of t h e n o r t h e r n Malad Range , I d a h o , was done by 

A x t e l l ( I 9 6 7 ) , G e o l o g i c mapping of t h e s o u t h e r n W e l l s v i l l e M o u n t a i n s , 

U t a h , was done by G e l n e t t ( 1 9 5 8 ) . 

P a l e o n t o l o g i c i n v e s t i g a t i o n s d e a l i n g w i t h t h e f a u n a s of t h e L a n g 

s t o n F o r m a t i o n have been p u b l i s h e d by W a l c o t t ( i 9 l 6 a , 1 9 1 6 b ) , R e s s e r 

( 1 9 3 9 a , 1 9 3 9 b ) , R a s e t t i ( 1 9 6 6 ) , R o b i s o n ( 1 9 6 5 , 1969a , 1969b , 1 9 6 9 c ) , and 

F r i t s ( 1 9 7 1 ) . The r i c h f a u n a s o f t r i l o b i t e s and o t h e r f o s s i l s were 

d e s c r i b e d p r i n c i p a l l y by W a l c o t t ( 1916 ) and R e s s e r ( 1 9 3 9 ) , b u t l i t t l e 

b i o s t r a t i g r a p h i c i n f o r m a t i o n was i n c l u d e d . 

The p u r p o s e of t h i s s t u d y i s t o document t h e b i o s t r a t i g r a p h y of 

t r i l o b i b e and e c h i n o d e r m f a u n a s i n t h e L a n g s t o n and r e l a t e d u n i t s . 

INTRODUCTION 

For many years, the Langston Formation in nort hern Utah and south

eastern Idaho, has been knmm to contain one of the most fossilifercus 

successions of lower !tliddle Cambria.~ rocks in weste:l:'n No:rth A",e.rica . 

Cambrian stratigraphy of the region was fil.'st des cribed by ~ialcott 

(1908b), who named the B.righam , Langston , ute, Bla.cksmith, Bloomington, 

Nounan, and St. Charles Formations. Suhsequent strati.graphic cont:ri

butions were made by Richardson (1913) I !'~ansfiel(l (1927), Anderson 

(1928), Deiss (1938 ), Ressor, (1939a, 1939b), ~!illia..l!.s and Eaxey 

(1941), Williams (1948) , Coulter (1956) $ l1c.xey (1958), B-.cight (1960) f 

Carr and. Trimble (1962), Oriel (1 965g :1. 968) ~ and Oriel and ArmstTone 

(1971). Stratigraphic~ nomenclature proposed by Oriel and Armstrong 

(1971) for the langston and related units is used here. 

Geologic mapping of the northern f1al3.c:. Range, 1o.&ho, was d.one by 

Axtell (1967). Geologie mapping of the southern Wellsville Hountains~ 

Utah, was done by Gelnett (1958) . 

Paleontologic investigations dealing with the faw1as of the Lang

ston Forma.tion have been published. by Walcott (i9l6a. , 1916b), rtesser 

(1939a, 1939b), Rase·tti (1966), Robison (196.5, 1969a, 1969b, 1969c), and 

Frltz (1971). The rich faune.s of trilobites and other fossils ·v16re 

described principally by Walcott (1916) and Resser (1939), but little 

·biostratigraphic i.nformation ·viaS included. 

The p-.rrpose of this study is to do,,::uJn€:nt the biostratigraphy of 

trilobUe and echinoderm faunas in the Langston and related. units. 
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F i e l d a n d l a b o r a t o r y r e s e a r c h was c o n d u c t e d d u r i n g v a r i o u s i n t e r v a l s 

from 1972 t o 1974 , Two s t r a t i g r a p h i c s e c t i o n s were measu red u s i n g a 

f i v e - f o o t J a c o b ' s s t a f f and a B r u n t o n c o m p a s s . One s e c t i o n i s l o c a t e d 

two m i l e s s o u t h e a s t of Malad C i t y , I d a h o , and t h e o t h e r i s l o c a t e d 

a b o u t 2 . 5 m i l e s n o r t h of Brigham C i t y , Utah ( T e x t - f i g . l ) . F o s s i l s 

were c o l l e c t e d from e a c h f o s s i l i f e r o u s bed e n c o u n t e r e d , and were 

p r e p a r e d , i d e n t i f i e d , and d e s c r i b e d a t t h e U n i v e r s i t y of U t a h , 

2 

Field and laboratory resear ch was conducted during various intervals 

fJ:om 1972 to 197q·. Two stratigraphlc sections were measured usi.ng e. 

five-foot Jacob's staff ahd a Brunton compass. One s ection is locat ed 

two miles southeast of Malad City, Idaho, and the other is l ocated 

a.bout 2.5 miles north of Brigham City, Utah (Text-fig. 1). Fossil:; 

were collected from each fossiliferous bed encountered , and w&re 

prepa.red, identified, anc. described at the University of Utah. 



40 MILES 

T e x t - f i g . 1—Index map of s o u t h e a s t e r n I d a h o and n o r t h e r n Utah showing 

t h e l o c a t i o n s of t h e measu red s e c t i o n s . 
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Text-fig . l--Index map of southeastern I daho and northern Utah shorIing 

the locations of the measured sections. 



LITHOSTRATIGRAPHi 

The Cambrian P e r i o d was a t r a n q u i l t i m e i n w e s t e r n N o r t h A m e r i c a , 

No ma jo r t e c t o n i c e v e n t i s I n d i c a t e d by t h e Cambrian s e d i m e n t a r y r o c k s . 

The m a r i n e s u c c e s s i o n commences w i t h a b a s a l q u a r t z i t e and i n d i c a t e s a, 

g r a d u a l s u b s i d e n c e and i n u n d a t i o n of t h e r e g i o n from t h e s o u t h w e s t . 

O r i e l and Arms t rong ( 1 9 ? 1 ) have p r o p o s e d m o d i f i c a t i o n of t h e 

b a s i c s t r a t i g r a p h i c n o m e n c l a t u r e u s e d by W a l c o t t ( 1 9 0 3 b ) , The m o d i 

f i c a t i o n s a p p e a r t o be v a l i d I n s o u t h e a s t e r n I d a h o , where O r i e l and 

A r m s t r o n g d i d t h e i r f i e l d work , b u t p r o b l e m s a r e e n c o u n t e r e d when t h e 

new t e r m i n o l o g y I s a p p l i e d t o s e c t i o n s I n n o r t h e r n U t a h , T h e r e f o r e , 

I w i l l d i s c u s s t h e p r e v i o u s l y u s e d s t r a . t i g r a . p h i c n o m e n c l a t u r e , and 

t h e n d i s c u s s t h e m o d i f i c a t i o n s p r o p o s e d and t h e p r o b l e m s t h a t a r i s e 

when t h e new and m o d i f i e d s t r a t i g r a p h i c t e r m i n o l o g y i s a p p l i e d i n 

n o r t h e r n U t a h , 

P r e v i o u s l y Used N o m e n c l a t u r e 

Brigham Q u a r t z i t e 

The Br igham Q u a r t z i t e was named by C. B. W a l c o t t ( 1 9 0 8 a ) , I n 

n o r t h e r n U t a h and s o u t h e a s t e r n I d a h o i t c o n s i s t s of a t h i c k s e q u e n c e of 

d e t r i t a l r o c k s , m a i n l y q u a r t z i t e , d i r e c t l y b e n e a t h x o s s i l i i e r o u s l i m e 

s t o n e s and muds tones of Middle Cambrian a g e . Minor a r g i l l i t e and 

p h y l l i t e u n i t s i n t h e Brigham Q u a r t z i t e d i f f e r from c l a y s t o n e s i n 

o v e r l y i n g u n i t s I n b e i n g l e s s w e l l - s o r t e d , and more h i g h l y me tamorphosed . 

LITHOSTHATIGRAPHY 

The Cambrian Period was a tranquil time in western Nortb Ame:t'ica . 

No major tectonic event is indicated by the CambriaE sedimentary rocks. 

The rna,rine succession commences with a basal quc;.rtzi te and indicates a 

gradual subsidence a.nd inundation of the region fro:n the south'Y!es'L, 

O'riel and Armstrong (1971) have proposed modificati.on of the 

basic stra.tigraphic nomenclature used by Halcott (1908b). The modi

fications appear to be vaUd in southeastern Idaho , Hhere eriel and 

Armstrong did their field work, but problems are encountered .... rben -[:'h8 

new terlilinology is applied to sections in northern Utah. Therefore s 

I will discuss the previously used stratigraphic nomsnclatw:e, and. 

then discuss the modifica.tions proposed and. the problems that arise 

when the new and modified stratigraphic terminology is applied in 

northern Utah. 

Previously Used Nomenclature 

Bri~m Quartzite 

The Brigham Quartzite Has named by C. D. Walcott (1908a), In. 

northern Utah and southeastern Idaho it consists of a thick sequence of 

detrital rocks, mainly quartzite, directly beneath fossilifc:::'ous lime

stones and mudstones of Middle Cambrian age. Minor argillite arJ.d 

Ph~rllite units in the Brigham Quartzite differ from claystones in 

oyerlying units in being less well-sorted, and more highly metamorphosed. 

http://stra.tigra.phic
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L a n g s t o n F o r m a t i o n 

The L a n g s t o n F o r m a t i o n c o n f o r m a b l y o v e r l i e s t h e Brigham Q u a r t z i t e , 

W a l c o t t ( l ' 908a ) p r o p o s e d t h e name L a n g s t o n F o r m a t i o n f o r a u n i t of 

m a s s i v e - b e d d e d d o l o m i t e and l i m e s t o n e i n B l a c k s m i t h Fork Canyon, U t a h , 

The f o r m a t i o n was named a f t e r L a n g s t o n Creek i n t o wh ich t h e beds s t r i k e 

D e s p i t e h e t e r o g e n e o u s c o m p o s i t i o n , r o c k s i m m e d i a t e l y above t h e Brigham 

Q u a r t z i t e i n n o r t h e r n Utah and s o u t h e a s t e r n I d a h o have commonly been 

a s s i g n e d t o t h e L a n g s t o n F o r m a t i o n , 

Maxey ( 1 9 5 8 , p . 669) r e c o g n i z e d t h e l a n g s t o n F o r m a t i o n i n s e c t i o n s 

he measu red and d e s c r i b e d , and s u g g e s t e d t h a t " t h e n o r t h s i d e of t h e 

High Creek Canyon i s t h e b e s t and most t y p i c a l e x p o s u r e of t h e L a n g 

s t o n F o r m a t i o n " . Maxey f u r t h e r r e g a r d e d t h e t y p e B l a c k s m i t h Fo rk 

s e c t i o n a s "an a b n o r m a l d e v e l o p m e n t of t h e d o l o m i t e members" a t t h e 

e x p e n s e of t h e " t y p i c a l " s h a l e and l i m e s t o n e members . He f u r t h e r 

d i v i d e d t h e " t y p i c a l " L a n g s t o n F o r m a t i o n i n t o t h e Naomi Peak L i m e s t o n e , 

Spence S h a l e , and an u p p e r c a r b o n a t e member. 

The name, Naomi Peak L i m e s t o n e Member, was p r o p o s e d by Maxey (1958 

p , 67I) f o r t h e l o w e s t u n i t o f t h e L a n g s t o n F o r m a t i o n . I t c o n s i s t s of 

25 t o 4 0 f e e t of f o s s i l i f e r o u s g r a y l i m e s t o n e t h a t d i r e c t l y o v e r 

l i e s t h e Brigham Q u a r t z i t e and u n d e r l i e s t h e Spence S h a l e Member of 

t h e l a n g s t o n F o r m a t i o n . The Naomi Peak s t r a t a had p r e v i o u s l y 'been 

i n f o r m a l l y d e s i g n a t e d a s t h e " P t a r m i g a n i a S t r a t a " by R e s s e r ( 1 9 3 9 b ) , 

The L a n g s t o n F o r m a t i o n was o r i g i n a l l y d e s c r i b e d a s b e i n g d i r e c t l y 

o v e r l a i n by t h e Spence S h a l e Member of t h e Ute F o r m a t i o n ( W a l c o t t , 

1 9 0 8 a ) , The Spence S h a l e c o n s i s t s o f 100 t o 200 f e e t of a b u n d a n t l y 

f o s s i l i f e r o u s s h a l e s and t h i n - b e d d e d l i m e s t o n e and was named a f t e r 

Spence G u l c h , 4 0 m i l e s n o r t h w e s t of B l a c k s m i t h Fork Canyon, U t a h , and 

.5 

La.n~ton Fo:::oma-:ion 

The Ie..ngston Forma.t ion conformably overlies the B:r.: 5_gham QU2.rtz:i.te. 

\vaJ.cott (1908a) proposed the name Langston Formation for a unit of 

massive-bedded dolomite and limestone in Blacksmith Fork Canyon, Utah . 

The formation was named after Langston Creek i nto whit:!h the oods strike. 

Despite heterogeneous compos ition, rocks i mmediately a bove the Brigham 

Quartzite in northern Utah and southeastern Idaho have commonly beer: 

assigned to the la.ngston Formation. 

Haxey (1958 , p. 669) recognized the Langston Formation in sections 

he measured and described, and suggested that "the north s ide of the 

High C:z:'eek Canyon is the best and mos~ typical exposure of i~he Ie"ng

ston Formation" . r'!axey fur t her regarded the type 3lc1.ckf3mith Ii'or].;. 

section as "an abnormal development of the dolomite members " at tho 

ex:pense of t he "typical" shale and limestone members . He fu:r:t.nel~ 

divided the "typical" langston Format ion int o the Naom1 Pea.k Limes tone, 

Spence Shale, and. an upper carbonate member • 

. The name , Naomi Peak Li mestone Member, vl8.s proposed by l1axEq (1958 ~ 

p. 671) for the lowest unit of the langs ton Formation. I t consists of 

25 to 40 feet of fossiliferous gray limes tone that d~rectly over-

lies the Br igham Quart zite and underlies the Spence Shale l'Iember of 

the langston Formation. The Naomi Peak s trata had. previously br.:)er~ 

informally designated as t he "Ptarmi gania Strata" by Resser (l939b) . 

The Langston Formation was originally described as being directly 

overlain by the Spence Shale Hember of the Ute Formation (Halcott, 

1908a). The Spence Shale cons ists of 100 to 200 feet. of abundant ly 

fossilif erOl':'s shales and thin-bedded limestone and Has n2.med aft.er 

Spence Gulch, 40 lililes northwest of BlacksJilith Fork Canyon, Utah, ?.Jld 
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f i v e m i l e s s o u t h e a s t o f L i b e r t y , I d a h o . W i l l i a m s and Maxey (1941) and 

Maxey (1953) r e c o g n i z e d t h a t t h e Spence S h a l e was a c t u a l l y a member of 

t h e l a n g s t o n F o r m a t i o n " s e p a r a t e d i n n o r m a l s e q u e n c e from t h e Br igham 

Q u a r t z i t e by o n l y a few f e e t of c r y s t a l l i n e l i m e s t o n e " ( W i l l i a m s and 

Maxey, 1 9 4 1 , p . 2 8 1 ) , T h i s t h i n l i m e s t o n e u n i t i s Maxey ' s ( 1958 ) 

Naomi Peak L i m e s t o n e Member. 

The r e m a i n d e r of t h e L a n g s t o n above t h e Spence S h a l e Member c o n 

s i s t s of a t h i c k - b e d d e d l i m e s t o n e , d o l o m i t e , o r l i m e s t o n e and d o l o m i t e . 

These c a r b o n a t e s u s u a l l y r a n g e from 100 t o 300 f e e t i n t h i c k n e s s . The 

Ute F o r m a t i o n c o n f o r m a b l y o v e r l i e s t h e L a n g s t o n F o r m a t i o n , i t s b a s e 

b e i n g d e f i n e d a s t h e f i r s t s h a l e u n i t above t h e Spence S h a l e Member of 

t h e L a n g s t o n F o r m a t i o n , 

Ute F o r m a t i o n 

King ( 1 8 ? 6 ) u s e d t h e name, Ute L i m e s t o n e , t o d e s c r i b e 2 , 0 0 0 f e e t of 

l i m e s t o n e t h a t o v e r l i e s t h e b a s a l Cambrian q u a r t z i t e . The f o r m a t i o n 

was n o t d e f i n e d i n i t s modern s e n s e u n t i l W a l c o t t ( 1 9 0 8 a ) r e s t r i c t e d 

t h e t e r m , U t e , t o t h e lower 759 f e e t of l i m e s t o n e i n B l a c k s m i t h Fork 

Canyon, U t a h , W i l l i a m s and Maxey ( 1 9 4 1 , p . 2 8 1 ) f u r t h e r r e s t r i c t e d 

t h e Ute and d e f i n e d t h e f o r m a t i o n a s " t h i n - b e d d e d s i l t y l i m e s t o n e and 

g r e e n s h a l e s " , wh ich i s "a n a t u r a l u n i t bounded above and below by 

d o l o m i t e s " of t h e B l a c k s m i t h D o l o m i t e and L a n g s t o n F o r m a t i o n , r e s p e c 

t i v e l y . 

The Ute F o r m a t i o n c o n s i s t s of a l t e r n a t i n g u n i t s o f s h a l e and 

t h i n - b e d d e d l i m e s t o n e . I t i s g r a d a t i o n a l upward i n t o m a s s i v e c l i f f -

f o r m i n g l i m e s t o n e and d o l o m i t e r e f e r r e d t o t h e B l a c k s m i t h F o r m a t i o n 

o r B l a c k s m i t h D o l o m i t e , 
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five miles southeas t of Liber t.y, Idaho . WilHams and rt.axey (1941) and. 

r1a.xey (1958 ) recognizeel t hat the Slence Shale was actually a member of 

the l;J,Egston F01.'mation "separated. in normal sequence from the B-.cigrl8.m 

Quartzite by only a few feet of crystalline limestone " (Hilliarns and 

J;I.axey, ·i.941, p . 281). Thi s thin lirilestone unit is Ivlaxey's (1958) 

Naomi Peak Limestone Jliember. 

The remainder of the langst.on above the Spence Shale Ne:rlber cc.n·~ 

sists of a t hick - bedded limestone, dolomite, or limestone and dolomite. 

'l'hese carbonates usually range from 100 to 300 fee t in thickJless. The 

ute Formati on conformably overlies the Langston Formation, its ·t'ase 

being d.efined as the first shale unit above the Spence Shale Member (If 

the langst.on Formation. 

ute F'orma t 10n 

King (1876) used. the name, Ute I,i mestone , to descri"be 2,000 feet of 

limestone t hat overlies the basal Cambrian quartzite, The forma::.ion 

lias not defined in its modern sense until Halcott (1908a) restricted 

the t erm , Ute, t o the lOHer 759 feet of limestone in Bl.acksmith Fork 

Canyon, Ut.ah. Hilliams and Naxey (1941, p. 281) further restricted 

the ute and defined the formation as "thin-bedded silty limestone and 

green shales", which is "a natural unit bounded above and below by 

dolordtes" of the Blacksmith Dolomite and Langston Formation, respec

tively. 

The ute Formation cons ists of alternating units of shale and 

thin-bedd.ed limestone. It is gradational upward into massive cliff

forming limestone and dolomite referred to the Blacksmith Formation 

or Blacksmith Dolomite. 
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K e d e f i n i t i o n o t h e B r i g h a m t L a n g s t o n , 

and Ute F o r m a t i o n s 

Because of h e t e r o g e n e i t i e s i n t h e c o m p o s i t i o n and s e q u e n c e of 

l o w e r Middle Cambrian r o c k s i n n o r t h e r n Utah .and s o u t h e a s t e r n I d a h o . 

O r i e l and A r m s t r o n g (1971) h a v e p r o p o s e d c h a n g e s i n t h e s t r a t i g r a m p h i c 

n o m e n c l a t u r e of t h e r e g i o n . They r e t a i n e d t h e t e r m Brigham b u t p r o 

p o s e d t h a t i t be r a i s e d t o g r o u p s t a t u s i n a r e a s where i t c a n be d i 

v i d e d , and t h a t t h e a g e of t h e Br igham be d e s i g n a t e d a s Cambr ian and 

P r e c a m h r i a n , The uppe rmos t b e d s of t h e Brigham Q u a r t z i t e i n s e v e r a l 

a r e a s c o n s i s t of I n t e r b e d d e d l i m e s t o n e , s a n d s t o n e , and c l a y s t o n e , 

wh ich l e d O r i e l and Arms t rong (1971) t o p r o p o s e t h e name Twin Knobs 

F o r m a t i o n f o r t h i s s e q u e n c e of s t r a t a . The Naomi Peak L i m e s t o n e 

Member o f t h e L a n g s t o n F o r m a t i o n a s u s e d by Maxey (1958) I s r e g a r d e d 

a s a n e a s t e r n t o n g u e of t h e Twin Knobs F o r m a t i o n by O r i e l and Arm

s t r o n g ( 1 9 7 1 , P« 3 7 ) who r e a s s i g n e d i t t o t h e Twin Knobs F o r m a t i o n . 

They a l s o p r o p o s e d t h e name I«ead B e l l S h a l e f o r t h e s h a l e beds o v e r 

l y i n g t h e Twin Knobs F o r m a t i o n i n t h e P o r t n e u f R a n g e , I d a h o . The 

Spence S h a l e and t h e l o w e s t u n i t of" t h e Ute F o r m a t i o n a r e r e g a r d e d a s 

t o n g u e s o f t h e Lead B e l l S h a l e ( T e x t - f i g . 2 ) . Maxey ' s ( 1 9 5 8 ) S p e n c e 

S h a l e Member of t h e L a n g s t o n F o r m a t i o n i s r e f e r r e d t o a s t h e Spence 

Tongue of t h e Lead B e l l S h a l e , wherea,s t h e u p p e r t o n g u e i s t e r m e d t h e 

Cub Tongue of t h e Lead B e l l S h a l e , 

The l i m e s t o n e and d o l o m i t e s e q u e n c e s of t h e L a n g s t o n F o r m a t i o n 

have been d i v i d e d by O r i e l and A r m s t r o n g ( 1 9 7 1 , p . 3 6 ) i n t o t h e High 

Creek L i m e s t o n e and t h e L a n g s t o n D o l o m i t e , r e s p e c t i v e l y . The Lead 

B e l l S h a l e i n t e r t o n g u e s w i t h a n d g r a d e s I n t o t h e High Creek L i m e s t o n e . 
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and Ute ?o:cma.tions 

Because of heterogeneities in the composi "U.on and s equence of 

lower Niddle Cambrian r ocks i n northern Ut&.h and s outheastern Id.aho I 

Oriel and Armstrong U 971 ) have propo3ed (; ::anges in the stratigraphic 

nomenclatux'e of the x·eglon. They r etained t he t erm Br i e;ham but. pro

posed that It be raised to group status in a rea.s where it c a .?! be eli -· 

vided, and that the age of the Bri gham. be des i gnated a s Camb.rian and 

Precambrian. The uppermost beds of the Brigham Quart?:i.te in several 

areas consist of interbedded limes tone, sand..s tcne, and claystone, 

which led Oriel and Armstrong U 971) to propose t he name "CHin Knobs 

Formation for this sequence of strat.a, The Naomi Peak Limest one 

Member of the langston ~"ormation as used by Na.xey (1.958) j.s ~:et~.a.rc1.ed 

as an eastern tongue of the Twin Knobs Formation "tiY Oriel and Al'm-' 

strong (1971, p. 37) who reassigned it to the Twin Knobs FCriJ1-s.tion. 

They also proposed the name Lead Bell Shale for the shale beds ove:c-

lying the Twin Knobs Formation in the I'ortneuf Range , I daho. The 

Spence Shale a.nd the Im·rest u.ni t of the Ute Formation are r'egal"ded a.s 

tongues of the Lead Bell Shale (Text-fig. 2). Maxey 'S 0.958) Spence 

Shale fiIember of the langston Forma.tion is r8fe:c>:"ed "';'0 as t he Spence 

'l'ongue of the Lead Bell Shale, whereas the upper t ongue is termed the 

Cub Tongue of the Lead Bell Shale. 

'l'he limestone and dolomlte sequences of the Langston F'ormat5.on 

have been dl vided by Oriel and Armstrong (1971, p. 36) into the High 

Creek Limestone and the langston Dolomite, respectively, The Lead 

Bell Shale .intertongues with and grades lnto the High Creek 1imlJstone. 
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T e x t - f i g . 2 — D i a g r a m m a t i c w e s t - t o - e a s t s e c t i o n of t h e r o c k s b e t w e e n 

t h e B looming ton F o r m a t i o n and t h e Brigham Q u a r t z i t e , showing 

t h e d i s t r i b u t i o n of f a c i e s and t h e s t r a t i g r a p h i c r e l a t i o n s of 

r o c k names p r o p o s e d by O r i e l and Arms t rong (from O r i e l and 

A r m s t r o n g , 1 9 7 1 ) . 
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Text-fig. 2--Diagrammatic Hest-to-east section of the rocks betlieen 

the Bloomi.ngton Formation and the Bri gham Q,uartzite, s howing 

the distribution of facies and the stratigraphic relations of 

rock names proposed by Oriel and Armstrong (from Oriel and 

Armstrong , 1971). 



T y p i c a l l y , t h e High Greek L i m e s t o n e i s b r a c k e t e d by t h e Spence and 

Cub Tongues of t h e Lead B e l l S h a l e , 

Toward t h e e a s t , t h e s e c t i o n above t h e Brigham Q u a r t z i t e becomes 

d o m i n a n t l y d o l o m i t e , and i s r e f e r r e d t o a s t h e L a n g s t o n D o l o m i t e 

( O r i e l and A r m s t r o n g , 1 9 7 1 , p . 3 7 ) . The L a n g s t o n D o l o m i t e i n t e r t o n g u e s 

w i t h t h e High Creek L i m e s t o n e t o w a r d t h e w e s t ( T e x t - f i g , 2 ) , 

The l a t e r a l l y i n t e r f i n g e r i n g s e q u e n c e of r o c k s a s s i g n e d t o t h e 

Lead B e l l S h a l e , High Creek L i m e s t o n e , and L a n g s t o n D o l o m i t e i s o v e r 

l a i n by a t h i n - b e d d e d l i m e s t o n e t h a t O r i e l and Arms t rong (1971) nave 

a s s i g n e d t o t h e Ute L imes tone i n some p l a c e s and t o t h e B a n c r o f t L ime

s t o n e i n o t h e r s ( T e x t - f i g . 2). 

R e d e s i g n a t i o n o f Midd le Cambrian r o c k - s t r a t i g r a p h i c u n i t s i n 

n o r t h e r n Utah and s o u t h e a s t e r n I d a h o h a s made them more m e a n i n g f u l i n 

t e r m s of o r i g i n . I t a l s o h a s s e r v e d t o l i n k o b s e r v a t i o n s i n t h e 

r e g i o n t o g e n e t i c c o n c e p t s e v o l v i n g t h r o u g h o u t t h e w e s t e r n U n i t e d 

S t a t e s . However , a s m e n t i o n e d p r e v i o u s l y , p r o b l e m s a r e e n c o u n t e r e d i n 

a p p l y i n g t h e new t e r m i n o l o g y t o s e c t i o n s i n n o r t h e r n U t a h . 

The Cub Tongue of t h e Lead B e l l S h a l e , i n p a r t i c u l a r , n e e d s f u r t h e r 

s t u d y and c l a s s i f i c a t i o n , The Cub Tongue c a n n o t be t r a c e d p h y s i c a l l y 

away from t h e t y p e a r e a , and s h a l e u n i t s I n Utah t h a t have been a s s i g n e d 

by O r i e l and Arms t rong ( 1 9 7 1 , P. 3 6 ) t o t h e Cub Tongue do n o t r e s e m b l e 

t h e t y p e Cub Tongue l i t h o l o g i c a l l y . 

P r o b l e m s a r e a l s o e n c o u n t e r e d i n d i s t i n g u i s h i n g t h e High Creek 

L i m e s t o n e and t h e L a n g s t o n D o l o m i t e from one a n o t h e r . Complex s e c o n 

d a r y d o l o m i t i z a t i o n above t h e Spence Tongue of t h e Lead B e l l S h a l e 

makes d i f f e r e n t i a t i o n of t h e s e u n i t s d i f f i c u l t . 

Wi th t h e e x c e p t i o n of t h e s e p r o b l e m s , t h e new u n i t s and m o d i f i e d 

Typically r the High Creek Limestone is txf.'acketed 'oy the Spence a,nd 

Cub Tongues of the Lead Bell Shale . 
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Toward the east, the section above t he Brigham Quart zite becomes 

dominantly dolomite , and is referred t o as the I£.l,ngston Dolomite 

(Oriel and Jl..rmstrong, 1971, p . 37). The langston Dolomite int ertongues 

with the High Creek Limestone t01<Tard t he Hest (Text- ij.g. 2). 

The laterally 1nterf ingeri ng sequence of :roeks 8.ss1gned to the 

Lead Be 11 Shale, Hi gh Creek Limes tone, and Inngs t o!1 Dc lomi te i s over

lain by a thin-bedded limestone that Oriel and P.rmst:.r:ong (1971) have 

assigned to t he ute Limestone in sone places and to the 3c1,ncroft Llme·~ 

stone 1n others (Text-fig . 2). 

Redesignation of Hi ddle Camb:.dan rock-str2.tigraphic units in 

northern Utah and southeastern Idaho l>..as rr.ade t hem Dlore meaningful in 

terms of origin. It a lso has served ~~O lin.k OOOt':!rvations in tho 

region to genetic concepts evolving tl>.roughout the wester n Ui1i ted 

States. However, as mentioned previously, probIems are encot.:..'1tered in 

applying the new terminology to secti ons in no:r-thern Utah . 

The Cub Tongue of the Lea.d Ball Shale , in pa:r:tlcul ar, needs f urther 

study and classification. The Cub Tongue cannot be tr€,c6d physically 

away from the type area, and shale units in Utah that. have been assigned 

by Oriel and Armstrong (1971, p. 36 ) to the Cub Tongue do not resemble 

the type Cub Tongue lithologically . 

Problems are also encountered in distinguishing the High Greek 

Limestone and the La.r,gston Dolomite from one another. Complex secon

dary dolomitization above the Spence Tongue of the Lead Bell Shale 

makes differentiation of these units difficult. 

With the exception of t hese problems , the new units and modified 
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u s u a g e s of t h e names Br igham, L a n g s t o n , and U t e , a s p r o p o s e d by O r i e l 

and A r m s t r o n g , seem t o be g e n e r a l l y a p p l i c a b l e and a r e t h e r e f o r e a d o p 

t e d i n t h i s t h e s i s , 

D e p o s i t i o n a l H i s t o r y 

Lower and Middle Cambrian r o c k s c r o p o u t i n numerous a r e a s of 

n o r t h e r n U tah and s o u t h e a s t e r n I d a h o . These r o c k s r e p r e s e n t s e d i m e n t 

d e p o s i t e d i n a s e a t h a t g e n e r a l l y t r a n s g r e s s e d t o w a r d t h e e a s t . D u r i n g 

t h e Middle Cambr ian , s e v e r a l l i t h o f a c i e s d e v e l o p e d . These l i t h o f a c i e s 

c o n s i s t e d of an i n n e r d e t r i t a l b e l t , a m i d d l e c a r b o n a t e b e l t , and an 

o u t e r d e t r i t a l b e l t , a l l t h r e e of wh ich r o u g h l y p a r a l l e l e d t h e a n c i e n t 

Cambr ian c o a s t l i n e ( R o b i s o n , I 9 6 0 , and P a l m e r , i 9 6 0 , 1 9 7 1 ) . Kepper 

( 1 9 7 2 , p . 5031 50*0 b a s d e s c r i b e d t h e same l i t h o f a c i e s i n t e r m s of 

r e l a t i v e w a t e r d e p t h and e n v i r o n m e n t of d e p o s i t i o n . L i s t e d from s h o r e 

s e a w a r d , h i s d e s i g n a t i o n s a r e s h a l l o w s h e l f - l a g o o n , n e a r - s e a - l e v e l 

s h o a l , and d e e p e r w a t e r open s h e l f . 

The Midd le Cambrian s e a made a s e r i e s of a d v a n c e s e a s t w a r d , wh ich 

were f o l l o w e d by s t a b l e p e r i o d s o r p e r i o d s of r e g r e s s i o n ( R o b i s o n , 

i 9 6 0 ) . These o s c i l l a t i o n s i n s e a l e v e l p r o d u c e d i n t e r f i n g e r i n g of t h e 

s e d i m e n t s d e p o s i t e d i n e a c h of t h e t h r e e b e l t s . The m i d d l e c a r b o n a t e 

b e l t i s t h o u g h t t o r e p r e s e n t a complex of c a r b o n a t e s h o a l s g e n e r a l l y 

f l a n k e d on b o t h e a s t and w e s t by a r e a s of p r e d o m i n a n t l y d e t r i t a l 

s e d i m e n t , 

The i n n e r d e t r i t a l b e l t g e n e r a l l y c o n s i s t s of a n e a r - s h o r e 

q u a r t z i t e f a c i e s and an o u t e r f a c i e s composed of b rown, g r e e n , and r e d 

s h a l e s ( R o b i s o n , i 9 6 0 , p . 4 4 ) . The m i d d l e c a r b o n a t e b e l t c o n s i s t s of 

s e v e r a l k i n d s of l i m e s t o n e and d o l o m i t e . The o u t e r d e t r i t a l b e l t 
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usuag8s of the naffi8S Brigham, If.l.ngston, and Ute, as prop)sed 'by Crrie 1 

and. Armst.rong, seem to 0.3 generally applicable and are tl:.ere:t'o:r.e adoF

ted in thic thesis. 

Depositional History 

Lower and. I·1jdelle Cambrian rocks crop out in nume~rcus e,I'cas of 

northern Ut9.h and southeastern Id9.ho. These rocks rep:r.esent sed.im.81':t 

depos1 ted in a. sea thc:.t generally transgressed toward trle east. During 

the Hidclle Cambrian, several lithofacies developed. These lithof<:"cics 

consisted. o:f: an inner detrital belt, a middle carbonate belt, and an 

outer detrital belt, all three of which roughJy paralleled the ancient 

Cambrian coastline (Robison, 1960, and Palmer, 1960, 1971.). Kepper 

(1972, p. 503, 5CJ+) has described the same lithofacier..; in t2rms of 

relative Hater depth and environillent of d,eposi tion. IJistod. from shm:o 

sealfard, his designatior~s are shallow shelf-lagoon, nec:',r~se3..-1evC':1. 

shoal, and deeper water open shelf. 

The Biddle Cambrian sea made a series of advances eG.stHard, "tlhich 

were fo110 .. ;e::1 by stabh periods or periods of regression (ibb5.son, 

1960), These oscillations in sea level produced interfinGc:ring of the 

sediments depos:tted in each of the three belts. The middle carbone,te 

belt is ttlow~ht to rep:res9nt a complex of carbonate shoals generally 

flanked on 1::oth east and west by areas of predominantly detrital 

sediment. 

The inner detrital belt generally consists of a near-shore 

quartzite facies and an outer facies composed of brown, green, and red 

shales (Robison, 1960, p. 4l.j,). The middle carbonate O(;lt l~onsists of 

several kinds of limestone and dolo:nite. The outer detrital belt 
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g e n e r a l l y c o n s i s t s of d a r k a r g i l l a c e o u s m i c r i t i c l i m e s t o n e s , d a r k 

s h a l e s , and "brown o r g r a y m u d s t o n e s ( R o b i s o n , i 9 6 0 , p . 4 4 - 4 7 ) . 

The b o u n d a r y be tween t h e c a r b o n a t e and o u t e r d e t r i t a l b e l t s 

a p p e a r s t o have been a zone o f marked change be tween p h y s i c a l e n v i r o n 

m e n t s . A l g a l s t r o m a t o l i t e s , o o l i t e s , and d i s s a r t i c u l a t e d and b r o k e n 

f o s s i l s , wh ich commonly o c c u r a t t h e o u t e r edge of t h e c a r b o n a t e b e l t , 

s u g g e s t a h i g h - e n e r g y e n v i r o n m e n t . I n c o m p a r i s o n , c l a y s t o n e , c a l c a r e 

ous s h a l e , and l a m i n a t e d a r g i l l a c e o u s l i m e s t o n e s w i t h d e l i c a t e a r t i 

c u l a t e d f o s s i l s , t y p i c a l of t h e o u t e r d e t r i t a l b e l t , i n d i c a t e s a 

d e e p e r l o w - e n e r g y e n v i r o n m e n t , A g n o s t i d t r i l o b i t e s a r e commonly 

r e s t r i c t e d t o t h e o u t e r d e t r i t a l b e l t and t h e o u t e r m a r g i n of t h e 

c a r b o n a t e b e l t ( R o b i s o n , 1 9 7 2 ) . A g n o s t i c s seem t o have been a d a p t e d 

f o r a p e l a g i c mode of l i f e i n t h e ocean p r o v i n c e . Thus i n t h e Midd le 

Cambr ian , t h e o c e a n i c - n e r i t i c b o u n d a r y a p p e a r s t o have c o i n c i d e d w i t h 

t h e b o u n d a r y be tween t h e c a r b o n a t e b e l t and t h e o u t e r d e t r i t a l b e l t 

( R o b i s o n , 1 9 7 2 ) , 

The Br igham Q u a r t z i t e r e p r e s e n t s t h e n e a r - s h o r e i n n e r d e t r i t a l 

b e l t f a c i e s . The q u a r t s i t e i s g e n e r a l l y c h a r a c t e r i z e d by p o o r s o r t i n g . 

G r a i n s i z e s r a n g e from f i n e t o v e r y c o a r s e , and g r a n u l e c o n g l o m e r a t e s 

a r e common a t some h o r i z o n s . The r o c k s a r e gene ra !3 .y c h e m i c a l l y 

m a t u r e , and medium t o l a r g e - s c a l e c r o s s - b e d d i n g i s common. A r g i l l i t e s 

i n t h e Br igham a r e p o o r l y s o r t e d and shew t h e e f f e c t s of metamorphism 

t o a g r e a t e r d e g r e e t h a n o v e r l y i n g s e d i m e n t s . A r g i l l a c e o u s l a m i n a e 

c o n s i s t of q u a r t z , s e r i c i t e , m u s c o v i t e , and some c h l o r i t e ( O r i e l and 

A r m s t r o n g , 1 9 7 1 . p . 5 ) . 

As t h e Middle Cambrian s e a t r a n s g r e s s e d , t h e l i t h o f a c i e s b e l t s 

m i g r a t e d t o w a r d t h e e a s t . The Twin Knobs F o r m a t i o n a p p e a r s t o 
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generally comd.3ts of d2.rk argillaceous micritic limestones, dark 

s hales , G1.ad. b:rown' or gray mudstones (Robison, 1960, p . 44-47). 

The boundary r etlreen t,he ca,r oonate and outer detrital celts 

appear;:; to have been a, ~~tme of InK1"k e d change between physical environ-

ments, Alga l strol:iat olites, oolites, and dissarticulated and broken 

fossils , which commonly OCCL~ a t the outer edge of the carbonate belt, 

suggest a high-energy environment . In comparison, claystone, calcare-

a u.,,> shale t a.nd laminated argilJ.8.ceous limestones vrith delicate arti-

culated f08s118, typical of the outer detrital belt, indicat.es a 

deeper 10H- '3nergy envircnrr.ent. Agnostid trilo bites are commonly 

restricted to the outer detrital belt and the outer ~a:r:gin of the 

c&,r oonate belt (Robison, 1972). Agnostids seem to have been ada pted 

for a pelagic mode of life in the ocean province . Thus in the r-iiddle 

Ca.r.lhc:tan, the oceanic-!1€;r l:tic b.Ji..mciary appears to have co:tncided Hith 

the bounda::y behreen the c8xbonate belt and the outer detrital bel-l:. 

( R 1-~ > O'?? 'I , 0 I) ... son, J. ./ ~ i • 

Th(~ Brigham Q;uartzi te represents the near-shore i nner detrital 

belt facieS. The quartzite is generally characterized by poor sort:i.ng. 

Grain sizes range from fine to very coarse , and granule conglomera.tes 

are common at some horizons . The rocks are generally chemically 

Inc..ture, and med.ium to large-scale cross - bedding is common . iD::'gillites 

in the Brigham are poor1y sorted and ShCH the effects of metamorphism 

to a €7eater degree than overlying sediments . Argillaceous L.'1.minae 

consist of quar·"tz , se}:'icite, muscovite , and some chlorite (Oriel and 

Ar~stTong, 1971, p. 5). 

As the I,riddle Camb-rian sea transgressed, the Ilthofacies belts 

migrated tow8.rd. the east. Th~~ Twin Knobs Formation appears to 
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r e p r e s e n t an i n t e r f i n g e r i n g of i n n e r d e t r i t a l . and m i d d l e c a r b o n a t e 

s e d i m e n t s and p r o b a b l y r e f l e c t t h e o s c i l l a t o r y b o r d e r be tween a s h a l l o w 

s h e l f l a g o o n and t h e i n n e r edge of t h e c a r b o n a t e s h o a l s . The Naomi 

Peak Tongue of t h e Twin Knobs F o r m a t i o n i s a r e l a t i v e l y p u r e c a r b o n a t e 

u n i t w i t h minor s a n d s t o n e beds and l e n s e s , wh ich a p p e a r s t o r e p r e s e n t 

a n a r r o w c a r b o n a t e s h o a l be tween t h e i n n e r and o u t e r d e t r i t a l b e l t s . 

The Naomi Peak Tongue i s o v e r l a i n by t h e Spence Tongue of t h e Lead 

B e l l S h a l e , The l o w e r p a r t of t h e Spence c o n s i s t s of d a r k , s i l t y , 

m i c r i t e and g r a y t o g r a y - b l a c k l a m i n a t e d s h a l e s , b o t h of wh ich c o n t a i n 

a g n o s t i d t r i l o b i t e s , and i s c o n s i d e r e d t o r e p r e s e n t o u t e r d e t r i t a l 

b e l t e n v i r o n m e n t s . S e d i m e n t s d e p o s i t e d d u r i n g a r e g r e s s i o n of t h e 

Middle Cambrian s e a f o l l o w , and t h e u p p e r p a r t of t h e Spence Tongue 

l a c k s a g n o s t i d s , and a t l e a s t i n t h e W e l l s v i i l e M o u n t a i n s , h a s t h i n -

bedded s p a r r y l i m e s t o n e w i t h minor amounts of o o l i t e s and o n c o l i t e s . 

The High Creek L i m e s t o n e and t h e l a n g s t o n D o l o m i t e r e p r e s e n t 

s e d i m e n t s d e p o s i t e d i n t h e m i d d l e c a r b o n a t e b e l t . The High Creek 

L imes tone i s composed d o m i n a n t l y of s p a r r y l i m e s t o n e w i t h common 

o o l i t e s and G i r v a n e l l a . 

A c c o r d i n g t o Newel l and o t h e r s ( i 9 6 0 , p . 4 9 3 ) t h e f o r m a t i o n of 

o o l i t e s i s b a s i c a l l y a n i n t e r t i d a l zone p r o c e s s , b u t may t a k e p l a c e 

down t o s i x f e e t be low low t i d e . B a t h u r s t ( 1 9 6 ? , p . 4 5 2 ) s t a t e s t h a t 

t h e y may form i n d e p t h s down t o a b o u t 33 f e e t (10 m e t e r s ) . These 

d e p t h s f a l l w i t h i n t i d a l and s u b t i d a l e n v i r o n m e n t s and b o t h a r e l i s t e d 

a s p a r t of t h e s h o a l f a c i e s by Kepper ( 1 9 7 2 , p . 5 0 4 ) . 

The Ute F o r m a t i o n c o n s i s t s of i n t e r b e d d e d t h i n l i m e s t o n e w i t h 

s i l t y p a r t i n g s and i n n e r d e t r i t a l b e l t s h a l e s . The Ute seems t o 

r e p r e s e n t v e r y s h a l l o w c o n d i t i o n s . O o l i t e b e d s , s t r o m a t o l i t e s and 

12 

represent an :Lnterflngerlng of il:mer detrital. and mid.dle c2l.rborJate 

sediments and proba.bly reflect tbe oscilla.toI'yoorder tehTeen a srlr"lllmr

shelf lagoon and the inner edge of the carbonate shoals . The Naomi 

Peak Tongue of the Twin Knobs Formation is a relaU.vely pure carbonate 

uni t with minor sandstone beds and lensf~s, i-ihich appears to represent 

a narrOH' carbonate shoal behieen the inner and outer det.rital belts. 

The Naomi Peak Tongue is overlain by the Spence Tongue of the I,ead 

Bell Shale. The lower p3.rt of the SJjence consists of dark, silty, 

micrite and gray to gray-black laminated shales, both of wl1ich contain 

agnostid trilobites, and. is considered to repres::mt outer cletri tal 

belt environ~ilents. Sediments deposited during a regresslon of the 

Middle Cambrian sea folloH, and the upper part of the Spence Tongue 

lacks agnostlds, and at least in the Hellsville Jiiountains, has thin

bedded. sparry liP.lestone Hi -I:.h minor a.mounts of 001:1. tes and oneoJ.i ter:;. 

The High Creek Limestone and. the langston Dolomite represent 

sediments deposited in the middle carbonate belt. The High Cre&k 

Limestone is composed dominantly of sparry limestone with common 

oolites and Girvanella. 

According to Newell and others (1960, p. 493) the formation of 

oolites is basically an intert. idal zone process, but may take place 

down to six feet below low tide. Bathurst (1967, p. 452) sta.tes that 

they may form in depths down to about 33 feet (10 lU8ters). These 

depths fall r;ithin tidal and subtidal environments and both are listed 

as part of the shoal facies by Kepper (1972, p. 504). 

The Ute Formation consists of interbedded thin limestone l-lith 

s1lty partings and inner detrital belt shales. The Ute see~s to 

represent very shalloTtl conditions. Ooli t.e beds, strom.atoli tos and 



mud c r a c k s a r e common, i n d i c a t i n g v e r y s h a l l o w w a t e r c o n d i t i o n s , 

o v e r l y i n g B l a c k s m i t h Do lomi t e i s a p r o d u c t of t h e m i d d l e c a r b o n a 
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mud. cracks are cOin::lon, indicatinG; vSJ..'y shalloH l.;:::~ter conditions. 

overlying Blacksmith Dolomite is a product of the l:1iddle carbonate: 

belt. 



BIOSTRATIGRAPHY 

T r i l o b l t e Z o n a t i o n 

P r e v i o u s Work 

C. D. W a l c o t t ( 1 9 0 8 b , p . 1 9 1 - 2 0 0 ) p u b l i s h e d t h e f i r s t f a u n a l l i s t s 

f o r what i s now d e s i g n a t e d t h e L a n g s t o n D o l o m i t e and Ute F o r m a t i o n a t 

B l a c k s m i t h F o r k , U tah ( T e x t - f i g . 1 ) . W a l c o t t c o l l e c t e d e x t e n s i v e l y 

a t s e v e r a l l o c a l i t i e s d u r i n g I 9 0 6 , and s h o r t l y t h e r e a f t e r i l l u s t r a t i o n s 

of t h e more c o n s p i c u o u s e l e m e n t s of t h e f a u n a were p r e p a r e d , W a l c o t t ' s 

1912 monograph i n c l u d e s t h e b r a c h i o p o d s from t h e Spence S h a l e , and from 

t i m e t o t i m e t r i l o b l t e s p e c i e s were d e s c r i b e d i n c i d e n t a l l y i n o t h e r 

p a p e r s ( W a l c o t t , 1 9 l 6 a , 1 9 4 6 b ) . 

C. E . R e s s e r , W a l c o t t ' s a s s i s t a n t , c o n t i n u e d work on t h e Spence 

S h a l e and t h e " P t a r m i g a n i a S t r a t a " a f t e r W a l c o t t ' s d e a t h . I n 1939« 

R e s s e r p u b l i s h e d "The Spence S h a l e and i t s Fauna" and l a t e r t h a t same 

y e a r , "The P t a r m i g a n i a S t r a t a of t h e N o r t h e r n Wasatch M o u n t a i n s " , 

A l t h o u g h b o t h works r e p r e s e n t e d a g r e a t a d v a n c e o v e r p r e v i o u s knowledge 

of t h e f a u n a s , l i t t l e b i o s t r a t i g r a p h i c d a t a was i n c l u d e d . 

Much of t h e m a t e r i a l t h a t R e s s e r s t u d i e d had been c o l l e c t e d by 

W a l c o t t and o t h e r s , and even t h o u g h R e s s e r had v i s i t e d mos t o f t h e 

l o c a l i t i e s , s t r a t i g r a p h i c o c c u r r e n c e of i n d i v i d u a l t a x a was n o t n o t e d . 

I n f a c t , some of R e s s e r ' s m a t e r i a l a p p e a r s t o have been mixed from 

s e v e r a l s t r a t i g r a p h i c i n t e r v a l s . R e s s e r a s s i g n e d m o s t , i f n o t a l l , 

s p e c i m e n s i n l i m e s t o n e m a t r i x t o t h e " P t a r m i g a n i a S t r a t a " and a l l 

BIOSTRATIGRAPHY 

Trilobite Zonation 

Previous i{ork 

C. D. Halcott (19080, p. 191-200) published the first faunal lists 

for what is now designated the Langston Dolomite and ute For mation at 

Blacksmith Fork, Utah (Text-fig. 1). Walcott collected extensively 

at sever':-1. 1 locallties during 1906, and shortly thereafter illustrations 

of the more conspicuous elements of the fauna Here pre pa.:ced, i~alcott' s 

1912 monograph includes the brachiopods from the Spence Shale, and fro];]. 

time to time trilobite species Here described incidentally in other 

papers (Walcott, 1916a, 1916b). 

c. E. Resser, Walcott's assistant, continued work on th'3 Spence 

Shale and the "Ftarmigania Strata" after \~alc:ott' s death. In 1939, 

Resser published "The Spence Shale and its Fauna" and L:1.teT that same 

year, "The Ftarmigania Strata of the Northern ~lasatch Mountains". 

Although both works represented a great advance over previous .knclfleclge 

of the faunas, little biostratigraphic data was included. 

Much of the material that Resser studied had been collected by 

vlalcot t and others, and even though Resser had visited most of the 

localities, stratigraphic occurrence of individual taxa was not noted. 

In fact, some of Resser's material appears to have been mixed from 

several stratigraphic intervals. Resser assigned most, if not all, 

specimens in limestone matrix to the "Ftarmigania Strata" and all 
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s p e c i m e n s o c c u r r i n g i n s h a l e m a t r i x t o t h e Spence S h a l e f a u n a . 

T h i s p r a c t i c e h a s l e d t o some c o n f u s i o n b e c a u s e l i m e s t o n e beds 

o c c u r w i t h i n t h e Spence S h a l e and c o m p r i s e t h e o v e r l y i n g High Creek 

L i m e s t o n e . I t i s d o u b t f u l t h a t G l o s s o p l e u r a g r o n a , G, a r r e c t a . A t h a -

b a s k i a w a s a t e h e n s i s , A. b i t h u s , and K o o t e a i a mendosa b e l o n g t o t h e 

" P t a r m i g a n i a S t r a t a " . B a t h y u r i s c u s w a s a t C h e n s i s ( R e s s e r ) and A l o k i s -

t o e a r e 1 1 a . b r i g h a m e n s i s R e s s e r have been found i n t h e Naomi Peak Tongue , 

a l t h o u g h t h e s p e c i m e n s i l l u s t r a t e d by R e s s e r i n ' 'The P t a r m i g a n i a S t r a t a 

of t h e N o r t h e r n Wasa tch M o u n t a i n s " come from t h e b a s a l s h a l e s of t h e 

S p e n c e , 

W, H, F r i t z , of t h e G e o l o g i c a l S u r v e y of Canada , h a s r e c e n t l y 

c o m p l e t e d a p r e l i m i n a r y s u r v e y of t h e Twin Knobs F o r m a t i o n a t Two Mi le 

Canyon, I d a h o , and t h e Spence Tongue of t h e Lead B e l l S h a l e a t Copen

hagen Canyon, I d a h o ( i n O r i e l and A r m s t r o n g , 1 9 7 1 , p . 3 9 - 4 7 ) . T h i s i s 

t h e f i r s t i n f o r m a t i o n a v a i l a b l e on t h e b i o s t r a t i g r a p h y of t h e s e s t r a t a , 

F a u n a l l i s t s f rom h i s u p p e r c o l l e c t i o n s (83454 , 8 3 4 5 5 , and 83456) a g r e e 

w e l l w i t h my d a t a , However, f a u n a s from c o l l e c t i o n s which he made 

l o w e r i n t h e s e c t i o n (83457 and 83452) do n o t r e s e m b l e f a u n a s from my 

c o l l e c t i o n s i n t h i s s t r a t i g r a p h i c i n t e r v a l , I have s t u d i e d t h e s e c t i o n 

i n d e t a i l and c a n o n l y c o n c l u d e t h a t E r i t e ' s c o l l e c t i o n s (83457 and 

83452) came from f l o a t o r a d o w n f a u l t e d b l o c k of Naomi Peak L i m e s t o n e , 

F r i t z ( 1 9 7 4 , p e r s o n a l c o m m u n i c a t i o n ) was u n a b l e t o r e l o c a t e h i s c o l l e c 

t i o n s i t e s i n t h e f i e l d d u r i n g A u g u s t , 1974 , and i n d i c a t e d t h a t t h i s 

was a p o s s i b i l i t y . 

Midd le Cambrian Zones 

The b i o s t r a t i g r a p h ^ c f ramework f o r t h e p a r t of t h e Cambrian 
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specimens occurrlng in shale matrix to the Spence Shale fauna. 

This practice has led to s ome confusion because limestone beds 

occur within the Spence Shale and compr'ise t.he overlying Hi gh Creek 

Limestone, It is doubtful tha,t Glo~~oplet~ prona, Q.. §;.~cte" ~~h~

baskia wasatchensis , ~. bithus" and Kootea ia mendosa belong to the 

"Ptarmigania Strata" . Bathyur?:scu~ wa~a:tchensis (Resser) and 8..lokl s ,

tocare lla, br~amensis Ressel.' have L'ecn found in the Naomi Pea~( Tongue, 

although the specimens illustrated. by Hesser in "The PtaE3Il_:Y~§" Strata 

of the Northern Hasatch fvlountains " come from the basal she,leB of t.he 

Spence. 

W. H. :Britz. of the Geological Survey of Canada , hc:.s recently 

completed. a preliminary survey of the Twin Knobs I" or mat ion a t Two Mi10 

Canyon, Idaho, and the Spence Tongue of the Lead. Bell Shale at Co:pen

hagen Canyon, Idaho (In Oriel and f~mstl:'Ong, 1971, p . 39-i~~,?), Thi s :l.s 

the first information available on the biostr atigre,phy of t hese str a t a . 

Faunal lists from his upper collections (83LJ Sit , 831~j5, and 8:3456) agr€,c 

well with my data. However, faunas f rom collections !<Thich he if,,'3.de 

lower in the section (83457 and E33L~52 ) do not res8f,lblo faunas from my 

collections in thi s stratigraphic interval. I have studied the section 

in detail and can only co~clude that Fr1 t z ' S c 'Jllect.ions (83457 and 

83452) came from float or a do~'11faulted block of Naomi Peak ·Li mestone . 

Fritz (1974, personal c0l11111unication) was unable to relocate his colle::

tien sites in the field during Augu.st, 1974, and indicated that this 

was a possibility. 

Middle Cambrian Zones 

The biestratigraph.ic framework for the pa.rt of the Ca mbrian 
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r e p r e s e n t e d by t h e Twin Knobs F o r m a t i o n , Spence Tongue of t h e Lead 

B e l l S h a l e , L a n g s t o n D o l o m i t e , High Greek L imes tone and t h e Ute Forma

t i o n c o n s i s t s of t h e A l b e r t e l l a , G l o s s o p l e u r a , and p o s s i b l y t h e lower 

p a r t of t h e B a t h y u r i s c u s - S l r a t h i n a Zone (Lochman and W i l s o n , 1 9 5 8 ) . 

These z o n e s , u s e d i n t h e s e n s e of a s s e m b l a g e z o n e s , a r e g e n e r a l l y 

u s e f u l b i o s t r a t i g r a p h i c u n i t s of r e g i o n a l a p p l i c a b i l i t y . 

The p r e s e n t Cambrian z o n a t i o n i s t h e r e s u l t of many y e a r s of 

d e v e l o p m e n t . However , a c o n s i d e r a b l e amount of work i s s t i l l n eeded i n 

t h e C o r d i l l e r a n r e g i o n of t h e U n i t e d S t a t e s and Canada, b e f o r e a r e f i n e d 

z o n a t i o n of t h e Cambrian Sys tem of N o r t h Amer ica c a n be e s t a b l i s h e d , 

Pa lmer (197-1, p . 55~59) h a s a d e q u a t e l y d i s c u s s e d t h e p r e s e n t s t a t u s of 

b i o s t r a t i g r a p h i c z o n a t i o n of Cambrian d e p o s i t s of t h e G r e a t B a s i n R e g i o n 

I n k e e p i n g w i t h some p r e s e n t t r e n d s i n d e f i n i n g z o n e s ( G r a n t , 1962) 

t h e b a s e of a zone i s p l a c e d a t t h e l o w e s t a p p e a r a n c e of t h e I n d e x 

g e n u s o r g e n e r a . Upper b o u n d a r i e s a r e b e s t d e f i n e d by t h e l o w e r b o u n 

d a r i e s of t h e n e x t h i g h e r u n i t s ( G r a n t , I 9 6 2 ) . 

F a u n u l e s 

G e n e r a l S t a t e m e n t 

I n t h i s p a p e r , t h e t r i l o b l t e f a u n a s of e a c h zone a r e d i v i d e d i n t o 

i n f o r m a l u n i t s d e s i g n a t e d a s f a u n u l e s , F a u n u l e s a r e b i o l o g i c u n i t s 

which r e p r e s e n t s m a l l e r , d i s t i n c t a s s e m b l a g e s of f o s s i l s w i t h i n e a c h 

z o n e . I n f o r m a l f a u n u l e s , r a t h e r t h a n z o n u l e s , a r e u s e d f o r two r e a s o n s . 

F i r s t , t h e g e o g r a p h i c a r e a c o v e r e d by t h i s s t u d y i s s m a l l and r e g i o n a l 

r e l a t i o n s h i p s be tween t h e f a u n u l e s a r e a t p r e s e n t p o o r l y u n d e r s t o o d . 

S e c o n d l y , t h e s u c c e s s i o n of f a u n u l e s a p p e a r s t o be e n v i r o n m e n t a l l y 

c o n t r o l l e d and i f t h e s e q u e n c e of l i t h o f a c i e s d i f f e r s among a r e a s , i t 

:1.6 

represented by the TvTin Knobs Formation, Spence '1'onguo of the Lead 

Bell Shale, Langston Dolomite, High Creek Limestone and the Ute Forrra-

tion cons ists of the Albertella, Glossopleura, and posslbly the lower 

part of t he Ba thyuriscus -EIra thina Zone (Lochman and Hilsor!, 1958). 

These zones, used in the sense of assemblage zones, ar e generally 

useful biostratigraphic units of regional applicability, 

The present Cambrian zonation is the result of nEny years of 

development. However, a considerable amount of work is still needed in 

the Cordilleran region of the United States and Canada before a refined 

zonation of the Cambrian System of North America can be este.bllshed . 

Palmer (1971, p. 55-59) has adequately discussed the. present nt at.us of 

biostratigraphic zonation of Cambrian deposits of the G:ceat 3-3.sin ]i ':! g:'L on. 

In keeping with some present trends in definlng zones (Grant , 

the base of a zone is placed at the lowes t appearance of t.h& :1.ndex 

genus or genera. Upper boundaries are best defined by t he 100-ler bo""n--

daries of the next higher units (Grant, 1962). 

Falillules 

Genera.1 Statement 

In this paper, t.he trilobite faunas of each zone e_ce divided 5.nto 

informal units designated as faunules. Faunules are biologic un:i.ts 

which represent smaller, distinct assemblages of fossils within each 

zone. Informal faunules, rather than zonules, are used for two reasons. 

First, the geographic area covered by this study is small and regional 

relationships between the faunules are at present poorly understood. 

Secondly, the succession of faunules appears to be environmentally 

controlled and if the sequence of lithofacies differs among areas, it 
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may be p o s s i b l e t o f i n d t h e same f a u n u l e s i n r e v e r s e s t r a t i g r a p h i c 

s e q u e n c e . Under c e r t a i n c o n d i t i o n s , i t a l s o may be p o s s i b l e bo f i n d 

two o r more f a u n u l e s o c c u r r i n g t o g e t h e r . I n t h e f o l l o w i n g s e c t i o n s 

t h e z o n e s of e a c h s e c t i o n a r e d i s c u s s e d i n o r d e r f rom y o u n g e s t t o 

o l d e s t . F a u n u l e s a r e d i s c u s s e d u n d e r t h e i r r e s p e c t i v e z o n e s . T e x t -

f i g s . 3 and k show t h e o b s e r v e d s t r a t i g r a p h i c r a n g e s f o r t h e t a x a i n 

e a c h s e c t i o n . 

Two Mi le Canyon 

C l s n e l l u s Zone 

A l t h o u g h d e t a i l e d c o l l e c t i n g was c o n f i n e d t o s t r a t a a b o v e t h e 

Br igham Q u a r t z i t e , i t s h o u l d be n o t e d t h a t O l e n e l l u s o c c u r s a p p r o x i m a t e 

l y 210 f e e t above t h e b a s e of t h e measu red s e c t i o n . The s e c t i o n a t Two 

Mi le Canyon b e g i n s a t t h e l o w e s t e x p o s u r e of Brigham Q u a r t z i t e . T h i s 

p l a c e s s t r a t a below t h i s p o i n t i n t h e u p p e r p a r t of t h e y o u n g e s t E a r l y 

Cambr ian B o n n i a - O l e n e l l u s Zone ( a s d e f i n e d by F r i t z , 1 9 7 2 ) . 

P l a g i u r a - K o c h a s p i s Zone 

An u n d e s c r i b e d f a u n a t h a t a p p e a r s t o r e p r e s e n t t h e F l a g i u r a -

K o c h a s p i s Zone was d i s c o v e r e d i n t h e Brigham Q u a r t z i t e a p p r o x i m a t e l y 

4 3 0 f e e t a b o v e t h e b a s e of t h e measu red s e c t i o n s . Thus t h e Lower 

Cambr i an -Midd l e Cambrian b o u n d a r y i s be tween 210 and 430 f e e t a b o v e 

t h e b a s e of t h e measured s e c t i o n a t Two Mi le Canyon, I d a h o , 

A l b e r t e l l a Zone 

T h i s zone c o n t a i n s a r i c h a s s e m b l a g e of t r i l o b i t e s , I n a c c o r d a n c e 

w i t h r e c e n t p r a c t i c e ( G r a n t , 1 9 6 2 ) , t h e b a s e of t h e zone i s d e f i n e d a s 

t h e l o w e s t a p p e a r a n c e of A l b e r t e l l a . 
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may be possible to find. the same faunules in reverse stratigraphic 

sequence. Under certatn (';onditicns. it also may be posslble to flnd. 

two or more faunules occurring together. In the fol101·Tir.g sections 

the zones of each section are discussed in order from youngest to 

oldest. Faunu1es are discussed under their respective zones. Text·-

figs. 3 an:l 4- show the observed stratigraphic ranges for the taxa in 

each s e.ctj.on . 

Two 11119 CanY0n ------_.>:...-.. 

Clenellus Z~:me 

Although detailed collecting vms confined to strata above the 

Brigham Qv.artzite, it should be noted tr.at 01eppl}us occurs ap:~lroximate -

ly 210 fee t above the base of t.he measured section. The section 61:. T~w 

folile Canyon begina a.t the 101,;e51: exposure of }3-.cigham Q1iari.:.zite . This 

places strata below this point in the upper part of the youngest Early 

Ca.mlEian Bonnia-.91enel~us Zone (as defined by Fritz, 1972). 

An undescri ced. faurla that appears to represent the Plagiura-

Kochas~ Zone Has discovered in the Brigham Quartzite approximately 

430 feet above the b-l.se of the measured sections. Thus the Lower 

Cam1:rrian-Nidd.l~ Cambrian botmdcn-y is beb-men 210 and 430 feet abovE': 

the ba .. se of the measured. section at Two 1Ule Canyon, Idaho. 

Albertella Zone 

This zone contains a rich a.ssemblage of trilobites. In accordance 

with recent. pra..cttce (Cra.nt, 1.962). the base of the zone is defined as 

the 101-lest appearance of Alber tella. 
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Text-fig. 1— Observed ranges of trilobites from the 
section at Two Mile Canyon, Naiad Range, Idaho. 
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The Twin Knobs F o r m a t i o n was c o l l e c t e d i n d e t a i l and t h e l o w e s t 

c o l l e c t i o n (UU-400) y i e l d e d A l b e r t e l l a a t 512 f e e t above t h e b a s e of 

t h e s e c t i o n . Thus t h e bounda ry be tween t h e P i s g i u r a - K o c h a s p i s Zone 

and t h e A l b e r t e l l a Zone o c c u r s be tween ^JO and 512 f e e t above t h e b a s e 

of t h e measured s e c t i o n . The Twin Knots F o r m a t i o n b e g i n s a t 510 f e e t 

above t h e b a s e of t h e measured s e c t i o n s o i t i s p r o b a b l e t h a t t h e lower 

A l b e r t e l l a Zone b o u n d a r y o c c u r s i n t h e u p p e r p a r t of t h e Brigham Q u a r t 

z i t e , The A l t o : t e l l a Zone a t Two Mi le Canyon i n c o r p o r a t e s t h r e e o r 

f o u r d i f f e r e n t f a u n u l e s ( d e p e n d i n g upon where t h e u p p e r bounda ry of t h e 

zone i s p l a c e d ) whose c o n s t i t u e n t s seem t o r e f l e c t I m p o r t a n t d i f f e r e n c e s 

i n e c o l o g i c a l p a l e o g e o g r a p h y . 

A l b e r t e l l a - M e x i c e l l a F a u n u l e . The l o w e s t f a u n u l e w i t h i n t h e 

A l b e r t e l l a Zone i s c h a r a c t e r i z e d by s p e c i e s of A l b e r t e l l a and M e x i c e l l a , 

I n a d d i t i o n t o t h e s e g e n e r a , P s e u d o i a e x l c e l l a t Vo3.ocepha. l ina, A l t e r t e l l i n a , 

and Nye11a a r e common e l e m e n t s of t h i s f a u n u l e , R e g i o n a l e v i d e n c e 

s u g g e s t s t h a t t h e A I b e r t e 1 l a - M e x i c e 1 l a f a u n a s a r e r e p r e s e n t a t i v e of 

t h e i n n e r d e t r i t a l b e l t ( r e s t r i c t e d s h e l f e n v i r o n m e n t ) a s r e p o r t e d by 

Pa lmer ( P a l m e r , 1972 , 1 9 7 3 ) . 

P a r a l b e r t e l l a - A l b e r t e l l o i d e s -

Z a c a n t h o i d e s F a u n u l e . The s e c o n d f a u n u l e i s c h a r a c t e r i z e d by 

s p e c i e s of P a r a I b e r b e 1 1 a , A I b e r t e l l e i d e s , and Z a c a n t h o i d e s . ' T h i s f a u n 

u l e i s a b u n d a n t and d i v e r s e , c o n s i s t i n g of o v e r 20 s p e c i e s of t r i l o 

b i t e s . I n a d d i t i o n t o P a r a I b e r t e l l a , A l b e r t e l l o i d e s and Z a c a n t h o i d e s t 

t h i s f a u n u l e c o n t a i n s P o i i e l l a , P t a r m i g a n i a , P t a r m i g a n o i d e s , N y e l l a , 

K o o t e n i a , and P a g e t i a among o t h e r s , B a s e t t i (1951» p . 9^» 

1966 , p . 5 1 0 ) h a s p o i n t e d o u t t h a t t h e r e a r e two d i s t i n c t a s s e m b l a g e s 

i n t h e " P t a r m i g a n i a S t r a t a " a t Two Mi le Canyon, The P a r a l b e r t e l l a -
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The Twin Knobs }:<'ormation was collected 1n deb,il and the lCTtl8st 
, . 

collection (UU-400) y i elded Albertella at 512 feet above the base of 

the section. Thus the boundary betHeen the Pl~iuJ?a-~.9.£pa~§.. ZC1ll6 

and the Albertel1a Zone occurs betue-en 4-30 and 512 feet above the b.:1.se 

of tbe measured section. The Twin Knobs FOTmat:l.oE begins 2:t, 510 feet 

above the base of the measured section so it is probable that tl16 Im,er 

Albertella Zone boundary occurs in the upper part qf the Bri gham Q'.la.rt -

zite. The Albertella Zone at T1-IO Mile Canyon incorporat.es tru'ee or 

four different faunules (dc1pending upon Ylhere the vpper l..'O~mde:ry of the 

zone is placed) ~'Those constituents seem to reflect i mpor tant differences 

in ecolog ical paleogeography . 

Albertella-Nexicella Faynule . The 1m-rest. faunule Ylit. iJin t.he 

and Nyella a.re C Olfu'1l011 elements of this failllule. HegioT1:1.1 evidence 

suggests that the Albertella-l'1exicel;La faunas are representative of 

the inner detrital belt (restricted shelf environment) as reported by 

Palmer (Palmer, 1972 , 1973). 

Pa:r-aloo:rtella-Al bertelloides-

Zacanthoides J:.,?,unule . The second faunule :l.s characteri7,ed by 

species of Paral~rteJ..h, Alt--ertelloldes, and Z2:.c5E.~hoid.~~. · This faun-

ule 1s abundant and diverse, consisting of over 20 species of tri.lo-

bites. In addition to l):ca1bertelJ:.§.., A1bertello icles anci Zacanthoides., 

this fa:Ll.nule contains Poliella, Etarmigania, Ptal"raiganoides , Nye1la, 

Olenoldes , Kootenia , and ,!'agetia among others. Rasetti (1951, p. 9'+; 

1966, p. 510) has pointed out that there are tHO distinct assemblages 

in the "Pt.armigania Strata" at. Two Nile Canyon. The Paralbertella-

http://Vo3.ocepha.lina


A l b e r t e l l p _ i d . e s F a u n u l e i s t h e same a s h i s l o w e r a s s e m b l a g e . T h i s f a u n 

u l e seems t o r e p r e s e n t t h e m i d d l e c a r b o n a t e s h o a l e n v i r o n m e n t . 

O g y g o p s i s - P e r o n o p s i s F a u n u l e . The t h i r d f a u n u l e w i t h i n t h e 

A l b e r t e l l a Zone i s c h a r a c t e r i z e d by s p e c i e s of O g y g o p s i s t P a c h y a s p i s , 

P a g e t i a , and P e r o n o p s i s and c o r r e s p o n d s t o R a s e t t i ' s u p p e r a s s e m b l a g e 

of t h e " F c a r m i g a n i a S t r a t a " . T h i s f a u n u l e b r a c k e t s t h e bounda ry b e 

tween t h e o u t e r p a r t of t h e m i d d l e c a r b o n a t e b e l t and t h e o u t e r d e t r i t a l 

b e l t . 

Boundary Between The G l o s s o p l e u r a And 

A l b e r t e l l a Zones 

F r i t z . ( 1 9 7 1 , P . f a v o r s p l a c i n g t h e A l b e r t e l l a Z o n e - G l o s s o p l e u r a 

Zone b o u n d a r y be tween t h e s e c o n d and t h i r d , f a u n u l e s . However , 1" r e g a r d 

t h e b o u n d a r y be tween t h e s e c o n d and t h i r d f a u n u l e s a s m e r e l y a f a c i e s 

b o u n d a r y w i t h l i t t l e t i m e s i g n i f i c a n c e . The most d i a g n o s t i c genus of 

t h e GlossjTD^so_ra Zone i s G l o s s o p l e u r a i t s e l f , and I f a v o r p l a c i n g t h e 

l o w e r bounda ry o f t h e G l o s s o p l e u r a Zone a t t h e l o w e s t o c c u r r e n c e of 

G l o s s o p l e u r a , 

P e r o n o p s i s -Or yc t oc e pha l u s -

E l r a t h i n a Faunule« I f t h e f i r s t o c c u r r e n c e of G l o s s o p l e u r a i s 

u s e d t o d e f i n e t h e l o w e r b o u n d a r y of t h e z o n e , t h e n a f o u r t h f a u n u l e 

i s i n c l u d e d i n t h e A l b e r t e l l a Zone a t Two Mi l e Canyon, I d a h o , T h i s 

f a u n u l e i s c h a r a c t e r i z e d by s p e c i e s of P e r o n o p s i s , P a g e t i a , O r y c t o e 3 p h a -

ll^L» O r y c t o c a r e and l e s s commonly S l r a t h i n a , These g e n e r a r a n g e t h r o u g h 

o u t t h e l o w e r 100 f e e t of t h e Spence S h a l e ( t h e t o p of t h e Spence S h a l e 

h a s been removed by f a u l t i n g and o n l y t h e l o w e r 100 f e e t r e m a i n ) . T h e r e 

f o r e , t h e l o w e r b o u n d a r y of t h e G l o s s o p l e u r a Zone c a n n o t be d e t e r m i n e d 
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Albertel10ides Faunule is the same as his lower assemblage. This faun--_ .. _----_ . . -
ule seems to r epresent the middle carbonate shoal tmvironment. 

Q.&l6~ls-Peronopsi~ Faunule. The third faunule within the 

Albertell~ Zone is characterized by species of Ogygopsis_, l:~hya~.l?is, 

Pagetla, and Pero~is and corresponds to Rasettl's upper assembla,ge 

of the "Ptarmigania Strata". This faunule brackets the boundary 00-

tween the outer part of the middle carbonate belt and the outer detrital 

belt. 

Bouno.aTY }3etvreen The Glossopleura And 

Albertella Zones ----
F.ritz, (1971, p. 41) favors placing the Albertella Zone-Gl~~~1el.1f2.:. 

Zone 'boundary between the second and third. faunules. However, I regard 

the boundary bah-Ieen the second and third f aunules as merely a facies 

boundary Hith little time significance. The most diagnostic genus of 

the Glo~soJ.::~eura Zone is Glosso}?leura itself, and I favor placing t he 

lower boundary of the Glossopleura Zone at the 101'/est occurrence of 

GlossonlelJra. --_.+ -

EJrathina ~aunl~e. If the first occurrence of Glossopleur~ is 

used to define the lower boundary of the zone, then a fourth faunule 

is included. in the Albertella Zone at Two Mile Canyon, Idaho. This 

faunule is characterized by species of Peronopsis, Pagetia, Oryctoc·8pha·· 

lus, 0".cyc-cocaTe and less commonly Elrathina. These genera ra.nge through-

out the lower 100 feet of the Spence Shale (the top of the Spence Shale 

has been removed. by faulting and only the lower 100 feet remain). There-

fore, the Imler boundary of thl~ Glo~.?opleura Zone carmot be determined 

http://llp_id.es
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a t Two Mi l e Canyon^ T h i s a g n o s t i d , o r c y c t o c e p h a l o i d f a u n a I s r e p r e 

s e n t a t i v e o f t h e c u t e r d e t r i t a l b e l t , o r d e e p e r - w a t e r o p e n - s h e l f 

e n v i r o n m e n t . 

A l b e r t e l l a , Zone 

•Only t h e u p p e r p a r t of t h e A l b e r t e l l a Zone i s r e p r e s e n t e d by 

f o s s i l i f e r o u s s t r a t a a t Antimony Canyon, The l o w e s t c o l l e c t i o n (UU-466) 

c o n t a i n s t h e A I b e r t a l l a - M e x i c e 1 1 a f a u n u l e , The l o w e r p a r t of t h e Naomi 

Peak Tongue c o n t a i n s t h e ffaralbertella-Albertelloides f a u n u l e a l t h o u g h 

some s p e c i e s and g e n e r a d i f f e r be tween Antimony Canyon and Two M i l e 

Canyon, The u p p e r p a r t of t h e Naomi Peak Tongue and t h e l o w e r few f e e t 

of t h e Spence S h a l e c o n t a i n a t h i r d f a u n u l e c h a r a c t e r i z e d by O g y ^ o p s i s , 

B a t h y u r l s c u s , and P o l i e l l a , The b o u n d a r y be tween t h e Naomi Peak and 

Spence i s c h a r a c t e r i z e d by s i m i l a r f a u n a s a t b o t h Ant imony and Two M i l e 

C a n y o n s , b u t a b u n d a n c e of i n d i v i d u a l s p e c i e s of t h e f a u n a s v a r i e s 

c o n s i d e r a b l y be tween t h e two a r e a s . 

The f o u r t h f a u n u l e of t h e A l b e r t e l l a Zone a t Ant imony Canyon i s 

c h a r a c t e r i z e d by a b u n d a n t P e r o n o p s i s , E l r a t h i n a , B a t h y u r l s c u s , and 

P a g e t i a , Q r y c t o c e p h a l u s and O r y c t o c a r e a l s o o c c u r i n t h i s f a u n u l e 

and a l t h o u g h t h e d i v e r s i t y i s g r e a t e r a t Ant imony , t h e f a u n u l e s c o r r e 

l a t e w e l l b e t w e e n Two Mi le and Antimony Canyons , The l o w e s t o b s e r v e d 

o c c u r r e n c e of G l o s s o p l e u r a a t Antimony Canyon i s i n c o l l e c t i o n UU-429 

a t 56 f e e t aobve t h e b a s e of Spence S h a l e , and t h i s i s where I f a v o r 

p l a c i n g t h e bounda ry be tween t h e G l o s s o p l e u r a and A l b e r t e l l a Z o n e s , 

However , i t s h o u l d be n o t e d t h a t t h e r e i s no s i g n i f i c a n t b r e a k i n t h e 

f a u n a s a t t h i s b o u n d a r y and s e v e r a l g e n e r a c r e s s t h e b o u n d a r y . 

a.t TriO Mile Canyon. This agnostld, o:ccyctocepna1oid fauna is repre-

sentative of the outer detrital belt, or deeper-water open-shelf 

envi;:ODment. 

·Only the upper part of the Albertel1a Zone is represented by 

fossillferous strata at Antimony Canyon. The lowest collection (uu..J.j·66) 

contains the ~T!?ertel1a-I';~xicella faunule. The lOi-ler part of the Naomi 

Peak Tongue contains the Paralber~e1la-Alberte11oides faun'..lle although 

some species a.nd genera d.lffer beb-leen Antimony CanY0!l and Tow Mile 

Canyon, The upper part of the Naomi Peak Tongue and the lOHer few feet 

of the Spence Shale contain a third faunule characterized by Qf.}J-~Qpsi~, 

P'?1Nurj:'§£~2. t and Po:Ue11a. The boundary between the Naomi Peak and. 

Spence is chara.cterized by similar faunas at both Antim.ony and Two l"iile 

Canyons, but abundance of individual species of the faunas varies 

considera bly bet\oJeen the t'fTQ areas. 

1~he fourth faunule of the Albertella Zone at Antimony Canyon 18 

-
characterized by abundant Peronopsis, Elrathina, Ba.thyuris~:.us, and 

Pagetj:9:.. Oryctocephalu~ and Oryctocare also occur in this faunule 

and although the diversity is greater at Antimony, the faunules corre-

late well bet.-reen Two l'1ile and Antimony Canyons. The lowec.t observed 

occurrence of Glossopleura at Antimony Canyon is in collection UU-429 

a.t 56 feet aobve the -base of Spence Shale, and this is where I favor 

placing the boundary between the Glossopleura and Albertella Zones. 

However, lt should be noted that there is no significant break in the 

fauna.s :.:it this boundary and several genera cross the boundary. 
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G l o s s o p l e u r a Zone 

Lower F a u n u l e . I t i s more d i f f i c u l t t o d i s c e r n d i s t i n c t f a u n u l e s 

i n t h e G l o s s o p l e u r a Zone a t Antimony Canyon, h u t two f a u n u l e s a r e 

e v i d e n t e The l o w e r f a u n u l e i s c h a r a c t e r i z e d by G^0j3_3£ple3jra, Z a c a n 

t h o i d e s , A l o k i s t o c a r e , A t h a b a s k i a » K o c t e n i a . B y t h i c h e i l u s , C a . b o r c e l i a , 

U t i a , Dorypyge and s e v e r a l o t h e r g e n e r a . T h i s f a u n a i s c h a r a c t e r i s t i c 

o f t h e S p e n c e S h a l e , E l e m e n t s a p p e a r and d i s a p p e a r r a n d o m l y r a t h e r 

t h a n i n d i s t i n c t g r o u p s a s i n t h e A l b e r t e l l a Zone , S i g n i f i c a n t o v e r 

l a p e x i s t s be tween t h i s f a u n u l e and t h e u n d e r l y i n g and o v e r l y i n g f a u n 

u l e s . 

Upper F a u n u l e , The s e c o n d f a u n u l e i s l e s s d i v e r s e and i s c h a r a c 

t e r i z e d by P a l m e r e l l a and s e v e r a l o t h e r g e n e r a t h a t a r e a l s o common i n 

t h e u n d e r l y i n g f a u n u l e . T h i s f a u n u l e o c c u r s i n t h e High Creek L i m e s t o n e 

and i s t h o u g h t t o r e p r e s e n t t h e i n n e r p a r t of t h e m i d d l e c a r b o n a t e b e l t , 

The G l o s s o p l e u r a Zone i n n o r t h e r n U tah I s c h a r a c t e r i z e d by an 

e x t r e m e l y d i v e r s e f a u n a i n c o n t r a s t t o o t h e r a r e a s ( E a s e t t i , 1 9 5 1 ; 

P a l m e r , i n p r e s s j Loehman, 1952 ; and O l d r o y d , 1973) i n which G l o s s o p l e u r 

a s s e m b l a g e s l a c k s u c h d i v e r s i t y , G l o s s o p l e u r a f a u n a s a r e most d i v e r s e 

i n t h e l o w e r p a r t s of t h e zone and become l e s s s o t o w a r d s t h e t o p . 

D i v e r s i t y g r a d i e n t s seem t o c o r r e l a t e w e l l w i t h d e p t h i n d i c a t o r s s u c h 

a s o o l i t e s and o n c h o l i t e s , which i n d i c a t e a g e n e r a l d e c r e a s e i n d e p t h 

t o w a r d s t h e t o p o f t h e z o n e , 

The G l o s s o p l e u r a Zone I n c l u d e s most of t h e Spence S h a l e , t h e l o w e r 

t o n g u e o f t h e l a n g s t o n D o l o m i t e , and t h e High Creek L i m e s t o n e , I t i s 

d i f f i c u l t t o e s t a b l i s h a n u p p e r bounda ry f o r t h e G l o s s o p l e u r a Zone 

b e c a u s e a l ower b o u n d a r y h a s n e v e r been d e f i n e d f o r t h e o v e r l y i n g 

B a t h y u r l s c u s - E l r a t h i n a Zone . Pa lmer ( 1 9 7 1 , p . 5 7 ) summar ized t h e 

Glo?~opleura Zone . 

2 1':" .:J 

LoweE Fau."1ule. It is more difficult to di.scern d.istinct faunulcs 

in the Glossopleura Zone at Antimony Canyon, but trIO faunules are 

evident. The lower faunule is characterized by Glossople\!r~ .• Zacan-

Utia, DorX1?~ and several ot.her genera. This fauna is characteris~:·ic 

of the Spence Shale. Elements appear and disappear rand omly rat he:!:' 

than in d,istinct groups as in the Albertella. Zone. Signifi cant OVBJ:-

lap exlsts between this faunule and the underlying and overlying faun·· 

ules. 

1IP.per Fa~ule. The second faunule is less di verse and. is ct-lf.:l.raC -' 

terized by I'almerella and several other genera t ha t are a l s o com;:Jon in 

the underlying faunule. This faunule occurs j.n the High Creak Limestone 

and is thought to represent t.he hmex' :part of the middle carbonate rJ61t. 

The Gloss~pleur~ Zone in northern Utah is characterized by an 

extremely diverse fauna in contrast to other areas (RaseH,i, 1951; 

Palmer, in press; Lochman, 1952; and Oldroyd, 1973) ill which Glof::~2:e1e 1.J:.:£ 

assemblages lack such diversity. Glossopleura faunas are most diverse 

in the Imver parts of the zone and become less so t.m .... ards the t.op. 

Diversity gradients seem to corr elate well with depth indicators such 

as oolites and oncholit8s, which indicate a general decrea so in deptb 

t.owards t.he top of the zone. 

The Glossopleura Zone includes most of the Spence Shale, the lmier 

tongue of the langston Dolomite, and the High Creek Limestone. It is 

difficult to establish an upper boundary for the Glosso1)leurc .. Zone . 

because a lower boundaxy has never t€en defined for the overlying 

:&.thytlrisc!;ls-Elratbina Zone. Palmer (1971, p. 57) summe.xized. t.he 
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s i t u a t i o n a s f o l l o w s . "The i n t e r v a l be tween t h e G l o s s o p l e u r a Zone 

and t h e B o l a s p i d e l l a Zone i n c l u d e s a v a r i e t y of f a u n a s t h a t a r e p r e 

s e n t l y i n c l u d e d a r b i t r a r i l y i n t h e B a . t h y u r i s c u s ~ E l r a t h i r . i a Z o n e , None 

of t h e s e f a u n a s h a s been d e s c r i b e d i n d e t a i l , and n e i t h e r B a t h v u r l s g u s 

n o r E l r a t h i h a seems t o be a c h a r a c t e r i s t i c e l e m e n t , " 

I 3 a t h y u r i s c u s - E l r a t h i n a Zone 

U s u a l l y t h e l o w e s t b e d s of t h e B a t h y u r l s c u s - E l r a t h i n a Zone c o n t a i n 

s e v e r a l s m a l l p t y c h o p a r i o i d t r i l o b i t e s , I n c l u d i n g s p e c i e s of E h m a n i e l l a . 

Schwimmer (1973 ) p r o p o s e d s u b d i v i s i o n o f t h e B a t h y u r l s c u s - E l r a t h i n a 

Zone i n t o f o u r z o n e s . T h e s e , from o l d e s t t o y o u n g e s t a r e : t h e E h m a n i 

e l l a , B o l a s p i s - G I y p l a s p i s , E h m a n i a t and farehmania Z c n e s , T h r e e of 

t h e s e ( B o l a s p i s - G I y p l a s p i s t Ehmania , and P a r e h m a n i a ) may be r e s t r i c t e d 

t o Montana and Wyoming, w h i l e t h e f o u r t h (Ehman ie l l a . ) zone h a s a known 

d i s t r i b u t i o n I n o t h e r a r e a s . T y p i c a l E h m a n i e l l a f i r s t a p p e a r i n t h e 

b a s a l s h a l e s o f t h e Ute F o r m a t i o n a t Ant imony Canyon and I f a v o r 

p l a c i n g t h e l o w e r b o u n d a r y of t h e B a t h y u r i s c u s - E l r a t h i n a ( o r E h m a n i e l l a ) i 

Zone a t t h e b a s e of t h e Ute F o r m a t i o n b a s e d on t h e f i r s t o c c u r r e n c e of 

E h m a n i e l l a . 

F a c i e s 

A n a l y s i s of t h e b i o s t r a t i g r a p h y of t h e Twin Knobs .Format ion , Spence 

Tongue of t h e Lead B e l l S h a l e , L a n g s t o n D o l o m i t e , High Creek L i m e s t o n e , 

and l o w e r Ute F o r m a t i o n p r o v i d e a good example of t h e l i m i t a t i o n s t h a t 

t h e s p a c i a l d i s t r i b u t i o n of f o s s i l r e m a i n s imposes on o u r g e n e r a l i z e d 

b i o s t r a t i g r a p h i c s cheme . As Pa lmer ( i n p r e s s ) h a s p o i n t e d o u t , 

we o f t e n o b s c u r e d i s c r e t e c o n t e m p o r a r y b l o f a c i e s , , . " i n an a t t e m p t 

t o p r o d u c e a c o m p o s i t e b i o s t r a t i g r a p h i c f r amework , 
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situatior. as folloHs: "The interval betKeen the Glo~~"?leu:r.a. Zone 

and t he . E.0lasF'idcg~ Zone includes a variety of faunas tha t 2.re pre-

sently i ncluded arbitrarily in the Ba.thYL:riscus-Elra,t.-;~~r:J. Zone. None 

of these f aunas has been described in detail, and neither ~th;YUTissys 

nor Elrathina seems to be a characteristic element." 

Bathyuriscus-Elrat hina Zone 

Usually the lowest beds of the Bathyuriscus-Elrathina Zone contain 

several s mall ptychoparioid trilobites, including species of F~hr:!a!9.::.el1a , 

Schwimmer (1973) proposed sulxUvision of the Bath;y:uri~-E1rath~~ 

Zone tnto four zones, These, from oldes t to youngest are: the Ehr.1ani-

ella, EL0laspis-Glyplaspis, Ehmania, and p;:....rehmania Zcnes, Three of 

these (Bolaspis - Gl yplaspis , Ehmania, and Parehmanic~) may be restr ict-eel 

to Montana and Y/yoming, while the fourth (Ehmaniella) zone hc_s a knmm 

distribution in other areas, Typical Ehmaniella f i rst appear in -ene 

basal shales of the Ute Formation at Antimony Canyon a.nd I f avor 

placing the lower boundary of the Bathyuris cus -Elrathina (or Ebmanie.l1:'l) l 

Zone at the base of the Ute Formation based on the first OCCt1T2·ence of 

Ehmaniella, 

Facies 

Analysis of the biostratigraphy of the Twin Knobs f,'or;il2i,tion, S:fence 

Tongue of the Lead Bell Shale, langston Dolomite, High Creek IJimestone, 

and lower Ute Formation provide a good example of the limitations that 

the spacial distribution of fossil remains imposes on our generalized 

biostratigraphic scheme, As Palmer (in press) has pointed out, ".0. 

we often obscure discrete contemporary b1ofacies, •• " in an attempt 

to produce a composite biostratigraphic framework. 

http://Ba.thyuriscus~Elrathir.ia


D a t a from t h i s s t u d y and P a l m e r ' s s t u d y of t h e C a r a r r a F o r m a t i o n 

( i n p r e s s ) show t h e u s u a l method of p l a c i n g z o n e s i n s t r a t i g r a p h i c 

a p p o s i t i o n may be m i s l e a d i n g . I n f a c t , t h e A I b e r t e 1 1 a - M s x i c e 1 1 a and 

^ n e I ^ r a l b e r t e l l a - A I b e r t e l l o i d e s - - Z a c a n t h o i d e s f a u n u l e s of t h e Twin 

Knobs F o r m a t i o n a r e s t r a t i g r a p h i c a l l y r e v e r s e d i n t h e C a r a r r a F o r m a t i o n 

of Nevada ( P a l m e r , i n p r e s s ) . However , t h e A l b e r t e l l a - M e x i c e l l a f a n n u l 

o c c u r s I n a d i r t y s a n d s t o n e i n b o t h a r e a s and t h e j___raj_berte 1 1 a -

A l b e r t e l l o i d e s - Z a c a n t h o i d e s f a u n u l e o c c u r s i n a r e l a t i v e l y c l e a n l i m e 

s t o n e i n b o t h a r e a s , s u g g e s t i n g r a t h e r s t r o n g f a c i e s c o n t r o l of t h e s e 

f a u n u l e s , 

As Pa lmer ( i n p r e s s ) n o t e d , "Not o n l y a r e c o n t a c t s l a c k i n g between 

t h e z o n e s , b u t d i s t i n c t f a u n u l e s showing few o r no common forms may be 

i n c o r p o r a t e d w i t h i n one g e n e r a l i z e d zone t h u s o b s c u r i n g d i f f e r e n c e s of 

p o s s i b l e b i o l o g i c o r p a l e o c o l o g i c s i g n i f i c a n c e , " 

The f o u r f a u n u l e s w i t h i n t h e A l b e r t e l l a Zone a t Two M i l e Canyon 

and Antimony Canyon seem t o be d o m i n a n t l y f a c i e s c o n t r o l l e d . Each of 

t h e f a u n u l e s i s d i s t i n c t and t h e r e i s l i t t l e o v e r l a p be tween a d j a c e n t 

f a u n u l e s . The b o u n d a r i e s be tween t h e f a u n u l e s a r e marked by q u i t e 

a b r u p t c h a n g e s i n l i t h o l o g y , which seem t o i n d i c a t e c h a n g e s i n e n v i r o n 

m e n t . A l s o , f a u n a s w i t h i n t h e G l o s s o p l e u r a Zone u n d e r g o a g r a d u a l 

c h a n g e i n c o m p o s i t i o n t h a t a p p a r e n t l y c o i n c i d e s w i t h a g r a d u a l d e c r e a s e 

i n w a t e r d e p t h . 

I t i s a l s o a p p a r e n t from t h e r a n g e c h a r t s ( i n back p o c k e t ) t h a t 

d i v e r s i t y v a r i e s c o n s i d e r a b l y be tween c o l l e c t i o n s . I n g e n e r a l , c o l l e c 

t i o n s f rom t h e i n n e r d e t r i t a l b e l t ( r e s t r i c t e d - s h e l f e n v i r o n m e n t ) and 

t h e o u t e r d e t r i t a l b e l t ( d e e p e r - w a t e r o p e n - s h e l f e n v i r o n m e n t ) show 

low d i v e r s i t y . C o l l e c t i o n s from t h e Naomi Peak Tongue a t b o t h 
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Data f rom t his study and Palmer's stud.y of the Ccu'arra Forma:t:i.on 

(in press) shm'l' the u-sual method of placing zones in stratigraphic 

apposltion may be misleading . In fact, the t_lbertella_-Mexic,?J-.1.~_ and 

the Pa.:ral bertella-Albertelloides-·Zacanthoides faunules of the 'I"rrin 

Knob:; Formation are stratigraphically reversed in the Cararra FOr !ilation 

of Nevada (I.>almer, in press). However, the Alberte l la-:1exicella faumlle 

occurs in a dirty sandstone in both areas and the BaraJ.bertell a-

Albertello~des -Zacanthoides faunule occurs in a relatively clean li!ue-

stone in both areas, suggesting rather strong facies control of these 

fa1.IDules. 

As Palmer (in press) noted , "Not only are contaqtsla.c-king 'betVieen 

the zones, but dist inct faunules s howing few or no common forms may be 

incorpora t ed within one generalized zone thus obscuring differences c·f 

possible biologic or paleocologic s :i.gnificance ." 

The four faunules vrithin the Albert ella Zone a t THO Mile Canyon 

and Antimony Canyon seem to be dominantly facies contr olled.. Eac h of 

the faunules is distinct and there is 11 ttle overlap behleen a.d.ja:::!erlt 

faunules. The boundaries between the faun"J.les are ma.rked by quite 

abrupt cbanges in lithology, which seem to indicate changes in environ-

ment. Also, faunas within the GlossoEfeura Zone undergo a gradual 

change in composition t hat apparently coincides with a grad.ua l decrease 

in water dep~h . 

It. is also apparent from the range charts (in back pocket) tha.t 

diversity varies considerably bet Heen collections. In general, collec-

tions from the inner detrit al belt (restricted-shelf environ~ent) and 

the outer detrital belt (deeper-nater open-shelf environmerlt) show 
, 

low diversit.y . Collections from the Naomi ?eak Tongue at both 
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l o c a l i t i e s and t h e Spence S h a l e Tongue a t Antimony Canyon show a h i g h 

d i v e r s i t y . The Naomi Peak Tongue and t h e Spence S h a l e a t Antimony 

Canyon r e p r e s e n t a t r a n s t i o n a l e n v i r o n m e n t near* t h e b o u n d a r y be tween 

t h e m i d d l e c a r b o n a t e b e l t ( n e a r s e a - l e v e l s h o a l s ) and t h e o u t e r d e t r i 

t a l b e l t ( d e e p e r - w a t e r open s h e l f ) . 

T h u s , i t seems t h a t t h e t r a n s i t i o n ( o r e c o t o n e ) be tween t h e s e a -

l e v e l s h o a l s and t h e d e e p e r - w a t e r open s h e l f was c h a r a c t e r i z e d by h i g h 

d i v e r s i t y . High d i v e r s i t y ( o r t h e edge e f f e c t ) i s commonly e n c o u n t e r e d 

i n e c o t c n e s t o d a y . 

C o r r e l a t i o n 

B i o s t r a t i g r a p h y and l i t h o s t r a t i g r a p h y o f t h e Middle Cambrian i n 

t h e G r e a t B a s i n h a s been summar ized by Pa lmer ( 1 9 7 1 ) • The P a r a l b o r t e 1 1 a • 

A l b e r t e l l o i d e s t and O g y g o p s i s - P a c h y a s p i s f a u n u l e s of t h e Twin Knobs 

F o r m a t i o n a r e mos t c l o s e l y r e l a t e d t o t h o s e of t h e l o w e r p a r t of t h e 

u p p e r member o f t h e P i o c h e S h a l e from e a s t - c e n t r a l Nevada ( F r i t z , 1 9 6 5 ) , 

F i f t e e n g e n e r a and 14 s p e c i e s a r e common t o t h e P i o c h e S h a l e and t h e 

Twin Knobs F o r m a t i o n , These f a u n u l e s a l s o c o n t a i n a l a r g e number of 

s p e c i e s and g e n e r a i n common w i t h A l b e r t e l l a Zone f a u n a s d e s c r i b e d from 

t h e s o u t h e r n C a n a d i a n R o c k i e s ( R a s e t t i , 1951) and from t h e C a r a r r a 

F o r m a t i o n ( P a l m e r , i n p r e s s ) , 

The A T b e r t e 11a-Mexice 11a f a u n u l e c r j . r re la . t es w e l l w i t h t h e u p p e r 

p a r t of t h e Pahrump H i l l s S h a l e member and t h e l o w e r p a r t of t h e J a n g l e 

L i m e s t o n e member of t h e Ca ra r r a , F o r m a t i o n ( P a l m e r , i n p r e s s ) and i s 

c l o s e l y r e l a t e d t o A l b e r t e l l a Zone f a u n a s of t h e Grand Canyon r e g i o n 

(McKee and R e s s e r , 19^5) & n t l t h e Caborca a r e a of Mexico (Lochman, 1 9 5 2 ) , 

The Spence S h a l e , High Creek L i m e s t o n e and L a n g s t o n D o l o m i t e 
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localities and the Spence Shale Tongue at Antimony Canyon show a. high 

diversity. The Naomi Peak Tongue and the Spence Shc;,le at Antimony 

. Canyon represent a trans tional enviro. mer:t near the boundary between 

the midd.le carbonate belt (near sea-level shoals) e.nd the outer det.ri-

tal belt (deeper-Hater open sheJ£). 

Thus, it seems that the transition (or ecotone) betHeen the sea-

level shoals ' and the deeper-Hater open shelf was characterized by high 

diversity. High diversity (or the edge effect.) :1.s commonly encountered. 

in ecotones today, 

Correlation 

Biostratigraphy and lithostratigraphy of the l"1idd.le Cam'b:cian in 

the Great Basin has been summaxi zedby Palmer (1971). The Paraloortell,;.-· 
-.--.--~ .. «>-----, 

Albertelloides I cmd. Ogygops-i f:::..-?a.,chya2...~\0. fawlUles of the Twln Knob",:; 

!t'ormation are most closely r elated to those of the lower pa:rt ( If the 

upper member of the Pioche Shale from east-centra,1 Nevada (Fritz, 1968), 

Fifteen genera and 14 species are common to the PioGbe Shale and the 

Twin Knobs Formation. These faunules also contain a large number of 

species and genera in common wi th b-J.~tella Zone faunas described fI'om 

the southern Canadian Rockies (Rasetti, 1951) a~d from the Cararra 

Formation ( Palmer , in press). 

The ~lber!:.~:..~?;.-Mexic.§:lla .. faunule correlates well with the upper 

p3.rt of the Pahrump Hills Sha le menber and the lower part of the Jangle 

Limestone member of the Cara1.'ra, FOI"rnation (Palmer.', in press) and is 

closely related to i\lbertel18: Zone faW'la.s of the Grand Canyon reglon 

(McKee and Resser, 19!+5) and the Caoorca area of Mexico (Lechman, 1952). 

The Spence Shale, High Creel" Limeetone ana Langston Dolomite 

http://crj.rrela.tes
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i n c l u d e t h e G l o s s o p l e u r a Zone , Any a t t e m p t s t o c o r r e l a t e t h e s e 

f o r m a t i o n s d e p e n d m a i n l y on t h e p r e s e n c e of G l o s s o p l e u r a . T h e r e f o r e , 

t h e Spence S h a l e , High Creek L i m e s t o n e , and L a n g s t o n D o l o m i t e a r e 

c o r r e l a t i v e w i t h a t l e a s t p a r t of t h e u p p e r A r r o j o s F o r m a t i o n I n 

n o r t h w e s t S o n o r a , Mexico (Lociiman, 1 9 5 2 ) ; w i t h t h e l o w e r p a r t of t h e 

S t e p h e n F o r m a t i o n , s o u t h e r n Canad i an Rocky Moun ta in s ( R a s e t t i , 1951)* 

w i t h t h e u p p e r B r i g h t Ange l S h a l e , Grand Canyon, A r i z o n a (McKee and 

R e s s e r , 1 9 ^ 5 ) ; t h e u p p e r p a r t of t h e u p p e r member of t h e F i o c h e S h a l e , 

e a s t - c e n t r a l Nevada ( F r i t z , I 9 6 8 ) ; t h e Ch i sho lm S h a l e and l o w e r Dome 

F o r m a t i o n of w e s t - c e n t r a l U tah and e a s t - c e n t r a l Nevada ( P a l m e r , 1964a , 

O l d r o y d , 1 9 7 3 ) . and t h e u p p e r Gordon S h a l e and Damna/tion L i m e s t o n e , 

n o r t h - w e s t e r n Montana (Schwimmer, 1 9 7 3 ) . 
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include the Glossopleura Zone. Any attel1'.pts to correlate these 

formations depend mainly on the presence of 910sso121eura. Therefore ; 

the Spe!1ce Shale, High Creek Limestone, and langston Dolomite are 

correlative with at least part of the upper Arrojos Formation in 

northwest Sonora, r1exico (Lechman, 1952); with the lower pg.rt of the 

Stephen Forlnation, southern Canadian Hocky Mountains (Rasetti, 195:t); 

with the upper Bright Angel Shale, Grand Canyon, Arizona (J<IcKee and 

Resser, 1945); the upper part of the upper member of t~e Pioche Shale, 

east-central Nevada (Fritz, 1968); the Chisholm Shale and 10 .. ;e1.' Dome 

Formation of Hest-central Utah and east-central Neva.da (Palmer, 196+a t 

Oldroyd, 1973); and the upper Gordon Shale and Danmation IJimestone, 

north-western Montana (Schwimmer, 1973). 



PAIEONTOLOGi 

G e n e r a l I n f o r m a t i o n 

D i s p o s i t i o n and number ing 

o f s p e c i m e n s 

A l l s p e c i m e n s a r e i n c o l l e c t i o n s of t h e U n i v e r s i t y of Utah u n l e s s 

i n d i c a t e d o t h e r w i s e . Each c o l l e c t i o n i s a s s i g n e d a number p r e f i x e d 

"UU" t o d e s i g n a t e a U n i v e r s i t y of U t a h c o l l e c t i o n . The c o l l e c t i o n 

numbers a r e n o t n e c e s s a r i l y i n s t r a t i g r a p h i c s e q u e n c e b e c a u s e d i f f e r e n t 

b e d s were c o l l e c t e d a t d i f f e r e n t t i m e s . The f o l l o w i n g l i s t s show 

c o l l e c t i o n numbers and t h e f o o t a g e of e a c h c o l l e c t i o n a b o v e t h e b a s e o f 

e ach s e c t i o n . 

Antimony Canyon Two Milt 1 Canyo: 

UU-461 592 UU-438 — 2 0 6 ' UU-416 - 6 8 0 ' 
UU-460 534 UU-437 as 1 9 8 ' UU-415 » 6 6 9 ' 
UU-459 = 526 UU-436 = 1 9 4 ' UU-413 - 6 3 4 ' 
UU-456 421 UU-465 1 8 2 ' UU-412 - 5 9 4 ' 
UU-454 *= 394 UU-435 1 7 9 ' UU-411 = 5 9 3 ' 
UU-453 378 UU-434 - 174* UU-410 * 5 9 2 ' 
UU-452 3 7 5 ' UU-433 159* UU-409 - 5 9 1 ' 
UU-451 374 UU-432 - 1 4 9 ' UU-408 - 5 8 9 ' 
UU-450 363 UU-43O 1 4 2 ' UU-407 * 588* 
UU-449 = 362* UU-464 1 2 4 ' UU-4C5 = 5 6 7 ' 
UU-448 3 5 7 J UU-429 = 1 0 6 ' UU-404 - 5 6 6 ' 
UU-447 rs 3 5 0 5 UU-428 = 8 7 ' UU-403 = 5 6 5 ' 
UU-446 = 2 7 0 ' UU-427 ss 77* UU-417 - 5 4 6 ' 
UU-445 = 269 s UU-425 as 5 4 ' UU-402 - 5 4 3 ' 
UU-444 26? • UU-423 = 5 0 ' UU-401 - 5 4 1 ' 
UU-443 ss 2 5 8 ' UU-422 1= 4 9 ' UU-400 - 5 1 2 ' 
UU-442 " 2 5 6 ' UU-421 = 4 1 ' 

- 5 1 2 ' 

UU-441 SB 2 5 4 ' UU-420 3 7 ' 
UU-440 = 2 4 9 ' UU-463 3 0 ' 
UU-462 SB 2 4 5 ! UU-419 2 7 ' 
UU-439 a* 2 3 0 ' UU-466 1 7 ' 

I)AIE0NTOLOGY 

General Information 

of sJ>eci~~ 

All specimens Cl.re in collections of the Uni vers i ty of Utah unless 

i .ndlcated othend.se. Each (;ollectlon is assigned a number prefi xed 

"UD" to deslf:,'"nate a University of Utah collection. The collection 

numbers are not necessarily in stratigraphi c sequence because different 

beds '\-rere collected at different times. 'J'he following lists shml 

collection numbers and t he footage of each collection above the h::,se of 

each section. 

~.ntl:!:,-:9E[ Canyon '!'wo lUle Canyon - ----"--
uu-461 :::592' UU-438 = 206' uu-416 =: 680' 
uu-460 ::: .53L~ · UU-437 == 198' UU-415 "" 669' 
UU....i+59 = 526' UU-436 = 194 f UU-413 == 63L~' 
UU-456 =~ 421 ' uu-465 = 182' UU-412 == 594 ' 
UU-4j4 <= 3>'4' uu-435 = 179' UU-411 == 593' 
UU...!.~53 ;: 378' UU..J+34 = 174' UU..J~:l.O =592' 
UU-452 "" 375' UU-433 = 159' UU..J~09 =: 591 ' 
UU-451 == 371j-l UU...lr32 == 149 ' uu-408 ::. 589' 
UU-4jO = 363 I UU-430 == 142' UU-407 := 588 ' 
UU-41+9 := 362 ' uu··4fJ1. = 124 ' UU-405 == 567' 
uu-448 == 357' UU..J}29 = 106 ' uu-404 == 566' 
UU-l447 == 350 f UU..J.j·28 = 87' UU-403 == 565' 
uu-446 = 270 ' UU·..l.j·27 = 77' uu-417 = 546 ' 
uu-4i}5 = 269' UU-425 = 54' UU-402 == 543 ' 
uu-41+'+ == 267 ' UU-423 = 50' uu-401 - 54· ' - .L 

UU-443 == 258 ' UU-422 = 49' uu-400 = 512' 
UU-442 ::: 256' UU-421 = 41' 
uu-441 ~ .~:.54· UU...l.~20 37 ' 
uu-440 := 249' UU-463 = 30' 
UU-462 =: 2L1-5' UU...l.}19 27' 
UU-439 = 2)0' uu-466 = 17' 
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An i n d i c a t i o n of t h e a b u n d a n c e and o c c u r r e n c e of e a c h s p e c i e s i s 

o 

l i s t e d a f t e r t h e t a x a n o m i c d i s c u s s i o n . The t e r m s " r a r e (one t o f o u r 

s p e c i m e n s ) , "common" ( f i v e t o n i n e s p e c i m e n s ) , and " a b u n d a n t " (10 o r 

more s p e c i m e n s ) i n d i c a t e t h e number o f s p e c i m e n s i n my c o l l e c t i o n s t h a t 

a r e a s s i g n a b l e t o a p a r t i c u l a r s p e c i e s . 

I r e s e r v a t i o n 

N e a r l y a l l s p e c i m e n s c o l l e c t e d from t h e Twin Knobs F o r m a t i o n , t h e 

Naomi Peak Tongue o f t h e Twin Knobs F o r m a t i o n , t h e High Greek L i m e s t o n e , 

and t h e Ute F o r m a t i o n a r e d i s a r t i c u l a t e d . A l t h o u g h most of t h e s p e c i 

mens from t h e Spence S h a l e a r e d i s a r t i c u l a t e d , a s i g n i f i c a n t number a r e 

a r t i c u l a t e d . Spec imens p r e s e r v e d i n l i m e s t o n e show l i t t l e e v i d e n c e c f 

d i a g e n e t i c f l a t t e n i n g , S i l i c i f i c a t i o n of t h e e x o s k e l e t o n I s f ound i n 

s p e c i m e n s from some c o l l e c t i o n s , a l t h o u g h t h e q u a l i t y of s u r f a c e d e t a i l 

h a s b e e n l o s t on some s p e c i m e n s . A l l d e s c r i p t i o n s r e f e r t o f e a t u r e s of 

t h e e x t e r n a l s u r f a c e of t h e e x o s k e l e t o n u n l e s s s p e c i f i c a l l y s t a t e d 

o t h e r w i s e » 

T e r m i n o l o g y 

Most m o r p h o l o g i c a l t e r m s u s e d i n t h e d e s c r i p t i o n s a r e t h o s e d e f i n e d 

i n P a r t 0 of t h e T r e a t i s e on I n v e r t e b r a t e P a l e o n t o l o g y ( H a r r i n g t o n and 

o t h e r s , 1959% P . 1 1 7 - 1 2 6 ) , However, some m o d i f i c a t i o n s a r e ma.de, 

C r a n i d i a l w i d t h was measu red a c r o s s t h e w i d e s t p o i n t s o f t h e p a l p e b r a l 

l o b e s , wh ich c o r r e s p o n d s w i t h H e n n i n g s o e n ' s (1957$ f i g . 1 ) " eye l i n e " . 

G l a b e l l a r l e n g t h , u n l e s s o t h e r w i s e s p e c i f i e d , was m e a s u r e d w i t h o u t t h e 

o c c i p i t a l r i n g , F i x i g e n a l w i d t h i n c l u d e s t h e p a l p e b r a l l o b e s o n l y 

where s p e c i f i e d , H e n n i n g s m o e n 1 s ( 1 9 5 7 . P . 2 ) t e r m i n o l o g y f o r f a c i a l 

s u t u r e s i s f o l l o w e d i n t h i s t h e s i s , P y g i d i a l l e n g t h , u n l e s s o t h e r w i s e 
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An ind:tcatlon of the abundance and. occurrence (If each species is 

listed after the taX~'1omiC discussicn. The terms "rare (one to four 

specimer,s ), "common" (five to nine specimens) , and "ab'.J.r.danV' (10 or 

more specimens ) indicate the number of specilnens in my colle(:tions tha.t 

are a.ssignable to a p':Lrticular species. 

Nearly all specimens collected from the T~lin Knobs Formation~ the 

Naor.d. Peak 'rongue of the T't-rin Knobs Formation, t he High Creek Li mestone, 

and the Ute Formation are disarticulated. Although most of the specl-

mens from t he Spence Sh.a.Ie are disarticula,ted, a significant number are 

articula.ted. Specimens preserved In limestone ShON little evider:.(.!8 of 

d.iagenetic flat.teni.ng. Silioification of the exoskeleton is fotmd. :l.n 

specimens from some collections, although the quality of surface detail 

has been lost on some specimens . All des criptions refer to f62.tu:res of 

the external sur.face of the exoskeleton unless spec:l.fically stated 

otherwise, 

Term in.o10 gy 

i'1ost mcr?hological terms used in the descriptions are those clefined 

in Part 0 of the Treatise on Invertebrate Paleontology (Har=ington aEd 

others, 1959, p. 117--126). HOl'l'eVer , some mooificat.i.ons are me,de. 

Cra..'1idial. width viaS measured across the widest points of the palpebral 

lobes, which corresponds wHh Henningsoen's (1957, fig. 1) "eye line". 

Glabellar length, unless otherwise specified, viaS measured without the 

OCCipital ring. Fixigenal vridth includes the palpebra.l lobes only 

where specified. Henningsmoen's (1957, p. 2) terminology for facial 

sutures is followed in this thesis. Pygidial length, unless otherwise 

http://ma.de
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s t a t e d , i s e x c l u s i v e of t h e a r t i c u l a t i n g h a l f - r i n g and s p i n e s . G e n e r 

a l l y , a n a v e r a g e i s g i v e n f o r a s p e c i f i c m e a s u r e m e n t , 

Synonomi.es a r e s h o r t e n e d w h e r e v e r p o s s i b l e by r e f e r r i n g t o a 

r e a d i l y a v a i l a b l e p u b l i s h e d a r t i c l e w i t h a, more c o m p l e t e l i s t i n g o f a l l 

c i t a t i o n s f o r t h e t a x o n i n q u e s t i o n , 

C ' las s i f i c a t i on 

The c l a s s i f i c a t i o n o f t h e T rea /b i se on I n v e r t e b r a t e P§Jk_c_nj_o^ 

( H a r r i n g t o n and o t h e r s , 1959 , P . 2 1 7 - 2 3 1 ) i s f o l l o w e d f o r t h e c o r y n e x -

och id g e n e r a . The p t y c h o p a r i o i d g e n e r a , howeve r , a r e a r r a n g e d a l p h a 

b e t i c a l l y , b e c a u s e of t h e l a c k of a n a c c e p t a b l e c l a s s i f i c a t i o n f o r 

t h o s e t r i l o b i t e s . 
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stated, is exclusive of the articulating half-ring and spines. Gener

ally, a.n a.ve:r:'age 1s given for a specific measurement. 

Synonom:ies aTe shortened wherever possible by referring to a 

readily available published article with a more complete listing of a11 

citations for the taxon in question. 

Classl:fication 

The classification of the Treatise ££ Invertebrate Paleontol~gr. 

(Harrington and others, 1959, p. 217-231) is followed fcr the corynex

oehid genera, The ptychoparioid genera, however. are ar:r:'anged alpha.,

betieally, because of the lack of an acceptable cJassiflcation for 

those trilobites. 

http://Synonomi.es


SYSTEMATIC DESCRIPTIONS 

Phylum ECHINODERMATA K l e i n , 1734 

C l a s s CTENOCYSTOIDSA R o b i s o n and S p r i n k l e , I 9 6 9 

Genus CTENOCYSTIS R o b i s o n and S p r i n k l e , I 9 6 9 

C t e n o c y s t i s ROBISON and SPRINKLE, I 9 6 9 , p . 1 5 1 3 - 1 5 1 4 ; ROBISON, 1969b , 

Type s p e c i e s . - - C t e n o c y s t i s u t a h e n s i s ROBISON and SPRINKLE ( I 9 6 9 , 

p . 1 5 1 4 ) , f i g s , 1-2 , 

The g e n e r i c c o n c e p t by R o b i s o n and S p r i n k l e ( 1 9 6 9 , p . 1513 -1514 ) 

i s f o l l o w e d h e r e . 

C t e n o c y s t i s u t a h e n s i s , ROBISON and SPRINKLE, I 9 6 9 . p . 1514 , f i g s . 1 -2 ; 

ROBISON, I 9 6 9 , p . 1 -2 . 

D i s c u s s i o n , — T h e s p e c i e s c o n c e p t of R o b i s o n and S p r i n k l e i s f o l l o w e d 

h e r e . 

S e v e r a l d o z e n i n d i v i d u a l s of t h i s u n u s u a l , f r e e - l i v i n g e c h i n o d e r m 

have been c o l l e c t e d . C t e n o c y s t o i d s and a n a s s o c i a t e d u n d e s c r i b e d 

s t y l o p h o r a n a r e t h e o l d e s t known " c a r p o i d s " of t h e e c h i n o d e r m s u b -

phylum Homalozoa, and c t e n o c y s t o i d s a r e known o n l y from t h e Spence S h a l e 

of n o r t h e r n Utah and s o u t h e a s t e r n I d a h o . They were f r e e - l i v i n g b e n -

t h o n i c a n i m a l s c h a r a c t e r i z e d by a u n i q u e c t e n o i d f e e d i n g a p p a r a t u s and 

a f l a t t e n e d f l e x i b l e t h e c a w i t h n e a r b i l a t e r a l symmet ry . 

CTENOCYSTIS UTAHENSIS R o b i s o n and S p r i n k l e 

P I . 2 , f i g s . 5 , 6 , 9 

SYSTEMATIC DESCRIPTIONS 

Phylum ECHINODERHATA Klein , 1734 

Class CTEHOCYSTOIDEA Robison and Sprinkle, 1969 

Genus CTENOCYSTIS Robis on and SprDlkle, 1969 

CtenoG'Tstis ROBISON and SPRINKLE , 1969, p. 1513-1514; RdBISON , 1969b, ____ .Jt--• ....,._ ,._ 

p. 1-2. 

D'~_ §~..9ics. --g.:tenocystis utahensis ROBISON and SPRINKLE (1969, 

P 151)' ') f'~ "8 1 2 • .~ yo ." I .. .J..g $ - - • 

The gene:cic concept by Robison and Sprinkle (1969, p. 1513-1511}) 

is follOiw:l here , 

CTENOCYSTIS UTAHENSIS Robison and Sp:r:inkle 

Pl. 2, figs. 5, 6, 9 

Ctenocyst.is 11t0hen5i3 ROBISON and SPRINKLE, 1969, p. 1514, figs. 1-2; 

BOBISON, 1969, p. 1-2. 

Discu;ssion. -·-The species concept of Robison and Sprinkle is followed 

here. 

Sev(;'ra.l dozen individuals of this unusual, free-living echinoderm 

rave been collected. Ctenocystoids and an associated undescribed 

stylopho:can are the oldest knolm "carpoids" of the echinoderm sub-

phylum Homalozoa, and ctenocystoids are known only from the Spence Shale 

of northern Uta.h and southeastern Idaho. They were free-living ben-

thonic animals chara.cterized by a unique ctenoid feeding apparatus and 

a flattened flexible theca with near bilateral symmetry. 



The c t e n o c y s t o i d s were p r e p a r e d f o r s t u d y by d i s s o l v i n g t h e 

C a l c a r e o u s s k e l e t a l p l a t e s f rom a h a r d n o n c a l c a r e o u s m a t r i x w i t h 

h y d r o c h l o r i c a c i d . The r e s u l t i n g a r t i f i c i a l molds were t h e n c a s t w i t h 

l a t e x r u b b e r t o o b t a i n d e t a i l e d r e p l i c a s of t h e o r i g i n a l e x t e r i o r 

morpho logy . 

Occurrence.-—Common i n c o l l e c t i o n s UU-436, UU-437, UU-444, and 

011-445. 

C l a s s EOCRINOIDEA J a e k e l , I 9 I 8 

Genus GOGIA W a l c o t t , 1917 

Gogia WALCOTT. 1917b , p . 6 8 ; MARKER and HUTCHINSON, 1 9 5 3 , P . 2 8 6 ; 

ROBISON, 1965h , p . 3 5 8 - 3 6 0 ; SPRINKLE, 1 9 7 3 , P . 7 6 . 

Type s p e c i e s . — G o g i a p r o l i f i c a WALCOTT. 1917b , p . 6 8 - 6 9 , P I . 8 , 

f i g s . 1 , i a - b . 

The g e n e r i c c o n c e p t by S p r i n k l e ( 1 9 7 3 , P . 76 ) i s f o l l o w e d h e r e . 

GOGIA GRANULOSA R o b i s o n 

P I . 2 , f i g s . 1-3 

E o c r i n u s l o n g i d a c t y l u s ( W a l c o t t ) RESSER, 1939b , p . 3 - 4 , f i g s . 4 1 , 4 2 , 

Gogia g r a n u l o s a ROBISON. 1965b , p . 3 6 3 - 3 6 4 , P I . 5 1 , f i g . 3 ; SPRINKLE, 

1 9 7 3 , P . 8 8 - 8 9 , P i s . 1 4 - 1 5 . 

The d e s c r i p t i o n by S p r i n k l e ( 1 9 7 3 , P . 8 8 - 8 9 ) i s a d e q u a t e f o r t h i s 

s p e c i e s . 

D i s c u s s i o n . — G o g i a g r a n u l o s a i s t h e mos t common s p e c i e s of Gog ia 

i n t h e Spence S h a l e . I t d i f f e r s f rom o t h e r s p e c i e s of Gogia by h a v i n g 

m u l t i - s p i r a l l e d b r a c h i o l e s , a g l o b u l a r c a l y x w i t h g r a n u l a r o r n a m e n t a t i o n 

e v e r t h e e n t i r e s u r f a c e , and a medium t o l o n g c y l i n d r i c a l h o l d f a s t . 

O c c u r r e n c e . — R a r e a t Ant imony Canyon (one i n d i v i d u a l i n c o l l e c t i o n 
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The ctenocystoids were prepa-red for study by dissolving the 

calcareolis skeletal plates from a hard noncalcaTeous matrix wi th 

hydroc b2.oric acid. The resulting artifici al Il'.olds were then cast vlith 

latex rubber t o outain detailed replicas of the original exteri or 

morphology. 

Cccurronce.--Common in collections UU-436, UU-437, UU-444 , and 

mJ-445. 

Class EOCRINOIDEA Jaekel, 1918 

Genus GOGIA \~alcott, 1917 

Gogi~ HALCC'l'I' , 1917b, p. 68 ; HARKER and HUTCHINSON , 1953, p. 286; 

ROBISON, 1965b, p. 358-360; SPRI NKLE , 1973, p. 76. 

~species .--Gogia prolifica vlALCOTT, 1917b, p. 68~69 , Pl. 8 , 

figs. 1, la-b. 

The generic concept by Sprlnkle (1973, p. 76) is follor-ied her e • 

. GOGIA GRANULOSA Robison 

Pl. 2, figs. 1-3 

Eocrinus longldactylus (vlalcott) HESSER, 1939b, p. 3-4, figs. 41, L1-2. 

Gogia granulosa ROBISON, 1965b, p. 363-364, Pl. 51, fig. 3; SPRINKl.E , 

1973, P. 88-89, Pls. 14-15. 

The description by Sprinkle (1973, p. 88-89) is adequate for t his 

species. 

Discussion.-~Gogia granulosa is the most common species of Cogi~ 

in the Spence Shale. It differs from other species of Gogia 'by havi.ng 

multi-spiralled braGhloles, a globular calyx with granular ornament.ation 

ever the e!ltire surface f and a medium to long cylindrical holdfast. 

Occll3:7ence.--Rare at Antimony Canyon (one individual in collection 



UU-437) . "but common two m i l e s t o t h e n o r t h i n C a t a r a c t Canyon, 

GOGIA GUNTHERI S p r i n k l e 

P I . 2 , f i g . 7 

Gogia g u n t h e r i SPRINKIE, 1973 , P . 9 3 - 9 6 , P I . 1 8 , t e x t - f i g . 2 6 . 

S p r i n k l e ' s d i a g n o s i s of Gogia g u n t h e r i i s f o l l o w e d h e r e . 

D i s c u s s i o n . - - G o g i a g u n t h e r i i s d i s t i n g u i s h e d from o t h e r s p e c i e s 

of Goj^ia by I t s s t r o n g l y I n f l a t e d h o l d f a s t . A l t h o u g h o t h e r s p e c i e s 

of Gogia have s p i r a l l e d b r a c h i o l e s , g u n t h e r i i s t h e o n l y form w i t h a 

r e l a t i v e l y l o n g , s t r a i g h t p r o x i m a l p a r t and a s p i r a l l e d d i s t a l p a r t 

on e a c h b r a c h i o l e . 

O c c u r r e n c e . — T w o c o m p l e t e s p e c i m e n s and one d i s a r t i c u l a t e d p l a t e , 

which i s t e n t a t i v e l y a s s i g n e d t o t h e u n u s u a l s p e c i e s of G o g i a , were 

found (UU-425) . One c o m p l e t e s p e c i m e n was c o l l e c t e d i n C a t a r a c t 

Canyon and t h e o t h e r i n Antimony Canyon. Both were i n t a l u s . The 

d i s a r t i c u l a t e d p l a t e was found i n p l a c e a t Antimony Canyon. C a t a r a c t 

Canyon and Antimony Canyon have a l s o y i e l d e d G. k i t c h n e r e n s i s and G, 

granuj2o_sa., b u t s p e c i m e n s of t h e t h r e e s p e c i e s have n o t 'been found 

t o g e t h e r i n p l a c e o r on t h e same s l a b i n f l o a t . T h e r e f o r e , t h e s e 

s p e c i e s p r o b a b l y o c c u r i n d i f f e r e n t s t r a t i g r a p h i c i n t e r v a l s of t h e 

Spence S h a l e . 

GOGIA KITCHNERENSIS S p r i n k l e 

? 1 . 1 

Gogia p r o l l f i c a HARKER and HUTCHINSON ( n o t W a l c o t t ) , 1 9 5 3 , P . 2 8 5 - 2 8 7 , 

P I . 4 0 . 

( ? ) E o c r i n u s n . s p . CASTER and POPE, i 9 6 0 , p . 1 8 4 0 - 1 8 4 1 . 

uu-437), but common two mlles to the north in Cataract Canyon. 

GOGIA GUNTHERI Sprinkle 

Plo 2, fig. 7 

Gog):§: guntheri SPRINKIE , 1973, p. 93-96, Pl. 18, text-fig . 26. 
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Sprinkle's diagnosis of Gogia guntheri is followed here. 

Disc~i?E... ··-G.ogia &..untheri is distinguished from other species 

of Q.ogia by its strongly inflated holdfast. Although other species 

of Gogla -have spiralled brachioles, gu..l1theri is the only form with a. 

relatively long, straight proximal part and a spiralled dist2.1 part 

on each brachioJJ~. 

Occurrence. --Two complete specimens and one disarticulated }?late, 

which is tentatively assigned to the unusual species of Gogia, Here 

found (iJU-~j.25). One complete specimen Has collected in Cataract 

Canyon and tr:e other in Antimony Canyon. Both were in talus. The 

disartic ~lla.ted plate Has found in place at Antimony Canyon. Cataract 

Canyon and Antlmony Canyon have also yielded Q.. kitchnerensis and Q.. 

granulosa, htt specimens of the three species have not been found 

toget.her in place or on the same slab in float. Therefore, these 

species probably occur in different stratigraphic intervals of t.he 

Spence Shale. 

GOGIA KITCHNERENSIS Sprinkle 

PI. 1 

Gogla prolifica HARKER and HUTCHINSON (not \~alcott), 1953, p. 285-287, 

Pl. i~O. 

(?) Eocrinus n. sp, CASTER and POPE, 1960, p. 1840-1841, 



Gogia k i t c h n e r e n s i s SPRINKLE, 1 9 7 3 , p . 9 6 - 1 0 0 , P i s . 2 0 - 2 1 , t e x t - f i g s . 

15 and 1 7 . 

The d i a g n o s i s by S p r i n k l e ( 1 9 7 3 , P . 9 6 - 1 0 0 ) I s f o l l o w e d h e r e . 

D i s c u s s i o n . —G, k i t c h n e r e n s i s i s most c l o s e l y r e l a t e d t o G. 

l o n g i d a e t y l u s f rom Nevada,, b u t d i f f e r s f rom t h a t s p e c i e s by h a v i n g 

somewhat l e s s r e s t r i c t e d e p i s p i r e s , f e w e r b r a c h i o l e s , f e w e r and l a r g e r 

c a l y x p l a t e s and a somewhat s h o r t e r h o l d f a s t w i t h c o n s i d e r a b l y f ewer 

and l a r g e r p l a t e s a r o u n d t h e c i r c u m f e r e n c e . G, k i t c h n e r e n s i s d i f f e r s 

f rom o t h e r s p e c i e s of Gogia by h a v i n g t h e e p i s p i r e s r e s t r i c t e d t o t h e 

u p p e r p a r t o f t h e c a l y x and by h a v i n g a l o n g c y l i n d r i c a l h o l d f a s t 

s t r o n g l y d i f f e r e n t i a t e d from t h e c a l y x . T h i s i s t h e f i r s t r e p o r t e d 

o c c u r r e n c e of t h e s p e c i e s i n t h e Spence S h a l e , 

O c c u r r e n c e , — A b u n d a n t i n c o l l e c t i o n s UU-444 and UU-445. 

C l a s s STYLOPHORA G i l l and C a s t e r , i 9 6 0 

Genus and s p e c i e s u n d e t e r m i n e d 1 

P I . 2 , f i g . 8 

D i s c u s s i o n . — A n u n d e s c r i b e d s t y l o p h o r a n from t h e S p e n c e S h a l e I s 

f i g u r e d i n o r d e r t o document t h e d i v e r s i t y of t h e e c h i n o d e r m fauna, . 

T h r e e s p e c i m e n s have been c o l l e c t e d by James S p r i n k l e , and t h e y a r e 

b e l i e v e d t o be t h e o l d e s t known s t y l o p h o r a n s . The s p e c i m e n s a r e 

c u r r e n t l y u n d e r s t u d y by S p r i n k l e , 

Phylum ARTKR0P0DA S i e b o l d and S t e n n i u s , 1845 

C l a s s TRIL0BITA Walch , 1771 

O r d e r AGNOSTTDA (nomen t r a n s l a t u m K o b a y a s h i , 1935) S a l t e r , 1864 

F a m i l y AGN0STIDAE M'Coy, 1849 

Gogia kitchnerel!sis SPRI NKLE , 1973, p. 96-100, ' PIs. 20-21, text-figs . 

15 and 17. 

The diagnos is by Sprinkle (1973, p. 96-100) is foll owed here. 

Di~cussi2n.--f. ~itchnerensis is most closely related to f. 

~idactylus from Nevada, but differs from that s pecies by having 

somewhat less restricted epispires, feHer brachioles, fewer and larger 

calyx plates and a somewhat shorter hold£ast "rith considerably f ewer 

and larger plates around the circumference. f. kitchnerensis differs 

from other species of ~ia by having the epispires restricted to the 

upper part of the calyx and by having a long cylindrical hold.fas t 

strongly differentiated from the calyx. This is the first reported 

occurrence of the species in the Spence Shale. 

Occurrence . --Abu!1.dant in collections UU-'t4J.} and Uu...l.~45. 

Class STYLOPHORA Gill and Caster, 1960 

Genus and species undetermined 1 

Pl. 2, fig. 8 

Disc_uss ion. --An undescribed stylophoran from the Spence Shale is 

figured in order to document the diversity of the echinoderm fauna. 

Three specime:ns have been collected by James Sprinkle, and they are 

believed to be the oldest known stylophorans. The specimens are 

currently under study by Sprinkle. 

Phylu~ ARTHROPODA Siebold and Stennius, 1845 

Class TRILOBITA Walch, 1771 

Order AGNOSTIDA (nomen translatum Kobayashi, 1935) Salter, 186L~ 

Family AGNOS'l'IDAE r! I Coy, 1849 
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Genus PERONOPSIS Corda , 1847 

P e r o n o p s i s CORDA i n HAWLE and CORDA, 18*47, p . 1 1 5 ; ROBISON, 1964a , 

p . 529 (synonomy t o d a t e ) . 

Type s p e c i e s . - - B a t t u s i n t e g e r BEYRICH, 1 8 ^ 5 , p . hk-t P I , 1 , f i g , 1 9 , 

D i s c i s s i o n , " - S p e c i e s of t h i s genus a r e common i n Middle Cambrian 

r o c k s i n many p a r t s of t h e w o r l d . They a r e c h a r a c t e r i s e d by a w e l l -

d e f i n e d a x i a l f u r r o w , b i le -bed g l a b e l l a , l a c k of a p r e g l a b e l l a r median 

f u r r o w , and u s u a l l y p o o r l y d e f i n e d s e g m e n t a t i o n of t h e p y g i d i a l a x i s , 

R, A, R o b i s o n i s a t p r e s e n t s t u d y i n g Middle Cambr ian a g n o s t l d s ( i n c l u d 

i n g t h e genus P e r o n o p s i s ) and s h o u l d add much t o o u r p r e s e n t knowledge 

of t h e s e f o r m s , R, A, Rob i son was k i n d enough t o make h i s m a n u s c r i p t 

a v a i l a b l e t o me, 

PERONOPSIS BONNERENSIS ( R e s s e r ) 

P I , 3 , f i g s . 1-5 

A g n o s t u s b o n n e r e n s i s RESSER, 1938b , p , 6 , P I , 1 , f i g s . 16 , 1 ? ; 1.939a, 

p . 8 , P I . 2 , f i g s . 2 4 - 2 6 . 

P e r o n o p s i s b o n n e r e n s i s ( R e s s e r ) IVSKIN, 1953* p . 1 0 . 

Agnos tu s l a u t u s RESSSR, 1939b , p . 2 5 , P I . 2 , f i g s , 1 6 - 1 8 . 

P e r o n o p s i s l a u t u s ( R e s s e r ) FRITZ i n ORIEL and ARMSTRONG, 1 9 7 1 , p . ^-0. 

The f o l l o w i n g d i a g n o s i s and d i s c u s s i o n by R, A, R o b i s o n ( m a n u s c r i p t 

c o p y ) p e r t a i n s t o t h i s s p e c i e s : 

D i a g n o s i s , — C e p h a i o n s u b c i r c u l a r w i t h a n t e r i o r m a r g i n 
b l u n t l y r o u n d e d j m o d e r a t e l y c o n v e x ; w i d t h s l i g h t l y g r e a t e r 
t h a n l e n g t h . G l a b e l l a n e a r l y p a r a l l e l - s i d e d , b u t may 
t a p e r s l i g h t l y t o w a r d a n t e r i o r on s p e c i m e n s f l a t t e n e d 
i n s h a l e ; w i d t h a b o u t e q u a l t o t h a t of g e n a l f i e l d s on 
u n d i s t o r t ' i d s p e c i m e n s . P o s t e r i o r g e n a l w i d t h ( t r . ) 
r a n g e s from I , H — 2 . 0 t i m e s p r e g l a b e l l a r w i d t h ( s a g . ; , 
d e p e n d i n g t o some e x t e n t on d i a g e n e t i c c o m p a c t i o n . 
B a s a l l o b e s e q u i i a t e r a l l y t r i a n g u l a r . B o r d e r f u r r o w s 
n a r r o w a n d s h a l l o w on c e p l i a l o n and p y g i d i u m . C e p h a l i c 

Genus PERONOPSIS Corda, 1e47 

Peronop§}.s CORDA in HAWLE and CORDA , 181+7, p. 115; ROBISON, 1964a, 

p. 529 (synonomy to date). 
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!n?.~ sl?e:.~}.es .--Battus_ integer BEYRICH, HV.J.5, p. Ll-Ll" I'l. 1, fig. 19. 

Disc~?si"£'12. --Species of this genus are common in Middle Ca.mbrian 

rocks in Inany parts of the Vlorld. They are characterized by a ·~it911-

defined axial furr01v, bilobed glabella, lack of a preglabellax inedian 

furroH, and usually poorly defined segmentation of the pygidial axis. 

R. A. Robison is at present studying fUddle Cambria.n a gnosticls (inc lud-

lng the genus Peron~:ls) and should a.dd much to our present Yu'1owledge 

of these forms. R. A. Robison was kind enough to make his manuscript 

available to me. 

PERONOPSIS BONNERENSIS (nesser) 

Pl. 3, figs. 1-5 

Agnostus bonnerens is RESSER , 1938b, p. 6, Pl . 1, figs. 16, 17; 1939a , 

p. 8, Pl. 2, figs. 24-26. 

Perono~is bo~nsis (Resser) TvSHIN , 1953, p. 10. 

Agnostus laut:LlS P.E.'3SER , 1939b, p. 25, Pl. 2, figs, 16-18 . 

Pe~si<i ,lautus (Resser) FRITZ in ORIEL and ARtfiSTRONG , .1.971, p. 40. 

The fol101'1ing diagnosis and discussion by R. A. Robison (manuscript 

copy) pertains to this species: 

;Q,iagnosis .--Cephalon su1::circular with anterior margin 
bluntly r Olmde.d; mod'·;:eately convex ; width slightly greater 
than length. 8-la~lla nearly parallel-sided, but may 
taper sll.ghtly toward anterior on specimens flattened 
in shale; width about equal to that of genal fields on 
undistort 3d. specimens. Posterior genal width (tr.) 
ranges from 1. . 4·-2.0 times pregla be llar width (sag.), 
dependins to some extent on diagenetic compaction. 
Basal lobes equilaterally triangular. Border fUTroWS 
narrow and shallow on cephalon and pygidium . Cephalic 



b o r d e r w i d e s t a n t e r i o r l y and n a r r o w s e v e n l y t o w a r d p o s 
t e r o l a t e r a l c o r n e r s . 

T h o r a x of u s u a l g e n e r i c fo rm. 
Pyg id ium s u b c i r c u l a r and more convex t h a n c e p h a l o n . 

A x i s d i s t i n c t l y e l e v a t e d above p l e u r a l f i e l d s when n o t 
d i a g e n e t i c a l l y f l a t t e n e d ; s l i g h t l y c o n s t r i c t e d a t s e c o n d 
s e g m e n t ; p o s t e r i o r l o b e o g i v a l i n s h a p e , h a s s l i g h t 
m e d i a l d e p r e s s i o n , and e x t e n d s t o , o r a l m o s t t o p o s t e r i o r 
b o r d e r f u r r o w , A n t e r i o r t r a n s a x i a l f u r r o w u s u a l l y w e l l 
d e f i n e d and bowed f o r w a r d ; p o s t e r i o r t r a n s a x i a l f u r r o w 
f a i n t o r a b s e n t . A x i a l node m o d e r a t e l y s t r o n g and s i t u a t e d 
n e a r p o s t e r i o r m a r g i n of s e c o n d s e g m e n t . Bo rde r h a s p a i r 
o f t i n y p o s t e r o l a t e r a l s p i n e s s i t u a t e d on l i n e a n t e r i o r 
f rom p o s t e r i o r t i p of a x i s ; i s w i d e s t a t b a s e of s p i n e s , 
and n a r r o w s t o w a r d a n t e r o l a t e r a l c o r n e r s . 

D i s c u s s i o n , — M o s t of t h e d i s t i n c t i v e c h a r a c t e r s of 
P , b o n n e r e n s i s a r e found on t h e p y g i d i u m , which h a s an 
a x i s t h a t e x t e n d s t o , o r a l m o s t t o t h e p o s t e r i o r b o r d e r 
f u r r o w and t h e b o r d e r h a s a p a i r o f t i n y p o s t e r o l a t e r a l 
s p i n e s , The a n t e r i o r t r a n s a x i a l f u r r o w of t h e p y g i d i u m 
u s u a l l y i s f a i n t o r a b s e n t , and t h e p o s t e r i o r l o b e o f t h e 
a x i s u s u a l l y h a s a m e d i a l d e p r e s s i o n , p a r t i c u l a r l y on 
o l d e r h o l a s p i d e s , B o r d e r f u r r o w s of t h e c e p h a l o n and 
pyg id ium a r e n a r r o w . 

A g n o s t u s l a u t u s of R e s s e r (1939b) h a s e s s e n t i a l l y 
t h e same f e a t u r e s a s P . b o n n e r e n s i s , and i t I s s u r p r i s i n g 
t h a t R e s s e r d i d n o t compare t h e two s p e c i e s . F u r t h e r 
more , he d i d n o t m e n t i o n any c h a r a c t e r s t h a t a r e d i f f e r 
e n t on t h e two s p e c i e s , and t h e o n l y d i f f e r e n c e a p p a r e n t 
f rom h i s i l l u s t r a t i o n s i s i n t h e e x t e n t of t h e p y g i d i a l 
a x i s . Of t h e s p e c i m e n s i l l u s t r a t e d , t h o s e R e s s e r a s s i g n e d 
t o A. b o n n e r e n s i s ( 1 9 3 8 a , P I . 1 , f i g . 1 ? ; 1939a , P I . 2 , 
f i g s . 2^t 2 6 ) have a p y g i d i a l a x i s t h a t r e a c h e s t h e p o s t e 
r i o r b o r d e r f u r r o w , I n c o l l e c t i o n s u s e d i n t h i s s t u d y , 
wh ich i n c l u d e s t o p o t y p e s p e c i m e n s of b o t h of R e s s e r ' s 
s p e c i e s , t h e l e n g t h of t h e p y g i d i a l a x i s i s v a r i a b l e i n 
e a r l y and l a t e o n t o g e n e t i c s t a g e s , a n d i n some c o l l e c t i o n s 
a p p e a r s t o have been i n f l u e n c e d by d i f f e r e n t i a l d i a g e n e t i c 
c o m p a c t i o n . I n l i m e s t o n e , s p e c i m e n s t e n d t o be f l a t t e n e d 
a,nd t h a t a c c e n t u a t e s t h e w i d t h of f u r r o w s and may c a u s e 
t h e t i p of t h e a x i s t o t o u c h t h e b o r d e r f u r r o w , I n t h e 
a b s e n c e of c o n s i s t e n t d i f f e r e n c e s , I t h e r e f o r e p r o p o s e 
t h a t A, l a u t u s be s u p p r e s s e d a s a s u b j e c t i v e j u n i o r 
synonym of P , b o n n e r e n s i s . 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n s UU-411, UU-427, and UU*4 

Common i n c o l l e c t i o n s UU-425 and UU-432. R a r e i n c o l l e c t i o n s UU-4 

UU-415, UU-423, and UU-429. 

border .d,dest anteriorly and narrows evenly toward pos-' 
terolateral corners. 

Thorax of usual generic form. 
Pygidiurn subcircular and more convex than cephalon. 

Axis distinctly elevated above pleural fields .. Then not 
diagenetically flattened ; slightly constricted at second 
segment; posterior lobe ogival in shape, has slight 
medial depression, and extends to, or almost to posterior 
border furrow, Anterior transaxial furrow usually well 
defined and bmmd forward; posterior transaxial furrow 
faint or absent. Axial node moderately strong and situated 
near post.erior margin of second segment. Border has palr 
of tiny posterolateral spines situated on line anterior 
from posterior tip of axis; is widest at base of spines, 
and n3Jr£OWS toward anterolateral corners. 

Discussi.on. --iljost of the distinctive characters of 
P, bonnerensis are found on the pygidium, Hhich has an 
axis that extends to, or almost to the posterior border 
furro'll and the border has a pair of tiny pos tero lat eral 
spines, The anterior trans axial furrow of t he pygidh .tm 
usually is faint or absent, and the posterior lobe of the 
axis usually has a medial depression, particularly on 
older holaspides. Border furroHs of the cephalon and 
pygidium are narrow. 

t£gostus ).autus of Resser (1939b) has essentia.lly 
the same features as ~. bonnerensis, and it is su::cpr islng 
that Resser did not compare the two species. Furt her-
more, he did not mention any characters that are differ
ent on the t HO species, and the only difference appaT8 J:rr, 
from his illustrations is in the extent of the pygidi2,,1 
axis. Of the specimens illustrated, those Resser assigned 
to A. bonnerensis (1938a, Pl. 1, fig. 17; 1939a, PI. 2, 
figs. 2~, 26) hrwe a pygidial axis that reaches the poste
rior border furrow. In collections used in this study, 
which includes topotype specimens of both of Resser's 
species, the length of the pygidial axis is variable in 
early and late ontogenetic stages, and in some collectiorlli 
appears to have been influenced by differential diagenet.ic 
compaction. In limestone, specimens tend to be flattened 
and t.rat accentuates the width of furrows and may cause 
the tip of the axis to touch the border furrow, In the 
absence of consistent differences, I therefore propose 
that !. lautus be suppressed as a subjective junior 
synonym of R.. bonnerensis. 

Occurrence. --Abundant in collections uu-411 , UU-427 , and UU-428. 
J 

Common in collections UU...LI-25 and UU-432. Rare in collections uu-412 , 

UU-415 , UU-42), and UU-429. 
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PERONOPSIS BRIGHAMENSIS ( R e s s e r ) 

P I . 3 , f i g s . 6 , 7 . 1% lk 

A g n o s t u s h r i g h a m e n s l s RESSER, 1939a , p . 8 , P I , 2 , f i g s . 2 7 - 2 9 , 

P e r o n o p s i s Tarighamensis ( R e s s e r ) IV3HIN, 1 9 5 3 , P . 1 0 , 

The f o l l o w i n g d i a g n o s i s and d i s c u s s i o n "by R, A, R o b i s o n ( m a n u s c r i p t 

c o p y ) p e r t a i n s t o t h i s s p e c i e s : 

]2JdL^°s is_ .—Cephalon s u b c i r c u l a r w i t h a n t e r i o r m a r g i n -
e v e n l y r o u n d e d ; m o d e r a t e l y c o n v e x ; w i d t h s l i g h t l y g r e a t e r 
t h a n l e n g t h . G l a b e l l a n e a r l y p a r a l l e l - s i d e d ; a n t e r i o r 
l o b e a b o u t e q u a l i n l e n g t h and w i d t h , and s t r o n g l y r o u n d e d 
a n t e r i o r l y ; w i d t h s l i g h t l y l e s s t h a n g e n a l f i e l d s . B a s a l 
l o b e s e q u i l a t e r a l l y t r i a n g u l a r . B o r d e r f u r r o w s n a r r o w and 
s h a l l o w on c e p h a l o n and p y g i d i u m . B o r d e r n a r r o w e r on 
c e p h a l o n t h a n p y g i d i u m . 

T h o r a x of u s u a l g e n e r i c f o r m . 
l^ /g idium s u h r o c t a n g u l a r t o s u b o v a l and m o d e r a t e t o 

s t r o n g l y c o n v e x . A x i s s l i g h t l y c o n s t r i c t e d a t s e c o n d 
s e g m e n t ; a n t e r i o r s egmen t u s u a l l y a b o u t t w i c e maximum 
w i d t h ( t r a n s , ) of p l e u r a l f i e l d s ; p o s t e r i o r l o b e s e p a r a t e d 
f rom b o r d e r f u r r o w by d i s t a n c e a b o u t e q u a l t o w i d t h ( s a g . ) 
of p o s t e r i o r b o r d e r . A n t e r i o r t r a n s a x i a l f u r r o w w e l l -
d e f i n e d and bowed f o r w a r d ; p o s t e r i o r f u r r o w u s u a l l y 
m o d e r a t e l y w e l l - d e f i n e d and bowed b a c k w a r d . A x i a l 
node s t r o n g and s i t u a t e d n e a r p o s t e r i o r m a r g i n of s e c o n d 
s e g m e n t P o s t a x i a l f u r r o w w e l l - d e f i n e d on m e r a s p i d s and 
young h o l a s p i d s , b u t t e n d s t o d i s a p p e a r on o l d e r h o l a s p i d s . 
B o r d e r l a c k s s p i n e s , b u t h a s f a i n t s w e l l i n g s a t p o i n t s 
o p p o s i t e p o s t e r i o r t i p of a x i s . 

D i s c u s s i o n , — T h i s s p e c i e s i s c h a r a c t e r i z e d by n a r r o w 
b o r d e r f u r r o w s , f a i n t s w e l l i n g s on t h e p o s t e r o l a t e r a l 
p y g i d i a l b o r d e r , and a p y g i d i a l a x i s t h a t i s c o n s t r i c t e d 
a t t h e s e c o n d s e g m e n t . A l s o , t h e a x i s i s w e l l s e p a r a t e d 
f rom t h e p o s t e r i o r b o r d e r f u r r o w and h a s m o d e r a t e l y t o 
w e l l - d e f i n e d t r a n s a x i a l f u r r o w s . 

P . b r i g h a m e n s i s commonly i s a s s o c i a t e d w i t h P . 
b o n n e r e n s i s , b u t c a n be d i s t i n g u i s h e d from t h a t s p e c i e s 
by h a v i n g t h e p y g i d i a l a x i s w e l l s e p a r a t e d from t h e 
p o s t e r i o r b o r d e r f u r r o w s , and t h e p o s t e r i o r l o b e of t h e 
a x i s i s convex r a t h e r t h a n w i t h a s l i g h t m e d i a l d e p r e s s i o n 
a s i n P , b o n n e r e n s i s . 

b r i g h a m e n s i s and P , i n t e r s t r i c t a a r e t h e o n l y 
s p e c i e s of P e r o n o p s i s t h a t have f a i n t s w e l l i n g s i n p l a c e 
o f p o s t e r o l a t e r a l p y g i d i a l b o r d e r s p i n e s , P y g i d i a of 
t h o s e two s p e c i e s c a n be e a s i l y d i s t i n g u i s h e d , h o w e v e r , 
b e c a u s e P , i n t e r s t r i c t a h a s a more c o n i c a l a x i s , and i t 
l a c k s t r a n s a x i a l f u r r o w s . 
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PERONOPSIS BRIGHAHENSIS (Resser)-

Pl. 3, figs . 6, 7, 13, 14 

Agno~<.§.. brighamensis RESSE'R, 1939a, p. 8, PI. 2, figs. 27-29. 

Pe~::.onoEis brighamensi.s (Resser) DfSHIN I 1953, p. 10. 

The following diagnosis and discussion by R. A. Robison (manuscript 

copy) pertaim. to this species: 

pia6!!.~is. --Cel)halon subcircular with anterior margin ~ 
evenly rounded ; moderately convex; l-fidth slightly greater 
than lengt h . Glabella nearly parallel-sided; anterior 
lobe al:<>ut equal in length and Hidth, and strongly rounded 
ar!teriorlYi width slightly less than genal fields, Ba.sal 
looos equilaterally triangular. Border furroHs narrOH and 
shalloH on cephalon and pygidium. Border narrower on 
cepr~lon than pygidium. 

Thorax of usual generic form. 
Pygidiwn subrectangular to suboval and moderate to 

strongly c onvex . Axis slightly constricted at second 
segmentj anterior segment usually about twice maximt~ 
l·ddth (trans.) of pleural fields j posterior lobe separated 
from border furro~'T by distance about equal to Hidth (sag .) 
of posterio:c border. Ant er ior trar...saxlaJ. furrow 'l-Iel1-
defined a nd bowed forward j posteriori furrow usually 
moderately i~ell-defined and bOHed cacki'<ard, Axial 
node strong and situated near posterior margin of second 
segment. e' Postaxial furrow vlell-defined on meraspids and 
young holaspids. but tends to disappear on older holaspids. 
Border lacI{s spiries 1 but has faint swellings at points 
opposite posterior tip of axis, 

Discussion .--This species is characterized by narrow 
border f Ur>":-oHs , faint sHellings on the posterolateral 
pygidial border, and a pygidial axis that is constrict.ed 
at the second segment. Also, the axis is uell separated 
from the posterior border furrow and has moderately to 
Hell-defincd tra"1saxial furrows. 

R. Erighamensis co~~only is associated with f, 
bOIlE..erensi:~. bu. t can be distinguished from that species 
by rlaving the pygidial axis Hell separated from the 
posterior border furrows, and the posterior lobe of the 
axis is convex rather than with a slight medial depression 
as in .£. bonncrensis. 

E. bri£~amens~s and f. interstricta are the only 
species of Per2!!.2psis that have faint SNellings in place 
of pos t.erolateral pygid.ial border spines, Pygidia of 
those t 'TO spec:L€S can be easily distinguished, however, 
because f. J.nt~r.stricta has a. more conical axis, and it 
lacks trans axial i'U1.'J.::'01tfS . 
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O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n s UU-412, U'd-415, UU-427. and 

UU~428. Common I n c o l l e c t i o n s UU-411, IJU-425, and UU-432, Ra re i n 

c o l l e c t i o n UU-435. 

F a m i l y EODISCIDAE Raymond, 1913 

Genus PAGETIA W a l c o t t , 1916 

feggtia WALCOTT, 1916b , p . 4 0 ? ; PALMER, I 9 6 8 , p . 35 (synonomy t o d a t e ) . 

Type s p e c i e s . - - P a g e t i a b o o t e s WALCOTT, 1916b , p . 4 3 , P I . 6 7 , 

f i g s , 1 -14 . 

D i s c u s s i o n . — P a g e t i a W a l c o t t h a s been d e s c r i b e d and d i s c u s s e d many 

t i m e s , and i t s c h a r a c t e r i s t i c s a r e w e l l summar i sed by R a s e t t i (19'S6, p . 

5 0 3 ) . 

PAGETIA CLYTIA W a l c o t t 

P I . 3 , f i g s . 8 , 9 

B a g e t i a c l y t i a WALCOTT, 1916b , p . 4 0 0 , P I . 6 7 , f i g s . 2 , 2 a - e ? RASETTI, 

1966 , p . 5 0 7 , P I . 5 9 , f i g s . 2 9 - 3 4 (synonomy t o d a t e ) . 

The d i a g n o s i s by R a s e t t i ( 1 9 6 6 , p . 5^7 ) i s f o l l o w e d h e r e , 

D i s c u s s i o n . — T h i s form i s q u i t e c l o s e t o P . f p ^ s u l a , t u t d i f f e r s 

i n t h e c r a n i d i u m by h a v i n g a somewhat s h o r t e r p r e g l a b e l l a r f i e l d . The 

pyg id ium h a s a p r o p o r t i o n a t e l y n a r r o w e r a x i s , weake r a x i a l n o d e s and 

p l e u r a l f u r r o w s , and a smooth r a t h e r t h a n g r a n u l a r s u r f a c e , 

O c c u r r e n c e . — O n e c r a n i d i u m and t h r e e p y g i d i a i n c o l l e c t i o n s UU-432 

and UU-415. 

PAGETIA c f , P , FOSSULA R e s s e r 

P I . 3 , f i g s . 2 5 - 2 9 

P a g e t i a f o s s u l a RESSER, 1939a , p . 6 , P I , 1 , f i g s . 8-11? RASETTI, 

.pccurrence.--Abundant in collections UU~f12 , UU-415, UU~}27, and 

00-4:28. Common in collections UU-4:1.1, 00-'+25, and UU-432 . Rare in 

collection UU-435 . 

Family EODISCIDAE Raymond , 1913 

Genus PAGETIA Halcot t, 1916 
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Pagetla HALCOTT, 1916b, p. J-J.-07 ; PALJllER , 1968 , p. 35 (synonomy to date), 

~species.--~.§£;etia pootes vlALCOTT , 1916b, p. 48, Pl . 6'7, 

figs. 1-14. 

Discussion .--Pa getia Walcott has teen described amI discussed many 

times, and its characteristics are weI) swnmarized by Rasetti 0-966, p. 

503). 

PAGE'I'IA CLY'l' IA vlalcott 

Pl. 3, figs. 8, 9 

Pagetia, clyti a VIALCO'l1' , 1916b, p. 408 , Pl. 6'7, fig3 . 2, 2a-e; RASETTI , 

1966, p. 507, Pl. 59, figs. 29-34 (synonomy to da t e ). 

The diagnosis by Rasetti (1966 , p. 507) is folloKed here , 

Discussi0n...--This form is quit.e close t.o ! . .fossula , but differs 

in the cranidium by having a somewhat shorter :preglabel1c:ix field. The 

pygidium has a proportionately narrower 2.xis, vreaker axial nodes 8l1d 

pleural furrov;s, and a smooth rather than g:!:'a.'1ula.r surface. 

Occurrence. --One cranidiu..'1l and three pygidia in collections lJU-432 

and UU-415. 

PAGETIA cf. P. FOSSULA Rcsser 

Pl. :3, figs. 25-29 

Pagetia fossula BESSER , 1939a, p. 6, Pl. 1, figs. 8·~11; RASETTI , 
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1966 , p . 5 0 7 - 5 0 3 , P I . 5 9 , f i g s . 2 2 - 2 3 (synonomy t o d a t e ) . 

D i s c u s s i o n . — T h e s e s p e c i m e n s a r e s i m i l a r t o P. f o s s u l a and p o s s i b l y 

c o n s p e e i f i c w i t h i t . They d i f f e r i n l a c k i n g g r a n u l e s en t h e r i b s b e 

tween t h e p l e u r a l f u r r o w s of t h e p y g i d i u m . S t r e n g t h of t h e a x i a l nodes 

v a r i e s c o n s i d e r a b l y be tween i n d i v i d u a l s , b u t on t h e a v e r a g e i s n e a r l y 

a s s t r o n g a s P . f o s s u l a . 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n s UU-427 and UU-428. R a r e i n 

c o l l e c t i o n UU-429. 

PAGETIA LIRA n . s p . 

P I . 3 , f i g s . 16 , 1 9 , 20 

D i a g n o s i s . — C r a n i d i u m s l i g h t l y w i d e r t h a n l o n g , m o d e r a t e l y c o n v e x , 

G l a b e l l a s l i g h t l y t a p e r e d , s l i g h t l y p o i n t e d i n f r o n t , h a s t r a c e s ox 

l a t e r e , ! g l a b e l l a r f u r r o w s . A x i a l f u r r o w d e e p , n e a r l y u n i f o r m i n w i d t h 

and d e p t h . O c c i p i t a l r i n g b e a r s b r o a d - b a s e d , e v e n l y t a p e r e d , s p i n e , 

B o r d e r n a r r o w e r t h a n p r e g l a b e l l a r a rea . , a v e r a g e i n w i d t h , w i t h d i s t i n c t 

r a d i a l m a r k i n g s , F i x i g e n a e s t r o n g l y e l e v a t e d I n p o s t e r o l a t e r a l a r e a s , 

s l o p e down a n t e r i o r l y , and a r e s e p a r a t e d by r e l a t i v e l y n a r r o w p r e g l a b e l l 

a r d e p r e s s i o n . P a l p e b r a l l o b e s n a r r o w , f a i n t . Eye r i d g e s v i s i b l e , 

p o o r l y d e f i n e d . 

Pyg id ium s t r o n g l y c o n v e x . Ax i s m o d e r a t e l y b r o a d , h i g h l y c o n v e x , 

and c o n s i s t s of f o u r r i n g s w i t h p r o m i n e n t n o d e s , and t e r m i n a l p i e c e 

s w i t h l o n g s p i n e . P l e u r a l r e g i o n s c r o s s e d by f i v e p a i r s of s t r o n g 

p l e u r a l f u r r o w s and f o u r p a i r s of f a i n t i n t e r p l e u r a l f u r r o w s . B o r d e r 

f u r r o w w e l l i m p r e s s e d , s e t t i n g o f f n a r r o w b o r d e r . 

S u r f a c e of c r a n i d i u m and pyg id ium a p p e a r s t o be s m o o t h . 

D i s c u s s i o n . — T h i s s p e c i e s i s c l o s e t o P . f o s s u l a and P . c f . P . 
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1966, p. 507-508, Pl. 59, figs. 22-28 (synonomy to date ) .• 

Discussion. --These specimens are similar to R. fossula. a.ncl possibly 

conspecific with it. They differ in lacking granules cn the ribs 00-

tween the pleural furrows of the pygidium. Strength of the axial nodes 

varies considerably between individuals, but on the average is nearly 

as strcng as ~. fossula. 

Occurrence. --Abundant in collections UU-427 and UU-428. Rare in 

collection UU-429. 

PAGETIA LIRA n. sp. 

PI. 3, figs. 16, 19, 20 

Diagnosis.--Cranidium slightly wider than long # moderately convex, 

Glabella slightly tapered, slightly pointed in front, has traces of 

lateral glabellar furrows ~ Axial furrovl deep , nearly uniform in width 

and depth. Occipital ring bears broad-based, evenly tapered, spine, 

Boroer narrower than preglabellar area, average :i.n width, .. rUh distinct 

radial ma.rkings. Fixigenae strongly elevated in posterolateral areas, 

slope down anteriorly, and are separated by relatively narrOH preglabe:i..l-

ar depression. Palpebral lobes narrow, faint. Eye ridges visible, 

poorly defined. 

Pygidium strongly convex. Axis moderately broad, highly convex, 

and consists of four rings with prominent nodes, and terminal piece 

, with long spine. Pleural regions crossed by five pairs of strong 
, 

pleural furrows and four pairs of faint interpleural furrows. Bo:t'd.er , 

furrow well impressed, setting off narrOii border. 

Surface of cranidium and pygidium appears to be smooth. 

Discussion.--This s~9cies is close to ~. fossula and E. cf. ~. 
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f o s s u l a . b u t t h e r e a p p e a r s t o be enough d i f f e r e n c e t o w a r r a n t s p e c i f i c 

r e c o g n i t i o n . The most d i s t i n c t i v e f e a t u r e o f t h i s s p e c i e s i s t h e 

p r o m i n e n t , w e l l - d e v e l o p e d p l e u r a l f u r r o w s on t h e p y g i d i u m . P . f o s s u l a 

h a s s h a l l o w p l e u r a l f u r r o w s , w h e r e a s t h o s e o f P . l i r a a r e much more 

p r o m i n e n t , b e i n g c o m p a r a b l e t o t h e p l e u r a l f u r r o w s of P . r e s s e r j . . i n 

s t r e n g t h . 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n UU-429. R a r e i n c o l l e c t i o n UU-

4 3 3 . 

H o l o t y p e , — N e a r l y c o m p l e t e i n d i v i d u a l (1337)? i l l u s t r a t e d on p l a t e 

3 , f i g u r e s 16 and 1 9 . 

PAGETIA MLADENSIS R e s s e r 

P I . 3 , f i g s . 1 0 - 1 2 , 15 

P a g e t i a m a i a d e n s i s RESSER ( p a r t ) 1939b , p . 2 5 , P I , 2 , f i g s , k ( p a r t , 

o n l y i m p r e s s i o n o f c r a n i d i u m i n l o w e r c e n t e r ) , 5 ( p a r t , o n l y 

c r a n i d i u m i n u p p e r r i g h t c o r n e r ) ; FRITZ, 1968 , p . 1 9 0 , P I . 4 3 , 

f i g s . 14 -16 (synonomy t o d a t e ) . 

The d i a g n o s i s by R a s e t t i ( 1 9 6 6 , p . 5 0 8 ) i s a d e q u a t e and i s f o l l o w e d 

h e r e . 

D i s c u s s i o n . — T h i s s p e c i e s d i f f e r s d i s t i n c t l y from o t h e r s p e c i e s of 

t h e g e n u s P a g e t i a i n t h e g r e a t e r e l e v a t i o n of t h e p y g i d i a l a x i s , P . 

m a l a d e n s i s i s a l s o c h a r a c t e r i z e d by a na r row t r u n c a t e g l a b e l l a , a n a r r o w 

p r e g l a b e l l a r d e p r e s s i o n , c u r v e d o c u l a r r i d g e s , and wide f i x i g e n a e , As 

R a s e t t i (195*> P . 9 4 ; 1966 , p , * $ 1 6 ) p o i n t e d o u t , t h e r e a r e two d i s t i n c t 

f a u n a l a s s e m b l a g e s i n R e s s e r ' s " P t a r m i g a n i a f a u n a " a t Two K i l e Canyon, 

I d a h o (USHM l o c a l i t y 5 4 B ) , P a g e t i a m a i a d e n s i s and P a g e t i a r u g o s a a r e 

found e x c l u s i v e l y I n t h e u p p e r a s s e m b l a g e . 
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foss~Q~, but there a.ppears -Co be enough difference t o warrant specific 

recognition. The most di stinct i ve feature of this species is the 

p.rominsnt, well-developed pleura.l furroHs on the pygidium. R. foss ula 

has shalloH Illeural furrovIS , vrhereas t hose of R. l ira are much more 

prominent, being comparable to the pleural furroHs of R. r ess6r i ln 

strength. 

Ocourrence . --A bundant in coll ection UU-429. Rare in collection UU-

433. 

Holot~. --Nearly complete individual (1337), illus tra t ed on pla.te 

3, figures 16 and 19. 

PAGE'l'IA j'1ALADENSIS Resser 

Pl. 3. fl.gs. 10~12, 15 

PageJ.l:.§:. !l1aladensis. RESSER · (par t) 1939b, p. 2.5 , PI. 2, fiBS. 4· (:pa:rt, 

only impression of cranidium in lower center)~ 5 (part, only 

cranidium in upper right corner); }i'RITZ, 1968 , p . 190, Pl . 43 , 

figs. 14-16 (synonomy to date), 

The diagnosis by Rasetti (1966 , p, 508) is adequate and 1.-:; follo.1ed 

here. 

Discussion.--This species differs distinctly from other species of 

the genus Pagetia in the greater elevation of the pygidial axis. R.. 

maladens1l?. is also characterized by a narrow truncate glabella , a narrOll 

preglabel1ar depression, curved ocular ridges, and wide fixigenae. As 

Rasetti (1951, p. 94; 1966, p. ~510) pointed out, there are two distinct 

faunal assemblages in Resser's "Ptarmi gania fauna" at T'Y'I"O Hile Ca.nyon, 

Idaho (USNH locality 54B) . Pa.getia maladensis and. Pageti3: rugos3. are 

found exclus ively j.n the upper assemblage . 
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Occur rence . - -Common i n c o l l e c t i o n UU-411. 

PAGETIA RESSSRI K o b a y a s h i 

P I . 3 , f i g s . 17, 1 8 , 2 1 , 22 

P a g e t i a c l y t i a RESSER ( n o t W a l c o t t ) , 1939b , p . 2 5 , P I . 2 , f i g s . 6 - 8 . 

P a g e t i a r e s s e r i KOBAYASHI, 1943 , p . 4 0 ; KOBAYASHI, 1944 , p . 6 4 ; 

RASETfT, 1966 , p . 5 0 9 , P I . 6 0 , f i g s . 19»25 ; FRITZ, I 9 6 8 , p . 1 9 2 , 

P I . 3 8 , f i g s . 8 - 9 . 

P a g e t i a ( E o p a g e t l a ) r e s s e r i KOBAYASHI, 1944 , p . 3 7 . 

The s p e c i e s d e s c r i p t i o n by R a s e t t i ( 1 9 6 6 , p . 5 0 9 ) i s a d e q u a t e and 

i s f o l l o w e d h e r e . 

D i s c u s s i o n , — T h e c r a n i d i u m of t h i s s p e c i e s i s c h a r a c t e r i z e d by a 

l o n g g l a b e l l a , a n a r r o w p a l p e b r a l a r e a , d i s t i n c t p a l p e b r a l f u r r o w s , and 

p i t - l i k e b o r d e r m a r k i n g s . The p y g i d i u m I s c h a r a c t e r i s e d by s t r o n g 

p l e u r a l f u r r o w s . P . l i r a , n . s p . , a l s o h a s s t r o n g p l e u r a , ! f u r r o w s b u t 

h a s a n a r r o w e r a x i s , c o n s i s t i n g of f o u r r a t h e r t h a n f i v e a x i a l r i n g s 

and l a c k s g r a n u l e s on t h e d i s t a l p o r t i o n s of t h e r i b s . As R a s e t t i 

p o i n t e d o u t ( 1 9 5 1 , P . 9 4 ; 3-966, p . 5 1 0 ) , t h e r e a r e two d i s t i n c t 

a s s e m b l a g e s w i t h i n R e s s e r * s " P t a r m i g a n l a f a u n a " a t Two Mi l e Canyon, 

I d a h o , and P . r e s s e r i i s common i n t h e l o w e r a s s e m b l a g e (UU-408, UU-

4 0 9 ) , b u t i s r a r e i n t h e u p p e r a s s e m b l a g e ( UU-410, UU-411) . P . 

r u g o s a and P a g e t i a m a i a d e n s i s seem t o be c o n f i n e d t o t h e u p p e r a s s e m 

b l a g e (UU-411) , P a g e t i a r e s s e r i i s f ound a t a p p r o x i m a t e l y t h e same 

h o r i z o n a t Ant imony Canyon b u t P . r u g o s a and P . m a i a d e n s i s a r e a b s e n t . 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n .UU-408, common i n c o l l e c t i o n s 

UU-420 a„nd UU-421, and r a r e i n c o l l e c t i o n s UU-409, UU-410, and UU-411. 

Occurrence . --Common in collection UU-4-11. 

PAGETIA RESSERI Kobayashi 

Pl. 3, figs. 17, 18 , 21, 22 

Pag?ti~_ c~y.ti8:. BESSER (not ~.[alcott), 1939b, p . 25 , Pl . 2 , figs. 6-8 . 

Paget i a ~!:! KOBAYASHI , 1943, p . 4·0; KOBAYASHI, 1941+ : p. 6L~; 

RASE'l'fr, 1966, p. 509, Pl. 60 , figs. 19-25 ; FRITZ, 1968 , p. 192, 

Pl. 38 , figs. 8-9, 

Pagetia (Eopag~ti~) resseri KOBAYASHI , 1944, p. 37. 
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The species description by Rasetti (1966, p. 509) is a.dequate and 

is followed here. 

Discuss ion.--The cranidium of this species is characterized by a 

long glabella, a narrow palpebral area, distinct palpebral f urrows J and 

pit-like border markings. The pygidium i s characterized by strong 

pleural furrows. K. 1 ir8:. , n. sp., also ha.:3 strong pleu.r2.1 furroHs but 

has a narrOVler axis, consisting of four rather than five axial rings 

and lacks granules on the distal portions of the ribs. As Rasetti 

pointed out (1951 , p. 54; 1966, p. 510), there are bow di stinct 

assemblages within Resser's "ptarmi gania f a una" at Tvw Mile Canyon, 

Idaho, and K. resseri is common in the lower asse,mblage (Uu..J.j,08, UlJ-

409), but is r2xe in the upper assemblage ( UU-410, UU-411). f. 

rugos a and J'agetia maladensj.s seem to be confined to the upper a·s s e m

blage (UU-411 ) . yagetia resseri is found at approximately the same 

horizon at Antimony Canyon bu-t R. rugosa and K. maladensls are absent. 

Qccurrence • ---Abundant in collection ,UU-408, common in collections 

UU-420 a.nd UU-i-+-21, and rare in collections UU-409, UU...l.j.10, and UU...l~l1. 
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PAGETIA RUGOSA R a s e t t i 

P I . 3 , f i g s . 2 3 , 2 4 , 3 0 , 31 

P a g e t i a m a i a d e n s i s RESSER ( p a r t ) , 1939b , P. 2 5 , P I . 2 , f i g s . 4 ( p a r t , 

pyg id ium I n u p p e r r i g h t c o r n e r ) , 5 ( p a r t , c r a n i d i a a t u p p e r l e f t 

and u p p e r c e n t e r , pyg id ium a t l ower r i g h t ) . 

P a g e t i a r u g o s a RASETTI, 1966 , p . 5 0 9 , P I . 6 0 , f i g s . 1 - ? . 

P a g e t i a a r e n e s a FRITZ, i 9 6 0 , p . 1 8 9 , P I . 4 3 , f i g s . 1 0 , 1 1 . 

The d i a g n o s i s by R a s e t t i ( 1 9 6 6 , p . 5 0 9 ) i s a d e q u a t e and i s f o l l o w e d 

h e r e , 

D i s c u s s i o n . — T h i s s p e c i e s i s e a s i l y d i s t i n g u i s h e d by i t s c h a r a c 

t e r i s t i c o r n a m e n t a t i o n . D e n s e , s h a l l o w p u n c t a e , n o t w e l l s e p a r a / t e d , 

p r o d u c e t h e e f f e c t of a s l i g h t l y r o u g h s u r f a c e . The c r a n i d i u m i s 

d i s t i n c t i v e i n t h e p r e s e n c e of w e l l - d e v e l o p e d o c u l a r r i d g e s and f a i n t 

p a l p e b r a l f u r r o w s , 

O c c u r r e n c e . —-Abundant I n c o l l e c t i o n UU-411. 

O r d e r C0RYNEX0CHIDA K o b a y a s h i , 1935 

F a m i l y D0LICH0MET0PIDAS W a l c o t t , I 9 I 6 

Genus ATHABASKIA Raymond, 1928 

A t h a b a s k i a RAYMOND. 1 9 2 8 , p . Jll; PALMER, 1 9 5 4 , p . 66 (synonomy t o d a t e ) . 

D i s c u s s i o n . — T h e d i a g n o s i s by Pa lmer ( 1 9 5 4 , p . 66 ) i s f o l l o w e d h e r e . 

I a g r e e w i t h R a s e t t i ( 1 9 5 1 , p . 1 5 6 ) , Lochman ( 1 9 5 2 , p . 1 2 8 ) , and Palmer 

( 1 9 5 4 , p , 66 ) who have c o n s i d e r e d A t h a b a s k i a t o be d i s t i n c t f rom bo th 

B a t h y u r i s c u s and C l a v a s p i d e i l a . The r e l a t i o n s h i p o f t h e genus t o 

C l a v a s p i d e 1 1 a i s d i s c u s s e d and a n a l y s e d by Lochman ( 1 9 5 2 , p . 1 2 8 ) , 

ATHABASKIA BITHUS ( W a l c o t t ) 

P I . 4 , f i g s . 1 -4 , 6 -8 

PAGETIA RUGOSA Rasetti 

Pl. 3, figs . 23, 24, 30, 31 

Pa.getia gtaladensis RESSER (part) , 1939b, p. 25, PI. 2, figs. 4 (part, 

pygidiuIIl in upper right corner ), 5 (part, cranidia at upper lef t 

and upper c enter, pygidium at IOHer right ). 

§ geUa ~ugosa RASETTI, 1966, p. 509, Pl. 60, figs. 1-,7. 

Pagetia ~~a FRITZ , 1968 , p. 189 , PI. 43, figs . 10, 1.1 . 

h4 

The diagnosis by Rasetti (1966, p. 509) is adequate a nd is follm-red 

here . 

Discussion. --This species is easily distinguished by its c na.r8,c

terist.ic ornamentation. Dense, shallow punctae, not Hell separ('~t-ec_, 

produce the effec t of a slightly rough surface. The c ranidiwn is 

distinctive in the presence of well-developed ocular ridges ancl faint 

palpebral fill.'ro Ns . 

OccUl:E.~. -··A'blmd.('~nt in collection UU-411 . 

Order CORYNEXOCHI DA Kobayashi, 1935 

Family- DOLICHOi'<iETOPIDAE Walcott, 1916 

Genus ATHABASKIA Raymond, 1928 

Athabaskia RAYI"iOND , 1928, p. 311; PAlJI1ER, 1954, p. 66 (synonomy to (ta.te ). 

Discussion.--The diagnosis by Palmer (195J} , p. 66) is fo l l owed. h~re. 

I agree with Rasetti (1951, p. 156), Lochman (1952, p. 128), and Pal mer 

(19.54, p. 66) who have considered Athabaskia to be distinct f:rom both 

Ba.thyurlscus and Clavaspidella-. The relationship of the genus to 

Clavaspidella is discussed and analyzed by Lechman (1952, p. 128). 

ATHABASKIA BITHUS (Walcott) 

Pl. 4, figs. 1-4·, 6-8 
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S a t h y u r i s c u s ? b i t h u s WALCOTT, 1916b , p . 3 4 0 , P I . 4 ? , f i g . 4 o n l y . 

C l a v a s p i d o l l a b i t h u s ( W a l c o t t ) RESSER, 1935 , P . 2 0 ; I 9 3 9 , p . 1 3 , P I . 1 5 , 

f i g , i 2 , 

A t h a b a s k i a b i t h u s ( W a l c o t t ) LOCHMAN, 1952 , p . 1 2 8 ; FRITZ, 1 9 7 1 , P . 4 6 . 

C l a v a s p i d e l l a e x c a v a t a RESSER, 1939 , p . 4 3 - 4 4 , P I , 9 , f i g s . 1-6 . 

Bathyur.1 s o u s ( A t h a b a s k i a ) e x c a v a t a KOBAYASHI, 1942 , p . 1 5 7 - 1 5 8 . 

D i a g n o s i s * — C e p h a l o n s e m i c i r c u l a r i n o u t l i n e ; c r a n i d i u m l o n g e r t h a n 

w i d e . G l a b e l l a , a l m o s t r e a c h e s a n t e r i o r m a r g i n , s t r a i g h t - s i d e d b e h i n d S 2 , 

e x p a n d s i n f r o n t of S 2 . Four p a i r s of g l a b e l l a r f u r r o w s v i s i b l e : S i 

o b l i q u e b a c k w a r d s ; 32 t r a n s v e r s e ; S3 and S4 o b l i q u e f o r w a r d s , O c c i p i t a l 

f u r r o w d i s t i n c t , d e e p e s t a t s i d e s , o c c i p i t a l r i n g r o u n d e d , u n s p i n e d . 

Width of f i x i g e n a e r a n g e s from 0 , 3 5 t o 0 . 5 0 w i d t h of g l a b e l l a . P a l p e b r a l 

l o b e s l o n g , d i s t i n c t ; a n t e r i o r e n d s a l m o s t t o u c h d o r s a l f u r r o w . P o s t e 

r i o r l i m b s l o n g , s t r a p - l i k e , P r e o c u l a r f a c i a l s u t u r e s s t r o n g l y d i v e r g e n t , 

s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e s d i v e r g e n t , c o n v e x . 

T h o r a x h a s e i g h t s e g m e n t s . A x i s d i s t i n c t l y n a r r o w e r t h a n p l e u r a l 

f i e l d s , P l e u r a l l i m b s o f e a c h s egmen t s u b e q u a l l y d i v i d e d by b r o a d 

p l e u r a l f u r r o w s and e x t e n d d i s t a l l y i n t o s h o r t f a l c a t e s p i n e , 

JPygidium s u b e l l i p t i c a l . A x i s c o n v e x , s l i g h t l y t a p e r e d , and h a s 

r i n g s and l o n g t e r m i n a l p i e c e t l i a t e x t e n d s i n t o w e l l - d e v e l o p e d p o s t -

a x i a l r i d g e . P l e u r a l p l a t f o r m s s m a l l , c r o s s e d by f i v e p a i r s of e q u a l l y 

s p a c e d p l e u r a l and i n t e r p l e u r a l f u r r o w s ; f i f t h p a i r u s u a l l y i n d i s t i n c t , 

Bo th p l e u r a l and i n t e r p l e u r a l f u r r o w s w e l l d e v e l o p e d , e x t e n d o n t o 

b o r d e r where t h e y become d e e p e r ; a n t e r i o r p a i r s e x t e n d n e a r l y t o m a r g i n , 

p o s t e r i o r p a i r s end a b r u p t l y some d i s t a n c e f rom m a r g i n . B o r d e r f u r r o w 

o b s o l e t e ; b o r d e r w i d e , c o n c a v e , g i v i n g p y g i d i u m a c o n c a v e a p p e a r a n c e . 

B o r d e r smooth and a n t e r o l a t e r a l c o r n e r s o f t e n form g e n t l e b u l g e . 

~iJ2~:'iscus? bit nus \~AL(::(jTT, 1916b, p. 340, PI. ~'7, fig. 4 only. 

Clavc.spidolla bithu~ (loJalcott) RESSER , 193.5, p. 20; 1939, p. 13, Pl. 1.5, 

fig. 12. 

At~ba~~~ bithus (Walcott) I~Cffi1AN, 19.52, p. 128; FRITZ, 1971, p. 46 • 

.Q.le.va~2ide~l£:. excavata HESSER , 1939, p. 43-44, Pl. 9, flgs. 1-6. 

~thy~~~ (Athabaskia) excavate. KOBAY~SHI, 1)~2, p. 1.57-1.58. 

pJ-agnosis. --Cephalon semicircula:r in outline; cranidiwn longer than 

wide. Glabella almost reaches anterior margin, straight-sided behind S2, 

eXl:ands in front of S2. Four pairs of glabellar furrows visible: 81 

oblique back'Vlards; S2 transverse; S3 and S4 oblique forwards. Occil)ital 

furroH d.istinct, deepest c.t sides, occipltal ring round.ed, unspined.. 

Width of flxigenae ranges from 0.35 to 0 • .50 width of glabella. Palpebral 

lobes long , distinct; anterior ends a]~ost touch dorsal furrow. Poste

rior limbs long, strap-like. Preocular facial sutures strongly djverg(mt~ 

straight. PostocuL~ facial sutures divergent , convex. 

Thorax has eight segments. Axis distinctly narrower than pleural 

fields. PletU~al limbs of each segment subequallydivided by broa'i 

pleural furrol>ts and extend distally into short falcate spine. 

Pygidium subelliptical. Axis convex, slightly tapered, and has 

rings and long terminal piece that extends into well-developed post

axial rid.ge. Pleural platforms small, crossed by five pairs of equally 

spaced pleural and interpleural furrows; fifth pair usually indistinct. 

Both pleural and interpleura~ furrm·,'S well developed, extend onto 

border where they become deeper; anterior pairs extend nearly to margin, 

posterior pairs end abruptly some distance from margin. Border furrow 

obsolete; border wide, concave, giving pygidium a concave appearance. 

Border smooth and anterolateral corners often form gentle bulge. 
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P o s t e r i o r b o r d e r s t r a i g h t o r w i t h s l i g h t i n d e n t a t i o n . 

S u r f a c e smooth e x c e p t b o r d e r of pyg id ium wnich i s c o v e r e d w i t h 

f i n e t e r r a c e l i n e s . 

D i s c u s s i o n . — W a l c o t t ( I 9 l 6 b , p . 3 4 0 ) b a s e d t h i s s p e c i e s on two 

d i s t o r t e d p y g i d i a t h a t i n my o p i n i o n r e p r e s e n t two d i s t i n c t s p e c i e s . 

R e s s e r ( 1 9 3 9 a , p . 13) r e f i g u r e d one of W a l c o t t ' s s p e c i m e n s , b u t a s s i g n e d 

i t t o C l a v a s p i d e 1 1 a . Because Wa?LCott d i d n o t d e s i g n a t e a h o l o t y p e , I 

h e r e d e s i g n a t e t h e pyg id ium (USNM 62635) t h a t W a l c o t t f i g u r e d ( P I . 4 ? , 

f i g , 4 . n o t 4 a ) a s t h e l e c t o t y - p e f o r t h e s p e c i e s . T h i s pyg id ium was 

a l s o i l l u s t r a t e d by R e s s e r , 1939a , P I . 5 , £ i & . 1 2 , R e s s e r t h e n d i s 

c u s s e d p y g i d i a b e l o n g i n g t o A, b i t h u s p r e s e r v e d i n l i m e s t o n e and p r o 

posed a new name, C, e x c a v a t a t o i n c l u d e t h e s e s p e c i m e n s . 

O c c u r r e n c e . — T h i s i s one of t h e most common s p e c i e s i n t h e Spence 

S h a l e , Abundant i n c o l l e c t i o n s UU-432, U 0 - 4 3 3 , UU-434, U0-437 , UU-440, 

UU-442, UU-447, UU-449, UU-451, UU-452. UlM+53, UU-454, UU-462, and UU-

4 6 5 , Common i n c o l l e c t i o n s UU-435, UU-439, UU«44l, UU-448, and UU-464, 

Rare i n c o l l e c t i o n s UU-430, UU-436, UU-443, and BU-456. 

ATHABASKIA WAS ATC HENS IS ( R e s s e r ) 

P I . 4 , f i g s , 16 , 17 

C l a v a s p i d e l l a w a s a t c h e n s i s RESSER, 1939b . p . 4 3 , P I , 8 , f i g s . 1 5 - 2 0 . 

B a t h y u r i s c u s ( A t h a b a s k i a ) w a s a t c h e n s i s KOBAYASHI, 1942 , p . I 5 7 - I 5 8 . 

The s p e c i e s c o n c e p t g i v e n by R e s s e r ( 1 9 3 9 ^ , p . 4 3 ) i s g e n e r a l l y 

a d e q u a t e . I t need be m o d i f i e d o n l y s l i g h t l y t o i n c l u d e s p e c i m e n s t h a t 

l a c k f i n e g r a n u l e s . 

D i s c u s s i o n . — T h i s s p e c j . e s d i f f e r s f rom A. b i t h u s i n h a v i n g much 

weaker p l e u r a l and i n t e r p l e u r a l f u r r o w s , and i n h a v i n g a f l a t r a t h e r 

post.orior border straight or with sltght :i.ndentation. 

Surface smooth except border of pygldium which is covered with 

fine terrace lines. 

Discussion.--\{alcott (1916b, p. 340) oo.sed t.his species on tHO 

distorted pygidia that in my opinion represent two distinct species. 

Resser (1939a, p. 13) refigured one of Walcott's specimens. 'but assigned 

it to Clavaspidella. Because Walcott did not designate a holoty:pe, I 

here destgnat.e the pygidium (USNH 62635) that ~[a.lcott figured. (Pl. ~' 7, 

fig. 4, not ha) as the lectotype fer t he species. This pygidhtn 1 .. 8.S 

also illustrated by Resser, t939a, Pl . 5, fig. 12. Resser t hen d.i s·-

cussed pygidia belonging to fl. bithus preseTved in limestOY1E: and 111:'0-

posed a new name, 9... excavata to include these specimens. 

Occurrence. --This is one of the mos t commo,~ species in t he Spence 

Shale. Abundant in collecti.ons UU-432 , UU-433 t UU-.!.4-34, DU··!.1-3'1, UU-i+40 , 

UU-442, UU-447 f UU-4l.J.9, UU-451 , UU..J+.521 UU-'+53; UU-L~54, UU-'.j.62 , and. UU-

465. Common in collections uu-435 , UU-439 , UU--441 , UU-4ll·8, a.'1d UU-46I.J.. 

Rare in collections UU-'+30, UU-436, UU-443, UU...J+41~ J and UU-456. 

ATHABASKIA 1,{ASATCHENSIS (Resser) 

Pl. 4, figs. 16, 17 

Clavaspidella wasatch~nsis BESSER, 1939'~, p. 43, Pl. 8, figs. :1.5-20. 

Bathyuriscus (Athaffiskia) Hasatcher~3is. KOBAYAE,hI, 1942, p. 157-158. 

The species concept glven by Resser (1939b , 1'. 43) is generally 

adequate. It need be modified only slightly to include specimens that 

laCk fine gr 1 anu es, 

Dlscussion.--This specles differs from ~, ~ithus in having much 

weaker pleural and interpleural Iurrorrs, and in ha.ving a flat rather 

http://specj.es
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t h a n c o n c a v e border . . 

O c c u r r e n c e . — T h i s s p e c i e s i s a b u n d a n t i n c o l l e c t i o n s UU-443 and 

UU-444. I t i s r a r e i n c o l l e c t i o n s UU-441 , UU-44-2, UU-445, UU-447, UU-

4 4 9 , UU-451, UU-453, and UU-462, 

ATHABASKIA s p . u n d e t , 1 

P I . 4 f f i g . 5 

D i a g n o s i s , — C e p h a l o n s e m i c i r c u l a r . G l a b e l l a e x t e n d s n e a r l y t o 

a n t e r i o r m a r g i n ; p a r a l l e l - s i d e d p o s t e r i o r t o S 2 , e x p a n d s a n t e r i o r t o 

S 2 . T h r e e p a i r s of g l a . b e l i a r f u r r o w s v i s i b l e : S I o b l i q u e 'backwards ; 

S2 t r a n s v e r s e ; S3 o b l i q u e f o r w a r d s . A x i a l f u r r o w d i s t i n c t ; h a s s h a l l o w 

f o s s u l a e o p p o s i t e 3 3 . O c c i p i t a l f u r r o w d i s t i n c t , d e e p e n s l a t e r a l l y . 

O c c i p i t a l r i n g f l a t , a b o u t 0 . 1 5 l e n g t h of g l a b e l l a . B o r d e r n a r r o w , 

s l i g h t l y u p t u r n e d . F i x i g e n a e a b o u t 0 . 5 0 w i d t h of g l a b e l l a a t e y e l i n e . 

P a l p e b r a l l o b e s l o n g , d i s t i n c t ; a n t e r i o r e n d s n e a r l y t o u c h i n g a x i a l 

f u r r o w . P o s t e r i o r l i m b n a r r o w ( t r « ) w i d e r t h a n g l a b e l l a , a t o c c i p i t a l 

r i n g , I r e o c u l a r f a c i a l s u t u r e d i v e r g e n t , s t r a i g h t . P o s t o c u l a r f a c i a l 

s u t u r e d i v e r g e n t , s i n u o u s . 

T h o r a x h a s e i g h t s e g m e n t s . A x i a l l o b e s l i g h t l y n a r r o w e r t h a n 

p l e u r a l l o b e s . P l e u r a e d i v i d e d s u b e q u a l l y by b r o a d p l e u r a l f u r r o w s and 

a r e f a l c a t e . 

JEygidium i n c o m p l e t e . A x i s s l i g h t l y n a r r o w e r t h a n p l e u r a l r e g i o n s . 

A x i s p r o m i n e n t , e l e v a t e d , number o f r i n g s unknown, b u t p r o b a b l y f o u r o r 

f i v e . F i r s t a x i a l r i n g b e a r s d i s t i n c t n o d e ; s e c o n d r i n g d o e s n o t . 

P l e u r a l f i e l d s d o w n s l o p i n g , b o r d e r s l i g h t l y c o n c a v e . Number o f p l e u r a l 

and i n t e r p l e u r a l f u r r o w s unknown, P l e u r a l f u r r o w s w i d e r t h a n i n t e r p l e u 

r a l f u r r o w s , e x t e n d s o n t o b o r d e r ; b o t h a b o u t e q u a l l y i m p r e s s e d . B o r d e r 

47 

ths.n concave bcirder . 

Qccurrenc~. - -This s pecies is abundant in collections UU-443 a.nd 

uu-4Jt4. It is rare in collections UU-441, UU-442, UU-445 , UU...Jt47, UU-

4l}9, UU-451, liU-453, a,nd UU-462. 

A'I'HABASKIA sp. undet. 1 

Pl. 4, fig. 5 

Diagnosis_, --Cephalol1 semicircular. Glabella extends nearly to 

8.il terior margint parallel-sided posteri.or to S2, expands a nteri.or to 

S2. 'fhree pairs of glc1.oollar furrows visible: Sl oblique la ck\rlard.s; 

S2 transverse ; S3 oblique forHards. Axial furrow distinct.; ha.s shal10H 

fossulae oppos ite 83. Occipital furrow dist.lnct, deepens l aterally. 

Occlpital ring flat, about 0.15 length of glabella. Border narrow, 

slightly upturned. Fixigenae about 0.50 width of glabell a at eye l:tne. 

Palpebral lobes long, distinct; anterior ends nearly touching axial 

furrow. Posterior limb narrow Ctr.) wider than glabella at occipital 

ring. Preocular facial suture divergent, straight. Postocular facial 

suture d.ivergent, sinuous. 

Thorax has eight segments. Axial lobe slightly na....rrower than 

pleural lobes. Pleurae divided subequally by broad pleur-al furrows and. 

are falcate. 

Pygidium lnco!Tlplete. Axis slightly narrower than pleural regions. 

Axis promlnent, elevated, munbeJ;' of rings unknown, but probably fom" or 

five. First axial ring bears distinct node; second ring does not. 

Pleural fields downsloping6 border slightly concave. Number of pleural 

and interpleural fucroHs u..'1known. Pleural furrows Nider than interpleu

ral furrows, extends onto border; 'both about equally i mpressed. Border 

http://gla.be


q u i t e n a r r o w . 

S u r f a c e s m o o t h . 

D i s c u s s i o n . — T h i s s p e c i e s i s r e p r e s e n t e d by one n e a r l y c o m p l e t e 

i n d i v i d u a l which l a c k s most o f i t s p y g i d i u m . The c r a n i d i a o f B a t h y u r i » - -

c u s and A t h a b a s k i a a r e q u i t e s i m i l a r , t h e pyg id ium b e i n g t h e mos t 

d i s t i n c t i v e d i s t i n g u i s h i n g f e a t u r e . The s p e c i m e n a t hand i s c r u s h e d i n 

s h a l e a n d r e t a i n s o n l y a s m a l l p a r t of t h e p y g i d i u m , b u t i s r e f e r r e d t o 

A t h a b a s k i a . r a t h e r t h a n B a t h y u r i s c u s b e c a u s e i t h a s e i g h t i n s t e a d o f n i n e 

t h o r a c i c s e g m e n t s . T h i s s p e c i e s c l e a r l y d i f f e r s f rom A, b i t h u s i n 

h a v i n g much weake r p l e u r a l and i n t e r p l e u r a l f u r r o w s . I t d i f f e r s f rom 

A. w a s a t e h e n s i s i n h a v i n g a much w i d e r l a t e r a l b o r d e r on t h e l i h r i g e n a e , 

a w i d e r ( e x s a g . ) p o s t e r i o r a r e a of t h e f i x i g e n a e , and a much n a r r o w e r 

p y g i d i a l b o r d e r . 

O c c u r r e n c e . — R a r e i n c o l l e c t i o n UU-459. 

ATHABASKIA s p , u n d e t . 2 

P I . 4 , f i g s . 9 , 10 

D i a g n o s i s . — P y g i d i u m s e m i e l l i p t i c a l , n e a r l y t w i c e a s wide a s l o n g . 

A x i s r e l a t i v e l y s h o r t , p r o m i n e n t , convex? h a s t h r e e r i n g s , t e r m i n a l 

p i e c e a n d a s h o r t p o s t a x i a l r i d g e t h a t r e a c h e s i n n e r edge of b o r d e r . 

P l e u r a l r e g i o n s c r o s s e d by f o u r p l e u r a l and f o u r i n t e r p l e u r a l f u r r o w s of 

a b o u t e q u a l s t r e n g t h . I n n e r p l e u r a l a r e a c o n v e x , o u t e r p l e u r a l a r e a 

and b o r d e r c o n c a v e . P l e u r a l and i n t e r p l e u r a l f u r r o w s e x t e n d o n t o b o r d e r . 

S u r f a c e of p y g i d i u m i s s m o o t h . 

D i s c u s s i o n . — T h i s s p e c i e s of A t h a b a s k i a i s r e p r e s e n t e d by one s m a l l 

p y g i d i u m . I t mos t c l o s e l y r e s e m b l e s A, b i t h u s b u t s p e c i m e n s of A. 

b i t h u s , which a r e s i m i l a r i n s i z e , d i f f e r i n h a v i n g f i v e r a t h e r t h a n 
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quite narrow • . 

Surface smooth. 

Dls~ussion.--'l'his species is represented by one nearly complete 

individual which lacks most of its pygidium. The cranidia of ~thy~tr~e.

cus and Atr~baskia are quite similar, the pygidium being the most 

. distinctive distinguishing feature. The specimen at hand is cru.shed in 

shale and retains only a small part of the pygidium, but is referred to 

Athaba.skia rather th.~n Bathyuriscus because it has eight inst.ead. of nine 

thoracic segments. This species clearly differs from /l. b:ttl}~~ in 

having much rreaker pleural and interpleural furrows. It differs from 

A. l-Tasatchensis in having a much wider lateral border on t11e lilrrigenae, 

a wider (exsag.) posterior area of the fixigenae, and a much narrOH0r 

pygidial border. 

Occurrence. --Rare in collection UU-4-.59. 

ATHABASKIA sp. lmdet. 2 

Pl. 4, figs. 9, 10 

Diagnosis.--Pygidium semielliptical, nearly twice as wide as long. 

Axis relatively short, prominent, convex; has three rlngs~ terminal 

piece and a short postaxial ridge that reaches inner edge of border. 

Pleural regions crossed by four pleural and four interpleural fur:cows of 

about equal strength. Inner pleural area convex, outer pleural area 

and border concave. Pleural and interpleu:::-al furrows extend onto bord.er. 

Sm.'face of pygidium is smooth. 

Discussion.--This species of Athabaskia is represented by one small 

pygidium. It most closely resembles A. bithus but specimens of !. 

bithus, which are similar In size, differ in having five rather than 
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f o u r p a i r s of p l e u r a l and I n t e r p l e u r a l f u r r o w s . A. "bi thus a l s o l ias 

d i s t i n c t l y s t r o n g e r p l e u r a l and i n t e r p l e u r a l f u r r o w s , a much more 

c o n v e x p l e u r a l f i e l d , a b e t t e r d e f i n e d and more c o n c a v e b o r d e r and a 

more c i r c u l a r o u t l i n e . 

Occur rence . -—One pyg id ium i n c o l l e c t i o n UU-408. 

B a t h y u r i s c u s MEEK, 1 8 7 3 , p . 4-84? PALMER, 1 9 6 8 , p . 4 4 (synonomy t o d a t e ) . 

D i s c u s s i o n . — T h e d i a g n o s i s of B a t h y u r i s c u s by R o b i s o n ( 1 9 6 4 a , p . 

5 3 4 ) i s g e n e r a l l y a d e q u a t e and n e e d be m o d i f i e d o n l y s l i g h t l y t o r e a d , 

"one p a i r of f o s s u l a e p r e s e n t i n a x i a l f u r r o w " , r a t h e r t h a n " two p a i r s 

o f f o s s u l a e p r e s e n t i n a x i a l f u r r o w " , R o b i s o n a l s o h a s r e v i e w e d t h e 

c o n t e n t and c o n c e p t of t h e g e n u s . 

B a t h y u r i s c u s b r i g h a m e n s i s RESSER, 1939a , p . 1 1 , P I . 5 , f i g s . 3 , 4 , 

D i a g n o s i s . — C r a n i d i u m m o d e r a t e l y c o n v e x , s u b q u a d r a t e . G l a b e l l a , 

p r o m i n e n t f e l o n g a t e , expands a n t e r i o r l y . Four p a i r s of g l a b e l l a r 

f u r r o w s e v i d e n t . S I w e l l d e v e l o p e d , o b l i q u e backward ; S2 o b l i q u e 

b a c k w a r d s ; S3 t r a n s v e r s e ; S4 o b l i q u e f o r w a r d s . O c c i p i t a l f u r r o w 

r e l a t i v e l y w i d e , s h a l l o w . O c c i p i t a l r i n g b e a r s s m a l l med ian n o d e . 

A n t e r i o r b o r d e r p o o r l y d e f i n e d . A n t e r i o r a r e a s of f i x i g e n a e g r e a t e r 

t h a n 0 . 5 0 w i d t h of p a l p e b r a l a r e a , F o s s u l a e p r e s e n t a t i n t e r s e c t i o n 

o f eye r i d g e and a x i a l f u r r o w . F i x i g e n a e n a r r o w , s l i g h t l y c o n v e x and 

n e a r l y f l a t . P a l p e b r a l l o b e s p r o m i n e n t , s l i g h t l y more t h a n 0 . 3 0 g l a b e l l a r 

l e n g t h ; a n t e r i o r ends a l m o s t t o u c h g l a b e l l a , Eye r i d g e s s h o r t , f a i n t . 

P r e o c u l a r f a c i a l s u t u r e d i v e r g e n t , s t r a i g h t . P o s t e r i o r l i m b s m o d e r a t e l y 

Genus BATHYURISCUS Meek, 1873 

BATHYURISCUS BRIGHAMENSIS R e s s e r 

P I . 4 , f i g s , 11 -15 
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four pairs of pleural and interpleural flU'roNs. !l. bi tb~ also has 

distinctly stronger pleural and interpleural furrm-l's, a much more 

convex pleural field, a better defined and more concave border and a 

more ciTcular outline. 

Occurrence . .. -One pygidium in collection uu-408. ---- -

Genus BATHYURISCUS 1'1eek , 1873 

Bathyu:risc~ MEEK, :1.873, p. 484; PALHER, 1968, p. 44 (synonomyto de.te). 

Discussion.--The diagnosis of Bathyuriscus by Robison (19&+a, p. 

534) is generally adequate and need be modified only slightly to read, 

"one pair of fossulae present in axial furror;" , rather trw.n "two pairs 

of fossulae present in axial fur.coVI". Ro bison also has reviewed the 

content and concept of the genus. 

BATHYURISCUS BRIGHAHENSIS Ressel' 

Pl. 4, figs. 11-15 

Bathyuriscus brighamel1sis HESSER, 1939a, p. 11, Pl. 5, figs. 3, 4. 

Diagnos~. --Cranidiu;n moderately convex, subquadrate. Glabella 

prominent, elongate, expands anteriorly. Four pairs of glabe1lar 

furrorTs evident: 81 well developed, oblique backVIard; 82 oblique 

oo.ckwards; S3 transverse; 54 oblique forwards. Occipital furrow 

relatively nid~, shal101\' • Occipital ring bears s :mall median node. 

Anterior border poorly defined. Anterior areas of flxigena~ greater 

than 0.50 width of palpebral area. Fossulae present at intersection 

of eye ridge and a~ial furrow. Fixigenae llaXTOW, slightly convex and 

nearly flat. Palpebral lobes prominent, slightly more than 0.30 glabellar 

length; anterior ends aL~ost touch glabella. Eye ridges short, faint. 

Preocu.lar facial suture divergent, straight. Posterior limbs moderately 
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l o n g ( t r , } . P o s t o c u l a r f a c i a l s u t u r e r a p i d l y d i v e r g e n t , s i n u o u s . 

T h o r a x h a s n i n e s e g m e n t s . P l e u r a l f i e l d s s l i g h t l y w i d e r t h a n a x i s . 

Each p l e u r a h a s s h a l l o w p l e u r a l f u r r o w and i s f a l c a t e . 

Pyg id ium s e m i e l l i p t i c a l , Ax i s h a s f o u r t o f i v e r i n g s , a t e r m i n a l 

p i e c e , and a p o s t a x i a l r i d g e t h a t r e a c h e s i n n e r edge o f b o r d e r . P l e u r a l 

f i e l d s l i g h t l y c o n v e x , c r o s s e d by f o u r o r f i v e p a i r s of p l e u r a l and 

t h r e e o r f o u r p a i r s of i n t e r p l e u r a l f u r r o w s t h a t e x t e n d o n t o b o r d e r ; 

l a s t p a i r of f u r r o w s f a i n t . B o r d e r n a r r o w ; f i r s t s e g m e n t o f t h e p y g i 

dium may have s m a l l s p i n e o r b o r d e r s w e l l i n g , o r s p i n e s may be a b s e n t . 

P o s t e r i o r b o r d e r h a s weak median n o t c h . 

D i s c u s s i o n . . — T h e h o i o t y p e of t h i s s p e c i e s ( P I , 4 , f i g , 15) i s a n 

u n u s u a l l y l a r g e i n d i v i d u a l and p o s s e s s e s a p a i r of s m a l l a n t e r o l a t e r a l 

s p i n e s , Based on many i n d i v i d u a l s i n my c o l l e c t i o n s , t h e p r e s e n c e o f 

a n t e r o l a t e r a l s p i n e s a p p e a r s t o be a v a r i a b l e c h a r a c t e r . Some p y g i d i a 

l a c k s p i n e s , some p o s s e s s s m a l l s w e l l i n g s o r i n c i p i e n t s p i n e s and some 

p o s s e s s d i s t i n c t , b u t s m a l l s p i n e s . A l l i n d i v i d u a l s a g r e e w e l l i n o t h e r 

c h a r a c t e r s w i t h t h e h o l o t y p e and a r e h e r e c o n s i d e r e d c o n s p e c i f i c . 

The h o l o t y p e i s a p a t h o l o g i c a l s p e c i m e n . The a n t e r i o r two p l e u r a l 

s e g m e n t s on t h e r i g h t s i d e a r e c o a l e s c e d and have a s i n g l e e x t r a o r d i n a r 

i l y l o n g s p i n e on t h e a n t e r i o r most t h o r a c i c s e g m e n t . The p o s t e r i o r 

p a r t of t h e b o r d e r on t h e l e f t s i d e of t h e pyg id ium i s de fo rmed and h a s 

a s m a l l n o t c h and s p i n e . 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n s UU-427 and UU-426; r a r e i n 

c o l l e c t i o n s UU-429 and UU-430. 

BATHYURISCUS WASATCHENSIS ( R e s s e r ) 

P I . 5 , f i g s , 1 , 2 , 5 , 6 , 9 
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long (tT.). PostoculEr fa.cial suture rapidly divergent, sinuous. 

Thorax has nine se~ments. Pleural fields slightly wider than axis. 

Each ::?leux'a has shall.ow pleural furrow and is falcate. 

Pygidium ~,emi€:lliptlcal. Ax.i.s has four to five rings, a terrtdnal 

piece, .and a postaxial ridge that reaches inner edge of border. Pleural 

field slightly convex, crossed by four or five pairs of pleural and 

three or fouT pa.irs of lnterpleural furrOVIS that extend onto border; 

last. paJ..r of f'urr.0r:s fa,int. Border r..arrow; first segment of the pygi

dium may have small spine or border s1-Telling, or spines may be absent. 

Posterlor bordm: ha,s weak median notch. 

Discussion . --The holotype of this species (PI. 4, fig. 15) is an 

unusually lP...rge j.ndividual and possesses a pair of small anterolateral 

spines, Based on many individuals in my collections, the presence of 

anterolateral spines appears to be a variable character . Some pygidia 

lack spines, some possess small swellings or inCipient spines a nd some 

possess distinct, but small spines . All individuals agree well in other 

characters \1ith the holotype and are here considered cons pe.c ific • 

The holotype is a pathological specimen. The anterior trTO pleural 

segments on the right side are coalesced and have a single extraordinar

ily long s:pine on the anterIor most thoracic segment. The posterior 

put of the border on the left side of the pygidium is deformed and has 

a small notch and spine. 

OCCtrrTence.--Abundant in collections UU-427 and UU-426; rare in 

collections UU-l+29 and UU-430. 

BATHYURISCUS WASATCHENSIS CResser) 

Pl. 5, figs. 1, 2, 5, 6~ 9 
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P o l i e l l a w a s a t c h e n s i s RESSER, 1939^ , p . 3 0 , P I . 1 3 , f i g . 2 6 , 

Bathrviu£i^ i i s ( A t h a b a s k i a ) w a s a t c h e n s i s ( R e s s e r ) KOBAYASHI, 1942 , p . 1 5 7 -

158 , 

A t h a b a s k i a w a s a t c h e n s i s ROBISON, 1964 , p . 5 3 5 . 

D i a g n o s i s . — C e p h a l o n s e m i c i r c u l a r . G l a b e l l a e l o n g a t e , e x t e n d s t o 

a n t e r i o r b o r d e r and expands s l i g h t l y a n t e r i o r l y . A x i a l f u r r o w m o d e r a t e l y 

d e e p . Four p a i r s of l a t e r a l g l a b e l l a r f u r r o w s a r e p r e s e n t : S I f a i r l y 

s t r o n g , o b l i q u e b a c k w a r d s ; S2 o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e ; S4 

o b l i q u e f o r w a r d s . O c c i p i t a l f u r r o w b r o a d , s h a l l o w . O c c i p i t a l r i n g 

a p p a r e n t l y b e a r s s m a l l m e d i a l n o d e . A n t e r i o r b o r d e r n a r r o w , s l i g h t l y 

u p t u r n e d . F i x i g e n a e r e l a t i v e l y n a r r o w . P a l p e b r a l l o b e s p r o m i n e n t , 

a p p r o x i m a t e l y 0 , 3 5 g l a b e l l a r l e n g t h . Eye r i d g e s f a i n t . Wid th of 

a n t e r i o r a r e a s o f f i x i g e n a e s l i g h t l y l e s s t h a n 0 , 5 0 t h a t o f p a l p e b r a l 

a r e a s . P o s t e r i o r l i m b s s t r a p - l i k e . P r e o c u l a r f a c i a l s u t u r e s d i v e r g e n t , 

s t r a i g h t , P o s t o c u l a r s u t u r e s d i v e r g e n t , s i n u o u s . L i b r i g e n a e a r e 

a t t a c h e d on s e v e r a l i n d i v i d u a l s ; a r e of m o d e r a t e w i d t h w i t h n e a r l y f l a t 

g e n a l f i e l d s ; b o r d e r n a r r o w , G e n a l s p i n e e x t e n d s p o s t e r i o r l y t o f o u r t h 

o r f i f t h t h o r a c i c s e g m e n t . 

T h o r a x h a s n i n e s e g m e n t s . A x i s c o n v e x ; e l e v a t e d a b o v e , and s l i g h t l y 

narrower" t h a n p l e u r a l f i e l d s . Each p l e u r a h a s wide f u r r o w and i s f a l 

c a t e , 

Pyg id ium s e m i e l l i p t i c a l , s l i g h t l y c o n v e x , Ax i s m o d e r a t e l y c o n v e x , 

t a p e r s p o s t e r i o r l y , h a s t h r e e t o f o u r r i n g s , t e r m i n a l p i e c e , and p o s t -

a x i a l r i d g e t h a t ex-tends t o i n n e r edge of b o r d e r . L a s t a x i a l r i n g f u r r o w 

f a i n t . P l e u r a , ! f i e l d s s l i g h t l y c o n v e x , c r o s s e d by f i v e p l e u r a l f u r r o w s 

and f o u r l e s s d i s t i n c t i n t e r p l e u r a l f u r r o w s , P l e u r a l f u r r o w s end i n 

s l i g h t d e p r e s s i o n s on b o r d e r . B o r d e r n a r r o w , s l i g h t l y u p t u r n e d . 
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poliella wasa tchens ls HESSER , 1939b l p. 30, Pl. 13, fig . 26. ----- --,-_ ..... _--
B&thyur~.scus (bthabaskia) wasatchensls (Resser) KOBAYASHI, 1~2, p. 157-

Athabas kia wasatchensis ROBISON , 1964, p. 535. _ - .r-.-- -- ___ .. 

Di.agnos i s .--Cephalon semicircular. Glabella elongate, extends to 

anterior bord6r and expands slightly anteriorly . Axial furrow moderately 

deep. F'our pairs of 1ateral glabellar furr mlS "'.Ie present: Sl fairly 

strong, oblique backvTardsj S2 oblique back .. Ta.rds ; S3 transverse; S4 

obUque fonlards . OcCipital furrow broad, shallow. Occipital ring 

apparently bears s mall medial node. Anterior border narrow, slightly 

upturned. Fixigenae relatively narrow. Palpebra.l lobes prominent, 

approximately 0 . 35 glabella:r length. Eye ridges faint. \tlidth of 

anterior areas of f ixigenae slightly l ess than 0.50 that of palpebral 

areas. Poster ior limbs strap-li ke. Preocular facial sutures divergent, 

straight. Postocular sutures divergent, sinuous. Librigenae are 

attached on several individuals; are of moderate width with nearly flat 

genal fields; border narrow. Genal spine extends posteriorly to fourth 

or fifth thorac ic segment. 

'I'horax has nine segments. Axis convex; elevated above, and slightly 

naJ..'Tower tha.n pleural fie l ds. Each pleura has wide furrow and is fal-

cate. 

Pygidium semielliptical, slightly convex . Axis moderately convex, 

tapers posteriorly, has three to four rings, terminal piece, and post-

axial rldge that extends to inner edge of border. last axial ring furrow 

faint. Pleura l fields slightly convex, crossed by five pleural furrows 

and fou~ less distinct inter-pleural furrOlo1S. Pleural furrows end in 

slight dt~pressions on borde~·. Border narrow, slightly uptUrned. 
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A n t e r i o r s egmen t of pyg id ium e x t e n d s i n t o w e l l - d e v e l o p e d , r e c u r v e d s p i n e . 

P o s t e r i o r b o r d e r h a s weak median n o t c h . 

D i s c u s s i o n . — I a g r e e w i t h K o b a y a s h i ( 1 9 4 2 , p . 1 5 7 - 1 5 8 ) i n h i s 

a s s i g n m e n t of t h i s s p e c i e s t o B a t h y u r i s c u s . R o b i s o n ( 1 9 6 4 , p . 5 3 5 ) , i n 

h i s d i s c u s s i o n of t h e genus B a t h y u r i s c u s . c o n s i d e r e d B a t h y u r i s c u s 

w a s a t c h e n s i s t o have f e a t u r e s more t y p i c a l o f A t h a b a s k i a t h a n B a t h y u r 

i s c u s b e c a u s e he i n t e r p r e t e d t h e h o l o t y p e t o have o n l y e i g h t t h o r a c i c 

s e g m e n t s and a s l i g h t l y c o n c a v e b o r d e r . The h o l o t y p e of B a t h y u r i s c u s 

w a s a t c h e n s i s ( R e s s e r ) d o e s a p p e a r t o have e i g h t t h o r a c i c s e g m e n t s , b u t 

a l l o t h e r c o m p l e t e I n d i v i d u a l s f rom t h e t y p e l o c a l i t y p o s s e s s n i n e 

t h o r a c i c s e g m e n t s . S e v e r a l i n d i v i d u a l s would have a p p e a r e d t o have 

e i g h t t h o r a c i c s e g m e n t s i f t h e c r a n i d i u m had n o t w e a t h e r e d away r e v e a l 

i n g t h a t t h e a n t e r i o r t h o r a c i c s egmen t had been c o v e r e d by t h e c r a n i d i u m 

d u r i n g p r e s e r v a t i o n , I b e l i e v e t h i s i s what happened t o t h e h o l o t y p e , 

and R e s s e r was c o r r e c t i n i n d i c a t i n g t h a t i t had n i n e t h o r a c i c s e g m e n t s . 

T h i s s p e c i e s most c l o s e l y r e s e m b l e s B, b r i g h a m e n s i s b u t d i f f e r s 

f rom t h a t s p e c i e s i n h a v i n g a p a i r of w e l l - d e v e l o p e d a n t e r o l a t e r a l 

s p i n e s on t h e p y g i d i u m , I n B. b r i g h a m e n s i s t h e s p i n e s a r e s m a l l o r 

a b s e n t . 

O c c u r r e n c e . — R a r e i n UU-411 and common i n UU-425, 

Genus GLOSSOPLEURA P o u l s e n , 1927 

G l o s s o p l e u r a C. POULSEN, 1927 , p . 2 6 8 ; KOBAYASHI, 1 9 3 5 , P . 1 3 2 ; 1942 , 

p , 1 5 9 ; SHIMER and SHROCK, 1944 , p . 6.11 j PALMER, 1954 , p . 6 7 ; V. 

PCUISEN, 1959 , P . 2 2 4 . 

S o n o r a s p i s STOYANOV, 1952 , p . 5 0 . 

Type s p e c i e s , — D o l l c h o m e t o p u s b o c c a r WALCOTT, 1-916, p . 3 6 3 , P I . 5 2 , 
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Anterior segment of pyC;idlwll extends into well-developed, recurved spine. 

Posterior border has l'feak median notch. 

Discllss:i.on.--I agree l-lith Kobayashi (1942, p. 157-158) in his 
\ 

assignment of this sPe.cies to Bathyuriscus. Robison (1964, p. 535), in 

his discussion of the genus Bathyuriscus, considered Bathyurlscus 

l'fasatchensis to have features more typical of Athabaskia. than Bathyur-

wcus bec8.u.se he interpreted the holotype to have only eight thOJ.:'acic 

segments and a slightly concave border. The holotype of Bathy~scus 

wasatchensis (Resser) does appear to have eight thoracic segments, but 

all other complete individuals from the type locality possess nine 

thoracic segments. Soveral individuals would have appeared to have 

eight thoracic segments if the cranidium had not Heathered a,way re'leal-

iug that the anterior thoracic segment bad been covered by the cranidium 

d.uring preservation. I . believe this is what happened to the holotype, 

and Resser was correct in indicating that it had nine thoraclc segments. 

This species most closely resembles ~. brighamensls but differs 

from that species in having a pair of well-developed anterolateral 

spines on the pygig.ium. In~. brighamensis the spines are small or 

absent. 

Occ~nce.--Rare in UU~l1. and common in UU-425. 

Genus GLOSSOl'LEURA Poulsen, 1927 

Glossopleura C. POUI.SEN, 1927, p. 268; KOBAYASHI, 1935, p. 132; 1942, 

p. 159; SHUlER and SHROCK, 1944, p. 611; PALMER , 1954, p. 67; v. 

POUIBEN, 1959, p. 224. 

Sonoraspis STOYANOW, 1952, p. 50. 

~ species.-·-pol1chometoyus boccar WALCOTT, 1916, p. 363, PI. 52, 
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f i g s . 1 , l a - f . 

D i s c u s s i o n . — P a l m e r ( 1 9 5 4 , p . 6 ? ) h a s g i v e n a t h o r o u g h g e n e r i c 

d i a g n o s i s t h a t i s g e n e r a l l y a d e q u a t e and n e e d be m o d i f i e d o n l y s l i g h t l y 

t o i n c l u d e s p e c i e s w i t h : ( l ) a s h o r t a n t e r i o r b o r d e r i n f r o n t of t h e 

g l a b e l l a ; ( 2 ) o c c i p i t a l n o d e s ; and ( 3 ) s p i n e s on t h e a x i a l r i n g s of t h e 

t h o r a c i c s e g m e n t s , 

The taxonomy of G l o s s o p l e u r a i s c u r r e n t l y i n need of r e v i s i o n . 

Over 50 s p e c i e s a r e a s s i g n e d t o t h e g e n u s , and many have b e e n b a s e d on 

a s i n g l e pyg id ium o r on a s i n g l e c r a n i d i u m and p y g i d i u m . I n a d d i t i o n , 

t h e d i s c r i m i n a t i o n of s p e c i e s i s d i f f i c u l t b e c a u s e t h e e x o s k e i e t o n shows 

r e l a t i v e l y few f e a t u r e s b e c a u s e of i t s weak f u r r o w s . A r e e v a l u a t i o n of 

t h e genus i s beyond t h e s c o p e of t h i s t h e s i s , and I r e s t r i c t my d i s 

c u s s i o n s t o i n d i v i d u a l s from n o r t h e r n Utah and s o u t h e a s t e r n I d a h o . 

GLOSSOPLEURA ARRECTA ( R e s s e r ) 

P I . 5 , f i g s . 1 2 , 13 

G l o s s o p l e u r a a r r e c t a RESSER, 1939b , p . 4 2 , P I . 8 , f i g s . 8 - 1 0 , 

B a t h y u r i s c u s ( G l o s s o p l e u r a ) a r r e c t a ( R e s s e r ) KOBAYASHI, 1 9 4 2 , p . 159* 

D i s c u s s i o n . — T h e d i a g n o s i s of R e s s e r ( 1939b , p . 4 2 ) i s a d e q u a t e . 

R e s s e r s e p a r a t e d G. p r o n a and G. a r r e c t a , on t h e d e g r e e of c o n v e x i t y of 

t h e p y g i d i u m , wh ich may have been a v a r i a b l e c h a r a c t e r , o r c o u l d have 

b e e n i n f l u e n c e d by d i s t o r t i o n c a u s e d by c o m p a c t i o n . He a l s o a s s i g n e d 

a l l t h e c r a n i d i a i n h i s c o l l e c t i o n s t o G, p r o n a a l t h o u g h b o t h fo rms 

a r e f rom t h e same l o c a l i t y and h o r i z o n . A d d i t i o n a l m a t e r i a l would be 

n e c e s s a r y t o d e t e r m i n e i f b o t h s p e c i e s a r e v a l i d . A l t h o u g h t h i s s p e c i e s 

was n o t found a t Ant imony o r Two Mi le Canyons , R e s s e r ' s m a t e r i a l h a s 

been r e i l l u s t r a t e d f o r c o m p a r i s o n w i t h G. p r o n a . 

figs. 1, la-f" 

Discuss~on.--Palm.er (19.54, p. 67) has given a thorough generic 

diagnosis that is generally adequate and need be modified only slightly 

to include species with: (1) a short anterior border in front of the 

glabella; (2) occipital nodes ; and. (3) spines on the axial rings of the 

thoracic segments. 

The taxonomy of Glcssopl(n~~ is current.ly i n need of revision. 

Over 50 species are assigned. to the genus, and many have been based on 

a single pygidium or on a single cranidium and pygidium. In ac:ldition, 

the discrimination of species is difficult beca use the excskeleton shows 

relatively few features because of its l'leak furroNs. A reevaluation of 

the genus is beyond the scope of this thesis, and I restrict my d1s-

cussions to individuals from northern Utah and southeastern Idaho. 

GLOSSOPLEURA ARRECTA (Resser) 

Pl. 5, figs. 12, 13 

glossopleura ~cta RESSER, 1939b, p. 42, Pl. 8, figs. 8-10. 

Bathyurlscus (Glossopleura) arrecta (Resser) KOBAYASHI, 1942, p. 159. 

Discussion.--The diagnosis of Resser (1939b, :P, 42) is adequate, 

Resser separated Q.. prona and Q.. arrecta on the degree of convexity of 

the pygidlum, ~[hich may have been a variable character, or could have 

been influenced by distortion caused by compaction. He also Gl.ssigne;d 

all the cranidia in his collections to Q.. pron~ although both forms 

are from the sa.me locality and horizon. ,/l.dditlonal material Houl(i be 

necessary to determine if both species oxe ~alid. Although this species 

was not found at Antimony or Two Mile Canyons, RessBr's material has 

been reillust:rated for comparison wit.h G. Prona. - ----
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O c c u r r e n c e # — - R e s s e r ' s t y p e m a t e r i a l come from l o c a l i t i e s 5 5 p and 

5 5 a . 

GLOSSOPLEURA BION ( W a l c o t t ) 

P I . 5 , f i g s . 3 , 4 

G l o s s o p l e u r a b i o n ( W a l c o t t ) RESSER, 1939a , p . 1 2 , f i g s . 1 , 2 (synonomy 

t o d a t e ) , 

D i s c u s s i o n . — O n l y one s m a l l c r a n i d i u m and one pyg id ium of t h i s 

s p e c i e s h a v e b e e n found d u r i n g my c o l l e c t i n g . They a g r e e w e l l w i t h t h e 

i l l u s t r a t i o n s of W a l c o t t ( 1916b) and R e s s e r ( 1939a ) and a r e c o n s i d e r e d 

c o n s p e c i f i c . The c r a n i d i u m d i f f e r s f rom a l l o t h e r s p e c i e s o f G l o s s o 

p l e u r a i n t h e S p e n c e S h a l e by h a v i n g a f r o n t a l a r e a . The pyg id ium i s 

c h a r a c t e r i z e d by a s h o r t a x i s and a b r o a d b o r d e r . 

O c c u r r e n c e . — R a r e i n c o l l e c t i o n s UU-433 and UU-465. 

G l o s s o p l e u r a g i g a n t e a RESSER, 1939a , p . 1 3 , P I . 5 , f i g . 19 

D i a g n o s i s . — C r a n i d i u m s l i g h t l y c o n v e x , s l i g h t l y l o n g e r t h a n w i d e . 

G l a b e l l a p r o m i n e n t , e l o n g a t e , e x p a n d s s l i g h t l y t o w a r d a n t e r i o r , r e a c h e s 

a n t e r i o r m a r g i n of c r a n i d i u m , b l u n t l y r o u n d e d a n t e r i o r l y . Four p a i r s 

o f f a i n t g l a b e l l a r f u r r o w s v i s i b l e : S I o b l i q u e b a c k w a r d s ; S2 o b l i q u e 

b a c k w a r d s ; S3 and S4 o b l i q u e f o r w a r d s . A x i a l f u r r o w f a i r l y w e l l d e f i n e 

f a i n t f o s s u l a e p r e s e n t . O c c i p i t a l f u r r o w c o m p o s i t e , s h a l l o w , d e e p e n s 

s l i g h t l y l a t e r a l l y . O c c i p i t a l r i n g a b o u t 0 . 1 5 g l a b e l l a r l e n g t h , a p p e a r 

t o l a c k node o r s p i n e . F r o n t a l a r e a a b s e n t , F i x i g e n a e a b o u t 0 , 4 5 

g l a b e l l a r w i d t h a t eye l i n e , s l i g h t l y c o n v e x , p r o b a b l y n e a r h o r i z o n t a l . 

P a l p e b r a l l o b e s l o n g , p r o m i n e n t , f a i r l y w e l l d e f i n e d by p a l p e b r a l 

GLOSSOPLEURA GIGANTEA R e s s e r 

P I . 6 , f i g s . 10 -12 

5.5q· 

Occurrence .--Resser's type material come from localities 551' and 

GLOSSOPLEURA BrON (Walcott) 

Pl. 5, figs. 3, 4 

~sopleu..L'a bion (Walcott) RESSER , 1939a, p. 12, figs . 1, 2 (synonoruy 

to date). 

Piscussiq!l.--Only one small cranidium and one pygidiwn of this 

species have been found during my collecting. They agreeVTell Hith the 

illustrations of Walcott (1916b) and Resser (1939a) and are conslcler8d 

conspecific. The cranidium differs from all other species of Glosso

pleura in the Spence Shale by having a frontal area. The pygidium is 

characterized by a short axis and a broad border. 

Occurrence. --Rare in collections UU-433 and UU-465. 

GLOSSOPLEURA GIGANTEA Resser 

Pl. 6, figs. 10-12 

Glosso~leura gigantea RESSER , 1939a, p. 13, Pl. 5, fig. 19 

Diagnosis.--Cranidium slightly convex, slightly longer than wide. 

Glabella prominent, elongate, expands slightly toward anterior, reaches 

anterior margin of cranidium, blun.tly rounded anteriorly. Four pairs 

of faint glabe l"i;:rr furrows visible: Sl oblique backwards; 82 obJ. ique 

backrrards; S3 a..'1d s4 oblique forwards. Axial furrow fairly ,(lell defined, 

faint fossulae present. Occipital furrow composite, shallow, deepens 

slightly laterally. Occipital ring about 0.15 glabellar length, appears 

to lack node or spine. Frontal area absent. Fixigenae about 0.45 

glabellar width at eye line, slightly convex, probably near horizontal. 

Pa.lpebral l cbes long, prominent, fairly well defined by pal:pebral 



f u r r o w ? a n t e r i o r end o p p o s i t e S 3 , p o s t e r i o r end o p p o s i t e L i . Eye-

r i d g e s i n d i s t i n c t . P o s t e r i o r a r e a of f i x i g e n a e a b o u t same w i d t h a s 

g l a b e l l a a t o c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l s u t u r e n e a r l y p a r a i l 

o r s l i g h t l y d i v e r g e n t , c o n v e x . P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , 

s i n u o u s . 

T h o r a x h a s e i g h t s e g m e n t s . A x i s a b o u t same w i d t h a s p l e u r a l 

r e g i o n s . Segments t e r m i n a t e d i s t a l l y i n m o d e r a t e l y s h o r t r e c u r v e d 

s p i n e s , 

Pyg id ium s e m i e l l i p t i c a l , a n t e r o l a t e r a l m a r g i n b r o a d l y r o u n d e d , 

l e n g t h a b o u t 0 . 7 0 w i d t h . A x i s p r o m i n e n t , t a p e r e d , a p p a r e n t l y c o n s i s t 

of s e v e n t o e i g h t f a i n t s e g m e n t s , and a t e r m i n a l p i e c e t h a t e x t e n d s 

o n t o b o r d e r b u t d o e s n o t r e a c h p o s t e r i o r mar-gin. P l e u r a l r e g i o n s 

s l i g h t l y c o n v e x , d o w n s l o p i n g , n e a r l y s m o o t h . B o r d e r m o d e r a t e l y w i d e , 

n e a r l y h o r i z o n t a l , f l a t o r s l i g h t l y c o n c a v e . 

S u r f a c e of e x o s k e l e t o n smooth e x c e p t f o r f a i n t t e r r a c e l i n e s on 

g l a b e l l a and b o r d e r o f p y g i d i u m . 

D i s c u s s i o n . — T h i s s p e c i e s i s d i s t i n g u i s h e d by i t s l a r g e s i z e , 

l a r g e expanded g l a b e l l a and e i g h t t h o r a c i c s e g m e n t s . I t s pyg id ium is 

c h a r a c t e r i z e d by an a x i s t h a t d o e s n o t r e a c h t h e p o s t e r i o r m a r g i n , a 

r e l a t i v e l y wide b o r d e r , and r o u n d e d a n t e r o l a t e r a l m a r g i n s . The h o l o 

t y p e i s o v e r f i v e i n c h e s l o n g and some f r a g m e n t s show t h a t some 

i n d i v i d u a l s were even l a r g e r . One pyg id ium i n my c o l l e c t i o n s I s ovei 

t h r e e I n c h e s wide and a b o u t two i n c h e s l o n g . 

O c c u r r e n c e . — R a r e i n c o l l e c t i o n s UU-432, UU-435, and UU-437. 

GLOSSOPLEURA GIGANTEA? R e s s e r 

P I . 5 , f i g s . 1 6 - 1 8 
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furrm.q anterior end opposite S3, pos terior end. opposiJ.;.-,e M . Eye 

ridges indistinct. Posterior area of fixigenae about same widt.h as 

glaliella at occ:l.pital furrow. Preocular f acial suture nearly parallel 

or s11.ghtly divergent, convex. Postocular facial sut-tlre divergentr 

sinuous. 

Thorax has eight segments. Axis about same width as pleur'al 

regions. Segments terminate distally in moderately short recur-ved 

s pines . 

Pygidium semielliptical, anterolateral margin broadly rounded, 

length about 0.70 width. Axis prominent, tapered, apparently cons'ists 

of seven to eight faint segments, and a terminal piece th3. t ext.:md.s 

onto border but does not reach posterior margin. Pleural regions 

slightly convex, downs loping , nearly s mooth. Border mod.erately 1-1iue, 

nearly horizontal, fJAt or slightly concave. 

Surface of exoskeleton smooth except for faint terrace l:Lnes on 

glabella and border of pygidium. 

Discussion.--This species is distinguished by its large s13e, 

large expanded glabella and eight thoracic segments. Its pygi.dium is 

characterized by an axis that does not reach the poste:dor margin, a 

relatively wide border, and rounded anteroJ.ateral margins. The holo

type is over five inches long and some fragments show that some 

individuals were even larger. One pygidium in my collections is over 

three inches wide and about t wo inches long. 

Occurrence.--Rare in collections UU-432, UU-435 , and UU-437. 

GLOSSOPLEURA GIGANTEA? Resser 

Pl. 5, figs. 16-18 
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D l a g n o s i & . —-Cephaloaa s e m i c i r c u l a r , p o s t e r i o r m a r g i n s t r a i g h t , 

d i s t i n c t g e n a l s p i n e s e x t e n d backward from p o s t e r o l a t e r a l c o r n e r s . 

G l a b e l l a p o o r l y d e f i n e d , e x t e n d s t o a n t e r i o r m a r g i n , s l i g h t l y expanded 

f o r w a r d , b l u n t l y r o u n d e d a n t e r i o r l y . G l a b e l l a r f u r r o w s i n d i s t i n c t on 

mos t s p e c i m e n s , one w e l l p r e s e r v e d c r a n i d i u m h a s f o u r v e r y f a i n t f u r r o w s 

SI o b l i q u e b a c k w a r d s ; S2 t r a n s v e r s e ; S3 and S4 o b l i q u e f o r w a r d s . O c c i 

p i t a l f u r r o w m o d e r a t e l y d e e p , d e e p e n s s l i g h t l y l a t e r a l l y . O c c i p i t a l 

r i n g a b o u t 0 , 1 5 g l a b e l l a r l e n g t h , b e a r s f a i n t med ian n o d e , F r o n t a l 

a r e a a n d b o r d e r a b s e n t . F i x i g e n a e a b o u t 0 . 4 0 g l a b e l l a r w i d t h a t eye 

l i n e , s l i g h t l y c o n v e x , d o w n s l o p i n g . P a l p e b r a l l o b e l o n g and f a i r l y 

w e l l d e f i n e d by p a l p e b r a l f u r r o w ; a n t e r i o r end n e a r l y t o u c h e s a x i a l 

f u r r o w , p o s t e r i o r end o p p o s i t e L i , P o s t e r i o r a r e a of f i x i g e n a e n a r r o w 

e r t h a n g l a b e l l a , a t o c c i p i t a l f u r r o w . I r e o c u i a r f a c i a l s u t u r e n e a r l y 

p a r a l l e l , s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . 

L i h r i g e n a e w i t h e v e n l y r o u n d e d m a r g i n and p r o m i n e n t , s t o u t , r e l a t i v e l y 

s h o r t , g e n a l s p i n e . B o r d e r a b o u t 0 , 3 5 w i d t h ( t r . ) of g e n a l f i e l d . 

T h o r a x h a s s e v e n s e g m e n t s . A x i s a b o u t same w i d t h a s p l e u r a l 

l o b e s . Each a x i a l r i n g b e a r s p r o m i n e n t s p i n e . P l e u r a e f a l c a t e a n d 

s u b e q u a l l y d i v i d e d by p l e u r a l f u r r o w s . 

P y g i d i a l l e n g t h a b o u t 0 . 6 0 w i d t h . A x i s p r o m i n e n t , c o n v e x , w e l l 

d e f i n e d by d o r s a l f u r r o w , c o n s i s t s of s e v e n t o e i g h t f a i n t r i n g s , a 

t e r m i n a l p i e c e , and a s h o r t p o s t a x i a l r i d g e t h a t d o e s n o t r e a c h p o s t e 

r i o r m a r g i n . P l e u r a l r e g i o n s m o d e r a t e l y c o n v e x , d o w n s l o p i n g ; p l e u r a l 

f u r r o w s i n d i s t i n c t . B o r d e r m o d e r a t e l y w i d e , d o w n s l o p i n g , s l i g h t l y 

c o n c a v e . 

B o r d e r a r e a s and h i g h e r p a r t s of s u r f a c e c o v e r e d w i t h f a i n t 

t e r r a c e l i n e s , r e m a i n d e r o f s u r f a c e s m o o t h . 
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Dlagnosis.--Cephalon semicircular, posterior margin stra:i.ghtt 

distinct genal spines extend backward from posterolateral corners. 

Glabella poorly defined, extends to anterior margin, slightly expand.ed 

forward, bluntly rounded anteriorly. Glabellar furrows indistinct on 

most specimens, one well preserved cranidium has four very faint fu::crml'S ~ 

51 oblique backwards; 52 transverse; 53 and 54 oblique forwards. Occl

pital furrow moderately deep, deepens slightly laterally. Occipital 

ring about O. i5 glabellar length, bears faint median node. Fronta.l 

area and border absent. Fixigenae about 0.40 glabellar width at eye 

line, slightly convex, dOl-ills loping. Palpebral lobe long and fai.rly 

well defined -by palpebral furrow; anterior end nearly touches a.xia.l 

furrow, posterior end opposite L1. Posterior area of fixigenae narrow

er than glabella at occipital furrow. Preocular facial suture nearly 

para,llel, strcdght. Postocular facial suture divergent, sinuous. 

Librigenae llith evenly rounded mar'gin and prominent, stout , relatively 

short, genal spine. Border about 0.35 width (tr.) of genal field • 

. Thorax has seven segments. Axis about same width as pleura.l 

lobes. Each axial ring bears prominent spine. Pleurae falcate and 

subequally divided by pleural furrows. 

Pygidial length about 0.60 width. Axis prominent, convex, y,ell 

defined by dorsal furrow, consists of seven to eight faint rings, a 

terminal piece, and a short postaxial ridge that does not reach poste

rior margin. Pleural regions moderately convex, downsloping; pleural 

furrows indistinct. Border moderately wide, downsloping, slightly 

concave. 

Border areas and hj.gher parts of surface covered with faint 

terrace ~_ines, :re;mainder of surface smooth. 
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D i s c a s s I o n , —-These s p e c i m e n s c l o s e l y r e s e m b l e t h e much l a r g e r 

ones o f G, g i g a n t e a , They d i f f e r i n h a v i n g s e v e n r a t h e r t h a n e i g h t 

t h o r a c i c s e g m e n t s and t h e pyg id ium l a c k s t h e r o u n d e d a n t e r o l a t e r a l 

m a r g i n c h a r a c t e r i s t i c of t h e l a r g e r G. g i g a n t e a . They a r e q u i t e 

s i m i l a r I n t h e i r f e a t u r e s howeve r , and o n t o g e n e t i c c h a n g e s c o u l d a c c o u n t 

f o r t h e d i f f e r e n c e s n o t e d . Based on s u c h a s m a l l s a m p l e ( o n l y two com

p l e t e G., g j g a n t e a and t h r e e c o m p l e t e s m a l l e r i n d i v i d u a l s a r e known) 

i t i s i m p o s s i b l e t o a s s i g n t h e s m a l l e r s p e c i m e n s w i t h c e r t a i n t y . 

O c c u r r e n c e , — R a r e i n c o l l e c t i o n s UU-430, UU-434, UU-443, UU-444, 

UU-462, and UU-465. 

GLOSSOPLEURA GRANOSA n , s p , 

P I . 6 , f i g s . 1-6 

D l & g n o s i s , — C r a n i d i u m s u b q u a d r a t e , s l i g h t l y w i d e r t h a n l o n g , 

m o d e r a t e l y c o n v e x . G l a b e l l a p r o m i n e n t , m o d e r a t e l y w e l l d e f i n e d , expands 

s l i g h t l y , r e a c h e s a n t e r i o r m a r g i n of c r a n i d i u m , b r o a d l y r o u n d e d a n t e r i 

o r l y . Four p a i r s of g l a b e l l a r f u r r o w s v i s i b l e ; S I s t r o n g , s t r a i g h t , 

o b l i q u e backwards ; S2 weak., t r a n s v e r s e ; S3 f a i n t , t r a n s v e r s e ; S4 i n d i s 

t i n c t , o b l i q u e f o r w a r d s . A x i a l f u r r o w m o d e r a t e l y w e l l d e f i n e d , f o s s u l a e 

p r e s e n t . O c c i p i t a l f u r r o w r e l a t i v e l y d e e p , d e e p e n s s l i g h t l y l a t e r a l l y . 

O c c i p i t a l r i n g a b o u t 0 , 2 0 g l a b e l l a r l e n g t h , s l i g h t l y u p s l o p i n g , b e a r s 

a f a , i n t med ian node s u r r o u n d e d by f i v e d i s t i n c t p u n c t a e . F r o n t a l a r e a 

a b s e n t . F i x i g e n a e a b o u t 0 . 3 5 g l a b e l l a r w i d t h a t eye l i n e , s l i g h t l y 

c o n v e x , n e a r l y h o r i z o n t a l . P a l p e b r a l l o b e s l o n g , w e l l d e f i n e d by p a l 

p e b r a l f u r r o w , s i t u a t e d s l i g h t l y below l e v e l of p a l p e b r a l a r e a of f i x i 

g e n a e , a n t e r i o r ends n e a r l y t o u c h a x i a l f u r r o w . P o s t e r i o r a r e a of f i x i 

g e n a e a b o u t 0 , 7 0 g l a b e l l a r w i d t h a t o c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l 

s u t u r e s l i g h t l y d i v e r g e n t , s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e d i v e r -

Dj.SCl~'3 f::": J.or.!., --These specimens closely r esemble the much larger 

ones of ~. ~£ent,~. They differ in raving seven rather tran eight 

thoracic segments and the pygidium lacks the rounded antexolateral 

margln charact.eristic of the larger Q.. ~antea . They are quite 
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similar in their f eatures however , and ontogenetic changes could acco,fit 

for the differences noted . Based on such a small sample (only two com

plete Q.'J £~"U1te'!. and. t hree complete smaller individuals are kn01,m ) 

it is i m:p03sible to assign the smaller specimens with certainty. 

OccHrrene e.-- Rare i n collections UU...L~30, uu-434 , UU-443, UU-444, 

UU-462 t an3. uu-l.j.6.s. 

GLD8S0PLEURA ~~ANOSA n. sp. 

Pl. 6, figs. l-6 

Di~nos is , --Cranidium subquadrate, slightly wider than long, 

moderately convex, Glabella, prominent, moderately 1-rell defined, expands 

slightly ~ reaches ant.erior margin of cranidhun, broadly rounded anteri

orly. Four pairs of glabellar furrows vis ible: 81 strong , strcdght, 

c bUque bacblard.s i 82 weak, transverse; 83 faint, transverse; 84 indis·' 

tinct, oblique for wards. Axial furrow moderately well defined, fossulae 

present. Occipital furrow relatively deep, deepens slightly laterally, 

Occipital ring about 0.20 glabellax length, slightly ups loping , bears 

a faint median node su~ro~~ded by five distinct punctae. Frontal area 

absent. Fixigenae about 0.35 glabellar width at eye line, slightly 

convex, nearly horizontal. Palpebral lobes long, well defined by pal

pebral furrm-r, situated slightly below level of palpebral area of fixi

genae, arrterior ends nearly touch axial furrow. Posterior area of fixi

genae .? D;,)1lt 0.70 glabellar width at occ.5.pital furrow, Preocular facial 

suture slightly d.ivergent, st.raight. Postocular facial suture diver-
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g e n t , s i n u o u s . 

I ^ g i d i u m s e m i e l l i p t i c a l , m o d e r a t e l y c o n v e x , l e n g t h a b o u t 0 , 6 0 

w i d t h . A x i s p r o m i n e n t , v e r y s l i g h t l y t a p e r e d , c o n s i s t s of f i v e r i n g s 

w i t h d i s t i n c t n o d e s , a t e r m i n a l p i e c e , and a p o s t a x i a l r i d g e t h a t 

r e a c h e s p o s t e r i o r m a r g i n of p y g i d i u m . P l e u r a l r e g i o n s d o w n s l o p i n g , 

f l a t o r s l i g h t l y c o n c a v e , r e l a t i v e l y n a r r o w , 

S u r f a c e of g l a b e l l a and p a l p e b r a l l o b e s c o v e r e d w i t h a n u n u s u a l 

p a t t e r n of e l o n g a t e g r a n u l e s , F i x i g e n a e c o v e r e d w i t h f i n e g r a n u l e s and 

p u n c t a e . Pyg id ium c o v e r e d w i t h f i n e s g r a n u l e s , and p l e u r a l r e g i o n s 

a l s o have d i s t i n c t i v e p a t t e r n of c a e c a l l i n e s . 

D i s c u s s i o n , - - A s i n g l e c r a n i d i u m i s t e n t a t i v e l y a s s i g n e d t o t h i s 

s p e c i e s b a s e d on a s s o c i a t i o n and s u r f a c e o r n a m e n t a t i o n . T h a t c r a n i d i u m 

i s c h a r a c t e r i s e d by a gla .be11a Wi th m o d e r a t e l y w e l l d e f i n e d f u r r o w s , a 

s l i g h t l y u p s l o p i n g o c c i p i t a l r i n g , a n o c c i p i t a l node s u r r o u n d e d by f i v e 

p r o m i n e n t p u n c t a e and t h e d i s t i n c t i v e o r n a m e n t a t i o n . The p y g i d i u m i s 

c h a r a c t e r i z e d by a p r o m i n e n t a x i s t h a t e x t e n d s t o t h e p o s t e r i o r b o r d e r , 

n o d e s on t h e a x i a l r i n g s , and t h e o r n a m e n t a t i o n , 

Occurrence ,—Common i n c o l l e c t i o n UU-465 and r a r e i n c o l l e c t i o n s 

UU-432 and UU-462, 

H o l o t y p e « — P y g i d i u m (1365) i l l u s t r a t e d on p l a t e 6 , f i g u r e s 4 and 5 . 

GLOSSOPLEURA PRONA R e s s e r 

P I . 5 , f i g s . ? , 8 , 1 0 , 11 

G l o s s o p l e u r a p r o n a RESSER, 1939b , p . 4 2 , P I . 8 , f i g s . 1 1 - 1 4 , 

B a t h y u r i s c u s ( G l o s s o p l e u r a ) p rona ( R e s s e r ) KOBAYASHI, 1 9 4 2 , p . 1 5 9 , 

D i s c u s s i o n « — R e s s e r ' s d i a g n o s i s of G l o s s o p l e u r a p r o n a i s a d e q u a t e . 

.Pygid ia of G, p r o n a most c l o s e l y r e s e m b l e t h o s e of G, M e n b u t c r a n i d i a 
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gent, sinuolls. 

Pygidium semielliptical, moderately convex, length about 0,60 

width. Axis prominent, very slightly tapered., consists of five rings 

with dj.stinc.~t nodes, a terminal piece, and. a postaxial ridge tha.t 

reaches posterior m.a:rgin of pygidiur:i, Pleural :cegions dOrTns loping , 

flat or slightly concave , rf3latively narrm·l. 

Su.1:'face of glabella and pa.lpebral lobes covered with an unusual 

pattern of elongate granules. Fixigenae covered with fine granules and 

punctae. Pygidi~ covered with fines granules, and pleural regior~ 

also have distinctive pattern of caecal lines, 

D:i.scussion . --A single cranidium is tentatively c...ssigned. to this 

species ba.sed on associa.tion and surface ornamentation. Tbat. crauidiu.;u 

is characterized by a glabella with moderately well defined furrm-rs t CJ. 

slightly upsloping occipit.al ring, an occipital. node sUTrounded by five 

prominent punctae and. the distinctive ornamentation. The pygidiulll is 

characterized by a prominent axis that. extends to the posterior border, 

nodes on the axial rings, and the ornamentation . 

Occurrence.--Common in collect ion uu-46.5 and rare in collections 

uu432 and UU-462. 

HolotyPe. --P.Jgidium (1365) illustrated on plate 6, figures. 4 and .5. 

GLOSSOPLEURA FRONA Resser 

Pl • .5, figs. 7, 8, 10, 11 

Gloss op1eurll gona HESSER, 1939b, p. 42, Pl. 8, figs. 11-14. 

~thJUEiscus (Glossopleura) l~ona (Besser) KOBAYftBHI, 1942, p. 1.59. 

Q!SC1£0icn , --Resser's diagnosls of glossopleura prorlO:. is adequate. 

P,ygidia of G. Prona most closely resemble those of G. bien .but cranidla 
- ----- - ----

http://gla.be
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of t h e two s p e c i e s a r e d i s t i n c t l y d i f f e r e n t . The g l a b e l l a of G, p r o n a 

e x p a n d s l e s s r a p i d l y a n t e r i o r l y and l a c k s t h e d i s t i n c t i v e f r o n t a l a r e a 

o f G. Mor i . G, p r o n a and G, a r r e c t a a r e compared u n d e r t h a t s p e c i e s * 

R e s s e r ' s m a t e r i a l h a s been r e i l l u s t r a t e d f o r c o m p a r i s o n w i t h G„ p r o n a ? 

from Antimony Canyon. 

O c c u r r e n c e . — R e s s e r f s t y p e m a t e r i a l f rom l o c a l i t i e s 55 P and 55$* 

(Seven m i l e s above mouth o f B l a c k s m i t h F o r k , Bear R i v e r Range , U t a h ) . 

GLOSSOPLEURA PRONA? R e s s e r 

P i . 5 , f i g s . 1 4 , 15 

D i a g n o s i s , — G l a b e l l a e l o n g a t e , n e a r l y p a r a l l e l - s i d e d , r e a c h i n g t o 

a n t e r i o r m a r g i n , r o u n d e d a n t e r i o r l y , b e a r s f a i n t med ian l o n g i t u d i n a l 

k e e l . G l a b e l l a r f u r r o w s s h a l l o w . A x i a l f u r r o w of m o d e r a t e d e p t h * 

O c c i p i t a l f u r r o w w e l l d e f i n e d , m o d e r a t e l y d e e p . O c c i p i t a l r i n g a b o u t 

0 . 1 5 g l a b e l l a r l e n g t h , f l a t . B o r d e r and f r o n t a l a r e a a b s e n t . F i x i 

g e n a e a b o u t 0 . 5 0 g l a b e l l a r w i d t h a t eye l i n e . P a l p e b r a l l o b e l o n g , 

m o d e r a t e l y w e l l d e f i n e d by p a l p e b r a l f u r r o w , a n t e r i o r e n d s n e a r l y 

t o u c h i n g a x i a l f u r r o w , p o s t e r i o r e n d s o p p o s i t e L I , P o s t e r i o r a r e a of 

f i x i g e n a e a p p e a r t o be n a r r o w e r t h a n g l a b e l l a a t o c c i p i t a l f u r r o w , 

P r e o c u l a r f a o i a l s u t u r e p a r a l l e l , s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e 

d i v e r g e n t , s i n u o u s , 

Pygid ium n e a r l y t w i c e a s wide a s l o n g , s l i g h t l y c o n v e x . A x i s 

a b o u t O.65 p y g i d i a l l e n g t h , s l i g h t l y t a p e r e d , a x i a l r i n g s i n d i s t i n c t , 

P l e u r a l r e g i o n s s l i g h t l y d o w n s l o p i n g , u n f u r r o w e d . B o r d e r w i d e , p r o m i 

n e n t , s l i g h t l y d o w n s l o p i n g , n e a r l y f l a t . S u r f a c e smooth e x c e p t f o r 

f a i n t t e r r a c e l i n e s on f r o n t of g l a b e l l a and o u t e r m a r g i n s of p y g i d i u m . 

D i s c u s s i o n . — O n l y one c r u s h e d c r a n i d i u m and one s m a l l d i s t o r t e d 

of the two species are distinctly different. The glabella of Q.. :@'.~ 

expands less rapid~y anteriorly and lacks the distinctive fro~1tal area. 

of Q.. pion. 9,.. P;OI":2. and 9.. ~:ecta a"t'e compared under that sl"Jecies. 

Resser "5 material has been reillustra.ted for comparison \'lith ~. y..cona} 

from AntLrnony Canyon. 

Occu~~. --Resser ' s type material from localities .5.5J? a nd 5.5Q. 

(Severt miles above mouth of Blacksmith IPork, Eear River Range, Ut8.h ) . 

GLOSSOPLEURA FRONA? Resser 

Pl. 5, figs . 14, 15 

Diagnosis.--Glabella elongate, nearly parallel-sided, reaching to 

anterior margin, rounded anteriorly, bears faint median longitudinc~l 

keel. Glabellar furroHs shalloH. Axial furrow of moderz.te de."pth. 

Oed.pital furrow well defined, moderately deep. Occipital l.'lng about 

0.15 glabellar length, flat. Border and frontal area absent. Fixi-

genae about 0.50 glabellar width at eye line. Palpebral lOL"'e Ie-rig, 

moderately well defined by palpebral furr01'1, anterior ends nearly 

touching axial furroH, posterior ends opposite 1.1, Posterior area of 

flxigenae appear to be naJ.."Tower than glabella at occipital i'urrovr. 

Preocular facial suture parallel, straight. Postocular facial suture 

divergent, sinnous. 

Pygidium nearJ.y twice as wide as long, slightly convex . Axis 

about 0.65 pygidial length, slightly tapered, axial rings indistinct. 

Pleural regions sUghtly dovTnsloping, unfUrr01'1ed. Border wide, proml-

nent, slightly doymsloping, nearly flat. Surface smooth except for 

faint terrace lines on front of glabella and. .outer margins of pygld.ium. 

piscussi£!l. --Only one crushed cranidiwn and one small distorted. 
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p y g i d i u m of t h i s t a x o n h /e been f o u n d . Both o c c u r I n c o l l e c t i o n UU-430 

and a r e t e n t a t i v e l y a s s i g n e d t o t h e same s p e c i e s . Both t h e c r a n i d i u m 

and pyg id ium a r e s i m i l a r t o s p e c i m e n s a s s i g n e d t o G, p r o n a by R e s s e r 

( 1 9 3 9 ^ ) and a r e q u e s t i o n a b l y a s s i g n e d t o t h i s s p e c i e s . The c r a n i d i u m 

h a s a d i s t i n c t i v e l y r o u n d e d a n t e r i o r m a r g i n , a n e a r l y smooth s u r f a c e , 

and p a r a l l e l p r e o c u l a r f a c i a l s u t u r e s . The a n t e r i o r m a r g i n of t h e 

c r a n i d i u m of G. p r o n a i s b r o k e n s o c o m p a r i s o n i s d i f f i c u l t b u t o t h e r 

f e a t u r e s seem t o a g r e e w e l l . The p y g i d i a a r e b o t h u n f u r r o w e d , have a 

wide b o r d e r , and a s h o r t a x i s . 

O c c u r r e n c e , - - R a r e i n c o l l e c t i o n UU-430, 

GLOSSOPLEURA PUNCTATUM n , s p , 

P I , 7 , f i g s , 1-6 

D i a g n o s i s , — - C r a n i d i u m s l i g h t l y t o m o d e r a t e l y c o n v e x , l e n g t h n e a r l y 

e q u a l t o w i d t h . G l a b e l l a l ow , f a i r l y w e l l d e f i n e d , s l i g h t l y e x p a n d e d 

and b l u n t l y r o u n d e d a n t e r i o r l y . G l a b e l l a r f u r r o w s i n d i s t i n c t o r f a i n t : 

S I o b l i q u e b a c k w a r d s ; S2 c o n v e x , o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e ; S4 

o b l i q u e f o r w a r d s . A x i a l f u r r o w f a i n t . O c c i p i t a l f u r r o w m o d e r a t e l y 

d e e p , s i m p l e . O c c i p i t a l r i n g a b o u t 0 , 2 0 g l a b e l l a r l e n g t h , s l i g h t l y 

u p s l o p i n g , h a s f a i n t med ian e l e v a t i o n . F r o n t a l a r e a a b s e n t , F i x i 

g e n a e 0 , 3 5 "to 0 , 4 5 g l a b e l l a r w i d t h a t eye l i n e , s l i g h t l y c o n v e x , 

f a i n t l y d o w n s l o p i n g . P a l p e b r a l l o b e s l o n g , h o r i z o n t a l , s l i g h t l y below 

3.evel of p a l p e b r a l a r e a o f f i x i g e n a e , p o o r l y d e f i n e d by p a l p e b r a l f u r r o w , 

P r e o c u l a r f a c i a l s u t u r e n e a r l y p a r a l l e l , s t r a i g h t , 

Pyg id ium s l i g h t l y c o n v e x , s e m i e l l i p t i c a l , l e n g t h a b o u t 0 . 6 0 w i d t h . 

A x i s p r o m i n e n t , s l i g h t l y t a p e r e d , c o n s i s t s of f i v e o r s i x f a i n t r i n g s , 

a s h o r t t e r m i n a l p i e c e and a p o s t a x i a l r i d g e t h a t r e a c h e s p o s t e r i o r 

b o r d e r , A x i a l r i n g s have f a i n t e l o n g a t e ( t r , ) n o d e s . P l e u r a l r e g i o n s 
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pygidiw":l of t.h i$ ta..-.zon h: 'Ie been found. Both occur in collection UU..lljO 

and. are tentatively assigned to the same species. Bo.th the cranidium 

a.nd pygidiwl: are similar to specimens assigned to f. PEona by Resser 

(1939b) and are questionably assigned to this species. The cranidium 

has a distinctively rounded anterior margin, a nearly smooth surface, 

and . parallel pre ocular facial sutures. The anterior ma.rgin of the 

cranidium of Q.. :p;t:'ona is broken so comparison is difficult but other 

featUl7es seem to agree well. The pygidia are both unfurr01ved, have a 

wide border, and a short axis. 

Occ~E'£.~. --Rare in collection UU-430. 

GLOSSOPLEURA PUNCTATUH n. sp. 

Pl. 7, figs. 1-6 

Diagnosis. --Cranidium slightly to moderate ly convex, length nea.:t"ly 

equal to width. Glabella low, fairly well defined, slightly expander.:t 

and bluntly rounded anteriorly. Glabellar furrows indist:i.nct or falnt. : 

81 oblique mckwards; 32 convex, oblique backwal:ds; 33 transverse; SLI-

o bUque forfTards. Axial furrow faint. Occipi t.al furrow modera tely 

deep, simple. Occipita.l ring about 0.20 glabellar length, slightly 

upsloping, h",*s faint median elevation. Frontal area absent. Fixi·· 

genae 0.35 to 0.45 glabellar width at eye line, slightly convex, 

faintly d01msloping. Palpebral lobes long, horizontal, slightly below 

level of palpebral area of fixigenae, poorly defined by palpetr.eal furrOfI. 

Preccular facial suture nearly parallel, straight, 

Pygidium slight.ly convex, semielliptical, length about 0,60 vTidth. 

Axis prominent, slightly tapered, consists of five or six faint rings, 

a. short terminal piece and a postaxial ridge that reaches posterim:' 

1x)l.-d.er. Axial rings have faint elongate (tr.) nodes. Pleural regions 
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s l i g h t l y c o n v e x , d o w n s l o p i n g , c r o s s e d by f o u r o r f i v e f a i n t p l e u r a l 

f u r r o w s . B o r d e r n a r r o w , s l i g h t l y d o w n s l o p i n g , n e a r l y f l a t . 

S u r f a c e o f c r a n i d i u m f a i n t l y t o m o d e r a t e l y p u n c t a e and b o r d e r 

shows f a i n t t e r r a c e l i n e s , b u t s m a l l i n d i v i d u a l s and e x f o l i a t e d s p e c i 

mens a r e n e a r l y s m o o t h . 

D i s c u s s i o n . — T h e p y g i d i u m of t h i s s p e c i e s i s q u i t e s i m i l a r t o t h e 

p y g i d i u m of G. s i m i l a r i s R e s s e r , t h e o n l y s i g n i f i c a n t d i f f e r e n c e b e i n g 

t h e s u r f a c e o r n a m e n t a t i o n , R e s s e r ( 1 9 3 9 a , p , 12) s t a t e s t h a t t h e s u r 

f a c e o f G, s i m i l a r i s i s c o v e r e d w i t h f i n e i r r e g u l a r l i n e s . The s u r f a c e 

° f punc ta tuTi i s p u n c t a e and o n l y t h e o u t e r b o r d e r h a s f a i n t t e r r a c e 

l i n e s . A l s o , t h e c r a n i d i a of t h e two s p e c i e s seem t o d i f f e r s i g n i f i 

c a n t l y . Fo r some r e a s o n ( p o s s i b l y c o l l e c t i n g b i a s ) c r a n i d i a of a l l 

s p e c i e s o f G l o s s o p l e u r a a r e much l e s s common t h a n p y g i d i a , G, J ^ c t a -

tum i s t h e most common s p e c i e s o f G l o s s o p l e u r a a t Ant imony Canyon b u t 

o n l y t w o ' c r a n i d i a of t h i s s p e c i e s have been l o c a t e d , A s s i g n m e n t of t h e 

c r a n i d i a , b a s e d on o r n a m e n t a t i o n , i s f a i r l y c e r t a i n however , The 

a n t e r i o r a r e a of t h e f i x i g e n a e i s v e r y n a r r o w i n G, p u n c t a t u m and t h e 

p r e o c u l a r f a c i a l s u t u r e i s n e a r l y p a r a l l e l and s t r a i g h t , The* a n t e r i o r 

a r e a o f t h e c r a n i d i u m a s s i g n e d t o G. s i m i l a r i s i s w e l l d e v e l o p e d and 

t h e p r e o c u l a r f a c i a l s u t u r e i s d i s t i n c t l y d i v e r g e n t , . No c r a n i d i a 

r e s e m b l i n g t h o s e of G, s i m i l a r - i s a r e i n my c o l l e c t i o n s , 

O c c u r r e n c e , — A b u n d a n t i n c o l l e c t i o n UU-462f common I n c o l l e c t i o n s 

UU-443 and UU-465, and r a r e i n c o l l e c t i o n s UU-429, UU-430, UU-432, 

UU-433, UU-434, UU-435, UU-437, UU-439, UU-440, UU-441, and UU-444. 

H o l o t y p e . — P y g i d i u m (1373) i l l u s t r a t e d on p l a t e 7 , f i g u r e 5« 

slightly convex, downs loping , crossed. by four or f i ve faint pl otlxal 

furroHs, Border narrow, slightly downsloping-y nearly flat . 
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Surface ofcranidium faint l y t o mocle?cat e ly p1.U1ctae and l'Oro..er 

shows faint terrace lines , but smal l i ndividuals and exfoliated s peci

mens are nearly smooth. 

Discussion. --The pygidium of this s pecies is <iuite s.lmilo.r to the 

pygidium of 9.. similaJ.:-is_ Resser, the anI;), sign:tficant differel1ce be:l.ng 

the surface ornamentation . Resser (1939a , po 12) s t ates that the S ld·

face of Q.. similaris is covered 1¥ith fine irregular lines . The s urface 

of Q.. punctatum is puncta e and only the outer border has faint t errace 

lines. Also, the cranidia of the t wo s pecies s eem t o differ r,ignifi~ 

cantly. For some reason (possibly collecting "b:i.as ) cra nid i a of all 

species of Glos sopJeura are much less common ·t,}:1...~n pygid i a , 9.. F.unc~~·· 

turn is the most common species of Gl~.Q'plevE. at lmt:'i.rilony Canyon · but 

only two , c:ranidia of this species have been l oca t ed.. Ass:i.gnmont of t he 

cranidia, based on ornamentation, is faixly certain however. The 

anterior area of the fixigena.e is very na.rrCn-T i n Q. ~'1c~~3.t tJ.m and the 

preocular facial suture is nearly parallel a:r.d Gtra i ght. The anter ior 

area of the cranidiurn assigned to Q.. simi1:arj~_ is well developed a nd 

the preocular facial suture is distinctly divergent c No crar.id.ia 

resembling those of Q.. similari s axe in my collG:ctions. 

Occurrence. --Abu."ldant in collection UU-462; com .. i'llon in oollections 

UU-41.j..3 and uu-4·65, a.nd rare in collections UU-429, UU~430, UU-lj-32, 

UU-433, UU...l.l-3l.j·, UU-435, UU-437 , uu-t~39J UU-l.J.40, UU-441, and uu-444. 

Holotype. --P'.fgiclium (1373) illustrated on plate 7, figure 5. 



GLOSSOPLEURA SIMILARIS R e s s e r 

P I . 6 , f i g . 9 

G l o s s o p l e u r a s i m i l a r i s RESSER, 1939a , p . 1 2 , P I . 5 , f i g s . 9 - 1 1 , 

D i s c u s s i o n . — T h e d i a g n o s i s of R e s s e r ( 1 9 3 9 a , p . 12) I s a d e q u a t e . 

No i n d i v i d u a l s of t h i s s p e c i e s have been found by me, b u t t h e h o l o t y p e 

pyg id ium i s r e i l l u s t r a t e d , f o r c o m p a r i s o n w i t h a new, s i m i l a r s p e c i e s 

i n my c o l l e c t i o n s . G. s i m i l a r i s most c l o s e l y r e s e m b l e s G, puncta t .um, 

t h e d i f f e r e n c e s b e i n g d i s c u s s e d u n d e r t h a t s p e c i e s . 

L o c a l i t y , - - T y p e m a t e r i a l from l o c a l i t i e s 5 5 ° and 5kLt 

GLOSSOPLEURA s p . u n d e t . 1 

P I . 6 , f i g s . 7 , 8 

D i a g n o s i s . — P y g i d i u m s l i g h t l y w i d e r t h a n l o n g , m o d e r a t e l y c o n v e x ; 

a n t e r i o r and p o s t e r i o r m a r g i n s b r o a d l y r o u n d e d . A x i s p r o m i n e n t , conve. 

s l i g h t l y t a p e r e d , o c c u p i e s a b o u t 0 , 7 0 p y g i d i a l l e n g t h , A x i s c o n s i s t s 

o f f i v e f a i n t r i n g s , a t e r m i n a l p i e c e , and a s h o r t p c s t a x i a l r i d g e 

t h a t d o e s n o t r e a c h p o s t e r i o r m a r g i n . P l e u r a l r e g i o n s d o w n s l o p i n g , 

c r o s s e d by f i v e p a i r s of f a i n t p l e u r a l f u r r o w s t h a t e x t e n d o n t o 

b o r d e r . B o r d e r w i d e , c o n c a v e . D o r s a l e x p r e s s i o n of I n n e r m a r g i n of 

d o u b l u r e d i s t i n c t . P o s t e r i o r m a r g i n of pyg id ium h a s d i s t i n c t med ian 

n o t c h . 

Pyg id ium c o v e r e d w i t h t e r r a c e l i n e s t h a t a r e mos t p r o m i n e n t on 

b o r d e r . 

D i s c u s s i o n . — T h i s pyg id ium i s q u i t e d i s t i n c t i v e . I t d i f f e r s f rom 

t h o s e of o t h e r s i>3e ies of G l o s s o p l e u r a by i t s b r o a d l y r o u n d e d a n t e r o 

l a t e r a l m a r g i n , wide b o r d e r , and d i s t i n c t med ian n o t c h i n t h e p o s t e r i o . 

m a r g i n , I know of no s p e c i e s of G l o s s o p l e u r a w i t h t h i s s e t of 

GLOSSOPIEURA SIMIL&lIS Resser 

Pl. 6, fig. 9 

Glossop~eura similaris HESSEn, 1939a, p. 12, Pl. 5, figs. 9-11 . 
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Discussion.--The diagnosis of Resser (1939a, p. 12) is a.dequat.e. 

No individuals of this species have been found by me, but t he holotyp~ 

. pygidium is reillustrated for compa:rison with a ne\-1 , s:i.milar species 

in my collections. Q.. §.tmilaris most closely resembles Q.. puncta..t-.t~ , 

the differences being discussed under that species. 

fccality. --Type material ·from localities 556 and .54L. 

GLOSSOPLEURA sp. undet. 1 

Pl. 6, figs. 7, 8 

,Diagnosis.--Pygidhllll slightly Hider than long, Ill.oderately convex; 

anterior and posterior margins broad.ly rounded. Axis pr ominent, ccmvf:J'''< , 

slightly tapered, occupies about 0.70 pygidial length. Axis cons i sts 

of five faint rings, a terminal piece, and a short postaxial ri.d.ge 

that does not reach posterior margin. Pleural' regions downsloping, 

crossed by five pairs of faint pleural furror1S that extend onto 

border. Border wide, concave, Dorsal expression of inner margin of 

doublure distinct. Posterior margin of pygidium has distinct median 

notch. 

Yjgidium covered with terrace lines that are most prominent on 

border. 

Discussion.--This pygidium is quite distinctive. It differs from 

those of other species of Glossopleura by its broadly rOlli~ded antero

lateral margin, wide border, and. distinct median notch in the posteriQr 

margin. I know of no species of glossopleura with this set of 
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c h a r a c t e r s , bu t t h e m a t e r i a l a v a i l a b l e d o e s n o t w a r r a n t t h e e s t a b l i s h 

ment of a new s p e c i e s . 

O c c u r r e n c e , — O n e pyg id ium i n c o l l e c t i o n UU-434. 

GLOSSOPLEURA s p . u n d e t . 2 

P I . ? , f i g s . 7 , 8 , 12 

D i a g n o s i s . — C r a n i d i u m m o d e r a t e l y c o n v e x , l e n g t h n e a r l y e q u a l t o 

w i d t h . G l a b e l l a low, d e f i n e d by f a i n t a x i a l f u r r o w , s l i g h t l y expanded 

and b l u n t l y r o u n d e d a n t e r i o r l y . One f a i n t g l a b e l l a r f u r r o w v i s i b l e : 

S I o b l i q u e b a c k w a r d s . O c c i p i t a l r i n g f l a t , a b o u t 0 . 1 5 g l a b e l l a r l e n g t h . 

F r o n t a l a r e a a b s e n t . F i x i g e n a e s l i g h t l y l e s s t h a n 0 . 5 0 g l a b e l l a r 

w i d t h a t eye l i n e , s l i g h t l y convex downs l o p i n g . P a l p e b r a l l o b e s l o n g , 

p o o r l y d e f i n e d , a n t e r i o r ends n e a r l y t o u c h a x i a l f u r r o w , p o s t e r i o r 

e n d s o p p o s i t e o c c i p i t a l r i n g , I r e o c u i a r f a c i a l s u t u r e d i v e r g e n t , 

c o n v e x . 

l y g i d i u m m o d e r a t e l y c o n v e x , n e a r l y t w i c e a s wide a s l o n g . A x i s 

p r o m i n e n t , c o n v e x , c o n s i s t s of f o u r o r f i v e i n d i s t i n c t r i n g s , a t e r m i n a l 

p i e c e , and a p o s t a x i a l r i d g e t h a t n e a r l y r e a c h e s p o s t e r i o r m a r g i n . 

P l e u r a l f i e l d s d o w n s l o p i n g , s l i g h t l y c o n v e x , c r o s s e d by two o r t h r e e 

i n d i s t i n c t p l e u r a l f u r r o w s . B o r d e r f a i r l y w i d e , s l i g h t l y c o n c a v e . 

S u r f a c e of c r a n i d i u m a p p e a r s t o be s m o o t h . S u r f a c e of p y g i d i u m 

c o v e r e d w i t h f a i n t wavy l i n e s . 

D i s c u s s i o n . — T h i s t a x o n i s r e p r e s e n t e d by one s m a l l c r a n i d i u m , 

one s m a l l pyg id ium and s e v e r a l l a r g e r , p o o r l y p r e s e r v e d f r a g m e n t a r y 

p y g i d i a . They a r e c h a r a c t e r i s e d by h a v i n g a m o d e r a t e l y n a r r o w p y g i 

d i a l b o r d e r and a n a x i s which d o e s n o t r e a c h t h e p o s t e r i o r b o r d e r of 

t h e p y g i d i u m . B e t t e r p r e s e r v e d m a t e r i a l i s n e c e s s a r y t o i d e n t i f y 

characters ,but ;(;he mater.ia.l availahle does not warrant tho estc."tli.sh-

rnent of a new species . 

Occ~.--One pygiiium in collection UU-434. 

GlOSS0PLEURA sp. undet. 2 

Pl. 7, figs. 7, 8, 12 

Diagn£~}.E.' --Cranidiwn moderately convex, length nearly equal to 

l'lidth. Glabel1a 1m!, defined by faint a.xial furrow, slightly eXPcwded 

and bluntly rounded a nteriorly. One faint glabellar furroH' visible: 

S1 oblique lackHards. C'..ccipital ring flat, about 0.15 glabellar length. 

Frontal area ab.:,ent. Fixigenae slightly less than 0.50 glabellar 

width at eye 11ne, slightly convex downsloping. Palpebral lobes long, 

poorly defined., anterior ends nearly touch axial furrow, posterior 

ends opposite occipital r ing, Preocular facial suture divergent, 

convex. 

P".fgiditun moderately convex, nearly tvdce as wide as long. Axis 

prominent, convex, consist.s of four or five ind.istinct rings, a terminal 

piece, and ~ postaxial ridge that nearly reaches posterior margin. 

Pleural fields downsloping, slightly convex, crossed by tl-TO or three 

indistinct pleural furrows. Border fairly wide, slightly concave. 

Surface of cranidium ap}--ears to be smooth. Surface of pygidiwn 

cover£~ with faint Havy lines. 

Discussion.--This taxon is represented by one sn~ll cranidium, 

one small pygidium and several larger, poorly preserved fragmentary 

pygidia. They are characterized by having a moderately na...~OH pygi

dial border and an axis Hhich does not reach the posterior border of 

the pygidimn.. Detter preserved materia.l is necessary to identify 
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t h i s s p e c i e s . 

O c c u r r e n c e . — R a r e i n c o l l e c t i o n s UU-447, UU-451, UU-452, UU-453, 

and 

Genus POLISLLA W a l c o t t . 1916 

B a t h y u r i s c u s ( P o l i e 1 1 a ) WALCOTT. 1 9 1 O D , p . 3 4 9 , 

P o l i e l l a WALCOTT. 1 9 l 6 b , p . 3 4 9 ; RAYMOND, 1 9 2 3 , p . 3 * 0 ; RESSER, 1 9 3 5 , 

p . 43? KOBAYASHI, 1942 , p . 1 5 3 ; POULSEN i n HARRINGTON, 1 9 5 9 f P . 

226;- FRITZ, 1968 , p . 2 0 6 . 

Type s p e c i e s . - - B a t h y u r i s c u s ( P o l i e l l a ) a n t e r o s WALCOTT, 19161b, 

P . 3 4 9 , P I . 4 6 , f i g . 5 . 

D i s c u s s i o n . — T h e c o n c e p t o f P o l i e l l a a s a l o n g - e y e d c o r y n e x o c h i d 

c h a r a c t e r i z e d by a s m a l l , p o o r l y s egmen ted pyg id ium seems t o have 

b e e n c o n s i s t e n t l y a p p l i e d by a l l a u t h o r s who have a s s i g n e d s p e c i e s t o 

t h e g e n u s . However , a s p o i n t e d o u t by F r i t z ( 1 9 6 8 , p . 2 0 6 ) , t h e genus 

i n c l u d e s a t p r e s e n t s p e c i e s w i t h and w i t h o u t a x i a l s p i n e s on t h e o c c i 

p i t a l r i n g and t h o r a c i c s e g m e n t s , 

POLIELLA GERMANA ( R e s s e r ) 

P I , 7 , f i g s . 9 - 1 1 , 1 3 - 1 7 

P o l i e l l a , ge.rm.ana ( R e s s e r ) FRITZ, p . 2 0 7 , P i . 3 7 , f i g s . 1-9 (synonomy 

t o d a t e ) . 

D i s c u s s i o n . — F r i t z ( I 9 6 S , p . 2 0 7 ) h a s g i v e n a n a d e q u a t e d e s c r i p 

t i o n of t h i s s p e c i e s and h a s c l a r i f i e d t h e a s i g n m e n t s of many of t h e 

s p e c i m e n s d e s c r i b e d and e x c e s s i v e l y s p l i t by R e s s e r ( 1 9 3 9 b ) . T h i s 

s p e c i e s i s d i s t i n g u i s h e d by h a v i n g a n o n - d e n t i c u l a t e p y g i d i a l m a r g i n 

and h a v i n g two o r t h r e e s h a l l o w p l e u r a l f u r r o w s wh ich c o n t i n u e o n t o 

t h e i n n e r edge of t h e p y g i d i a l b o r d e r . 

this species. 

Occurr ence. --RD.re in. collections UU-447 , U11-4-51, lJU-452, UU-453 J 

and UU..J.j..54" 

Genus POI.IELLA Halcott, :1.916 

Bathyuriscus (Poliella ) HALCOTT, 191 6b, p. 349 . 

Poliella \~ALCarT~ 1916b, .,p, 349; RAYMOND , 1928, p. 310; RESSER, 1935, 

p. 43; KOBAYASHI, 1942, p. 153 ; POULSEN in HARRING'I'Or~ , 195g e p. 

226;- FRITZ, 1968 , p. 206. 

~ 2J2..~cies . --B3.thyurisc us (Poliel1EJ anteros HA LCOTT, 1916b, 

p. 349, Pl. 46, f ig . 5. 

Discussion. --The concept of 'polie l la as a long- eyed coryne:iCOchid 

characteri zed by a s ma.ll, poorly segmented pygi diuiI1 seems t o he1.ve 

been cons istently applied by all authors who have a.ss::i.gned species t o 

the genus. HOYTever, a s pointed out by Fritz (1 968 , p. 206), the genus 

1nclud.es at present s pec i es with and lVithout a xial spines on the occi

pital ring and thoracic segments . 

POLIELLA GERf.'iANA (Hesser) 

PI. 7, figs. 9-':1.1 J 13-17 

Poliella ~ern1-1.na (Resser) FRITZ, p. 207, Pl. J'l, figs. :1.-9 (synonomy 

to date). 

Discussion.--Fritz (1968 , p. 207) has given an adequate descrip

tion of this species and has clarified the asig~~ents of many of the 

specimens des cribed and excessively split by Resser (1939b). This 

species is distingulshed by havlng a non-denticulate pygidial margin 

and having twe or three shallow pleural furrows which continue onto 

the inner edge of t.he pygidial border. 

http://ge.rm.ana


O c c u r r e i i c e , — A b u n d a n t i n c o l l e c t i o n UU-408, r a r e i n c o l l e c t i o n s 

UU-420 and UU-421. 

POLIELLA MILLERI n . s p , 

P I . 7 , f i g s . 1 8 - 2 1 , 2 3 - 2 5 

D i a g n o s i s . - - G r a n l d i u m s u b q u a d r a t e , q u i t e c o n v e x , l e n g t h e q u a l s 

width , . G l a b e l l a p r o m i n e n t , expands s l i g h t l y a n t e r i o r l y , n e a r l y r e a c h 

a n t e r i o r m a r g i n of c r a n i d i u m , b r o a d l y r o u n d e d a n t e r i o r l y , Fou r p a i r s 

o f f a i n t g l a b e l l a r ' f u r r o w s v i s i b l e : S I and S2 o b l i q u e b a c k w a r d s ; 

S3 t r a n s v e r s e ; S4 o b l i q u e f o r w a r d s . A x i a l f u r r o w s h a l l o w , d i s t i n c t 

f o s s u l a e p r e s e n t . O c c i p i t a l f u r r o w s h a l l o w , c o m p o s i t e , d e e p e n s l a t e r 

a l l y . O c c i p i t a l r i n g t r i a n g u l a r , a b o u t 0 . 2 5 g l a b e l l a r l e n g t h ; b e a r s 

s m a l l med ian n o d e . F r o n t a l a r e a i n d i s t i n c t . B o r d e r f a i n t , n a r r o w , 

more d i s t i n c t l a t e r a l l y . B o r d e r f u r r o w n a r r o w , f a i n t . F i x i g e n a e abo 

0 . 5 0 g l a b e l l a r w i d t h a t eye l i n e , m o d e r a t e l y c o n v e x , d o w n s l o p i n g . 

P a l p e b r a l l o b e s s l i g h t l y d o w n s l o p i n g , s l i g h t l y l e s s t h a n 0 . 5 0 l e n g t h 

of g l a b e l l a , m i d p o i n t s i t u a t e d b e h i n d m i d p o i n t o f g l a b e l l a . P a l p e 

b r a l f u r r o w s s h a l l o w , d i s t i n c t . Eye r i d g e s s h o r t , f a i n t , meet a x i a l 

f u r r o w o p p o s i t e f o s s u l a e . P o s t e r i o r a r e a of f i x i g e n a e d i s t i n c t l y 

n a r r o w e r t h a n g l a b e l l a a t o c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l s u t u r e 

d i v e r g e n t , s t r a i g h t . P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s , 

Pyg id ium m o d e r a t e l y c o n v e x , t w i c e a s wide a s l o n g . Ax i s p r o m i 

n e n t , c o n v e x , t a p e r e d , c o n s i s t s o f two r i n g s , a t e r m i n a l p i e c e , and a 

s h o r t p o s t a x i a l r i d g e t h a t r e a c h e s p o s t e r i o r m a r g i n of p y g i d i u m . 

A n t e r i o r r i n g b e a r s low, t r a n s v e r s e r i d g e . P l e u r a l f i e l d s l i g h t l y 

c o n v e x , d o w n s l o p i n g , c r o s s e d by t h r e e p l e u r a l and two l e s s d i s t i n c t 

i n t e r p l e u r a l f u r r o w s . Fur rows e x t e n d a c r o s s weak b o r d e r f u r r o w o n t o 

Occurr§.;.!?£~. --Abundant in collection uu-408, rare i n collections 

lJU-420 and UU-421, 

POLIELLA MILLERI n. sp. 

Pl. 7, figs. 18-21, 23-25 

piagnosis.--Cranidium subquadrate, quite convex, length equals 

wiclth. Glabella p.r ominent, expands slightly anteriorly ~ nearly rea.ches 

a.nterior margi.n of cranidium, broadly rounded anteriorly. li'our pairs 

of faint glabellar furrows visible: S1 and S2 oblique backwa.rds; 

S3 tra1lSverse; S4 c blique forwards. Axial furro''; shallow, distinct. 

fossulae present. Occipital furrow shallow, composlte$ deepens later-" 

ally. Occ:i.pi tal ring triangular , about 0.25 gla bellar length; bc,iJ:s 

small median node. Frontal area indistinct. Border faint, l~~OW~ 

more distinct la.terally. Border furrow narrow, faint. Fixigenae ct1,Xlut 

0.50 glabellar Hidth at eye line, moderate ly convex, dmm.sloping. 

Palpeb".cal lobes slightly downsloping, slightly less than 0.50 length 

of glabe.lla f midpoint situated behind midpoint of glabella. Palpe

llr'al i\u:roHs shallow, distinct. Eye ridges short, faint, meet axia.l 

furrm-i opposite fossulae. Posterior area of fixigenae distinctly 

nar::C01ier than glabella at occipital furrow. Preocular facial suture 

divergent, straight.. Postocular facial suture divergent, sinuous, 

Pygidium moderately convex, twice as wide as long. Axis promi·· 

nent, convex, tapered., consists of two rings, a terminal piece, and a 

short postaxial ridge that reaches posterior margin of pygidium. 

Anterior ring bears ION', transverse ridge. Pleural field sllghtly 

convex, downs loping , crossed by three pleural and two less distinct 

inte:rpleural furrm-1s. FurroHs extend across weak border furrow onto 
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b o r d e r . B o r d e r r e l a t i v e l y n a r r o w , e x t e n d e d I n t o two p a i r s of 

b u l g e s o r f a i n t b l u n t s p i n e s o p p o s i t e f i r s t two p l e u r a l f u r r o w s , 

wh ich g i v e t h e b o r d e r a, s c a l l o p e d a p p e a r a n c e . P o s t e r i o r m a r g i n h a s 

s l i g h t median n o t c h . 

S u r f a c e of t e s t smooth o r f a i n t l y p u n c t a t e . F a i n t v e n a t i o n may 

be p r e s e n t on p y g i d i a , ! b o r d e r . 

D i s c u s s i o n . — T h e c r a n i d i u m of t h i s s p e c i e s i s c h a r a c t e r i z e d by 

a s l i g h t l y expanded g l a b e l l a w i t h f a i n t g l a b e l l a r f u r r o w s and a b r o a d , 

e v e n l y r o u n d e d a n t e r i o r m a r g i n . The pyg id ium h a s a p r o m i n e n t , tampered 

a x i s t h a t r e a c h e s t h e p o s t e r i o r b o r d e r . The p y g i d i a l b o r d e r i s e x t e n d e d 

i n t o two p a i r s of s w e l l i n g s o r f a i n t s p i n e s . T h i s s p e c i e s d i f f e r s f rom 

P , germana i n h a v i n g l e s s d i s t i n c t g l a b e l l a r f u r r o w s and a more b r o a d l y 

r o u n d e d a n t e r i o r c r a n i d l a l m a r g i n . The p r e o c u l a r f a c i a l s u t u r e s a r e 

l e s s s t r o n g l y d i v e r g e n t and t h e o c c i p i t a l r i n g s l o p e s upward p o s t e r i 

o r l y r a t h e r t h a n b e i n g f l a t . The p y g i d i u m of P . m i l l e r i h a s one l e s s 

a x i a l r i n g , one l e s s p l e u r a l f u r r o w , a d e n t i c u l a t e m a r g i n , and t h e 

b o r d e r i s n a r r o w e r and b e t t e r d e f i n e d t h a n i n P . g e r m a n a . 

O c c u r r e n c e , — A b u n d a n t i n c o l l e c t i o n s UU-422 and UU-423. 

H ^ ^ i ^ v n e . — C r a n i d i u m (1383) i l l u s t r a t e d on p l a t e 7 , f i g u r e s 2 0 , 

2 3 , and 2 4 . 

POLIELLA? s p . u n d e t . 

P I . 7 , f i g s . 2 2 , 26 

D i a g n o s i s . — P y g i d i u m s e m i e l l i p t i c a l , l e n g t h 0 . 6 0 w i d t h , m o d e r a t e l y 

c o n v e x . A x i s p r o m i n e n t , h i g h l y c o n v e x , t a p e r e d , c o n s i s t s of f o u r r i n g s , 

a v e r y s h o r t t e r m i n a l p i e c e , and a s h o r t p o s t a x i a l r i d g e t h a t r e a c h e s 

p o s t e r i o r m a r g i n of p y g i d i u m . A n t e r i o r t h r e e r i n g s have e l o n g a t e ( t r , ) 

border. Bore leI' relc'1tively nrJ..r:ro'tr, e:<tended into two pairs of 

bulges or faint blunt spines opposite first two pleural. furrows, 

which gl ve the 'border a scalloped appearance. Posterior rr:argin has 

slight r.led.ian notch. 
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Surface of test smooth or faintly punctate . Faint venation may 

be present on pygidial border. 

Discussion.--The cranidium of this species is characterized by 

a slightly expanded glabella with faint glabellar furrows and a 'broad, 

evenly r01mded anterior margin. The pygidium has a prominent, tapered 

axis that n~aches the posterior border. The pygidial border is extended 

into two pairs of s"Tellings or faint spines. This species differs from 

~. ge:Cll'~na in having less distinct glabellar furrovlS and a more broadly 

rounded anteri.or- cranid:1.al rr.a.rgin. The preocular faciaJ. Sl .. tures a:r:e 

less sb:ongly divergent and the OCCipital ring slopes upv,ard poste:r:i

orly rather than being flat. The pygiditm of R. m~lleri has one less 

axi.al ring, one less pleural furrow, a denticulate margin, and the 

border is narrower and better defined than in R. germana . 

Occurrence.--Abundant in collections l~-422 and UU·423. 

Hol0'hY~. --Cranidium (1383 ) illustrated on ple.te 7, figures 20. 

23, and 24. 

POLr1I!LLA? sp. undet. 

Pl. 7, figs. 22, 26 

piagnosis.--Pygidium semielliptical, length 0.60 width, moderately 

convex. Axis prominent, highly convex, tapered, consists of four rings, 

a very short terminal piece, and a short postaxial ridge ttat reaches 

posterior IJ1.a...'t'gin of pygidium. Anterior three rings have elongate (tr.) 
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n o d e s t h a t d e c r e a s e i n s i z e p o s t e r i o r l y . P l e u r a l f i e l d m o d e r a t e l y 

c o n v e x , d o w n s l o p i n g , c r o s s e d by f o u r d i s t i n c t p l e u r a l f u r r o w s and t h r e e 

l e s s p r o m i n e n t i n t e r p l e u r a l f u r r o w s . Fu r rows e x t e n d o n t o b o r d e r . 

B o r d e r f a i r l y p r o m i n e n t , h o r i z o n t a l , e x t e n d e d i n t o what a p p e a r s t o be 

f o u r s m a l l n o d e s o r i n d i s t i n c t s p i n e s t h a t a r e l e s s d i s t i n c t p o s t e r i o r l y . 

S u r f a c e c o v e r e d w i t h f i n e g r a n u l e s . 

D i s c u s s i o n . — T h i s s p e c i e s i s r e p r e s e n t e d by one s m a l l d i s t i n c t i v e 

p y g i d i u m t h a t i s q u e s t i o n a b l y r e f e r r e d t o P o l i e l l a . The a x i s i s p r o m i 

n e n t , r e a c h e s t h e p o s t e r i o r b o r d e r , and t h e a x i a l r i n g s have w e l l -

d e v e l o p e d n o d e s . The p l e u r a l f i e l d s a r e c r o s s e d by d i s t i n c t p l e u r a l 

and i n t e r p l e u r a l f u r r o w s and t h e b o r d e r i s e x t e n d e d i n t o wha t a p p e a r s 

t o be i n d i s t i n c t nodes o r s p i n e s . 

O c c u r r e n c e . — O n e pyg id ium i n c o l l e c t i o n UU-439* 

Genus P0LYPLEURASP1S P o u l s e n , 192? 

P o l y p l e u r a s p i s POULSEN, 1 9 2 ? , p . 2 ? 0 . RASETTI, 19.51- P- i ? 5 ~ i ? 6 , 

POUISEN, 1959 , P . 2 2 6 . 

Type s p e c i e s . — P o l y p l e u r a s p i s s o l i t a n a POULSEN, 1927 , p . 2 ? 2 , P I . 

1 7 , f i g s . 8 - 9 . 

D i s c u s s i o n . — R a s e t t i ' s ( 1 9 5 1 , p . 175) d i a g n o s i s of P o l y p l e u r a s p i s 

i s f o l l o w e d h e r e . As R a s e t t i n o t e d , t h i s g e n u s i s c l o s e l y r e l a t e d t o 

G l o s s o p l e u r a , b u t d i f f e r s c h i e f l y i n t h e c h a r a c t e r s of t h e p y g i d i u m , 

POLYPLEURASPIS s p . u n d e t . 

P I . 8 , f i g . 1 

D i a g n o s i s . — P y g i d i u m s u b t r i a n g u l a r , O r i g i n a l c o n v e x i t y m o d i f i e d 

by c o m p a c t i o n i n s h a l e . Axi s m o d e r a t e l y t a p e r e d , p r o b a b l y e x t e n d s 

o n t o p o s t e r i o r b o l d e r . F o u r t e e n a x i a l r i n g s and a t e r m i n a l p i e c e a r e 

nodes that decrease in she posteriorly. Pleural field morierately 

convex , d.ovmsloping , crossed by four distinct pleural furrovlS and three 

less prominent interpleural furroHs. . Furrmrs e.xtend onto bor der, 

Border fairly prominent, h.orizontal, extend_cd i nto what appears to be 

four small nodes or indistinct spines t,ha-h are l es s dis tinct posteriorly. 

Surface covered i1ith fine granules. 

Diseussion. --This species is represented -by one small distinctive 

pygidium that is questionably referred to Pol:le lla. The axis is proml-

nent, reaches the posterior border, and the axia l rings have well-

developed nodes. The pleural fie lds are cross ed by d istinct plem:-al 

and interpleural f ur:roHs and the border i s extended into uhat. appears 

to be indistinct nodes or spines . 

Occurrenc e . --One pvgidium in (.!ollection UU....J-I-39. ------- . 

Genus POLYPLEURASPI S Poulsen, 1927 

Polypleuxaspis POULSEN , 1927, p. 270, RAS E;'].'T I , 19519 p. 175-176, 

POUlSEN, 1959, p. 226. 

1'Ype sPec~es.--Polypleuras pis ~olitanB:. POULSEN, 1927, p. 272, Pl. 

17, figs. 8-9. 

Disci.lssion.--Rasetti's (1951, p . 175) d i a gnos l.s of Roll'pleUJ:'asr~~~ 

is followed her e. As Rasetti noted, this genus i s c10sely relat.ed to 

Glosso;pleura, but differs chiefly in the characters of the pygidium. 

POLYPIEURAS PIS s p. undet. 

Pl. 8, fig. 1 

Diagnosis. --Pygiditun subtriangular. Orlginal convexity modified 

by compaction in 3hale . Axis mod.erately tapered, pro1xlbly extends 

onto posterior -bo:cder. F'ourteen axial r:tngs and a t er n-dnal piece a.re 
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d i s t i n g u i s h a b l e ; m o d e r a t e l y w i d e , s e p a r a t e d by na r row r i d g e s . B o r d e r 

na r row and s l i g h t l y c o n c a v e ; w i d e n s p o s t e r i o r l y ; s u r f a c e a p p e a r s t o be 

s m o o t h , Pyg id ium 1 1 , 1 mm l o n g and 1 2 , 0 mm w i d e . 

D i s c u s s i o n . - - O n l y one l a r g e pyg id ium of t h i s genus h a s been f o u n d , 

and i t I s an i m p r e s s i o n f l a t t e n e d i n s h a l e , The s p e c i m e n most c l o s e l y 

r e s e m b l e s P o l y p l e u r a s p i s i n s i g n i s R a s e t t i ( 1 9 5 1 , P . l ? 6 ) j b u t i t i s 

d i f f i c u l t t o compare t h e f l a t t e n e d pyg id ium p r e s e r v e d i n t h e Spence 

S h a l e w i t h undeformed s p e c i m e n s p r e s e r v e d i n l i m e s t o n e of t h e S t e p h e n 

F o r m a t i o n i n B r i t i s h Co lumbia , I t d i f f e r s from P. i n s i g n i s by h a v i n g 

more a x i a l r i n g s , wh ich a r e more d i s t i n c t , and n a r r o w e r p l e u r a l f u r r o w s 

The s i z e of t h i s pyg id ium i s s l i g h t l y s m a l l e r t h a n t h e l a r g e s t r e p o r t e d 

pyg id ium of P, i n s i g n i s . 

A s i n g l e c r a n i d i u m and a s i n g l e j u v e n i l e pyg id ium of. PffIffplffuraspi: 

s p , have been r e p o r t e d from t h e Chisho lm F o r m a t i o n of t h e Drum Moun

t a i n s of w e s t - c e n t r a l U tah ( O l d r o y d , 1 9 7 3 , P . 6 4 ) , Because t h e 

p y g i d i u m i s v e r y s m a l l , i t i s n o t p o s s i b l e t o compare t h e two a d e q u a t e -

a y . 

I know of no e s t a b l i s h e d s p e c i e s t o wh ich t h i s pyg id ium c a n be 

a s s i g n e d w i t h c o n f i d e n c e , and t h e p y g i d i u m i s j u d g e d i n a d e q u a t e t o be 

a h o l o t y p e f o r a new s p e c i e s . 

O c c u r r e n c e , — O n e pyg id ium i n c o l l e c t i o n UU-432. 

Genus PTARMIGANIA Raymond, 1928 

P t a r m i g a n i a RAYMOND, 1928 , p . 3 1 0 ; KOBAYASHI, 1 9 3 5 , P . 1 3 0 ; RESSER, 

1939b , p . 3 7 ; KOBAYASHI , 1942 , p . 1 5 1 - 1 5 3 ; R A S E T T I , 1 9 5 1 , P . 1 7 7 , 

1 ? 8 ; LOCHMAN, 1952 , p . 131-133? RESSER, I 9 4 5 , p . 1 9 5 ; HUPE, 1 9 5 3 , 

p . 1 0 7 ; IVSHIN, 1957 , p . 31? POULSEN, 1959 , P . 2 2 6 , 
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distinguishable; moderately wide, s9Jarated by narroVl rid.ges. Border 

narrow and slightly concave; widens posteriorly; surface appears to b0 

smooth. Pygidium 11.1 mm long and 12.0 ffi1il wide. 

Discuss ion.--Only one large pygidium of this genus has been f ound., 

and it is an impression flattened in shale. The specimen m0st closely 

resembles Polypleuraspis ins i gnis Rasetti (1951, p. 11'6) ~ but it is 

difficult to compare the flattened pygidium preserved in the Spence 

Shale with undeformed specimens preserved in limestone of the Stel)hen 

Formation in British Columbia. It differs from ,!:.ins i f;nis -bY ha'!lng 

more axial rings, w'hich are more distinct, and narrower pl em:al f1..'.rrows . 

The size of this pygidium is slightly s mal ler than the lc..rgest reported. 

pygidium of ,!:. insignis. 

A single cTanidium and a single juvenile pygidium of !'21Y..r:!:E~~:221L"\'~ 

sp. have been reported from the Chisholm Formation of t he Dru:n I··jourl

tains of west-central Utah (Oldroyd, 1973, p. 64). :Because the 

pygidium is very sma ll, .it is not possible to compare the tHO ad .. equa te

ly. 

I know of no est.ablished species to which this · pygidht.rr. can be 

assigned Hith confidence, and the pygidium is judged inadequate t.o bB 

a holotype for a nevr species. 

Occurrence. --One pygidium in collection UU-L!-32. 

Genus PTARNI GANIA Raymond, 1928 

Ptarmigania RAYi'101:,m, 1928, p. 310; KOBAYASHI, 1935, p. 130; RESSE:>t, 

1939b, p. 37; KOBAYASHI, 19"+2, p. 151-153; RASb"TTI, 1951, p. 177, 

178; LOCHl¥IAN, 1952, p. 131-133; BESSER, 19"+5, p. 195; HUPE, 1953, 

p. 10'1; IVSHIN, 1957, p. 31; POUlSEN, 19.59, p. 226. 
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Type, s p e c i e s . — B a t h y u r i s c u s r o s s e n s l s WALCOTT, 1917a , p . 4 6 - 4 9 , 

P I . 5 , f i g s . 5 , 5 a ~ d . 

D i s c u s s i o n . — T h e d i a g n o s i s "by Raymond ( 1 9 2 8 , p . 310) i s a d e q u a t e 

and i s f o l l o w e d h e r e . P t a r m i g a n i a i s c h a r a c t e r i z e d "by a p y g i d i u m w i t h 

one p a i r o f a n t e r o l a t e r a l b o r d e r s p i n e s and nubs of one o r two a d d i t i o n 

a l s p i n e s , C r a n i d i a a r e g e n e r a l l y i n d i s t i n g u i s h a b l e f rom t h o s e of 

P t a r m i g a n o i d e s w i t h o u t a s s o c i a t e d p y g i d i a . Ptarm.iga.nia and t h e c l o s e l y 

r e l a t e d P t a r m i g a n o i d e s axe compared u n d e r t h e d i s c u s s i o n of t h a t g e n u s . 

PTARMIGANIA EXIGUA R e s s e r 

P I . 8 , f i g s . 2 - 9 , 13 

P t a r m i g a n i a e x i g u a RESSER, 1939"b, p . 3 8 , P I , 4 , f i g s . 1 -10 , 

P t a r m i g a n i a n a t a l i s RESSER, 1939b , p . 3 9 , P I , 4 , f i g s , 1 3 - 1 8 , 

P t a r m i g a n i a o r n a t a RESSER, 1939b , p . 3 9 , P I . 4 , f i g s . 2 5 ~ 3 2 . 

P t a r m i g a n o i d e s e x i g u a ( R e s s e r ) FRITZ, 1 9 7 1 f P . 3 9 . 

D i a g n o s i s . — C r a n i d i u m c o n v e x , s u b q u a d r a t e . G l a b e l l a e x t e n d s t o 

a n t e r i o r bord_er, m o d e r a t e l y c o n v e x , s l i g h t l y expanded a n t e r i o r l y , 

b l u n t l y r o u n d e d a t f r o n t . A x i a l f u r r o w s t r o n g , f o s s u l a e w e l l d e v e l o p e d . 

Four p a i r s of d i s t i n c t g l a b e l l a r f u r r o w s v i s i b l e : S I s t r a i g h t , o b l i q u e 

b a c k w a r d s ; S2 s l i g h t l y c o n v e x , o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e , 

d e e p e s t m e d i a l l y ; S4 o b l i q u e f o r w a r d s . O c c i p i t a l f u r r o w w e l l d e v e l o p e d , 

c o m p o s i t e , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g t r i a n g u l a r , a b o u t 0 . 2 0 

l e n g t h of g l a b e l l a , e x t e n d e d i n t o s t r o n g s p i n e . F r o n t a l a r e a u n d i 

v i d e d , a b o u t 0 , 1 0 l e n g t h of g l a b e l l a , f l a t o r s l i g h t l y u p t u r n e d m e d i 

a l l y , becomes d i s t a l l y u p t u r n e d l a t e r a l l y . A n t e r i o r a r e a of f i x i g e n a e 

a b o u t 0 , 2 5 maximum g l a b e l l a r w i d t h , s l o p e downward. P a l p e b r a l a r e a of 

f i x i g e n a e s l i g h t l y t o m o d e r a t e l y c o n v e x , n e a r l y h o r i z o n t a l , a b o u t 0 , 6 0 

!J,pe ~ccie~, --·Ba.t.hyt..i£is£~ rossensls vlAJ..GOTT, 1917a, p. 46-49, 

Pl. 5, figs. :5, 5a-d .. 

Dlscussion .--The diagnosis by Raymond (1928, p. 310) is a.dequate 

ani is folloHed here, ~arrnigania is characterized by a pygidium with 

one pair of anterolate:cal border spines and nubs of one or trIO addition

al spines, Cranidia are generally indistinguishable from those of 

ptarm~.,g?:-noid.€!!. ;dt.hout associated pygldia. ptarmi gania a.nd the closely 

relc.ted Ftarhli ganoides are compared under the discussion of tr~t genus, 

PfARIHGANIA EXIGUA Resser 

Pl. 8, figs. 2-9, 13 

Ptarmigania ~xigua RESSER, 1939b, p. 38, Pl. 4, figs. ' 1-10. 

ptarmigania na-calis RES8ER, 1939b, p. 39, Pl. 4, figs. 13-18. 

rtarmigani§i ornata. RES8ER, 19390, p. 39, Pl. 4, fi gs . 25··32. 

r.!-armigano:i.des exigua (Resser) FRI'rZ, 1971, p. 39, 

Diagnosis. --Cranidium convex, subquadrate. Glabella exteno.s to 

anterior bol~er, mo1erately convex, slightly expanded anteriorly, 

bluntly rounded at front. Axial furro,", strong, fossulae well developed, 

Four rairs of distinct glabellar furrO'l'ls visible: 81 straight, oblique 

backwards; 82 slightly convex, oblique backwards; 83 tra~~verse, 

deepest medially; 84 oblique fOri-iards. Occipital furrOVi rle11 devoloped, 

composite, deepens laterally. Occipital ring triangular., about 0.20 

length of glabella, extended into strong spine. Frontal area undi

vided, about 0.10 length of gJabella, f1at or slightly upturned medi

ally, becomes distally upturned laterally. Anterior area of fixigenae 

about 0.25 maximum gJabellar width, slope downward.. Palpebral area of 

fixigenae slightly to moderately convex, nearly horizontal, about 0.60 

http://Ptarm.iga.nia
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w i d t h of g l a b e l l a a t eye l i n e . P a l p e b r a l l o b e s w e l l d e v e l o p e d , a b o u t 

0 . 5 0 g l a b e l l a r l e n g t h . Eye r i d g e s s h o r t , s t r o n g , meet a x i a l f u r r o w 

o p p o s i t e S 4 , P o s t e r i o r a r e a of f i x i g e n a e a b o u t same w i d t h a s g l a b e l l a 

a t o c c i p i t a l f u r r o w , d i s t i n c t s p i n e d i r e c t e d p o s t e r o l a t e r a l l y f rom 

t i p . P r e o c u l a r f a c i a l s u t u r e d i v e r g e n t , c o n v e x . P o s t o c u l a r f a c i a l 

s u t u r e d i v e r g e n t , s i n u o u s . 

Pygidium. c o n v e x , s e m i e l l i p t i c a l , much w i d e r t h a n l o n g . Ax i s 

p r o m i n e n t , c o n s i s t s o f two o r t h r e e r i n g s , a t e r m i n a l p i e c e , and a, 

s h o r t p o s t a x i a l r i d g e which e x t e n d s o n t o b o r d e r , A n t e r i o r r i n g b e a r s 

s t r o n g s p i n e , p o s t e r i o r r i n g i s u s u a l l y i n d i s t i n c t . P l e u r a l r e g i o n s 

d o w n s l o p i n g , c r o s s e d by t h r e e p l e u r a l and two f a i n t i n t e r p l e u r a l 

f u r r o w s t h a t e x t e n d o n t o b o r d e r . B o r d e r d i s t i n c t . A n t e r o l a t e r a l 

c o r n e r e x t e n d e d i n t o a b l u n t p o s t e r i o r l y d i r e c t e d s p i n e . Remainder of 

b o r d e r e x t e n d e d i n t o t h r e e o r f o u r s h o r t n u b s . 

S u r f a c e o f t e s t covered, w i t h w e l l - d e v e l o p e d g r a n u l a r o r n a m e n t a t i o n 

w i t h e x c e p t i o n of f u r r o w s . I n a d d i t i o n , f r o n t a l a r e a and p a l p e b r a l 

l o b e s o f c r a n i d i u m , and p l e u r a l r e g i o n s o f pyg id ium a r e f i n e l y p u n c 

t a t e . A n t e r i o r b o r d e r s t r i a t e d . 

D i s c u s s i o n . — R e s s e r h a s c a u s e d a g r e a t d e a l of c o n f u s i o n by 

e x c e s s i v e s p l i t t i n g of t h i s s p e c i e s . I n t h e a b o v e synonomy a r e l i s t e d 

t h r e e of R e s s e r ' s s p e c i e s t h a t were b a s e d on s l i g h t v a r i a t i o n s i n 

morpho logy , s i z e , and o r n a m e n t a t i o n , P . e x i g u a i s c h a r a c t e r i z e d by 

a w e l l - d e v e l o p e d g r a n u l a r o r n a m e n t a t i o n and o n l y one p a i r o f s h o r t 

p y g i d i a l s p i n e s and s e v e r a l nubs of a d d i t i o n a l s p i n e s . 

O c c u r r e n c e , — A b u n d a n t i n c o l l e c t i o n s UU-408 and UU-420. R a r e 

i n c o l l e c t i o n s UU-409 and UU-463, 
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width of glabella at eye line. Pa.lpeb-..cal lobes well develo:ped, about 

0.50 gla.bellar length. Eye ridges shorts strong, m8et axial furrow 

opposite S4, Posterior area of f:b:lgenae a1xmt same rdd.th as glabella 

at occipital furro,,1, distinct spine d.i:cected posterolat.erally from 

tip. PreocuJ.ar facial suture divergent , convex. Posi:ocular facial 

suture divergent, sinuous. 

Pygidium. convex, semielliptlcal, much wider than long. Axis 

prominent, cons ists of two or three r:i.ngs, a teJ:minal piece, and a 

short postaxial ridge which extends onto t:.order. Anterior :cing bears 

strong spine, posterior ring is usually indistinct, Pleural regions 

dmmsloping, crossed by th..ree ple1Jxal ?.nd hro faint interpleural 

furrows that extend onto border. Boreler d.istinct. Ant.erola.teral 

corner extEmded into a blunt posteriorly directed. spine. Remaind.er of 

border extended. into th.ree or four short. nubs . 

Surface of test covered idth Hell-develo:ped granular ornamentation 

with exception of furrows. In addItion, frontal area and palpebral 

lobes of cranidiu.1Jl, and pleural regions of pygicUUHl are finely punc

tate. Anterior border striated. 

Discussion. --Resser has caused a great deal of confusj.on by 

excessive splitting of this species. In the above synonomy are listed 

three of Resser's species tha.t lolere 1::ased on slight varia.tlons in 

morphology, size, and orl".amentation. !:. exigua is characterized by 

a well-developed granular o:rnamentation and. only one pair of short 

pygidial spines and several nubs of ad.ditional splnes. 

Occug~. --Abundant in collections uu-408 and UU-J.-l-20. Rare 

in colloctions UU~~09 and UU-463. 



Genus PTARMIGANOIDES R a s e t t i , 1951 

Ptarmigano. id .es RASETTI, 1 9 5 1 , p . 1 7 3 ; POULSEN i n H a r r i n g t o n and o t h e r s 

1 9 5 9 , P . 2 2 6 , 

Type s p e c i e s . — P t a r m i g a n o i d e s b o w e n s i s RASETTI, 1 9 5 1 , p . 1 7 9 , 

P I , 2 0 , f i g s , 1 -8 . 

D i s c u s s i o n . — T h e d i a g n o s i s by R a s e t t i ( 1 9 5 1 , P . 178) i s a d e q u a t e 

and i s f o l l o w e d h e r e . R a s e t t i ( 1 9 5 1 , P . 178) p r o p o s e d t h e genus 

P t a r m i g a n g i d e s f o r t h e s p e c i e s from t h e Naomi Peak Tongue of t h e Twin 

Knobs F o r m a t i o n t h a t R e s s e r (1939b) a s s i g n e d t o P o l i c h o r n e t o p s i s , and 

i n c l u d e d a new s p e c i e s from t h e C a t h e d r a l F o r m a t i o n , a t Bow L a k e , 

i n t h e Canad ian Rocky M o u n t a i n s . P t8 rmigano id . e s d i f f e r s f rom Pta rmiga . 

i a p r i m a r i l y by h a v i n g t h r e e o r more p a i r s of w e l l - d e v e l o p e d p y g i d i a l 

b o r d e r s p i n e s , P t a r m i g a n i a t y p i c a l l y h a s one p a i r of a n t e r o l a t e r a l 

b o r d e r s p i n e s a n d nubs of one o r two a d d i t i o n a l s p i n e s . The c r a n i d i a 

o f b o t h g e n e r a , a s R e s s e r h i m s e l f s t a t e s a r e g e n e r a l l y i n d i s t i n g u i s h 

a b l e ; n o r can t h e y be s e p a r a t e d from c r a n i d i a o f P a r a l b e r t e l l a and 

c e r t a i n o t h e r l o n g - e y e d c o r y n e x o c h i d s w i t h o u t knowledge of t h e a s s o c i 

a t e d p y g i d i a . 

R e s s e r ( 1939b ) l ias c a u s e d a g r e a t d e a l of c o n f u s i o n by e x c e s s i v e 

s p l i t t i n g of s p e c i e s and i n a d e q u a t e e v a l u a t i o n of t h e i r m o r p h o l o g y . 

P a l m e r ( i n p r e s s ) h a s r e - e v a l u a t e d R e s s e r ' s s p e c i e s and s t a t e s : 

I n s t e a d o f t w e n t y - o n e s p e c i e s a s s i g n e d t o two g e n e r a , 
t h e r e a r e now c o n s i d e r e d t o be t h r e e s p e c i e s of t h r e e 
g e n e r a . The t h r e e s p e c i e s a r e : P o l i e l l a germana ( R e s s e r ) 
a l r e a d y r e v i s e d by F r i t z ( 1 9 6 8 ) ; i t arm i gano i d e s p r o p i n q u a . 
( R e s s e r ) c h o s e n from e l e v e n names b e c a u s e i t s " t y p e " 
l o t c o n t a i n s t h e most r e p r e s e n t a t i v e s p e c i m e n s f o r t h e 
s p e c i e s ; and. P t a r m i g a n i a e x i g u a R e s s e r , P . germana h a s 
smooth o r p i t t e d o r n a m e n t a t i o n , l a c k s f i x i g e n a l s p i n e s 
and h a s a pyg id ium t h a t l a c k s b o r d e r s p i n e s ; P . p r o p i n q u a 
h a s a w e a k l y g r a n u l a r o r n a m e n t a t i o n and f o u r p a i r s of 

Genus PrARHIGpJ'l"OIDES Rasetti, 1951 

Ptarmi~al1oid.es RASE-TTI, 1951, p. 178; POULSEN in Harringt.on and others, 

1959, p. 226. 

~te s~~~ies.--I~armiganoides bowensis RASETTI, 1951, p. 179, 

Pl. 20, figs. 1-8. 

Discussion. --The diagnosis 'by Rasetti (1951, p. 178) is adequate 

and is follovTed here. Rasetti (1951, p. 178) proposed the genus 

ptarml.ga..noid~~ for the species from the Naomi Peak Tongue of the Twin 

Knobs Formation that Resser (1939b) assigned to Dolicnometopsis; and 

included a new s¥~cies from the Cathedral Formation, at BO'i-T lake, 

in the Canadian Rocky Hountains, Ftarrniganoides diffe:cs from Pt.armigq.~-

ia primarily by having three or more pairs of 'Hell-developed pygicU.'.:I. l 

border spines. gte..;rmig§llia typically has one pair of a11ie:r.olateral 

border spines and nullS of one or t\{Q additional spines. The cranidit\, 

of both genera, as Resser himself states are generally indistinguish-

able; nor can they be separated from cranidia of Baralbertella and 

certain other long-eyed corynexochids 'I-1i thout kll0Hledge of the associ·· 

ated pygidia. 

Resser (1939b) ha.s caused a great deal of confusion by excessive 

splitting of species and inadequat.e evaluation of their morphology, 

Palmer (in Fress) has re-evaluated Resser's species and states: 

Instead of twenty-one species assigned to two genera, 
there are now considered to be three species of three 
genera. The three species are: . Poliella german a (Resser) 
already revi.sed by Fritz (1968); Ptarmiganoides EE.2.Eingua 
(Resser) chosen from eleven names because tts "type" . 
lot contains the most representative specimens for the 
species, and. Pt? __ T.' JTl,t gania ~xif£u,a Resser. R. ger~ has 
smooth or pitted orna.mentation, lacks fixigenal spines 
and ha.s a pygidium that lacks border spines; R. propinqua 
has a weakly gralH.l1ar ornamentation and four pairs of 

http://Ptarmigano.id.es
http://Pt8rmiganoid.es
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s l e n d e r p y g i d i a l s p i n e s ; and P . e x i g u a h a s a w e l l -
d e v e l o p e d g r a n u l a r o r n a m e n t a t i o n and o n l y one p a i r 
o f s h o r t p y g i d i a l s p i n e s and s e v e r a l nubs of a d d i t i o n a l 
s p i n e s , 

f r i t z ( 1 9 6 8 , p . 2 0 ? ) a l s o n o t e s t h a t n o t a l l p a r a t y p e s of 

R e s s e r f s " s p e c i e s " were c o n s p e c i f i c w i t h t h e i r h o l o t y p e s . 

PTARMIGANOIDES PROPINQUA ( R e s s e r ) 

P I . 8 , f i g s . 1 0 - 1 2 , 14 , 16 , 1 ? , 1 9 , 20 

D o l i c h o m e t o p s i s p r o p i n q u a RESSER, 1939b , p . 3 4 , P I . 5 , f i g s . 1 1 - 1 3 . 

D o l i c h o m e t o p s i s comis RESSER, 1939b , p . 3 3 , P L 4 , f i g s . 2 2 - 2 4 . 

D o l i c h o m e t o p s i s communis RESSER, 1939b , p . 3 5 , P L 6 , f i g s . 5 - 8 . 

D o l i c h o m e t o p s i s g r e g a l i s RESSER, 1939b , p . 3 4 - 3 5 , P I . 6 , f i g s , 1 -4 . 

D o l i c h o m e t o p s i s l e p i d a RESSER. 1939b , p . 3 1 , P L 3 , f i g s . 3 1 - 3 3 . 

D o l i c h o m e t o p s i s m a n s f i e l d i RESSERM 1939b , p . 3 6 , P I . 6 , f i g s . 1 1 - 1 6 . 

D o l i c h o m e t o p s i s media RESSER, 1939b , p . 3 2 , P I . 4 , f i g s , 1 1 - 1 2 . 

D o l i c h o m e t o p s i s p o u l s e n i RESSER, 1939b, p . 3 3 - 3 4 , P I . 5 , f i g s . 1 -10 , 

D o l i c h o m e t o p s i s s t e l l a RESSER, 1939b , p . 3 2 , P I . 3 , f i g . 3 7 . 

P t a r m i g a n o i d e s s o b r i n a RESSER, 1939b , p . 4 0 , P I . 1 7 , f i g s , 1 2 - 1 5 . 

P t a r m i g a n o i d e s a u r i t a RESSER, 1939b , p . 3 7 ~ 3 8 , P L 3 , f i g s . 3 5 - 3 6 . 

D i a g n o s i s . — C r a n i d i u m m o d e r a t e l y c o n v e x , s u b q u a d r a t e , l e n g t h 

n e a r l y e q u a l t o w i d t h . G l a b e l l a p r o m i n e n t , e l o n g a t e , s l i g h t l y e x p a n d 

e d , b l u n t l y r o u n d e d a n t e r i o r l y , n e a r l y e x t e n d s t o a n t e r i o r m a r g i n of 

c r a n i d i u m . Four p a i r s of g l a b e l l a r * f u r r o w s f a i n t l y t o m o d e r a t e l y w e l l 

d e f i n e d . 3 1 c o n v e x , o b l i q u e b a c k w a r d s ; 32 s t r a i g h t , o b l i q u e backwards 

S3 t r a n s v e r s e ; S4 o b l i q u e f o r w a r d s . A x i a l f u r r o w n a r r o w , r e l a t i v e l y 

d e e p , s h a l l o w f o s s u l a e p r e s e n t . O c c i p i t a l f u r r o w wide ( s a g . ) s h a l l o w , 

d e e p e n s s l i g h t l y l a t e r a l l y . O c c i p i t a l r i n g 0 . 2 0 t o 0 , 2 5 g l a b e l l a r 

l e n g t h , t r i a n g u l a r , e x t e n d e d i n t o a s t r o n g p o s t e r i o r l y d i r e c t e d 

slender pygidial spines; and K. exigua has a Nell
dE~velopcd granular ornamentation and only one pair 
of short pygidial spines and several nuoo of additional 
spines. 

Fritz (1968, p. 207) also notes that not all paratypes of 

Resser's "sl1ecies" were conspecific with their holotypes. 

PI'ARIlIGANOIDES PROPINQUA (Resser) 

Pl. 8, figs. 10-12, 14, 16, 17, 19, 20 

Dolichomei£psi~ propinqua RESSER, 1939b. p. 34, Pl. 5, figs. 11-13. 

DolichometoDsis comis RESSER, 1939b, p. 33, Pl. 4, figs. 22-24. 

Dolichometo,ps is communis RESSER, :!.939b, p. 35, PI. 6, figs. 5-8. 

Dolichometops is gregal~~_ RESSER , 1939b, p. 3L~-3.5, PI. 6, figs. 1-4. 

Dolichometopsis lepida RESSER , 1939b, p. 31, PI. 3, figs. 31-33. 

Dollchomet orsis mansfteldi RSSSERN 1939b, p. 36, PI. 6, figs. 11-16. 

Dolich0l!!~is med.ia. RESSER , 1939b, p . 32, Pl. 4, figs. 11-12. 

Dolichometopsis poulseni RESSER , 1939b, p. 33-34, Pl. 5, figs. 1-10, 

Dolichometo:p§is stella RESSER, 1939b, p. 32, Pl. 3, fig. 37. 

Ptarmiganoides sobrina RESSER , 1939b, p. 40, Pl. 17, figs, 12-15. 

Ftarmiganoides aurita RESSER, 1939b, p. 37-38, Pl. 3, figs. 3.5-36. 

Diagnosj~.--Cranidium moderately convex, subquadrate, length 
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nearly equa.l to width. Glabella prominent, elongate, slightly expand-

ed, bluntly rounded anteriorly, nearly extends to anterior margin of 

cranidlum. Four pairs of glabellar furrows faintly to moderately well 

defined: S1 convex, oblique backwards; S2 straight, oblique backwards; 

S3 transverse; s4 oblique fon;ards. Axial furrow narrow, relatively 

deep, shallow fossu1£.e present. Occipital furrow wide (sag.) shallow, 

deepens slightly laterally. Occipital ring 0.20 to 0.25 glabellar 

length, triangula.r, extended into a strong posteriorly dlrected 
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o c c i p i t a l s p i n e , F r o n t a l a r e a a b o u t 0 , 0 5 g l a b e l l a r l e n g t h m e d i a l l y , , 

B o r d e r n a r r o w m e d i a l l y , becomes w i d e r l a t e r a l l y , s l i g h t l y u p t u r n e d t 

B o r d e r f u r r o w s h a l l o w , becomes i n d i s t i n c t m e d i a l l y , F i x i g e n a e 0 , 4 0 

t o 0 , 5 0 g l a b e l l a r w i d t h a t eye l i n e , m o d e r a t e l y c o n v e x , s l i g h t l y 

u p s l o p i n g t o n e a r l y h o r i z o n t a l . P a l p e b r a l l o b e s p r o m i n e n t , s i t u a t e d 

below l e v e l o f p a l p e b r a l a r e a of f i x i g e n a e , 0 , 4 0 t o 0 , 5 0 g l a b e l l a r * 

l e n g t h . Eye r i d g e s d i s t i n c t , s h o r t , mee t a x i a l f u r r o w j u s t i n f r o n t 

o f S 3 . P o s t e r i o r a r e a of f i x i g e n a e s l i g h t l y n a r r o w e r ( t r . ) t h a n g l a 

b e l l a a t o c c i p i t a l f u r r o w , d i s t a l e x t r e m e t i e s e x t e n d e d I n t o l o n g , t h i n , 

p o s t e r i o r l y d i r e c t e d s p i n e s , P r e o c u l a r f a c i a l s u t u r e d i v e r g e n t , c o n v e x , 

P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s , 

L I b r i g e n a e m o d e r a t e l y c o n v e x , l a t e r a l m a r g i n b r o a d l y r o u n d e d , 

Gena l f i e l d s l i g h t l y c o n v e x , d o w n s l o p i n g . B o r d e r w i d e , s l i g h t l y down-

s l o p i n g . B o r d e r f u r r o w s h a l l o w . G e n a l s p i n e b r o a d b a s e d , l o n g , e v e n l y 

t a p e r e d , d i r e c t e d p o s t e r i o r l y . 

Pyg id ium l a r g e , h i g h l y c o n v e x , l e n g t h a b o u t 0 , 6 5 w i d t h . A x i s 

p r o m i n e n t , h i g h l y c o n v e x , s l i g h t l y t a p e r e d , c o n s i s t s o f t h r e e d i s t i n c t 

r i n g s , a f a i n t f o u r t h r i n g on l a r g e r s p e c i m e n s , a t e r m i n a l p i e c e , and 

a low p o s t a x i a l r i d g e t h a t r e a c h e s p o s t e r i o r m a r g i n . F i r s t a x i a l r i n g 

b e a r s a s t r o n g u p r i g h t s p i n e , s e c o n d and t h i r d r i n g s have low e l o n g a t e 

( t r . ) n o d e s . P l e u r a l r e g i o n s m o d e r a t e l y c o n v e x , d o w n s l o p i n g , c r o s s e d 

by t h r e e p l e u r a l f u r r o w s wh ich end i n d e e p p i t s on b o r d e r . I n t e r 

p l e u r a l f u r r o w s i n d i s t i n c t . B o r d e r p r o m i n e n t , h o r i z o n t a l m a r g i n 

e x t e n d e d i n t o f o u r p a i r s o f s t r o n g , c y c l i n d r i c a l s p i n e s . S p i n e s of 

a b o u t e q u a l s t r e n g t h may become s l i g h t l y s t r o n g e r p o s t e r i o r l y . 

S u r f a c e of c r a n i d i u m , l i b r i g e n a e , and p y g i d i a weak ly g r a n u l a r . 

G r a n u l e s a r e more p r o m i n e n t on h i g h e r p a r t s o f t h e e x o s k e l e t o n . 

occipital spine. Frontal area about 0.05 glabellar length medially. 

Border narrow medially, becomes wider laterally, slightly upturned. 

Border furrolT shallow, becomes indistinct me<liaJ.ly. F'ixigenae 0.1.+-0 

'1'3 

to 0.50 glabellar width at eye line, moderately convex, slight l y 

upsloping to nearly horizontal. Palpebral lobes prominent, situated 

below level of palpebral area of fixigenae, 0,40 to 0.50 gJE,oellar 

length. Eye ridges distinct, short, meet axial fltr.rOY; just in frcnt 

of S3. Posterior area of fixigenae slightly narrmwr (tr.) than gJ.a

bella at occipital furrow, distal extremeties extended into long, thin, 

posteriorly directed. spines. Preocular facial suture divergent, convex. 

Postocular facie,l suture divergent, sinuous, 

Librigenae moderately convex, lateral margin hroadly x'ol..mded. 

Genal field slightly convex, downsloping. Border wide , slightly dOrm

sloping. Border furrow sho.llo .. l'. Genal spine broad l.lEtsed, long~ evenly 

tapered, directed posteriorly. 

Pygidium large, highly convex, length about 0.65 width. Axis 

prominent, highly convex, slightly tapered, consists of three distinct 

rings, a faint fourth ring on larger speCimens, a terminal piece, and 

a low postaxial ridge that reaches posterior margin. First axial :::-ing 

bears a strong upright spine, second and thh"Ci r1n(';s have low elongate 

(tr.) nodes. Pleural regions moderately convex, downsloping, crossed 

by three pleural furrows which end in deep pits on border. Inter

pleural furrows indistinct. Border prominent, horizontal margin 

extended into four pairs of strong, cyclindrical spines. Spines of 

about equal strength may become slightly stronger posteriorly. 

Surface of cranid.i urn, Ii brigenae, and pygidia Heakly granular. 

Granules are Illore prominent on higher parts of the exoskeleton. 



D i s c u s s i o n , - - I n t h e above synonomy a r e I n c l u d e d 11 of R e s s e r ' s 

s p e c i e s t h a t I b e l i e v e have been b a s e d upon i n a d e q u a t e m o r p h o l o g i c a l 

e v a l u a t i o n , s l i g h t i n t r a s p a c i f i c v a r i a t i o n , and a r t i f i c i a l m i x i n g of 

p a r t s , P. p r o p i n g q u a i s d i s t i n g u i s h e d by i t s w e a k l y g r a n u l a r o r n a m e n 

t a t i o n and f o u r p a i r s o f s l e n d e r p y g i d i a l s p i n e s . 

O c c u r r e n c e , — A b u n d a n t i n c o l l e c t i o n UU-408. R a r e i n c o l l e c t i o n 

UU-420, 

PTARMIGANOIDES STOKESI n . s p , 

P i , 9 , f i g s . 1-8 

D i a g n o s i s . — C r a n i d i u m subtree t a n g u l a r , m o d e r a t e l y c o n v e x . G l a b e l l a 

p r o m i n e n t , e x p a n d s m o d e r a t e l y f o r w a r d , e x t e n d s t o a n t e r i o r m a r g i n of 

c r a n i d i u m . Four p a i r s of g l a b e l l a r f u r r o w s : S I d e e p l y i m p r e s s e d , 

s t r a i g h t , o b l i q u e b a c k w a r d s ; S2 c o n v e x , o b l i q u e backwards? S3 t r a n s v e r s 

S4 i n d i s t i n c t , o b l i q u e f o r w a r d s . A x i a l f u r r ow d i s t i n c t , d e e p e n s t o 

form p r o m i n e n t e l o n g a t e f o s s u l a e . O c c i p i t a l f u r r o w s h a l l o w , c o m p o s i t e , 

d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g a b o u t 0 , 2 0 g l a b e l l a r l e n g t h , b e a r s 

f a i n t e l o n g a t e ( s a g . ) n o d e . F i x i g e n a e l e s s t h a n 0 . 4 0 g l a b e l l a r w i d t h 

a t eye l i n e , s l i g h t l y c o n v e x , s l i g h t l y d o w n s l o p i n g , P a l p e b r a l l o b e s 

p r o m i n e n t , a b o u t 0 . 3 5 g l a b e l l a r l e n g t h , a n t e r i o r e n d s o p p o s i t e S 3 . 

P a l p e b r a l l o b e s s i t u a t e d w e l l b e h i n d g l a b e l l a r m i d p o i n t . P a l p e b r a l 

f u r r o w s d i s t i n c t . Eye r i d g e s s t r o n g , s h o r t , meet a x i a l f u r r o w s l i g h t l y 

i n f r o n t of S 3 . P o s t e r i o r a r e a of f i x i g e n a e a b o u t same w i d t h a s 

g l a b e l l a a t o c c i p i t a l f u r r o w , l a c k s s p i n e s , P r e o c u l a r f a c i a l s u t u r e 

d i v e r g e n t , c o n v e x , P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s l i g h t l y c o n v e x 

One i n c o m p l e t e s p e c i m e n h a s s i x p o o r l y p r e s e r v e d t h o r a c i c s e g m e n t s 

a s s o c i a t e d w i t h a p y g i d i u m . A x i a l l o b e o f t h o r a x d i s t i n c t l y n a r r o w e r 
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Pl~ss l.:9.!'~. --I 1 the above synonomy are included 11 of Resser ·o 

spec i es that I oolieve have been based upon inadequa te morphological 

evaluation, slight intraspecific variation, and artifi cial mixing of 

pa~,ts. E. PTopinggua is distinguished by its rreakly granulc..r orna.men

tation and fou.r pairs of slender pygidial spines. 

Occurrence.--Abundant in collection uu-408. Rare in collection 

UU-420. 

PrARrUGANOIDES STOKESI n. sp. 

Pl. 9, figs. 1-8 

Diagnosis.--Cranidium subrectangular, moder ately convex. Glabella 

prominent, expands moderately forward, extends to anterior margin of 

cra.nidium. Four pairs of glabellar furrows: Sl de eply i mpressed. , 

straight, oblique -backwards; S2 convex, oblique backward.s; S3 trans 'J er se 1 

34· indistinct, oblique forwards. Axial furrow distinct , deepens t o 

form prominent elongate fossulae. Occipital furroVT shallo"T, compositH~ 

deepens laterally. OCCipital ring about 0.20 glabella.r J.e ngth, bears 

falnt elongate (sag.) node. Fixigenae less ti¥l.n 0.40 glabellar width 

at eye line, slightly conv'ex, slightly downsloping. Palpebral lobes 

prominent, about 0.3.5 gla.bellar length, anterior ends opposite 33. 

Pa.lpebral lobes situated well behind glabellar midpoint. ?-J.J.pebral 

furrows distinct. Eye ridges strong, short, meet axial furro(l slightly 

in front of S3. Posterior area of fixigenae about same width as 

glabella at occipital furrow, lacks spines. Preocular facial suture 

divergent, convex. Postocular facial suture divergent, slightly convex. 

One incomplete specimen has six poorly preserved thoracic segments 

a.ssociated with a pygidium. Axial lobe of thorax distinctly narro .. rer 
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t h a n p l e u r a l l o b e s . P o s t e r i o r p a r t o f e a c h r i n g i s b r o k e n o f f , and 

may have had a node o r s p i n e . P l e u r a e a r e n o t e x t e n d e d i n t o s p i n e s , 

Pyg id ium s e m i e l l i p t i c a l , m o d e r a t e l y c o n v e x . A x i s c o n s i s t s of 

t h r e e r i n g s and l o n g t e r m i n a l p i e c e ; r e a c h e s i n n e r edge of b o r d e r . 

A n t e r i o r r i n g b e a r s d i s t i n c t n o d e . P l e u r a l f i e l d s c r o s s e d by f o u r 

p l e u r a l f u r r o w s and t h r e e l e s s - d i s t i n c t i n t e r p l e u r a l f u r r o w s ; f o u r t h 

p l e u r a l and t h i r d i n t e r p l e u r a l f u r r o w s f a i n t . B o r d e r m o d e r a t e l y w e l l 

d e f i n e d , h a s f o u r p a i r s of r e l a t i v e l y s h o r t , b r o a d - b a s e d , f l a t s p i n e s ; 

two a n t e r i o r p a i r s of s p i n e s d i r e c t e d p o s t e r o l a t e r a l l y ; t h i r d p a i r 

d i r e c t e d p o s t e r i o r l y ; p o s t e r i o r p a i r w i d e l y s p a c e d , d i r e c t e d p o s t e 

r i o r l y o r s l i g h t l y i n w a r d . 

S u r f a c e of c?:anidium smoo th , pyg id ium c o v e r e d w i t h f i n e a n a s t o 

mos ing c a e c a e t h a t a r e most p r o m i n e n t on t h e p o s t e r i o r p l e u r a l f i e l d s , 

D i s c u s s i o n , — ? , s t o k e s i i s q u i t e d i s t i n c t from o t h e r s p e c i e s of 

P t a r m i g a n o i d e s , The c r a n i d i u m i s c h a r a c t e r i z e d by w e 1 1 - d o v e l o p e d S I 

l a t e r a l g l a b e l l a r f u r r o w s and a m o d e r a t e l y e x p a n d e d , l a r g e g l a b e l l a . 

The p y g i d i u m h a s a. node r a t h e r t h a n a s t r o n g a x i a l s p i n e on t h e f i r s t 

a x i a l r i n g , and t h e b o r d e r s p i n e s a r e t r i a n g u l a r and s h o r t r a t h e r t h a n 

l o n g and s l e n d e r a s i n o t h e r s p e c i e s of P t a r m i g a n o i d e s . T h i s s p e c i e s 

i s r e f e r r e d t o P t a r m i g a n o i d e s r a t h e r t h a n P t a r m i g a n i a b e c a u s e p y g i d i a 

t y p i c a l of P t a r m l f t a n l a have one p a i r o f a n t e r o l a t e r a l b o r d e r s p i n e s and 

o n l y nubs of one o r two a d d i t i o n a l p a i r s , w h e r e a s t h e pyg id ium i n 

q u e s t i o n h a s f o u r p a i r s of e q u a l l y d e v e l o p e d , b u t s h o r t s p i n e s , 

PggJJg^r.gffM.*—Common i n c o l l e c t i o n UU-420. R a r e i n c o l l e c t i o n 

UU-419. 

H o l o t y p e , — P y g i d i u m and a s s o c i a t e d t h o r a c i c s e g m e n t s (1408 ) 

i l l u s t r a t e d on p l a t e 9 , f i g . 1 2 . 

than pleura:l lot-es. Posterior part of each ring is brvken off I and 

may have had a node or s pine, Pleurae are not extended lnto spines, 
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Pygiditun s emielliptical, moderately convex, Axis consists of 

th~ee :rings e..nd. long terminal piece; reaches inner edge of border. 

Anterior ring bears distinct node . Pleural fields crossed by four 

pleucal fu:..rrows and. three less-distlnct interpleural furrows; fourth 

pleural and t hird interpleural furrows faint. Border moderately '\-Iell 

defined t i"'..as four pairs of relatively short, broad-based, flat spines, 

two ant.erior paj:cs of spines directed posterolaterally; third pair 

directed posteriorly; posterior pair widely s paced , direct.ed poste

riorly or sUghtly inward , 

Surface of c:>"'2.nidium s mooth , pygidium covered with fine anasto·

mosing ca.ecae that are IIlost prominent on the posterior pl eural field,,; . 

Di,s(;~.§..?ion .. --.E. stoI-:esi is quite distinct from other species of 

Ptarmiganotdes . The cranidium is characterized by llell-developed. S 1 

lateral glabellar fur.coNs and a moderately expanded, large gla.bella. 

The pygi~iwn has a node rather than a strong axial spine on the first 

axial ring, and the border spines are triangular and short rather than 

long and slendBr as in other species of Ptarmiganoide_s. This species 

is referred to pta2."::ll1.g§-llC2.id~ rather than Ptarmigan:i.a because pygidia 

tYl'ical of ~~igani~ have one pair of anterolateral border spines and 

only nuoo of cne or tHO additional pairs, whereas the pygidium in 

question has four p,:."1.l.rS of equally developed, but short spines. 

Oc£1:Y~r§ll'£'£. --Collunon in collection UU-420. Rare in collection 

UU-419. 

Holotype,--Pygldium and associated thoracic segments (1408) 

illustrated on plate 9, fig. 12. 



76 

Fami ly DORYPYGIDAE K o b a y a s h i , 1935 

Genus DORYFYGE Dames, 1883 

Dorypyge DAI4ES, 188-3, p . 23? MATTHEW, 1 8 9 7 , p . 1 8 6 ; GRONWALL, 1902 , 

p . 1 2 6 ; WALCOTT, 1 9 1 3 , p . 107 ; KOBAYASHI, 1 9 3 5 , P« 1 4 5 ; LAKE, 

1 9 3 3 , p , 2 5 0 ; LERMONTOYA, 1940 , p . 1 4 1 ; RESSER, 1942 , p . 15? 

WHITEHOUSE, 1945 , p . 1 1 3 ; POULSEN, 1959 , P. 2 1 7 ; PALME!, 1 9 6 3 , 

P . ^ 7 . 

Tjjtpet s p e c i e s . — D o r y p y g e r i c h t o f e n i DAMES, 1 8 8 3 , P» 2 4 , P I . 1 , 

f i g s , 1-6, 

D i s c u s s i o n , — T h e c o n c e p t o f t h e w i d e s p r e a d Midd le Cambr ian genus 

Dorypyge g i v e n by P o u l s e n ( 1 9 5 9 , p . 2 1 7 ) g e n e r a l l y I s a d e q u a t e . I t n e e d 

be m o d i f i e d o n l y s l i g h t l y t o i n c l u d e f o u r - s p i n e d s p e c i m e n s d i s c o v e r e d 

i n A l a s k a and S i b e r i a s i n c e 1959 . 

DORYFYGE WELI5YILLENSIS n . s p . 

P I . 9 , f i g s , 9 , 1 0 , 1 2 , 13 

D i a g n o s i s , — C r a n i d i u m s u b t r a p e z o i d a l , b r o a d l y r o u n d e d a n t e r i o r l y , 

s l i g h t l y w i d e r t h a n l o n g . G l a b e l l a p r o m i n e n t , c o n v e x , v e r y s l i g h t l y 

expanded a n t e r i o r l y , s t r a i g h t - s i d e d , r o u n d e d a n t e r i o r l y , n e a r l y r e a c h e s 

a n t e r i o r m a r g i n of c r a n i d i u m . Four p a i r s of v e r y f a i n t g l a b e l l a r 

f u r r o w s v i s i b l e : S I b i f u r c a t e , o b l i q u e b a c k w a r d s ; S2 o b l i q u e b a c k w a r d s ; 

S3 t r a n s v e r s e ; S4 o b l i q u e f o r w a r d s . A x i a l f u r r o w r e l a t i v e l y w i d e , 

d e e p , f a i n t f o s s u l a e p r e s e n t , G c c i p i t a J l f u r r o w c o m p o s i t e , d e e p . O c c i 

p i t a l r i n g a b o u t 0 , 2 0 g l a b e l l a r l e n g t h , p r o b a b l y b e a r s a median node 

o r s p i n e . F r o n t a l a r e a a b o u t 0 , 1 0 g l a b e l l a r l e n g t h . B o r d e r s l i g h t l y 

t h i c k e n e d , u p t u r n e d , n a r r o w m e d i a l l y , w i d e n s l a t e r a l l y . B o r d e r f u r r o w 

w e l l d e v e l o p e d l a t e r a l l y , n a r r o w s m e d i a l l y * F i x i g e n a e a b o u t 0 , 4 0 

F'amily DORY,l?YGIDAE Kobayashi, 1935 

G.::mus DOTIYP'iGE Dames, l 8Ei3 

Do!'ma~ I~Af'h~S, 1883, p. 23: MATTHEII, 1897, p. 186; GRONHALL, 1902, 

p. 126; vlALCOTT , 1913, p. 107; KOBAYASHI , 1935 , p. 145; lAKE , 

1938, p. 250, L&'i. l'I 0111' OVA , 1940, p. 141; RESSER, 1)il}2, p. 15; 

vlHITEHOUSE, 1945, p. 118; POUlSEN , 1959 f p. 21.7; l"AIJ',mH , 1968, 

p. 47. 

TY~ s pecies. --Dorypyge richtofeni DMlES, 1883 , p. 24 , 1'1 . 1, 

figs. 1-6. 

Discussion. --The concept of the widespread. !Udd.le Camhrian genus 

DorY.J2.Y.ge given by Poulsen (1959, p. 217 ) generally is adequate. It need. 

be modified only slightly to include four-spined. specimens d.iscovered, 

in Alaska and Si 'beria since 1959. 

DOHYFYGE "tlELIBVILLENSIS n. sp. 

Pl. 9, figs. 9, 10, 12, 13 

Diagnosis. --Cranidium subtrapezoidal, broadly rOlmcled. ante:r-iorl:y, 

slightly ,,;rider tban long. Glabella promi nent, convex, very slightly 

expanded anteriorly, straight-sided , rounded. anteriorly, nearly rea.ch.es 

anterior mar gin of cranidium. Four pairs of very faint glabell.ax.' 

furrows visible: Sl bifurcate, oblique backwards; 52 oblique baCk:rTarill3; 

83 transverse; S4 oblique forwards. Axial i'u:crmr reL'1.tively -rricle, 

deep, faint fossulc'l.e present. Occipital fun'oh' composite, deep, Occi

pital ring about 0.20 glabellar l ength , probably bears a median node 

or spine. Frontal a:-cea about 0.10 gl a bGllar length. Border slightly 

thickened, upturned, narrow medially, widens l a.ter ally. Border furroH 

well developed laterally, narro~'iS medially . Fixigenae about 0.40 
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g l a b e l l a r w i d t h a t eye l i n e , m o d e r a t e l y c o n v e x , s l i g h t l y d o w n s l o p i n g . 

P a l p e b r a l l o b e s a b o u t 0 , 2 5 g l a b e l l a r l e n g t h , n e a r l y h o r i z o n t a l , s i t u 

a t e d b e h i n d m i d l i n e of g l a b e l l a . Eye r i d g e s f a i n t , meat a x i a l f u r r o w 

o p p o s i t e f o s s u l a e . P o s t e r i o r a r e a o f f i x i g e n a e r e l a t i v e l y l o n g ( s a g , ) 

a b o u t same w i d t h a s g l a b e l l a a t o c c i p i t a l r i n g , P r e o c u l a r f a c i a l s u t u r e 

s l i g h t l y d i v e r g e n t , s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , 

s i n u o u s . 

T h o r a x h a s s e v e n s e g m e n t s . Ax i s w i d e r t h a n p l e u r a l r e g i o n s . 

Each a x i a l s egmen t e x t e n d e d i n t o p r o m i n e n t s p i n e . Each p l e u r a l s egmen t 

ends d i s t a l l y i n a s h a r p r e c o v e r e d s p i n e , 

Pyg id ium s e m i e l l i p t i c a l , A x i s w e l l d e f i n e d , s t r o n g l y c o n v e x , 

r e a c h e s t o i n n e r edge of b o r d e r ; h a s f o u r r i n g s and s h o r t t e r m i n a l 

p i e c e . F o u r t h r i n g p o o r l y d e f i n e d e x c e p t on e x f o l i a t e d s p e c i m e n s , 

P l e u r a l f i e l d m o d e r a t e l y convex and h a s f o u r s h a l l o w p l e u r a l f u r r o w s . 

A n t e r i o r p l e u r a , ! f u r r o w d e e p e s t , and t h r e e p o s t e r i o r f u r r o w s end i n 

d e p r e s s i o n s on b o r d e r . T h r e e i n t e r p l e u r a l f u r r o w s weak and become l e s s 

d i s t i n c t t o w a r d p o s t e r i o r . B o r d e r n a r r o w s a n t e r i o r l y , w i d e n s p o s t e 

r i o r l y , e x t e n d e d i n t o f i v e p a i r s of s p i n e s . T h r e e a n t e r i o r p a i r s of 

b o r d e r s p i n e s s h o r t , s h a r p l y p o i n t e d , d i r e c t e d p o s t e r i o r l y , and i n c r e a s e 

s l i g h t l y i n s i z e t o w a r d p o s t e r i o r . F o u r t h p a i r of s p i n e s s t o u t , a s 

l o n g a s p y g i d i u m , b e n t upward , bowed s l i g h t l y i n w a r d . P o s t e r i o r p a i r 

of s p i n e s v a r y from i n c i p i e n t nubs t o s m a l l t r i a n g u l a r s p i n e s . 

S u r f a c e of e x o s k e l e t o n f a i n t l y g r a n u l o s e . A n t e r i o r b o r d e r of 

c r a n i d i u m h a s f i n e t e r r a c e l i n e s . P y g i d i a l b o r d e r s p i n e s a r e c o v e r e d 

w i t h e l o n g a t e g r a n u l e s . 

D i s c u s s i o n . — P y g i d i a of most s p e c i e s of Dorypyge have a t l e a s t 

f i v e p a i r s of b o r d e r s p i n e s , and g e n e r a l l y t h e f i f t h p a i r i s c o n s i d e r -

7'1 

glabella.T width at eye line, moderately convex, sHghtly dmmsloping. 

Palpebral lobes about 0.25 glabellar length, nearly horizontal, situ

a_ted behind. mldline of glabella. Eye ridges faint, meet axi al furrow 

opposite fossulae. Posterior area of fixigenae relatively long (sag.) 

abcut same width as glabella at occipital ring. Preocular facial suttITe 

slightly divergent, straight. Postocular facial suture divergent, 

sinuous. 

Thorax has seven segments. Axis wider than pleural regions. 

Each axial segment extended into prominent spine. Each pleural s,,"gme:m.t 

ends distally in a sharp recovered spine. 

Pygidium semielliptical. Axis well defined, strongly convex, 

reaches to inner edge of border; has four rings and short term.inal 

piece. Fourth :ring poorly defined except on exfolia.ted specimens. 

Pleural field moderately convex and has four shallow pleural fur.cO'iT~';, 

Anterior pleural furrow deepest, and three posterior furrmfs ~md ).n 

depressions on border. Three interpleural furrows weak a.nd become less 

distinct toward posterior. Border narrows anteriorly, ~lidens post.e -

riorly, extended into five pairs of spines. Three anterior pairs of 

border spines short, sharply pointed, directed posteriorly, and inCTEl8,Se 

slightly in size toward posterior. Fourth pair of spin<.;:s stout, as 

long as pygidium, bent upward, bOvled slightly inward. Posterior Fai:r 

of spines vary from incipient nubs to small triangular spines. 

Surface of exoskeleton faintly granulose. Anterior border of 

cranidium has fine terrace lines. Pygidial border spines are covered 

with elongate granules. 

Discussion.--Pygidia of most species of Do~1:.£Y.@ have at least 

five pairs of border spines, and generally the fifth pair is consider-
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a b l y e n l a r g e d . However, f o u r s p e c i e s , (D. b i s p i n o s a W a l c o t t , 1 9 0 5 ; 

D, d a n i c a G r o n w a l l , 1902 ; D, g r a n d i s p i n o s a R e s s e r and Endo , 1 9 3 7 ; 

a n t ~ R* o l e n e k e n s i s l a z a r e n k o , i 9 6 0 ) have t h e f o u r t h p a i r of s p i n e s 

e n l a r g e d . D, b i s p i n o s a and D, d a n i c a a l s o have t h e f i f t h p a i r o f 

s p i n e s e n l a r g e d , and D, o l e n e k e n s i s h a s o n l y f o u r p a i r s of s p i n e s . 

D. w e l i s v i l l e n s i s , n , s p . , and D, g r a n d i s p i n o s a have a s h o r t f i f t h 

p a i r of s p i n e s . D. w e l i s v i l i e n s i s d i f f e r s from D. g r a n d i s p i n o s a 

by h a v i n g a more p o s t e r i o r l y s i t u a t e d and l e s s d i v e r g e n t f o u r t h p a i r 

o f s p i n e s . I t a l s o d i f f e r s by h a v i n g l e s s d i v e r g e n t and a p p a r e n t l y 

s m a l l e r a n t e r i o r p a i r s of s p i n e s . 

O c c u r r e n c e , — R a r e i n c o l l e c t i o n s UU-432, UU-434,. UU-435, and UU-

4 6 5 . 
Ho lo i^ jge .—Pyg id ium (1407) i l l u s t r a t e d on p l a t e 9 , f i g s , 10 and 1 3 , 

Genus KOOTENIA W a l c o t t , 1918 

B a t h y u r i s c u s ( K o o t e n i a ) WALCOTT, 1889 , p . 4 4 6 . 

K o o t e n i a WALCOTT, 1918 , p . 1 3 1 , 1 3 2 ; PALMER, i 9 6 0 , p . 4 ? (synonomy t o 

d a t e ) , 

Type s p e c i e s . — B a t h y u r i s c u s ( K o o t e n i a ) d a w s o n i WALCOTT,1889, 

p . 4 4 6 . 

D i s c u s s i o n . — T h e c o n c e p t of K o o t e n i a g i v e n by Pa lmer ( 1 9 6 8 , p . 4 7 ) 

g e n e r a l l y i s a d e q u a t e . I t n e e d be m o d i f i e d o n l y s l i g h t l y t o i n c l u d e 

s p e c i e s t h a t have up t o s e v e n p l e u r a l f u r r o w s and e i g h t p a i r s of s p i n e s . 

K o o t e n i a i s c h a r a c t e r i z e d by a pyg id ium t h a t h a s a s p i n o s e m a r g i n 

and l a c k s w e l l - d e f i n e d i n t e r p l e u r a l f u r r o w s . The genus i s w i d e s p r e a d 

and h a s a p p r o x i m a t e l y 100 s p e c i e s , some of wh ich may be synonyms . 

Deve lopment and number of p y g i d i a l s p i n e s i s most o f t e n u s e d a s a 

ably enlarged . HOi1'zver , four species, (Q. pispinosa 1;1a100tt, 1905; 

Q. 9:.~n.):~ Gronwall, 1902; Q. grandispinosa Ressel.' a nd Endo, 1937 ; 

and Q. olenekens~§.. lazarenko, 1960) have the fourth pa.ir of spines 

enlarged. Q. bi~l~ and Q. danica also have t he fifth pair of 

spines enlarged , a.nd ~.' olenekensis has only four pairs of spines . 

Q. l~ells~illensis.~ n. sp., a nd Q. f2?andispinosa have a short fifth 

pair of spines, Q.. wellsvillensis differs from Q. grandispino§~ 

by having a more posteriorly situated and less divergent fourth pair 

of spines. It a lso differs by having less divergent a nd apparently 

smalleT anterior pairs of spines. 
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Occurrence. --Rare in collections UU-432 r UU-43L1- , . UU435 , and UU-

H~.--Pygidium (1407) illustrated on plate 9, figs, 10 and 13. 

Genus KOaI'ENIA Halcott, 1918 

Bathyuriscus (Koot8nj_~) iyALCOTT , 1889, p . 446. 

Kootenia HALCOTT, 1918 , p. 131, 132: PALHER , 1968 , p. 47 (synonOjilY to 

date) • 

~ ~:pecies.--Bathyuriscus (Kootenla ) daw ... §sm,! ~iALC01'T , 1889, 

p. 411-6 . 

D~scussioll. ·--The concept of Kootenia given by Palmer (1968 , p. 47) 

genera.lly is adequate. It need be modified only slight. ly to incluo.e 

species that have up to seven pleural furrows and eight pairs of s pines. 

Kooteni~ is characterized by a pygidium that has a spinose margin 

and la,cks we Il-d.efined interpleural furrovlS . The genus is wides pread 

and M,S approxiI!l.ately 100 species, some of rlhich may be 'synonyms. 

Development and number of pygidial spines is most often ~sed as a 
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d i f f e r e n t i a t i n g c h a r a c t e r be tween s p e c i e s of t h i s g e n u s , At many 

l o c a l i t i e s , two o r more s t r i k i n g l y d i f f e r e n t s p e c i e s o f K o o t e n i a 

a r e a s s o c i a t e d , wh ich l e d P a l m e r ( 1 9 6 6 , p . 4 8 ) t o p r o p o s e t h a t p y g i 

d i a l s p i n e d e v e l o p m e n t may be p a r t i c u l a r l y s u s c e p t i b l e t o minor 

e c o l o g i c d i f f e r e n c e s , 

KOOTENIA APiCUATA n . s p . 

P I . 9 , f i g s , 1 1 , 1 4 - 1 9 

D i a g n o s i s . — C r a n i d i u m c o n v e x , n e a r l y a s l o n g a s w i d e , G l a b e l l a 

p r o m i n e n t , c o n v e x , s u b p a r a l l e l t o s l i g h t l y convex a l o n g s i d e s , n a r r o w s 

d i s t i n c t l y a t f o s s u l a e , r o u n d e d a n t e r i o r l y . One o r two s e t s o f f a i n t 

g l a b e l l a r f u r r o w s v i s i b l e , S I o b l i q u e backwards 1 S2 i n d i s t i n c t . A x i a l 

f u r r o w d e e p , s t r o n g f o s s u l a e p r e s e n t . O c c i p i t a l f u r r o w s t r o n g , w i d e . 

O c c i p i t a l r i n g t r i a n g u l a r , u p s l o p i n g , . a b o u t 0 , 1 5 g l a b e l l a r l e n g t h , 

e x t e n d e d i n t o a p o s t e r i o r l y d i r e c t e d s p i n e . B o r d e r i n d i s t i n c t m e d i a l l y , 

p r o m i n e n t l a t e r a l l y . B o r d e r f u r r o w n e a r l y a b s e n t m e d i a l l y , F i x i g e n a e 

a b o u t 0 , 3 5 g l a b e l l a r w i d t h a t eye l i n e , c o n v e x , m o d e r a t e l y t o s t r o n g l y 

d o w n s l o p i n g . P a l p e b r a l l o b e s c e n t e r e d w e l l p o s t e r i o r t o g l a b e l l a r 

m i d p o i n t , a b o u t 0 , 2 5 g l a b e l l a r w i d t h , d e f i n e d by a s h a l l o w p a l p e b r a l 

f u r r o w . Eye r i d g e f a i n t , m e e t s a x i a l f u r r o w a t f o s s u l a e . P o s t e r i o r 

a r e a o f f i x i g e n a e a b o u t 0 , 7 0 w i d t h of g l a b e l l a a t o c c i p i t a l f u r r o w , 

P r e o c u l a r f a c i a l s u t u r e c o n v e r g e n t , c o n v e x . P o s t o c u l a r f a c i a l s u t u r e 

d i v e r g e n t , s i n u o u s , 

Pyg id ium m o d e r a t e l y c o n v e x , l e n g t h a b o u t 0 , 6 0 w i d t h , A x i s p r o m i 

n e n t , c o n s i s t s of t h r e e d i s t i n c t r i n g s , a f a i n t f o u r t h r i n g , a t e r m i n a l 

p i e c e , and a s h o r t p o s t a x i a l r i d g e t h a t r e a c h e s p o s t e r i o r m a r g i n . 

P l e u r a l f i e l d c r o s s e d by f o u r p l e u r a l and t h r e e l e s s d i s t i n c t i n t e r -

differentiati.l1g character betffeen species of this genus 1 At rr,any 

localities, two or more strikingly d1fferent species of 1S.ooten~_ 
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are associated, which led Palmer (1968, p. 48) to pr:opooe that pygi

dial spine development may r;e partlcula:rly susceptible t o minor 

ecologic differences . 

KOOTENIA ARCUATA n. sp. 

Pl. 9, figs. H, 14- 19 

Diagnosis.--Cranidium convex, nea::.ly as l ong as wi.de. Glabella 

prominent, convex, subparallel to slightly convex along sides f narrow.;s 

distinctly at fossulae, rounded anteriorly . One or t HO sets of faint 

glabellar furrows visible: 81 oblique backwards; 82 i.J."ldistinct. Axial 

furrow deep, strong fossulae :present. Occipital furrorr strong, 1-lide. 

Occipital ring triangulax, ups loping , a bout 0.15 glabella.:;.- length, 

extended into a posteriorly clirected spine . Border j.ndisti.~ct medially, 

prominent laterally. Border furrow nearly absent medially. Fixigenae 

about 0.35 glabellar width at eye line, convax, moder a tely to s t r ongly 

dOffn.sloping. Palpebral lobes centered well posterior tcglab3J.1aI: 

midpoint , about 0.25 gla bellar }Tid th, defined by a shallow ra1pebral 

furrow. Eye ridge faint, meets axial fUrrO'iof a.t fos~ula,e. Post.erior 

area of fixigenae about 0.70 width of glabella. at occipital furrow. 

Preocula.:l' facial suture convergent, convex. Postocular facia.l suture 

divergent, sinuous. 

Pygidium moderately convex, length about 0.60 width. Axis promi

nent, consists of three distinct rings, a faint fourth ring, a termina,l 

piece, and a short postaxial r i dge that rea.ches posterior marein. 

Pleural field crossed by fOUT pleural aT:Q three less distinct inter-



p l e u r a l f u r r o w s . Bo rde r m o d e r a t e l y w e l l d e f i n e d , d o w n s l o p i n g , b e a r s 

f i v e p a i r s of r e l a t i v e l y s h o r t t a p e r e d s p i n e s t h a t p r o d u c e s w e l l i n g on 

t h e b o r d e r , S p i n e s d e c r e a . s e i n s i z e p o s t e r i o r l y and s l o p e downward. 

Both c r a n i d i u m and pyg id ium a r e g r a n u l a r and p u n c t a e a l t h o u g h 

s t r e n g t h o f o r n a m e n t a t i o n v a r i e s c o n s i d e r a b l y be tween i n d i v i d u a l s . 

A n t e r i o r b o r d e r of c r a n i d i u m h a s t e r r a c e l i n e s , and p y g i d i a l s p i n e s 

have s c a l y g r a n u l a t i o n s . 

D i s c u s s i o n . - - T h i s s p e c i e s mos t c l o s e l y r e s e m b l e s K, c r a s s i n u c h a 

F r i t z ( 1 9 6 8 , p . 1 9 8 - 1 9 9 ) . K, a r c u a t a d i f f e r s from K, c r a s s i n u c h a . i n 

h a v i n g a more convex c r a n i d i u m b o t h l o n g i t u d i n a l l y and t r a n s v e r s e l y , 

a more p r o m i n e n t c o n s t r u c t i o n of t h e g l a b e l l a a t t h e f o s s u l a e , and a 

n a r r o w e r a n t e r i o r b o r d e r m e d i a l l y . The p y g i d i a d i f f e r i n h a v i n g f o u r 

r a t h e r t h a n t h r e e a x i a l r i n g s , and i n h a v i n g p y g i d i a l s p i n e s t h a t do 

n o t e x t e n d i n t o t h i n p o i n t s , K, a r c u a t a h a s g r a n u l e s and p u n c t a e 

w h e r e a s K, c r a s s i n u c h a o n l y h a s f i n e s c a t t e r e d p u n c t a e * K, e o n v e l u t a 

R e s s e r ( 1 9 3 9 b ) , t h e o n l y o t h e r f i v e - s p i n e d K o o t e n i a i n my c o l l e c t i o n s , 

d i f f e r s from K, a r c u a t a by h a v i n g a g l a b e l l a t h a t i s more r e c t a n g u l a r 

i n o u t l i n e and s h o r t e r , l e s s r a p i d l y t a p e r i n g p y g i d i a l s p i n e s , The 

s p i n e s o f K, c o n v o l u t e , do n o t p r o d u c e a> s w e l l i n g on t h e b o r d e r of t h e 

p y g i d i u m . 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n s UU-408, UU-419. and UU-420, 

Common i n c o l l e c t i o n s UU-4-22, UU-423, and UU-463, 

H o l o t y p e , — P y g i d i u m (1411) i l l u s t r a t e d on p l a t e 9? f i g s , 15 and 1 8 , 

KOOTENIA BRSVI3PINA R e s s e r 

P I . 8 , f i g s , 1 5 , 1 8 , 21 

K o o t e n i a b r e v i s p i n a RESSER, 1939b , p . 5 0 , P i , 1 1 , f i g s , 1-4 ; FRITZ, 

1968 , p , 1 9 6 , P I . 4 0 , f i g s , 1-6, 
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pleural furrows, Border moderately well defined, dmm.sloplng, beaTs 

five pairs of relatively shorl ta.pereel spines that prod.uce swelling on 

the bord.er. Spines decrease in size posteriorly and slope d.oHmlarr.L 

Both cranidiuJ1l and pygtdium are granular and punctae although 

strength of ornamentation va.ries considerably between i rtdi viciuals. 

Anterior border of cranidium has terrace lines ~ and pygldial spines 

have scaly granulations, 

Discussion.--This species most closely resembles K. crassinucba 

Fritz (1968, p. 198-1.99 ). K. E:CU"itc! differs from K. crassinuc~:1n 

having a more convex cranidium both longitudinally and 'transversely , 

a more prominent construction of the glabella at. the fossulae, and a 

narrower anterior border rr.edia.lly. 'l'he pygidia differ in having four 

rather than three axlal rings, and in having pygidial spines tr.at c.o 

not extend into thin poin.ts. Jf. arcuate. has gra'uules tWd, punctae 

~lhereas K, crassinucha only has fine scattered punet.ae. ~.' £9.!lvolt;t_ta 

Resser (1939b), the only other five-spined Kootenia in my col1et~tions , 

differs from [. arcuata. by having a glabella that is more rectangu.Lar 

in outline and shorter, less rapidly tapering pygidial spines. The 

spines of K. convoluta do net produce a. swelling on the 'border of the 

pygidium. 

Occurrence.--Abundant in collections uu-408, ~J-419, and UU~+20, 

COF.~on in collections UU-422, UU-423 f and UU-463. 

Holot~.--Pygidium (1411) illustrated on plate 9 f fi.gs. 15 and 18. 

KOOTENIA BREVISPINA Resser 

Pl. 8, figs, 15, 18, 21 

Kootenia brevis~ HESSER, 1939b, p • .50, PI. 11, figs. 1_1.:.: FRITZ, 

1968, p. 196, Pl. 40, figs. 1-6. 

http://decrea.se
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l ^ s c t ^ s i o g u ^ f f g f f - t z ( 1 9 6 3 , p . 196) a d e q u a t e l y d e s c r i b e d t h i s 

s p e c i e s , 

K o o t e n i a b r e y i s p i n a mos t c l o s e l y r e s e m b l e s K, p e c t i n o i d e s . 

R e s s e r a s s i g n e d K, p e c t i n o i d e s t o t h e K. s e r r a t a g r o u p , wh ich h a s s i x 

p a i r s of s p i n e s on t h e p y g i d i u m , b u t he t h e n r e f e r r e d t o i t a s h a v i n g 

f i v e p a i r s of m a r g i n a l s p i n e s . A l t h o u g h o n l y f i v e p a i r s of s p i n e s a r e 

v i s i b l e on t h e h o l o t y p e ( R e s s e r , 1939a , P I , 9 , f i g s , 1 2 , 1.3) i t i s 

e v i d e n t f rom t h e i l l u s t r a t i o n t h a t t h e i n d i v i d u a l had s i x p a i r s of 

s p i n e s — t h e a n t e r i o r p a i r n o t b e i n g v i s i b l e . The o n l y d i f f e r e n c e 

b e t w e e n t h e two s p e c i e s seems t o be i n t h e s p i n e s , wh ich on K. p e c t i 

n o i d e s a r e c l o s e r t o g e t h e r . I f a d e q u a t e m a t e r i a l were a v a i l a b l e f o r 

c o m p a r i s o n , i t i s p r o b a b l e t h a t K, b r e v i s p i n a c o u l d be s u p p r e s s e d a s a 

j u n i o r synonym of K. p e c t i n o i d e s , 

O c c u r r e n c e . . . " - R a r e ; two p y g i d i a from c o l l e c t i o n UU-408, 

KOOTENIA CONVOLUTA R e s s e r 

P I . 1 0 , f i g s . 1 - 3 , 5 , 6 , 9 , 10 

K o o t e n i a c o n v o l u t a RESSER, 1939b , p . 4 6 , P I . 10 , f i g s . 1 - 1 1 : FRITZ, 

1 9 6 3 , p . 1 9 7 , P I . 4 1 , f i g s . 17 -24 (synonomy t o d a t e ) . 

D i s c u s s i o n , —-The d i a g n o s i s of F r i t z ( I 9 6 8 , p , 197) i s a d e q u a t e and 

i s f o l l o w e d h e r e . F r i t z ( 1 9 6 8 , p . 197) p l a c e d K o o t e n i a m a i a d e n s i s , 

K o o t e n i a g r a n u l o s a , and K o o t e n i a n i t i d a i n t o synonomy w i t h K o o t e n i a 

C o n v o l u t a . R e s s e r b a s e d t h e s e s p e c i e s , f rom a s i n g l e l o c a l i t y , upon 

s l i g h t v a r i a t i o n s be tween i n d i v i d u a l s wh ich c a n be a t t r i b u t e d t o i n t r a -

s p e c i f i c v a r i a t i o n and d i f f e r e n c e s i n p r e s e r v a t i o n , I t h e r e f o r e a g r e e 

w i t h F r i t s . 

O c c u r r e n c e , — A b u n d a n t i n c o l l e c t i o n UU-408, and r a r e t o common 

i n c o l l e c t i o n s UU-409 and UU-410. 
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P2:.£cussion.--F'rit.z (1968, p. 196) adequat.ely desc!'ibed this 

species. 

[oot.ania .?re.vi~!§. most closely resembles K. pectinoides. 

Resser assigned. K. pectinoi4~ to the K. serrata group, which has six 

palrs of spines on the pygidhli'l , but he then referred to it as ha.ving 

five pairs of narginal spines. Although only five pairs of spines are 

. visible on the holotypa (Resser, 1939a, Pl. 9, figs. 12, 13) it is 

evident from the illustration that the indivldual had six :p8.irs of 

spines-.. the anterior pair not being visible . The only difference 

between the tviO species seems to be in t he spi.nes, 1<lhich on [. ~ti

nold.es are closer together. If adequate material we:c.e available foI.' 

CO!llraI'iSO~l, i t, is probable tha.t [. brevispina could. be suppressed. as a 

.junior synonym of [. llectinoid.es. 

2£2i.rrrel'~£.£. ··-Rare; two pygidia from collection uu-L)·08. 

KOO'l'ENIA CONVOLUTA Resser 

Pl. 10, figs, 1-3, 5, 6, 9, 10 

Kootenia convoluta. RESSER, 1939b, p. 46, Pl. 10, figs, 1-11: FRITZ, 

1968, p. 197,1'1. J.j.1, figs. 17-24 (synonomy to date). 

Discussion.-· .. The diagnosls of Fritz (1968, p. 197) is adequate and 

is followed here. Fritz (1968, p. 197) placed Kootenia nmla~rlliisf 

Koo,tenia g:;:anulosa, and Kooteni~ ni tida into synonomy with Koot-enia 

£-'£"n.:Y0lut~. Besser 1::ased these species, from a single locali.ty, upon 

slight variation..s between individuals which can be attribut.ed to LTltra

specific variation and. differences in preservation. I therefore agree 

with Fritz,. 

Q£.~t.£::E~~. --Abundant In collection UU..J.j.08, and rare to common 

in coJ.lections lnJ-409 and uu-4-10. 
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KOOTENIA GERMANA R e s s e r 

P I . 1 0 , f i g s . 4 , ? r 8 , 11 

K o o t e n i a germana RESSER, 1939'b, p , 49* P I , 9 , f i g s . 1 9 - 2 4 . 

D i a g n o s i s . — C r a n i d i u m m o d e r a t e l y c o n v e x , s l i g h t l y w i d e r t h a n l o n g . 

G l a b e l l a p r o m i n e n t , p a r a l l e l - s i d e d , f r o n t b r o a d l y r o u n d e d . Four p a i r s 

of i n d i s t i n c t g l a b e l l a r f u r r o w s v i s i b l e on w e l l p r e s e r v e d i n d i v i d u a l s ; 

S i and S2 o b l i q u e b a c k w a r d s j S3 t r a n s v e r s e ; S4 o b l i q u e f o r w a r d s . A x i a l 

f u r r o w p r o m i n e n t , s h a l l o w f o s s u l a e p r e s e n t . O c c i p i t a l f u r r o w m o d e r a t e ! 

d e e p , c o m p o s i t e , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g t r i a n g u l a r , a b o u t 

0 , 2 0 g l a b e l l a r l e n g t h , e x t e n d e d i n t o a p r o m i n e n t s p i n e . F r o n t a l a r e a 

i n d i s t i n c t , B o r d e r na r row m e d i a l l y , more p r o n o u n c e d l a t e r a l l y , 

B o r d e r f u r r o w f a i n t . F i x i g e n a e a b o u t 0 , 5 0 g l a b e l l a r w i d t h a t eye l i n e , 

m o d e r a t e l y c o n v e x , d o w n s l o p i n g . P a l p e b r a l l o b e s 0 , 3 5 g l a b e l l a r l e n g t h , 

h o r i z o n t a l , s i t u a t e d w e l l b e h i n d m i d l i n e of g l a b e l l a , P a l p e b r a l f u r r ow 

f a i n t . Eye r i d g e s v i s i b l e , f a i n t , meet a x i a l f u r r o w a t f o s s u l a e . 

P o s t e r i o r a r e a o f f i x i g e n a e n a r r o w e r t h a n g l a b e l l a a t o c c i p i t a l f u r r o w , 

P r e o c u l a r f a c i a l s u t u r e d i v e r g e n t , s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e 

d i v e r g e n t , c o n v e x . 

Pygid ium s e m i e l l i p t i c a l , s l i g h t l y c o n v e x . A x i s p r o m i n e n t , 

r e l a t i v e l y n a r r o w , c o n s i s t s of t h r e e d i s t i n c t r i n g s , a f a i n t f o u r t h 

r i n g , a t e r m i n a l p i e c e , and a f a i n t p o s t a x i a l r i d g e t h a t r e a c h e s p o s t e 

r i o r m a r g i n of p y g i d i u m . P l e u r a l r e g i o n s d o w n s l o p i n g , c r o s s e d by f o u r 

p l e u r a l and t h r e e l e s s d i s t i n c t i n t e r p l e u r a l f u r r o w s . B o r d e r e x t e n d e d 

i n t o s i x p a i r s of r e l a t i v e l y s h o r t , t a p e r e d s p i n e s . S p i n e s a r e d i r e c t e 

p o s t e r o l a t e r a l l y and s l i g h t l y downward. 

S u r f a c e of t e s t c o v e r e d w i t h f i n e g r a n u l e s . G l a b e l l a h a s f i n e 

f i n g e r p r i n t p a t t e r n of l i n e s . S u r f a c e o f a n t e r i o r b o r d e r marked by 

KOOTENIA GERf-IANA R0sser 

Pl. 10, figs. 4, 7, 8 , 11 

Kootenia ~Tm~ RESSEH, 1939"b, p. 49 s Pl. 9, figs . 19-2L~. 
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J2ia~sis . ··-Cranidium moder·a.tely convex, slightly Hlder than long. 

Glabella prominent, parallel-sided, front broadly rounded, Four pah:'s 

of indistinct gla bellar furroHs visible on well :preserved. individuals: 

Sl and S2 oblique backrrard.s; 33 tram:;verse; SL~ oblique forwar ds. Axia.l 

furrow prominent , shallow fossulae present. Occipital furrow mroerately 

deep, composite, deepens latera.lly. Occipital ring triangular, about 

0.20 glabellar length , extended into a prominent spine. Frontal area 

indistinct. Border narrOH medially~. more pronounced latera lly. 

Border furrow faint. Flxige:1a.e about O.SO glabellar width at eye line. 

moderately convex, dovmsloping. PalI)ebral lo"bes 0.35 gJ..abella:c length r 

horizontal, situated well behind midline of gla:bella. Pa.lpe1:rcal fUIT01'1'S 

faint. Eye ridges visible, faint, meet axial furrow at fossulae. 

Posterior area of fixigenae narrO'Vler than glabella at occipital fu..U'oK. 

Preocular facial suture d ivergent, st.raight. Po~~tocula.r facin.l sutu:r6 

divergent, convex. · 

Pygidium semielliptical, slightly convex. Axis prominent, 

relatively narrow, consists of three distinct rings, a faint fourth 

ring, a terminal piece, and a faint postaxial ::::-ldgc that re<aches poste

rlor margin of pygidium. .Pleural regions dmmslopL.,.g, crossed by four 

pleural a.'I1d three less distinct i..'1terpleural furrows. Border extended 

into six pairs of relatively short, tapered spines. Spines are directed 

post.erolaterally and slightly dor-'1lward. 

Surface of test covered l-rit.h fine granules. Glabella lw.s fine 

fingerprint pattern of lines. Surface of anterior border marked by 
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t e r r a c e l i n e s . B o r d e r s p i n e s of p y g i d i u m c o v e r e d w i t h s c a l y g r a n u l e s . 

D i s c u s s i o n . — T h e p y g i d i a of t h i s s p e c i e s i n my c o l l e c t i o n s a r e 

n e a r l y i d e n t i c a l t o t h e h o l o t y p e p y g i d i u m and a r e f rom a p p r o x i m a t e l y 

t h e same l o c a l i t y . The c r a n i d i a , howeve r , d i f f e r s i g n i f i c a n t l y from 

t h e c r a n i d i a R e s s e r a s s i g n e d t o K, g e r m a n a . P y g i d i a and c r a n i d i a i n my 

c o l l e c t i o n s have a d i s t i n c t i v e g r a n u l a r o r n a m e n t a t i o n and m i s a s s i g n m e n t 

i s u n l i k e l y , C r a n i d i a which more c l o s e l y r e s e m b l e t h o s e R e s s e r a s s i g n e d 

t o K, ge rmana do o c c u r w i t h t h e K, germana, p y g i d i a , b u t t h e s e a r e smooth 

and have been a s s i g n e d t o K, s p e n c e ! w i t h c e r t a i n t y . T h e r e f o r e I 

b e l i e v e t h a t t h e c r a n i d i a t h a t R e s s e r a s s i g n e d t o K. germana do n o t 

a c t u a l l y b e l o n g t o t h a t s p e c i e s . However, e x a m i n a t i o n o f t h e t y p e 

m a t e r i a l would be n e c e s s a r y t o p r o v e t h i s i n t e r p r e t a t i o n . 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n UU-462. Common i n c o l l e c t i o n s 

UU-442 and UU-443. R a r e i n c o l l e c t i o n s UU-44Q and UU-441, 

KOOTENIA MELINDENSIS n . s p , 

P I , 1 0 , f i g s , 1 5 , 16 

D i a g n o s i s , — P y g i d i u m m o d e r a t e l y c o n v e x , s l i g h t l y w i d e r t h a n l o n g . 

A x i s w e l l d e f i n e d , r e a c h e s t o i n n e r edge of b o r d e r , c o n s i s t s of s i x 

r i n g s and a m o d e r a t e l y l o n g t e r m i n a l p i e c e . A n t e r i o r r i n g n o t c o m p l e t e 

l y a n k y l o s e d . P l e u r a l f i e l d b r o a d l y c o n v e x , marked by s e v e n p a i r s of 

p l e u r a l f u r r o w s and s i x p a i r s of i n t e r p l e u r a l f u r r o w s . P o s t e r i o r p a i r 

of p l e u r a l f u r r o w s i n d i s t i n c t . Second t h r o u g h s i x t h p l e u r a l f u r r o w s 

end i n d e p r e s s i o n on b o r d e r . B o r d e r g i v e s r i s e t o e i g h t p a i r s of r o u n d , 

s l i g h t l y u p t u r n e d s p i n e s . A n t e r i o r s e v e n p a i r s of s p i n a s l o n g , a b o u t 

e q u a l i n l e n g t h . E i g h t h p a i r g r e a t l y r e d u c e d . S u r f a c e i s s m o o t h . 

P i s c u s s i o n , — O n l y one pyg id ium of t h i s s p e c i e s h a s been f o u n d . 

I t i s d i s t i n g u i s h a b l e f rom a l l o t h e r s p e c i e s of K o o t e n i a by h a v i n g 
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terrace lines. Border s pines of pygidium covered ",it h scaly granules. 

Di~cussion.--The pygidia of this s pecies in my collections are 

nea:r l y identical to the holotype pygidium and are from approxlma-cely 

the sama locality. The cranidia, however, differ significantly froITl 

the cr anidia, Resser assi gned to [. germana. Pygidia and cranidia in my 

collections have a distinctive granular ornament ation and. misassignment 

is unlikely. Cranidia which more closely resemble those Resser assig11ed 

to [. gel~mana.. do occur with the [. germana pygidia, but these are smoot h 

and have been assigned to [. s pencei with certainty. Therefore:L 

believe that the cranidia that Resser assigned to [ . g~rman2:. d.o not 

actually belong to that species. HOYlever, examination of the t.Yre 

ma.terial would be necessary to prove this interv..cetat:ion, 

Oecm'rence. --Abundant in collection UU-462. Common in colJ.ect:Lol1'; 

UU.J.j,42 and uu-44 3. Rare in collecti ons UU -'-1-40 and lJU-hli-l. 

KOOTENIA jlJJ<~LINDENS IS n. s p. 

Pl. 10, figs. 15, 16 

Diagn_~Gis. --Pygidium moderately convex, slightly wider than long. 

Axis well defined, reaches to inner edge of border, cons i sts of six 

rings and a moderately long terminal piece. Anterior ring not com.pletr::J

ly ankylosed. Pleura,l field broadly convex, marked by seven pairs of 

pleural furrows and six pairs of interpleural furrows. rosterior reir 

of pleure.l furrows indistinct. Second through sixth plcm'al furrQ10TS 

end in depression en border. Border gives rise to eight pairs of round, 

sUghtly upturned. spines. Anterior seven pairs of spines long, about 

equal in lengt.h. Eighth pair greatly reduc(~d. Surface i s smooth. 

Di§£t3ssion.o --Only one pygidium of this species has been found. 

It is dlstl !lC;uis:b.able from all ot.her species of Kootenia by having 
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e i g h t p a i r s of b o r d e r s p i n e s . . 

2 S 2 S S S S ^ . ^ — R a r e i n c o l l e c t i o n UU-465. 

Holotype.•—jfy-gidiura (1422 ) i l l u s t r a t e d on p l a t e 1 0 , f i g s . 15 and 

16 . 

KOOTENIA MENDOSA R e s s e r 

P I . 1 0 , f i g s . 1 8 - 2 0 , 2 2 , 23 

K o o t e n i a mendosa RESSER, 1939b , p . 4 9 . 

D i a g n o s i s . - - C r a n i d i u m m o d e r a t e l y convex t r a n s v e r s e l y and l o n g i 

t u d i n a l l y . G l a b e l l a l o n g , w e l l d e f i n e d , m o d e r a t e l y b r o a d , u n f u r r o w e d , 

t a p e r e d a n t e r i o r l y . G l a b e l l a , e x t e n d s o n t o b o r d e r a n d n e a r l y t o c r a n i 

d i a ! m a r g i n . F o s s u l a e p r o d u c e d i s t i n c t i n d e n t a t i o n on s i d e of g l a b e l l a 

O c c i p i t a l f u r r o w m o d e r a t e l y d e e p and b r o a d , s t r a i g h t * O c c i p i t a l r i n g 

h a s s h o r t m e d i a l s p i n e , F i x i g e n a e s l i g h t l y c o n v e x , d o w n s l o p i n g , w i d t h 

a b o u t 0 . 3 5 g l a b e l l a r 1 w i d t h a t eye l i n e . P a l p e b r a l l o b e d e p r e s s e d below 

s u r f a c e of f i x i g e n a e , l e n g t h a b o u t 0 , 2 0 s a g i t t a l l e n g t h of g l a b e l l a , 

e x c l u s i v e o f o c c i p i t a l r i n g . G l a b e l l a r s u r f a c e f i n e l y p u n c t a t e , 

e x f o l i a t e d s p e c i m e n s show f i n e g r a n u l e s , r e s t of c r a n i d i u m s m o o t h , 

P r e o c u l a r m a r g i n s c o n v e r g e n t , s t r a i g h t . P o s t o c u l a r m a r g i n s d i v e r g e n t , 

s i n u o u s , 

T h o r a x h a s s e v e n s e g m e n t s t h a t t e r m i n a t e i n s m a l l , s l e n d e r , 

p o s t e r o l a t e r a l ^ d i r e c t e d s p i n e s . Node o r s m a l l s p i n e on e a c h a x i a l 

r i n g . P l e u r a l r e g i o n s a b o u t t w i c e w i d t h of a x i s . 

Pyg id ium s e m i e l l i p t i c a l . A x i s w e l l d e f i n e d , c o n v e x , r e a c h e s 

t o I n n e r edge of b o r d e r , f o u r r i n g s and a t e r m i n a l , p i e c e e v i d e n t . 

P l e u r a l f i e l d s c r o s s e d by f o u r p l e u r a l f u r r o w s and two i n d i s t i n c t i n t e r 

p l e u r a l f u r r o w s . Borde r n a r r o w , h a s s i x p a i r s of s p i n e s . A n t e r i o r two 

p a i r s of s p i n e s s h o r t , s h a r p , d i r e c t e d p o s t e r i o r l y , s e c o n d p a i r s m a l l e r 
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eight .rairs of border s pines. 

Occurrence. -~R8Te in collection UU46.s. 

Hols~i-ype .. --~lgidiw~ (1422) illustrated on plate 10, figs . 15 and 

16. 

Koo'rENIA HENDOSA Resser 

Pl. 10, figs. 18-20, 22, 23 

Koot~:mia mendosa RESSER , 193 9b, p. 49. 

Diagnosis . --Cranidium moderately convex transversely and longi

tudinally. Glabella long, well defined, moderately broad, u..nfurrmred, 

tapered. anteriorly. Glabe lla extends onto border and nearly to crani

dial rna.rgin. !;'OSSUla6 produce distinct indentation on side of gla'bella. 

Occipita l furrow moderately deep and broad, straight < Occlpital ring 

has shor t medial spine. F'ixigenae slightly convex, do"'rnslcp:i..l1g~ wid.th 

about 0.35 glabe1lar width at eye line. Palpeb""a l lobe de:r-:r:essed be 1m, 

su"t'face of fixigenae, length about 0.20 sagittal length of glabella, 

exclusive of occipital ring . Glabellar surface finely pur.ctate, 

exfoliated s~€cimens show fine granules, rest of cranidilm s mooth. 

Preocular margins convergent, straight. Postocular margins di vergeIrc, 

sinuous. 

Thorax has seven segments that terminate in small, slender, 

posterolaterally directed spines, Node or small spi ne on each axial 

ring. Pleural regions about tVlice width of axis • 

P.Jgidium semielliptical. Axis well defined , convex, reaches 

to inner edge of border, four rings and a terminal piece evident. 

Pleural fields crossed by four pleural furrows and tHO indistinct inter

pleural furroHs, Border narrow, has six pairs of spines. Anterioz:' trIO 

pairs of spines short, shaxp, directed posteriorly, second. pair s rr.aller 
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t h a n f i r s t . Rema in ing p a i r s g r e a t l y r e d u c e d , i m p a r t i n g a s l i g h t 

w a v i n e s s t o t h e b o r d e r , becoming smooth i n t h e r e a r . 

S u r f a c e s m o o t h . 

D i s c u s s i o n . — T h e o u t s t a n d i n g c h a r a c t e r of K o o t e n i a mendosa i s t h e 

r e d u c t i o n i n s i z e of t h e m a r g i n a l s p i n e s , and i t c a n be d i s t i n g u i s h e d 

from a l l o t h e r s p e c i e s on t h i s b a s i s . 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n UU-459. R a r e I n c o l l e c t i o n 

UU-W3, UU-444, and UU-445. 

KOOTENIA SPENCEI R e s s e r 

P I . 1 1 , f i g s , 1-6 

K o o t e n i a s p e n c e i RESSER, 1939a , p . 1 5 , P I . 3 , f i g s . 4 . 5 , 

K o o t e n i a ma thews i RESSER, 1939a , p . 1 6 , P I . 3 , f i g s . 6 , ? , 

D i a g n o s i s . — C r a n i d i u m c o n v e x , w i d t h a b o u t e q u a l t o l e n g t h , 

b r o a d l y r o u n d e d a n t e r i o r l y . G l a b e l l a p r o m i n e n t , s i d e s s l i g h t l y c o n v e x , 

t a p e r e d , r o u n d e d a n t e r i o r l y . Four p a i r s of f a i n t g l a b e l l a r f u r r o w s 

v i s i b l e on w e l l p r e s e r v e d i n d i v i d u a l s . S I o b l i q u e b a c k w a r d s ; S2 t r a n s 

v e r s e ; S3 i n d i s t i n c t , p i t - l i k e ; S4 o b l i q u e f o r w a r d s . A x i a l fu r row 

w e l l d e v e l o p e d , d i s t i n c t f o s s u l a e p r e s e n t . O c c i p i t a l f u r r o w m o d e r a t e l y 

d e e p , c o m p o s i t e , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g l e s s t h a n 0 . 2 0 

g l a b e l l a r l e n g t h , t r i a n g u l a r , b e a r s a p r o m i n e n t s p i n e . F r o n t a l a r e a 

s h o r t . B o r d e r d i s t i n c t , s l i g h t l y u p t u r n e d . B o r d e r f u r r o w w e l l d e v e l 

o p e d . F i x i g e n a e a b o u t 0 . 4 0 g l a b e l l a r w i d t h a t eye l i n e , s l i g h t l y 

c o n v e x , s l i g h t l y d o w n s l o p i n g , P a l p e b r a l l o b e s f a i r l y p r o m i n e n t , h o r 

i z o n t a l , a b o u t 0 . 2 5 g l a b e l l a r l e n g t h , s i t u a t e d w e l l b e h i n d g l a b e l l a r 

m i d p o i n t , Eye r i d g e s v i s i b l e , f a i n t , mee t a x i a l f u r r o w a t f o s s u l a e . 

P o s t e r i o r a r e a of f i x i g e n a e a b o u t same w i d t h a s g l a b e l l a a t o c c i p i t a l 

f u r r o w , P r e o c u l a r f a c i a l s u t u r e d i v e r g e n t , c o n v e x , P o s t o c u l a r f a c i a l 

tha.n first. Remaining pairs greatly reduced, imr;arting a. slight 

vlaviness to the border, becoming smooth in t he rear e 

Surface smooth. 

Disc~~sion. --The out standing character of ~oot~E:i~_ mendp.s~ is the 

reduction in size of t he margir~l spines, and it can ~3 distinguished 

from all other species on this basis. 

Occurrence . --Abundant in collection UU-459, Ra:re in collec-cion 

uu-443, lJTJ...l.f44 , and UU-445. 

KOOTENIA SPENCEI Resser 

Pl. 11, figs. 1- 6 

Kootenia §p'encei HESSER, 1939a , p. 15, Pl. J, figs . ~.~ 5, 

Kootenia mathel-fsi HESSER , 19398., p. 16 , Pl. 3, f3.gs. 6, 7. 

Diagnosis.--Cranidhi.'ll convex, width about eqU(~.l to length , 

broadly r ounded anteriorly. Glabella promlnen-c, sides s U ghtly cGnvex, 

tapered, rounded anteriorly. Four r.alrs of faint gI.8.t.lE: l lar i'urro'·[S 

visi ble on well }:'Teserved individ.uals: S1 oblique t:aCkH£..:rds; 82 t r ans

verse; S3 indistinct, pit-like; s4 oblique fonra.:.:-ds. AxiaJ. flUTO" 

well developed, distinct fossulae present. Occipit2"1 fl.l.lTOW modera tely 

deep, composite, deepens laterally. Occipital ring less t han 0.20 

glabellar length, triangular, bears a promj.nent s pine . FrontaJ. area 

short. Border distinct, slightly upturned. Border furrow well devel

oped. Fixigenae about 0.40 glabellar ui.dth a.t eye li.ne~ slightly 

convex, slightly dmmsloping. Palpebral lobes fairly prominent, hor

izontal, about 0.25 glabellar length, situated well r.ehind glabel1ar 

m1dpoL~t. Eye ridges visible, faint, meet axial furrow at fossulae. 

Posterior area of fixigenae about same width as glabella at occipital 

furrow. Preocular facial suture divergent, con'/ex. Postocular facial 
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s u t u r e d i v e r g e n t , s i n u o u s . 

Thorax h a s s e v e n s e g m e n t s , A x i a l l o b e s l i g h t l y n a r r o w e r t h a n 

p l e u r a l l o b e s , D i s t a l e x t r e m e t i e s of p l e u r a l s e g m e n t s e x t e n d e d i n t o 

l o n g , p o s t e r o l a t e r a l ^ d i r e c t e d s p i n e s , 

Pyg id ium s e m i e l l i p t i c a l , d i s t i n c t l y w i d e r t h a n l o n g . A x i s p rom

i n e n t , r a t h e r n a r r o w , c o n s i s t s of f i v e d i s t i n c t r i n g s and a t e r m i n a l 

p i e c e t h a t r e a c h e s p o s t e r i o r b o r d e r . P l e u r a l f i e l d s d o w n s l o p i n g , 

c r o s s e d by f i v e p a i r s of d i s t i n c t p l e u r a l and f o u r p a i r s of f a i n t 

i n t e r p l e u r a l f u r r o w s , 3 o r d e r modera / t e ly w e l l d e f i n e d , p l e u r a l f u r r o w s 

end i n p i t s on b o r d e r . B o r d e r e x t e n d e d i n t o s e v e n p a i r s of l o n g , 

c y l i n d r i c a l s p i n e s . S e v e n t h p a i r o f s p i n e s s h o r t e r and more s l e n d e r 

t h a n o t h e r p a i r s . 

S u r f a c e s m o o t h . 

D i s c u s s i o n , — T h i s s p e c i e s i s c h a r a c t e r i z e d by h a v i n g a p r o m i 

n e n t , c o n v e x - s i d e d , b r o a d l y r o u n d e d g l a b e l l a ; a pyg id ium w i t h s e v e n 

l o n g , s l e n d e r p a i r s of b o r d e r s p i n e s and a smooth s u r f a c e . . 

R e s s e r (1939a.) d i f f e r e n t i a t e d X. s p e n c e ! from K, m a t h e w s i on 

s l i g h t v a r i a t i o n i n t h e s p r e a d and c u r v a t u r e of t h e b o r d e r s p i n e s , 

The two p y g i d i a t h a t R e s s e r a s s i g n e d t o K. sp^ ice_ i had m e d i a l f u r r o w s 

on t h e b o r d e r s p i n e s c a u s e d by c o m p a c t i o n , wh ich R e s s e r a l s o r e g a r d e d 

a s a s p e c i f i c d i f f e r e n c e be tween t h e two s p e c i e s . 

O c c u r r e n c e , — A b u n d a n t i n c o l l e c t i o n s UU-432, UU-434, UU-439 and 

UU-465. Common i n c o l l e c t i o n s UU-435 and UU-437. R a r e i n c o l l e c t i o n s 

UU-429, UU-430, and UU-462. 

KOOTENIA WELISVILLENSIS n . s p , 

P I , 10 , f i g s . 1 2 - 1 4 , 1 7 , 2 1 , 24 

D i a g n o s i s . - - C r a n i d i u m m o d e r a t e l y c o n v e x , s l i g h t l y w i d e r t h a n l o n g . 

sutu.re di vergent ~ sinuou.s. 

Thorax }--.as seven segments. Axial lobe slightly na:rrower than 

pleural lobes, Distal extrcmeties of pleural segments extended into 

long, posterolaterally directed spines. 
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Pygidiurn semielliptical, distinctly wider than l ong. Axis proTI:

inent, rather narroH, consists of five distinct rings and a terminal 

piece that reaches posterior border. Pleural fields downsloping 1 

crossed by five pairs of distinct pleural and foUl.' pairs of faint 

interpleural furrows. Border moderately well defined, pleural furrol-/"s 

end in pits on border. Border extended into s even pairs of long, 

cylindrical spines, Seventh pair of spines short.er and more slende:t 

than other pairs. 

Surface smooth. 

Discussion.--This species 3.8 characterized by having a proni

nent, convex-sided , broadly rounded glabella; a pygidium i ·11th s e';en 

long, slender pairs of border spines and a s mooth surface. 

Resser (1939a) differentiated K. sJ?encei from ~. !.!!.the}1Si en 

slight variation in the spread and curvature of the borcler spines. 

The two pygidia that Resser assigned to K. spencei ha.d liied.:Lal furrows 

on the border spines caused. by compaction, which Resser also regarclecl 

as a specific difference between the two species. 

Occurrence .--Abundant in collections UU-'+32, uu-434 , UU-439 and 

uu-465. Common in collections UU-435 and UU-437. Hare in collections 

UU-429, uu-4JO, and UU-462. 

KOOTENIA IvELLSVILLENSIS n. sp. 

Pl. 10, figs, 12-14, 17, 21, 2/+ 

Dia@1osis.--Cranidiurn moderately convex, slightly wider than lone_ 
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G l a b e l l a p r o m i n e n t , n e a r l y e x t e n d s t o a n t e r i o r m a r g i n of c r a n i d i u m . 

G l a b e l l a p a r a l l e l - s i d e d , i n d e n t e d a t f o s s u l a e , r o u n d e d a n t e r i o r l y . 

G l a b e l l a r f u r r o w s i n d i s t i n c t , f o s s u l a e s h a l l o w , S I v i s i b l e , o b l i q u e 

b a c k w a r d s . A x i a l f u r r o w d i s t i n c t . O c c i p i t a l f u r r o w m o d e r a t e l y d e e p , 

c o m p o s i t e , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g t r i a n g u l a r , l e s s t h a n 

0 , 2 0 g l a b e l l a r l e n g t h , b e a r s a s t r o n g s p i n e . F r o n t a l a r e a I n d i s 

t i n c t m e d i a l l y . B o r d e r f a i n t m e d i a l l y , d i s t i n c t l a t e r a l l y . B o r d e r 

f u r r o w o b s o l e t e m e d i a l l y . F i x i g e n a e 0 , 3 5 g l a b e l l a r w i d t h , h o r i z o n t a l , 

S i t u a t e d b e h i n d m i d l i n e of g l a b e l l a . Eye r i d g e s f a i n t , i n t e r s e c t a x i a l 

f u r r o w a t f o s s u l a e , P o s t e r i o r l i m b s n a r r o w e r t h a n g l a b e l l a a t o c c i p i t a l 

r i n g . P r e o c u l a r f a c i a l s u t u r e s l i g h t l y d i v e r g e n t , s t r a i g h t , P o s t o c u l a r 

f a c i a l s u t u r e d i v e r g e n t , s i n u o u s , 

Pyg id ium s e m i e l l i p t i c a l , m o d e r a t e l y c o n v e x , d i s t i n c t l y w i d e r t h a n 

l o n g . A x i s p r o m i n e n t , r e l a t i v e l y n a r r o w , c o n s i s t s of t h r e e d i s t i n c t 

r i n g s , a v a r i a b l y d e v e l o p e d f o u r t h r i n g , a t e r m i n a l p i e c e , and a s h o r t 

p o s t a x i a l r i d g e t h a t n e a r l y r e a c h e s p o s t e r i o r m a r g i n of p y g i d i u m . 

P l e u r a l f i e l d s d o w n s l o p i n g , c r o s s e d ' b y f o u r p l e u r a l and t h r e e f a i n t 

i n t e r p l e u r a l f u r r o w s . B o r d e r d i s t i n c t , h o r i z o n t a l , e x t e n d e d i n t o s i x 

p a i r s o f m o d e r a t e l y s h o r t , r e l a t i v e l y s l e n d e r , t a p e r e d s p i n e s . 

S u r f a c e o f c r a n i d i u m i n d i s t i n c t l y p u n c t a t e o r s m o o t h . B o r d e r 

h a s f a i n t t e r r a c e l i n e s . Pygid ium s m o o t h , b o r d e r s p i n e s have f a i n t 

s c a l y g r a n u l a t i o n s . 

D i s c u s s i o n , — K , w e l l s v i l l e n s i s mos t c l o s e l y r e s e m b l e K, germana 

b u t a v e r a g e s l a r g e r i n s i z e and h a s a r o u n d e d r a t h e r t h a n d i s t i n c t l y 

q u a d r a t e g l a b e l l a . The p y g i d i a l b o r d e r s p i n e s of Ke germana a r e l a r g e r 

and s t o u t e r and t h e a x i s a v e r a g e s n a r r o w e r . I n a d d i t i o n , K, germana 

h a s w e l l d e v e l o p e d g r a n u l a r o r n a m e n t a t i o n on t h e c r a n i d i u m and p y g i d i u m . 
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Glabelb. prcminent, !1E:arly extends t.o anterior mare;in of cranicl.iu!ll. 

GL".l.oolla pa.rallel-sided., indented at fossula.e c rounded anter1orly. 

Gla.be 11 0 "I" fl.<.1:':tO\~s indistinct, fossulae shallow, 31 visible, oblique 

l:ackwards, Axial furrow distinct. Occipital furrow moderately deep, 

composite, o.;)epens laterally. Occipital rlng triangular, less than 

0.20 glaoollar length, bears a strong spine. Frontal area indis-

tinct medially. Eorder faint media.lly, disti.nct lateralJ.y. Llorcler 

furrow ob301ete medially. Fixigenae 0.35 gla bellar width, horizontal, 

51 tuated behind midline of glabella. Eye ridgE's faint, hltersect axial 

furrow at fossulae. Posterior limbs narrower than glabella at occiJ.,j.tal 

ring. PreOcular facial suture slightly divergent, st!a:1.ght. PcstoculCU' 

facia.l suture divergent~ sinuous, 

Pygidiurn s(Hni·slliptical, Jaodc~Lately convex, distinctly wider: tho,n 

long. Axis prominent, relatively narroH, cons5.sT,S of tbree distinct 

rings, a va:t'ia-oly developed fourth ring, a t.ex·minal piece, and a sho:r-t 

postaxial ricl.ge that nearly reaches posterior f.largin of :?ygidium. 

Pleural fic lUG dmmsloping, crossed' by four plecral and three faint 

lnterpleural furrows. Border distinct, horizontal, extended into si.x 

pairs of moderately l:ihort, relatively sler.der, tapered sliines. 

Surface of cranidiu,ll indistinctly p1ll!ctat.e or smooth. Borde:r. 

has faint terrace Unes. Fygidlum smooth, lvrder spines have faint 

scaly granule.. tic~1S. 

Discus~..9.£, --i. Hellsvillen::-is most closely resemble K. ~.£Ir!Q:~~~ 

but averages larger in size and has a rounded rather than <listinctly 

qu.adrate gla.bella. The pygidial border spines of K. &errr:,9-na are larger 

and stouter and the axis averages narrower. In addition, &. £~~ 
has well dev81o:pei granular ornamentatlon on the cranidium and pygidiurn. 
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K„ w e l l s y i l l e n s i s d i f f e r s from K. l i b e r t y e n s i s i n h a v i n g s h o r t e r 

p y g i d i a l b o r d e r s p i n e s and l a c k i n g i r r e g u l a r e l o n g a t e g r a n u l a t i o n s . I t 

d i f f e r s from K. b r e v i s p i n a i n h a v i n g s l e n d e r r a t h e r t h a n b r o a d t r i a n g u 

l a r b o r d e r s p i n e s and h a s much s h o r t e r b o r d e r s p i n e s t h a n K„ a c i c u l a r i s , 

O c c u r r e n c e . —Abundant i n c o l l e c t i o n s U U - 4 4 7 , UU-452, and UU-454. 

Common i n c o l l e c t i o n s UU-451 and UU-453* R a r e i n c o l l e c t i o n s UU-448, 

UU-449, and UlMtfO. 

H o l o t y p e . —Pyg id ium (1419) i l l u s t r a t e d on p l a t e 10 , f i g u r e s 12 and 

2 1 . 

KOOTENIA s p . u n d e t . 

P I . 1 1 , f i g s . 7 , 8 

D i a g n o s i s . - - P y g i d i u m s e m i e l l i p t i c a l , d i s t i n c t l y w i d e r t h a n l o n g , 

s t r o n g l y c o n v e x . Ax i s p r o m i n e n t , c o n v e x , e x t e n d s o n t o p o s t e r i o r 

b o r d e r , c o n s i s t s of t h r e e r i n g s , an i n d i s t i n c t f o u r t h r i n g , and a 

t e r m i n a l p i e c e . A x i a l fu r row d i s t i n c t . P l e u r a l r e g i o n s s t r o n g l y 

d o w n s l o p i n g , c r o s s e d by f o u r p l e u r a l and t h r e e i n d i s t i n c t i n t e r 

p l e u r a l f u r r o w s . B o r d e r e x t e n d e d i n t o s i x p a i r s of m o d e r a t e l y l o n g 

s p i n e s . S p i n e s d e c r e a s e i n l e n g t h p o s t e r i o r l y . 

S u r f a c e of a x i s and p l e u r a l r e g i o n s c o v e r e d w i t h f i n e p u n c t a e , 

B o r d e r c o v e r e d w i t h f i n e g r a n u l e s . S p i n e c o v e r e d w i t h s c a l y g r a n u l a 

t i o n s . 

D i s c u s s i o n . — T h i s s p e c i e s i s r e p r e s e n t e d by one f r a g m e n t a r y 

p y g i d i u m . I t d i f f e r s f rom a l l o t h e r s p e c i e s of K o o t e n i a from t h e Naomi 

Peak Tongue of t h e Twin Knobs F o r m a t i o n , and t h e S p e n c e Tongue of t h e 

Lead B e l l S h a l e i n h a v i n g s i x m o d e r a t e l y l o n g m a r g i n a l s p i n e s , a l a r g e 

p r o m i n e n t a x i s w i t h f o u r r i n g s and a t e r m i n a l p i e c e and p u n c t a t e o r n a 

m e n t a t i o n , K o o t e n i a b r e y j s p i n a most c l o s e l y r e s e m b l e s t h i s s p e c i e s b u t 
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K.. 1-reJ,lsvillensis differs from [. }.1 ~rty'£ns is in having s:wrter 

pygidial border spines and la.cking irregular e1oD.gate ~ranulB.tions. It 

differs from [. bn;vispi2}~ in having slender rather than bro'ad triangu

lar border spines and has much shorter border s pines than [. ac~sularis. 

Occurrence .• -·-Abundant in collections UU-l.Ill·7, UV-l+52, and UU-4.54. 

Common in collections UU-451 and UU...Jl-53. Rare in collections UU...lJ48, 

UU..lI-/+9, and UU-'+50. 

21. 

HolotJlle.--Pygidium (lq.19) illustrated on plate 10 f figures 12 and 

KOOTEN Ill. S p. unde"!:. • 

Pl. 11., figs. 7, 8 

Diagnosis .• --P.Jgldium semielliptical 1 distlnetly wich.:r than long, 

strongly convex. Axis prominent, convex, . extencls onto :postcrior 

border, cons i sts of three rings , an indistinct fourth ring, and a 

terminal piece. Axia.l furrow distinct. Pleu!:al regions Etrongly 

downs loping , crossed by four pleural "md. three indistinct intar

pleural furrows. Border extend.ed. into six pairs of mod. era. tely long 

spines. Spines decrease in length posteriorly. 

Surface of axis and pleural regions covered with fine plli~ctae. 

Border covered with fine granules. Spine ct)vered Hith scaly granula

tions. 

Discu5sicn.--This species is represented by one fragmentary 

pygidium. It differs from all other species of Kootenia from the Naomi 

Peak Tongu.e of the Twin K110bs Formation, and the Spence Tongue of the 

Lead Bell Shale in havin.g six moderately long marglna.l spines, a large 

prominent axi8 with four rings and a terminal piece and punctate orna

mentation. Kooteni~ ~rev~~ ffiOSt closely resembles this species but 



d i f f e r s most n o t a b l y I n t h e l e n g t h and t a p e r of t h e b o r d e r s p i n e s . 

Occurrence . •—One pyg id ium i n c o l l e c t i o n UU-410. 

Genus OGYGOPSIS W a l c o t t , I 8 8 9 

Ogygops l s WALCOTT, 1889 , p . 4 6 6 ; 1916a , p . 375S RAYMOND, 1 9 1 2 , p . 116 ; 

SHIMER and SHROCK, 1944 , p . 6 1 3 ; RASETTI, 1 9 5 1 , P . 190 ; 1959* P . 

2 1 9 ; PALMER, 1964 , p . 6 . 

T a x i o u r a BESSER. 1939b , p . 6 2 ; SHIMER and SHROCK, 1944 , p . 6 1 ? . 

Type s p e c i e s . — O g y g i a k l o t z l ROMINGER. 1887 , p . 1 2 , P I . 1 , f i g . 1 

D i s c u s s i o n . — T h e g e n e r i c d e s c r i p t i o n g i v e n by Pa lmer ( 1 9 6 4 , p . 6 ) 

i s a d e q u a t e and i s f o l l o w e d h e r e . T h i s genus i s c h a r a c t e r i z e d by a 

l a r g e pyg id ium h a v i n g a n a r r o w a x i s and b o r d e r , and w e l l d e f i n e d r i n g 

and p l e u r a l f u r r o w s , The c r a n i d i u m I s d i s t i n g u i s h a b l e by h a v i n g a 

p r o m i n e n t s u b p a r a l l e 1 - s i d e d g l a b e l l a t h a t n e a r l y r e a c h e s t h e a n t e r i o r 

raargin. I a g r e e w i t h R a s e t t i ( 1 9 5 9 , P* 2 1 9 ) who c o n c l u d e d t h a t 

T a x i o u r a ( R e s s e r , 1939b , p . 62 ) s h o u l d be s u p p r e s s e d a s a s u b j e c t i v e 

synonym of O g y g o p s l s . 

0GYG0PSIS TYPICALIS ( R e s s e r ) 

P I . 1 1 , f i g s . 9 - 1 4 , 1 7 , 18 

T a x i o u r a t y p i c a l i s RESSER, 1939b , p . 6 2 , P I . 1 4 , f i g s . 6 - 1 4 . 

T a x i o u r a magna RESSER ( p a r t ) 1939b , p . 6 3 , P I . 1 4 , f i g s , 1-2 ( n o t f i g s 

3 - 5 ) . 

Qgygops i s t y p i c a l i s ( R e s s e r ) RASETTI, 1 9 5 1 , p . 191? PALMER, 1964 , p . 6 

D i a g n o s i s . — C e p h a l o n s e m i c i r c u l a r i n o u t l i n e , m o d e r a t e l y c o n v e x . 

G l a b e l l a l o n g , l a r g e , r e a c h e s t o b o r d e r , r o u n d e d i n f r o n t . S i d e s 

s u b p a r a l l e l , t a p e r i n g s l i g h t l y b o t h a n t e r i o r l y and p o s t e r i o r l y . G l a 

b e l l a r f u r r o w s n o t a p p a r e n t . O c c i p i t a l f u r r o w w e l l d e f i n e d , o c c i p i t a l 
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differs most notably in the length and taPer of the border spines. 

Occur rence. --One pygidium in collection UU....l.HO . 

Genus OGYGOFSIS \~alcott, 1889 

QBYEP ps is l{AI.£OTT, 1889 , p. 466; 1916a , p. 375; RAYHOl\lJ) , 1912, p. 116; 

SHINER a.nd SHROCK, 1944, p. 613; RASETTI , 1951, p. 190; 1959 p p. 

219 ; PAI11ER, 1964, p. 6. 

laxi~~ RESSEE , 1939b, p. 62; SHIMER and SHROCK, 1944, p. 617. 

!l.E£ E'pec i es. --Q£ygia klotzi ROfHNGER , 1887 , p. 12, PI. 1, fig , 1 . 

Discussion. --The generic description given by Palmer (1964, p . 6) 

is adequate and is followed here. This genus is characterized 1)y a 

large pygidium having a narrow axis and border , and. "'Te l l defined ring 

and pleuTal fur.corTs, The cranidium is distinguishabl e by having a 

I-Tominent subparalle l -sided glabelJa that nearly reaches the ante:rior 

margin. r agree Hith Rasetti (195 9. p. 219) who concluded that 

Taxioura (Resser, 1939b, p. 62) shoulQ be suppressed as a subje,~tive 

synonym of Qg,ygopsis. 

OGYGOPSIS TYPICALIS (Resser ) 

Pl. 11, figs. 9-14, 17, 18 

Taxio_'-.1£§:. !.ypicalis RESSER , 1939b, p. 62, Pl. 14, figs. 6-14. 

Tax~§!:. magna BESSER (part) 1939b, p. 63, Pl. 14, figs , 1-2 (not figs. 

3-5) • 

Qgy~psis tY"Picalis (Resser) RASETTI, 1951, p. 191; PALi'.1ER , 1964, p. 6-7. 

Diagnos is.--Cephalon semicircular in outline, moderately convex. 

Glab..'71la long , large, reaches to border, rounded in front. Sides 

subparallel, tapering slightly both anteriorly and posteriorly. Gla-

bellar fur-rmrs not apparent. Occipital furrow well defined, occipital 
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r i n g l a c k s s p i n e o r n o d e . F r o n t a l a r e a s h o r t ; b o r d e r n a r r o w , p o o r l y 

d e f i n e d by a c h a n g e i n s l o p e , F i x i g e n a e a v e r a g e a l i t t l e more t h a n 

0 . 3 3 w i d t h of t h e g l a b e l l a . Eye r i d g e s w e l l d e f i n e d , p a l p e b r a l l o b e s 

g e n t l y a r c u a t e , n e a r l y 0 , 3 3 l e n g t h of t h e g l a b e l l a . P r e o c u l a r f a c i a l 

s u t u r e s s l i g h t l y d i v e r g e n t , s t r a i g h t . P o s t o c u l a r f a c i a l s u t u r e s 

d i v e r g e n t , s i n u o u s , L a t e r a l b o r d e r of l i b r i g e n a e m o d e r a t e l y d e f i n e d 

by s h a l l o w b o r d e r f u r r o w , b o r d e r n a r r o w e r t h a n o c u l a r p l a t f o r m , G e n a l 

s p i n e s m o d e r a t e l y s h o r t ; l e n g t h a b o u t e q u a l t o l e n g t h of p o s t e r i o r 

s e c t i o n of f a c i a l s u t u r e . S u r f a c e o r n a m e n t a t i o n c o n s i s t s of f i n e 

" f i n g e r p r i n t " p a t t e r n of t e r r a c e l i n e s on g l a b e l l a , and a n a s t o m o s i n g 

c l o s e - s p a c e d t e r r a c e l i n e s on o t h e r p a r t s of t h e c r a n i d i u m and f i x i g e n a e . 

T h o r a x h a s e i g h t s e g m e n t s ; t i p s of e a c h segment have s h o r t , 

s l e n d e r , p o s t e r o l a t e r a l ^ d i r e c t e d s p i n e s . Width of p l e u r a l r e g i o n s 

a b o u t t w i c e w i d t h of a x i s , A x i a l r i n g s l a c k nodes o r s p i n e s , b u t a r e 

c o v e r e d w i t h f i n e meshwork of i r r e g u l a r l i n e s , 

Pyg id ium s e m i c i r c u l a r . A x i s w e l l d e f i n e d , n a r r o w , and r e a c h e s t o 

p o s t e r i o r m a r g i n , Ax i s h a s e i g h t t o t e n r i n g s and a t e r m i n a l p i e c e 

which e x t e n d s i n t o p o s t a x i a l r i d g e . P l e u r a l r e g i o n s b r o a d , g e n t l y 

c o n v e x , c r o s s e d by s e v e n o r e i g h t p l e u r a l f u r r o w s , s e v e n a n t e r i o r 

f u r r o w s a r e m o d e r a t e l y d e e p ; e i g h t h , when p r e s e n t , i s p o o r l y d e f i n e d , 

Marg in on w e l l p r e s e r v e d i n d i v i d u a l s h a s t h r e e t o f o u r s m a l l s p i n e s 

o p p o s i t e and s l i g h t l y p o s t e r i o r t o a d j a c e n t p l e u r a l f u r r o w s . F i r s t 

p a i r of s p i n e s i s s m a l l and r e c u r v e d ; p o s t e r i o r p a i r s a r e g r e a t l y 

r e d u c e d and i m p a r t s l i g h t w a v i n e s s t o m a r g i n , wh ich becomes smooth 

t o w a r d s p o s t e r i o r . A w e l l d e v e l o p e d m e d i a l n o t c h i n d e n t s t h e p o s t e r i o r 

margin. . T e r r a c e l i n e s form f i n e meshwork of i r r e g u l a r p o l y g o n s . 

D i s c u s s i o n , — B o t h R e s s e r (1939t>, p . 62 ) and Pa lmer ( 1 9 6 4 , p , 6 - 7 ) 
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rlng l:wks spine or node. Frontal area short i border p..arrO'ol, poorly 

defined by a change in slope. Fixigenae average a little more Ulan 

0.33 -;.ridth of the glabella. Eye ridges well defined, palpebral lobes 

gent.ly arcuate, nearly 0.33 length of the glabella. Preocular facial 

suturef; sllghtly divergent, straight. Postocular facial sutures 

d.iv(,rgent, sinuous . lateral border of librigenae moderately defined 

by shallow border furrow, border narrower than ocular platform. Genal 

spines modE:rately short; length about equal to length of posterior 

section of facial suture. Surface ornamentation consists of fine 

"fingerprint" pattern of terJ:ace lines on glabella, and anastomosing 

close-spaced t8rraCe lines on other parts of the cranidium and. fixigenae. 

Thoxax has eight s9gmentS j tips of each segment have short, 

slender, posterola teral1y directed spines. Hidth of l)leural regions 

about t,dce width of axis. Axial :r:ings lack nodes or spines, bat are 

covered "Ti th fine meshvwrk of irregular lines. 

Pygidium semicircular. Axis well d.efined, narrow, and reaches to 

poste:r.-ior margin. Axis has eight to ten rings and a terminal piece 

which extends into postaxial ridge. Pleural regions broad, gently 

convex, crossed by seven or eight pleural furrovrs, seven anterior 

furrows are moderately deep; eighth, when present, is poorly defined. 

i'largin on .1ell preserved individuals has three to fou."t' small spines 

opposite and slightly posterior to adjacent pleural fu."t'rmm. First 

pair of spines is sn~ll and recurved; posterior pairs are greatly 

reduced. and impart slight waviness to Il'argin, which becomes smooth 

towards posterior. A well developed medial notch indents ,the posterior 

margin. Terrace lines farm fine meshwork of irregular polygons . 

Dlscusslo~.--Both Resser (1939b, p. 62) and Palmer (1964~ p. 6-7) 



s t a t e t h a t 0 , t y p i c a l i s h a s o n l y one p a i r of a n i e r o l a t e r a l s p i n e s . 

However, upon c l o s e e x a m i n a t i o n , up t o t h r e e a d d i t i o n a l p a i r s of 

m a r g i n a l i r r e g u l a r i t i e s o r i n c i p i e n t s p i n e s a r e e v i d e n t , 0 , t y p i c a l i s 

c a n be d i s t i n g u i s h e d from o t h e r s p e c i e s of Ogygops l s i n t h a t i t o n l y 

h a s one p a i r of w e l l d e v e l o p e d p y g i d i a l b o r d e r s p i n e s , and h a s d i s t i n c 

t i v e o r n a m e n t a t i o n . 

An i n t r i g u i n g a s p e c t of t h e s t r a t i g r a p h i c d i s t r i b u t i o n o f 0 » v -

g o p s i s i s i t s s p o r a d i c v e r t i c a l o c c u r r e n c e ( K e l s o n , I 9 6 3 ) . The genus 

e x t e n d s f rom t h e Lower Cambrian t h r o u g h h a l f of t h e Midd le Cambr i an , 

b u t i t s v e r t i c a l o c c u r r e n c e g e n e r a l l y i s s p o r a d i c . I n t h e s e c t i o n s 

v i s i t e d d u r i n g t h i s s t u d y , 0 , t y p i c a l i s i s u s u a l l y v e r y a b u n d a n t and 

i n c e r t a i n a r e a s t h e d i s a r t i c u l a t e d s h i e l d s o f t e n c o m p r i s e most of t h e 

r o c k . However, t h e v e r t i c a l o c c u r r e n c e i s r e s t r i c t e d t o t h e t o p f o o t 

of t h e Naomi Peak L i m e s t o n e and t o t h e l ower few f e e t of t h e S p e n c e 

S h a l e , A p o s s i b l e e x p l a n a t i o n f o r t h e s p o r a d i c v e r t i c a l o c c u r r e n c e 

o f Ogygops l s i s f a c i e s c o n t r o l . I t o f t e n h a s been n o t e d t h a t t h e number 

o f i n d i v i d u a l s , a s w e l l a s number of s p e c i e s i s h i g h a t i n t e r f a c e s 

be tween two t y p e s of h a b i t a t s , I n t h i s c a s e i t seems t h a t Q. t y p i c a l i s 

was r e s t r i c t e d t o , and t h r i v e d i n a zone be tween c a r b o n a t e s h o a l s and a n 

a d j a c e n t s e a w a r d b a s i n . 

Occurrence .—Common t o a b u n d a n t i n c o l l e c t i o n s Ul ) -411 s UU-412, 

and UU-425. 

Genus 0LEN0IDES Meek, I 8 7 7 

O l e n o i d e s MEEK, 1877 , p . 255 ROBISON, 1964 , p . 537 (synonomy t o d a ~ e ) . 

Type s p e c i e s . — P a r a d o x i d e s ? m a i a d e n s i s MEEK. 1870 , p . 6 2 . 

D i s c u s s i o n , — T h e d i a g n o s i s of R o b i s o n ( 1 9 6 4 , p . 5 3 7 ) i s f o l l o w e d 

h e r e . W a l c o t t ( 1 9 2 5 , p . 92) and Pa lmer (1954 , £ . 62 ) have p o i n t e d o u t 
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sta.t.e that Q. :t:YE1~alt~ he.s on l y one pair of ant.erolater:.d. spines. 

Hm.;ever, upon close examina tien, up to three additicnaJ. }\3.irs of 

marginal irregularities or incipient spines are evident. Q. t.YJ?ic~}is 

can be distinguished from other species of Qgygopsis in that it only 

has one pair of w~ll developed l)ygidial border spines, and has distinc

tive ornamentation. 

An intriguing aspect of the stratigraphic distrib-..rt~Lon .of 9~y-

gopsis is its sporadic vertica.l occurrence (Ne l s on, 1963). The genus 

extends from the Lorler Cambrian through half of the Hiddle Cambrian, 

but its vertical occurrence generally is s :poradic. In the sections 

visited during this stu~y, Q. typicalis is usually very abundant nnd 

in certain areas the disarticulate4 shields often comp;c:Lse most of the 

rock. HOH6ver, the vertical OCCl-'Tl:ence is Testricted to the top foot 

of the Naomi Peak Limestone and to the lower few feet of thG Spen(~e 

Shale. A possible explanation for the sporadic vertical occurrence 

of Ogygopsis is facies control. It often has been noted. that themur,ber 

of individuals, as well as number of species is high at i nterfa.ces 

between two types of habitats. In this case it seerns that Q.. typif2.alis 

was restricted to, and thrived in a zone batt-Teen carbonate shoals [l,nd. an 

adjacent · seaward basin. 

Occurrence.--Common to abundant in collections UU-4-:l.1, LTU..J+l~:f 

and UU-425. 

Genus OLENOIDES Meek, 1877 

Olenoides }1EEK , 1877, p. 25; ROBISON, 1964, p. 537 (synonomy to date). 

Type ~pecies. --Paradoxides? glaladensis_ HEE~ , 1870, p. 62. 

;Q.iscus_si0!l.. --The diagnosis of Robison (19E:.J.j·, p. 537) is followed. 

here. \-lalcott (1 92.5, p . 92) and Palmer (1954, p. 62) have point.ed out 
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t h a t c r a n i d i a . of N e o l e n u s ( O l e n o i d e s ) , K o o t e n i a , H o l t e n a , and P r y p y g e , 

i n t h s a b s e n c e of d i s t i n c t i v e p y g i d i a , c o u l d w e l l 'be r e t a i n e d i n one 

g e n u s , The g e n e r i c and s p e c i f i c c h a r a c t e r i s t i c s a r e a l m o s t e n t i r e l y 

i n t h e p y g i d i a and few c r a n i d i a show even s p e c i f i c c h a r a c t e r s , 

OLENOIDES EVANSI R e s s e r 

P I . 1 1 , f i g s . 1 5 , 1 6 , 19 

O l e n o i d e s e y a n s i RESSER, 1939b , P . 151 P I . **, f i g . **J n o t f i g , } . 

D i a g n o s i s t—Cranidium s u b t r a p e z o i d a l , o r i g i n a l c o n v e x i t y unknown 

"because of c o m p a c t i o n , g l a b e l l a p r o m i n e n t , r e a c h e s a n t e r i o r b o r d e r , 

e x p a n d s s l i g h t l y a n t e r i o r l y . L a t e r a l g l a b e l l a r f u r r o w s i n d i s t i n c t . 

O c c i p i t a l f u r r o w d i s t i n c t and m o d e r a t e l y wide? o c c i p i t a l r i n g b e a r s 

s m a l l m e d i a l s p i n e . A x i a l f u r r o w w e l l i m p r e s s e d , d i s t i n c t f o s s u l a e 

p r e s e n t i n a x i a l f u r r o w s a t j u n c t i o n w i t h eye r i d g e . A n t e r i o r b o r d e r 

n a r r o w , F i x i g e n a e a b o u t 0 . 3 0 w i d t h of g l a b e l l a a t eye l i n e . P a l p e b r a l 

l o b e s s m a l l , a b o u t 0 . 2 0 l e n g t h of g l a b e l l a ; s i t u a t e d o p p o s i t e m i d d l e 

o f g l a b e l l a . Eye r i d g e s d i s t i n c t . P o s t e r i o r l i m b s m o d e r a t e l y l o n g 

( t r , ) , wide ( e x s a g . ) j p o s t e r i o r b o r d e r f u r r o w wide and s h a l l o w . P r e o c u 

l a r f a c i a l s u t u r e s a p p e a r t o be s l i g h t l y d i v e r g e n t , P o s t c c u i a r f a c i a l 

s u t u r e , d i v e r g e n t , s i n u o u s . 

L i b r i g e n a e , a s s o c i a t e d w i t h h o l o t y p e , have wide l a t e r a l b o r d e r 

and l o n g g e n a l s p i n e . 

Number of t h o r a c i c s e g m e n t s unknown. A x i s of t h o r a x a b o u t same 

w i d t h a s p l e u r a l r e g i o n s . A x i a l r i n g s b e a r s m a l l med ian s p i n e o r n o d s , 

and p l e u r a e a x e f a l c a t e , 

Pygid ium s u b e l l i p t i c a l , e l o n g a t e . A x i s s l i g h t l y t a p e r e d , h a s f i v e 

o r s i x r i n g s and t e r m i n a l p i e c e t h a t r e a c h e s i n n e r edge o f b o r d e r . 

P l e u r a l f i e l d c r o s s e d by s i x o r s e v e n p l e u r a l , and f i v e o r s i x l e s s 

th3.t cr anidia of Neolenus (01enoide3), Koot.eni§:, ~{oltena.1 a nd PrypZ€~t 

in the; absence of distinctive pygidia , could well l)e r eta ined in one 

genus, The generic and spec i fic c haracteristics are almost entirely 

in the pygidia and fe~T cr anidi.a ShOH even specific characters. 

OLE NO IDES EVANS I Resser 

Pl. 11, figs. 15, 16, 19 

Olenoides eva nsi RESSER , 1939b, p. 15 , PI. 4, fig. 4; not f ig . J. 

Dia@ os i s, --Cranidium subtrapezoidal, original convexity unkno\l)'n 

because of compac t ion , glabella prominent, reaches anter:h r [-J(lr<ier F 

expands slightly anteriorly. lateral glabellar furroW's b .dlst l nct . 

Occipit al furrovT distinct and moderately Hide~ occipita.1 ring tears 

s ma.ll medial spine. Axial furrOH well impres s ed. , distinct f os suJE.e 

present in a xial furrows at junction Hith eye ridge, Ant erior hordex 

narrow. Fixigenae about 0.30 width of glabella, a t eye hne . Palpebra.l 

lobes small, about 0.20 length of glabella; s1 tuated OPl)os lt.e m:1.(ldl'~ 

of glabella. Eye ridges distinct. Post erior limbs mcderat.e l.y J..ons 

(tr.), wide (exsag.); posterior border furroH wide and s hal 1mf. Pxeocu~ 

lar facial sutures appear to be slightly diver gent . Postocular fac i al 

suture, divergent , sinuous. 

Librigenae , associated with ho1otype, have wide lateral border 

and long genal spine. 

Number of thoracic segments unknovm . Axis of thorax a t'Out :same 

width as pleural regions. Axial r ings bear small median spine or node , 

and pleurae are falcate. 

Pygidium subelliptical, elongate . Axls s lightly ta.pered, he.s five 

or six rings and terminal piece that reaches inner edge of -cord'3r . 

Pleural :field crossed. by six or seven pleural, and five or six less 
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d i s t i n c t i n t e r p l e u r a l f u r r o w s . Each p l e u r a l f u r r o w e n d s i n s i a a l l 

d e p r e s s i o n on b o r d e r . B o r d e r n a r r o w and h a s e i g h t p a i r s o f n e a r l y 

h o r i z o n t a l rec tccved s p i n e s . A n t e r i o r s e v e n p a i r s of s p i n e s r e l a t i v e l y 

l o n g , e v e n l y s p a c e d , and d i r e c t e d p o s t e r o l a t e r a l ] ^ ; e i g h t h p a i r s m a l l e r 

and d i r e c t e d p o s t e r i o r l y , 

D i s c u s s i o n . — R e s s e r ( 1 9 3 9 b , p . 15) i n c o r r e c t l y s t a t e d t h a t 

O l e n o i d e s e y a n s i had s e v e n p a i r s of p y g i d i a l b o r d e r s p i n e s . C a r e f u l 

e x a m i n a t i o n of t h e p a r a t y p e p y g i d i a r e v e a l e d an e i g h t h p a i r o f s m a l l 

s p i n e s , wh ich b e c a u s e o f poor p r e s e r v a t i o n a r e e a s i l y o v e r l o o k e d , T h i s 

s p e c i e s d i f f e r s from a l l o t h e r s p e c i e s of O l e n o i d e s by h a v i n g e i g h t 

p a i r s of m a r g i n a l s p i n e s . 

O c c u r r e n c e , — S p e n e e S h a l e , USNM l o c a l i t y 5 5 o , 4 . 5 m i l e s n o r t h of 

Br igham C i t y on w e s t s i d e of W e l l s v i l l e M o u n t a i n , U t a h , 

OLENOIDES MALADENSIS R e s s e r 

P I , 1 2 , f i g s , 1 -6 , 8 

O l e n o i d e s m a l a d e n s i s RESSER, 1939b , p . 4 6 , P I . 1 0 , f i g s , 2 ? , 2 8 . 

T a x i o u r a magna ( p a r t ) RESSER, 1939b , p . 6 3 , P I , 14 , f i g s . 3 - 5 ( n o t f i g s . 

1 , 2 ) . 

D i a g n o s i s . — ' C r a n i d i u m l a r g e , m o d e r a t e l y c o n v e x , s u b q u a d r a t e . 

G l a b e l l a p r o m i n e n t , n e a r l y e x t e n d s t o a n t e r i o r marg in of c r a n i d i u m , 

n e a r l y p a r a l l e l - s i d e d e x c e p t f o r c o n s t r u c t i o n a t f o s s u l a e , b r o a d l y 

r o u n d e d a n t e r i o r l y . T h r e e p a i r s of g l a b e l l a r f u r r o w s v i s i b l e : 31 

b i f u r c a t e , o b l i q u e b a c k w a r d s ; S2 c o n v e x , o b l i q u e b a c k w a r d s ; S3 t r a n s 

v e r s e s A x i a l f u r r o w n a r r o w , d i s t i n c t , f o s s u l a e p r e s e n t . O c c i p i t a l 

f u r row b r o a d , c o m p o s i t e ; s h a l l o w m e d i a l l y ; d e e p e n s l a t e r a l l y . 

O c c i p i t a l r i n g a b o u t 0 . 1 5 g l a t e l i a r l e n g t h , e x t e n d e d i n t o s h o r t , b l u n t , 

p o s t e r i o r l y d i r e c t e d s p i n e . F r o n t a l a r e a s h o r t ( s s -g , ) m e d i a l l y , 
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distinct interpleural furrows. Each pleu.-ca l fUl.~r.ow ends in small 

depression on l'Order. Bord.er narrOH and has eight pairs of nearly 

horizontal r eclJrved spines. Anterior seven pairs of spines relatively 

long, evenly spaced, and directed posterolater ally; eighth pa.ir smaller 

and directed posteriorly. 

Discuss~~l'! . --Resser (1939b, p. 1.5) inco.L7ectly s t ated that 

Olenoides ~vansi had seven pairs of pygidial border spines. Careful 

examination of the para type pygidia revealed an eighth pair of small 

spines, whi ch because of poor preservation are easily overlooked. This 

species differs from all other speCies of Olenoides by having eight 

pairs of marginal spines. 

Occurn:mce .--Spei1ce Shale, USlJM locality 55e, 4 • .5 mil es north of 

Brigrlam City on west side of Hellsville Ivlountain , Utah. 

OLENOIDES r~h4DENSIS Resser 

Pl. 12, figs. 1-6, 8 

Olenoides maladensis RESSER, 1939b, p. 46, Pl. 10, figs . 27, 28. 

Taxioura magna (rart) RESSER , 1939b l p. 63, Pl. 14, figs . 3-.5 (not flgs. 

1, 2). 

Diagnosis,--Cranidium large, moderately convex, subquadrate. 

Glabella prominent, nearly .extends to anterior margin of cranidillia, 

nearly parallel-sided except for construction at fossulc.e, broadly 

rounded anteriorly. Three pairs of glabellar furrows visible: S1 

bifurcate, obliQ.ue backHards; S2 convex, oblique backwards; S3 trans

verse. Axial furrow na-~ow, distinct, fossulae present. Occipital 

fun~ow broad·, composite; sha.llow medially; deepens laterally. 

OCCipital ring aoout 0.1.5 glabellar length, extended. into short, blu..Tlt, 

posteriorly directed spine. Fronta l area short (sag.) medially, 
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c o n s i s t i n g e s s e n t i a l l y of a na r row u p t u r n e d b o l d e r , B o r d e r becomes 

w i d e r ( e x s a g . ) l a t e r a l l y . B o r d e r f u r r o w d i s t i n c t l a t e r a l l y . F i x i g e n a e 

a b o u t 0 , 4 0 g l a b e l l a r w i d t h a t eye l i n e , s l i g h t l y c o n c a v e , s l i g h t l y 

d o w n s l o p i n g . P a l p e b r a l l o b e s m o d e r a t e l y p r o m i n e n t , s l i g h t l y u p t u r n e d , 

0 , 2 0 t o 0 . 2 5 g l a b e l l a r l e n g t h , s i t u a t e d b e h i n d m i d p o i n t of g l a b e l l a . 

Eye r i d g e s s t r o n g , n e a r l y s t r a i g h t , make a r e l a t i v e l y s m a l l a n g l e w i t h 

a x i a l f u r r o w . P o s t e r i o r a r e a of f i x i g e n a e l o n g ( e x s a g . ) a b o u t same 

w i d t h ( t r . ) a s g l a b e l l a a t o c c i p i t a l f u r r o w , d i s t a l end e x t e n d s i n t o 

s m a l l p o s t e r o l a t e r a l ^ d i r e c t e d s p i n e . P r e o c u l a r f a c i a l s u t u r e d i v e r 

g e n t , s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . 

G e n a l f i e l d of l i b r i g e n a e s t e e p l y s l o p i n g . B o r d e r p r o m i n e n t , 

s l i g h t l y t h i c k e n e d , h o r i z o n t a l , G e n a l s p i n e s t r o n g , l e n g t h unknown, 

l y g i d i u m s e m i c i r c u l a r , s l i g h t l y c o n v e x , n e a r l y t w i c e a s wide a s 

l o n g , Ax i s s t o u t , w e l l d e f i n e d , c o n s i s t s of f o u r d i s t i n c t r i n g s , a 

f a i n t f i f t h r i n g , and a s h o r t t e r m i n a l p i e c e . Each r i n g b e a r s a s m a l l 

med ian n o d e . P l e u r a l f i e l d s l i g h t l y c o n v e x , c r o s s e d by f o u r s t r o n g 

p l e u r a l and t h r e e m o d e r a t e l y s t r o n g i n t e r p l e u r a l f u r r o w s t h a t e x t e n d 

o n t o b o r d e r . B o r d e r d i s t i n c t , h o r i z o n t a l . B o r d e r e x t e n d e d i n t o 

f o u r p a i r s of l o n g , s l i g h t l y t a p e r e d s p i n e s . S p i n e s s i t u a t e d o p p o s i t e 

d i s t a l e n d s of p l e u r a l f u r r o w s . 

S u r f a c e of t e s t c o v e r e d w i t h s m a l l and m e d i u m - s i z e d g r a n u l e s . 

D i s c u s s i o n , — R e s s e r ( 1939b , p . 4 6 ) d i d n o t a s s i g n c r a n i d i a t o t h i s 

s p e c i e s b u t Pa lmer ( 1 9 5 4 , p . 6 - 7 ) h a s c o r r e c t l y s u g g e s t e d t h a t a c r a n i d i a 

f i g u r e d by R e s s e r ( 1939b , p . 6 3 , P I , 1 4 , f i g . 3 ) a s h i s h o l o t y p e f o r 

T a x i o u r a magna, a c t u a l l y b e l o n g s t o 0 , m a j a d e n s i s , 

0 . m a l a d e n s i s most c l o s e l y r e s e m b l e s 0 . s t e p t o e n i s F r i t z ( I 9 6 8 , 

p . 1 9 9 - 2 0 0 ) , F r i t s h a s a d e q u a t e l y d e s c r i b e d t h e s i m i l a r i t i e s and 
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consis..l"ing essent:htlly of a narrow upturned borcler. Bo .. dar becomes 

wider (exsag.) laterally. Border furrow distinct latp,ra.lly. F.ixlgenae 

about 0,40 glabellar width at eye line, sUghtly concave, slightly 

dOifnsloping. Palpebral lobes moderately prominent, slightly upturned, 

0.20 to 0.25 glabellar length, situated behind mi dpoint of gl~bella. 

Eye ridges strong: nearly straight , make a relatively small angle l'1ith 

axial furrow. Posterior area of fixigenae long (exzag.) a.bout sa.m.e 

width (tr.) as glabella at occipital furrow, distal <end extencls into 

small posterolaterally d:i..t'ected spine. Preocular fad.al suture d:i.ver

gent, straight. Postocular facial suture divergent, slnuous. 

Genal field of libr:i.genae steeply slop:i.ng. Border p'.cominent, 

slightly thickened, horizonta l. Genal spine strong , length u..'lkn01'\"!l. 

Pygid.ium semicircul.a.T, slightly convex, nea.rly -t;.vrice a.s r:ide as 

long. Axis stout, Hell d.efined , consists of four dist.inc"!:' rings f a 

faint fifth ring , and a short t erminal piece , Each ring bears 2. small 

median node. Pleural field slightly convex, c:ross6cl by four str ong 

pleural and three moderately ~tror;.g interpleural furrm'1s that extend 

onto border. Border distinct, horizontal. Bordel: extend.ed into 

four pairs of long, slightly tapered spines . Sp1nes situated opposite 

distal ends of pleural furrows . 

Surface of test covered i'11 tt small and medium-sized granules. 

Disc~ssion. --Resser (1939b, p. 1}6) did not assign cranidia to this 

species but Palmer (1954, p. 6-'1) ha.s correctly suggested that a cranidia 

figured by Resser (1939b, p. 63, Pl. 14, fig. 3) as his holotype for 

Taxiour~ magna actually belongs to Q.. !!,~ladensl:~. 

O. maladensis_ most closely resembles Q.. stept.oenis Fritz (1.968 1 

P. 199-200). Fritz has adeq~ately described the similarities and 
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d i f f e r e n c e s be tween t h e two s p e c i e s . 

Occurrence,—-Common i n c o l l e c t i o n UU-408. R a r e i n c o l l e c t i o n s 

UU-419, UU-420, and UU-421, 

OLENOIDES SPENCEI n . s p . 

P I . 1 2 , f i g s . 9 , 12 

D i a g n o s i s , — P y g i d i u m s e m i c i r c u l a r , d i s t i n c t i v e l y w i d e r t h a n l o n g , 

o r i g i n a l c o n v e x i t y unknown. Ax i s r a t h e r s t r o n g l y t a p e r e d , shows f o u r 

r i n g s and a m o d e r a t e l y l o n g t e r m i n a l p i e c e t h a t n e a r l y r e a c h e s i n n e r 

edge of b o r d e r . P l e u r a l f i e l d s c r o s s e d by f o u r p l e u r a l and f o u r l e s s 

d i s t i n c t i n t e r p l e u r a l f u r r o w s . P o s t e r i o r l y , t h e f u r r o w s make p r o g r e s 

s i v e l y l a r g e r a n g l e s . B o r d e r n a r r o w ; f i v e p a i r s o f m o d e r a t e l y l o n g , 

s l i g h t l y t a p e r e d m a r g i n a l s p i n e s p r e s e n t . P o s t e r i o r l y , s p i n e s make 

p r o g r e s s i v e l y s m a l l e r a n g l e s w i t h t h e m i d l i n e of t h e p y g i d i u m . P o s t e 

r i o r p a i r of s p i n e s d i r e c t e d backward o r backward and s l i g h t l y t o w a r d s 

t h e m i d l i n e . A l l s p e c i m e n s a r e e x f o l i a t e d , i n n e r s u r f a c e c o v e r e d 

w i t h m e d i u m - s i z e d g r a n u l e s , P y g i d i a r a n g e from 19 t o 23 mm i n l e n g t h 
i 

and J% t o 38 mm i n w i d t h . . . 

D i s c u s s i o n . — T h i s s p e c i e s most c l o s e l y r e s e m b l e s O i e n o i d e s 

s e r r a t u s ( R o m i n g e r ) , wh ich a l s o h a s f i v e m a r g i n a l s p i n e s , O l e n o i d e s 

s p e n c e i d i f f e r s f rom 0 , s e r r a t u s by l a c k i n g w e l l d e v e l o p e d n o d e s on 

t h e a x i a l r i n g s , by h a v i n g one l e s s a x i a l r i n g and a much l o n g e r 

t e r m i n a l p i e c e , and h a v i n g a g r a n u l a r t e s t . 

O c c u r r e n c e . — T h r e e p y g i d i a i n c o l l e c t i o n UU-425. 

H o l o t y p e , — P y g i d i u m (1442) i l l u s t r a t e d on p l a t e 1 2 , f i g u r e 1 2 , 

OLENOIDES s p . 

P I . 1 2 , f i g s . 7 , 1 0 , 11 
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differences betrreen the two species. 

Occur:r~. --Com];lon in collection UU-408. Rare in collections 

UU-419, UU-420, and UU-421. 

OLENOIDES SPENCEI n. sp. 

Pl. 12, figs. 9, 12 

Diagnosj.s. --Pygidium semicircular, distinctively wider than 10nC;r 

oric;inal convexit y unknown. Axis rather strongly tapered, ShOHS four 

rings and a moderately long terminal piece that nearly reaches i nner 

edge of border. Pleural fields crossed by four pleurn.l and four less 

dist.inct interpleural furrm-Ts. Posterior ly, the furrows make progres-

sively larger angles. Border narrow; five pairs of moderately long, 

slightly tapered margi na l spines present. Posteriorly, s:pines ffic.okc 

progress i vely smaller angles with the midline of the pygidhlID , Poste-

rior pair of spines directed backward or backward. and slightly tOHards 

the midline. All specimens are exfoliated, inner surface covered 

with medium-sized granules. Pygidia range from 19 to 23 mm 1n length 

and 31 to 38 mm in l-Tidth. 

Discussion.--This s pecies most closely resembles Olenoides 

serratus (Rominger ), ;-Thich also has five marginal spines. Olenoides 

spencei differs from Q. serratus by lacking well developed nod.es on 

the a.xial rings, by having one less axial ring and a much longer 

terminal piece, and having a granular test. 

OCCu.Trence. --Three pygidia in collection UU...J.~25. 

Holotype.--Pygidium (1~r2) illustrated on plate 12, figure 12. 

OLENOIDES sp. 

Pl. 12, figs. 7, 10, 11 
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D i a g n o s i s , , —Pyg id ium s e m i e l l i p t i c a l , d i s t i n c t l y w i d e r t h a n l o n g , 

A x i s m o d e r a t e l y c o n v e x , s l i g h t l y t a p e r e d , c o n s i s t s o f f i v e r i n g s and 

t e r m i n a l p i e c e , wh ich r e a c h e s i n n e r edge of b o r d e r . R i n g f u r r o w s 

become p r o g r e s s i v e l y f a i n t e r p o s t e r i o r l y . P l e u r a l f i e l d s c r o s s e d by 

f i v e p l e u r a l and f o u r i n t e r p l e u r a l f u r r o w s , p l e u r a l f u r r o w s end i n 

s l i g h t d e p r e s s i o n s on b o r d e r . B o r d e r n a r r o w , e x t e n d e d i n t o s e v e n p a i r s 

of m a r g i n a l s p i n e s . F i r s t s i x p a i r s of s p i n e s l o n g , s l i g h t l y t a p e r e d ; 

p o s t e r i o r p a i r s h o r t and s l e n d e r . Base of s p i n e s c o v e r e d w i t h f a i n t 

s c a l y g r a n u l a t i o n s , r e m a i n d e r of pyg id ium s m o o t h . 

D i s c u s s i o n . - - T h i s s p e c i e s i s r e p r e s e n t e d by a s i n g l e s m a l l 

pyg id ium t h a t c a n n o t be a s s i g n e d t o any known s p e c i e s . w i t h c e r t a i n t y . 

O l e n o i d e s e v a n s i R e s s e r i s t h e o n l y p r e v i o u s l y r e p o r t e d s p e c i e s of 

O l e n o i d e s from t h e Spence S h a l e w i t h s e v e n p a i r s of s p i n e s , b a t e x a m i n a 

t i o n of p a r a t y p e s o f O l e n o i d e s e v a n s i shows t h a t i t a c t u a l l y h a s e i g h t 

p a i r s of s p i n e s ( s e e d i s c u s s i o n of t h a t s p e c i e s ) . 

I t i s p o s s i b l e t h a t t h i s pyg id ium r e p r e s e n t s an immature O l e n o i d e s 

e v a n s i b u t w i t h o u t a d d i t i o n a l m a t e r i a l i t i s i m p o s s i b l e t o be c e r t a i n . 

O c c u r r e n c e . —One pyg id ium i n c o l l e c t i o n UU-465. 

F a m i l y ORYCTOCEPHALIDAE B e e c h e r , 1897 

Genus ORYGTOCARA W a l c o t t , 1908 

O r y c t o c a r a WALCOTT, 1908d, p . 2 3 ; SHIMER and SHROCK, 1944 , p . 6 1 3 ; 

LERi'IONTOYA, 1940, p . 1 3 7 ; RASETTI, 1959 , P« 2 2 0 ; CHERHYSHEVA, 

1952 , p , 1 1 5 ; SUVOROVA and POKROVSKAIA, i 9 6 0 , p . 8 2 ; CHERNYSHEVA, 

1962 , p , 3 4 ; SUVOROVA, 1964 , p , 2 3 5 . 

Ty_pe s p e c i e s . — O r y c t o c a r a g e l k e i WALCOTT. 1908d, p . 2 3 , P I , 1 , 

f i g s . 9 , 10 , 

Dia.gno~is . ... -Pygidium semielliptical, distinctly wider than long, 

Axis modera.tely convex, slightly tapered, consists of five r i ngs Gmd 

terminal piece, 'W'hich r eaches inner edge of border. Ring furrovls 

become progressively fainter posteriorly. Pleural fields cr oss ed by 

five pleural and four intcrpleural furrows , pleural furroHs end in 

slight depress ions on border. Bord.er narrow, extended into seven pai.rs 

of rr.arginal spines. First. six pai rs of s pines long, slightly tapered ; 

posterior pair s hort and s lender. Base of spines covered Hith faint 

scaly granulations, remainder of pygidium smooth. 

Dlscussi0l'!.. --This s pecies i s represented by a single small 

pygidiLlm that cannot be assigned to any known species .VTlth certainty. 

Olen~ides ~~nsi Resser is the only previously reported species of 

01enoicle~ f:r:om the Spence Shale with seven pairs of spines , but exam:1.na

tion of paratypes of 01en01d603, ev~nsi ShOHS t hat it actually ha.s eight 

pa.irs of spines (see discussion of that species ). 

It is }:ossi ble that this pygidium represents an i mmature Olenoj_des 

eyansi but Hithout additional mat erial it is i mpossible to be certain. 

Occurrence .--One pygidium in collection UU-465. 

Family ORYCTOCEPHALIDAE Beecher, 1897 

Genus ORYCTOC_~~A Walcott, 1908 

~£yctocara ~IALCO'l)T , 1908d , P. 23; SHINER and SHROCK, 1$'44·, p. 613; 

LERNONTOVA, 1940, p. 137; RASETTI, 1959, p. 220; CHERNYSHEVA, 

1952, p. 115; SUVOROVA and POKROVSKAIA, 1960, p. 82; CHER NYS HE VA , 

1962, p. 34; SUVOROVA, 1964, p. 235. 

~ ?pecies.--Oryctocar~ geikei WALCOTT, 1908d, p. 23, Pl. l J 

figs. 9, 10. 



The g e n e r i c d e s c r i p t i o n of W a l c o t t ( 1 9 0 3 d . p . 2 3 ) i s g e n e r a l l y 

a d e q u a t e and n e e d be m o d i f i e d o n l y s l i g h t l y t o i n c l u d e s p e c i m e n s 

w i t h 12 t h o r a c i c s e g m e n t s , 

ORYCTOCARA GEIKEI W a l c o t t 

P I . 1 2 , f i g s . 1 8 , 19 

O r y c t o c a r a g e l k e l WALCOTT, 1908d, p . 2 3 ; RESSER, 1939a , p . 14 , RESSER, 

1938 ( p a r t ) , f i g . 2 1 , SHIMER and SHROCK, 1944 , p . 6 1 3 , LERMOKTOVA 

1940 , p , 1 3 7 . 

D i a g n o s i s . — T h e s p e c i e s d e s c r i p t i o n g i v e n by W a l c o t t ( i 9 0 8 d , p , 2 

i s g e n e r a l l y a d e q u a t e . I t n e e d be m o d i f i e d o n l y t o i n c l u d e s p e c i m e n s 

w i t h 12 t h o r a c i c s e g m e n t s . I n t h e p o p u l a t i o n a t hand t h e number of 

a x i a l r i n g s on t h e pyg id ium v a r i e s from f i v e t o s i x t o s e v e n ? and a 

t e r m i n a l p i e c e . 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n s UU-412, UU~4l5j and UU-416, 

R a r e i n c o l l e c t i o n s UU-410, UU-422, UU-423, UU-425, and uu~432 . 

Genus ORYCTOCEPHALITES R e s s e r , 1939 

O r y c t o c e p h a l i t e s RESSER, 1939b , p . 4 4 - 4 5 ; SHIMER and SHROCK, 1944 , 

p , 6 1 3 ; RASETTI, 1959 , P . 2 2 0 ; SUVOROVA and POKROVSKAIA, i 9 6 0 , 

p , 8 2 ; CHERNYSHEYA, I 9 6 2 , p , 2 4 ; SHERGOLD, 1969 , p . 2 8 , 

Type s p e c i e s . — O r y c t o c e p h a l i t e s t y p i c a l i s RESSER, 1939b , p . 4 5 , 

P I . 3 , f i g s . 1-6 , 

D i s c u s s i o n . — T h e d i a g n o s i s by R e s s e r ( 1 9 3 9 b , p . 4 4 - 4 5 ) i s a d e q u a t 

and i s f o l l o w e d h e r e . O r y c t o c e p h a l i t e s d i f f e r s from O r y c t o c e p h a l u s i n 

h a v i n g a n expanded g l a b e l l a and a s t r o n g l y c u r v e d a n t e r i o r o u t l i n e . 

The pyg id ium of Oryc t o e 9 p h a l i t e s h a s f i v e a x i a l s e g m e n t s r a t h e r t h a n 

, , 
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The gene:rlc descrlption of Halcott. (1 908:3. , p. 23 ) i~ generally 

adequate and need be modified only slightly to include specimens 

'Hith 12 thoracic s egments . 

OHYCTOCARA GEIlG.Y.::I 'i{aJ.cott 

Pl. 12, figs. 18, 19 

Oryctocar~ geike1: HALCOTT , 1908d, p. 23; RESSr::R, 1939<1, p. 14·, BESSER , 

1938 (part), fig . 21, SHHLSR and SHROCK, l.9'+-4 , p. 613, LERlIWNTOVA, 

1940, p. 137. 

!?iagnosis .--The s pecies deScTiption glven by vlalcott (1908d, p . 23) 

is generally adequate. It. need l'e modi fied only to include spec.,:J.mens 

with 12 thoracic.: segments. In the population at hand the number of 

ay.ial rings on the pygidium varies f rom five to six to seven? and B. 

terminal piece, 

Occurre nce .--Abu...'1dant in collections UU...l.j·l.2, UU...l+l.5f c.nd UU..l-l·16. 

Rare in collections uu-41 0, UU...l}22, UU423, UU-425, and UU-432. 

Gent~ ORYCTOCEPHALIT&) Besser , 1939 

Oryctoce-phalites HESSER ! 1939b, p. 4445: SHnIER and Sh."ROCK, 1944·, 

p. 613; BASETTI, 1959, p. 220; SUVOROVA and POKROVSKAIA, 19601 

p. 82; CHERNYSHEVA, 1962, p. 24; SHERGOLD, 1969, p. 28 . 

~ spec:i.es, --Qryctocephalites illicalis RESSER , 1939b, P. ljj, 

Pl. 3, figs. 1-6. 

Discussion .--The diagnosis by Resser (1939b, p. 214-45) is adequat.e 

and is followed here. D-ryctocephali tes diffeys from C-ryctocephalus in 

having an expanded glabella and a strongly curved anterior outline. 

The pygidiwn of O:£;f.ctoc.ephalites has five axial segments rather than 
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ORYCTOCEPHALITES TYPICALIS R e s s e r 

P I . 1 2 , f i g s . 1 3 , 1 5 , 1 6 , 20 

o r y c t o c e p h a l i t e s t y p i c a l i s RESSER. 1939a , p . 4 5 , P I . 3 , f i g s . 1-6; 

FRITZ, 1968 , p s 2 0 2 - 2 0 3 , P I . 4 1 , f i g s . 9 - 1 1 j SHERGOLD, I 9 6 9 , P< 

2 8 , t e x t - f i g . 9. 

D i a g n o s i s . — T h e d i a g n o s i s by R e s s e r ( 1 9 3 9 b , p . 44-4-5) i s a d e q u a t e 

and i s f o l l o w e d h e r e . 

D i s c u s s i o n . — 0 , t y p i c a l i s i s c h a r a c t e r i z e d by a s t r o n g l y convex 

c r a n i d i u m and a s w o l l e n g l a b e l l a . The p a l p e b r a l a r e a s a r e n a r r o w and 

t h e c r a n i d i u m h a s a, s t r o n g l y c u r v e d a n t e r i o r o u t l i n e . The p y g i d i u m ha 

f i v e a x i a l s e g m e n t s and f i v e p a i r s of b o r d e r s p i n e s . 

O c c u r r e n c e . —Common i n c o l l e c t i o n s UU-411 and UU-463. R a r e i n 

c o l l e c t i o n s UU-408, UU-419, and UU-420, 

Genus ORYCTOCEPHALUS W a l c o t t , 1386 

O r y c t o c e p h a l u s WALCOTT, 1886 , p , 2 1 0 ; PALMER, 1954 , p , 6 8 ; RASETTI, 

1959, P . 2 2 0 ; SHERGOLD, I 9 6 9 , p . 1 5 . 

Type s p e c i e s , — O r y c t o c e p h a l u s p r i m u s WALCOTT, 1 8 8 6 . 

D i s c u s s i o n , — T h e g e n e r i c d e s c r i p t i o n by P a l m e r ( 1 9 5 4 , p . 6 8 ) i s 

f o l l o w e d h e r e . I n t h i s g e n u s t h e c r a n i d i u m i s c h a r a c t e r i z e d by an 

e l o n g a t e g l a b e l l a w i t h t h r e e p a i r s of p i t s r e p r e s e n t i n g t h e g l a b e l l a r 

f u r r o w s . The p y g i d i u m , wh ich h a s t h e p r i n c i p a l d i a g n o s t i c g e n e r i c 

f e a t u r e s , d i f f e r s f rom t h e p y g i d i a o f most o t h e r g e n e r a of t h e f a m i l y 

by h a v i n g p l e u r a l f u r r o w s , i n t e r p l e u r a l g r o o v e s v i s i b l e , and m a r g i n a l 

s p i n e s , O r y c t o c e p h a l u s and O r y c t o c e p h a l i t e s a r e compared u n d e r t h e 

l a t t e r g e n u s . 

ORYCTOCEP~ALITES TYPICALIS Besser 

Pl. 12, figs. 13, 15 p 16, 20 

Oryctoce12.halites }.YJ?icalis. RESSER , 1939a, p. qj, PI. 3, figs . 1-6 ; 

FRI'fZ, 1968, p . 202-203, Pl. 41, fi gs . 9-11; Sffi~RGOI..Dt 1969 , p . 

28 , text-fig . 9. 

Diagnosis.--The diagnosis by Resser (1939b, p. 44 .. .J.Jj) is adequate 

and is follovTed here. 

Discussion.--Q. t;z::picalis is characterized by a str ongly convex 

cranidium and a s wollen glabella. The palpebral areas aLe narrOH and 

the cranidium has a strongly curved anterior outline. The pygi diwil ha.s 

five axial segments a nd five pairs of border spines . 

Occurrence . --Common in collections UU-411 and uu-i.~63. Rare i n 

collections uu-408, UU-419, and UU-420. 

Genus ORYCTOCEPHALUS Walcott, 1886 

Oryctocephalus HALCOTT t 1886, p. 210; PAL!1ER , 1954, p. 68; RASE'I"].'I, 

1959, p. 220; SHERGOLD, 1969 , p. 15. 

~ species. - -Oryctocephalus primus HALCOTT , 1886. 

~cussio!1 . --The generic description by Palmer (j. 954, p. 68) is 

followed here. In this genus the cranidium is characterized by an 

elongate glabella with three pairs of pits representing the glabellar 

furrows. The pygidium, which has the principal diagnostic generic 

features, differs from the pygidia of most other genera of the family 

by having pleural furrm-fS, interpleural grooves visible, and margiIlal 

spines. OryctocephalUs and QElctocephalites are compared under the 

latter genus. 
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0RYC1CCEPAHLU3 MALADENSIS R e s s e r 

P I , 1 2 , f i g s . 14 , 1 ? , 21 

OrYc tGceuha lus m a l a d e n s i s RESSER, 1939b , p . 4 5 , P I , 3 , f i g s , 7 - 9 ; 

FRITZ, 1 9 6 3 , p , 2 0 2 , P I , 4 1 , f i g s . 2 5 - 2 7 ; SHERGOLD, I 9 6 9 , p . 1 6 . 

D i s c u s s i o n . — T h e d i a g n o s i s by F r i t z ( I 9 6 8 , p . 202.) i s a d e q u a t e 

and i s f o l l o w e d h e r e , 

0 . m a l a d e n s i s r e s e m b l e 0 . w a l c o t t i f rom t h e Spence S h a l e , t h e 

d i f f e r e n c e s b e i n g d i s c u s s e d u n d e r t h e l a t t e r s p e c i e s , C r a n i d i a of 0 S 

m a l a d e n s i s a r e a b u n d a n t i n c o l l e c t i o n UU-408 b u t no p y g i d i a have been 

f o u n d , S h e r g o l d ( I 9 6 9 , p . 18) i n h i s d i s c u s s i o n of t h e genus QryO%oeepfe 

a l u g n o t e s t h a t 0 , m a l a d e n s i s i s known s o l e l y from c e p h a l a and t h a t i t s 

a b s o l u t e c l a s s i f i c a . t i o n must a w a i t t h e d i s c o v e r y of t h e t h o r a x and 

p y g i d i u m . However, b e c a u s e t h e c e p h a l i c f e a t u r e s a r e c h a r a c t e r i s t i c of 

O r y c t o c e p h a l u s , S h e r g o l d t e m p o r a r i l y r e f e r r e d 0 , m a l a d e n s i s t o Orjgto*-

e e p h a l u s g 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n UU-408 f r a r e i n c o l l e c t i o n s 

UU-409, UU-420, and UU-421. 

ORYCTOCEPHALUS WALCOTTI R e s s e r 

P I . 1 3 , f i g s . 1 , 2 , 4 , 6 

O r y c t o c e p h a l u s w a l c o t t i RESSER ( p a r t ) , 1938 , p . 9 , P I . 1 , f i g . 2 3 , 

( n o t f i g , 2 2 ) ; RESSER, 1939a , P I , 2 , f i g s , I 5 - I 8 . 

D i a g n o s i s , — C r a n i d i u m s u b q u a d r a t e , s l i g h t l y c o n v e x , l e n g t h a b o u t 

0 , 7 0 w i d t h . G l a b e l l a p r o m i n e n t , expanded s l i g h t l y a n t e r i o r l y , t r u n c a t e d 

e x t e n d e d o n t o b o r d e r . G l a b e l l a r f u r r o w s marked by f o u r p a i r s o f p i t s , 

f o u r t h p a i r i s f a i n t , S I p i t s c o n n e c t e d by a s t r o n g f u r r o w a c r o s s 

g l a b e l l a , f u r r o w s i n d i s t i n c t be tween o t h e r p a i r s of p i t s , O c c i p i t a l 

f u r r o w d i s t i n c t , w i t h d e e p p i t s n e a r d o r s a l f u r r o w , A x i a l f u r r o w n a r r o w 
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ORYCT08SPAHLUS l'lALADENSIS Rosser 

PI, 12, figs. 14, 17,21 

Or]ctoce£b.s~us Hla ladenBis RESSER , 1939b, p. 45 , Pl. 3, figs. 7-9; 

.F'£U'I'Z , 1968 , p. 202, PI. lrl, figs. 25-27; SHERGOLD, 1969, p. 18. 

piscu~_~.--The diagnos is by Fritz (1968 , p. 202) 1s adequat e 

and is follovred here. 

Q. maladensi~ resemble Q. walcotti from the Spence Sh~leJ the 

differences being discussed under the latter speq ies. Cr a nidia of Q. 

ma.1.adensis 2.re abundant in collect ion UU.J+08 but no pygidi a have been 

found. Shergold (1960/ P 18) in his discuss i on of the genus Orl c t o<:;_e .... D._h,.~, , .. ' 

alus notes tha t Q. malcLdensi~ is known solel y from c~pha la a ncl t htl t j.ts 

abso1ute class lflcation must avmit the discover y of the t horax and 

pygidium. However f beca use the cepha lic features are cha:cactc:rist lc of 

Occurrence. --A bUJJ.dant in collection UU-408 ; rare in co~lections 

UU-409, UU-420, and UU-421. 

ORYCTOCEPHALUS \.JALCOTTI Ress er 

Pl. 13, figs. 1, 2, 4, 6 

Oryctoc:epha,;tus walcotti BESSER (part), 1938, p. 9, Pl. 1, fig. 23, 

(not fig. 22); BESSER , 1939a, Pl. 2, figs. 15-18. 

piagnosis. --Cranidium subquadrate, slightly convex, length about 

0.70 width. Glabella prominent, expanded slightly anteriorly, truncated, 

extended onto border. Glabellar furrows marked by four pairs of pits, 

fourth pair is faint. Sl pits connected by a strong furro~T across 

g~:=tbella, fcrroHs indistinct between other pairs of pits . Occipital 

fUrr01'l distinct, Viith deep pits near dorsal furrow. A:x:i.a l furrow narrow, 
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d e e p . O c c i p i t a l r i n g f l a t , a b o u t 0 , 1 5 g l a b e l l a r l e n g t h , b e a r s a 

f a i n t o r i n d i s t i n c t median n o d e . F r o n t a l a r e a a b o u t 0 . 1 0 g l a b e l l a r 

l e n g t h m e d i a l l y , w idens l a t e r a l l y . Bo rde r f l a t m e d i a l l y , s l i g h t l y 

t h i c k e n e d l a t e r a l l y . B o r d e r f u r r o w p r o m i n e n t l a t e r a l l y , f a i n t m e d i a l l y . 

F i x i g e n a e n e a r l y a s wide a s g l a b e l l a a t eye l i n e , s l i g h t l y c o n v e x , 

n e a r l y h o r i z o n t a l . P a l p e b r a l l o b e s s i t u a t e d below l e v e l of p a l p e b r a l 

a r e a of f i x i g e n a e , a/bout 0 , 4 5 g l a b e l l a r l e n g t h , s i t u a t e d b e h i n d 

m i d p o i n t of g l a b e l l a . Eye r i d g e s p r o m i n e n t , meet a x i a l f u r r o w o p p o s i t e 

S 4 , P o s t e r i o r a r e a - o f f i x i g e n a e s l i g h t l y w i d e r ( t r . ) t h a n g l a b e l l a , a t 

o c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l s u t u r e s l i g h t l y c o n v e r g e n t , c o n v e x , 

P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . 

L i b r i g e n a e n a r r o w , marg in e v e n l y r o u n d e d . B o r d e r f u r r o w p r o m i n e n t , 

b o r d e r w i d e , Gena l s p i n e w e l l d e v e l o p e d , l o n g , e v e n l y t a p e r e d p o s t e r i 

o r l y , 

T h o r a x h a s s e v e n s e g m e n t s , a x i a l l o b e p r o m i n e n t , s l i g h t l y n a r r o w e r 

t h a n p l e u r a l r e g i o n . P l e u r a e of e a c h segmen t have d e e p d i a g o n a l p l e u r a l 

f u r r o w s ; d i s t a l r e c u r v e d s p i n e s m o d e r a t e l y l o n g , 

I ^ g i d i u m s e m i c i r c u l a r i n o u t l i n e , s l i g h t l y c o n v e x . A x i s r e l a t i v e l y 

p r o m i n e n t , n a r r o w , t a p e r e d , c o n s i s t s of f i v e r i n g s , a t e r m i n a l p i e c e 

and a low p o s t a x i a l r i d g e t h a t d o e s n o t r e a c h p o s t e r i o r m a r g i n . 

P l e u r a l f i e l d s c r o s s e d by s i x d i s t i n c t p l e u r a l f u r r o w s and f i v e l e s s 

d i s t i n c t i n t e r p l e u r a l f u r r o w s . Bo rde r I n d i s t i n c t . Marg in e x t e n d e d 

i n t o s i x p a i r s of s p i n e s . A n t e r i o r t h r e e p a i r s s l e n d e r , m o d e r a t e l y 

l o n g , r e c u r v e d . F o u r t h p a i r l o n g , p r o m i n e n t ; r e m a i n i n g two p a i r s 

r e l a t i v e l y s h o r t , s l e n d e r , 

S u r f a c e of e x o s k e l e t o n smooth o r f a i n t l y g r a n u l a r * G e n a l s p i n e s 

f i n e l y g r a n u l a r , 

deep. Occipital ring flat, about 0.15 glabelJ.3.r length , bears a 

faillt or indistinct median node. F-.contal area about 0. 10 glabell ar 

:too 

length medially, Hidens laterally. Bol:der flat medially, slightly 

t hickened laterally. Border furrOl'l prominent laterally , faint modi8,1Iy. 

Fixigenae nearly as wide as gla bella a t eye line , slightly convex, 

nearly horizontal. Palpebral lobes f'i tuated below l evel of pa,lpeb-l'al 

area, of fixigenae, about 0 ) i'5 glabellar length , ::::ituate cl behind. 

midpoint of glabella. Eye ridges prominent , meet axial furrow opposite 

S4. Posterior area'of fixi genae slightly Hid.er (tr.) than glabellE, at 

occipital furroVl. Preocular facia l su tu:re s lightly c onvergent, convex . 

Postocular fac:'t.al suture divergent, sinuous . 

Librigenae narrow , ma.:rgin evenly r oundeu . Bor der f u.:eroH prominent , 

border Hide. Genal spine i·[ell de veloped , long, evenl.y tapered poste!:i-

orly. 

Thorax has seven segments, axla.l lobe prominent , slightly nar:r'Olier 

than pleural region. Pleurae of eac h segm.ent have d..eep diagonal pleural 

furrows ; distal r ecurved spines moder ately long . 

P-Jgidiurn semicircular in outline, slightly convex. Axis relatively 

prominent, r..arrow, tapered, cons i sts of five rings , a t.ermi ne.l piece 

and a low postaxial ridge that does not reach posteri.or ma.rgin. 

Pleural fields crossed by six distinct pleural f urroHs and five less 

distinct interpleural furrows. Border i ndistinct. Hargin extended 

into six pairs of s pines. Ante:dor three pairs ~lend€r J moderately 

long, recurved. F'ourth pair l ong, prominent; relT'.aining tl'IO . pairs 

relatively short , slender. 

Surface of exoskeleton smooth or fa int.ly granular. Genal spines 

finely granular, 
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D i s c u s s i o n . — C 8 w a l c o t t i d i f f e r s from 0 . m a l a d e n s i s i n l a c k i n g 

p r o m i n e n t t r a n s v e r s e f u r r o w s be tween t h e S2 and S3 g l a b e l l a r p i t s , i n 

h a v i n g h o r i z o n t a l r a t h e r t h a n d i s t a l l y u p s l o p i n g f i x i g e n a e , i n h a v i n g 

a w i d e r ( s a g , ) a n t e r i o r b o r d e r and h a v i n g a n a r r o w e r ( s a g , ) a r e a 

be tween t h e eye r i d g e s and t h e a n t e r i o r "border f u r r o w , I n a d d i t i o n , 

0 , m a l a d e n s i s h a s a more p r o m i n e n t o c c i p i t a l node t h a n 0 . w a l c o t t i , 

O c c u r r e n c e . —Abundant i n c o l l e c t i o n s UU-412, UU-415, and UU-416, 

Common i n c o l l e c t i o n UU-428, R a r e i n c o l l e c t i o n s UU-413, UU-425, 

UU-427, UU-429, UU-430, UU-432, UO-437* and UU-465. 

Genus THORACOCAEE R o b i s o n and C a m p b e l l , i n p r e s s 

T h o r a c o c a r e R0BIS0N and CAI4PBELL, i n p r e s s . 

T y p e . s p e c i e s . — V i s t o l a ? m i n u t a RESSER, 1939a , p , 2 1 , F l . 2 , f i g , 

2 ( n o t , f i g . 1 ) , 

D i s c u s s i o n , — R o b i s o n and Campbe l l ( i n p r e s s ) have t h o r o u g h l y 

d i a g n o s e d and e v a l u a t e d t h i s g e n u s . 

THORACOCARE IDAHOENSIS ( R e s s e r ) 

P I . 1 3 , f i g s , 3 , 5 , 8 , 10 

T o n k i n e l l a i d a h o e n s l s RESSER, 1939b , p . 4 5 . 

T h o r a c o c a r e i d a h o e n s l s ( R e s s e r ) ROBISON and CAEPBSLL, i n p r e s s . 

D i s c u s s i o n . •—This s p e c i e s i s a d e q u a t e l y d e s c r i b e d and d i s c u s s e d 

by R o b i s o n and Campbe l l ( i n p r e s s ) , T . i d a h o e n s i s d i f f e r s f rom T, 

mirnrba i n h a v i n g a l e s s w e l l d e f i n e d g l a b e l l a , a n a r r o w e r p y g i d i a l 

a x i s , more commonly h a s a n t e r o l a t e r a l p y g i d i a l s p i n e s , and i s smooth 

r a t h e r t h a n f a i n t l y g r a n u l a r . 

Occurrence .—Common i n c o l l e c t i o n UU--411, 
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Discusslon . --Q. vralcotti. differs f r om Q. ~:..=!:Q.d~s5.s in la.eking 

prominent traxlsverse furrmTs between the S2 and 83 gla be lIar pits , in 

having horhwnta l r a ther than distally ups loping fixlgella e , in i".av:Lng 

a Hider (sag.) anterior border and b.av:i.ng a narrower (sag, ) area 

between t he eye ridges and the anterior bord..er fm:row . In addition , 

Q. malad.ensis bas a more prominent occipital node than Q.. !f....?lcot tL 

Occurrence. --Abundant in collections UU-412 t UU-.i+l.5 , and UlJ-41.6 , 

Common in collection UU-428. Rare in collections lJU-413, UU.J Y25, 

UU-427, UU-429 t UU-430, UU-.i+)2, UU-437, and UU~.l1, 65. 

Genus THORACOCARE Robis on a nd Campbel l, in press 

Thoracoca.:r:c ROBISON and CAi'lPBELL, in press. 

Ty:ee~J2.~ci~~.--Vistola.? minuta RESSER , 1939a , p. 2.1., PI. 2 , fig. 

2 (not. fig . 1). 

Discussion. --Robis on and Campbell (in press ) have -t.hO:CO' lghly 

diagnosed and evaluated t his genus, 

THORACOCARB~ IDAHOENSIS (Resser ) 

Pl., 13, figs. 3, 5, 8, 10 

Tonkinella idahoensis RESSER , 1939b, p. 45. 

Thoracocare idahoensis (Resser) ROBISON and CAJ;;PBELL , in p:ress, 

Discussion.--This species is adequately described and discussed 

by Robison and Campbell (in press). I.. idaho~~~~ differs from I.. 

minute. in having a less well defined glabella, a na.:rrO'der pygidial 

axis, more cOr.l.Iitonly has anterolateral pygidial spines, and is smooth 

rather tt:an faintly granular • 

.Qccurrence. --Common ln collection UU·-411, 
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THCRACOCARE MINUTA ( R e s s e r ) 

P I . 1 3 , f i g s . 7 , 9 , 11 -13 

y i s t o r a ? m i n u t a RESSER, 1939a , p . 2 1 . 

T h o r a c o c a r e m i n u t a ( R e s s e r ) R0BIS0N and CAMPBELL, i n p r e s s . 

D i a g n o s i s . — - T h e d i a g n o s i s and d i s c u s s i o n by R o b i s o n and Campbel l 

( i n p r e s s ) i s a d e q u a t e . 

O c c u r r e n c e , - - A b u n d a n t i n c o l l e c t i o n s UU-415 and UU-416; r a r e 

i n c o l l e c t i o n s UU-412, UU-413, and UU-432, 

F a m i l y ZACANTHOIDIDAE S w i n n e r t o n , 1915 

Genus ALEERTELLA W a l c o t t , 1908 

A l b e r t e l l a WALCOTT, 1908 , p . 18} RESSER, I 9 3 6 , p . 1? RASETTI, 1 9 5 1 , 

p . 147? RASETTI i n HARRINGTON, 1 9 5 9 , P . 2 2 7 . 

Type s p e c i e s . — A l b e r t e l l a h e l e n a WALCOTT, I9O8, p . 19* P I . 2 , 

f i g s . 1-4. 

D i a g n o s i s . - - T h e d i a g n o s i s and d i s c u s s i o n of P a l m e r ( i n p r e s s ) a r e 

r e p e a t e d h e r e : 

S m a l l - i o m e d i u m - s i z e d c o r y n e x o c h i d t r i l o b i t e s ; 
s a g i t t a l l e n g t h p r o b a b l y n o t e x c e e d i n g 50 ^ n , C ran id ium 
s u b t r a p e s c i d a i i n o u t l i n e , g e n t l y convex t r a n s v e r s e l y 
and l o n g i t u d i n a l l y ; a n t e r i o r m a r g i n g e n t l y r o u n d e d . 
G l a b e l l a e l o n g a t e , r e a c h e s n e a r l y t o a n t e r i o r m a r g i n , 
w e l l d e f i n e d , s i d e s s u b p a r a l l e l o r s l i g h t l y expanded 
a n t e r i o r l y , s t r a i g h t o r c o n c a v e . Four p a i r s of s h a l l o w 
g l a b e l l a r f u r r o w s may be p r e s e n t , O c c i p i t a l f u r r o w 
s t r a i g h t , g e n e r a l l y s h a l l o w . O c c i p i t a l r i n g s i m p l e , 
a x i a l node may be p r e s e n t a t p o s t e r i o r m a r g i n . F r o n t a l 
a r e a e x t r e m e l y n a r r o w , u n d i v i d e d . . F i x i g e n a e g e n t l y c o n v e x , 
h o r i z o n t a l o r s l i g h t l y d o w n s l o p i n g ; w i d t h , i n c l u d i n g 
p a l p e b r a l l o b e s g e n e r a l l y s m a l l , w e l l s e p a r a t e d f rom 
g l a b e l l a , s i t u a t e d o p p o s i t e o r s l i g h t l y a n t e r i o r t o 
g l a b e l l a r m i d l e n g t h , O c c u l a r r i d g e p o o r l y d e v e l o p e d . 
P o s t e r i o r l i m b s b r o a d , t r i a n g u l a r . P o s t e r i o r b o r d e r 
f u r r o w s h a l l o w , s t r a i g h t . Cour se of p o s t e r i o r s e c t i o n 
of f a c i a l s u t u r e g e n t l y c o n v e x . 

Hypostome and r o s t r a l p l a t e f u s e d ; r o s t r a l a r e a 
n o t c l e a r l y d i f f e r e n t i a t e d . 
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THCRACOCARE MINUTA (Resser) 

Pl. 13, figs. 7, 9, 11-13 

Vistora? minuta HESSER, 1939a, p. 21. 

I ' Thoro_cocare lTlinuta ,Besser) ROBISON a.!1d CA:VIPBELL, in press. 

~iagn2l! is.-"';The diagnosis and discussion by Robison and Campbell 

(in press) is wlequate. 

Occurrence.--Abundant in collections UU-'+1.5 and UU-416; rare 

in collections UU...J+12, UU-413 , and. UU-432. 

Family ZACANTHOIDIDAE SwiEnerton, 191.5 

Genus ALBERTELLA Halcott, 1908 

!:>lbertella HALCOTT! 1908 . p. 18; HBSSER , 1936, p. 1; RASETTI, 19.51, 

p. 1J+'7; RASET'l'1 ~::o.. HARRINGTON, 1959 , p. 227. 

TY~ ~l?.ecies.--:L\lb~tell§:. helena. HALCOTT, 1908, p. 1.9, :Pl. 2, 

figs. 1-4. 

Pl.§!JS.ncsis. --The diagnosis and discussion of Palmer (in press) aTe 

repeated here: 

Small-t.o medium-s ized corynexochid trilobites; 
sagittal length pro"bA3_bly not exceeding .50 nun. Cranidium 
subtrapezcidal in outline, gently convex transversely 
and longitudinally; anterior margin gently round.ec .• 
Glabella elongate, reaches nearly to anterior margin 1 

well defined, sides subparallel or slightly expanded 
anteriorly! str2J.ght or concave. Four pairs of shallow 
glabellar furrows may be present. Occipital furrow 
straight, genera.lly shallow. Occipital ring simple, 
axial node may be present at posterior margin. Frontal 
area extremely narrow, undivided. Fixigenae gently convex, 
hor1.zontal or slightly downsloping; width, including 
palpebral lobes generally small, well se~~ated from 
glabella., situated opposite or slightly anterior to 
glabellar midlength. Occular ridge poorly developed. 
FosterioT lim 1:.6 broad, triangular. Posterior border 
furroW' shallow, s.t.raight. Course of posterior section 
of facial s'J.ture gently convex. 

Hypostome and rostral plate fused; rostral area 
not clearly differentiated. 



L i b r i g e n a e n a r r o w , w i t h m o d e r a t e l y t o p o o r l y d e f i n e d 
g e n t l y c o n v e x b o r d e r , and l o n g , s l e n d e r , c y l i n d r i c a l g e n a l 
s p i n e c o n t i n u i n g c u r v a t u r e of c h e e k m a r g i n . 

T h o r a x composed of s e v e n s e g m e n t s . T h i r d s egmen t 
m a c r o p l e u r a l i n a i l known s p e c i e s . Axi s p r o m i n e n t , 
a s wide o r w i d e r t h a n p l e u r a e . 

Pygid ium s u b q u a d r a t e , w i d t h u s u a l l y g r e a t e r t h a n l e n g t h . 
A x i s p r o m i n e n t , r e a c h e s t o o r n e a r l y t o p o s t e r i o r m a r 
g i n , composed of f o u r o r f i v e v a r i a b l y d e f i n e d s e g m e n t s 
and t e r m i n a l p a r t . P l e u r a l r e g i o n s w i t h p l e u r a l o r i n t e r 
p l e u r a l f u r r o w s d e f i n i n g t h r e e o r f o u r s e g m e n t s v a r i a b l y 
d e f i n e d . M a r g i n b e a r s p a i r of l o n g , s l e n d e r s p i n e s d i r e c t e d 
p o s t e r o l a t e r a l ^ . S p i n e s n o t c l e a r l y r e l a t e d t o p l e u r a l 
s e g m e n t s . P o s t e r i o r m a r g i n be tween s p i n e s c u r v e d p o s t e 
r i o r l y . 

E x t e r n a l s u r f a c e s of a l l p a r t s smooth o r c o v e r e d w i t h 
f i n e , c l o s e l y s p a c e d g r a n u l e s . 

D i s c u s s i o n , — W a l c o t t i n c l u d e d i n A l b e r t e l l a two d i s t i n c t 
k i n d s of t r i l o b i t e s t h a t a r e now e a c h r e p r e s e n t e d by s e v e r a l 
s p e c i e s . One s p e c i e s g r o u p , t y p i f i e d by A, h e l e n a W a l c o t t , 
h a s c r a n i d i a w i t h s m a i l - t o m o d e r a t e - s i z e d p a l p e b r a l l o b e s 
w e l l s e p a r a t e d from t h e g l a b e l l a , g e n e r a l l y b r o a d , t r i 
a n g u l a r p o s t e r i o r l i m b s , a t h i r d m a c r o p l e u r a l s egmen t on 
t h e t h o r a x , g e n a l s p i n e s n o t s t r i k i n g l y a d v a n c e d , t h e 
hypos tome and r o s t r a l p l a t e f u s e d b u t n o t c l e a r l y d i f f e r 
e n t i a t e d , a n d p y g i d i a l b o r d e r s p i n e s t h a t a r e w i d e l y d i 
v e r g e n t a n d n o t c l e a r l y r e l a t e d t o p a r t i c u l a r p l e u r a l 
s e g m e n t s of t h e p y g i d i u m . The s e c o n d s p e c i e s g r o u p , 
t y p i f i e d by A, b o s w o r t h i W a l c o t t , h a s c r a n i d i a w i t h 
l o n g p a l p e b r a l l o b e s t h a t have t h e a n t e r i o r end c l o s e 
t o t h e g l a b e l l a , n a r r o w p o s t e r i o r l i m b s , a f o u r t h 
m a c r o p l e u r a l segment on t h e t h o r a x of t h e one s p e c i e s 
known w i t h a r t i c u l a t e d p a r t s , f r e e c h e e k s i n d i c a t i n g 
a d v a n c e d g e n a l s p i n e s , hypos tome and r o s t r a l p l a t e f u s e d 
b u t s t r o n g l y d i f f e r e n t i a t e d , and a d i s t i n c t i v e p y g i d i a l 
s t r u c t u r e i n which t h e a n t e r i o r bands of t h e f i r s t 
t h r e e s e g m e n t s a r e a c c e n t u a t e d a s r i d g e s and g e n e r a l l y 
merge l a t e r a l l y w i t h t h e p y g i d i a l b o r d e r a t t h e b a s e 
o f p y g i d i a l s p j n e s much l e s s l a t e r a l l y d i v e r g e n t t h a n 
i n t h e f i r s t s p e c i e s g r o u p . Most s p e c i e s of t h e b o s 
w o r t h i g r o u p have a x i a l n o d e s on t h e p y g i d i a l s e g m e n t s 
t h a t a r e l a c k i n g o r weak ly d e v e l o p e d on s p e c i e s of t h e 
he lena , g r o u p , 

R a s e t t i ( 1 9 5 * . P« V&) n o t e d t h e s e d i f f e r e n c e s b u t 
c h o s e t o r e t a i n b o t h g r o u p s w i t h i n A l b e r t e l l a . F r i t z 
( I 9 6 8 ) i d e n t i f i e d a t h i r d r e l a t e d g r o u p of s p e c i e s 
w i t h c r a n i d i a l c h a r a c t e r s much l i k e t h e b o s w o r t h i 
g r o u p and w i t h s i m i l a r p y g i d i a l p l e u r a e . However, 
i n t h i s g r o u p ( A l b e r t e l l o i d e s j , t h e p y g i d i a l s p i n e s 
a r e l o c a t e d much more p o s t e r i o r l y , t h e r e i s c o n 
s i s t e n t d e v e l o p m e n t of an o c c i p i t a l s p i n e , and t h e 
l i b r i g e n a e have l a r g e g e n a l s p i n e s t h a t a r e n o t a d v a n c e d . 
I n o r d e r t o be c o n s i s t e n t i n r a n k i n g t h e d i f f e r e n c e s 

Li brigenae narroH, with moderately to :poorJ.y defined 
gently convex border, and long , slender , cyUnd.rical genal 
spi.ne continuing curvature of cheek margin . 

Thorax composed of seven segments. Third segment 
macro pleural in all knmm s peeies. Axis prominent , 
as wide or lfide:c than pleurae. 

Pygidj.um subq'..1a<irate, vd.clth usually greater -t,hE',r, length. 
P~is prominent, r eaches to or nearly to posteri or mar -
gin, composed of four or five variably defined segments 
and terminal pa:~t. Pl eLL7.:'D.1 regions vdth pleural or i nter
pleura l furrovTS defining th:cee or four segments vari ably 
defined . Margin bears pair of long, slender spines direeted 
post.erolaterally. Spines not c J.early re lated. to pleural. 
segment s . Posterior margin bet .. Teen spines c urved poste
riorly. 

External surfaces of all r.a.rts smoot h or covered wi t.h 
fine, closely spaced granules . 

Dls cuss ion.--Halcott included i n Alb2r-cella t.HO distinct 
kinds of trilobites that are now each represented by several 
species. One species grouJ)r typif ied by ~. h81en~. Halc ot t, 
has cranidia i"ith small-to moderat e - sized palpehra.l 10bGs 
l'iell serarated from the glabell a , generally 1:n::oad t tri
angular posterloJ:' lim1::>s. a thlrd. macropleural sogms:nt on 
the t horax , gena l s})ines not strikingly advanccd f the 
hYFostoille and :cos tral plate fus ed but not clearly differ
entiated, and pyg:1.di[~l border spines that are w1clely cli~ 
vergent and not clearly related to particul ar pleur al 
segreents of the Pygidiu lTI . The second. spec les gx'oup , 
typif ied by &... 'bosvwrt h1 \IJalcot t t has erauidiCl. "Ii th 
long palpe-nral lobes that have the ant erior end close 
to the glabella , narrow posterior limbs, a fourth 
macropleural segment on the thorax of the one s pecies 
known \·r:'Lth articula te(l parts, free cheeks indicat ing 
advanced gena l spines, hypostome and rost:ral plate fused 
but strongly diff erentiated , and a distinctive pygidial 
structure in "Thieh the a nterior bands of the first 
three seg,'TIents are accentuated as ridges and gen'eralJ.y 
merge lat.erc::.ll y with the pygidial borner at the ba.se 
of pygidial spines much less laterally di':ergent tha.i1 
in the first species group_ Most s p&cies of the bos ~' 
worthi group have a xial nodes on the pygidial s egments 
that are lackin g or vreakly developed on species of the 
helena group. 
-Rasetti (1951, p. 148 ) noted t hese differences but 
chose to retain both groups I,Uhin Albertella. Fritz 
(1968) identified a third :ccslated gi·oup of species 
l-Ti th c:ran i dial c harac ters much H ke the bosworthi ------group and Hi th simLlar pygidial pleurae. Horrever , 
in this group (Albertel1oides), the pygidial spines 
are located much more posteriorly , there is con-
sistent development. of an occipital s pine, and the 
librigenae bave Jarge genal spines that are not advanced. 
In ord.er to be consistent in ran.1dng the d.ifferences 
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b e t w e e n t h e t h r e e g r o u p s of s p e c i e s , e i t h e r A3.ber te I lo id .5S 
s h o u l d become a s u b g e n u s of A l b e r t e l l a , b e c a u s e i t i s c l o s e r 
t o t h e b o s w o r t h i g r o u p t h a n t h e b o s w o r t h i g r o u p i s t o t h e 
h e l e n a g r o u p , o r t h e t h r e e g r o u p s s h o u l d be r e c o g n i z e d a s 
s e p a r a t e b u t r e l a t e d g e n e r a . Use of s u b g e n e r a c r e a t e s 
cumbersome n o m e n c l a t u r e and t h e r a n g e of morphology t h a t 
wou ld be i n c l u d e d i n t h e genus would be much g r e a t e r t h a n 
t h a t of mos t o t h e r c o r y n e x o c h i d g e n e r a . Thus , i n ' t h i s 
p a p e r , t h e t h r e e g r o u p s a r e t r e a t e d a s r e l a t e d g e n e r a . 
A l b e r t e l l a mus t be r e t a i n e d f o r t h e g r o u p of g e n e r a l l y 
s m a l l - e y e d fo rms w i t h " n o r m a l " p y g i d i a l p l e u r a t h a t 
i n c l u d e s t h e t y p e s p e c i e s . T h i s g r o u p i n c l u d e s . , . 
A, h e l e n a W a l c o t t , A. n i t I d a R e s s e r , A. sampson1 R e s s e r , 
A e r o e s e n s i s R e s s e r , A, m i c r o n s R a s e t t i , A, p r o y e a f l o r a 
Lochman, and A, s c h e n c k i R e s s e r . Of t h e s e s p e c i e s , 
o n l y A. h e l e n a , which h a s l o n g e r e y e s t h a n t h e o t h e r s , 
a p p r o a c h e s t h e b o s w o r t h i g r o u p , h e r e i n c l u d e d i n a 
new g e n u s , P a r a l b e r t e i l a . and t h e n o n l y i n c r a n i d i a l 
s t r u c t u r e . The s p e c i e s i n c l u d e d i n P a r a I b e r t e 1 l a a r e 
P. b o s w o r t h i ( W a l c o t t ) ( s y n o n y m : A l b e r t e l l a s t e n o r o h a o n i s 
R a s e t t i ) , P, dec 11 v i s ( R a s e t t i ) , P . l i m b a t a R a s e t t i ) , 

r o b s o n e n s i s ( R e s s e r ) . P , e i l o l t y s ( F i r i t z ) , P . l a t a 
" ( F r i t z ) a n d P . j u d i t h i ( F r i t z ) , A l b e r t e 11 o l d e s i n c l u d e s 
A, m i s c h i F r i t z , A. p a n d i s p i n a t a F r i t z , A, m a l a d e n s i s 
^ l e s s e r ) , and A, d l s n a r ~ ( R e s s e r T « A l t h o u g h t h e t l i r e e 
g e n e r a have a p p r o x i m a t e l y t h e same t i m e r a n g e , s p e c i e s 
° ^ A l b e r t e l l a s , s , a r e r a r e l y found i n a s s o c i a t i o n w i t h 
e i t h e r P a r a I b e r t e 1 1 a o r A l b e r t e l l o i d e s . S p e c i e s of 
A l b e r t e l l a . seem t o have a more l a n d w a r d d i s t r i b u t i o n 
t h a n s p e c i e s of A l b e r t e l l o i d e s and P a r a I b e r t e 1 1 a . 

ALBERTELLA GNYTHOS n , s p , 

P I , 14 , f i g s . 1-8 

D i a g n o s i s . — - C r a n i d i u m s u b q u a d r a t e , m o d e r a t e l y c o n v e x , g l a b e l l a 

p r o m i n e n t , p a r a l l e l - s i d e d , t r u n c a t e d i n f r o n t . Four p a i r s o f g l a b e l l a r 

f u r r o w s . SI b i f u r c a t e , S2 s l i g h t l y c o n v e x o r s t r a i g h t b a c k w a r d s ; 53 

s l i g h t l y c o n v e x backwards t o t r a n s v e r s e ; S4 t r a n s v e r s e . A x i a l f u r r o w 

m o d e r a t e l y d e f i n e d d e e p e n i n g a t f o s s u l a . O c c i p i t a l f u r r o w b r o a d and 

s h a l l o w , o c c i p i t a l r i n g m o d e r a t e l y w i d e , f l a t , w i t h v e r y s m a l l med ian 

n o d e . A n t e r i o r b o r d e r na r row i n f r o n t of g l a b e l l a and a b o u t t h r e e 

t i m e s a s wide i n f r o n t o f f i x i g e n a e . B o r d e r f u r r o w from i n f r o n t o f 

g l a b e l l a and m o d e r a t e l y d e e p a c r o s s f i x i g e n a e , F i x i g e n a e w i d t h 

bet1'leen the tru:"ee groups of species, either AJ.berte l l oid6E.; 
should become a s ubgenus of Albertella because i-t i 's c lo.ser 
to the llOSHol'tb.i group t han the boswcrthi group is t o the 
helena gr oup , or the t hree groups should be r ecogni zed. as 
s8parats but r e lated genera. Use of subgenera creates 
cumbersome nomenclature a nd the r ange of morphol ogy t hat 
1-:Quld be included in the genus woul d be muc h greater t han 
that of mos t other corynexochid genera . Thus, in t his 
paper, the t h_ree groups are treated as related gener a . 
Alber telJ.a must be retained for the group of generally 
s mall-eyed forms with "nor mal" pygi dial pleura that 
includes the t ype species. This group includes • • • 
f;.. pelena Halcot t, fl. !}itida Resser f fl. s ampsoni Resser , 
fl. E9~nsis Resser, fl. £licrops Ras etti, fl. ~ee~ora 
lJOc!unan, and A,. schencki Hesser . Of these s pecies 9 

only A. helena , which has longer eyes tha n t he others, 
approaches-the bosHorthi gr oup , heTe i ncluded i n a 
new genus, Rara lbertella , a nd t hen onl y in cranidial 
structure. 'r he species i ncluded in Para l berte lla. are 
p. bosworthi ( i1al;ott) (synonym : Albertella s tenorchacnis 
n-as et t i ), P. decHvi s (Ras et t i) , P. limbat a ~naSetti. )-I-
p. robiSonensis (Resser) J I . eilolt ys -~itz ) t !, . ).a~:. 
"[Fri tz) and I . judi t hi (Fr itz) . Alber telloi.d.es tnc l udes 
A. ~ischi Fritz, fl. fl3,ndis "Pinat a Fri tz, A,. maladensis 
"[Hesser) ,- and A,. dlsrer (Resser). Alt hough t.he t hree 
genera have approximately the same t ime range, speel es 
of A1ber t ell a. ~~ a.Te r arely found in assoc iat i on i l it.h 
either Paral berte J.la or Alber t el1oides . Spec ies of 
A1berte11a seem to have a more landward distri lm"tion 
than s pecies of Alberte110ides and Para lberte l la . 

ALBERTELLA GNYTHOS n. s p • 

. Pl. 14, figs. 1-8 

fliagnosis.--Cranidium subquadrate, moderately convex, glabella 

1 04· 

prominent, parallel-sided, truncated in front. Four pair s of g:Labellar 

furro ws: 81 bifurcate, S2 sUght1y convex or straight backwards ; S3 

slightly convex backwards to transverse; s4 transverse. Axial f urrmT 

moderately dei'ined deepening at fossula. Occipital furrow "troad. and 

shallow, occipital ring moderately wide, flat, with very small mecHa n 

node. Anterior border narrm·j in front of glabella and. a bout three 

times as wide in front of fixigenae. Border furrmT fr(lm in front of 

glabella and moderately deep across fixigenae. Fixigenae i;idth 

http://A3.berteIloid.5S
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s l i g h t l y g r e a t e r t h a n 0 , 5 0 w i d t h of g l a b e l l a , m o d e r a t e l y c o n v e x , s l o p e 

f o r w a r d . P a l p e b r a l l o b e s p r o m i n e n t , n e a r l y f l a t a b o u t 0 . 2 0 g l a b e l l a r 

l e n g t h , n e a r l y o p p o s i t e m i d l i n e of g l a b e l l a . Eye r i d g e s p r o m i n e n t , 

s l i g h t l y a r c u a t e , i n t e r s e c t g l a b e l l a j u s t p o s t e r i o r t o S 4 . A n t e r i o r 

f a c i a l s u t u r e s l i g h t l y c o n v e r g e n t , c o n v e x . P o s t e r i o r f a c i a l s u t u r e 

d i v e r g e n t , s i n u o u s . 

Pyg id ium s e m i c i r c u l a r , a x i s m o d e r a t e l y c o n v e x , t a p e r e d , e x t e n d i n g 

t o b o r d e r . Ax i s d i v i d e d by s h a l l o w f u r r o w s i n t o f i v e r i n g s and a s m a l l 

t e r m i n a l p i e c e . R i n g s have v e r y f a i n t n o d e s , D o r s a l f u r r o w o b s o l e t e , 

o n l y a s p i t s o p p o s i t e f i r s t , s e c o n d , and t h i r d , a x i a l f u r r o w s ; p i t s 

become s m a l l e r p o s t e r i o r l y . P l e u r a l r e g i o n a p p r o x i m a t e l y e q u a l t o 

w i d t h of a x i s , t a p e r s r a p i d l y p o s t e r i o r l y . T h r e e s e g m e n t s d e l i n l a t e d 

by s h a l l o w p l e u r a l . g rooves . F i r s t s egment e x t e n d i n g l a t e r a l l y i n t o a 

heavy m a r g i n a l s p i n e d i v e r g i n g o u t and back a t 3 0 ° t o 4-0°, S p i n e s 

emerge a t l e v e l of f o u r t h o r f i f t h a x i a l s e g m e n t . S p i n e s v e r y s l i g h t l y 

c o n v e r g e n t t o s t r a i g h t , t a p e r e v e n l y . Narrow b o r d e r p r e s e n t p o s t e r i o r 

t o m a r g i n a l s p i n e s . Bo rde r f u r r o w f a i n t , b o r d e r becomes n a r r o w e r 

p o s t e r i o r l y . 

O u t e r s u r f a c e c o v e r e d t h i c k l y w i t h f i n e g r a n u l e s . I n n e r s u r f a c e 

may be smooth o r g r a n u l a r . 

D i s c u s s i o n . — T h i s s p e c i e s most c l o s e l y r e s e m b l e s A l b e r t e l l a . 

p r o v e e d o r a Lochman ( 1 9 5 2 , p . 1 3 7 ) . However, A l b e r t e l l a g y n t h o s 

d i f f e r s f rom A l b e r t e l l a p r o v e e d o r a i n s e v e r a l f e a t u r e s . The most 

d i s t i n c t i v e d i f f e r e n c e i s i n t h e g l a b e l l a . A l b e r t e l l a g y n t h o s lias a 

p a r a l l e l - s i d a d , t r u n c a t e g l a b e l l a w h i l e A l b e r t e l l a p r o v e e d o r a h a s a n 

e x p a n d e d , b r o a d l y r o u n d e d g l a b e l l a . Both s p e c i e s have f o u r g l a b e l l a r 

f u r r o w s , b u t t h e i r e x p r e s s i o n d i f f e r s be tween t h e two s p e c i e s . The 
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slightly grea~ter thE;,:l 0.,50 width of glabella, moderately convex, slope 

forHard, Palpebral lobes prominent, nearly flat about 0.20 glabellar 

length, nearly opposite midline of glabella. Eye ridges prominent, 

slight ly arcuat.e, i.ntersect glabella just posterior to SlJ.. Anterior 

facial suture slightly convergent, convex. Posterior facial suture 

divergent, sinuous. 

Fygidium semiCircular, axis moderately convex, tapered, extending 

to border. AxIs dlvided by shallow furrows into five rings and a small 

terminal pieCe. Rings have very faint nodes. Dorsal furrow obsolete, 

only as pits 0llposi te first, second, and third. axial furr01-IS i pits 

become smaller posteriorly. Pleural region app:roxima:tely equa l to 

width of axis, tapers rapid.ly posteriorly. Three segments deliniatcd 

by shallow pleural grooves. First segment extending laterally into a 

o 0 heCi.vy marginal splne diverging out and back at:30 to 40. S:pln9s 

emerge at level of fourth or fifth axial segment. Spines very slightly 

convergent to stra~ight, taper evenly. Narrow border preSe!1t posterior 

to marginal spines. Border furrow faint, border becomes narr01.,er 

posteriorly. 

Outer surface covered thickly with fine granules. Inner su:cface 

may be smooth or granular. 

Discussion.--This species most closely resembles Albertell~ 

l>Toveedora IJOchman (1952, p. 137). However, Albertella gyntho~ 

differs from Albertellaproveedora in several features. The most 

distinctive difference is in the glabelJa. Albertel~ ~Y!1thos has a 

paxallel-sided., truncate glabella while Albertella proveedore. has an 

expanded., broadly rounded glar.ella. Both species have four glabellar 

fur:rcms, but their expression differs between the two species. The 



p y g i d i a of i h s two s p e c i e s a r e q u i t e s i m i l a r b u t t h e pyg id ium of 

A l b e r t e l l a g y n t h o s i s d i s t i n c t i v e l y l a r g e r and p o s s e s s e s t h r e e p i t s 

a l o n g t h e d o r s a l f u r r o w r a t h e r t h a n t w o . The p l e u r a l r e g i o n s a r e a l s o 

d i s t i n c t l y w i d e r i n A l b e r t e l l a g y n t h o s . 

Occur rence ,—-Abundan t i n c o l l e c t i o n UU-402. Common i n c o l l e c t i o n 

UU-401, R a r e i n c o l l e c t i o n s UU-400, UU-405, UU-407, UU-447, and UU-466, 

H o l o t y p e , — C r a n i d i u m (1455) i l l u s t r a t e d on p l a t e 1 4 , f i g u r e s 1 , 2 , 

and 3 . 

Genus ALBERTELLINA P a l m e r , i n p r e s s 

A l b e r t e l l i n a PALMER ( i n p r e s s ) . 

Type s p e c i e s . - - A l b e r t e l l i n a a s p i n o s a PALMER ( i n p r e s s ) , 

D i a g n o s i s , — T h e d i a g n o s i s of Pa lmer ( i n p r e s s ) i s r e p e a t e d h e r e : 

M o d e r a t e l y s m a l l c o r y n e x o c h i d t r i l o b i t e s f l e n g t h of 
l a r g e s t known s p e c i m e n s p r o b a b l y a b o u t JO mm, Cepha lon 
s u b s e m i c i r c u l a r i n o u t l i n e , w i t h l o n g f l a t t e n e d g e n a l 
s p i n e s e x t e n d i n g backward f rom p o s t e r o l a t e r a l c o r n e r s , 
C r a n i d i u m , e x c l u d i n g p o s t e r i o r l i m b s , e l o n g a t e s u b r e c -
t a n g u l a r i n o u t l i n e . G l a b e l l a l o n g , low, n a r r o w , s t r a i g h t -
s i d e d , expanded f o r w a r d , e x t e n d e d o n t o i n n e r p a r t of 
f l a t o r s l i g h t l y c o n c a v e b o r d e r ; w e l l d e f i n e d a t s i d e s 
and a n t e r i o r by c h a n g e s i n s l o p e of e x o s k e l e t o n ; a n t e r i o r 
end b l u n t l y r o u n d e d . Four p a i r s of s h a l l o w g l a b e l l a r 
f u r r o w s v a r i a b l y d e v e l o p e d , g e n e r a l l y o b s c u r e * O c c i p i t a l 
f u r r o w s h a l l o w , d e e p e s t d i s t a l l y . O c c i p i t a l r i n g i n c o m p l e t e 
on a i l known s p e c i m e n s . F r o n t a l a r e a s h o r t , f l a t o r s l i g h t l y 
c o n c a v e u n d i v i d e d ; s a g i t t a l l e n g t h s l i g h t l y l e s s t h a n o n e -
e i g h t h s a g i t t a l l e n g t h of g l a b e l l a e x c l u s i v e of o c c i p i t a l 
r i n g ; o u t e r p a r t h a s zone of low, c o a r s e a n a s t o m o s i n g 
r i d g e s g e n e r a l l y p a r a l l e l t o a n t e r i o r m a r g i n . P a l p e b r a l 
a r e a of f i x i g e n a e g e n t l y c o n v e x , h o r i z o n t a l , g r e a t e s t 
w i d t h more t h a n h a l f b a s a l g l a b e l l a r w i d t h . P a l p e b r a l 
l o b e l o n g , s l e n d e r , c u r v e d , w e l l d e f i n e d by b r o a d , s h a l l o w 
p a l p e b r a l f u r r o w , c o n t i n u o u s w i t h low, p o o r l y d e f i n e d 
o c u l a r r i d g e ; s i t u a t e d o p p o s i t e p o s t e r i o r h a l f of g l a b e l l a ; 
e x s a g i t t a l l e n g t h be tween 0 , 4 and 0 , 5 s a g i t t a l l e n g t h 
of g l a b e l l a e x c l u s i v e of o c c i p i t a l r i n g . P o s t e r i o r l i m b 
m o d e r a t e l y s l e n d e r , s p a t u l a t e ; d i s t a l t i p s t r o n g l y r o u n d e d ; 
t r a n s v e r s e l e n g t h a b o u t e q u a l t o b a s a l g l a b e l l a r w i d t h . 
P o s t e r i o r b o r d e r f u r r o w b r o a d , s h a l l o w . A n t e r i o r s e c t i o n 
of f a c i a l s u t u r e s l i g h t l y d i v e r g e n t f o r w a r d from p a l p e b r a l 
l o b e ; p o s t e r i o r s e c t i o n d i v e r g e n t , s i n u o u s . No i n t e g r a l s p i n e , 
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pygidia of the two species are Cd.ulte si;ililar l'U.t. t.he pygidiu1ll of 

Albertella J3.Yp thos is distinctive ly larger and I!osses ses three pits 

along the d.orsal furro~-l" rather t.han two, The pleural r egions at'e o.lso 

distinctly Hider in Albertella gynthc~. 

Occurrence. --Abu.'1d.ant in collection UU-402. Common in collection 

11U-401. Rare in collections UU -400, UU-405, UU-4·07, UU-i+ l7 I and UU·..l.j.66 • 

Holotype., --Cranidi mn (14"5.5) i llus tra ted on pJJJ. te 14 , figures 1, 2, 

and 3. 

Genus ALBEl1TELLH:A Palmer f in press 

Al berte llina PAU1ER (in press). 

Diagnosis. --The diagnosis of Palmer (in press ) is r spea,t,-3d here t 

~joderately s mall corynexoc:hld trl1obi,tes f l engt h ox 
largest knmm specimens prob~.bly about 30 m:rn . Cer,bo.lon 
subsemicixcular in outline, Hith long fL::l,'tte::1ed 1;'31':,a1 
spines extending backward from posterolator'a l cc:o:ners . 
Cranidium, excluding posterior limb..c;, elongate subrec:
tangula.r in outline. Glabella long , 1m.;' r na:crow I ;:;t.rai.ght.
sided" expanded. fon-l"ard, extended. onto inner part, of 
flat or slightly concave borderi well <ief i ncd at sirles 
and anterior by changes in slope of exoskeleton; ante:ri.or 
end blvntly rou.'1Qed, Four pairs of shalloH glaoollar 
furroHs variably developed, generally o'bscur'i), Occillita l 
furrow shallovl, deepest distally • Occipital ring incomplete 
on all known specimens. Front.a l area short, flat or slightly 
concave undivided; sagittal length slightly l ess t.han one
eighth sagittal length of glabella exclusi.v~ 0:' 'Occipit al 
ring ; outer part has 20n8 of lon, coarse a.r.astomosing 
ridges generally parallel to anterior margin . Palpebral 
area of fixigenae gently convex, horizontal, gJ.:eatest 
width more than half basal glabellar w5.dth. Palpebral 
lobe long , slender, cUl.'ved, well defined by braa.d, s:1al1ow 
palpe bral fun'ow, continuous with lox, poorly def ined 
ocular ridge; situated opposite posterior half of glabella; 
exsagittal length between 0.4 and 0.5 sagi"ctal length 
of glabella exclusive of occipital ring . Posterior 11mb 
moderately slender, spatulate; distal t.ip strongly TO'Lmded; 
transverse length about equal to basal glabe l lar ~.ridth . 
Posterior borde~' furrow 'oroa,d, shallow. Anterior section 
of facial suture sli.ght ly divergent. forwru.'d. :froI1l pa1pe rJI'al 
lobe; posterior section d.ivergent, sinuous. No integral spine. 



Hypostome and r o s t r a l p l a t e f u s e d . R o s t r a l p a r t 
w e l l d e f i n e d by a b r u p t change i n s l o p e of e x o s k e l e t o n . 

L i b r i g e n a e m o d e r a t e l y n a r r o w , g e n t l y c o n v e x , w i t h 
b r e a d , f l a t b o r d e r a b o u t e q u a l t o a n t e r i o r w i d t h of 
o c u l a r p l a t f o r m . L a t e r a l b o r d e r f u r r o w s h a l l o w , n o t 
c l e a r l y c o n t i n u o u s w i t h d e e p e r p o s t e r i o r b o r d e r f u r r o w 
Which c o n t i n u e s o n t o l o n g , f l a t t e n e d g e n a l s p i n e and 
e x t e n d s n e a r l y t o t i p , Gena l s p i n e n o t a d v a n c e d . 

Pyg id ium s u b t r a p e z o i d a l i n o u t l i n e , w i t h s i d e s 
s l i g h t l y tampered p o s t e r i o r l y and w i t h b o t h a n t e r o l a t e r a l 
and p o s t e r o l a t e r a l c o r n e r s r o u n d e d . P o s t e r i o r m a r g i n 
h a s s l i g h t median i n b e n d . A x i s p r o m i n e n t , t a p e r e d 
p o s t e r i o r l y , s t r o n g l y r o u n d e d a t r e a r , w e l l d e f i n e d by 
a b r u p t c h a n g e s i n s l o p e of e x o s k l e t o n . Two o r t h r e e 
v e r y s h a l l o w r i n g f u r r o w s v a r i a b l y d e v e l o p e d . P l e u r a l 
r e g i o n s c r o s s e d by v a r i a b l y d e v e l o p e d r a i s e d a n t e r i o r 
p l e u r a l bands of f i r s t t h r e e p l e u r a l s e g m e n t s t h a t 
c o n t i n u e o n t o f l a t t e n e d b o r d e r . No d i s t i n c t b o r d e r 
f u r r o w , L a t e r a l and p o s t e r i o r m a r g i n s w i t h o u t s p i n e s . 

O r n a m e n t a t i o n c o n s i s t s of e x t r e m e l y f i n e g r a n u l e s 
on l a t e r a l and. p o s t e r o l a t e r a l p a r t s of p y g i d i a l b o r d e r . 
O t h e r p a r t s a p p e a r s m o o t h . 

D i s c u s s i o n . — T h i s genus c o n s t i t u t e s a f o u r t h g e n u s of t h e g r o u p 

i n c l u d i n g A l b e r t e l l a , A l b e r t e l l o i d e s t and P a r a l b e r t e 1 1 a . I t d i f f e r s 

f rom a l l o f t h o s e g e n e r a by l a c k i n g p y g i d i a l s p i n e s . I t f u r t h e r 

d i f f e r s f rom P a r a l b e r t e l l a by l a c k i n g a d v a n c e d g e n a l s p i n e s , and from 

A l b e r t e l l o i d e s by t h e l a c k of a na r row f u r r ow a l o n g t h e o u t e r m a r g i n 

of t h e l i b r i g e n a e . The d e v e l o p m e n t of t h e a n t e r i o r bands o r t h e 

p y g i d i a l p l e u r a l s e g m e n t s i s more v a r i a b l e and l e s s s t r o n g t h a n I n 

e i t h e r A l b e r t e l l o i d e s o r P a r a l b e r t e l l a , . 

ALBSRTELLINA ASPINOSA Pa lmer 

P I . 1 4 , f i g s . 9 -17 

D i s c u s s i o n . — B e c a u s e t h i s i s t h e o n l y s p e c i e s a t p r e s e n t i n 

A l b e r t e l l i n a , t h e g e n e r i c d e s c r i p t i o n and d i s c u s s i o n of a f f i n i t i e s a l s 

s u f f i c e f o r t h e s p e c i e s . T h i s s p e c i e s i s a b u n d a n t i n c o l l e c t i o n s from 

t h e Twin Knobs F o r m a t i o n a t Two Mi le Canyon, I d a h o . The p o s t e r i o r 

m a r g i n of t h e pyg id ium i s q u i t e v a r i a b l e w i t h i n t h e s p e c i e s . I n d i v i d u 

Hypostome and rostral plate fused. Rostral part 
1-:ell defined by abrupt change in slope of exoskeleton. 

Librigenae moderately nalTOW, gently convex, with. 
broad , fIat border a bout equal to anterior l'lid t h of 
ocular platform, IBteral border furrow shallow, not 
clearly continuous .. Ii th deeper pos terior border furro'tl' 
which continues onto long , flatt.ened genal s pine and 
extends nearly to tip , Genal spine not advanced, 

~fgidium subtrapezoidal in outline, with s ides 
slightly tapered posteriorly and with both ant eroJ.:3.t er a l 
and posterolateral corners r ounded, Posterior margin 
has slight median inbend, Axis prominent, t a per ed 
posteri orly, strongly rounded at rear, well defi ned. by 
abrupt changes in slope of exoskleton, THO or t hree 
very shallow ring furrorm variably developed. P}.eural 
regions crossed by variably developed raised anierl.or 
pleural bands of first three pleural segments thf.:"1. t 
continue onto flat.tened border. No distinct border 
furrow. Lat eral and post erior margins without s pines, 

Ornamentation consists of extremely fine granules 
on lateral and posterolateral part s of pygidiB>l border . 
Other parts appear smooth . 

2iscussion, --This genus constitutes a f ourth genus of the gro'.lI
' 

including Alberte~la, Al bertelloides, and Paralbert eJ.la.. I t differs 

from all of those genera by lacking pygidial spines, It fu:'Cthe:r. 
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differs from Paralbertell.a:. by lacking advanced gena l spines , and. :from 

Alberte lloldes by the lack of a narroVT fur:tow along the outer mar gin 

of the librigenae. The development. of the anterior mnds or the 

pygldial pleural segments is more variable and less strong tha.n in 

either Albertelloides or Paralbertella~ . 

ALBERTELLINA ASPINOSA Palmer 

Pl. 14, figs . 9-17 

Discussion.--Because this is the only species at present i n 

Albertellina , the generic description and discussion of affiriities a lso 

suffice for the species. This species is abundant in collections from 

the Twin Kno"b-s Formation at THO 111le Canyon, Idaho. The posterior 

margin of the pyg:i.diuIil is quite variable within the species. Individu-
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a l s i n my c o l l e c t i o n s have e v e n l y r o u n d e d t o d i s t i n c t l y i n d e n t e d 

p o s t e r i o r m a r g i n s , w h e r e a s s p e c i m e n s from t h e t y p e a r e a have a s l i g h t 

median i n t e n d of t h e p o s t e r i o r m a r g i n . 

O c c u r r e n c e . - - A b u n d a n t i n c o l l e c t i o n s UU-403, UU-405, and UU-407, 

Common i n c o l l e c t i o n s UU-402, UU-404, and UU-417. Ra re I n c o l l e c t i o n 

UU-466. 

Genus ALBERTELLOIDES F r i t z , I 968 

A l b e r t e l l o i d e s FRITZ, I 9 6 8 , p . 2 1 4 , PALMER ( i n p r e s s ) . 

Type s p e c i e s , — A l b e r t e l l o i d e s m l s c h i .FRITZ, I 9 6 8 , p , 4 8 , P I , 3 8 , 

f i g s , 1 -7 . 

D i s c u s s i o n . — T h e d i a g n o s i s of F r i t z (1968) i s a d e q u a t e and i s 

f o l l o w e d h e r e , 

A l b e r t e l l o i d e a most c l o s e l y r e s e m b l e A l b e r t e l l a and P a r a l b e r t e l l a . 

b u t d i f f e r s i n h a v i n g p y g i d i a l s p i n e s t h a t a r e l o c a t e d much more p o s t e 

r i o r l y . I n a d d i t i o n t h e r e i s c o n s i s t e n t d e v e l o p m e n t o f an o c c i p i t a l 

s p i n e and t h e l i b r i g e n a e have l a r g e g e n a l s p i n e s t h a t a r e n o t a d v a n c e d . 

ALBERTELLOIDES DISPAR ( R e s s e r ) 

P I . 1 4 , f i g s . 18-24 

K o c h a s p i s d i s p a r RESSER ( p a r t ) 1939b , p . 5 8 , P I . 1 3 , f i g s . 1 3 - 1 5 ( n o t 

f i g s , 1 - 4 ) . 

A l b e r t e l l o i d e s d i s p a r ( R e s s e r ) FRITZ, 1 9 6 8 , p . 2 1 5 . 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e , m o d e r a t e l y c o n v e x , s l i g h t l y 

l o n g e r t h a n w i d e . G l a b e l l a e l o n g a t e , e x p a n d s a n t e r i o r l y , b l u n t l y r o u n d e d 

a n t e r i o r l y . Four s e t s of g l a b e l l a r f u r r o w s v i s i b l e : S I b i f u r c a t e , 

o b l i q u e backwards} S2 c o n v e x , o b l i q u e b a c k w a r d s ; S3 and S4 o b l i q u e 

f o r w a r d s . A x i a l f u r r o w s h a l l o w . O c c i p i t a l f u r r o w s h a l l o w m e d i a l l y , 

108 

als in my collectlons have evenly rounded to distinctly indented 

posterior margins, whereas specimens from the type area have a slight 

median inbend of the posterior margin . 

OccurrencE> . --A bundant in collect ions UU-403, UU-405, and UU...J.}07. 

Common in collections UU...I+02 , UU-404 , and UU-41 7. Rare i n collection 

uu-466. 

Genus ALBERTELLOIDES Fritz, 1968 

Albertelloides FRITZ , 1968, p. 214, PALliliR (in press). 

Type speci~.--Albe:r.telloides mischi FRITZ, 1968 , p. 48, Pl. J8, 

figs. 1-7. 

Disc~sicn .--The dia,gnosis of Fritz (1968 ) is auequate and is 

followed here. 

Albertelloides most closely resemble Albert,ella and R~ral.bertella. 

but differs i n having pygidial spines that are located ml!ch :nor e poste

riorly. In addi tion there is consistent development of an occipital 

spine and the librigenae have large genal spines that are not advanced . 

AI,BERTETJLOIDES DIS PAR . (Resser ) 

Pl. 14, figs . 18-24 

Kochas£is ~~~ RESSER (part ) 1939b, p. 58 , Pl. 13, figs. 13-15 (not 

figs. 1-4). 

Albertelloides dispar (Resser) FRITZ , 1968 , p. 215. 

Dlagno~is.--Cranidium subquadxate, moderately convex, slightly 

longer than wide. G 10. be lla e longa te, expa,nds anterior ly, blunt 1y rounded 

anteriorly. Four sets of glabellar furrows visible : S1 bifurcate, 

oblique bach>iards; S2 convex, oblique backwards; S3 and ~~ oblique 

forwards. Axial furrow shallO'l. . Oc;cipi tal furrm .. sha 110,., medially t 



ICQ 

d e e p e n s l a t e r a l l y , s t r a i g h t . O c c i p i t a l r i n g f l a t , a b o u t 0 , 2 5 g l a b e l l a r 

l e n g t h , drawn back i n t o a s m a l l p o s t e r i o r l y d i r e c t e d s p i n e . F r o n t a l 

a r e a a b o u t 0 . 1 0 g l a b e l l a r l e n g t h . Bo rde r n e a r l y f l a t , b o r d e r f u r r o w 

f a i n t , F i x i g e n a e a b o u t 0 . 5 0 g l a b e l l a r w i d t h a t eye l i n e , s l i g h t l y 

c o n v e x , n e a r l y h o r i z o n t a l , P a l p e b r a l l o b e s l o n g , p r o m i n e n t , w e l l 

d e f i n e d by p a l p e b r a l fur-row, s l i g h t l y u p t u r n e d , F a - l p e b r a l l o b e s a b o u t 

0 . 6 0 g l a b e l l a r l e n g t h , a n t e r i o r ends n e a r l y t o u c h a x i a l f u r r o w o p p o 

s i t e S 3 , p o s t e r i o r e n d s o p p o s i t e o c c i p i t a l f u r r o w . Eye r i d g e s d i s t i n c t , 

s h o r t . P o s t e r i o r a r e a of f i x i g e n a e same w i d t h ( t r . ) a s g l a b e l l a a t 

o c c i p i t a l f u r r o w , b r o a d e n s d i s t a l l y , tears a s h o r t m e t a f i x i g e n a l s p i n e . 

Pyg id ium s u b q u a d r a t e , m o d e r a t e l y c o n v e x , l e n g t h a b o u t 0 , 7 5 w i d t h , 

A x i s p r o m i n e n t , c o n s i s t s of t h r e e d i s t i n c t r i n g s , some i n d i v i d u a l s have 

a f a i n t f o u r t h r i n g , and a t e r m i n a l p i e c e t h a t d o e s n o t r e a c h p o s t e r i o r 

m a r g i n . P l e u r a l f i e l d s s l i g h t l y d o w n s l o p i n g , c r o s s e d by t l i r e e p l e u r a l 

and two f a i n t i n t e r p l e u r a l f u r r o w s , A d i s t i n c t r i b o c c u r s o p p o s i t e t h e 

f i r s t a x i a l f u r r o w . B o r d e r p r o m i n e n t , h o r i z o n t a l , w i d e s t and l o c a l l y 

u p t u r n e d n e a r s p i n e s , p o s t e r i o r m a r g i n convex b a c k w a r d . B o r d e r s p i n e s 

f l a t t e n e d , s l e n d e r , l o c a t e d a t p o s t e r o l a t e r a l c o r n e r s of p y g i d i u m , 

d i s t i n c t l y u p t u r n e d , s l i g h t l y t o m o d e r a t e l y d i v e r g e n t . 

S u r f a c e o f c r a n i d i u m and pyg id ium d e n s e l y c o v e r e d w i t h f i n e 

g r a n u l e s . 

D i s c u s s i o n . — A . d i s p a r i s c h a r a c t e r i z e d by i t s s l e n d e r , w i d e l y 

s p a c e d p y g i d i a l s p i n e s . I t most c l o s e l y r e s e m b l e s A, f r i t z I b u t 

p y g i d i a d i f f e r from t h a t s p e c i e s i n b e i n g d i s t i n c t l y l e s s c o n v e x , 

i n h a v i n g b o r d e r s p i n e s t h a t a r e s l e n d e r r a t h e r t h a n s t o u t , and i n 

h a v i n g a p o s t e r i o r m a r g i n t h a t i s c o n v e x backwards r a t h e r t h a n n e a r l y 

s t r a i g h t . 
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deepens laterally, straight. Occdpital ring flatv about 0.25 glabellar 

length, draHn lack into a. s mall post.erlorly d~rected spine, Fronta.l 

area about 0.10 glabellar length. BO:.:·der nearly flat, border furrow 

faint. Fixigenae about 0.50 glabe:llar Hidth at eye line 9 slight.ly 

convex, nearly horizontal. Palpe bral lobes long I prominent, well 

defined by palpebral furrow, slightly "<lpturned, P,-,"lpebral lobes about 

0.60 glabellar length, anterior eYlc1.s nearly touch a.xial furTow oppo-

si te S3, posterior ends opposite oed.pi tal furr ow. Eye ridges distinct, 

short. Posterior area of fixigenae same YIidth (tr.) as glabella. at 

occipital furrow f broadep~s distally, bears a short metafixig'3nal spine. 

Pygidiwn subqua.drate, mode:rately convex, l ength about 0.75 width. 

Axis prominent, consists of three dis-,.tinct rings, s ome individuals have 

a faint fourth ring, and a terminal. piece that does not. reach IJOsterlor 

IT'.argin. Pleural fields slightly downsloping, c:cos sed by tbree pleural 

and two faint interpleural furroHs . A disU.nct rib occurs opposite the 

first. axial furrow. Borde-r prominent , horizont~l , vddest and locally 

upturned near spines, posterior margin convex backward. Border spines 

flattened, slende:r, located at posterolateral corners of pygidium , 

distinctly upturned, slightly to modeTat~ly divergent. 

Surface of cranidiwn and pygidium densely covered with fine 

granules. 

Discussion.--~. disJ?§.r is characterized by its slender, Hidely 

spaced pygiclial spines , It most closely resembles f:... fritzi but 

pygldia differ from that species in being distinctly less convex, 

in having border spines tb.a. t axe slender rather than stout, and .in 

having a posterior margin tha.t is convex backwards rather than nearly 

str2.ight. 



The c r a n i d i a a r e t e n t a t i v e l y a s s i g n e d t o A. d i s p a r b e c a u s e t h e y 

a l m o s t e x c l u s i v e l y o c c u r i n a s s o c i a t i o n w i t h A. d i s b a r p y g i d i a . 

Occurrence .—Common i n c o l l e c t i o n s UU-420 and UU-421. 

ALBERTELLOIDES FRITZI n . s p . 

P I . 1 5 , f i g s . 1 , 2 , 6, 7 

D i a g n o s i s . — P y g i d i u m s u b q u a d r a t e , d i s t i n c t l y w i d e r t h a n l o n g . 

A x i s p r o m i n e n t , c o n v e x , c o n s i s t s of f o u r r i n g s ( f o u r t h r i n g i s f a i n t ) 

and a t e r m i n a l p i e c e t h a t e x t e n d s o n t o b o r d e r . T h r e e a n t e r i o r r i n g s 

b e a r f a i n t e l o n g a t e ( t r . ) median n o d e s . P l e u r a l r e g i o n s m o d e r a t e l y 

c o n v e x , d o w n s l o p i n g , c r o s s e d by t h r e e p l e u r a l and two i n t e r p l e u r a l 

f u r r o w s . Both s e t s of f u r r o w s a r e f a i n t . B o r d e r marked by an a b r u p t 

c h a n g e i n s l o p e r a t h e r t h a n a b o r d e r f u r r o w . Borde r s l i g h t l y down-

s l o p i n g , g i v e s r i s e t o a p a i r of s t r o n g , f l a t t e n e d , u p t u r n e d , s l i g h t l y 

d i v e r g e n t , p o s t e r o l a t e r a l s p i n e s . S p i n e s a b o u t 0 , 5 0 l e n g t h of p y g i 

d ium. P o s t e r i o r m a r g i n of pyg id ium n e a r l y s t r a i g h t . 

S u r f a c e o f pyg id ium c o v e r e d w i t h f a i n t d e n s e g r a n u l e s . I n a d d i t i o 

b o r d e r and p o s t e r i o r p l e u r a l r e g i o n a r e t y p i c a l l y c o v e r e d w i t h f a i n t 

c a e c a l s y s t e m . 

D i s c u s s i o n . — P y g i d i a of A. f r i t z i most c l o s e l y r e s e m b l e p y g i d i a 

of A. d i s p a r , t h e d i f f e r e n c e s b e i n g d i s c u s s e d u n d e r t h e l a t t e r s p e c i e s . 

A, m a l a d e n s i s d i f f e r s from A. f r i t z i and A. d i s p a r i n h a v i n g a c o n c a v e 

backwards p o s t e r i o r b o r d e r . 

O c c u r r e n c e , —-Common i n c o l l e c t i o n UU-4-20, 

H o l o t y p e , — P y g i d i u m (1469) i l l u s t r a t e d on p l a t e 1 5 , f i g u r e s 1 . 2 , 

and 6 , 

The cranj:d.ia are tentatively assigned to 1::... ~is..E9.~ because they 

almost exclusively occur in association with fl. dis.E.cg: pyg:i.dia . 

OccurI'ence.--Common in collections UU-42 0 and UU-421. 

ALBERTELLOIDES FRITZI n. sp. 

Pl. 15, figs. 1, 2, 6, 7 

Diagnosis.--Fygidium subquadrate, distinctly wider tban long . 

1iCl 

Axis prominent, convex, consists of four rings (fourth ring is faint) 

and a t erminal piece that extends onto border. Three anterior rings 

bear faint elongate (tr.) median nodes. Pleural regions mode!:ately 

convex, downsloping f crossed by three pleural and t HO interpleuraJ 

furrows. Both sets of furrows are faint. Boreler marked by an abrupt 

change in slope rather than a border furrow. Border slightly do"n.

sloping , gives rise to a pair of strong, flattened, upturned, slight ly 

divergent, posterolateral spines. Spines about 0.50 length of pygi

dium. Posterior margin of pygidium nearly straight. 

SUrface of pygidium covered with faint dense granules. In add1ticm 

border and posterior pleural region are typically covered vIi th faint 

caecal system. 

Discussion.--F.'ygidia of fl. fritzi most closely resemble pygidia 

of A. ~u..spar, the differences being discussed under the latter species. 

!!. maladensis differs from !l. fritzi and !l. dispar in having a concave 

backwards posterior border. 

Q9currenc~.--Common in collection UU-420. 

Holot~.--Pygidium (1469) illustrated on plate 15, figures 1~ 2, 

and 6. 
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ALBERTELLOIDES MALADENSIS ( R e s s e r ) 

P I . 1 5 , f i g s , 3 , 4 , 8 

K o c h a s p i s m a l a d e n s i s RESSER, 1939b , p . 5 7 , P I . 1 3 , f i g s . 9 - 1 2 . 

A l b e r t e l l o i d e s m a l a d e n s i s ( R e s s e r ) FRITZ, I 9 6 8 , p . 2 1 5 . 

D i a g n o s i s . — P y g i d i u m s u b q u a d r a t e , d i s t i n c t l y w i d e r t h a n l o n g . 

A x i s p r o m i n e n t , c o n v e x , c o n s i s t s of t h r e e r i n g s , a t e r m i n a l p i e c e , and 

a s h o r t p o s t a x i a l r i d g e t h a t n e a r l y r e a c h e s p o s t e r i o r b o r d e r . Each 

a x i a l r i n g b e a r s an e l o n g a t e ( t r . ) median n o d e . P l e u r a l r e g i o n s 

m o d e r a t e l y c o n v e x , d o w n s l o p i n g ; c r o s s e d by t h r e e p l e u r a l and two l e s s 

d i s t i n c t i n t e r p l e u r a l f u r r o w s . The most c o n s p i c u o u s f e a t u r e of t h e 

p l e u r a l r e g i o n s a r e two r i b s t h a t o c c u r o p p o s i t e t h e f i r s t and s e c o n d 

a x i a l f u r r o w s . B o r d e r marked by a d i s t i n c t c h a n g e i n s l o p e r a t h e r 

t h a n a b o r d e r f u r r o w . B o r d e r p r o m i n e n t , h o r i z o n t a l , o r s l i g h t l y 

u p t u r n e d . B o r d e r g i v e s r i s e t o a p a i r of r e l a t i v e l y s t r o n g , f l a t , 

u p t u r n e d , p o s t e r o l a t e r a l ^ d i r e c t e d s p i n e s , w h i c h a r e a t l e a s t 0 . 5 0 

l e n g t h of p y g i d i u m . P o s t e r i o r m a r g i n of pyg id ium c o n c a v e i n w a r d . 

S u r f a c e of pyg id ium c o v e r e d w i t h f i n e g r a n u l e s , I n a d d i t i o n , 

b o r d e r may have f a i n t c a e c a l s y s t e m . 

D i s c u s s i o n . — A , m a l a d e n s i s d i f f e r s from a l l o t h e r d e s c r i b e d 

s p e c i e s of A l b e r t e l l o i d e s i n h a v i n g a c o n c a v e backward p o s t e r i o r 

b o r d e r and s t r a i g h t , p o s t e r i o r l y d i r e c t e d b o r d e r s p i n e s , An u n d e t e r 

mined s p e c i e s of A l b e r t e l l o i d e s d e s c r i b e d by F r i t z ( 1 9 6 3 , p , 2 1 7 ) 

from t h e P i o c h e S h a l e of e a s t - c e n t r a l Nevada most c l o s e l y r e s e m b l e s 

A, m a l a d e n s i s . They d i f f e r , howeve r , i n t h a t A. m a l a d e n s i s h a s 

u p t u r n e d , s t r a i g h t , p o s t e r i o r l y d i r e c t e d b o r d e r s p i n e s w h i l e t h e 

unnamed s p e c i e s h a s h o r i z o n t a l , d i v e r g e n t b o r d e r s p i n e s t h a t d i s t a l l y 

c u r v e t o w a r d t h e m i d l i n e . The pyg id ium of A. m a l a d e n s i s h a s a n e a r l y 

ALBEHTELLOIDES HALADENS IS (Resser) 

Pl. 15, fi gs. 3, 4, 8 

KochE~Spis malaclensi~_ RESSER , 1939b, p. 57, Pl. 13, figs. 9-12. 

Al..~~lloj.de~ maladensls (Besser) FRITZ, 1968 , p. 215. 

p':Lag~osifi. . --Pygidiurn sub<l'uadrate, distinctly wider t r.a.n long . 
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Axis prominent , convex, consists of three rings , a termi nal piece, and 

a short fos taxia.l ridge that nea.rly reaches posterior bard.er. Ea.ch 

axial ring -bears an elongate (tr.) median node. Pleural r egions 

moderately convex, d01-Tns l cping ; crossed by tbree pleural and two less 

distinct int erpleural f urrows. The most conspicuous feat ure of t he 

Illeural regions are t wo r i bs that occur oppos ite t he f irst and second 

axial furrows . Borde:r' marked by a distinct change in s lope :.cather 

than a bor der furr ow. Border prominent, horizontal, or sllghtly 

upturned. Border gi ves r ise t o a pai r of relatively s trong , fJat, 

upturned, post erolaterally directed s pines, which are at least 0. 50 

length of pygijiurn. Posterior margin of pygi di um concave inward. 

Surface of pygidiurn covered rlith fine granules. In addition, 

border may ha.ve faint caecal system. 

Discussion.--~. maladensis differs from all other described 

species of !J bertelloicles in having a concave backward posteri.or 

border and straight, posteriorly directed border spines. An undeter

mined species of Alber t elloides des cribed by liritz (1968 , p. 217) 

froill the Pioche Shale of east-central Nevada most closely resembles 

!!. rnaladensis. They differ, however, in that ~. maladensis has 

upturned, straight, posteriorly directed bo:ruer spines whi le the 

unnamed species has horizontal, divergent border spines that distally 

curve toward the ffi1.dline. The pygidium of ~. maladensis has a nearly 
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s t r a i g h t l a t e r a l m a r g i n w h i l e t h e pyg id ium of t h e unnamed s p e c i e s 

i s d i s t i n c t l y t a p e r e d p o s t e r i o r l y , 

Occurrence .—Common i n c o l l e c t i o n UU-408, 

Genus PARALBERTELLA P a l m e r , i n p r e s s 

Type s p e c i e s , — A l b e r t e l l a b o s w o r t h i WALCOTT, 1908d, p . 2 2 . 

D i a g n o s i s , — T h e d i a g n o s i s and d i s c u s s i o n of Pa lmer ( i n p r e s s ) a r e 

a d e q u a t e and r e p e a t e d h e r e ; 

M o d e r a t e - s i z e d c o r y n e x o c h i d t r i l o b i t e s , l e n g t h p r o b a b l y 
n o t e x c e e d i n g 60 mm, Cepha lon t r a n s v e r s e l y s u ' b p e n t a g o n a l 
i n o u t l i n e , a n t e r i o r m a r g i n s t r a i g h t o r g e n t l y r o u n d e d , 
g e n a l s p i n e s d i s t i n c t l y a d v a n c e d from p o s t e r i o r m a r g i n , 
C ran id ium e l o n g a t e , g e n t l y convex t r a n s v e r s e l y and 
l o n g i t u d i n a l l y . G l a b e l l a . long, w e l l d e f i n e d a t s i d e s 
a n d f r o n t by a x i a l and p r e g l a b e l l a r f u r r o w s , m o d e r a t e l y 
c o n v e x t r a n s v e r s e l y , g e n t l y convex l o n g i t u d i n a l l y , s i d e s 
s u b p a r a l l e l , a n t e r i o r end b l u n t l y r o u n d e d . Four p a i r s 
o f s h a l l o w l a t e r a l f u r r o w s p r e s e n t , p o s t e r i o r p a i r 
g e n e r a l l y d e e p e s t and s t r o n g l y o b l i q u e t o a x i a l f u r r o w . 
O c c i p i t a l f u r r o w s t r a i g h t , o c c i p i t a l r i n g h a s s m a l l 
a x i a l node a d j a c e n t t o p o s t e r i o r m a r g i n , F r o n t a l a r e a 
s h o r t , f l a x . F i x e d cheek g e n t l y c o n v e x , h o r i z o n t a l ; 
w i d t h of p a l p e b r a l a r e a a b o u t o n e - h a l f o r s l i g h t l y 
more t h a n o n e - h a l f b a s a l g l a b e l l a r w i d t h , P a l p e b r a l 
l o b e l o n g , a r c u a t e , s i t u a t e d o p p o s i t e p o s t e r i o r 
h a l f of g l a b e l l a , w e l l d e f i n e d by p a l p e b r a l f u r r o w 
t h a t i s c o n t i n u o u s a l c n g o c u l a r r i d g e t o a x i a l f u r r o w . 

A n t e r i o r end of p a l p e b r a l 3.obe n e a r g l a b e l l a ? p o s t e r i o r 
end o p p o s i t e o r p o s t e r i o r t o o c c i p i t a l furrow". P o s t e r i o r 
l i m b l o n g , s l e n d e r , p o s t e r i o r b o r d e r e x p a n d s d i s t a l l y ; 
s p e c i m e n s l e s s t h a n 5mtii l o n g show v e s t i g e s of i n t e r g e n a l 
s p i n e s . C o u r s e of a n t e r i o r s e c t i o n of f a c i a , ! s u t u r e 
m o d e r a t e l y t o s t r o n g l y d i v e r g e n t f o r w a r d from p a l p e b r a l 
l o b e s ; c o u r s e of p o s t e r i o r s e c t i o n d i r e c t e d n e a r l y s t r a i g h t 
l a t e r a l l y . 

F r e e c h e e k c r e s c e n t 1 c i n o u t l i n e , w i t h w e l l d e f i n e d 
b o r d e r f u r r o w and l o n g g e n a l s p i n e p r o j e c t i n g p o s t e r o l a t e r a l l y 
from p o s t e r i o r m a r g i n . 

Hypostome a n d r o s t r a l p l a t e f u s e d . 
T h o r a x composed of s e v e n s e g m e n t s . Axis p r o m i n e n t , 

u s u a l l y w i d e r t h a n p l e u r a e . F o u r t h s e g m e n t s m a c r o p l e u r a l , 
Pygidium e l o n g a t e , s e m i e l l i p t i c a l i n o u t l i n e e x c l u s i v e 

of p a i r of a d v a n c e d l a t e r a l b o r d e r s p i n e s . Axi s p r o m i n e n t , 
t a p e r e d p o s t e r i o r l y , r e a c h e s n e a r l y t o i n n e r edge of n a r r o w 
p y g i d i a l b o r d e r , c o n n e c t e d t o b o r d e r by n a r r o w p o s t - a x i a l 
r i d g e . F i v e t o s e v e n d i s t i n c t r i n g f u r r o w s p r e s o r t 
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straight la.ter al margin while the pygidiur~ of ·j-,he wH1a!il;;d species 

is distinctly t apeTed posteriorly. 

OccUf'"rence. - -·Cornrncn in collectlon uu-408. 

Genus PARALBERTELLA Palmer, in press 

~ ~ecies. ~-Albertel~ bosworthi WALCOTT. 1908d, p. 22. 

Diagnosis.--Thediagnosis and discussion, of Palmer (i.n press) are 

adequate and repeated here:· 

110dera te-si:~ed corynexocl"lld trilo bi tes , Ie ngth yrr o b.8.. bly 
not exceeding 60 mm . Cephalon transvers ely s11bpentagona,l 
in outline, anterior mar gin strai ght or gently r ounded 9 

genal spines distinctly advanced. f:r.om :poster ior margl n. 
Cranidium elongate, gently convex transversely anri 
longitudinally. Glabella long, Hell defined. B.t sides 
and front by axial and preglo.bella.r f~r01"":'5 ~ mocle::::at.ely 
convex transver sely, gently convex longitudl nalJ.YJ sides 
subparallel, ant.erior end bluntly rounded . FOUl' r a iTs 
of shallow lateral furrows present, posterior Iair 
generally deepest arid strongly oblique to axia.l fm.~:row . 

Occipi tal flLrT01-l straight, occipital ring has sn·l2L1I 
axial node adjacent to posterior margin. Frontal arc-a 
short, flo.t. Fixed cheek gently convex , hor:i.zontaJ. i 
width of palpebra l area about one-half or slightly 
more than one-half basal glabellar Hi d:th . Palpebral 
lobe long, arcuate, situated opposite posteri.or 
half of glabella, Hell defined by r.alpe bra I furrai'; 
that is continuous alcng ocular ridge to axial furrow . 
Anterior end of palpebr·al lobe near glabella, IJosterior 

end opposite or posterior to occipital furr.m,r. Posterior 
limb long, slender, posterior border expands distally; 
specimens less than 5mm long show vestiges of intergenal 
spines. Course of anterior section of facial suture 
moderately to strongly divergent fonTaX'd from IJc1.lpebral 
lobes; course of posterior section directed nearly straight 
laterally. 

Free cheek crescentic in outline , with Hell definerl 
border furrow and long genal spine projecting post erolaterally 
from posterior margin . 

Hypostome and rostral plate fused. 
Thorax composed of seven segments. Axis prominent, 

usually Hider than pleurae. Fourth segments macropleural. 
Pygidium. elongate , semielliptical in outline exclusive 

of pair of advanced lateral border spines. Axis prominent, 
tapered posteriorlY1 reaches nearly to inner edge of narrow 
pygidial border, connected to border by llaLTm! post-axial 
rldge. :B'ive to seven distinct J: ing fu.t'roHs presen.t 
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p o s t e r i o r t o a r t i c u l a t i n g f u r r o w , most s e g m e n t s have low 
a x i a l n o d e s . P l e u r a l r e g i o n s f l a t o r g e n t l y c o n v e x , 
c h a r a c t e r i z e d by p r o m i n e n t r i d g e - l i k e d e v e l o p m e n t of 
a n t e r i o r bands of f i r s t t h r e e p l e u r a l s e g m e n t s . The 
r i d g e s g e n e r a l l y c o n v e r g e l a t e r a l l y t o merge w i t h p y g i d i a l 
b o r d e r a t b a s e of b o r d e r s p i n e . P o s t e r i o r m a r g i n b e h i n d 
l a t e r a l s p i n e s s t r o n g l y c u r v e d p o s t e r i o r l y , u s u a l l y 
d o w n s l o p i n g . 

D i s c u s s i o n . — T h i s genus i n c l u d e s t h o s e s p e c i e s f o r m e r l y 
a s s i g n e d t o A l b e r t e l l a t h a t have l o n g e y e s , s l e n d e r p o s t e r i o r 
l i m b s , a n t e r i o r l y d i v e r g e n t f a c i a l s u t u r e s , a f o u r t h 
m a c r o p l e u r a l segment on t h e t h o r a x , s t r o n g l y a d v a n c e d 
l a t e r a l b o r d e r s p i n e s on t h e p y g i d i u m , a n a r r o w and w e l l 
d e f i n e d p o s t e r i o r p y g i d i a l b o r d e r , and t h e a n t e r i o r bands 
of t h e f i r s t t h r e e p y g i d i a l s e g m e n t s , d e v e l o p e d a s 
r i d g e s and merged l a t e r a l l y w i t h t h e b o r d e r a t t h e "base 
o f t h e p y g i d i a l s p i n e . The mos t s i m i l a r genus i s 
A l b e r t e l l o i d e s which d i f f e r s by h a v i n g a s t r o n g o c c i 
p i t a l s p i n e , b r o a d g e n a l s p i n e s t h a t a r e n o t a d v a n c e d , 
e i g h t i n s t e a d o f s e v e n t h o r a c i c s e g m e n t s , f e w e r a x i a l 
s e g m e n t s on t h e p y g i d i u m , a l e s s w e l l d e f i n e d p o s t e r i o r 
p y g i d i a l b o r d e r and p y g i d i a l s p i n e s t h a t a r e n o t s t r o n g l y 
a d v a n c e d . 

PARALBERTELLA JUDITHI ( F r i t z ) 

P I . 1 5 , f i g s . 5 , 9 - 1 ^ 

A l b e r t e l l a . j u d i t h i . FRITZ, 1 9 6 8 , p . 2 1 2 - 2 1 3 , P I . 3 9 , f i g s . 2 2 - 3 0 , 

D i s c u s s i o n . — T h e s p e c i e s d e s c r i p t i o n g i v e n by F r i t z ( 1 9 6 8 ) i s 

a d e q u a t e . 

T h i s s p e c i e s i s t h e most a b u n d a n t t r i l o b i t e i n t h e Naomi Peak 

Tongue o f t h e Twin Knobs F o r m a t i o n a t Ant imony Canyon, U t a h , I t i s 

r a r e , however , a t Two Mi le Canyon, I d a h o . The s p e c i m e n s a t hand show 

more v a r i a t i o n t h a n t h e t y p e s p e c i m e n s . I n p a r t i c u l a r , t h e r i d g e s on 

t h e p o s t e r i o r h a l f o f t h e p l e u r a l f i e l d may v a r y f rom two t o f o u r and 

d i f f e r i n s t r e n g t h of d e v e l o p m e n t . The b o r d e r s p i n e s a r e s l i g h t l y 

d i v e r g e n t b u t minor v a r i a t i o n i s common. 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n s UU-419 and UU-420, R a r e i n 

c o l l e c t i o n s UU-422 and UU-408. 
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posterior t o articulating f urro"H , most segments have l ev, 
axi a.l nodes . Pleural regions flat or gently convex , 
characterized by pr ominent r idge- like develoI'ment of 
anteri or bands of firs t three pleural segments . The 
ridges generally converge l aterally to merge wi th pygidial 
bor der at base of border spine . Posterior margin behi nd. 
lateral s pines strongly curved pos terlor ly, usually 
d01.ms 10 ping . 

Discussion . --This genus includes those species f or mex'l y 
assigned t o Albertella that have long eyes , slender posterior 
limbs , anter i orly diver gent f a cial sutures , a fourth 
macropleu:r'a1 segment on the thor ax, strongly advanced 
lateral border spi nes on t he pygidi um, a narrow and wel l 
defined pos terior -pygi dial border, and the anterior bands 
of the f irst three pygidial segments , developed as 
rldges and merged laterally with t he bor der at t he rase 
of the pygidial spine. The most s i milar genus is 
Alberte1loides. which differs by having a s trong occi-
pital s pine , broad genal s pines that are not advanced , 
eight ins t ead of s even thoraci c segments, f ewer axial 
segments on t he pygi dium, a l ess well defined posterior 
pygidial border and pygidia1 spi nes t hat are not. strongly 
advanced. 

FlhttALBERTELLA JUDI'rHI (Frit z) 

Pl. 15, figs . 5, 9-1~ 

Alb.er~l1.a. j udi t hi, FRITZ, 1968, p. 212- 213 , Pl. 39, fi gs . 22-30 . 

Disctlssion.--The species descript ion given by Fri tz (1968) 1s 

adequat.e, 

This specios is the most abundant trilobite in the Naomi Pea.k 

Tongue of the T'fTin Knobs Formation at Antlmony Canyon , Uta.h . It is 

rare, honever, at Two Mile Canyon, Idaho. The s pecimens at hand show 

more vari ation than the type specimens, In particular, t he r i dges on 

the posterior half of the pleural field may vary from t wo to four and 

differ i n strength of development , The border spines are slightly 

divergent but minor variation is common, 

Occurrence ,--Abundant in collections UU-419 and UU-4·20, Rar e in 

collections uu-422 and uu-408. 
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Genus ZACANTHOIDES WaJ.cot t , 1688 

Smbolimus ROHINGER. 1837 ( n o t Embolemus WESTWOQD, 1 8 8 3 — H y m e n o p t e r a ) , 

P . 1 5 . 

Z a c a n t h o i d e s WALCOTT, 1838 , p . 1 6 5 ; PALMER, 1954 , p . 6 9 ; PALMER, 1968 , 

p . 5Q~51 (synonomy t o d a t e ) , 

Type s p e c i e s . — E m b o l i m u s s p i n o s a ROMINGER, 1887 , p , 1 5 , P I . 1 , 

f i g . 3 . 

D i s c u s s i o n . — T h e g e n e r i c d e s c r i p t i o n by Pa lmer ( 1 9 5 4 , p . 69 ) i s 

f o l l o w e d h e r e . The s t r o n g l y d i v e r g e n t p r e o c u l a r f a c i a l s u t u r e ; t h e 

l o n g , s l e n d e r , c u r v e d p a l p e b r a l l o b e s ; t h e b r o a d t h o r a c i c and p y g i 

d i a l a x e s , and t h e s p i n o s e p o s t e r i o r m a r g i n of t h e p y g i d i u m a r e 

d i a g n o s t i c of t h e g e n u s . 

ZACANTHOIDES ALATUS ( R e s s e r ) 

P I . 1 5 , f i g s . 16 , 1 7 , 1 9 - 2 1 , 2 3 , 24 

P r o z a c a n t h o i d e s a l a t u s RESSER, 1939b, p . 2 6 , P I . 3 , f i g s . 1 0 - 1 2 , 

P r o z a c a n t h o i d e s d e c o r o s u s RESSER, 1939b , p . 2 7 , P I , 3 , f i g s . 1.6-13, 

P r o z a c a n t h o i d e s e x i l i s RESSER, 1939b , p . 2 8 , P I . 3 , f i g s , 1 9 , 2 0 , 

P r o z a c a n t h o i d e s a e q u u s RESSER, 1939b , p . 2 8 , P I . 3 , f i g s . 2 1 - 2 3 . 

P r o z a c a n t h o i d e s o p t a t u s RESSER, 1939b , p . 2 9 , P I . 3 , f i g s . 2 4 - 3 0 , 

D i a g n o s i s . — C r a n i d i u m m o d e r a t e l y c o n v e x , s l i g h t l y w i d e r t h a n l o n g . 

G l a b e l l a p r o m i n e n t , p a r a l l e l - s i d e d t o v e r y s l i g h t l y t a p e r e d , r o u n d e d 

a n t e r i o r l y , d o e s n o t r e a c h a n t e r i o r m a r g i n . Four p a i r s of s h a l l o w 

g l a b e l l a r f u r r o w s v i s i b l e : S i s t r a i g h t , o b l i q u e b a c k w a r d s ; S2 s l i g h t l y 

o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e ; S4 o b l i q u e f o r w a r d s . A x i a l f u r r o w 

n a r r o w , r e l a t i v e l y f a i n t . P r e g l a b e l l a r f u r r o w v a r i e s f rom s h a l l o w t o 

m o d e r a t e l y d e e p . O c c i p i t a l f u r r o w c o m p o s i t e , m o d e r a t e l y d e e p . 

O c c i p i t a l r i n g f l a t , a b o u t 0 . 2 5 g l a b e l l a r l e n g t h , b e a r s a s m a l l med ian 
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Genus ZACANTHOID:8S vialcott, 1888 

Emboliraus ROiUNGER , 1887 (not EmbolelTlus HESTHOOD , 1883--H;ymenoptera ). 

p. 1.5. 

Zacanthoides "l-1ALCO'YJ\ 1888, p. 16.5; PAL~1ER , 19.54, p. 69; PAl ll'lER , 1968, 

p . .50-.51 (synonomy to date). 

D~ species.--~mbolirnus s pinosa RO:"lINGER , 1887, p . 1.5, Pl. 1, 

fig. 3. 

Discussion. --The generic description by Palmer (199}, p. 69) is 

folloHed here. The strongly divergent preocular facial suture ; the 

long, slender, curved palpebral lobes ; the broad t horacic and pygi

dial axes, and the spinose poster ior margi n of the pygidium are 

diagnostic of- the genus. 

ZACANTHOIDES ALATUS (Resser ) 

Pl. 15, figs . 16 , 17, 19-21 , 23, 2J..j

Prozacanthoides ~latu~ RESSER , 1939b, p. 26, Pl. 3, figs, 10-12. 

Prozacanthoides decorosu~ RESSER , 1939b, p. 27, Pl . 3, figs. 16-18. 

Prozacanthoides exili~ RESSER , 1939b, p. 28 , Pl. 3, figs . 19, 20. 

P.rozacanthoide~ aeguus RESSER , 1939b, p. 28, Pl. 3, figs . 21-23. 

Prozacanthoi des optat us HESSER, 19390, p. 29, Pl. 3, figs. 24-30. 

Diagnosis .--Cr anidium moderately convex, slightly Hider than long. 

Glabella prominent, parallel-sided t o very slightly tapered, rounded 

anteriorly, does not r each ant.erior margin. Four pairs of s hallow 

glabellar furrOl-ls visible: Sl s traight , oblique backwards ; S2 slightly 

oblique backwards ; 83 transver se; S4 oblique fonTard~, . Axial furroH 

narrow, relatively faint. Preglabellar furrow varies f rom shallow to 

moderately deep. Occipital furrow COmposite, moderately deep. 

Occipital :ring flat, about 0.25 glabellar lengt h, bears a small median 
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node o r s p i n e , F r o n t a l a r e a 0 , 2 5 t o 0 , 3 5 g l a b e l l a r l e n g t h . P r e -

g l a b e l l a r f i e l d s l i g h t l y d o w n s l o p i n g t o h o r i z o n t a l . B o r d e r n a r r o w , 

s l i g h t l y u p t u r n e d . F i x i g e n a e a b o u t 0 , 5 0 g l a b e l l a r w i d t h a t eye l i n e , 

f a i n t l y c o n v e x , n e a r l y h o r i z o n t a l , P a l p e b r a l l o b e s l o n g , p r o m i n e n t , 

u p t u r n e d , w e l l d e f i n e d by p a l p e b r a l f u r r o w . P a l p e b r a l l o b e s 0 . 7 5 t o 

0 . 8 5 g l a b e l l a r l e n g t h , c u r v e d , a n t e r i o r ends a d j a c e n t t o a x i a l f u r r o w 

o p p o s i t e S 4 , p o s t e r i o r ends o p p o s i t e o c c i p i t a l r i n g , P o s t e r i o r a r e a 

o f f i x i g e n a e l o n g , s t r a p l i k e , c u r v e d s l i g h t l y f o r w a r d , w i t h d i s t i n c t , 

p o s t e r i o r l y d i r e c t e d s p i n e s a t d i s t a l e x t r e m i t i e s , P r e o c u l a r f a c i a l 

s u t u r e s t r o n g l y d i v e r g e n t , s t r a i g h t . 

Pygid ium s m a l l e r t h a n c r a n i d i u m , w i d e r t h a n l o n g , A x i s p r o m i n e n t , 

s t r o n g l y c o n v e x , t a p e r e d , c o n s i s t s of f o u r r i n g s w i t h d i s t i n c t e l o n g a t e 

( t r . ) a x i a l n o d e s , a t e r m i n a l p i e c e , and a p o s t a x i a l r i d g e t h a t 

r e a c h e s p o s t e r i o r m a r g i n . P l e u r a l f i e l d s s l i g h t l y c o n v e x , c r o s s e d by 

t h r e e p l e u r a l f u r r o w s . P o s t e r i o r m a r g i n s l i g h t l y t o m o d e r a t e l y down-

s l o p i n g , w i t h f o u r t o f i v e p a i r s o f s p i n e s . A n t e r i o r p a i r m o d e r a t e l y 

w e l l d e v e l o p e d , r e m a i n i n g p a i r s s h o r t , p o o r l y d e v e l o p e d , 

S u r f a c e smooth o r f a i n t l y g r a n u l a r . F r o n t a l a r e a of c r a n i d i u m 

and p l e u r a l r e g i o n s of pyg id ium have f a i n t t o i n d i s t i n c t c a e c a l l i n e s . 

D i s c u s s i o n . — I n t h e above synonomy a r e l i s t e d f i v e o f R e s s e r ' s 

( 1939b) s p e c i e s t h a t I b e l i e v e have been "eased upon d i f f e r e n c e s i n 

p r e s e r v a t i o n and s l i g h t i n t r a s p e c i f i c v a r i a t i o n . A l l s p e c i e s come 

from t h e same l o c a l i t y and o c c u r i n a s i n g l e bed , 

Occurrence .—Common i n UU-403; r a r e i n c o l l e c t i o n s UU-411 and 

UU-409, 

ZACANTHOIDES a f f . Z, ALATUS ( R e s s e r ) 

P I , 1 5 , f i g s . 1 3 , 22 

11.5 

node or spine. Frontal area 0.25 J.;.o O.J.5 gl a.,bellar l ength . Pre

glabellar field slightly d.ovmsloping to horizontal. Border narrow, 

slightly upturned. Fixigenae about 0.50 glabel.lax vdcl:t.h at eye line, 

faintly convex, nearly horizontal. Palpebral lobes long, .1Jrominent , 

upturned , well defined by palpebral flL-rTOI..... Palpebral lobes 0.75 to 

0.85 gJ..abellar length, curved, anterior ends adjacent to axial furrol-< 

opposite SJ+, posterior ends oppos1 te occipital ring. Posterior C'u'ea 

of fixigenae long, straplike,curved slightly formt.:r:d p with distinct v 

posteriorly directed spines at distal extremities. PreocuJar facial 

suture strongly divergent, stra i ght. 

Pygidium smaller than cranidlum , Hider than long, Axis prominent, 

strongly convex, t.apered, consists of four rings with distinct elongate 

(tr.) axial nodes , a terminal plece, ar;d a postaxial ridge that 

reaches posterior margin . Pleural fieIds slightly convex, Cr.'OSGed. by 

three pleural fux'roHs. Posterlor margin slightly to moderately down

sloping, with four t o five pairs of spines. Anterior pair moderately 

well developed , remaining pairs short, poorly developed. 

Surface smooth or faintly granulax. Frontal area of cranidium 

and pleural regions of pygidium have fa.int t.o lndistinct caecal lines. 

Discussion.--In the above synonomy are listed five of Resse]~'s 

(1939b) species tha,t I believe have been based upon dlfferencGs in 

preservation and slight intraspecific variation. All species come 

from the same loca.lity and occur in a single bed. 

Occurrence.--Common in UU.J+08; rare in collections 00-411 and 

UU-409. 

ZACANTHOIDES aff. Z. ALAT{]S (Resser ) 

Pl. 15, figs. 18, 22 
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D i a g n o s i s . — P y g i d i u m s u b q u a d r a t e , d i s t i n c t l y w i d e r t h a n l o n g , 

s l i g h t l y c o n v e x . A x i s p r o m i n e n t , m o d e r a t e l y c o n v e x , t a p e r e d , c o n s i s t s 

of t h r e e m o d e r a t e l y d i s t i n c t r i n g s , a f a i n t f o u r t h r i n g , a t e r m i n a l 

p i e c e and a low p o s t a x i a l r i d g e t h a t d o e s n o t r e a c h p o s t e r i o r m a r g i n . 

P l e u r a l f i e l d s n e a r l y h o r i z o n t a l , c r o s s e d by t h r e e f a i n t p l e u r a l f u r 

rows 3 A n t e r i o r p a i r o f b o r d e r s p i n e s s h o r t , r e m a i n i n g s p i n e s g r e a t l y 

r e d u c e d wh ich i m p a r t s a wavy a p p e a r a n c e t o p o s t e r i o r m a r g i n . 

S u r f a c e of pyg id ium f a i n t l y g r a n u l a r . 

D i s c u s s i o n . — - T h i s pyg id ium d i f f e r s f rom Z. a l a t u s i n h a v i n g a 

s h o r t e r a x i s , and h a v i n g a x i a l r i n g s w i t h l e s s d i s t i n c t n o d e s . The 

pyg id ium of Z, a l a t u s i s a l s o d i s t i n c t l y n a r r o w e r a s a w h o l e . I n 

s e v e r a l r e s p e c t s , however , t h i s pyg id ium seems t o be c l o s e l y r e l a t e d 

t o Z, a l a t u s . 

O c c u r r e n c e , — O n e pyg id ium i n c o l l e c t i o n UU-408, 

ZACANTHOIDES c f . Z . ALATUS ( R e s s e r ) 

P I . 1 6 , f i g s . 1 , 2 

D i s c u s s i o n . — A s i n g l e pyg id ium c l o s e l y r e s e m b l e s Z . a l a t u s 

b u t h a s more s t r o n g l y d e v e l o p e d p y g i d i a l s p i n e s , The a n t e r i o r p a i r 

a r e s l e n d e r and a b o u t 0 , 6 0 p y g i d i a l l e n g t h . The s e c o n d p a i r a r e 

s h o r t and t h e r e m a i n i n g t h r e e p a i r s a r e p o o r l y d e v e l o p e d . I n o t h e r 

r e s p e c t s t h e pyg id ium c l o s e l y r e s e m b l e s Z, a l a t u s . 

O c c u r r e n c e . — O n e pyg id ium i n c o l l e c t i o n UU-408. 

ZACANTHOIDES AVERNUS n . s p . 

P I . 1 6 , f i g s . 3 - 9 

D i a g n o s i s . — C e p h a l o n s u b s e m i c i r c u l a r i n o u t l i n e . C r a n i d i u m w i t h 

g l a b e l l a m o d e r a t e l y w e l l d e f i n e d ; g l a b e l l a p a r a l l e l - s i d e d o r s l i g h t l y 
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Di~osis.--Pygidium subquadrate, distinctly H:i.der th2.11 long, 

slightly convex. Axis prominent, moderately convex , tapere;i, consists 

of three moderately distinct rlngs , a faint fourth ring, a terminal 

piece and a lOVi postaxial ridge that does not reach posterior margin . 

Pleural fields nearly horizontal, crossed by three faint pleu:r-al fur

rows. Anterior pair of border spines short, remaining spines greatly 

reduced. which i;nparts a wavy appearance to posterior margin. 

Surfaee of pygidium faintly granula:r. 

Discussion.--This pygidium differs from ~. alatu~ in having a 

shorter axis, and having axial rings with less distinct nodes. The 

pygidium of ~. ?-latus is also distinctly narrm"er as a whole. In 

several respects, however, this pygidium seems to be close1y related 

to ~. alatu~. 

Occurrence. -",One pygidium in collection uu·.l} 08 , 

ZACANTHOIDES cf. Z. ALATUS (Hesser) 

Pl. 16, figs. 1, 2 

Discussion.--A single pygidium closely resembles ~. a~~tus 

but ha.s more strongly developed pygidial spines. The anterior pai.r 

are slender c.nd about 0.60 pygidial length. The second pair are 

sho:ct and the remainlng three pairs are pr.>orly developed . In other 

respects the pygidium closely resembles ~. alatus.o 

Occurrence. --One pygidium in collection uu-408. 

ZACANTHOIDES AVERlIIl]S n. sp. 

Pl. 16, figs. 3-9 

D~nosis.--Cephalon subsemicircular in outline. Cranidium with 

glabella modera.tely well defined; glabella parallel-sided or slightly 



t a p e r e d f o r w a r d ; n o t r e a c h i n g t o a n t e r i o r m a r g i n . F o u r p a i r s of 

g l a b e l l a r f u r r o w s : SI w e l l d e v e l o p e d , o b l i q u e b a c k w a r d s ; 32 s t r a i g h t 

t r a n s v e r s e ; S3 weak, s t r a i g h t t r a n s v e r s e ; S4 f a i n t t o a b s e n t , o b l i q u e 

f o r w a r d s when p r e s e n t . O c c i p i t a l f u r r o w s s t r a i g h t , s h a l l o w ; o c c i p i t a l 

r i n g f l a t w i t h a s m a l l p o s t e r i o r l y d i r e c t e d n o d e , J r e g l a b e l l a r 

f j . e ld s h o r t , a n t e r i o r b o r d e r s l i g h t l y t h i c k e n e d and r a i s e d . F i x i g e n a e 

a b o u t 0 . 5 0 w i d t h of g l a b e l l a , s l i g h t l y c o n v e x , s l o p e l a t e r a l l y . P a l 

p e b r a l l o b e s n a r r o w , w e l l d e f i n e d , l o n g , c u r v e d ; a n t e r i o r e n d s a d j a 

c e n t t o d o r s a l f u r r o w , o p p o s i t e S 3 ; p o s t e r i o r e n d s o p p o s i t e o c c i p i t a l 

f u r r o w . P o s t e r i o r l i m b s n a r r o w , s t r a p - l i k e , s l i g h t l y expanded l a t e r 

a l l y ; a s l o n g a s o c c i p i t a l r i n g i s w i d e ; s m a l l p o s t e r i o r l y d i r e c t e d 

s p i n e s a t d i s t a l e x t r e m i t i e s . A n t e r i o r f a c i a l s u t u r e s s t r o n g l y 

d i v e r g e n t . Number of t h o r a c i c s e g m e n t s unknown. A x i a l l o b e a s wide 

a s p l e u r a l l o b e s e x c l u s i v e of s p i n e s . Each segmen t e x t e n d e d d i s -

t a l l y i n t o a l o n g p o s t e r o l a t e r a l ^ d i r e c t e d s p i n e . 

Pyg id ium s u b q u a d r a t e , s l i g h t l y w i d e r t h a n l o n g , s m a l l e r t h a n 

g l a b e l l a , Ax i s p r o m i n e n t , c o n v e x , c o n s i s t s of f o u r d i s t i n c t r i n g s and 

t e r m i n a l p i e c e ; s h o r t p o s t a x i a l r i d g e r e a c h e s p o s t e r i o r b o r d e r , A x i a l 

r i n g s w i t h l a t e r a l l y e l o n g a t e n o d e s . P l e u r a l r e g i o n s n e a r l y e q u a l i n 

w i d t h t o a x i s ; s l o p e l a t e r a l l y , f o u r p l e u r a l f u r r o w s p r e s e n t . F o u r t h 

p l e u r a l fu r row i n d i s t i n c t , P o s t e r i o r m a r g i n h a s up t o f i v e p a i r s of 

s p i n e s t h a t i n w a r d l y d e c r e a s e i n s i z e ; o u t e r p a i r d i s t i n c t , p o s t e r i o r l y 

d i r e c t e d , may e x t e n d s l i g h t l y p a s t p o s t e r i o r m a r g i n of p y g i d i u m ; 

s e c o n d p a i r d i s t i n c t o r may be r e d u c e d t o n o d e . Remain ing two t o 

t h r e e p a i r s g r e a t l y r e d u c e d and i m p a r t s l i g h t w a v i n e s s t o m a r g i n . 

D i s c u s s i o n . — T h e c r a n i d i u m of t h i s s p e c i e s i s c h a r a c t e r i s e d by 

a p r o m i n e n t , p a r a l l e l - s i d e d o r s l i g h t l y t a p e r e d , b l u n t l y r o u n d e d 

1.17 

tapered forward; not reaching to anterior margin. FOll: pairs of 

glabellar furrows: S1. 1·rell developed, oblique backwards; 82 straight 

transverse; S3 l-leak, straight transverBe; 84 faint to absent, oblique 

fonlards when present. Occipi tal furrows straight, shallow; occipital 

ring flat with a s mall posteriorly directed node. Preglabellar 

fteld short ~ anterior border slightly thickened and raised. Fixigenae 

about 0 • .50 width of glabella, slight.ly convex, slope laterally. Pal

pel'Tal lobes narrml, well defined, long, curved; anterior ends adja

cent to dorsal furrow~ opposite S3; posterior ends opposite occipital 

furro .. l . Posterior limbs narroH, strap-like, slightly expanded later

ally; as long as occipital ring is wide; small poster?orly directed 

spines at distal €xtremHies. Anterior facial sutures strongly 

divergent. Number of thoracic segments unknown. Axial lobe as wide 

as pleural lobes exclusive of ·spines. Each segment extended dis

tally into a long posterolaterally directed spine. 

Pygidium subquadrate, slightly wider than long, s maller than 

glabella. Axis prominent, convex, consists of four distinct rings and. 

terminal pi,ece; short postaxial ridge reaches posterior border. Axial 

rings with laterally elongate nodes. Pleural regions nearly equal in 

'!-ridth to axis; slope laterally, four pleural furrows present. Fourth 

pleurc.l ftLYT01~ indistinct. Posterior margin has up to five pairs of 

spines that inwardly decrease in size; outer pair distinct, posteriorly 

directed, may extend slightly past posterior margin of pygidium; 

second. pair distInct or may be reduced to node. Remaining tHO to 

three paLrs greatly reduced and impart slight waviness to rrargin. 

Dist::ussion. --'1'he cranidium of this species is characterized by 

a pro;ni.nent. , :p?..rallel-sided or slightly tapered, bluntly rounded 



g l a b e l l a w i t h f o u r p a i r s of g l a b e l l a r ' f u r r o w s and a s l i g h t l y r o u n d e d 

a n t e r i o r c r a n i d i a l m a r g i n . The pyg id ium i s q u i t e d i s t i n c t i v e , and i s 

d i s t i n g u i s h e d by a p r o m i n e n t a x i s t h a t r e a c h e s t h e p o s t e r i o r m a r g i n , 

convex p l e u r a l f i e l d s , and f i v e p a i r s of b o r d e r s p i n e s ; o n l y t h e f i r s t 

p a i r of wh ich i s w e l l d e v e l o p e d . The pyg id ium of t h i s s p e c i e s most 

c l o s e l y r e s e m b l e s t h a t of Z . a l a t u s b u t i s much more c o n v e x , h a s a 

s t r o n g e r a x i s , i s more r o u n d e d i n o u t l i n e and h a s s t r o n g e r p l e u r a l 

and i n t e r p l e u r a l f u r r o w s . The c r a n i d i a of t h e two s p e c i e s a r e q u i t e 

d i s s i m i l a r , 

O c c u r r e n c e . —Abundant i n c o l l e c t i o n s UU-459 and UU-460 from t h e 

b a s a l s h a l e s of t h e Ute F o r m a t i o n . 

H o l o t y p e , — P y g i d i u m ( i 4 8 6 ) i l l u s t r a t e d on p l a t e 16 , f i g u r e s 5 and 

9. 

ZACANTHOIDES FEDORI n . s p . 

P I . 16 , f i g s . 1 0 , 12 -16 

D i a g n o s i s . — C r a n i d i u m s u b r e c t a n g u l a r , s l i g h t l y l o n g e r t h a n w i d e , 

m o d e r a t e l y c o n v e x . G l a b e l l a e l o n g a t e , p r o m i n e n t , t a p e r e d , b l u n t l y 

r o u n d e d a n t e r i o r l y . T h r e e p a i r s of g l a b e l l a r f u r r o w s v i s i b l e ; 31 

c o n v e x , o b l i q u e b a c k w a r d s ; S2 o b l i q u e b a c k w a r d s ; S3 i n d i s t i n c t , t r a n s -

v e r s e . A x i a l f u r r o w f a i n t , p r e g l a b e l l a r f u r r o w wide ( s a g . ) s h a l l o w . 

O c c i p i t a l f u r r o w s h a l l o w m e d i a l l y , d e e p e n s l a t e r a l l y , c o m p o s i t e . 

O c c i p i t a l r i n g f l a t , a b o u t 0 . 2 0 g l a b e l l a r l e n g t h . B e a r s a p o s t e r i o r l y 

d i r e c t e d node o r s h o r t s p i n e . F r o n t a l a r e a a b o u t 0 . 3 0 g l a b e l l a r l e n g t 

P r e g l a b e l l a r f i e l d s l i g h t l y w i d e r t h a n b o r d e r , n e a r l y h o r i z o n t a l . 

A n t e r i o r b o r d e r r o u n d e d , b o r d e r u p t u r n e d , p r o m i n e n t . B o r d e r d e f i n e d 

"by a c h a n g e i n s l o p e r a t h e r t h a n a d i s t i n c t b o r d e r f u r r o w . F i x i g e n a e 

its 

glabella with four pairs of glabellar. furroH8 and a slightly rounded 

a.nterior cranidial margin. The pygidium is quite distincti.ve, and is 

distinguished by a, promi nent axis that reaches the posterior margin , 

convex pleural fie lds, and five pairs of border spines~ only the first 

pair of which is well developed. The pygidium of t his species most 

closely res embles that of ~. 9.latus but is much mer e convex f has a 

stronger axis, i s more rounded in outli ne and has stronger pleural 

and interpleural furrows. The cranidia of the tHO species are quite 

dissimilar. 

Occurrence.--Abundant i n collections UU-l}.59 and UU-l:~60 from the 

basal sh.ales of the Ute Formation. 

Holotype.--Pygidi lL'1l (1486) illus trated on pln.te 16, figm"es .5 ana. 

9. 

ZACANTHOIDE8 FEDOR I n. sp. 

Pl. 16, figs. 10, 12-16 

Diagnosis.--Cranidium subrectangular, slight ly longer t han wide, 

moderately convex. Glabella elongate, prominent, tapered , bluntly 

rounded anteriorly. Three pairs of glabellar furro: s vislble : 81 

convex, oblique backwards i S2 0 bUque bacbTards; 83 indistinct , t ram:;

verse. Axial furrow faint, preglabellar furrow wide (sag. ) shalloH. 

Occipital furrow shallow medially , deepens laterally, composite. 

OcCipital ring flat, about 0.20 glabellar length. Bears a posteriorly 

directed node or short spine. Frontal area about 0 .30 glabellar length. 

?.reglabellar field sllghtly wider than border, nearly horizontal. 

Anterior border rounded, border upturned, prominent . Border defined 

by a change in slope rather than a distinct bo:cder furron . Fixigerlf..:.e 



a b o u t 0 . 5 0 g l a b e l l a r w i d t h a t e y e l i n e , s l i g h t l y u p t u r n e d , n e a r l y f l a t . 

P a l p e b r a l l o b e s p r o m i n e n t , e l e v a t e d above f i x i g e n a e , w e l l d e f i n e d by 

p a l p e b r a l f u r r o w . P a l p e b r a l l o b e s a b o u t 0 , 8 0 g l a b e l l a r l e n g t h , a n t e r i o r 

e n d s o p p o s i t e S 3 , p o s t e r i o r ends o p p o s i t e m i d d l e of o c c i p i t a l r i n g , 

E r e o c u l a r f a c i a l s u t u r e s t r o n g l y d i v e r g e n t , s l i g h t l y c o n v e x , P o s t -

o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s , 

Pyg id ium s u b q u a d r a t e , n e a r l y a s l o n g a s w i d e . A x i s p r o m i n e n t , 

t a p e r e d , c o n s i s t s of t h r e e d i s t i n c t r i n g s , a t e r m i n a l p i e c e , and a 

p o s t a x i a l r i d g e t h a t a l m o s t r e a c h e s t h e p o s t e r i o r b o r d e r . P l e u r a l 

f i e l d s a b o u t 0 . 5 0 a x i a l w i d t h , s l i g h t l y d o w n s l o p i n g , n e a r l y f l a t , 

c r o s s e d by t h r e e p l e u r a l f u r r o w s . P o s t e r i o r b o r d e r e x t e n d e d i n t o f o u r 

p a i r s of f l a t m o d e r a t e l y l o n g s p i n e s t h a t gra .dua . l ly d e c r e a s e i n s i z e 

i n w a r d l y . 

S u r f a c e of c r a n i d i u m smooth e x c e p t f o r b o r d e r t h a t h a s t r a n s v e r s e 

r i x l g e s , Pyg id ium smoo th . 

D i s c u s s i o n , — Z . f e d o r i mos t c l o s e l y r e s e m b l e s Z , p r o l i x u g . 

However , c r a n i d i a of Z . f e d o r i have a r o u n d e d r a t h e r t h a n a s t r a i g h t 

a n t e r i o r b o r d e r , a t a p e r e d g l a b e l l a , and a n o c c i p i t a l node r a t h e r t h a n 

a s l i g h t o c c i p i t a l s p i n e , P y g i d i a o f Z, f e d o r i have f l a t r a t h e r t h a n 

r o u n d b o r d e r s p i n e s and t h e l a t e r a l m a r g i n s of t h e pyg id ium a r e more 

n e a r l y p a r a l l e l , Z, f e d o r i d i f f e r s f rom Z, d e m i s s u s i n h a v i n g f o u r 

r a t h e r t h a n t h r e e p a i r s of p y g i d i a l s p i n e s . 

Occur rence . - -Common i n c o l l e c t i o n UU-447. R a r e i n c o l l e c t i o n s 

UU-449 and UU-45O, 

H o l o t y p e . — P y g i d i u m (1489) i l l u s t r a t e d on p l a t e 1 6 , f i g u r e s 10 and 

1 4 . 
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about 0 • .50 glabellar Hid:th at eye line, slightly upturned, nea.rly flat. 

Palpebral lobes promi nent, elevated above fixigenae, well defined by 

palpebral fU2TOYt . Palpel!t"al lobes about 0.80 glabelL'll' l ength f ant e:l: t or 

ends oppos lte S3, posterior ends opposite middle of occ:tp:i.t al ring . 

Preocular facial suture strongly divergent, slightly convex. Pos t 

ocular facial suture divergent, sinuous. 

Pygidium subquadrate, nearly as long as Hide. Axis prominent, 

tapered, consists of three distinct rings, a terminal piece, and a 

postaxial ridge that almost reaches the posterior border. Plem:'a l 

fields about 0.50 axial vtidth, slightly downsloping , nea2'ly flat, 

crossed by three pleural furrows. Posterior border extended l nto four 

pairs of flat moderately long spines that gradua lly decrea s e i n siz(~ 

inwardly. 

Surface of cranidium smooth except for border that ha~ t:ransvo)'~se 

ridges. Pygidium smooth. 

Discus sion. --~. fedori most closely resembles ~. p!.2l1~~.:'2. . 

However, cranidia of ~. fedori have a rounded rather thrJ,n a strai ght. 

anterior border, a tapered glabella, and an occipital node r at.her. tha.n 

a slight occipital spine. Pygidia of ~. fedori have f lat rather:' than 

round border spines and the lateral margins of the pygidium are more 

nearly parallel. ~. fedori differs from ~. demissus in r.av:ing fOUl~ 

rather than tpxee pairs of pygidial spines. 

Occurrence.--CowJnon in collection uu-447. Rare in collections 

UU-449 and UU-450. 

Holotype.--Pygidium (1489) illustrated on plate 16, figures 10 and 

14. 

http://gra.dua.lly
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ZACANTK0IDE3 a f f . Z . GRABAUAI Pack 

P I , 1 6 , f i g s . 1 9 , 20 

Z a c a n t h o i d e s g r a b a u a i PACK, 1 9 0 6 , p . 3 0 0 . P i . 3» f i g s . 3 , 3 a , 3"°. 

£.i%SB2£i§-« — C r a n i d i u m l a r g e r t h a n w i d e . G l a b e l l a e l o n g a t e , n e a r l y 

t w i c e a s l o n g a s w i d e , s l i g h t l y t a p e r e d , r o u n d e d a n t e r i o r l y . Four p a i r s 

of g l a b e l l a r f u r r o w s v i s i b l e 1 SI o b l i q u e b a c k w a r d s ; S2 o b l i q u e 

backwards t o n e a r l y t r a n s v e r s e ; S3 t r a n s v e r s e t o s l i g h t l y o b l i q u e 

f o r w a r d s ; S4 o b l i q u e f o r w a r d s . A x i a l and p r e g l a h e l l e r f u r r o w s d i s t i n c t , 

s h a l l o w . O c c i p i t a l f u r r o w s h a l l o w , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g 

0 . 2 0 t o 0 . 2 5 g l a b e l l a r l e n g t h , b e a r s median n o d e . F r o n t a l a r e a b r o a d , 

t r i a n g u l a r , a b o u t 0 . 3 5 g l a b e l l a r l e n g t h . B o r d e r s l i g h t l y t h i c k e n e d , 

s t r a i g h t o r s l i g h t l y c o n c a v e backward on e i t h e r s i d e of m e d i a l a p e x , 

F i x i g e n a e a b o u t 0 , 4 0 g l a b e l l a r w i d t h a t eye l i n e , s l i g h t l y c o n v e x , 

n e a r l y h o r i z o n t a l . P a l p e b r a l l o b e s l o n g , p r o m i n e n t , w e l l d e f i n e d by 

p a l p e b r a l f u r r o w . A n t e r i o r e n d s n e a r l y t o u c h a x i a l f u r r o w o p p o s i t e 

1 4 , p o s t e r i o r e n d s o p p o s i t e o c c i p i t a l r i n g . P r e o c u l a r f a c i a l s u t u r e -

s t r o n g l y d i v e r g e n t , s t r a i g h t , 

C r a n i d i u m seems t o be smooth ' e x c e p t f o r f a i n t a n a s t o m o s i n g l i n e s 

on f r o n t a l a r e a . 

D i s c u s s i o n . — T h i s s p e c i e s c l o s e l y r e s e m b l e s Z, g r a b a u a i Pack 

( I 9 0 6 , p . 3 0 0 ) , b u t d i f f e r s i n h a v i n g a t a p e r e d r a t h e r t h a n p a r a l l e l -

s i d e d g l a b e l l a , i n h a v i n g a more b l u n t l y r o u n d e d a n t e r i o r m a r g i n , and 

h a v i n g a p r o p o r t i o n a t e l y s h o r t e r f r o n t a l a r e a , The most d i s t i n c t i v e 

f e a t u r e of b o t h p o p u l a t i o n s i s t h e t r i a n g u l a r f r o n t a l a r e a . 

Occurrence ,—Common i n c o l l e c t i o n UU-429* Ra re i n c o l l e c t i o n s 

UU-430, UU-432, UU-437, and UU-465, 

ZACANTHOIDES aff. Z. GRABAUAI Pack 

Pl. 16, figs. 19, 20 

Zacanthoides ~abaual PACK , 1906 , p. 300, Plo 3, figs. 3, 3a~ 3b. 
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Q.~.!3- !Y-'1osis. --Cranidium larger than wide • Glabella e 10nga te, nearly 

twice as long as wide, slightly tapered, rounded anteri orly. Four pairs 

of glabellar furr01-lS vislble: Sl oblique backrrards; S2 oblique 

1:acknards to nearly transverse; S3 transverse to slightly oblique 

forwards; 54 oblique forvlards, Axial and preglabel1ar furrows distinct, 

sha.lloYl. Occipital furro"I'T shallow, deepens l a terally. Occipi tal )~ ing 

0,20 to 0.25 glabellar length, bears median node, Frontal area ffi:'08Ji, 

triangular, abou.t 0.35 glabellar length. Border slightly thickened , 

straight or slightly concave back~iard on either side of meeD.aJ. apex. 

Fixigenae about O,J.}Q glabellar width at eye line, slightly convex , 

nearly horizontal. Palpebral lobes long, prominent, vell d.efined. by 

palpe1-ral furrow. Anterior ends nearly touch axial fur row. oPPosit.e 

Il+, posterior ends opposite occipital ring . Preocular facial suture

strongly d.i YE:rgenc, straight, 

Cranidium seelT's to be smooth ' except for faint anastomosing lines 

on frontal area. 

Discussion. --This species closely reseml)les ~. grabaual Pack 

(1906, p. 300), but differs in ha ving a tapered rather thaD parallel

sided glabella, in having a more b1untly rounded anterior margin, B.nd 

having a proportionately shorter frontal area. The most distinctive 

feature of both populations is the triangular fronta.l are'l. 

O~currence.--Common in collection uu-429. Rare in collections 

UU-4JO, UU-432, UU437, and UU--465. 
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ZACANTHOIDES IDAHOENSLS W a l c o t t 

P I , 1 ? , f i g s . ? , 9 - 1 3 . 1 6 - 1 8 

Z a c a n t h o i d e s i d a h o e n s i s WALCOTT, ( p a r t ) , I 9 0 8 d , p . 2.6, P I , 3 , f i g s . 

1 -5 , 6 , 10 ( n o t f i g s . 7 - 9 , U ) i RESSER, 1939a , p . 9 , P I . 3 , f i g s , 

1 8 - 2 0 , 

Z a c a n t h o i d e s h o i o p y g u s RESSER, 1939a , p , 1 0 , P I , 2 , f i g s . 1 0 - 1 2 . 

D i a g n o s i s . — ' W a l c o t t ' s o r i g i n a l d e s c r i p t i o n , a s m o d i f i e d "by R e s s e r 

i s a d e q u a t e . A l l l a r g e s p e c i m e n s i n my c o l l e c t i o n s have f i v e r a t h e r 

t h a n s i x p a i r s o f p y g i d i a l s p i n e s * 

D i s c u s s i o n . — W a l c o t t ( l 9 0 8 d , p , 2 6 ) o r i g i n a l l y named and, d e s 

c r i b e d Z. i d a h o e n s l s , and i n c l u d e d fo rms w i t h s l i g h t v a r i a t i o n s i n t h e 

c o n s t r u c t i o n of t h e p y g i d i a l s p i n e s , R e s s e r ( 1 9 3 9 a ) s u b s e q u e n t l y 

d i v i d e d Z , i d a h o e n s i s i n t o f o u r s e p a r a t e s p e c i e s b a s e d on t h e s e d i f f e r ' 

e n c e s , R e s s e r c o n s i d e r e d s m a l l e r i n d i v i d u a l s t o be a d i s t i n c t s p e c i e s , 

Z, h o i o p y g u s . However, a s n o t e d by Lochman ( 1 9 5 2 , p . 1 4 4 ) , " E s p e c i a l l y 

i m p o r t a n t i s t h e f a c t t h a t among t h e t y p e s (o f Z. h o i o p y g u s 1 t h e 

l a r g e s t s p e c i m e n showing t h e s p e c i f i c c h a r a c t e r s o f Z. h o i o p y g u s i s 

t h e h o l o t y p e c a r a p a c e , 15 mm i n l e n g t h . The two i n c h l o n g p a r a t y p e 

c a r a p a c e m e n t i o n e d by R e s s e r h a s a pyg id ium w i t h f o u r s t r o n g m a r g i n a l 

s p i n e s a s i n Z, i d a h o e n s i s , " Lochman a l s o c o r r e c t l y n o t e d t h a t t h e 

l o n g t h o r a c i c s p i n e was l o c a t e d on t h e s e c o n d t o t h e l a s t r a t h e r t h a n 

t h e l a s t t h o r a c i c segmen t a s s t a t e d by R e s s e r . I n my c o l l e c t i o n s small! 

i n d i v i d u a l s s i m i l a r t o Z . h o i o p y g u s o n l y o c c u r w i t h Z, i d a h o e n s i s . 

A f t e r e x a m i n a t i o n of my m a t e r i a l and R e s s e r f s c o l l e c t i o n s , I a g r e e 

w i t h W a l c o t t * s e a r l i e r c o n c l u s i o n t h a t t h e s m a l l i n d i v i d u a l s r e p r e s e n t 

t h e young of Z, I d a h o e n s i s . I c o n s i d e r t h e s l i g h t d i f f e r e n c e s be tween 

t h e two g r o u p s t o be t h e r e s u l t of o n t o g e n e t i c v a r i a t i o n . A l t h o u g h 
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ZACANTHOIDES IDAHOENSIS l~alcott 

PI, 17. figs. 7, 9-13, 16-18 

Zacanthoides idahoens is WALCOTT, (part), 190&1 , p . 26, PI. 3, figs. 

1-5. 6, 10 (noi figs. 7-9, 11); RESSER, 1939a, p , 9 , PI, 3, figs. 

18-20. 

Zacanthoides holo1?.1Gus RESSEF1: 19390., p. 10, Pl. 2, figs. 10 .. 12, 

Qiagnosis. --\~alcott' s original description, as mod;'fied by Besser, 

is adequate. All large specimens in my collections have five rather 

than six pairs of pygidiCll spines. 

Discussion. --Halcott (1 908d, p. 26) origina lly named and. des -

cribed ~. idahoensis and inc 1.uded forms Hith slight vari3.t.ions in the 

construction of the pygidial spines. ResseT (1939a) ;:;>ubseqlel').tly 

divided ~..!. idahoensis into four separate species cnsed on these differ-

ences. Resser consiclered smaller indi v:'i.dua1s t.o be a, dis tinct s pad .es ~ 

However, as noted by Locb~an (1952, p . 1il,l, ) " 'i'c-pecial'y -, r , l!.h") __ ) . ... _ _ . .... 

I , 
important is the fact that a m.ong the types \. of Z. hol:..9..P)rgl.l:2} / the 

largest specimen showing the specific cha,:eacters of ~. hol0.pygus is 

the holotype carapace, 15 JrlJl1 in length, The tHO inch long paratY"l)8 

carapace mentioned by Resser has a pygidium fT ith fO'lIT strong marg:i.nal 

spines as in ~. idahoensis ." Loehman also correctly nc·~ed that the 

long thoracic spine was located on the second. to the last rather tban 

the last thoracic segment as stated. by ResseI'. In my collections smz.ll 

individuals similar to ~. holopy~~ only occur wi th ~. ' J.clahoen~l.s. 

After examination of my material and Resser 's collectioi1s, I agree 

with Walcott's earlier conclusion ttu'l.t the small indi vid.uals represent 

the young of ~. idahoensis. I consider the slight differences bet'Teen 

the two groups to ty.3 the result of ontogenetic variation. Although 



W a l c o t t s t a t e d t h a t t h e l o n g t h o r a c i c s p i n e o r i g i n a t e d f rom t h e f i f t h 

t h o r a c i c s e g m e n t , s p e c i m e n s i n my c o l l e c t i o n s show t h a t i t o r i g i n a t e s 

f rom t h e s e c o n d t o t h e l a s t s egmen t a s i n t h e s m a l l e r i n d i v i d u a l s . 

I n d i v i d u a l s i n my c o l l e c t i o n s a r e n e a r l y i d e n t i c a l t o t h e t y p e 

s p e c i m e n s w i t h one e x c e p t i o n ; t h e a x i a l l o b e of t h e t h o r a c i c s e g m e n t s 

a r e n e a r l y t w i c e a s wide a s t h e p l e u r a l l o b e s e x c l u s i v e of t h e s p i n e s . 

I n d i v i d u a l s from W a l c o t t ' s and R e s s e r ' s c o l l e c t i o n s have a n a x i a l l o b e 

t h a t i s o n l y s l i g h t l y w i d e r t h a n t h e p l e u r a l l o b e s e x c l u s i v e o f t h e 

s p i n e s . However, I do n o t c o n s i d e r t h i s d i f f e r e n c e t o w a r r a n t s p e c i f i c 

r e c o g n i t i o n . 

Occurrence .—Common i n c o l l e c t i o n s UU-442 and UU-Wf, R a r e i n 

c o l l e c t i o n s UU-432 and 

ZACANTHOIDES LATUS n . s p . 

P I . 1 6 , f i g s . 1 1 , 1 7 , 1 8 , 2 1 , 22 

D i a g n o s i s . - — C r a n i d i u m s u b r e c t a n g u l a r , m o d e r a t e l y c o n v e x , G l a b e l l a 

e l o n g a t e , p a r a l l e l - s i d e d , b l u n t l y r o u n d e d i n f r o n t , Four p a i r s of 

g l a . b e l i a r f u r r o w s e v i d e n t : S I o b l i q u e b a c k w a r d s ; S2 o b l i q u e backwards? 

S3 t r a n s v e r s e ; S4 f a i n t , p i t h o l e . O c c i p i t a l f u r r o w d i s t i n c t , s t r a i g h t , 

d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g t r i a n g u l a r , e x t e n d s i n t o s t r o n g 

o c c i p i t a l s p i n e . F r o n t a l a r e a f a i r l y l o n g , p r e g l a c e l l a r a r e a and b o r d e r 

e q u a l i n w i d t h . B o r d e r s l i g h t l y u p t u r n e d , d e l i n e a t e d by s l i g h t c h a n g e 

i n s h a p e r a t h e r t h a n d i s t i n c t b o r d e r f u r r o w , F i x i g e n a e s l i g h t l y 

g r e a t e r t h a n 0 , 6 0 g l a b e l l a r w i d t h , s l i g h t l y c o n c a v e , n e a r l y f l a t . 

P a l p e b r a l l o b e s l o n g , n a r r o w , w e l l d e f i n e d by p a l p e b r a l f u r r o w , 

u p t u r n e d ; a n t e r i o r end a d j a c e n t t o d o r s a l f u r r o w o p p o s i t e S 3 . P o s t e 

r i o r e n d s of p a l p e b r a l l o b e s o p p o s i t e o c c i p i t a l f u r r o w . P o s t e r i o r 

122 

~la.lcott stated tlB.t the long thoracic spine originated from the fifth 

thoracic segment, specimens in my collections show that it ori ginates 

fro:a the second to the last segment as in the smaller:' individuals . 

Individuals in my collections are nearly identical to the type 

specimens with one excep-cion; the axial lobe of t he t horacic segments 

are nearly t wice as wide as the pleural lobes exc lusi ve of the s pi.nes. 

Individua.ls from Halcott's and Resser's collections have an axial l obe 

that is only slightly wider than the pleural lobes exclusive of the 

spines. However, I do not consider this difference to Har:eant specific 

recognition. 

Occurrence. --Common in collections UU-442 and uu-4.1I4. Hare in 

collections UU-432 and UU-447. 

ZAC~~THOIDES . LATUS n. sp. 

Pl. 16, figs . 11, 17, 18, 21, 22 

Diagnos is • --Cranidi urn s u brec tangular, moderate ly convex . C; l ao be 11a. 

elongate, parallel-sided, blunt ly rounded in front. Four pai.rs of 

glabellar fur.cows evident: Sl oblique backHards ; S2 oblique h:I.CJmards 1 

S3 transverse ; S4 faint, pithole. Occipital furroH distinct, straight, 

deepens laterally. Occipit.al ring triangular, extends into strong 

occipital spine. Frontal area fairly long , preglabellar area and. bordeT 

equal in width. Border slightly upturned , delineated by slight cbange 

in sp.a.pe rather than distinct border furrow. Fixigenae slightly 

greater tl~n 0.60 glabellar width, slightly concave , nearly flat. 

Palpebral 10b'3S long, narrow, well defined by palpebral furr ow, 

upturned ; anterior end adjacent to dorsal furrovl opposite 83. Poste

rior ends of palpebral lobes opposite OCCipital furrow. Posterior 
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a r e a of f i x i g e n a e l o n g , s t r a p l i k e ; d i s t i n c t a n t e r o l a t e r a l l y d i r e c t e d 

s p i n e s p r e s e n t a t d i s t a l e x t r e m i t i e s , E r e o c u l a r f a c i a l s u t u r e s s t r o n g l y 

d i v e r g e n t , s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e s n e a r l y t r a n s v e r s e , 

Pygid ium s l i g h t l y c o n v e x ; 1,3 t i m e s a s wide a s l o n g . Ax i s p r o m i 

n e n t , c o n s i s t s of f i v e r i n g s and a s h o r t t e r m i n a l p i e c e t h a t r e a c h e s 

i n n e r edge of b o r d e r . P l e u r a l f i e l d n e a r l y f l a t ; c r o s s e d by f o u r 

p a i r s of p l e u r a l and t h r e e p a i r s of i n d i s t i n c t i n t e r p l e u r a l f u r r o w s . 

P l e u r a l f i e l d d i s t i n c t l y w i d e r t h a n a x i s . A n t e r o l a t e r a l c o r n e r s o f 

pyg id ium m o d e r a t e l y a n g u l a r . P o s t e r i o r b o r d e r b e a r s s i x p a i r s of 

m a r g i n a l s p i n e s ; l a t e r a l p a i r s t r o n g , l o n g e r t h a n p y g i d i u m ; r e m a i n i n g 

f i v e p a i r s s h o r t , s l e n d e r , e v e n l y s p a c e d , and become g r a d u a l l y s m a l l e r 

t o w a r d m i d l i n e . 

D i s c u s s i o n . —-The h o l o t y p e pyg id ium of t h i s s p e c i e s i s c h a r a c t e r i s e d 

by f i v e a x i a l r i n g s , wide ( t r . ) p l e u r a l f i e l d s w i t h an a n g u l a r a n t e r o 

l a t e r a l m a r g i n , and s i x p a i r s o f m a r g i n a l s p i n e s . 

An a s s o c i a t e d c r a n i d i u m , wh ich i s t e n t a t i v e l y a s s i g n e d t o t h e 

s p e c i e s , h a s a p a r a l l e l - s i d e d , b l u n t l y r o u n d e d g l a b e l l a , a r e l a t i v e l y 

wide b o r d e r , and a b r o a d l y r o u n d e d a n t e r i o r ' m a r g i n . The o c c i p i t a l 

r i n g i s e x t e n d e d i n t o a s t r o n g o c c i p i t a l s p i n e . The pyg id ium d i f f e r s 

m a r k e d l y f rom t h a t of any d e s c r i b e d s p e c i e s o f Z a c a n t h o i d e s known 

t o me b e c a u s e of i t s wide ( t r . ) p l e u r a l f i e l d s and s i x p a i r s o f w e l l 

d e v e l o p e d b o r d e r s p i n e s , 

O c c u r r e n c e , — R a r e i n c o l l e c t i o n UU-410. 

H o l o t y p e t — P y g i d i u m (149*0 i l l u s t r a t e d on p l a t e 1 6 , f i g u r e s 18 and 

2 2 , 

ZACANTHOIDES PROLIXUS n . s p . 

P I , 1 7 , f i g s . 1 -3 , 4 - 6 , 8 
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aree. of fixi~enae long, straplike ~ distinct anterolaterally directed 

spines present at dista l extremities. Preocular facial sutures strongly 

d.ivergent, straight . Postocular facia l sutures nearly transverse. 

l'ygldium slightly convex; 1.3 times as wide as long. Axis promi

nent t consists of five r ings and a short terminal piece that reaches 

iriller edge of border . Pleural fie Id near ly flat; crossed l)y f our 

paj.rs of pleura l and three pairs of indistinct interpleural furrows. 

Pleural field distinctly Hider than axis . Anterolateral corners of 

pygidium moderately angular . PostGrior border bears six paiT::> of 

Illarginal spines ; lateral pair strong, longer than I?ygidiurt1; remaining 

five pairs short., slende:r, evenly spaced, and become gradually smaller 

toward m:'d1i.ne. 

Discussion,. --The holoty-pe pygidium of thiG species is cha.rac-cer:Lzed 

by f ive a.xial rings. wide (tr.) pleural fields Hith an angular ant.ero

lateral margin, and six pairs of marginal spines. 

An associatedcranidiurn , which is tentatively assigned to the 

species , has a parallel-sided, bluntly r ounded glabella , a relatively 

wide boIuer l and a broadly r ounded anterior margin . The occipital 

ring is extended into a strong occipital spine. The pygidium differs 

markedly from ttl8.t of any described species of Zacanthoides known 

to me 'because of its wide (tr .) pleural fields ano. six ps.irs of liell 

deve loped border spines, 

Occurrence. --Rare in collection UU-410. 

!Iolotype._ --l'yg:i.dium (1494) illus trated on plate 16, figures 18 and 

22. 

ZACANTHOIDES PHOLlXUS n. sp. 

Pl. 17, figs. 1-3, 4-6, 8 



D i a g n o s i s . —'Cranidium s u b r e c t a n g u l a r , s l i g h t l y l o n g e r t h a n w i d e . 

G l a b e l l a m o d e r a t e l y l o n g , p a r a l l e l - s i d e d , t r u n c a t e d a n t e r i o r l y . Fou r 

p a i r s of i n d i s t i n c t g l a b e l l a r f u r r o w s : S I c o n v e x , o b l i q u e b a c k w a r d s ; 

S2 o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e ; S4 o b l i q u e f o r w a r d s . Axia-1 f u r r o w 

s h a l l o w , p r e g l a b e l l a r f u r r o w wide ( s a g . ) f a i n t . O c c i p i t a l f u r r o w 

r e l a t i v e l y d e e p , c o m p o s i t e , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g f l a t , 

a b o u t 0 , 2 5 l e n g t h of g l a b e l l a . , b e a r s s l e n d e r , p o s t e r i o r l y d i r e c t e d , 

median s p i n e . F r o n t a l a r e a a.bout 0 . 2 5 g l a b e l l a r l e n g t h , P r e g l a b e l l a r 

f i e l d same w i d t h o r s l i g h t l y w i d e r t h a n b o r d e r , d o w n s l o p i n g . B o r d e r 

p r o m i n e n t , m o d e r a t e l y t o s t r o n g l y u p t u r n e d , n e a r l y s t r a i g h t , B o r d e r 

d e f i n e d by change i n s l o p e r a t h e r t h a n d i s t i n c t b o r d e r f u r r o w . F i x i 

g e n a e a b o u t 0 , 6 0 g l a b e l l a r w i d t h a t eye l i n e , s l i g h t l y c o n v e x , n e a r l y 

h o r i z o n t a l . P a l p e b r a l l o b e s n a r r o w , w e l l d e f i n e d by p a l p e b r a l f u r r o w , 

a b o u t 0 , 7 0 g l a b e l l a r l e n g t h , a n t e r i o r e n d s a d j a c e n t t o a x i a l f u r r o w 

o p p o s i t e S 3 . 

Pyg id ium s m a l l e r t h a n c r a n i d i u m , m o d e r a t e l y c o n v e x , s l i g h t l y 

w i d e r t h a n l o n g . A x i s p r o m i n e n t , c o n s i s t s of t h r e e d i s t i n c t r i n g s , 

a t e r m i n a l p i e c e , and a s h o r t p o s t a x i a l r i d g e which a b o u t r e a c h e s 

p o s t e r i o r m a r g i n of p y g i d i u m . A x i a l r i n g s b e a r e l o n g a t e ( t r . ) n o d e s , 

A n t e r o l a t e r a l c o r n e r s of pyg id ium s t r o n g l y r o u n d e d . P l e u r a l f i e l d s 

d o w n s l o p i n g , n e a r l y f l a t , n a r r o w a n t e r i o r l y , become p r o g r e s s i v e l y 

w i d e r p o s t e r i o r l y . P l e u r a l f i e l d c r o s s e d by t h r e e p l e u r a l f u r r o w s , 

P o s t e r i o r m a r g i n w i t h f o u r p a i r s of p o s t e r i o r l y d i r e c t e d s p i n e s , 

wh ich g r a d u a l l y d e c r e a s e i n s i z e m e d i a l l y , and r a n g e from m o d e r a t e l y 

t o v e r y l o n g . 

S u r f a c e of c r a n i d i u m and pyg id ium s m o o t h . P o s t e r i o r a r e a of 

f i x i g e n a e s t r a p l i k e , a b o u t same w i d t h a s g l a b e l l a a t o c c i p i t a l f u r r o w , 
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Diil-gno~i.~, --Craniclium sllbrectangular, slightly longer tr.an Hide. 

Glabella moderately long f parallel-sided , tru.ncated a nt eriorly , FOl1.:r 

pairs of indistinct g la. bellar furrows: S 1 c onvex , 0 bUque backwards ; 

S2 oblique backHards; S3 tran3VerSej 84 oblique forwards . Axial furrow 

shallow, preglabellar furrow wide (sag.) faint. Occipital furrow 

relatively deep, composite, deE:~pens laterally. Occipita l ring flat, 

a~)ut 0.25 length of glabella, bears slender, posterior ly directed, 

median spine. Frontal area about 0.25 g labellar length . Pregla.bellar 

field same "I-lidth or slightly wider than bor der, downsloping . Eord8r 

prominent, moderately to s t rong ly upturned,. nearly s traight. Border 

defined by c hange in slope rather than dis tinot border f urroH. B'i xi

genae about 0.60 g labellar width at eye line, slightly c onvex , nea ...... :ly 

horizonta l. Palpebral lobes narrow, well defined. by pa l pebral furroH f 

about 0.70 glabellar lengt h; anterior ends ad j a cent to a xi a l fu:.::row 

opposite 83 . 

Pygidhuil smaller than cranidium, moderately convex , slightly 

wid.er than long. Axis prominent, consists of three d:1. s tinct ringsr 

a terminal piece, and a short postaxial ridge tihich about reaches 

posterior margin of pygidium. Axial rings bear elongate (tr.) nodes. 

Anterolateral corners of pygidium strongly :c·ounded. Pleural fields 

downs loping , nearly flat, narrow anteriorly, become progressively 

wider posteriorly. Pleural field crossed by three pleural furrows. 

Posterior margin with four pairs of posteriorly directed spines, 

which gradually decrease in size medially, and range from mode:l.'at.ely 

to very long. 

Surface of cranidium and pygidium smooth. Posterior area of 

fixigenae . straplike , about same "Width as glabella at occipital furrow, 
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b e a r s a d i s t a l p o s t e r i o r l y d i r e c t e d s p i n e , I r e o c u l a r f a c i a l s u t u r e 

s t r o n g l y d i v e r g e n t , s l i g h t l y c o n v e x , P o s t o c u l a r f a c i a l s u t u r e d i v e r 

g e n t , s i n u o u s , 

D i s c u s s i o n , — T h i s s p e c i e s i s c h a r a c t e r i z e d by a n e a r l y s t r a i g h t 

a n t e r i o r c r a n i d i a 1 m a r g i n , a m o d e r a t e l y l o n g ( s a g , ) c o n c a v e f r o n t a l 

a r e a and an u p t u r n e d b o r d e r . The o c c i p i t a l r i n g b e a r s a s l e n d e r 

o c c i p i t a l s p i n e . The pyg id ium h a s a p r o m i n e n t , t a p e r e d a x i s c o n s i s t i n g 

o f t h r e e d i s t i n c t r i n g s , a t e r m i n a l p i e c e and a p o s t a x i a l r i d g e . The 

p y g i d i a l b o r d e r h a s f o u r p a i r s of s p i n e s t h a t d e c r e a s e i n l e n g t h 

i n w a r d l y . T h e r e seems t o be a c o n s i d e r a b l e d e g r e e of v a r i a t i o n i n 

s p i n e e x p r e s s i o n , 

O c c u r r e n c e , — A b u n d a n t i n c o l l e c t i o n UU-432. Common i n c o l l e c t i o n 

UU-465. R a r e i n c o l l e c t i o n s UU-435 and UU-462. 

H o l o t y p e . — P y g i d i u m (1499) i l l u s t r a t e d on p l a t e 1 7 , f i g u r e s 4 and 

8 . 

Genus ZEUGOSPINA n , g e n . 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e , s l i g h t l y w i d e r t h a n l o n g , 

s l i g h t l y convex t r a n s v e r s e l y and l o n g i t u d i n a l l y . G l a b e l l a p r o m i n e n t , 

s i d e s s l i g h t l y c o n c a v e , expands a n t e r i o r l y , b l u n t l y r o u n d e d t o t r u n 

c a t e d a n t e r i o r l y . Four p a i r s of f a i n t g l a b e l l a r f u r r o w s v i s i b l e . S I 

o b l i q u e b a c k w a r d s ; b i f u r c a t e ; S2 o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e ; 84 

o b l i q u e f o r w a r d s . A x i a l f u r r o w s h a l l o w , s m a l l f o s s u l a e p r e s e n t o p p o 

s i t e S 4 . O c c i p i t a l f u r r o w s i m p l e , s t r a i g h t , d e e p e n s l a t e r a l l y . O c c i 

p i t a l r i n g t r i a n g u l a r , s l o p e s upward p o s t e r i o r l y , a b o u t 0 , 2 0 g l a b e l l a r 

l e n g t h . B o r d e r n a r r o w m e d i a l l y , w i d e n s l a t e r a l l y , u p t u r n e d . B o r d e r 

f u r r o w d i s t i n c t . F i x i g e n a e a b o u t same w i d t h a s g l a b e l l a , a t eye l i n e , 

1.2.5 

bears a d.istal posteriorly d:Lrected spine. l-:>reocular facial suture 

strongly divergent, slightly convex. Postocular facial suture diver·· 

g6nt~ sinuous. 

Dis9~siol1. -~This species is characterized by a nearly st:r:a.ight 

anterior cranidial margin, a moderately long (sag.) concave frontal 

area and an upt.urned border. The occipital ring bears a slender 

occipital spine, The I'ygidiufIl has a prominent, tapered axis consisting 

of tr~ee distinct rings, a terminal piece and a postaxial ridge. Th~ 

pygidial border has four pairs of spines that decrease in length 

imm,rdly. There seems to be a considerable degree of variation in 

spine expression. 

9ccur~. --Abundant in collection UU-432. Common 1n callectio::l 

uu-1.j,65. Rare in collections UU-4J.5 and UU-462. 

Holotype. --Pygidium (1499) illustrated on plate 17, figures II- \:-"\,nd 

8. 

Genus ZEUGOSPINA n. gen. 

Diagnosis . --Cranidium subg.uadrate, slightly Hider thaa lon.g, 

sUghtly convex transversely and longitudinally . Glabella promInent., 

sides slightly concave, expands anteriorly, bluntly rounded to trun

cated anteriorly. Four pairs of faint glabellar furroo1s visible: 81 

oblique oockHards; bifurcate; S2 oblique backwards; 83 transverse; ;::)-/

o blique :fon~ards. Axial furrow shallow, small fossulae present oppo

site 84. Occipital furrow simple, straight, deepens laterally. Occi

pital ring triangular, slopes up1{ard posteriorly, about 0.20 glat-ellar 

length. Border narrow medially, widens laterally, upturned. Border 

fUITOW distinct. B'ixigenae about same width as glabella at eye line, 



s l i g h t l y c o n v e x , s l i g h t l y d o w n s l o p i n g . P a l p e b r a l l o b e s 0 , 5 0 g l a b e l l a r 

l e n g t h , h o r i z o n t a l , s i t u a t e d b e h i n d m i d p o i n t of g l a b e l l a . P a l p e b r a l 

f u r r o w f a i n t . Eye r i d g e s v i s i b l e ; s l i g h t l y c o n v e x f o r w a r d , meet 

a x i a l f u r r o w a t f o s s u l a e , P o s t e r i o r a r e a of f i x i g e n a e w i d e r ( t r , ) 

t h a n g l a b e l l a a t o c c i p i t a l r i n g , J r e o c u l a r f a c i a l s u t u r e s l i g h t l y 

d i v e r g e n t , c o n v e x . P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s , 

Pyg id ium s m a l l , s e m i e i l i p t i c a l , a b o u t t w i c e a s wide a s long* 

A x i s p r o m i n e n t , c o n s i s t s of two r i n g s and a t e r m i n a l p i e c e t h a t d o e s 

n o t r e a c h i n n e r edge o f b o r d e r . P l e u r a l f i e l d s c r o s s e d by two p l e u r a l 

f u r r o w s . A n t e r i o r p l e u r a l f u r r o w s end i n a s l i g h t d e p r e s s i o n . B o r d e r 

d i s t i n c t , e x t e n d e d i n t o r e l a t i v e l y s t r o n g , p o s t e r i o r l y d i r e c t e d s p i n e 

o p p o s i t e a n t e r i o r p l e u r a l f u r r o w . Second b o r d e r s p i n e , o p p o s i t e s e c o n d 

p l e u r a l f u r r o w , i s r e d u c e d o r a b s e n t . Rema inde r of b o r d e r smooth* 

S u r f a c e of c r a n i d i u m and pyg id ium smooth , 

D i s c u s s i o n . — T h e c r a n i d i u m of t h i s genus i s c h a r a c t e r i z e d by an 

a n t e r i o r l y expanded g l a b e l l a w i t h c o n c a v e s i d e s , f o u r p a i r s of f a i n t 

g l a b e l l a r f u r r o w s ; wide f i x i g e n a e , a s h o r t f r o n t a l a r e a and a n u p t u r n e d 

b o r d e r , and r e l a t i v e l y l o n g p a l p e b r a l l o b e s s i t u a t e d b e h i n d t h e g l a b e l l a 

m i d p o i n t . The pyg id ium h a s a p r o m i n e n t a x i s and a p a i r of d i s t i n c t i v e 

c o n i c a l a n t e r o l a t e r a l s p i n e s . I know of no o t h e r genus w i t h t h i s 

c o m b i n a t i o n of c h a r a c t e r s . 

The c r a n i d i u m of Z e u g o s p i n a most c l o s e l y r e s e m b l e s t h a t o f 

A l b e r t e l l a , However, Z e u g o s p i n a h a s much w i d e r f i x i g e n a e and p a l p e b r a l 

l o b e s t h a t a r e s i t u a t e d b e h i n d r a t h e r t h a n o p p o s i t e o r i n f r o n t of t h e 

g l a b e l l a r m i d p o i n t . The p y g i d i a o f t h e two g e n e r a a r e d i s t i n c t l y 

d i f f e r e n t . 

1~~6 

slightly convex, slightly dormslcping. Palpebra.l loco(lS 0.50 gl.abBllar 

length, horizontal , situated behind llLi.dpoint of glabella . Palpe':rr'al 

furre .. ! faint. Eye ridges visible; slightly convex forward, meet 

axial furrovT at. fossulae. Posterior area of fixigenae wider (tr.) 

than glabella at occipital ring. Preocular facial sutu::ce slightly 

divergent, convex. Postocular facial suture divergent, Sin1.lo .ls. 

Pygidium small, semielliptical, about twice as wide as long. 

Axis prominent_ consists of t,w rings and a terminal piece that does 

not reach inner edge of border. Pleural fields crossed by bolO pleural 

furrows. Anterior pleural furrows end ·in a slight depression. Bore.er 

distinct, extended into r elatively strong, posteriorly du-ected spin.e 

opposite anterior pleural furr01'l. Second border spine, opposlte second. 

pleural furrow, is reduced or absent. Remainder of border smooth, 

Surface of cranidium and pygidium smooth. 

Discussion .• --The cranidium of this genus j.s characteriz,ed l)y arl 

anteriorly expanded glabella with concave Sides, four :tairs of fa.int 

glabellar furrows; wide fixigenae, a short frontal area and an upt.urned 

b~rder, and relatively long palpebral lobes situated l-€hil"~d .I ... he glatellar 

mid~Jint. The pygidium has a prominent axis and a pair of distinctive 

conical anterolateral spines. I knorl of no other ge:!"iUS with this 

combination of charactexs . 

The cranidium of Zeugospina most closely resemtJles that of 

AJ.~berte lla. HOv1ever, Zeugospina has much wider fixigenae and palpecral 

lobes that are situated behind rather than opposite or in front of the 

glabellar mj.dpoint. The pygidia of the two genera are d.istinctly 

different. 
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ZEUGOSPINA GUNTIiERI n , g e n . n . s p . 

P I . 1 8 , f i g s . 1-6 

D 3 a g n o s i s , — C r a n i d i u m s u b q u a d r a t e , s l i g h t l y w i d e r t h a n l o n g , 

s l i g h t l y convex t r a n s v e r s e l y and l o n g i t u d i n a l l y . G l a b e l l a p r o m i n e n t , 

s i d e s s l i g h t l y c o n c a v e , expands a n t e r i o r l y , b l u n t l y r o u n d e d t o t r u n c a t e d 

a n t e r i o r l y . Four p a i r s of f a i n t g l a b e l l a r f u r r o w s v i s i b l e : S I o b l i q u e 

b a c k w a r d s | b i f u r c a t e ; 32 o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e ; S4 o b l i q u e 

f o r w a r d s . A x i a l f u r r o w s h a l l o w , s m a l l f o s s u l a e p r e s e n t o p p o s i t e S 4 , 

O c c i p i t a l f u r r o w s i m p l e , s t r a i g h t , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g 

t r i a n g u l a r , s l o p e s upward p o s t e r i o r l y , a b o u t 0 . 2 0 g l a b e l l a r l e n g t h . 

B o r d e r n a r r o w m e d i a l l y , w idens l a t e r a l l y , u p t u r n e d . B o r d e r f u r r o w d i s 

t i n c t , F i x i g e n a e a b o u t same w i d t h a s g l a b e l l a a t eye l i n e , s l i g h t l y 

c o n v e x , s l i g h t l y d o w n s l o p i n g . P a l p e b r a l l o b e s 0 . 5 0 g l a b e l l a r l e n g t h , 

h o r i z o n t a l , s i t u a t e d b e h i n d m i d p o i n t of g l a b e l l a . P a l p e b r a l f u r r o w f a i n t . 

Eye r i d g e s v i s i b l e ; s l i g h t l y convex f o r w a r d , mee t a x i a l f u r r o w a t f o s s u l a e 

P o s t e r i o r a r e a of f i x i g e n a e w i d e r ( t r . ) t h a n g l a b e l l a a t o c c i p i t a l r i n g , 

P r e o c u l a r f a c i a l s u t u r e s l i g h t l y d i v e r g e n t , c o n v e x , P o s t o c u l a r f a c i a l 

s u t u r e d i v e r g e n t , s i n u o u s . 

Pygid ium s m a l l , s e m i e l l i p t i c a l , a b o u t t w i c e a s wide a s l o n g . A x i s 

p r o m i n e n t , c o n s i s t s of two r i n g s and a t e r m i n a l p i e c e t h a t d o e s n o t r e a c h 

i n n e r edge of b o r d e r . P l e u r a l f i e l d s c r o s s e d by two p l e u r a l f u r r o w s . 

A n t e r i o r p l e u r a l f u r r o w s end i n a s l i g h t d e p r e s s i o n . Borde r d i s t i n c t , 

e x t e n d e d i n t o r e l a t i v e l y s t r o n g , p o s t e r i o r l y d i r e c t e d s p i n e o p p o s i t e 

a n t e r i o r p l e u r a l f u r r o w . Second b o r d e r s p i n e , o p p o s i t e s e c o n d p l e u r a l 

f u r r o w , i s r e d u c e d o r a b s e n t , Remainder of b o r d e r s m o o t h . 

S u r f a c e of c r a n i d i u m and pyg id ium s m o o t h . 

ZEUGOSPINA GUNTRERI n. gen. n. sp. 

Pl. 18, figs . 1-6 

m ,agnos i s . -~Cranidh.liTl subquadrate, slightly wider than long , 

slightly convex transvers<3ly and longitu.dinally. Gla bella prominent, 
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sides sl:tghtly concave) expands anteriorly, bluntly rounded to truncated. 

anteriorly . Four pa irs of faint gla bellar furrows vis ible: Sl oblique 

backwards; bifurcate; 82 oblique backHards; 33 transverse; S4 oblique 

for wards. Axial furrow shallow, s mall fossulae present opposite 84. 

Occipital furror" simple, straight, deepens laterally. Occipital ring 

triar..gu~aJ.', slopes upward posteriorly, about 0.20 glabellar length. 

Border narrol'l medially, widens laterally, upturned. Border flU~row d.is

tinct. Fixigenae about same width as glabe11a at eye line, slightly 

convex, sli.ghtly dowEGloping. Palpebral lobes 0 • .50 glabellar length, 

horizontal , situated behind midpoint of glabella. Palpebral furro;.; faint . 

Eye ridges visible ; slight.ly convex fonmrd, meet axial furrow at fossulae, 

Posterior area of fh:igena e ..,.lider (tr.) than glabella at occipital ring. 

Preocular facial ~ut.u.re slightly divergent, convex. Postocular facial 

suture di verge:1t , sinuou..s. 

Fygidiur:: s mall, semielliptical, about brice as wide as long . Axis 

prominent , cons ists of bro rings and a terminal piece that does not reach 

inner edge of border. Pleural fields cr.ossed by two pl~..rral furrovs. 

Antel'loT pleura} f urrows end in a slight depression. Bo:-::-der distinct, 

extended i nto r~la,tively s trong, posteriorly directed spine opposite 

anterior pleural furrm·j. Second bOl.'der spine , opposite second pleural 

furrow, i s re~uced or absent. Remainder of border smooth. 

Sl.Q'face:' of cranidium a.nd pygidium smooth. 
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D i s c u s s i o n , — B e c a u s e t h i s i s t h e o n l y s p e c i e s a t p r e s e n t i n 

Z e u g o s p i n a , t h e g e n e r i c d i s c u s s i o n a l s o s u f f i c e s f o r t h e s p e c i e s . 

Occurrence .—Common i n c o l l e c t i o n UU-403. Ra re i n c o l l e c t i o n s 

UU-404 and UU-405, 

H o l o t y p e . —-Pygidium (15-08) i l l u s t r a t e d on p l a t e 1 8 , f i g u r e 3* 

U n a s s i g n e d C o r y n e x c c h i d s 

Genus and s p e c i e s u n d e t e r m i n e d 1 

P I . 1 8 , f i g s . 7 , 1 0 , 11 

D i a g n o s i s . — C r a n i d i u m m o d e r a t e l y c o n v e x , s u b q u a d r a t e . G l a b e l l a 

l o n g , p r o m i n e n t , expands s l i g h t l y , b l u n t l y r o u n d e d a n t e r i o r l y . A n t e r i o r 

m a r g i n of g l a b e l l a h a s a d i s t i n c t median i n d e n t a t i o n . Four p a i r s of g l a 

b e l i a r f u r r o w s e v i d e n t : S I b i f u r c a t e , o b l i q u e backwards? S2 o b l i q u e 

b a c k w a r d s ; S3 t r a n s v e r s e ; S4 o b l i q u e f o r w a r d s , A x i a l f u r r o w d i s t i n c t . ; 

s h a l l o w f o s s u l a e p r e s e n t . O c c i p i t a l f u r r o w s h a l l o w m e d i a l l y , c o m p o s i t e , 

d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g t r i a n g u l a r , a b o u t 0 , 2 5 g l a b e l l a r 

l e n g t h , e x t e n d e d i n t o a l o n g , s l e n d e r o c c i p i t a l s p i n e , F r o n t a l a r e a 

s h o r t , B o r d e r s l i g h t l y u p t u r n e d , d e f i n e d by means of a c h a n g e i n s l o p e 

r a t h e r t h a n a d i s t i n c t b o r d e r f u r r o w , F i x i g e n a e s l i g h t l y g r e a t e r t h a n 

0 , 5 0 g l a b e l l a r w i d t h , s l i g h t l y c o n v e x , u p s l o p l n g . P a l p e b r a l l o b e s p romi 

n e n t , u p t u r n e d g r e a t e r t h a n 0 , 5 0 g l a b e l l a r l e n g t h , m i d p o i n t s i t u a t e d 

w e l l b e h i n d g l a b e l l a r m i d p o i n t . Eye r i d g e s s h o r t , s t r o n g , meet a x i a l 

f u r r o w a t f o s s u l a e o p p o s i t e S 4 , P o s t e r i o r a r e a o f f i x i g e n a e s t r a p l i k e , 

a b o u t same w i d t h a s g l a b e l l a a t o c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l 

s u t u r e d i v e r g e n t , s t r a i g h t . P o s t o c u i a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s 

S u r f a c e of c r a n i d i u m h a s c r i n k l y a p p e a r a n c e and I s c o v e r e d w i t h 

Discussion. --Because this ~s the only species a.t presF.Hlt in 

~eu&ospina, the generic discussion also suffices fOT the s pecies. 

Occur.Tence.--Common in collecticn UU-403. Rare in collections 

ulJ-4CY} and UU-405. 

Ho~~. --Pygidium (1508) illustrated on plate 18, figure 3. 

Unassigned Corynexccbids 

Genus and species undetermined. 1 

Pl. 18, figs. 7, 10, 11 
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piagnosis. --Cranidium moderately convex, suixluao..rat,e. Glabella 

long, prominent, expands slightly, bluntly round.ed. anteriorly. Anteri or 

margin of glabella has a distinct med.ian indent ation. Four l)..3.irs of gla

bellar furroHs evident: S1 bifurcate, oblique backwards ; S2 oblique 

backwards; 83 transverse; 84 oblique forwards, Ax1e,l fU:tTot, distinc t ~ 

sOOllo1-1 fossulae present. Occipi tal furroH shallor,.r medially 1 cor;111osi'L~ f 

dee:p9ns laterally, Occipital ring triangular, about 0.25 glalx~l18.r 

length, extended into a longs slender ocd.pital spine, Fronta.l area 

short. Border slightly upturned, defined by means of a c h;:mge in slope 

rather than a distinct border furrm..;. Fixigenae slightly greater than 

0.50 glabellar lddth, slightly convex, ups loping . Pa.lpe1:.o::-al 10005 prorni~ 

nent, upturned great<;r than 0.50 glabellar l E.ngth, midpoInt situated. 

well behind glabellar midpoint. Eye ridges sho::t, strong, meet axiE.,l 

furrow at fossulae opposite S4. Posterior area of fixiger~e straplike, 

about same width as glabella at occipital furrow. Preocular facIal 

suture divergent, straight. Postocular facial suture divergent, sinuous. 

Surface of cranidiwll has crinkly appearance and. is covered ~d th 
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p r o m i n e n t p u n c t a e . E x f o l i a t e d a r e a s a r e f i n e l y g r a n u l e s e . 

D i s c u s s i o n , — T h i s s p e c i e s I s q u i t e d i s t i n c t i v e i n h a v i n g a 

c r i n k l y p u n c t a t e o r n a m e n t a t i o n and h a v i n g a d i s t i n c t median i n d e n t a t i o n 

i n t h e f r o n t of t h e g l a b e l l a , . Only one i n d i v i d u a l i s known and I t i s 

n o t j u d g e d s u f f i c i e n t t o name a new s p e c i e s , As d i s c u s s e d u n d e r t h e 

genus P t a r m i g a n o i d e s « c r a n i d i a of P t a r m i g a n i a , P t a r m i g a n o i d e s , 

P a r a l b e r t e l l a , and c e r t a i n o t h e r l o n g eyed c o r y n e x o c h i d s e r e I n d i s 

t i n g u i s h a b l e w i t h o u t t h e a s s o c i a t e d p y g i d i a . T h e r e f o r e a g e n e r i c 

a s s i g n m e n t I s n o t a t t e m p t e d , 

O c c u r r e n c e . — O n e c r a n i d i u m i n c o l l e c t i o n UU-408, 

Genus and s p e c i e s u n d e t e r m i n e d 2 

P I . 1 ? , f i g s . 1 4 , 15 

D i a g n o s i s , — P y g i d i u m l a r g e , a b o u t t w i c e a s wide a s l o n g . A x i s 

w e l l d e f i n e d , w i t h t h r e e o r f o u r r i n g s , and a t e r m i n a l p i e c e . P l e u r a l 

f i e l d c r o s s e d by t h r e e w e l l d e v e l o p e d p l e u r a l f u r r o w s and two i n t e r 

p l e u r a l f u r r o w s . A n t e r o l a t e r a l c o r n e r o f p y g i d i u m b r o a d l y r o u n d e d , 

e x t e n d e d I n t o b r o a d , f l a t s t u b b y s p i n e . 

S u r f a c e smoo th . 

D i s c u s s i o n . - - T h i s c o r y n e x o c h i d i s r e p r e s e n t e d by o n l y one p o o r l y 

p r e s e r v e d i n c o m p l e t e p y g i d i u m , I know of no e s t a b l i s h e d genus t o wh ich 
% 

t h i s pyg id ium c o u l d be a s s i g n e d , and i t i s j u d g e d i n a d e q u a t e t o s e r v e 

a s a h o l o t y p e f o r a new g e n u s . 

O c c u r r e n c e . — O n e i n c o m p l e t e p y g i d i u m i n c o l l e c t i o n UU-404, 

Orde r PTYCHOPARIIDA S w i n n e r t o n , 1915 

Genus ACHLYS0B3I3 F r i t z , I 9 6 8 

A c h l y s o p s i s FRITZ, 1968 , p , 219* 

1,29 

crinkly pur lctat8 Orn:3,lilent.at.ion arlCl havillg a distinct :,Had:i.an i.nd.["Uta,tlon 

1n the front. of the gla,84)lla. Only one indi vl.duaJ. 1.::': kno~,:n ,md :l.t 1}3 

not judged fmfficient to name 2- n2H species, 

tlngui::,ha1')le .dtho1.lt tho assoclated pygidia, 

assignment is not attempted. 

Genus and species tul:'et0X',rj,n0d ~: 

Pl. 17. figG. 14, 15 

woll defined, Kith th::r:ee or four r:ix.cs f and a terr'l:i.nalpii.;'ce. 

field crossed by trxee Hell developed pleural f1..r; .. 'roHs 2):,1 b'IG :: .. ntf'l.'''~ 

pleural fUl'l'OHS. Anterolateral corner of pygic1h1.::l b:ro3..fny TCrc1.nr.leJ., 

extended into broa,d, flg,t. stubby spine, 

Surface smooth, 

Discus,!::~0E.' ··-This corJ!l1exochid is representnd by onJ.y one 1)Oo:c1S 

preserved incomplete J?ygidi11m. I know of no established. g;3:-ms to Hhich , 
this pygidiuIil coul(l be assigned, and it is judged inadequ3.ta t(~ St"Jl:'ve 

as a holotype for a ne'h' genus. 

Occ~~.Dce. --ODe incomplete pygidilE:l in collee tJ.on Ull·-!+OLJ.. 

Order ITYCHOPA,i.IIDA SHinnorton, 1 ')1.5 

Genu.s ACI-ILYS0P3T2 Fritz, 1968 
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Type s p e c i e s . — A e h l y s o p s i s l i o k a t a FRITZ t 1968 , p . 2 1 9 , ? 1 . 

f i g s . 1 7 - 2 2 . 

D i s c u s s i o n . — F r i t z ( 1 9 6 8 , p . 218 ) h a s a d e q u a t e l y d e s c r i b e d and 

d i s c u s s e d t h i s g e n u s . P y g i d i a t h a t F r i t z a s s i g n e d t o t h i s g e n u s 

p r o b a b l y b e l o n g t o O r y c t o c a r a . 

ACHLYSOPSIS PUNCTATUM n . s p , 

P I . 1 8 , f i g s . 8 , 9 , 12* 13 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e , s l i g h t l y w i d e r t h a n l o n g , 

s l i g h t l y t o m o d e r a t e l y c o n v e x . G l a b e l l a lev.', t a p e r e d , b r o a d l y r o u n d e d 

a n t e r i o r l y . G l a b e l l a r f u r r o w s f a i n t t o i n d i s t i n c t , up t o f o u r p a i r s 

v i s i b l e on l a r g e , w e l l p r e s e r v e d a n d / o r e x f o l i a t e d c r a n i d i a , S i 

o b l i q u e b a c k w a r d s , S2 t r a n s v e r s e , S3 and S4 o b l i q u e f o r w a r d s . O c c i 

p i t a l f u r r o w v e r y s h a l l o w , d e e p e n s s l i g h t l y l a t e r a l l y . O c c i p i t a l r i n g 

t r i a n g u l a r , a b o u t 0 , 2 5 g l a b e l l a r l e n g t h , b e a r s f a i n t median n o d e . 

A x i a l f u r r o w f a i n t , F r o n t a l a r e a g e n t l y d o w n s l o p i n g , s l i g h t l y c o n c a v e , 

P r e g l a b e l l a r f i e l d a b o u t same w i d t h a s b o r d e r . B o r d e r s l i g h t l y down-

s l o p i n g , n a r r o w s L a t e r a l l y , p o o r l y d e f i n e d by a s l i g h t c h a n g e i n s l o p e 

r a t h e r t h a n a d i s t i n c t b o r d e r f u r r o w , even l e s s w e l l d e f i n e d m e d i a l l y 

b e c a u s e of a s l i g h t median s w e l l i n g . F i x i g e n a e n a r r o w e r t h a n g l a b e l l a 

a t eye l i n e j s l i g h t l y convex d o w n s l o p i n g . P a l p e b r a l l o b e s h o r i z o n t a l 

t o s l i g h t l y d o w n s l o p i n g , a b o u t 0 . 4 5 g l a b e l l a r l e n g t h , s i t u a t e d b e h i n d 

g l a b e l l a r m i d p o i n t . Eye r i d g e s f a i n t . P o s t e r i o r a r e a of f i x i g e n a e 

n a r r o w e r t h a n g l a b e l l a a t o c c i p i t a l f u r r o w . P r e o c u l a r f a c i a l s u t u r e 

d i v e r g e n t , s t r a i g h t . P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . 

S u r f a c e o f c r a n i d i u m c o v e r e d w i t h f i n e p u n c t a e . 

D i s c u s s i o n , — T h i s s p e c i e s most c l o s e l y r e s e m b l e s A, l i o k a t a F r i t z 

b u t d i f f e r s from t h a t s p e c i e s i n h a v i n g a p u n c t a t e r a t h e r t h a n g r a n u l a r 
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!~ s;pecie~.--Achlysopsis liokata FRITZ, 1968 , p. 219, Plo LI-2, 

figs. 17-22. 

Discussion.--F'ritz (1968 . p. 218) has adequately described and 

discussed this genus. Pygidia that Fritz assigned to this genus 

pro ba. bly 'be long to .9Il.ctocar8::... 

ACHLYSOFSIS PUNCTATUl1 n. sp, 

Pl. 18, figs. 8 , 9, 12r 13 

Diagnosi.s. - ··Cranidium subquaclrate, slightly idder than long, 

slightly to moderately convex. Glabella low, tapered, broadly rounded 

anteriorly. Glabellar furrows faint to indistinct, up to fcur l~iTS 

visible on large, well pr eserved and/or exfoliated cranidia. 81 

oblique backwards , 82 transvers e, S3 and 84 oblique forwards . Occ1.-

pital furrov; very shallow , deepens slightly l aterally. Oc.cipi tal ring 

t,riangular, about 0.25 glabellar length, bears faint med.ian node. 

Axial furrow faint. Frontal area gently dOHnsloping, slightly concave. 

Preglabellax field. about same width as border. Border slightly QO'tTn-

sloping, narrOHS laterally , poorly defined by a slight change in slope 

rather tha,n a distinct l'Order furrow, even less well defined medially , 
because of a slight median swelling. Fixigenae narrower than glabellr:l 

at eye line; slightly convex downsloping. Palpebral lo·oes horizontal 

to slightly downsloping, about 0.45 glabellar length, situated behind 

glabellar midpoint. Eye ridges faint . Posterior area of fixigenae 

narrower than glabella at occipital furrow. Preocular facial suture 

divergent, straight. Postocular facial suture divergent , sinuous, 

Surface of cran:i.dium coverec1 with fine punctae. 

DiscussIon. --This SPecies most closely resembles 1.. liokata Fritz 

but differs from that species in having a punctate rather than granular 



s u r f a c e . 

Occurrence .—Common i n c o l l e c t i o n s UU-427 and UU-428, 

H o l o t y p e , — C r a n i d i u m ( l ^ l l ) i l l u s t r a t e d on p l a t e 1 8 , f i g u r e 8 . 

Genus ALOKISTOCARE L o r e n z , 1906 

A l o k i s t o c a r e LORENZ, I9O6, p , 6 2 ; ROBISON, 1 9 7 1 , p . 802 (synonomy t o 

d a t e ) . 

Amecepha lus WALCOTT, 1924 , p . 5 3 . 

S t r o t o c e p h a l u s RESSER, 1935 , P . 4 5 . 

Type s p e c i e s , — • C o n o c e p h a l l t e s s u b c o r o n a t u s HALL and WHITFIELD, 

1 8 7 7 . 

D i s c u s s i o n . — T h e d i a g n o s i s of R o b i s o n ( I 9 7 I , p . 802 ) i s a d e q u a t e 

and i s f o l l o w e d h e r e , 

A l o k i s t o c a r e i s a d i v e r s e genus and h a s a r e p o r t e d r a n g e from l a t 

E a r l y Cambrian t o l a t e Middle Cambr ian . Many t a x a n o m i c p r o b l e m s a r e 

e n c o u n t e r e d w i t h a genus of a b o u t $0 d e s c r i b e d s p e c i e s , b u t a d e t a i l e d 

e v a l u a t i o n i s beyond t h e s c o p e of t h i s p a p a e r . 

Some a u t h o r s r e c o g n i z e t h e genus Amecephalus a s v a l i d ( R a s e t t i , 

1951$ S toyanow, 1952? Lochman, 1952 ; K o b a y a s h i , 1962? P o u l s e n , 1958 , 

1964 ; and F r i t z I 9 6 8 , 1971) w h i l e o t h e r s ( R e s s e r , 1 9 3 5 ; P a l m e r , 1954 ; 

H o w e l l , 1969 ; and R o b i s o n , 1971) a l l c o n s i d e r M e c ^ p h a l u s t o be j u n i o r 

synonym of A l o k i s t o c a r e , I t e n t a t i v e l y a g r e e t h a t Amecephalus s h o u l d 

be s u p p r e s s e d , b u t t h e p r o b l e m d e s e r v e s a t h o r o u g h s t u d y , 

ALOKISTOCARE IDAHOENSE R e s s e r 

P I . 1 8 , f i g s , 1 8 - 2 1 

A l o k i s t o c a r e i d a h o e n s e RESSER, 1939a , p . 1 6 , P I , 4 , f i g s . 8 , 9 . 

A l o k i s t o c a r e s p e n c e n s e RESSER, 1939a , p , 16 , P I , 4 , f i g s . 10 , 1 1 . 

surface. 

Occuxrence . --Common in co11ecUons UU..J~Z7 a!1d UU .... lj.28. 

Holotype. --C:ranidium (1511) illust rated on plate 18 , fi gJre 8 , 

Genus ALOKI S'l'OCARE Lorenz f 1906 

Alokistocare LORENZ, 1906, p. 62; ROBI SON, 1971 , p. 80? (s ynonomy to 

date) , 

Amecephalus WALC OTT, 1924, p. 53. 

StrotoceBhalus RESSER , 1935, p. 45 . 

Type sI?ecies.--Conocephalites subcoror.atus HALL and ~iHITFIELD, 

1877. 

Discussion. - .... '1·he diagnosts of Robj.son (1 971 , p. 802) is a.dequa,te 

and is followed here . 

Alokistocare i s a diverse genus and has a repo:rted :r.ange from late 

Early Cambrian to late Niddle Cambrian . Hany t axai10mic p-coblems c..re 

encountered vTith a genus of a.bout 50 described. s~c ies , ~J.t a d.eta. iled. 

evaluation is beyond the scope of this ~paer. 

Some authors recognize the genus Amece1)ha1!:!.~ .. as va.lj.d (Rasetti, 

1951; Stoyanow, 1952; I..ochman, 1952; Kobayashi, :1.962; Poulsen, 1958 , 

1964; and Fritz 1968 , 1971) "Thile others (Hes~er, 193.5; Palmer , 1·9.54 ; 

Howell, 1969; and Robison, 1971) all con~j,der AmecephaluG to be junior 

synonym of Alokistocare. I tentatively agree that Amecephalus should 

be suppressed , but the problem deserves a th~rough s tudy. 

ALOKISTOCARE IDAHOENSE Resser 

Pl. 18 , figs . 18 .... 21 

Alokistocare idahoense RESSER , 1939a, p. t6 , PI. 4, fi gs. 8, 9. 

Aloklstoca~, spencense RESSER, 1939a, p , 16, Plo Lt , figs. 10. 11. 
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A l o k i s t o c a r e p u n c t a t u m RESSER, 1939a , p . 1 ? , P I . 4 , f i g s . 2 0 , 2 1 . 

Amecepha lus i d a h o e n s e ( R e s s e r ) FRITZ, 1968 , p . 2 2 9 . 

Amecepha lus s p e n c e n s e ( R e s s e r ) FRITZ, 1 9 ^ 8 , p . 2 2 9 . 

D ^ a ^ i o s i s . — C e p h a l o n s e m i c i r c u l a r , p o s t e r i o r m a r g i n s t r a i g h t , 

C r a n i d i u m s u b q u a d r a t e , g e n t l y r o u n d e d a n t e r i o r l y . G l a b e l l a f a i r l y 

p r o m i n e n t , t a p e r e d , b l u n t l y r o u n d e d a n t e r i o r l y . Four p a i r s o f f a i n t 

g l a b e l l a r f u r r o w s v i s i b l e on w e l l p r e s e r v e d i n d i v i d u a l s ; S i b i f u r c a t e , 

o b l i q u e b a c k w a r d s ; S2 o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e , f a i n t ; S4 i n 

d i s t i n c t , p i t l i k e . A x i a l and p r e g l a b e l l a r f u r r o w s d i s t i n c t . O c c i p i 

t a l f u r r o w s h a l l o w , c o m p o s i t e , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g f l a t , 

a b o u t 0 . 1 5 l e n g t h of g l a b e l l a , b e a r s s m a l l median n o d e 5 F r o n t a l a r e a 

l o n g , b r o a d , e q u a l t o o r s l i g h t l y s h o r t e r ( s a g , ) t h a n g l a b e l l a r l e n g t h . 

B o r d e r t u r n e d upward m e d i a l l y , s l o p e s down l a t e r a l l y , Low, p o o r l y 

d e f i n e d median s w e l l i n g e x t e n d s from br im o n t o b o r d e r . F i x i g e n a e s l i g h t 

l y n a r r o w e r t h a n g l a b e l l a a t eye l i n e , s l i g h t l y c o n v e x , m o d e r a t e l y 

u p s l o p i n g „ P a l p e b r a l l o b e s a b o u t 0 . 5 0 l e n g t h of g l a b e l l a , o p p o s i t e 

m i d d l e t h i r d of g l a b e l l a . Eye r i d g e s p r o m i n e n t , s l i g h t l y a r c u a t e , 

P o s t e r i o r a r e a of f i x i g e n a e w i d e r t h a n g l a b e l l a a t o c c i p i t a l f u r r o w . 

P r e o c u l a r f a c i a l s u t u r e d i v e r g e n t , c o n v e x . P o s t o c u l a r f a c i a l s u t u r e 

d i v e r g e n t , s i n u o u s . L i b r i g e n a e w i t h e v e n l y c u r v e d l a t e r a l m a r g i n . 

B o r d e r s l i g h t l y c o n c a v e , n a r r o w e r t h a n p l e u r a l l o b e s , w e l l d e f i n e d by 

d o r s a l f u r r o w . P l e u r a e of e a c h segmen t w i t h d i s t i n c t p l e u r a l f u r r o w s 

and s h o r t f a l c a t e t i p s . 

Pygid ium s m a l l , t w i c e a s wide a s l o n g . A x i a l l o b e p r o m i n e n t , 

n e a r l y e x t e n d s t o p o s t e r i o r m a r g i n . Ax i s c o n s i s t s o f one segmen t and 

a t e r m i n a l p i e c e . P l e u r a l f i e l d s c o n v e x , f u r r o w s i n d i s t i n c t . Borde r 

i n d i s t i n c t . 

Alokistocar~ ,P.UI1ct.atum RESSER , 1939a, p. 17, Plo 4 , figs. 20 , 21. 

Ai:1ec8 Eha Ius idahoense (Resser) FRITZ , 1968, p. 229. -------
t;.rnef?8:£halus ~Dencense (Resser) FRITZ, 1968, p. 229. 

Di~gnosis.--Cephalon semicircular, posterior margin straight. 

Cranidium subquadrate, gently rounded anteriorly. Glabella fajxly 

prominent, tapered, bluntly rounded anteriorly. Four pairs of fa.int 

glabellar furroHs visible on well preserved individuals: S1 bifurcat.e, 

oblique backwards; S2 oblique bacb'lardsj S3 transverse, faint; S4 in '~ 

distinct, pitlike. Axial and pregla"bellar furroHs distinct. Occip~·· 

tal furroH shallow, composite, deepens laterally. Occipital ring fJat~ 

about 0.l5 length of glabella, bea.rs small median node, Frontal area 

long, broad, equal to or slightly shorter (sag ,) than glabellar length. 

Border turned upward med.ially, slopes dOrm laterally. Low, IJoorly 

defined med.ian sHelling extends from brim onto border. Fix.:.genae i31:i.ght·-

ly narrower than glabella at eye line, slightly convex, modera.tely 

upsloping. Palpebral lobes about 0.50 length of glabella, opposite 

middle third of glabella. Eye ridges prominent, slightly arcuate, 

Posterior area of fixigenae wider than glabella at occipital f1.AlTOIT. 

Preocular facial suture divergent, convex . Postocular facial suture 

divergent, sinuous . Librigenae with evenly curved lateral margin. 

Border slightly concave, narrower than pleural lobes, trell defined. by 

dorsal furrow. Pleurae of each segment with distinct pleural furroHs 

and short falcate tips. 

Pygidium s r.1all, brice as wide as long. Axial lobe prominent, 

nearly extends to posterior margin. Axis consists of one segment and. 

a terminal piece. Pleu.ral fields convex, furrows indistinct. Border 

ind.istinct. 
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S u r f a c e of t e s t c o v e r e d w i t h p r o m i n e n t p u n c t a e . F r o n t a l a r e a 

of c r a n i d i u m a l s o c o v e r e d w i t h v a r i a b l y d e v e l o p e d a n a s t o m o s i n g l i n e s . 

O c c i p i t a l r i n g may have f a i n t g r a n u l e s . E x f o l i a t e d i n d i v i d u a l s a l s o 

s t r o j i g l y punc t a t e , 

D i s c u s s i o n , — I n t h e a b o v e synonomy a r e l i s t e d t h r e e of R e s s e r ' s 

s p e c i e s t h a t a p p a r e n t l y were b a s e d on s l i g h t d i f f e r e n c e s i n p r e s e r 

v a t i o n , s i z e , v a r i a t i o n i n t h e l e n g t h of t h e f r o n t a l a r e a , and w i d t h o f 

t h e c r a n i d i u m . I n d i v i d u a l s i n my c o l l e c t i o n s show t h a t t h e s l i g h t 

d i f f e r e n c e s n o t e d by R e s s e r a r e w i t h i n t h e l i m i t s of i n t r a s p e c i f i c 

v a r i a t i o n , R e s s e r ( 1 9 3 9 a , p . 16) s t a t e s t h a t t h e o u t e r s u r f a c e of A, 

i d a h o e n s e i s f i n e l y g r a n u l a r b u t e x a m i n a t i o n of R e s s e r ' s c o l l e c t i o n s 

shows t h a t o n l y t h e o c c i p i t a l r i n g and p o s s i b l y t h e g l a b e l l a b e a r 

i n d i s t i n c t g r a n u l e s w h e r e a s a l l p o r t i o n s of t h e o u t e r s u r f a c e a r e 

s t r o n g l y p u n c t a t e . T h i s s p e c i e s i s c h a r a c t e r i z e d by h a v i n g s t r o n g l y 

p u n c t a t e o r n a m e n t a t i o n and h a v i n g 23 o r 24 s e g m e n t s . 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n s UU-432 a n d UU-434; common i n 

c o l l e c t i o n s UU-435 a n ( i UU-465; r a r e i n c o l l e c t i o n s UU-430, UU-433, UU— 

4 3 7 , UU-444, and UU-464. 

ALOKISTOCARE LATICAUDUM R e s s e r 

P I . 1 9 , f i g s . 1-5 

A l o k i s t o c a r e l a t i c a u d u m RESSER, 1939b, p . 17 , P I . 4 , f i g s . 1 5 - 1 9 . 

A l o k i s t o c a r e e u c h a r e RESSER. 1939a , p . 5 1 , P I , 2 , f i g s , 1 1 , 1 2 . 

P o u l s e n i a g r a n u o s a RESSER, 1939b, p . 5 9 , P L 1 3 , f i g s . 2 0 , 21 ( n o t f i g s . 

1 9 , 2 2 - 3 0 ) . 

Amecephalus l a t i c a u d u m ( R e s s e r ) FRITZ, I 9 6 8 , p . 2 2 7 , P I . 4 0 , f i g s . 1 7 -

2 0 , 

13.3 

Svxface of test covered Hlth prominent punctae. Frontal area 

of cranidi um also covereci Hi th variably developed anas tomosing lines. 

Occipital ring may have faint granules. EY.foliated ino.ivid.uals also 

strongJ.y punctat e. 

~~.§.:;io£!..--In the above s ynonomy are listed. tr..ree of Resser's 

species that 8.Tipar:ently were based. on slight differences i n preser-

vatlon, s ize , variation in the length of the frontal area , and width of 

the cranidiulil. Individuals in my collections shm" that the slight 

dJ.fferences not.zd by Resser are Hi thin the Urai ts of i ntraspecific 

v8.riatlon. Resser (1939a, p. 16) states that the outer surface of A. 

id.ahoense i s finely granular but examination of Ressel~" s c011ectio:1s 

ShOHS that only the occipital ring and possibly the glabella. bear 

indistinct granules whereas all portions of the outer surface are 

strongly punct ate. 'fhis species is characterized. by having strongly 

punctate ornamentation and having 23 or 24 segments. 

Occurrence . --Abundant in collections UU-432 and. UU..l}3Lj. ; common in 

collections UU-435 and UU-465; rare in collections UU-43 0 , UU..l}3J, UU-

437, UU-L:J+4 9 and uu-464. 

ALOKISTOCARE LATIGAUDUH Resser 

Pl. 19, figs. 1-5 

Alokisto~~ laticaudum RESSER, 1939b, p. 17, Pl. 4, fi gs. 15-19. 

Alokistccare euchare RESSER , 1939a, p. 51, Pl. 2, figs. 11, 12. 

Poulsenia ganuosa BESSER , 1939b, p. 59, Pl. 13, figs. 20, 21 (not figs. 

19. 22-30). , 

Amecephalus latlcaudum (Resser) FRITZ, 1968 , p. 227, PI. 40, figs. 17-

20. 
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D i a g n o s i s . — T h e d i a g n o s i s of F r i t z ( I 9 6 8 , p . 2 2 ? ) i s g e n e r a l l y 

a d e q u a t e and n e e d be m o d i f i e d o n l y s l i g h t l y t o i n c l u d e i n d i v i d u a l s w i t h 

s c a t t e r e d l a r g e g r a n u l e s i n a d d i t i o n t o s m a l l g r a n u l e s . 

D i s c u s s i o n . — 1 a g r e e w i t h F r i t z ( 1 9 6 3 , p . 2 2 7 ) i n p l a c i n g A l o k i s 

t o c a r e e u c h a r e R e s s e r i n synonomy w i t h A l o k i s t o c a r e l a t i c a u d u m E e s s e r , 

b u t F r i t z was i n e r r o r i n s t a t i n g t h a t b o t h s p e c i e s were from t h e same 

l o c a l i t y , A, e u c h a r e comes from l o c a l i t y 5ks (Two K i l e Canyon, I d a h o ) 

w h i l e A, l a t i c a u d u m comes from l o c a l i t y 5 5 ° ( f i v e m i l e s s o u t h w e s t of 

L i b e r t y , 15 m i l e s w e s t of M o n t p e l i e r , Bear R i v e r Range , I d a h o ) and 

l o c a l i t y 5 5 e ( e a s t of Lakeview Ranch , f o u r and o n e - h a l f m i l e s e a s t of 

Hyrum, Bea r R i v e r Range , U t a h ) , 

The h o l o t y p e c r a n i d i u m of A, e u c h a r e i s worn and d o e s n o t show 

s u r f a c e o r n a m e n t a t i o n . But a d d i t i o n a l m a t e r i a l c o l l e c t e d from t h e 

t y p e l o c a l i t y shows t h a t A, e u c h a r e h a s s m a l l g r a n u l e s and s c a t t e r e d 

l a r g e g r a n u l e s . Spec imens of A, l a t i c a u d u m from Antimony Canyon show 

s i m i l a r o r n a m e n t a t i o n a l t h o u g h t h e l a r g e g r a n u l e s a r e l e s s n u m e r o u s . 

O c c u r r e n c e . —-Common i n UU-410, Ra re i n c o l l e c t i o n s UU-429 and 

UU-433. 

ALOKISTOCARE MCCOLLUMI n . s p . 

P I . 1 8 , f i g s . 14 -17 

D i a g n o s i s , — C r a n i d i u m s u b q u a d r a t e , m o d e r a t e l y r o u n d e d a n t e r i o r l y , 

s l i g h t l y c o n v e x . G l a b e l l a f a i r l y p r o m i n e n t , t a p e r e d , b l u n t l y r o u n d e d 

a n t e r i o r l y , s l o p e s down t o low a n t e r i o r e n d . T h r e e p a i r s of g l a b e l l a r 

f u r r o w s f a i n t l y v i s i b l e on most i n d i v i d u a l s ; S i and S2 o b l i q u e b a c k 

w a r d s ; S3 t r a n s v e r s e , A x i a l f u r r o w d i s t i n c t , becomes f a i n t a n t e r i o r l y ; 

p r e g l a b e l l a r f u r r o w s h a l l o w . O c c i p i t a l f u r r o w s h a l l o w , d e e p e n s s l i g h t l y 

Diagno~is. -~The diagnosis of Fritz (1968, p. 227) l.S generally 

adequate and need be modified only slight ly to include individ.uals Ki t h 

scattered large granules in addition to slTlall g.-ranules, 

Discussion.--I a gree with l<'ritz (1968 , :p. 227) in placing b.-}ok:l:.§_-

tocare eucha~ Resser in synonomy 111 th A lok.tl:?_i::.9.~?}:e. latic~u(l~!r: Hesser, 

but Fritz Has in error i n stating that both species Here from the same 

locality. A. euchare corr.es from locality .5L~s (Two I,Ule Canyon, Id.aho) 

while A. laticaudum COInes from locality 55e (f:i.ve mil:;3s southHest of 

Liberty, 15 mi les wes t of J1ontpelier, BeaT River Hange, Id.aho) an(l 

loeali ty 55e (east of lakeview Ranch, four and one ·~1.1alf miles east of 

Hyrum, Bear River Range, Uta.h). 

'rhe holotype cranidilli'll of t:.,. ~£bare is worn and does not ShOH 

surface ornament ation. But additiona l Ji4.:.ter:i.al collected. from tbe 

type locality shows that !:.. ~2hare ha s small granules a.nd s'.;a t tered 

large g;ranules. SpeCimens of~. laticaud~ from Antimony Canyon show 

similar ornamentation although the large granules aT':? less mi~l1e:rous . 

Occurrence. --Common in UU-410. Ra r e 1.n collections UU··h29 and 

UU-433. 

ALOKISTOCARJ.I: jllCCCI,LUHI n. sp. 

Pl. 18 , figs. 14-17 

Pl.c.t£YJ.osis. --Cranidium subquadxate ~ moderately rotmde'i ante:dorly , 

slightly convex, Glabella. fairly prominent, ta.pered, blUlltly r ounded 

anteriorly, slopes dOlm to low anterior end. Three pairs of glacellar 

furroHs faintly visible on most incli.vidua.ls~ 81 and S2 oblique tack

wards; S3 transverse. Axial furrov7 distinct, becomes faint anteriorly; 

preglabellar furrow shallow. Occipital furrow sb:-1.1lo.1, deepens slightJ.y 
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L a t e r a l l y , O c c i p i t a l r i n g f l a t , a b o u t 0 , 2 5 g l a b e l l a r l e n g t h , b e a r s 

s m a l l median n o d e . F r o n t a l a r e a a b o u t 0 , 6 0 g l a b e l l a r l e n g t h , b r o a d , 

P r e g l a b e l l a r f i e l d s l i g h t l y n a r r o w e r t h a n b o r d e r , d o w n s l o p i n g ; f a i n t 

median s w e l l i n g e x t e n d s from p r e g l a b e l l a r f i e l d o n t o b o r d e r . B o r d e r 

w e l l d e f i n e d , p r o m i n e n t , u p t u r n e d , n a r r o w s s l i g h t l y l a t e r a l l y . B o r d e r 

f u r r o w d i s t i n c t , s h a l l o w m e d i a l l y . F i x i g e n a e a b o u t Q.6C g l a b e l l a r 

w i d t h a t eye l i n e , s l i g h t l y c o n v e x , n e a r l y h o r i z o n t a l . P a l p e b r a l 

l o b e s p r o m i n e n t , r a n g e from 0 , 5 0 t o 0 , 6 5 g l a b e l l a r l e n g t h , h o r i z o n t a l 

o r s l i g h t l y u p t u r n e d . Eye r i d g e s v i s i b l e , f a i n t , meet a x i a l f u r r o w 

j u s t b e h i n d a n t e r i o r end o f g l a b e l l a . P o s t e r i o r a r e a of f i x i g e n a e 

n a r r o w e r ( t r , ) t h a n g l a b e l l a a t o c c i p i t a l f u r r o w . P r e o c u l a r f a c i a l 

s u t u r e d i v e r g e n t , s t r a i g h t . P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , 

s i n u o u s . S u r f a c e c o v e r e d w i t h f i n e p u n c t a e ; some i n d i v i d u a l s a l s o 

have f a i n t g r a n u l e s on t h e g l a b e l l a , and o c c i p i t a l r i n g . 

D i s c u s s i o n . — A . m c c o l l u m i i s c h a r a c t e r i z e d by i t s s m a l l s i z e , 

w e l l d e f i n e d b o r d e r , w e l l d e v e l o p e d b o r d e r f u r r o w , and p u n c t a t e o r n a 

m e n t a t i o n . T h i s s p e c i e s most c l o s e l y r e s e m b l e s A, n a n n o s . t h e d i f f e r 

e n c e s b e i n g d i s c u s s e d u n d e r t h e l a t t e r s p e c i e s . A. j d a h o e n s e I s a l s o 

p u n c t a t e b u t d i f f e r s g r e a t l y from A, m c c o l l u m i i n o t h e r c h a r a c t e r s , 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n s UU-447 and UU-449. Common 

i n c o l l e c t i o n s UU-452 and UU-454, R a r e i n c o l l e c t i o n s UU-448, UU-450, 

UU-451, a n d UU-453, 

H o l o t y p e . — C r a n i d i u m (1515) i l l u s t r a t e d on p l a t e 1 8 , f i g u r e s 1 5 , 

and I ? , 

ALOKISTOCARE MELINDENSIS n . s p . 

P I , 1 9 , f i g s . 9 -11 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e , m o d e r a t e l y r o u n d e d a n t e r i o r l y . 
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~:tt.e:::-ally. Occipita l ring flat, about 0.25 glat,ellar l engt h , bears 

s;na11 media.n node. Frontal area about 0.60 glabellar length, broad. 

PregJa bella..r field slightly narrower than border, dovmsloping ; faint 

median svlelling extends from preglabellar field onto border. Border 

\'1el1 def ined, prominent, upturned, narrows slightly laterally . Bo1.'der 

furrow distinct, shallow medially. Fixigenae about 0.60 gl a bellar 

1-Tidth at eye line, slightly convex, nearly horizontal. Palpe1:rral 

lobes prominent, range from 0.50 to 0.65 glabellar l engt h , hor izolital 

or slightly upturned. Eye ridges visible, faint, meet axial f Ul'ToW' 

Just behind anterior end of glabella. Posterior area of f ixigena e 

narrower (tr.) than glabella at occipital furrow. Preocular f ac :!. al 

suture divergent, straight. Postocular facial suture div8l'gent J 

sinuous. Surface covered with fine punctae; some i ndi vidualf", a l so 

have faint granules on the glabella and occipital ring . 

Discussion. --fl. mccollwrri is ch2...racterized by i t s s mall size, 

well defined border, nell developed border furrow, and punctat e orna

mentation. This species most closely resembles fl. nannos, the differ

ences being discussed under the latter species. 1::... idahoe~~ is also 

punctate but differs greatly from fl. rnccollumi in other cr~racters. 

Occurrence. --Abundant in collections uu-447 and uu·41..,9. Common 

in collections UU...L~52 and UU-454. Hare in collections uu...LjlJ·8 , UU..JJ.jO, 

Uu-451., and UU-453. 

Holotype.,--Cranidium (1515) illustrated on plate 18, figures 15, 16, 

and 17. 

ALOKISTOCARE J'1ELU1J)ENSIS n. sp. 

Pl. 19r figs. 9-11 

Diagnosis.--Cranidium subquadrate, moderately round.ed anteriorly. 
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G l a b e l l a m o d e r a t e l y p r o m i n e n t , k e e l e d , t a p e r e d f o r w a r d , t r u n c a t e d 

a n t e r i o r l y . Four* p a i r s of s h a l l o w g l a b e l l a r f u r r o w s v i s i b l e : S i 

o b l i q u e b a c k w a r d s , c o n v e x ; S2 o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e ; S4 

p i t l i k e . O c c i p i t a l f u r r o w s h a l l o w a c r o s s m i d l i n e , c o m p o s i t e , d e e p e n s 

l a t e r a l l y . O c c i p i t a l r i n g t r i a n g u l a r , a b o u t 0 , 2 5 g l a b e l l a r l e n g t h , 

b e a r s s m a l l median n o d e . A x i a l and p r e g l a b e l l a r f u r r o w s d i s t i n c t . 

F r o n t a l a r e a l o n g , b r o a d . P r e g l a . b e l i a r f i e l d a b o u t same w i d t h a s 

b o r d e r . Low median s w e l l i n g e x t e n d s from p r e g l a b e l l a r a r e a o n t o b o r d e r . 

B o r d e r c o n c a v e , u p t u r n e d i n f r o n t , B o r d e r f u r r ow f a i n t b u t d i s t i n c t , 

F i x i g e n a e s l i g h t l y c o n v e x , s l o p e upward , P a l p e b r a l l o b e s p r o m i n e n t , 

u p t u r n e d , a b o u t 0 . 5 0 g L a b e l l a r l e n g t h , o p p o s i t e m i d d l e t h i r d o f g l a 

b e l l a . Eye r i d g e s s t r o n g , meet a x i a l f u r r o w o p p o s i t e S 4 . P o s t e r i o r 

a r e a of f i x i g e n a e a b o u t same w i d t h a s g l a b e l l a a t o c c i p i t a l f u r r o w . 

P r e o c u l a r f a c i a l s u t u r e d i v e r g e n t , c o n v e x . P o s t o c u l a r f a c i a l s u t u r e 

d i v e r g e n t , s i n u o u s . 

S u r f a c e of c r a n i d i u m c o v e r e d w i t h d e n s e , f i n e g r a n u l e s on h i g h e r 

p a r t s and l a r g e s c a t t e r e d g r a n u l e s , wh ich a r e more p r o m i n e n t on f r o n t a l 

a r e a . F r o n t a l a r e a and b o r d e r a r e a l s o c o v e r e d w i t h w e l l d e v e l o p e d 

c a e c a l s y s t e m . I n a d d i t i o n , b o r d e r i s c o v e r e d w i t h f a i n t p u n c t a e . 

D i s c u s s i o n . — T h e c r a n i d i u m of t h i s s p e c i e s i s c h a r a c t e r i z e d by 

h a v i n g a box^der t h a t i s a b o u t t h e same l e n g t h ( s a g , ) a s t h e p r e 

g l a b e l l a r f i e l d , s t r o n g eye r i d g e s , and s h a l l o w g l a b e l l a r f u r r o w s . 

The c r a n i d i u m i s c o v e r e d w i t h f i n e g r a n u l e s . I n a d d i t i o n t h e b o r d e r 

i s f i n e l y p u n c t a t e and t h e f r o n t a l a r e a h a s s c a t t e r e d l a r g e g r a n u l e s , 

L* m e l i n d e n s i s most c l o s e l y r e s e m b l e s A, m u t a b l i s n , s p , , t h e d i f f e r 

e n c e s b e i n g d i s c u s s e d u n d e r t h a t s p e c i e s , 

O c c u r r e n c e , — R a r e i n c o l l e c t i o n s UU-439 and UU-440, 
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GIa.bslla moderately pr ominent , keeled, tapered forward, t:L'1.ll!cated 

anteriorly. Four p.3.irs of shallow glabellar furrows visible~ S1 

oblique tacbrards, convex; S2 oblique bacbmrds; S3 transverse; s4 

pitlike. Occipital furrow shall ovl across midline, composite, deepens 

laterally. Occipital ring triangular, about 0.25 glabellar length, 

bears small median node, Axia l and pregl a bellar furrows distinct. 

Iirontal area long, broad, Preglabellar field about same width as 

oo:cder. Low median swelling extends from preglabellar area. onto bo1."Cler. 

Border conca ve, upturned in front.. Border furrow faint but distinct. 

Fixlgenae slightly convex, slope upward, Pa.lpebral lobes prominent, 

upturned, about 0.50 glabellar length, opposite midd~e third of gla-· 

bella. Eye ridges strong, meet axial furrow opposite SIJ.. Posterior 

area of fixigenae about sa.me width as glabella at occipital furrcw. 

Preocular facial suture divergent, convex. Postocular facial sutlJIC1 

d.ivergent, sinuous. 

Surface of cranidium covered with dense, fine granules on higher 

parts and large . scattered granules, vlhich are more prominent on frontal 

area. Frontal area and border are also covered with vrell developed 

caecal system. In addition, border is covered with faint punctae. 

Discuss:ton. --The cra.nidiuill of this species is characterized by 

having a border that 1s about the same length (sag.) as tho pre

glabellar field, strong eye r l dges, and shallow glabellar furrows. 

The cranidiwn is coverecl 1'li th fine granules. In addition the border 

1s finely punctate and t.he frontal area has scattered large granules. 

1::.. melinclens~ most closely resemble3 A,. mutablis n. sp., the differ

ences being discussed under that species. 

Occurrence. ·--Rare in collections UU ... 4J9 and uu-440. 

http://gla.be


137 

H o l o t y p e « — C r a n i d i u m (1524) I l l u s t r a t e d on p l a t e 1% f i g u r e s 9 and 

1 1 , 

ALOKISTOCARE MJTABLIS n 0 s p , 

P I , 1 9 , f i g s , 6 -8 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e , m o d e r a t e l y r o u n d e d a n t e r i o r l y , 

s l i g h t l y c o n v e x . G l a b e l l a w e l l d e f i n e d , t a p e r e d , t r u n c a t e d , g l a b e l l a 

h a s f a i n t med ian i n d e n t a t i o n a n t e r i o r l y . Four p a i r s of weak g l a b e l l a r 

f u r r o w s : S I b i f u r c a t e , o b l i q u e b a c k w a r d s j 32 o b l i q u e b a c k w a r d s j S3 

t r a n s v e r s e ; S4 o b l i q u e f o r w a r d s , A x i a l f u r r o w w e l l d e f i n e d , p r e g l a b e l l a r 

f u r r o w d i s t i n c t . O c c i p i t a l f u r r o w s h a l l o w m e d i a l l y , d e e p e n s l a t e r a l l y , 

c o m p o s i t e . O c c i p i t a l r i n g f l a t , a b o u t 0 , 2 5 l e n g t h of g l a b e l l a , b e a r s 

s m a l l median n o d e 3 F r o n t a l a r e a s l i g h t l y s h o r t e r ( s a g , ) t h a n g l a b e l l a , 

b r o a d , P r e g l a b e l l a r f i e l d n e a r l y t w i c e a s l o n g ( s a g , ) a s b o r d e r a r e a . 

B o r d e r a r c h e d u p w a r d s , n a r r o w s l a t e r a l l y , Low median s w e l l i n g e x t e n d s 

f rom p r e g l a b e l l a r f i e l d o n t o ' bo rde r , F i x i g e n a e s l i g h t l y n a r r o w e r t h a n 

g l a b e l l a a t e y e l i n e , c o n v e x , s l i g h t l y u p t u r n e d . P a l p e b r a l l o b e s 

p r o m i n e n t , a b o u t 0 . 6 0 g l a b e l l a r l e n g t h , u p t u r n e d , s i t u a t e d s l i g h t l y 

b e h i n d m i d p o i n t of g l a b e l l a . Eye r i d g e s s t r o n g , some i n d i v i d u a l s have 

d o u b l e eye r i d g e , m e e t s a x i a l f u r r o w o p p o s i t e S 4 , P o s t e r i o r a r e a of 

f i x i g e n a e w i d e r t h a n g l a b e l l a a t o c c i p i t a l f u r r o w , P r e o c u i a r f a c i a l 

s u t u r e d i v e r g e n t , c o n v e x , P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . 

O r n a m e n t a t i o n v a r i e s w i t h s i z e of Individ.ualwS, S m a l l i n d i v i d u a l s 

a r e g r a n u l e s e . As i n d i v i d u a l s i n c r e a s e i n s i z e , g r a n u l e s become 

r e s t r i c t e d t o t h e h i g h e r p a r t s of t h e c r a n i d i u m , and a r e a b s e n t on 

l a r g e i n d i v i d u a l s , F r o n t a l a r e a h a s f a i n t c a e c a l s y s t e m , b o r d e r 

becomes p u n c t a t e a s i n d i v i d u a l s i n c r e a s e i n s i z e . 

11.. 
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HC21oty~. --Cranidiu;n (1524·) illus-Lra ted on plate 19, fig·lITes 9 and 

ALOKISTOCARE ;1UTABLIS n . sp. 

Pl. 19, figs. 6-8 

P-Jagnosis.--Cranidiwn subquadrate, moderately r ounded anteriorly, 

slightly convex. Glabella nell def.ined J tapered ~ truncated , glabella 

has faint median indentation anteriorly. Four pairs of weak glabel13.r 

furrOl1's: S1 bifurcate, oblique backwards ; 52 oblique "backHards i S3 

transverse; S'+ oblique fOrYIa.rds. Axial furrOlT Vlell defined, pregla1'ellar 

furrow distinct. Occipital furr01 .... shalloH medial1y, deepens lat.erally t 

composite . Occipital r ing flat, about 0 .2.5 length of glabellc.1. , bears 

small median node. Frontal area slightly shorter (sag .) than glabella, 

broad.. Pregla1;)ellar field. nearly twice as long (sag.) as borde:!:' area. 

Border arched upHara.s, narrows laterally. L01-1 median swe lling extends 

from preglal;ellar field onto border. Fixigenae slightly nar.cOrier than 

glabella at eye line, convex, sligrd:,ly upturned. Palpebra,l lobes 

proll'.inent, about 0.60 gJ.abellar length, upturned, situated slightly 

behind midpoint of glabella . Eye rj.dges strong , some individua,ls have 

double eye ridge, meets axial fu-rrow opposite s4. Posterior area of 

fixigenae wider than glabella at OCCipital furrow. Preocular facial 

suture d_ivergent , convex. Postocular facial suture divergent~ sinuous. 

Ornamentation varieS with size of individuals. Small individuals 

are granulose. As individuals increase in s ize, granules become 

restricted to the higher parts of the cranidlwll , and are absent on 

large individuu.ls . Frontal area has faint caecal system , border 

becomes punctate as lndividuals increase in size. 
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D i s e u s s i o n , - ~ T h i s s p e c i e s i s c h a r a c t e r i z e d by h a v i n g a w e l l d e f i n e d 

median s w e l l i n g on t h e f r o n t a l a r e a , a r e l a t i v e l y s h o r t ( s a g , ) b o r d e r 

t h a t n a r r o w s r a p i d l y l a t e r a l l y , s t r o n g eye r i d g e s , and a f i n e l y g r a n u l a r 

o r n a m e n t a t i o n . L a r g e r i n d i v i d u a l s d e v e l o p f i n e p n n c t a e on t h e a n t e r i o r 

b o r d e r . A. m u t a b l i s most c l o s e l y r e s e m b l e s A. m e j ^ i ^ n s i s _ f n , s p , , 

b u t d i f f e r s from t h a t s p e c i e s by l a c k i n g Large s c a t t e r e d g r a n u l e s on 

t h e f r o n t a l a r e a . A, m u t a b l i s a l s o h a s a n a r r o w e r ( s a g , ) b o r d e r t h a n 

m e l i n d e n s i s . 

O c c u r r e n c e , — A b u n d a n t i n c o l l e c t i o n UU-465. R a r e i n c o l l e c t i o n 

UU-432. 

H o l o t y p e , —-Cranidium (1522) i l l u s t r a t e d on p l a t e 1 9 , f i g u r e 6 , 

ALOKISTOCARE NANNOS n . s p , 

P I , 1 9 , f i g s . 12., 1 3 , 1 6 , 17 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e , m o d e r a t e l y r o u n d e d a n t e r i o r l y . 

G l a b e l l a low, g e n t l y t a p e r e d , r o u n d e d a n t e r i o r l y . T h r e e p a i r s of f a i n t 

g l a b e l l a r f u r r o w s v i s i b l e on most i n d i v i d u a l s : S I o b l i q u e b a c k w a r d s , 

s t r a i g h t ; S2 o b l i q u e b a c k w a r d s ; S3 i n d i s t i n c t , t r a n s v e r s e . A x i a l f u r r o w 

s h a l l o w ; p r e g l a b e l l a r f u r r o w f a i n t . O c c i p i t a l f u r r o w s i m p l e , s t r a i g h t , 

w e l l d e f i n e d , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g t r i a n g u l a r , 0 . 2 5 

g l a . b e l i a r l e n g t h , b e a r s s m a l l median n o d e . F r o n t a l a r e a a b o u t 0 , 6 0 

g l a b e l l a r l e n g t h , s l i g h t l y c o n c a v e , d o w n s l o p i n g . B o r d e r d i s t i n c t l y 

w i d e r t h a n p r e g l a b e l l a r a r e a . B o r d e r n e a r l y f l a t and d e f i n e d by c h a n g e 

i n s l o p e o r f a i n t b o r d e r f u r r o w , F i x i g e n a e a b o u t 0 , 5 0 w i d t h o f g l a b e l l a 

a t e y e l i n e , s l i g h t l y c o n v e x , n e a r l y f l a t . P a l p e b r a l l o b e s l a r g e , 

h o r i z o n t a l , g r e a t e r t h a n 0 , 5 0 g l a b e l l a r l e n g t h . Eye r i d g e s f a i n t . 

P o s t e r i o r a r e a of f i x i g e n a e n a r r o w e r t h a n g l a b e l l a a t o c c i p i t a l f u r r o w , 
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Di~~u~iC:.!l.--This species is characterized by having a well defined 

med.ian sHelling on the frontal area, a relatively short (sag ,) border 

that narrOHS rapidly laterally, strong eye ridges, and a finely granulr...r 

ornC'.mentation. larger individuals develop fine punctae on the anterior 

oo:co.er. 1::.. mutablis most closely resembles A. melin<lensis , n. sp, f 

but differs from that species by lacking large scattered granules on 

the frontal area. ~. mutablis also has a narrower (sag.) border than 

~.' me lindens i s • 

Occurreilce.--Abundant in collection UU-46.5. Rare In collection 

!!olotype .• ··-Cranidium (1.522) illus tra ted on plate 19, figure 6. 

ALOKISTOCARE NANNOS n, sp. 
, 

PI, 19, figs, 12f 13, 16, 17 

DiagQosi~.--Cranidium subquadr ate , moderately rounded anter iorly. 

GJ£.bella 101'1, gently tapered, rounded anteriorly. Three pai r s of faint 

gla bellar fu:.'TOWS visible on most individuals: S1 oblique 1lackwa:cds , 

straight; S2 oblique backFards; S3 indistinct, . transverse. Axial fUJ::roH 

shallow; preglabelhr furro\i faint. Occipital flli-row simple, st:ra ight, 

well defined t deepens laterally, Occipital ring triangular, 0.2.5 

gla,bellar length, bears small median node. Frontal area about 0.60 

glabellar length, slightly concave, d01-1nsloping. Border di.stinctly 

wider than preglabellax area. Border nearly flat and defined by change 

in slope or faint border furrow. Fixigenae about 0 • .50 width of glabella 

at eye line, slightly convex, nearly flat. Palpebral lobes large, 

horizontal, greater than 0 • .50 glabellar length. Eye ridges faint. 

Posterior area of fixigenae narrower than glabella at occipital furrow. 
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P r e o c u l a r f a c i a l s u t u r e s l i g h t l y d i v e r g e n t , s t r a i g h t . P e s t o c u l a r 

f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . 

H i g h e r p a r t s of c r a n i d i u m c o v e r e d w i t h f i n e g r a n u l e s , F r o n t a l a r e a 

f a i n t l y p u n c t a t e . . 

2l£2iL?idi2E« """ -h i s s m a l l s p e c i e s i s c h a r a c t e r i z e d by h a v i n g a 

r e l a t i v e l y n a r r o w ( t r , ) , s h o r t ( s a g . ) f r o n t a l a r e a , s l i g h t l y d i v e r g e n t , 

s t r a i g h t p r e o c u l a r f a c i a l s u t u r e s , f a i n t eye r i d g e s , and t h r e e p a i r s of 

f a i n t g l a b e l l a r f u r r o w s . 

A. n a n n o s mos t c l o s e l y r e s e m b l e s A. mccolumi b u t d i f f e r s from t h a t 

s p e c i e s i n h a v i n g a b e t t e r d e f i n e d g l a b e l l a , l e s s d i v e r g e n t p r e o c u l a r 

f a c i a l s u t u r e s , a l e s s p r o m i n e n t b o r d e r f u r r o w . A, m c c o l l u m i h a s an 

a n t e r i o r b o r d e r which i s t a p e r e d l a t e r a l l y , h a s more p r o m i n e n t p u n c t a e , 

and a f a i n t median s w e l l i n g i n t h e f r o n t a l a r e a . 

O c c u r r e n c e , —Common i n c o l l e c t i o n s UU-442 and 

H o l o t y j o e . - - C r a n i d i u m (1.526) i l l u s t r a t e d on p l a t e 1 9 , f i g u r e s 1 2 , 

1 6 , and 1 7 , 

Genus ALOKISTOCARELLA R e s s e r , 1938 

A l o k i s t o c a r e l l a RESSER, 1938b , p . 5 7 ; HOWELL, 1959 , P . 2 3 8 ; EALASHOVA, 

I 9 6 0 , p . 1 0 7 . 

Type s p e c i e s , — A l o k i s t o c a r e l l a t y p i c a l i s RESSER, 1938b , p , 5 7 , 

P I . 7 , f i g . 4 3 . 

D i s c u s s i o n . — T h e d i a g n o s i s by R e s s e r ( 1 9 3 8 b , p . 5 7 ) i s f o l l o w e d 

h e r e . A r e v i e w of t h e c o n c e p t and c o n t e n t of t h e g e n u s A l o k i s t o c a r e l l a 

i s n e e d e d . However, a d e q u a t e m a t e r i a l i s n o t a v a i l a b l e t o me and a r e -

e v a l u a t i o n of t h e genus i s beyond t h e s c o p e of t h i s p a p e r . 

?-.ceocu}a r f acial sutur e slightly divergent, straight. }?ostocuw.r 

facial sutu:ce dIvergent , sinuous . 
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Higher I-crts of cranidium covered Hi th fine ~,'ranules. Frontal area 

faintly p~n c;tate • . 

~.;,,-;ion. --This small species is characterized by having a 

relat.ively narrow (tr .), short (sag.) fronta l area, slightly divergent, 

stralght pr eocul ar f a cial sutures , faint eye ridges, and three pairs of 

faint g1abellar f urrows. 

~. n~ most closely res embles ~. mccol·~lJ1li but di:ffers from tha t 

species in having c. better defined glabe1la, 1ess divergent preocu1a:r: 

fa.cial sutures, a less pr ominent border furroH. ~. mccollurni has an 

anterior bor der "hich i s taper ed l a terally, has more prominent pUl1ctae, 

a.nd a faint median sHelling in t he front a l area. 

OC9.l!.rren~~". ··- Common in collections UU-44·2 and Uu-4h3 

Holoj:.Y}Je. --Cranidium (1526) il1ustrated on plate 19, figures 1;; , 

16, and 17. 

Genus ALOKISTOCARELLA Ress el', 1938 

Alokistoc2.r ella RESSER , 1938b , p. 57; HOWELL, 1959, p. 238; BALAS HOVA, 

1960 , p. 107. 

TlP8 ~e~ies.--Alokistocarella typicalis RESSER, 1938b, p. 57, 

Pl. 7, fig. LJ.'J. 

Discussion.--The diagnosis by Ressel.' (1938b, p. 57) is followed 

here. A review of the concept and content of the genus AJ.okisto~a:t'ella 

is needed. However, adequate material is not available to me and a re

evalua tlon of the genus is "beyond the scope of this paper. 
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ALOKISTOCARELLA BRIGHAMENSIS R e s s e r 

P l . 1 9 , f i g s . 1 4 , 1 5 , 1 8 , 2 2 , 23 

A l o k i s t o c a r e l l a b r i g h a m e n s i s RESSER, 1939b , p . 5 3 , P I . 1 3 , f i g s , 1 ? , 1 8 . 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e , b r o a d l y r o u n d e d a n t e r i o r l y , 

s l i g h t l y w i d e r t h a n l o n g ; m o d e r a t e l y c o n v e x . G l a b e l l a t a p e r s a n t e r i o r l y , 

s t r a i g h t s i d e d , b l u n t l y r o u n d e d . A x i a l f u r r o w s h a l l o w , p r e g l a b e l l a r 

f u r r o w s h a l l o w t o f a i n t . G l a b e l l a r f u r r o w s i n d i s t i n c t on most s p e c i 

mens , two p a i r s v i s i b l e on w e l l p r e s e r v e d s p e c i m e n s ; u p t o f o u r p a i r s 

v i s i b l e on w e l l p r e s e r v e d e x f o l i a t e d i n d i v i d u a l s . S i o b l i q u e b a c k w a r d s ; 

S2 o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e ; S4 o b l i q u e f o r w a r d s . O c c i p i t a l 

f u r r o w s h a l l o w a t m i d l i n e , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g t r i a n g u l a r , 

b e a r s s m a l l median n o d e . F r o n t a l a r e a d o w n s l o p i n g , p r e g l a b e l l a r f i e l d 

g e n e r a l l y s l i g h t l y w i d e r t h a n b o r d e r . I n c i p i e n t median b o s s p r e s e n t 

on some i n d i v i d u a l s . Bo rde r d e l i n e a t e d by c h a n g e i n s l o p e r a t h e r t h a n , 

d i s t i n c t b o r d e r f u r r o w . Borde r n e a r l y f l a t , n a r r o w s l a t e r a l l y . F i x i 

g e n a e n a r r o w e r t h a n g l a b e l l a a t e y e l i n e ; s l i g h t l y c o n v e x and down-

s l o p i n g . P a l p e b r a l l o b e r e l a t i v e l y s m a l l , u p t u r n e d , a b o u t 0 . 3 5 g l a b e l l 

a r l e n g t h , s i t u a t e d a t o r s l i g h t l y b e h i n d g l a b e l l a r m i d p o i n t . Eye 

r i d g e s d i s t i n c t , s l i g h t l y a r c u a t e , meet g l a b e l l a a t S 4 . P o s t e r i o r 

l i m b s a b o u t same w i d t h a s g l a b e l l a a t o c c i p i t a l f u r r o w . P r e o c u l a r 

f a c i a l s u t u r e d i v e r g e n t , s t r a i g h t . P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , 

s i n u o u s . 

The h o l o t y p e r e t a i n s 16 t h o r a c i c s e g m e n t s and a n o t h e r i n d i v i d u a l 

h a s i 5 s e g m e n t s . A x i s n e a r l y a s wide a s p l e u r a l f i e l d , 

pyg id ium unknown. 

S u r f a c e i s s m o o t h . 

D i s c u s s i o n , — T h e s p e c i e s d e s c r i p t i o n i s b a s e d m a i n l y on w e l l 

ALOKISTOCARELLA BRIGHAViliNS IS Resser 

Pl. 19, figs. 14, 15, 18, 22, 23 

~lokis-to?are lla JFighamensis RESSER, 19390, p. 53, PI. 13, fi gs, 1'7, 18. 

Dta,{!'l1osis. --Cranidiwn subquadrate, broadly rounded anteriorly, 
--~~---

slightly 1-Tider than long; moderately convex. Glabella tapers ant 'ariorly r 

straight sided, bluntly rounded. Axial furrow shallow, preglabellar 

furrow shallow to faint. Glabellar flLTrows indistinct on most s pec:i.-

mens: hlo pairs visible on well preserved specimens; up to :four P8,:U'S 

visible on well preserved exfoliated individuals. Sl oblique r....-::tckw'ards; 

S2 oblique backwards; S3 transverse; S4 oblique forr;ards . Occipital 

furroH shallow at midline, deepens laterally . Occipital ring triangular , 

bears small median node. Frontal area downsloping , preglabellar f::Leld. 

generally slightly wider than border. Incipient medi an boss present 

on some individuals. Border delineateci by change :1.n slope re;the:r. than 

distinct -border furrow. Border nearly flat, narrOHS laterally. P:l.xi.-

genae narrO'YTer than glabella at eye line; slightly convex and do~\;n-

sloping. Palpebral lobe relatively small, upturned, about 0.35 glat-ell-

ar length, situated at or slightly behind glabellar midpoint . Eye 

ridges distinct, slightly arcuate, meet glabella at S4. Posterior 

limbs a,bout same width as glabella at occipital furrow. Preocull.1.r 

facial suture divergent, straight. Postocular facia l suture divergent~ 

sinuous, 

The holotype retains 16 thoracic segments and another individual 

has 15 segments. Axis nearly as wide as pleural field, 

Fygidium unknown. 

Surface is smooth. 

Discussion.--The species description is based mainly on Hell 
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p r e s e r v e d i n d i v i d u a l s from UU-411 a t Two Mile Canyon. I d a h o . R e s s e r ' s 

c o l l e c t i o n s and many of my s p e c i m e n s came from an a r g i i l i t e u n i t 

( c o l l e c t i o n UU-425) i n t h e W e l l s v i l l e Moun ta ins and a r e p o o r l y p r e 

s e r v e d . D i f f e r e n c e s i n p r e s e r v a t i o n a t t h e two a r e a s make c o m p a r i s o n 

o f s p e c i m e n s d i f f i c u l t , b u t I was u n a b l e t o f i n d any s i g n i f i c a n t 

d i f f e r e n c e s , and I t h e r e f o r e c o n s i d e r them t o be c o n s p e c l f i c , S t r a t i -

g r a p h i c o c c u r r e n c e from t h e two a r e a s i s n e a r l y i d e n t i c a l . 

Occurrence .—Common i n c o l l e c t i o n UU-425; r a r e i n c o l l e c t i o n UU-

4 1 1 . 

ALOKISTOCARELLA OCCIDENS R e s s e r 

P I . 1 9 , f i g s . 1 9 - 2 1 , 24 

A l o k i s t o c a r e l l a o c c i d e n s RESSER, 1939b , p . 5 2 , P I , 2 , f i g s . 1 3 , 14 , 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e , m o d e r a t e l y r o u n d e d a n t e r i o r l y . 

G l a b e l l a t a p e r e d , s l i g h t l y c o n v e x , b l u n t l y r o u n d e d a n t e r i o r l y . One ox-

two p a i r s of f a i n t g l a b e l l a r f u r r o w s v i s i b l e : 31 o b l i q u e b a c k w a r d s ; 

82 i n d i s t i n d t , t r a n s v e r s e ? A x i a l and p r e g l a b e l l a r f u r r o w s f a i n t . 

O c c i p i t a l f u r r o w m o d e r a t e l y d e e p , s i m p l e . O c c i p i t a l r i n g t r i a n g u l a r , 

b e a r s a s m a l l median n o d e , F r o n t a l a r e a l o n g ( s a g . ) d .owns lop ing , 

c o n c a v e . P r e g l a b e l l a r f i e l d d o w n s l o p i n g , n a r r o w e r t h a n b o r d e r , A 

low b o s s i s p r e s e n t i n t h e p r e g l a b e l l a r a r e a . B o r d e r f u r r o w s h a l l o w , 

becomes more s h a l l o w m e d i a l l y where i t c r o s s e s t h e median b o s s . B o r d e r 

d i s t i n c t l y u p t u r n e d , becomes n a r r o w e r l a t e r a l l y . F i x i g e n a e a b o u t 0 . 6 0 

w i d t h of g l a b e l l a a t eye l i n e , s l i g h t l y c o n v e x d o w n s l o p i n g . P a l p e b r a l 

l o b e s r e l a t i v e l y l a r g e a b o u t 0 . 5 0 l e n g t h of g l a b e l l a , s l i g h t l y u p t u r n e d . 

Eye r i d g e s v i s i b l e b u t f a i n t , s l i g h t l y a r c u a t e . P o s t e r i o r l i m b s n a r r o w 

e r t h a n g l a b e l l a r w i d t h a t o c c i p i t a l f u r r o w , Preoculax" f a c i a l s u t u r e 

s t r o n g l y d i v e r g e n t , s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , 
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preserved. individuals from uu-411 at THO fvI:i.le Canyon, Idaho. Resser's 

collections and many of my specimens came from an argillite unit 

(collection UU-425) in the ~Iellsville ;·I01L.l1tains and are poorly pre-

served. Differences in preservation at the two areas make .comparison 

of specimens difficult, but I was unable to find any slgnificant 

differences, and I therefore consider them to be conspecific, Strati

graphic occurrence from the two areas is nearly identical. 

411. 

Occurrence. --Common in collection UU.J~25; rare in collection UU-

ALOKIS'l'OCARELLA OCCIDENS Resser 

Pl. 19, figs. 19-21, 24 

Alokistocarella occiden~ RESSER , 1939b, p. 52, PI, 2, figs, 13, 14. 

Diagnosis.--Cra.nidium suoquadrate, moderately rounded anteriorly. 

Glaballa tapered, slightly convex, bluntly rounded anteriorly. One oX" 

two pairs of faint gla bellar furroYTs visible: S1 obUque back ... ards; 

82 indistinct, transverse? Axial and preglabellar furrorls faint. 

Occipital furrow moderately deep, Simple. Occipital ring triangulaT~ 

bears a small median node. Frontal area long (sag.) dovmsloping, 

concave. Preglabellar field dOrmsloping, narrOHer than border. A 

low boss is present in thepregla bellar area. Border furrow shallorr, 

becomes more shallow medially Hhere it crosses the median boss. Border 

distinctly upturned, becomes narrOHer laterally. Fixlgenae about 0.60 

width of glabella at eye line, slightly convex downsloping. Palpebral 

lobes relatively large about 0.50 length of glabella, slightly upt urned. 

Eye ridges visible but faint, slightly arcuate. Posterior limbs narrOH

er than glabellar Hldth at. occipital furrow. Preocular facial sutlL~e 

strongly divergent, straight . Postocular facial suture divergent, 



s i n u o u s . 

S u r f a c e of c r a n i d i u m f i n e l y p u n c t a t e , A n t e r i o r a r e a of f i x i g e n a e 

and p r e g l a b e l l a r f i e l d a l s o c o v e r e d w i t h f a i n t a n a s t o m o s i n g l i n e s . 

D i s c u s s i o n . - - T h i s s p e c i e s i s c h a r a c t e r i z e d by a r e l a t i v e l y b r o a d , 

c o n c a v e f r o n t a l a r e a , f a i n t eye r i d g e s , i n d i s t i n c t g l a b e l l a r f u r r o w s , 

s t r o n g l y d i v e r g e n t p r e o c u l a r f a c i a l s u t u r e s and w e l l d e v e l o p e d p u n c 

t a t e o r n a m e n t a t i o n . A, o c c i d e n s d i f f e r s f rom A, b r i g h a m e n s i s by 

h a v i n g weake r g l a b e l l a r f u r r o w s , a l e s s w e l l d e v e l o p e d o c c i p i t a l f u r r o w , 

more r a p i d l y d i v e r g e n t p r e o c u l a r f a c i a l s u t u r e s and p u n c t a t e o r n a m e n 

t a t i o n , A, "br ighamens is h a s a more s t r o n g l y t a p e r e d g l a b e l l a . 

O c c u r r e n c e , — R a r e I n c o l l e c t i o n UlMs-ii , 

ALOKISTOCARELIA? s p , u n d e t . 

P I . 2 0 , f i g s . 1 , 2 , 5 

D i a g n o s i s , — C r a n i d i u m . s u b q u a d r a t e , m o d e r a t e l y c o n v e x . G l a b e l l a 

p r o m i n e n t , s l i g h t l y t a p e r e d , b l u n t l y r o u n d e d a n t e r i o r l y . Up t o f o u r 

p a i r s of f a i n t g l a b e l l a r f u r r o w s v i s i b l e : S i o b l i q u e b a c k w a r d s , s t r a i g h t , 

d e e p e n s m e d i a l l y t o form a f a i n t p i t j S2 t r a n s v e r s e ; S3 o b l i q u e f o r 

wards j S4 o b l i q u e f o r w a r d s , A x i a l f u r r o w m o d e r a t e l y d e e p ; p r e g l a 

b e l l a r f u r r o w s h a l l o w . O c c i p i t a l f u r r o w s h a l l o w , c o m p o s i t e , d e e p e n s 

l a t e r a l l y . O c c i p i t a l r i n g l e s s t h a n 0 . 2 5 g l a b e l l a r l e n g t h , b e a r s a 

s m a l l n o d e , P r e g l a b e l l a r f i e l d d o w n s l o p i n g , n a r r o w e r t h a n b o r d e r , 

f a i n t med ian b o s s e x t e n d s o n t o b o r d e r . B o r d e r f l a t o r s l i g h t l y u p 

t u r n e d , n a r r o w s s l i g h t l y l a t e r a l l y . B o r d e r f u r r o w s h a l l o w t o f a i n t , 

F i x i g e n a e s l i g h t l y l e s s t h a n 0 , 5 0 g l a b e l l a r w i d t h a t e y e l i n e , m o d e r 

a t e l y c o n v e x , n e a r l y h o r i z o n t a l . P a l p e b r a l l o b e s s t r o n g , u p t u r n e d , 

0 , 5 0 g l a b e l l a r l e n g t h ; s i t u a t e d b e h i n d g l a b e l l a r m i d p o i n t . Eye r i d g e s 

d i s t i n c t , s l i g h t l y a r c u a t e , t o u c h e s a x i a l f u r r o w o p p o s i t e S 4 , P o s t e -

1.42 

sinuo1.:ls. 

Surface of cranidium finely punctate. Ant.erior area of fixigenae 

and pregla bellar fi e ld also covered with faint a,nastomosi ·ng lines. 

Discussion.--This species is c.haracterlzed by a re l atively bri)ad, 

concave frontal area, faint eye ridges f indistinct glab-:~ llar furrmrs, 

strongly divergent preocular facial sutures and ,,;811 develop(~(J. }'YiID.C-

t t t · A id d' ""f' ~ A' " h ' . " ta. e ornamen a ~on. _. oce ens J . .1._ers ..I..rom ._' .e:.!:~~~?-.I!)ensJ_@. Dy 

having rleaker glabellar furrm·;'s, a lass well d.eveloped occ:i.pital fu;r-roYi p 

more ra,pidly divergent preocular facial sutu-res and punc:t.ate QI'namen-

tation. 1::... y:n::-ighamensis has a more &trongly t.ape:r:-ed glabella. 

Occurr~. --Hare in collection uu..l~11 . 

ALOKI STOCARELIA? sp, und·et. 

Pl. 20, figs. i , 2 , 5 

Diagnosis., --Cranidhli1l. subqua.drate r mode-rat ely convex , Glabella 

prominent, slightly tapered, bluntly rmmded an~;eriorly. Up to f our 

pairs of faint gla bellar furrows visible: Sl 0 bUque backwaxdt:; J s traj.ght , 
"-

deepens media.lly to form a faint pit; S2 transverSE:; 83 oblique for-

wards; S4 oblique forwards . Axial furrow moderately d.eepi pregla-

bellar fui'TOW shallow. Occipital fu...."'TOW shallm~, composite, deepens 

laterally. Occipital ring less than 0.25 glabellar length. b::ars a 

small node. Fregla be llar fie ld dOimslo ping, narrmi'er than border:, 

fa.int median boss extends onto border. Border fla,t or slightly up-

turned, narrows slightly laterally. Border furroH shallow to faint. 

Fixigenae slightly less than 0.50 glabel1ar idci.th at eye line, moder-

ately convex, nearly hc.rizontal. P'a.lpel)ra,l lobes strong . upturned., 

0.50 glabellar length; situated behind glabellar mic..polnt. Eye ridges 

distinct, slightly arcuat.e, touches axial furrow oppositE' Sh. Poste-



r i o r a r e a of f i x i g e n a e n a r r o w e r t h a n g l a b e l l a a t o c c i p i t a l f u r r o w . 

P r e o c u l a r f a c i a l s u t u r e d i v e r g e n t , s t r a i g h t . P o s t o c u l a r f a c i a l s u t u r e 

d i v e r g e n t , s t r a i g h t , 

D i s c u s s i o n . , - - f f i h i s s p e c i e s i s known from two s m a l l b u t f a i r l y 

w e l l p r e s e r v e d c r a n i d i a . They a r e c h a r a c t e r i z e d by four ' p a i r s of weak 

g l a b e l l a r f u r r o w s , a d o w n s l o p i n g f r o n t a l a r e a w i t h a low med ian b o s s , 

s t r o n g l y d i v e r g e n t p r e o c u l a r f a c i a l s u t u r e s and a s l i g h t i n d e n t a t i o n 

i n t h e f r o n t of t h e g l a b e l l a . I n o v e r a l l a s p e c t s t h e s e c r a n i d i a seem 

most c l o s e l y r e l a t e d t o A l o k i s t o c a r e l l a and a r e t e n t a t i v e l y a s s i g n e d 

t o t h a t g e n u s , However, t h e p a l p e b r a l l o b e s a r e l a r g e r and t h e f r o n t a l 

a r e a s h o r t e r ( s a g , ) t h a n " t y p i c a l " s p e c i e s o f A l o k i s t o c a r e l l a . W i t h o u t 

a l a r g e r p o p u l a t i o n , t h e s i g n i f i c a n c e of t h e i n d e n t a t i o n i n t h e f r o n t 

o f t h e g l a b e l l a i s d i f f i c u l t t o a s s e s s . N e i t h e r of t h e two i n d i v i d u a l s 

a t hand a r e j u d g e d a d e q u a t e t o s e r v e a s t h e h o l o t y p e f o r a new s p e c i e s . 

O c c u r r e n c e . — R a r e i n c o l l e c t i o n UU-443. 

Genus BYTHICHEILUS R e s s e r , 1939 

B y t h i c h e i l u s RESSER, 1939a , p . 2 2 ; HOWELL, 1959 . p . 2 3 3 ; FRITZ, 1968 , 

p . 2 2 9 . 

Type s p e c i e s . - - B y t h i c h e i l u s t y n i c u m RESSER, 1939a , p , 2 2 , P I . 6 , 

f i g s . 1-4 , 

D i s c u s s i o n . — T h e d i a g n o s i s by R e s s e r ( 1 9 3 9 a , p . 2 2 ) i s a d e q u a t e 

and i s f o l l o w e d h e r e , B y t h i c h e i l u s i s c h a r a c t e r i z e d by a n a r r o w , 

u p t u r n e d b o r d e r and a p r o m i n e n t d e p r e s s i o n i n f r o n t of t h e g l a b e l l a . 

As F r i t z ( I 9 6 8 , p . 2 2 9 ) n o t e d , t h e i m p o r t a n c e of t h e d e p r e s s i o n on t h e 

p r e g l a b e l l a r f i e l d i s d i f f i c u l t t o a s s e s s b e c a u s e R e s s e r ' s s p e c i m e n s 

a r e d e f o r m e d . However, undeformed s p e c i m e n s of B, t y p i c u m from A n t i 

mony Canyon show t h a t t h e d e p r e s s i o n i s c o n s i s t e n t and d i a g n o s t i c . 
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rior B.rt~a of fixigenae narrower than glabella a.t oc.cipi tal f ur roK. 

Pxeo~i.llar fa~ial suture divergent, straight. PostoculP._r facial suture 

divergent, straight. 

Discussio!} .• --This species is knowJ;l from two small but fairly 

well preserved cranidia. They are characterized by f our.' pairs of 'V!eak 

gla bellar furrorlS, a downs loping frontal area Hi th a low mediEJ.n 1:,oss, 

strongly divergent preocular facial sutu:res and a slight indent ation 

in the front of the glabella. In over all aspects tnGs e crauidia. seem 

most closely related to Alokistocarella and are tentatively assigned. 

to that genus, However, the palpebral 10 bes are larger and the frontal 

area shorter (sag.) than "typical" species of Alokis-:'ocarella c [,-iithout 

a larger population, the significance of the indentati on in the fro:::t. 

of the glabella is difficult to assess. Neither of the two individuals 

at hand are judged adequate to serve as the holotype for a nel-7 species. 

Occurrence.--Rare in collection UU-443. 

Genus BYTHICHEILUS Resser, 1939 

Bythicheil~ RESSER, 19J9a, p. 22; HOHELL, 1959, p. 238; FIlITZ, 1968, 

p. 229. 

Tn>..£ ~"peoies.--Bythichellus typiculil P.ESSER, 1939a, p. 22, PJ .• 6, 

figs. 1-4. 

Discussion.--The diagnosis by Resser (1939a, p. 22) is adequat.e 

and. is followed here. Bythicheilus is characterized by a narrol;1, 

upturned border e.nd a prominent depression in front of the glac.1911a. 

As Ii'ritz (1968, p. 229) noted, the importance of the depression on the 

preglabellar field is difficult to assess because Resser's specimens 

are defor:ned. However, undeformed specimens of E.- !:XP~~~ from Anti

mony CanYDn show that the clelJression is consistent ami diagnostic. 



BYTHICHEILUS TYPICUm R e s s e r 

P I . 2 0 , f i g s . 3 , 4 , 6 - 9 , 1 2 , 16 

B y t h i c h e i l u s t y p i c u m RESSER. 1939b . p . 2 2 , P I . 6 , f i g s , 1 -4 . 

B y t h i c h e i l u s a i u r a t u m RESSER, 1939b, p . 2 2 , P I , 6 , f i g s , 8 - 1 0 , 

P m £ ; n o s d s , — C e p h a l o n s e m i c i r c u l a r ; c r a n i d i u m s e m i e l l i p t i c a l . 

G l a b e l l a w e l l d e f i n e d , s l i g h t l y t a p e r e d , t r u n c a t e d . T h r e e p a i r s o f 

f a i n t g l a b e l l a r f u r r o w s v i s i b l e on w e l l p r e s e r v e d s p e c i m e n s : S I 

b i f u r c a t e , o b l i q u e b a c k w a r d s ; S2 t r a n s v e r s e ; S3 o b l i q u e f o r w a r d s . 

O c c i p i t a l f u r r o w r e l a t i v e l y s h a l l o w , d e e p e n s l a t e r a l l y . O c c i p i t a l 

r i n g l e s s t h a n 0 . 2 5 l e n g t h o f g l a b e l l a ; b e a r s a s m a l l median n o d e . 

A x i a l f u r r o w w e l l d e v e l o p e d , becomes l e s s d i s t i n c t a n t e r i o r l y . P r e 

g l a b e l l a r f u r r o w d e e p , fo rms d e p r e s s i o n i n t h e p r e g l a b e l l a r a r e a t h a t 

i s more p r o n o u n c e d on e x f o l i a t e d s p e c i m e n s . F r o n t a l a r e a s l i g h t l y 

c o n c a v e , p r e g l a b e l l a r a r e a n a r r o w e r t h a n b o r d e r , B o r d e r u p t u r n e d , 

s t r i a t e d , d e f i n e d by r a t h e r f a i n t b o r d e r f u r r o w wh ich i s weake r a t 

m i d l i n e . F i x i g e n a e n a r r o w e r t h a n g l a b e l l a a t eye l i n e ; s l i g h t l y 

c o n v e x , n e a r l y f l a t . P a l p e b r a l l o b e s w e l l d e f i n e d ; s l o p e downward; 

l o n g e r t h a n 0 , 3 5 g l a b e l l a r l e n g t h . P a l p e b r a l l o b e s s i t u a t e d s l i g h t l y 

b e h i n d g l a b e l l a r m i d p o i n t . P a l p e b r a l f u r r o w s i n d i s t i n c t , Eye r i d g e s 

f a i n t , more p r o m i n e n t on e x f o l i a t e d s p e c i m e n s and i n d i v i d u a l s p r e 

s e r v e d i n l i m e s t o n e , P o s t e r i o r a r e a of f i x i g e n a e n o t a s w ide a s g l a 

b e l l a a t o c c i p i t a l f u r r o w ; n a r r o w ( e x s a g , ) . P r e o c u l a r f a c i a l s u t u r e 

s l i g h t l y d i v e r g e n t , s t r a i g h t . P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , 

s i n u o u s . L i b r i g e n a e n a r r o w , b o r d e r m o d e r a t e l y w i d e , g e n a l s p i n e s 

m o d e r a t e l y l o n g , 

Tho rax h a s 13 o r Ik s e g m e n t s . A x i s d i s t i n c t l y n a r r o w e r t h a n 

p l e u r a l r e g i o n s . P l e u r a e convex w i t h w e l l d e v e l o p e d p l e u r a l f u r r o w s ; 
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BYTIHCHJBILUS TYPICUI1 Resser 

Pl. 20, figs . 3, 4, 6-9, 12, 16 

f.?ythicheilus ~ypicU1n BESSER , 1939b~ p. 22, Pl. 6, figs. 1-.1./-. 

~ythicheilus a luratwll BESSER , 1939b, p. 22, Pl. 6, figs. 8-10. 

Dj_agnosi~. --Cephalon semicircular; cranidium semiellipt.ical . 

Glabella well defined, slightly ta.pered, truncated. Three pairs of 

fa.int glaoollar furroTfs visible on Hell preserved specimens: 

bifurcate, oblique bacblardsj S2 transverse; S3 oblique forwards. 

Occtpital furrm", l.'elatively shallow, deepens laterally. Occipital 

ring less than 0.25 length of glabella; bears a small median node. 

Axial furroH ~;eJ.I developed, becomes less distinct az;teriorly. P.l.'e-

gla,be llar furroH deep, forms depression in the preglabellar area th-'J.t 

is more pronounced on exfoliated specimens. Frontal area slightly 

concave, preglabellar a-rea narrower than border. Border upturned, 

striated, defined by rather faint border furrow which is }leaker at 

mid.Hne. Fixigenae narrower th.an glabella at eye line i slightly 

convex, nearly fb.t. Palpebral lobes ,,;ell defined; slope dOlmnard; 

longer th::i.n 0.35 gla1:ellar length. Palpebral lobes situated slightly 

rehind gJ..abellar r.lidpoint . Palpebral furrows indistinct. Eye ridges 

faint, more prominent on exfoliated specimer...8 and individuals pre-

served in limestone. Posterior area of fixigenae not as wide as gJ..a-

beJ..la at occipi.tal furro"r; narrOl .. (exsag.). Preocular facial suture 

slightly diver gent, straight. Postocular facial suture divergent, 

sinuou.s. Librleenae narrow, border moderately wide, genal spines 

moderately long. 

Thorax has t3 or 14 segrnelrGs. Axis distinctly narrower than 

pleur al regior..s . Pleurao convex with Hell developed pleural fUTrOi-lS; 
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end d i s t a l l y i n b l u n t s p i n e s , 

Pyg id ium s m a l l , o v e r t w i c e a s wide a s l o n g . A x i s t a p e r e d , c o n s i s t 

of one r i n g and t e r m i n a l p i e c e . P l e u r a l and i n t e r p l e u r a l f u r r o w s i n d i s 

t i n c t . B o r d e r p o o r l y d e f i n e d , 

S u r f a c e c o v e r e d w i t h s m a l l , f a i n t g r a n u l e s . Some w e l l p r e s e r v e d 

i n d i v i d u a l s a l s o show a few s c a t t e r e d l a r g e r g r a n u l e s . F r o n t a l a r e a 

c o v e r e d w i t h f a i n t a n a s t o m o s i n g l i n e s . 

D i s c u s s i o n . — B y t h i c h e i l u s t y p i c u m and B, a l v e a t u m a r e h e r e c o n s i d 

e r e d t o be c o n s p e c i f i c , R e s s e r ( I 9 3 9 b s p . 2 2 ) d i f f e i r e n t i a t e d 3 , 

a l v e a t u m from B, t y p i c u m on c h a r a c t e r s of t h e p r e g l a b e l l a r a r e a , t h e 

b o r d e r , and s t r e n g t h of eye r i d g e s . R e p r e s e n t a t i v e s o f b o t h s p e c i e s 

have been d i s t o r t e d by c o m p a c t i o n i n s h a l e , and t h e v a r i a t i o n be tween 

i n d i v i d u a l s i s a t t r i b u t e d t o d i s t o r t i o n , p r e s e r v a t i o n , and i n t r a s p e c i -

f i c v a r i a t i o n . 

N e a r l y a l l s p e c i m e n s t h a t R e s s e r a s s i g n e d t o B. a l v e a t u m a r e 

e x f o l i a t e d , w h e r e a s t h e s p e c i m e n s t h a t he a s s i g n e d t o B. t y p i c u m 

a r e n o t e x f o l i a t e d . Compar ison of n o n e x f o l i a t e d p a r a t y p e i n d i v i d u a l s 

o f e a c h s p e c i e s h a s shown t h a t a c t u a l d i f f e r e n c e s a r e m i n o r , and i n my 

o p i n i o n do n o t w a r r a n t t a x o n o m i c s e p a r a t i o n . 

O c c u r r e n c e , — A b u n d a n t i n c o l l e c t i o n s UU-432, UU-433, UU-434, UU--

4 3 ? , and UU-465, Common i n c o l l e c t i o n UU-435. R a r e I n c o l l e c t i o n s 

UU-427, UU-429, UU-430, UU-436, UU-438, UU-439, UU-440, and UU-462. 

Genus CABORCELLA Lochisan, 1948 

C a b o r c e l l a . LOGMAN, 1948 , p . 4 6 1 ; HOWELL, 1959 . P . 2 3 3 . 

Type s p e c i e s . — C a b o r c e l l a a r r o y o s e n s i s LOCHMAN, 1 9 4 8 , p , 4 6 1 - 4 6 2 , 

P I . 7 0 , f i g s . 1 9 - 2 1 . * 
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end distally in blunt spines. 

Pygidi'..lffi s mall, over brice as wide as long. Axis t.apered, Gonsists 

of one ring and terminal piece. Pleural and interpleural furrm/'S indis·

tinct. Border poorly defined. 

Surface covered with small, faint granules. SOIne well preserved 

individuals also sholf a f ew scattered larger granules. Fronta.} area 

covered 1-11 th faint anastomosing lines. 

Discussio~. --Bythicbeilu.§. typiCW11 and ~. alveatum are here consid

ered to be conspecific. Resser (1939b z p . 22) differentiated ~. 

alveatum from E.. typicum on characters of the preglabel1ar area, the 

border, and strength of eye ridges. Representatives of both spe~ies 

have been distorted by compaction in shale, and the variation between 

individuals is attributed to distortion , preservation, and intraspeci

fic variation . 

Nearly all specimens that Ressel.' assigned to ;g. alv88.twll are 

exfoliated, lfhereas the specimens that he assigned to ll. typie~~ 

are not exfoliated . Comparison of nonexfoliated para type individuals 

of each species has shown that. actual differences are minor p and in my 

opinion do not warrant taxonoillic separation. 

Occurrence .--Abundant i n collections 00·-432, UTJ-4J3, uU-434 , uu-· 

4-37, and uu-465 . Common in collection Uu..J+ 35 . Rare in ccllections 

UU..J+27, UU-l~29, UU-l~30, UU-436, UU-438, UU-439, UU....ljlI-O, and UU-462. 

Genus CABORCELLA LoCriIl)an, 1948 

Caborcella LOCHl1AN , 19l.J·S , 1'. 461; HOioJELL, 1959, p. 233. 

'Type species.--Ca~X'cella ar.t'o'ycsen~is IDCH}W!, 191-1-8 , p. 461-462, 

Pl. 70, fi gs . 19-21, 



D j a f f l o s i s . — T h e d i a g n o s i s of Pa lmer ( i n p r e s s ) i s r e p e a t e d h a r e . 

Modera te s i z e d k o c h a s p i d t r i l o b i t e s w i t h known 
c r a n i d i a l l e n g t h up t o 15 mm. C r a n i d i u m g e n t l y t o 
m o d e r a t e l y convex t r a n s v e r s e l y and l o n g i t u d i n a l l y . 
G l a b e l l a p r o m i n e n t , t a p e r e d , s t r o n g l y t o b l u n t l y r o u n d e d 
a t f r o n t , w e l l d e f i n e d a t s i d e s by d e e p a x i a l f u r r o w 
and a t f r o n t by a b r u p t change i n e x o s k e l e t a l s l o p e ox-
s h a l l o w p r e g l a b e l l a r f u r r o w . T h r e e o r f o u r p a i r s of 
w e l l d e f i n e d , g e n e r a l l y d e e p g l a b e l l a r f u r r o w s p r e s e n t ; 
p o s t e r i o r p a i r d e e p e s t , c u r v e d o r s t r a i g h t . O c c i p i t a l 
f u r r o w d e e p , d e e p e s t d i s t a l l y . O c c i p i t a l r i n g s i m p l e . 
F r o n t a l a r e a g e n e r a l l y c o n c a v e . Brim v e r y n a r r o w 
s a g i t a l l y . B o r d e r b r o a d , p o o r l y de f ined . , c o n c a v e , 
b e a r i n g p o o r l y t o w e l l d e v e l o p e d p s e u d o f u r r o w , S a g i t t a l 
l e n g t h of f r o n t a l a r e a r a n g e s from s l i g h t l y l e s s t h a n 
o n e - t h i r d , t o a b o u t t w o - t h i r d s s a g i t t a l g l a b e l l a r l e n g t h 
e x c l u s i v e of o c c i p i t a l r i n g . F i x e d c h e e k s f l a t o r c o n v e x , 
h o r i z o n t a l o r u p s l o p i n g ; p r o m i n e n t o c u l a r r i d g e u s u a l l y 
p r e s e n t ; w i d t h of p a l p e b r a l a r e a be tween o n e - h a l f and 
t w o - t h i r d s b a s a l g l a b e l l a r w i d t h . P a l p e b r a l l o b e s w e l l 
d e f i n e d , s i t u a t e d o p p o s i t e o r s l i g h t l y p o s t e r i o r t o 
g l a b e l l a r m i d l e n g t h ; e x s a g i t t a l l e n g t h a b o u t o n e -
t h i r d s a g i t t a l g l a b e l l a r l e n g t h e x c l u s i v e of o c c i p i t a l 
r i n g , P o s t e r i o r l i m b s a b o u t e q u a l i n t r a n s v e r s e l e n g t h 
t o b a s a l g l a b e l l a r w i d t h . E x t e r n a l s u r f a c e w i t h g r a n u l a r 
o r n a m e n t a t i on . 

Cour se of a n t e r i o r s e c t i o n o f f a c i a l s u t u r e n e a r l y 
s t r a i g h t f o r w a r d from p a l p e b r a l l o b e . Cour se of p o s t e r i o r 
s e c t i o n d i v e r g e n t , s i n u o u s . 

A s s o c i a t e d p a r t s n o t known. 

D i s c u s s i o n . —Lochman gave a good d i a g n o s i s of t h i s g e n u s . S u b s e 

q u e n t l y , R a s e t t i (1951) and F r i t z (1968) a s s i g n e d s e v e r a l new s p e c i e s 

t o t h e g e n u s i n c l u d i n g P o u l s e n i a gpaj iosa R e s s e r , wh ich Lochman had 

e x c l u d e d . Based on d i f f e r e n c e s i n t h e s t r u c t u r e of t h e f r o n t a l a r e a 

Pa lmer ( i n p r e s s ) h a s r e t a i n e d , s p e c i e s w i t h p o o r l y d e f i n e d , c o n c a v e 

b o r d e r s i n C a b o r c e l l a , and h a s a s s i g n e d s p e c i e s w i t h d e e p b o r d e r f u r r o w s 

and convex b o r d e r t o a new g e n u s , Nye11a. 

CABORCELLA CRACENS n , s p . 

P I . 2 0 , f i g s . 1 0 , 1 1 , 13 -15 
e 

D i a g n o s i s . - - C r a n i d i u m s u b q u a d r a t e , c o n v e x . G l a b e l l a p r o m i n e n t , 

~t.nc;'.;j:~. --The diagnosis of ?almer (in prosf:',) :ts ;..'epcat:d :::'are: 

goderate sized kochaspid trilobites Hith knovm 
cranidial length up to 15 mra. Cranid.ium gently to 
m·:)d erately convex transversely and longi tudinall;r. 
GlabcJ.l:i prominen.t, tapered, s'c,rongly to bluntly rm.'.nded 
at frcnt, well defined at sides by deep axial fUITOH 
and. at front by abrupt change in exoslwletal slope or 
sho.llow pregla,1:;8llar furroH, Three or four pairs of 
Nell defined, generally deep gla bellar fm-roHs present s 
postorio:c pair deepest, curved or straight. Occi:pital 
furrow dee}l, deepest distally. Occipital ring sir:~ple. 
Frontal area generally concave, Brim very narrOH 
sc1.gitally. :Border 'broad, poorly defined, concave) 
bea:r.ing poorly to well developed pseudofurroH. SaGittal 
length of fronta.l area ran;,:es from sliGhtly less -UXl.ll 

one-t.hird. to about two-thirds 8agittal glabellar lenGth 
exclusive of occipital ring. Fixed cheeks flat or convex, 
horizontal or upslopin,~; pro:ninent ocular ridge tlsl1ally 
present; r;idth of palpebral area betHeen one-half and 
two-thirG.s basal 81.:1 bellar Hidth, }'alpe'bral lOGBS Hell 
defined, situated opposite or slightly posterior to 
glabellfl..r midlength; exsagittal length about ono-
third s5.gittal glabellar length exclllsive of oc:::!iI;Hal 
ring. Posterior limbs about equal in transverse ]er:ctb 
to basal glabellar width. External surface with grcln,·J .. a.r 
ornamentation. 

COm"S0 of anterior sectj,on of facial sutu-::::'e m;<l_~cl~' 

straightfonmrd from palpebral lobe. Course of po~,t8:::ior 
section divergent, sinuous. 

Associa-;:.ed :parts not knovm. 

Discussion. --Loch''1lan gave a good diagnosis of thlf.', genus. Suh:;e-

quently, Rasetti (1951) and Fritz (1968) assigned several neH spec5.,e;s 

to tho genus including Poulsenia grano,sa Hesser, which T..ocb':an had 

excluded. Eased on differences in the structure of the frontal a2',32. 

fah18X' (j.n press) !la.s retained species v;i th poorly definecl 1 concave 

txTf.'ders in Caborcel1a, and has assigned specles with clee]) border furroHs 

and cmH'ex border to a neH genus, Nyella. 

CABORCELLA CRACENS n. sp. 

Pl. 20, figs. 10, 11, 13-15 

" Dia,gp.osis. ··-Cran:i.diurn subquadrate, convex. GIa belh prominent ~ 
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h i g h l y c o n v e x , s t r o n g l y t a p e r e d , b l u n t l y r o u n d e d a n t e r i o r l y . T h r e e 

p a i r s of g l a b e l l a r f u r r o w s v i s i b l e : 31 c o n v e x , o b l i q u e b a c k w a r d s , 

r e a c h e s o c c i p i t a l f u r r o w ; S2 c o n v e x , o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e . 

A x i a l f u r r o w d e e p , p r e g l a b e l l a r f u r r o w d i s t i n c t , s h a l l o w . O c c i p i t a l 

f u r r o w d e e p , s t r a i g h t , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g p r o m i n e n t , 

t r i a n g u l a r , s l o p e s upward p o s t e r i o r l y , l a c k s s p i n e o r n o d e , F r o n t a l 

•area c o n c a v e , p r e g l a b e l l a r f i e l d a b o u t same w i d t h a s b o r d e r . B o r d e r 

n a r r o w ( s a g , ) , s t r o n g l y u p t u r n e d . B o r d e r d e f i n e d by an a b r u p t c h a n g e 

i n s l o p e r a t h e r t h a n d i s t i n c t b o r d e r f u r r o w , F i x i g e n a e a b o u t 0 , 6 0 

g l a b e l l a r w i d t h a t eye l i n e , s l i g h t l y c o n v e x , s t r o n g l y u p s l o p i n g . 

P a l p e b r a l l o b e s p r o m i n e n t , a b o u t 0 , 3 0 g l a b e l l a r l e n g t h , s t r o n g l y 

u p t u r n e d , s i t u a t e d s l i g h t l y b e h i n d g l a b e l l a r m i d p o i n t . P a l p e b r a l f u r r o w 

i n d i s t i n c t . Eye r i d g e s w e l l d e v e l o p e d , l o n g , mee t a x i a l f u r r o w i n f r o n t 

of S 3 . P o s t e r i o r a r e a of f i x i g e n a e w i d e r t h a n g l a b e l l a , a t o c c i p i t a l 

f u r r o w , P r e o c u l a r f a c i a l s u t u r e d i v e r g e n t , c o n v e x , P o s t o c u l a r f a c i a l 

s u t u r e d i v e r g e n t , c o n v e x . 

H i g h e r p a r t s of c r a n i d i u m c o v e r e d w i t h s c a t t e r e d l a r g e g r a n u l e s 

and a b u n d a n t f i n e g r a n u l e s . Lower p a r t s of c r a n i d i u m and f u r r o w s 

c o v e r e d w i t h f a i n t g r a n u l e s , f a i n t p u n c t a e o r b o t h . 

D i s c u s s i o n , - - T h i s s p e c i e s i s c h a r a c t e r i z e d by a c o n c a v e f r o n t a l 

a r e a , r e l a t i v e l y n a r r o w u p t u r n e d b o r d e r , s t r o n g l y t a p e r e d g l a b e l l a , 

s t r o n g l y u p t u r n e d f i x i g e n a e , and an u p s l o p i n g o c c i p i t a l r i n g . I t 

d i f f e r s f rom a l l o t h e r s p e c i e s o f C a b o r c e l l a ( a s r e s t r i c t e d by P a l m e r , 

i n p r e s s ) by h a v i n g an e x o s k e l e t o n c o v e r e d w i t h l a r g e c o a r s e g r a n u l e s 

and s c a t t e r e d f i n e r g r a n u l e s . 

Occurrence .—Common i n c o l l e c t i o n UU-465. Rare i n c o l l e c t i o n 
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highly convex, ostrongly tapered , bluntly rounded anter5.orly. Th.ree 

pairs of glabeJ.lar fUl',I'OWS visible: Sl convex, oblique bacbrarlls, 

reac!1es occipital furrow; S2 convex, oblique backwards ; 83 transverse. 

Axial fi.J.rrmT deep, preglabellar furrow distinct. shallow. Occipital 

furX'o \-! deep f s t.raight, deepens laterally. Occipital ring prominent , 

triangular, slopes upward posteriorly, lacks spine or nod.e . Frontal 

area concave, v.cegla bellar fie ld a bout same rlid th as border. Border 

narrm,q (sag.), strongly upturned. Border defined by an abrupt c ha.nge 

in slope rather than distinct border furrow. Fixigenae a"i:xlUt 0.60 

glabellax i'ridth at eye line, slightly convex, strongly upsloping . 

Palpeb:cal lobes promi nent, about 0.30 glabellar length, f:5trongly 

upt1.Lcned , situated s lightly behind glabellar midpoint . Palpelrral furrmis 

indistinct. Eye ridges well developed, long, meet. axial fU:tTOW in f:con-i:. 

of S3. PO,sterior e..::-ea of fixigenae wider than glabella. at occ:ipi tal 

furrow. f-reocu1ar facial suture divergent , convex. PostocuJ.ar facia,1 

suture divergent, convex. 

Higher parts of cranidium covered with s cattered large ~;ranules 

and abundant fine granules. Lower parts of cranidium and fu.rrows 

covered with faint granules, faint punctae or both. 

Discussion.--This species is characterized by a. concave frontal 

area, relatively narrOH upturned border, strongly tapered glabella, 

strongly upturned fixigenae, and an ups loping OCCipital ring . It 

differs from all other species of Caborcella (as restricted by PaL~erg 

in press) by having an exoskeleton covered with large coarse granules 

and scattered finer granules. 

Occnrrence . --Common in collectj.on UU-465. Rare in collection 

UU-lIJ4. 
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H o l o t y p e . — C r a n i d i u m (1535) i l l u s t r a t e d on p l a t e 2 0 , f i g u r e s 10 , 

1 1 , and 1 8 . 

Genus CHANGIA W a l c o t t , 1924 

C h a n c i a WALCOTT, 1924 , p . 5 5 ; WALCOTT, I 9 2 5 , p . 8 0 ; SIIJKER and 

SHROCK, 1944 , p . 6 0 9 ; RASETTI, 1 9 5 1 , P . 2 1 2 ; HOWELL, 1959 , p . 2 3 9 ; 

PAIi'lER, 1 9 6 3 , p . 69. 

Type s p e c i e s . — C h a n c i a ebdome ¥ALCOTT, 1924 , p . 5 5 , P I . 1 0 , f i g . 

4 . 

D i s c u s s i o n . — W a l c o t t ( 1 9 2 5 , P« 30 ) gave a good d e s c r i p t i o n ox t h e 

g e n e r i c c h a r a c t e r s o f C h a n c i a . R a s e t t i i n c l u d e d i n C h a n c i a s p e c i e s 

h a v i n g b o t h c o n c a v e and convex b o r d e r s , b u t Pa lmer ( 1 9 6 8 , p . 69 ) 

p l a c e d t h e s p e c i e s w i t h convex b o r d e r s i n t h e genus P r e h e d i n i a , As 

r e s t r i c t e d , C h a n c i a h a s a b road c o n c a v e c r a n i d i a l b o r d e r and i s found 

o n l y i n b e d s o f e a r l y t o m e d i a l Middle Cam to: l a n a g e . 

CHANCIA CORIACEA ( R e s s e r ) 

C l a p p a s p i s c o r i a c e a RESSER, 1939b , p , 2 0 , P I . 6 . f i g s , 1 1 - 1 2 , 

C h a n c i a c o r i a c e a ( R e s s e r ) fRITZ, 1 9 7 1 , P« 4 4 , 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e . G l a b e l l a p r o m i n e n t , t a p e r e d , 

b l u n t l y r o u n d e d a n t e r i o r l y . Four* p a i r s of l a t e r a l g l a b e l l a r f u r r o w s 

e v i d e n t on e x f o l i a t e d g l a b e l l a . 3 1 t o S3 o b l i q u e b a c k w a r d s ; S4 p i t 

l i k e . A x i a l and p r e g l a b e l l a r f u r r o w s d e e p l y i m p r e s s e d . O c c i p i t a l 

f u r r o w m o d e r a t e l y d e e p , n a r r o w , d e e p e n s l a t e r a l l y . O c c i p i t a l r a n g , 

p o o o r l y p r e s e r v e d , a p p e a r s t o be r e l a t i v e l y n a r r o w and t r i a n g u l a r . F r o n 

t a l a r e a d o w n s l o p i n g ; p r e g l a b e l l c i r f i e l d convex and s l i g h t l y g r e a t e r t h a n 

0 , 3 5 g l a b e l l a r l e n g t h . Bo rde r f u r r o w w e l l d e v e l o p e d , b o r d e r p r o m i n e n t , 

u p t u r n e d , becomes n a r r o w e r l a t e r a l l y , F i x i g e n a e s l i g h t l y n a r r o w e r t h a n 

Hol.otype.--Cranldit=.m (1535) illustr ated 0 1 pl ate 20 , figures 10, 

H, and 13. 

Genus CP...ANCIA ~'[alcott, 1921j.. 

Chanc~.§_ HALCOTT , 1924, p. 55; i~ALCOT1' , 1925 , p. 80; SIfJ}1BH and. 

SHRO(' ·' 10)01, 609' R' AC'.-,nvnr ·'951 "1'" }Ton r;TL 195(" p 2"< '1 . _ .!i , ~, p. ,rt...).t!ilL, J. , p , c,~ , • ,',h.U I' ,/, • ./ 7 , 

PALNER , 1968, p. 69, 

ill.§. species.--Chancla e1x1ome \~ALCOT'l', 1924 , p . 55, PI. 10, fig. 

4. 

Discussion,--Halcott (1925, p. 80) gave a good. description of the 

generic characters of Chancia. Rasetti included in ghanc_~:0. speeies 

having both conca-Ie and conve x. borcleY.'s; but Palmer (J968, p . 69) 

placed the species with convex bord.er s in t he genus Px.'.Q:~edin~a. . As 

restricted, Chancia has a broad concave cran:ioJ.al bcrc.er ::l.lld is fow:d 

only in beds of early to medial r1iddle Ca.mbric'll·! age . 

CHANCIA CORIACEA (Ressel.') 

Clappaspis coriacea RESSER, 1939b, p. 20, PI, 6~ fi.gs . 11-1..2. 

Chancia coria cea (Ressel.' ) 1'RITZ I 1971 f p . 41fo . 

Diagnosis.--Cranidium suhnuacl.rate . Glabella . 4 ~ prOilnnen.:. : t ape:ced J 

bluntly rounded anteriorly. FOUl' }airs of la tere.l g].abellar furL'oYis 

evid.ent on exfoliated. glabella: 81 t o 83 obliriue !.~,cblard.s; S4 pit-

like. Axial a11d preglabellar furroHs deeply i mpressed. . Occlpital 

furrO~l moderately deep, narrow J deepens laterally. Occipi+al ring~ 

pooorly preserved , appears to be x'elatively na:rr OH and triangular. li'ron-

tal area downsloping ; preglabellar field convex and slightly greater than 

0.35 glabellax length. Border furrm'T well d.eve lope:l ; border promj_nent, 

upturned, OOCOJ1lSS narrower laterally. l'''i;~:l.gena.e slightly narrOi·rer than 
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g l a b e l l a a t eye l i n e , s l i g h t l y c o n v e x , n e a r l y f l a t . P a l p e b r a l l o b e s 

p r o m i n e n t , s l o p e upward , 0 . 3 5 l e n g t h of g l a b e l l a , o p p o s i t e m i d d l e t h i r d 

of g l a b e l l a , . Eye r i d g e s p r o m i n e n t , i n t e r s e c t a x i a l f u r r o w s a t S 4 , 

P r e o c u l a r f a c i a l s u t u r e s l i g h t l y c o n v e r g e n t , c o n v e x . P o s t o c u l a r 

f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . S u r f a c e c o v e r e d w i t h l a r g e s c a t t e r e d 

g r a n u l e s and s m a l l e r c l o s e l y - s p a c e d g r a n u l e s . E x f o l i a t e d s p e c i m e n s 

p u n c t a t e , 

D i s c u s s i o n . — I a g r e e w i t h F r i t z ( 1 9 7 1 , p . 4 4 ) i n h i s a s s i g n m e n t of 

t h i s s p e c i e s t o C h a n c i a . The d i a g n o s i s i s b a s e d on t h e h o l o t y p e , 

wh ich i s a l m o s t c o m p l e t e l y e x f o l i a t e d . When R e s s e r p h o t o g r a p h e d t h e 

h o l o t y p e i t r e t a i n e d more of t h e c a r a p a c e and showed c o a r s e and s m a l l 

g r a n u l e s , b u t s i n c e t h a t t i m e t h e h o l o t y p e h a s l o s t most of i t s c a r a p a c e 

b e c a u s e o f l a t e x i n g , and t h e s u r f a c e d e t a i l i s n o t e v i d e n t from t h e 

a c t u a l s p e c i m e n . 

O c c u r r e n c e , — R e s s e r ' s t y p e m a t e r i a l from l o c a l i t y 5 5 o . 

CHANCIA EBDOME W a l c o t t 

P I , 2 0 , f i g s . 1 7 - 1 9 

C h a n c i a ebdome WALCOTT, 1924 , p . 5 5 , P I , 10 , f i g . 4 ; WALCOTT, 1 9 2 5 , 

p . 8 0 , P i . 1 7 , f i g . 2 6 ; RESSER, 1 9 3 9 a , p . 1 7 , P I . 4 , f i g s , 1 2 - 1 4 , 

C h a n c i a a n g u s t a RESSER, 1939a , p . 1 8 , P I . 5 , f i g s . 1 3 , 14 , 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e , s l i g h t l y w i d e r t h a n l o n g , 

o r i g i n a l c o n v e x i t y unknown due t o d i s t o r t i o n i n s h a l e . G l a b e l l a r o u n d e d 

t o t r u n c a t e d a n t e r i o r l y . T h r e e p a i r s of g l a b e l l a r f u r r o w s v i s i b l e , 31 

o b l i q u e b a c k w a r d s , c o n v e x ; S2 o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e . A x i a l 

and p r e g l a b e l l a r f u r r o w s m o d e r a t e l y d e e p . O c c i p i t a l f u r r o w w e l l d e f i n e d , 

n e a r l y s t r a i g h t , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g a b o u t 0 , 2 0 g l a b e l l a r 

l e n g t h , b e a r s a s m a l l median n o d e . F r o n t a l a r e a n e a r l y 0 , 7 5 l e n g t h of 

gla:)ella at eye line , slightly convex , ne,. .. 1.'ly flat. Falpe'o:r:al lobes 

prominent , slope upHard, 0.)5 length of glabella , opposit'S! midd.le t hird. 

of glabella,. Eye ridges prominent, tntersect axial fUTTo VTs a t SLy, 

F-.ceocular facial suture s light ly convergent, convex . Pos t.ocule,r 

facial suture divergent, sinl;l0us. Surface covered Hith la:cge sca.ttered 

g-.canules and smaller closely-spaced granules. Exfoliated specimens 

punctate . 

Discussion .--I a gree vrith l<'ritz (1971 , p. 44) in his asslgnrnent of 

this species to .9han~ia. The d:i.agnosis :1.s based on the holotype, 

which is almost completely exfoliated . When Resser photol::,"Taphed the 

holotype it retained more of the carapace and shoHed coa.:cse a lld s;na.1.1 

granules, but since that t ime t.he holotype has lost most of its cc,rapac8 

because of latexing , and the surface detai l is not evid.ant from ths 

actual s peci men. 

I 
Occurrence .--Resser's type material from locality 55e . 

CHANCIA EBDOl'!E Halcott 

Pl. 20, figs. 17-19 

ChanciB: ebdome vlALCOTT, 1924, p • .5.5, Pl. 10, fig. 4; WALCOTT I 19.?5! 

'" p. 80, Pl. 17, fig . 26; RESSER , 1939a, p. 17, P1. 4, figs. 12-14. 

Chancia angusta HESSER , 1939a , p. 18 , Pl. 5, figs . 13, 14. 

Diagnosls.--Cranidium subquadrate, slightly wi e,er than long, 

original convexity unknown due to distortion in shale . Gla bella :LOUIlded 

to truncated anteriorly. Th.1:'ee pairs of glabellar furrows visible : 81 

oblique backwards, convex ; S2 oblique b-:tckwards; S3 t ransverse, Axial 

and preglaoollar furrows moderately deep. Occipit::l. l flL"".TOW Hell def1ned.. 

nearly straight. deepens laterally. Occipit al rins a bout 0 .20 glabellar 

length, bears a s mall median node. Frontal area nearly 0. 75 length of 
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g l a b e l l a , s l i g h t l y c o n c a v e , F r e g l a b e l l a r a r e a d i s t i n c t l y l o n g e r ( s a g . ) 

t h a n b o r d e r , B o r d e r s l i g h t l y u p t u r n e d , n a r r o w s l a t e r a l l y . F i x i g e n a e 

s l i g h t l y n a r r o w e r t h a n g l a b e l l a a t eye l i n e , s l i g h t l y c o n v e x and 

u p s l o p i n g . P a l p e b r a l l o b e m o d e r a t e l y s m a l l , a b o u t 0 , 3 0 g l a b e l l a r 

l e n g t h 5 s i t u a t e d o p p o s i t e m i d d l e t h i r d of g l a b e l l a . Eye r i d g e s m o d e r a t e 

l y s t r o n g , n e a r l y s t r a i g h t . P o s t e r i o r a r e a o f f i x i g e n a e a b o u t same 

w i d t h a s g l a b e l l a a t o c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l s u t u r e m o d e r a t e 

l y d i v e r g e n t , s t r a i g h t . P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s l i g h t l y 

c o n v e x . -

Tho rax h a s 20 s e g m e n t s , p l e u r a l r e g i o n s w i d e r t h a n a x i s . P l e u r a e 

end d i s t a l l y i n s h o r t , b l u n t s p i n e s , 

Pyg id ium s m a l l , p o o r l y p r e s e r v e d , o v e r t w i c e a s wide a s l o n g . 

A x i s t a p e r e d , d o e s n o t r e a c h p o s t e r i o r m a r g i n of p y g i d i u m ; c o n s i s t s of 

one o r p o s s i b l y two f a i n t s e g m e n t s and a t e r m i n a l p i e c e . P l e u r a l r e g i o n 

d o w n s l o p i n g c r o s s e d by two f a i n t p l e u r a l f u r r o w s . B o r d e r o b s o l e s c e n t . 

S u r f a c e of c a r a p a c e f i n e l y t o m o d e r a t e l y g r a n u l o s e . 

D i s c u s s i o n , — - R e s s e r ( 1 9 3 9 a , p . 18) named C h a n c i a a n g u s t a and 

s t a t e d t h a t i t d i f f e r e d from C, ebdome i n h a v i n g a n a r r o w e r c r a n i d i u m 

and, b e i n g more f i n e l y g r a n u l o s e . E x a m i n a t i o n of R e s s e r ' s s p e c i m e n s 

shows t h a t t h e c r a n i d i a a r e s l i g h t l y s m a l l e r b u t a r e n o t n a r r o w e r t h a n 

c r a n i d i a of C, ebdome. S u r f a c e o r n a m e n t a t i o n of C. ebdome i s s l i g h t l y 

more g r a n u l o s e on some i n d i v i d u a l s b u t o t h e r p a r a t y p e i n d i v i d u a l s a r e 

i d e n t i c a l t o C„ a n g u s t a . Both s p e c i e s come from t h e same l o c a l i t y and 

a r e h e r e c o n s i d e r e d c o n s p e c i f i c . 

O c c u r r e n c e , — R e s s e r ' s t y p e m a t e r i a l from l o c a l i t y 5 5 o . 

CHANCIA c f . C EBDOME 

P I . 2 1 , f i g s , 1 , 2 

glabe~la, slightly concave. Preglabellar area distinctly longer (sag.) 

than borde:r.'. Border sUghtly upturned, narrOHS laterally. Flixigenae 

slightly narrower than glabella at eye line, slightly convex and 

upsloping . Palpeb-.cal lo-be moderately s mall, about 0.30 glabellar 

length, situated opposite mi ddle third of glabella. Eye rldges moderate-

1y strong r nearly straight . Posterior area of fixigenae about same 

width as glabella at ocd.pi ta.l furrow. Preocular facial suture moderate-

1y divergent, straight. Postccular facial suture divergent, slightly 

convex. 

Thorax ha s 20 segments, pleural regions Hider than axis . Pleurae 

end dlstally in shortl blunt spines. 

Pygidium small, poorly preserved, over twice as wide as long . 

Axis tapered, does not reach posterior margin of pygicliufil; consists oi' 

one or :possi bly two fai nt segments and a terminal piece, Pleural regions 

clOlmsloping erossed by two faint pleural furrows. Border obsolescent . 

Surface of carapace finely to moderately granulos8. 

Discussion.--Resser (1939a, p. 18) named Chancia angusta and 

stated that it differed from Q. ebdom~ in having a narrOHer cranidium 

and being more finely granulose. Examination of Resser's specimens 

shows that 'che cranidia are slightly smaller but are not na"rTO,.;er than 

cranidia of C. e hiome, Surface ornamentation of Q. eMome is slightly 

more granulose on some indivldua1s but other paratYl)8 i ndividuals are 

identical to Q. angusta. Both species come from the same locality and. 

are here considered conspecific. 

Occ~EQnc~. --Resser' s t.ype rna terial from locality 55c. 

CHANCIA cf. C. EBDOHE; 

Flo 21, figs. 1, 2 
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D i s c u s s i o n . — T h i s s p e c i e s i s r e p r e s e n t e d by t h r e e p o o r l y p r e s e r v e d 

c r a n i d i a from Antimony Canyon. The i n d i v i d u a l s a g r e e w e l l w i t h C. ebdome 

i n most r e s p e c t s . The p r e o c u l a r f a c i a l s u t u r e however , i s d i s t i n c t l y 

l e s s d i v e r g e n t . Because of p o o r p r e s e r v a t i o n and s m a l l number of 

s p e c i m e n s , s u c h a s m a l l d i f f e r e n c e d o e s n o t w a r r a n t naming a new s p e c i e s 

u n l e s s i t s h o u l d p r o v e t o be a. c o n s t a n t f e a t u r e of s p e c i m e n s a t t h a t 

h o r i z o n and l o c a l i t y , 

O c c u r r e n c e , - - T h r e e c r a n i d i a i n c o l l e c t i o n UU-430. 

CHANCIA VENUSTA ( R e s s e r ) 

P I . 2 1 , f i g s . 3 - 6 

Kochina v e n u e t a RESSER, 1939a , p . 5 3 , P I - 6 , f i g s , 9 , 10 

C h a n c i a y e n u s t a ( R e s s e r ) FRITZ, 1968 , p . 2 3 0 , P I . 4 0 , f i g s . 3 1 - 3 4 . 

D i s c u s s i o n . — T h e d i a g n o s i s by F r i t z ( 1 9 6 8 , p . 2 3 0 ; i s a d e q u a t e 

and i s f o l l o w e d h e r e . I a g r e e w i t h F r i t z ( I 9 6 8 , p , 2 3 0 ) i n h i s a s s i g n 

ment of t h i s s p e c i e s t o C h a n c i a . The l o n g p r e g l a b e l l a r f i e l d and t h e 

s h o r t , q u a d r a t e g l a b e l l a a r e c o n s i d e r e d t o be d i a g n o s t i c of t h e g e n u s 

C h a n c i a , 

Occurrence .—Common i n c o l l e c t i o n UU-4GS; r a r e i n c o l l e c t i o n 

UU-420. 

Genus EHilANIELLA R e s s e r , 193? 

B h m a n i e l l a RESSER, 1937 , p . 10 ; PALMER, 1954 , p , 7 5 ~ ? 6 ; HOWELL, 1959 , 

P- 2 3 9 . 

C l a p p a s p i s DEISS. 1939 , P . 7 8 . 

Type s p e c i e s . — C r e p i c e p h a l u s ( L o g a n e l l u s ) q u a d r a n s HALL and 

WHITFIELD, 1887 , P . 2 3 8 , P I , 2 , f i g s . 1 1 - 1 3 . 

D i s c u s s i o n , — P a l m e r (1954 , p . 75**76) h a s t h o r o u g h l y d e s c r i b e d and 

:1.51 

Discussion . --This s pecies is re:presentcd by tbree poorly preserved 

cranidia from Antimony Canyon . The i ndividuals agcee Hell .. lith Q. etdo~ne 

in most respects . The preocular facial sutur e hm,e'ler, is distinctly 

less divergent. .Because of poor pre s erva tion a nd s lr.all number of 

specimens , such a s mall difference d oes not. warrant naming a new species 

unless it should prove to be a constant fea:bre of specimens at that 

horizon and locality. 

Occurrence. --Three cranidia in collection UU-430 . 

CHANCIA VENUSTA (Hesser ) 

Pl. 21, figs . 3-6 

Kochina venusta RESSER , 19390. , p . 53, PI. 6, fi gs . 9, 10 

Chancia venus to. (Resser) }<'RITZ, 1968, p . 230, PI. 40, figs . 31-31+. 

Piscussic.!?:..--Tbe diagnosis cy Fritz (1968, p. 230) is adequate 

and is followed here. I a gree with F:l.'itz (1968 ) p, 230) in his assign

ment of this species to Chancia . The long pregl absllar.field and the 

short, quadrate g labella arc considered to be diagnostic of the genus 

Cha,nci~. 

Occurrence. ---Common in collection uu-l-l-08 ; J:are in collection 

UU-420. 

Genus EHi'L~NIELLA Hesser, 1. 93 7 

EhmaniellB:, RESSER , 1937, p. 10 ; PAU iER , 1954, p . 75-76 ; HOlmLL , 1959, 

p. 239. 

Clappaspis DEISS , 1939, p. 78. 

Type sE8cies. --CrepiccpbaJ.us (I:!oganellus) ~adra.ns H.lI.LL and 

WHITFIELD, 1887. p. 238, Pl . 2, figs. 11 -13. 

Discussion, --Pc1lmer (199+, p. 75-76 ) has thoroughly (lescribed and 
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d i s c u s s e d t h i s g e n u s , 

EHr-IANIELLA PETALORA n , s p . 

P I , 2 1 , f i g s . 7 , 9 - 1 1 , 1 4 , 15 

D i a g n o s i s . —-Cranidium s u b q u a d r a t e , b r o a d l y r o u n d e d a n t e r i o r l y , 

m o d e r a t e l y c o n v e x . G l a b e l l a p r o m i n e n t , t a p e r s , rounded, a n t e r i o r l y . 

T h r e e p a i r s of f a i n t g l a b e l l a r f u r r o w s v i s i b l e : S I o b l i q u e b a c k w a r d s ; 

S2 o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e . A x i a l f u r r o w s d i s t i n c t ; p r e g l a 

b e l l a r f u r r o w s h a l l o w . O c c i p i t a l f u r r o w n a r r o w , m o d e r a t e l y d e e p . 

O c c i p i t a l r i n g a b o u t 0 , 3 5 l e n g t h of g l a b e l l a , b e a r s a s m a l l median n o d e . 

F r o n t a l a r e a c o n c a v e , a b o u t 0 , 5 0 g l a b e l l a r l e n g t h ; p r e g l a b e l l a r f i e l d 

s l i g h t l y c o n v e x , d o w n s l o p i n g . B o r d e r s t r o n g , u p t u r n e d ? ; m a i n t a i n s 

n e a r l y c o n s t a n t w i d t h . B o r d e r d e l i n e a t e d by a s t r o n g b o r d e r f u r r o w , 

B o r d e r s l i g h t l y n a r r o w e r t h a n p r e g l a b e l l a r f i e l d , F i x i g e n a e s l i g h t l y 

n a r r o w e r t h a n g l a b e l l a a t eye l i n e , s l i g h t l y c o n v e x , n e a r l y f l a t . 

P a l p e b r a l l o b e s w e l l d e v e l o p e d , s l i g h t l y u p t u r n e d , o p p o s i t e m i d d l e t h i r d , 

of g l a b e l l a , n e a r l y 0 . 5 0 l e n g t h of g l a b e l l a . Eye r i d g e s m o d e r a t e l y 

s t r o n g , s l i g h t l y a r c u a t e . P o s t e r i o r a r e a of f i x i g e n a e s l i g h t l y n a r r o w e r 

t h a n g l a b e l l a a t o c c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l s u t u r e d i v e r g e n t , 

s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . 

T h o r a x n o t known, 

Pyg id ium s m a l l , t w i c e a s wide a s l o n g . A x i s t a p e r s p o s t e r i o r l y , 

d o e s n o t e x t e n d t o p o s t e r i o r b o r d e r , c o n s i s t s of two r i n g s and a t e r m i n a l 

p i e c e . P l e u r a l r e g i o n s d o w n s l o p i n g , c r o s s e d by t h r e e p a i r s of p l e u r a l 

f u r r o w s and two pa- i r s of l e s s d i s t i n c t i n t e r p l e u r a l f u r r o w s . B o r d e r 

i n d i s t i n c t . 

S u r f a c e of c r a n i d i u m d e n s e l y c o v e r e d w i t h g r a n u l e s of v a r i e d s i z e s . 

Pygidiu ia c o v e r e d w i t h s c a t t e r e d g r a n u l e s . 

discussed this genus . 

Em1ANI ELL.A. PETALORA n. sp. 

Pl. 21, figs. 7, 9-11, 14, 15 

D:i:.§::gnos i s . ··-Cranidium subquadratc, broadly rounded anter i orly , 

moderately convex. Gl abella prominent, tapers, rounded anteriorly . 

'I'h:ree pairs of faint gla bellar furr ows visible: S 1 0 bUque backHards ; 

S2 oblique backward,s; S3 transverse . Axial furrows distinct i pregla

bellar fu....."TOH shallow. Occipital furrow narrow, moderately deep. 

Occipit al ring about 0.35 length of glabBlla, bears a small median node . 

l:<:rontal area concave , about 0.50 glabellar l ength; preglabellar field 

slightly convex, downs loping . Border strong , upturned7; maintains 

nea:cly constant Yli d th. Border deli neated by a strong border fllJTOH. 

Borcier slightly narrOVTer than preglabellar field. Fixigenae slight ly 

na:crCT,er t han glabella at eye line, slightly convex, nearly flat . 

Palpebral lo'bes well developed, slightly upturned, opposite middle tl-d~',Cd 

of g l abella , nearly 0.50 length of glabella. Eye ridges moderately 

strong , slightly arcuate. Posterior area of fixigenae s ligh'ely na.n:o ~.;eJ.' 

than gla.bella at occcipital furrow. Preocular facial suture divergont 1 

straight. Postocular facial suture divergent, sinuous. 

Thorax not known. 

Pygidium s mall. t .dce as wide as long. Axis tapers posteriorly , 

dOeS not extend to poster ior border, consists of tYro rings and a terminal 

piece. Pleural regions dovmsloping , crossed by three pairs of pleural 

furrmls and t v:o pairs of less distinct interpleural furrmls . Horde:.t: 

indistinct . 

Surface of cranidium derillely covered with granules of varied sizes. 

P"Jgidiwll (:overed w1th scattered granules. 



D i s c u s s i o n , - " B h m a n l e l l a p e t a l o r a i s c h a r a c t e r i s e d by a r e l a t i v e l y 

l o n g ( s a g * ) f r o n t a l a r e a , a c o n i c a l g l a b e l l a , f a i n t g l a b e l l a r f u r r o w s , 

a b r o a d l y r o u n d e d a n t e r i o r m a r g i n , and d e n s e g r a n u l a r o r n a m e n t a t i o n , 

E , p s t a l o r a h a s a much l a i ; e r f r o n t a l a r e a , weake r g l a b e l l a r f u r r o w s , 

and a more r o u n d e d a n t e r i o r m a r g i n t h a n e i t h e r E, s t i b i n u s o r ?E , 

s p e n c e i . 

Occur rence ,—-Abundan t i n c o l l e c t i o n UU-460, 

Holoty^oe. — C r a n i d i u m ( 1 5 ^ ) i l l u s t r a t e d on p l a t e 2 1 , f i g u r e s 9 

a n d 1 1 . 

EHMANIELLA STIBINUS n . s p , 

P I . 2 1 , f i g s . 1 2 , 1 3 , 16 

D i a g n o s i s . — C r a n i d i u m s u b t r a p e z o i d a l , o r i g i n a l c o n v e x i t y unknown 

due to d i s t o r t i o n i n s h a l e . G l a b e l l a p r o m i n e n t , s l i g h t l y t a p e r e d , 

b l u n t l y r o u n d e d a n t e r i o r l y * Four p a i r s of g l a b e l l a r f u r r o w s v i s i b l e ! 

S i b i f u r c a t e , o b l i q u e b a c k w a r d s ; S2 o b l i q u e b a c k w a r d s \ S3 t r a n s v e r s e ; 

S4 o b l i q u e f o r w a r d s , O c c i p i t a l f-arrow w e l l d e f i n e d , s i m p l e , d e e p e n s 

s l i g h t l y l a t e r a l l y . O c c i p i t a l r i n g a b o u t 0 , 2 0 l e n g t h of g l a b e l l a , seems 

t o l a c k a s p i n e o r n o d e , A x i a l and p r e g l a b e l l a r f u r r o w s d i s t i n c t , 

a b o u t e q u a l i n d e v e l o p m e n t . F r o n t a l area , d o w n s l o p i n g , a b o u t 0 , 3 0 

l e n g t h o f g l a b e l l a . P r e g l a b e l l a r f i e l d same w i d t h a s b o r d e r . B o r d e r 

d i s t i n c t , s l i g h t l y t h i c k e n e d , n e a r l y h o r i z o n t a l , n o t t a p e r e d . F i x i -

genae n a r r o w e r t h a n g l a b e l l a a t eye l i n e , o r i g i n a l c o n v e x i t y unknown. 

P a l p e b r a l l o b e s s l i g h t l y g r e a t e r t h a n 0 , 3 5 g l a b e l l a r l e n g t h , u p t u r n e d , 

s i t u a t e d i n f r o n t of g l a b e l l a r m i d p o i n t . Eye r i d g e s f a i r l y p r o m i n e n t , 

mee t g l a b e l l a a t n e a r l y a r i g h t a n g l e . P o s t e r i o r l i m b wide ( e x s a g . ) ; 

s l i g h t l y w i d e r t h a n g l a b e l l a a t o c c i p i t a l f u r r o w . P r e o c u l a r f a c i a l 

s u t u r e s l i g h t l y d i v e r g e n t , s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , 

long (sag.) front8,1 aorea, a coni\::al glabella, fai,nt glabellar fu.:C:rOHS J 

a broadly rOilllcied 8.!lterior IT!2T,sin, and dense granuJm: ornamentation. 

~. J~~t~.l0r£l:, he.s a mnch lar .;8r frontal area, vreaker glabellar furrows, 

and a i,".::>re rOlli"lded. ante:dor margin than eUher ~. st.lbim.:'s or ?~. 

oc~~!:!.?~. --A bundant in collection uu-'+60. 

HoJ.otY1)(l.-,-Cranldiu:n (151+4) illustrated on plate 21, figures 9 
--~- ..... ~--- " 

and 11. 

EH~UU{IELLA STIBINUS n. sp. 

Pl. 21, figs. 12, 13, 16 

p"'ia~no:::>is.--Cranio.ium subtrapezoidal, original convexity unkrlO~m 

dae to distortlon i,n. shalt.~ t Glabella prominent, sl:i.ghtly tap?red, 

bluntly :counded anteriorly. Four pai.rs of glabellar fll..'rOHS vis~,.ble: 

81 bifurctlte, obli'1ue 'b...ackriards; 32 oblique backYrards i 83 transvers·;3; 

84 o-Dllque i'orHards. Occipital furroN Hell defined 1 si:Dple, d3epens 

slightly laterally. Occipital ring about 0.20 lenGth of glar:.el1£i.. seems 

to lack a spine o~c nc-1e. Axial and preglabellar furrows dist:i..nct, 

aboui 6qual in development. Frontal area. dOlms loping , about 0,30 

length of glabella. Preglabellar field same width as border. I3orde:r 

distinct, slightly thickened, nearly horizontals not tapered. Flxi-

genae narrm-rer than glabella at eye line, original convexity unkn01:n. 

Palpehral lobes slightly greater than 0.35 glabellar length, upturnEd, 

situe~ted in frcnt of glabellar midpoint. Eye ridges fairly prc;,linent, 

meet glab?D.a at !F3arly a right. angle. Posterior limb wIde (ex:;:;ag.); 

slightly w:! .. ie:t' tha,:l glabella at occipital furroH. Preocular facial 

sutm'B slightly divergent, straight. Postocular facial sutUl'(?' divergent, 



c o n v e x . 

Pyg id ium d i s t i n c t l y w i d e r t h a n l o n g . Ax i s p r o m i n e n t , c o n s i s t s of 

t h r e e r i n g s and a s h o r t t e r m i n a l p i e c e , n o t e x t e n d e d t o p o s t e r i o r m a r g i n . 

P l e u r a l r e g i o n c r o s s e d by two p a i r s of p l e u r a l and I n t e r p l e u r a l f u r r o w s , 

B o r d e r i n d i s t i n c t , r e a r m a r g i n w i t h a s l i g h t median i n d e n t a t i o n . D i s t a l 

m a r g i n s of d o w n s l o p i n g p l e u r a l l o b e s f l e x e d o u t w a r d . 

S u r f a c e of c r a n i d i u m and pyg id ium c o v e r e d w i t h l a r g e s c a t t e r e d 

g r a n u l e s and a d e n s e s e t of f i n e g r a n u l e s . 

D i s c u s s i o n . - - E h m a n i e l l a s t i b i n u s i s c h a r a c t e r i z e d , by a s h o r t ( s a g . ) 

f r o n t a l a r e a , r e l a t i v e l y s t r o n g g l a b e l l a r f u r r o w s , p a l p e b r a l l o b e s 

s i t u a t e d i n f r o n t of gla.be 11a , and d i s t i n c t i v e g r a n u l a r o r n a m e n t a t i o n , 

O c c u r r e n c e . —Abundant i n c o l l e c t i o n UU-461, 

H o l o t y p e . - - C r a n i d i u m . (154? ) i l l u s t r a t e d on p l a t e 2.1, f i g u r e 12 , 

?EHMANIELLA SPENCEI ( R e s s e r ) 

P I , 2 1 , f i g s . 1 7 - 2 1 

C l a p p a s p i s s p e n c e i RESSER, 1939b, p . 2 0 , P I , 6 , f i g s , 5 , 6, 

C l a p p a s p i s i d a h o e n s i s RESSER, 1939b, p . 2 0 , P I , ot f i g s . 2.6, 2 7 . 

C l a p p a s p i s l a n a t a RESSER, 1939b , p . 2 0 , P I , 6 , f i g . 7 . 

C l a p p a s p i s d o t i s RESSER, 1939b , p , 2 1 , P I . 6 , f i g s . 1 3 , 1 4 . 

E h m a n i e l l a s p e n c e i ( R e s s e r ) FRITS, i9"?l» P« 4 3 . 

D i a g n o s i s . — C r a n i d i u m s u b t r a p e z o i d a l . G l a b e l l a p r o m i n e n t , c o n v e x , 

d i s t i n c t l y t a p e r e d , b l u n t l y r o u n d e d a n t e r i o r l y . Four p a i r s of g l a b e l l a r 

f u r r o w s e v i d e n t i S i o b l i q u e b a c k w a r d s ; 32 o b l i q u e b a c k w a r d s ; S3 

t r a n s v e r s e ; S4 f a i n t o r a b s e n t , p i t h o l e , O c c i p i t a l f u r r o w m o d e r a t e l y 

s h a l l o w , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g na r row ( s a g , ) ; d o e s n o t b e a r 

s p i n e o r n o d e . F r o n t a l a r e a a b o u t 0 , 3 5 l e n g t h of g l a b e l l a . P r e g l a -

convex. 

Pygld:ium d :lstlnctly w:tde:r. than long . Axis promlnent, consists of 

three rings and a short terminal piece, not extended to posterior ffic,,:cgin. 

Pleural region crossed by t~10 pairs of pleural and interpleura.l fU:'CTO';;S . 

Border indistinct, rear ,nargin Hi th a. slight medi:m indentation , Distal 

margins of downs loping pleural lobes flexed ou.t ward . 

Surface of cranidiutl a.nd pygidiurn covered Hi th large s cattered 

granules and a dense set of f ine granules. 

Discussion.--Ehm?-niella £3tib~~ is characterized by a short (sag,) 

frontal area, relatively strong gla be 118,1.' fllrTo~TS f palpebral 10 b8S 

situated in front of glabella, and distinctive granular ornamentation. 

Occurrence.--Abundant in collection UU-461. 

Holotype. --Cranid.ium (1547) illustrated. on pJ.ate 2.1. r figur'e 12 .• 

?EHHANIELLA S:I?ENCEI (Hesser) 

Pl. 21, figs . 17-21 

Clappaspis spencei RESSER, 1939b, p. 20, Pl. 6, figs , Sf 6, 

ClapE-spis idahoensis RE88ER , 19390, p. 20, Pl. 6; figs. 26, 27. 

Clappaspis }anata RES8ER , 1939b, p. 20, Pl. 6, fi g . 7. 

Clap~spi5 dotis RES8ER , 1939b, p. 21, PI, 6, figs . 13, 1t.}. 

Ehmaniella sEencei (Resser) FRITZ~ 1971~ p . 43. 

Diagnosi~. --Cranidiulil subtrapezoidal. Glabella promj.nent,~ convex, 

distinctly tapered, bluntly round.ed arltericrly. Four pairs of glabellar 

furroHs evident: 81 oblique 1:ackr/iards l 82 obUque backwards j 83 

transverse; 34 faint or absent~ pithole. Occipital i'urroH moderately 

sh.l'illow, deepeEs laterally. Occipital r:lng narrow (sag.); does not b38.T 

spine or node. B'rontal area about 0.35 length of glabell&.. Pregla.-

http://gla.be


b o l i a r f i e l d w i d e r t h a n b o r d e r , d o w n s l o p i n g . B o r d e r fu r row d e e p , b o r d e r 

s t r o n g , t h i c k e n e d , s l i g h t l y u p t u r n e d . Bo rde r m a i n t a i n s n e a r l y c o n s t a n t 

w i d t h , F i x i g e n a e a v e r a g e 0 , 7 5 w i d t h of t h e g l a b e l l a a t eye l i n e ; 

m o d e r a t e l y c o n v e x ; d o w n s l o p i n g . P a l p e b r a l l o b e s s m a l l , u p t u r n e d o p p o 

s i t e m i d d l e t h i r d of g l a b e l l a ; l e s s t h a n 0 , 2 5 g l a b e l l a r l e n g t h . Eye 

r i d g e s f a i n t ; mee t a x i a l f u r r o w o p p o s i t e S 4 . P o s t e r i o r l i m b s a b o u t 

e q u a l t o w i d t h o f g l a b e l l a a t o c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l s u t u r e 

p a r a l l e l t o s l i g h t l y c o n v e r g e n t , s t r a i g h t . P o s t o e u l a r f a c i a l s u t u r e 

d i v e r g e n t , s i n u o u s . 

T h o r a x h a s 14 s e g m e n t s . P l e u r a l r e g i o n s w i d e r t h a n a x i s , Each 

p l e u r a e c r o s s e d by a s t r o n g p l e u r a l f u r r o w . D i s t a l e n d s of p l e u r a l 

s e g m e n t s r o u n d e d , 

Pyg id ium w i t h a x i a l l e n g t h s l i g h t l y l e s s t h a n 0 , 5 0 w i d t h . Axis 

s l i g h t l y t a p e r e d p o s t e r i o r l y , d o e s n o t e x t e n d t o p o s t e r i o r m a r g i n ; 

c o n s i s t s of t h r e e r i n g s and a t e r m i n a l p i e c e , P l e u r a l f i e l d c r o s s e d by 

t h r e e p l e u r a l and two l e s s d i s t i n c t i n t e r p l e u r a l f u r r o w s . B o r d e r 

i n d i s t i n c t . 

S u r f a c e c o v e r e d w i t h s c a t t e r e d l a r g e g r a n u l e s and a d e n s e s e t of 

f i n e r g r a n u l e s . I n n e r s u r f a c e f i n e l y p u n c t a t e . 

D i s c u s s i o n . — R e s s e r (1939b) r e c o g n i z e d f o u r s p e c i e s ( s e e synonomy) 

from a s i n g l e l o c a l i t y , b a s e d on s l i g h t d i f f e r e n c e s i n o r n a m e n t a t i o n , 

r e l i e f , and w i d t h o f c r a n i d i u m . I b e l i e v e t h a t t h e s e d i f f e r e n c e s a r e 

d u e t o p r e s e r v a t i o n and i n t r a s p e c i f i c v a r i a t i o n , W i t h i n t h i s g r o u p 

i n d i v i d u a l s t h a t R e s s e r a s s i g n e d t o a s i n g l e s p e c i e s o f t e n show more 

v a r i a t i o n t h a n i n d i v i d u a l s of d i f f e r e n t s p e c i e s , 

E h m a n i e l l a s p e n c e i d i f f e r s from t y p i c a l s p e c i e s of E h m a n i e l l a i n 

h a v i n g p a r a l l e l o r s l i g h t l y c o n v e r g e n t p r e o c u l a r f a c i a l s u t u r e s . The 

155 

bG lIar field Hider than border, downs loping, Border furrovT dE:6 p; t>oyde:c 

strong, thickened, slightly upturned, Border mainta.ins near ly consta.nt 

width. Flxi.genae average 0.75 width of the glabella at eye line; 

moderately convex; downsloping. Palpebral lobes small! up-Lm'ned oppo

site middle third of glabella ; less than 0.25 glabella."C length. Eye 

ridges faint; meet axial furroH opposite SI+ . Posterior limbs about 

equal to Hidth of glabella at occipital furroH. Preo(~ular facial suture 

parallel to slightly convergent, straight. Postocular facial suture 

divergent, sinuous. 

Thorax has 14 segments. Pleural regions wider tha.n aX~8, Each 

pleurae crossed by a strong pleural furr01'. Distal ends of pleural 

segments rounded. 

Pygidium Hith axial length slightly less than 0.50 widttl. AXJ.2 

slightly tapered posteriorly, does not extend to 1os-Gerior I:lar g il1; 

consists of three rings and a terminal piece, Pleural field c:x:ossed "by 

three pleural and trw less distinct interpleural fur-roHs. Bord.er 

indistinct. 

Surface covered with scattered large granules and a dense set (1f 

finer granules. Inner surface finely punctate . 

Discussion.--Resser (1939b) recognized four species (see ~ynonomy) ------
from a single locality, r-ased on slight differences in ornamentation, 

relief, and Hidth of cranidilLll . I believe that these differences are 

due to preservation and intraspecific variation. v!ithln this group 

individuals that Resser assigned to a single species often show more 

variation than individuals of different species. 

Ehm.§.l:!.liella spencei differs from typical species of E01~@liella in 

having parallel or slightly convergent preocular facial sutures. The 
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pyg id ium i s n o t t y p i c a l of E h m a n i e l l a b e c a u s e i t s a x i s e x t e n d s t o t h e 

p o s t e r i o r m a r g i n . T h i s s p e c i e s i s o n l y q u e s t i o n a b l y a s s i g n e d t o Ehman i 

e l l a b e c a u s e of t h e s e d i f f e r e n c e s . 

O c c u r r e n c e . - - R e s s e r ' s t y p e m a t e r i a l from l o c a l i t y 5 5 ° . 

Genus ELRATRIKA R e s s e r , 1937 

E l r a t h i n a RESSER, 1937 , p . H { DSISS, 1939 , P . 8 7 ; SHIMER and SHROCK, 

1944 , p . 6 1 1 ; HOWELL, 1959 , p . 2 4 0 ; BALASHOVA, I96O, p . 1 0 5 ; 

ZHURALEVA, 1970, p . 3 7 . 

Type s p e c i e s , — C o n o c e p h a L i t e s c o r d i l l e r a e ROMIHGER, 1887 , p . 1 ? , 

P I , 1 f f ig< (• 

D i a g n o s i s , — M i c r o p y g o u s p t y c h o p a r i i d s , s u b o v a l o v e r a l l o u t l i n e , 

C ran id ium s u b t r i a n g u l a r . G l a b e l l a s l i g h t l y t a p e r e d , p a r a l l e l - s i d e d , o r 

s l i g h t l y c o n c a v e - s i d e d ; may be b l u n t l y o r r o u n d l y t e r m i n a t e d a n t e r i o r l y . 

A x i a l f u r r o w m o d e r a t e l y d e e p . G l a b e l l a may b e a r up t o t h r e e p a i r s of 

weak f u r r o w s . O c c i p i t a l r i n g of u s u a l p r o p o r t i o n s , b e a r s a median n o d e . 

F i x i g e n a e m o d e r a t e l y w i d e , r a n g i n g i n t r a n s v e r s e w i d t h from s l i g h t l y 

o v e r 0 . 5 0 t o o v e r 0 , 7 0 t h e g l a b e l l a r l e n g t h , F r o n t a l a r e a n a r r o w , 

r a n g i n g i n s a g i t t a l l e n g t h from a l m o s t a b s e n t t o 0 . 2 5 g l a b e l l a r l e n g t h . 

B o r d e r n a r r o w , s a g i t t a l l e n g t h a v e r a g i n g s l i g h t l y l e s s t h a n 0 . 2 5 g l a 

b e l l a r l e n g t h . B o r d e r f u r r o w may be s h a l l o w t o m o d e r a t e l y d e e p . P a l 

p e b r a l l o b e s s h o r t ( e x s a g . ) , a v e r a g i n g 0 , 3 5 g l a b e l l a r l e n g t h ; s e t o p p o 

s i t e p o i n t a n t e r i o r t o g l a b e l l a r m i d p o i n t . P o s t e r i o r a r e a of f i x i g e n a e 

a b o u t same w i d t h a s f u r r o w , P r e o c u l a r f a c i a l s u t u r e s c o n v e r g e n t , c o n v e x , 

P o s t o c u l a r f a c i a l s u t u r e s d i v e r g e n t , s i n u o u s . 

T h o r a x c o n t a i n s 17 t o 19 s e g m e n t s , t h e number b e i n g v a r i a b l e w i t h i n 

s p e c i e s . Ax i s p r o m i n e n t , n a r r o w e r t h a n p l e u r a e , s e t o f f by m o d e r a t e l y 

pygidlum is no t typical of Enmanielb. because its axls extends to the 

posterIor m?...rgin. This species is only ques t.iona bly assigned to ~hmani

olJ.a because of these d ifferences . 

Occux·rence. --Besser's type material from locality 55e. 

Genus EL."'1ATHINA Resser, 1937 

Elrathir.!~ RESSER , 1937, p. 11; DEISS , 1939, P. 87 ; SHI l'lER and SHR OCK , 

19LI.4 , p. 611; HOWELL , 1959. p. 21.}0; BALASHOVA, 1960, p. 10,5'; 

ZHU~A1EVA, 1970, p. 37. 

~ ~ecies,--Conocephali~ cordillerae ROMI NGER , 1887 , p , 17, 

Pl. 1, fi g . 7. 

Diagnosis.--J.1icropygous ptychopariids , suboval overall outline . 

Cranidium subtriangular. Glabella slightly ta.pered, parallel- sld.ed t or 

slightly concave-sided; may be bluntly or roundly t erminat ed, a:nter iorly . 

&"'Cial furrow modera,tely deep. Glabella may bear up t o three pairs cf 

weak furroHs. Occipi tal ring of usual proportions, bears a media.n node . 

Fix:tgenae moderately "ride, ranging in transverse width from slightly 

over 0.50 to over 0.70 the glabellar length . Frontal area narrov.! , 

ranging in sag:i.t.tal length from aLllost absent to 0.25 glabellar length . 

Border narrOH, s agitta l length a veraging slightly less tp.an 0. 25 g la

bellar length. Border furrow may be sho.llow to moderately deep. Pal

pebral lobes short (exsag.), averaging 0.35 glabellar length; set oppo

site point anterior to glabellar midpoint. Posterior area of fixigenae 

about same width as furrow. Preocular facial sutures convergent, convex. 

Postocular facial sutures divergent, sinuous. 

Thorax conta:i.rls 17 to 19 segments, the number being varia ble within 

species . Axis prominent, nar.eOl.J'er than pleurae, set off by moderately 
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d e e p f u r r o w s . P l e u r a e b e a r p l e u r a l f u r r o w s t e r m i n a t i n g s l i g h t l y b e f o r e 

t h e d i s t a l t i p s . D i s t a l t e r m i n a t i o n s b e a r v e s t i g i a l s p i n e s , s l i g h t l y 

p o i n t e d . P l e u r a l g e n i c u l a t i o n s v a r i a b l e , 0 , 3 5 t o 0 , 6 5 d i s t a l l y from 

t h e a x i a l f u r r o w , L i b r i g e n a e s e m i c i r c u l a r , b e a r v e s t i g i a l g e n a l s p i n e s , 

Hypostome and r o s t r a l p l a t e unknown, Pygid ium v e r y s m a l l , b e a r s one o r 

two a x i a l r i n g s , one p l e u r a l f u r r o w ; g r e a t e s t w i d t h a b o u t t w i c e s a g i t t a l 

l e n g t h . S u r f a c e of t e s t smooth o r f a i n t l y g r a n u l a r . 

D i s c u s s i o n . — E l r a t h i n a i s c l e a r l y d i s t i n c t from a l l o t h e r Middle 

Cambrian p t y c h o p a r i i d s b e c a u s e of i t s s h o r t p a l p e b r a l l o b e s , c o n v e r g i n g • 

a n t e r i o r f a c i a l s u t u r e s , m u l t i s e g m e n t a t i o n , n a r r o w t r i m , t i n y p y g i d i u m , 

and wide v e s t i g i a l l y s p i n e s e p l e u r a e and l i b r i g e n a e , 

ELRATHINA SPENCEI ( R e s s e r ) 

P I . 2 2 , f i g s . 1 -4 , 6 , ? 

E l r a t h i a s p e n c e i RESSERt 1939b , p . 1 8 , P I . 6 , f i g s , 1 5 - 1 7 . 

E l r a t h i n a s p e n c e i ( R e s s e r ) ROBISON, 19&i , p . 5'-M. 

D i a g n o s i s . — C e p h a l o n s e m i c i r c u l a r ; c r a n i d i u m subt ra , j>ezoid la i j 

m o d e r a t e l y c o n v e x . G l a b e l l a p r o m i n e n t , s l i g h t l y t a p e r e d , b l u n t l y r o u n d e d 

a n t e r i o r l y . Four g l a b e l l a r f u r r o w s v i s i b l e , f a i n t : S i b i f u r c a t e , o b l i q u e 

b a c k w a r d s , a l m o s t r e a c h e s o c c i p i t a l f u r r o w ; S2 o b l i q u e b a c k w a r d s , c o n v e x ; 

S3 t r a n s v e r s e ; S4 i n d i s t i n c t , A x i a l f u r r o w d e e p ; p r e g l a b e l l a r f u r r o w 

l e s s d i s t i n c t . O c c i p i t a l f u r r o w m o d e r a t e l y d e e p , s i m p l e , s t r a i g h t . 

O c c i p i t a l r i n g a b o u t 0 , 2 5 g l a . b e l i a r l e n g t h , w i t h a f a i n t median n o d e . 

F r o n t a l a r e a s l i g h t l y g r e a t e r t h a n 0 . 3 5 g l a b e l l a r l e n g t h . B o r d e r n e a r l y 

s t r a i g h t ( t r , ) , w i d t h ( s a g . ) l e s s t h a n p r e g l a b e l l a r l e n g t h a t m i d l i n e ; 

b o r d e r n a r r o w s l a t e r a l l y , F i x i g e n a e 0 , 5 0 t o 0 . 6 0 g l a b e l l a r - w i d t h a t 

eye l i n e , s l i g h t l y convex, , d o w n s l o p i n g . P a l p e b r a l l o b e s s m a l l , a b o u t 

0 , 2 5 l e n g t h of g l a b e l l a , s l i g h t l y u p t u r n e d , o p p o s i t e m i d d l e t h i r d of 
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deep f'urrOriS. Pleurae bea.T pleural fuX""..:-oW"s t erminating slightJy beforo 

the distal tips. Distal t erminations bear vestigial spine;:;, slightly 

pointed. Pleural geniculations var iable, 0.35 to 0.65 distally from 

the axial fu:rroH . Librigenae semicircular, bear vestigio.l genal spines . 

Hypostome and rostral plate unkno'trn. Pygldiulil very small, bear:;:. one or 

two axial rings, OI e pleural furrow; greatest widt.h about twice sagittal 

length. Surface of test smooth or faintly granular. 

Discussion. --Elrathina is clearly distinct f]~o!!l all other I'1idd1e 

Cambrian ptychopar.iids because of its short palpebral lobes, converging 

anterior facial sutures, multisegmentation. narr01, 1:...:- ililj tiny pygidium, 

and wide vestigially spinose pleurae and l.i b:t'igenae • 

EL..BATHINA SPENCEI (Resser ) 

Pl. 22, figs. 1-4, 6~ 7 

Elrathia ~9ncei RESSER , 1939't§ p. 18, PI. 6, figs. 15-1.7. 

E1Xathina spencei (Resser) ROBISON , 1964, p •. 9 ;.1. 

Diagnosis . --Cephalon semicircular; cr8.nidiulll subtrape~oidal, 

moderately convex. Glabella prominent, sligh-c.ly tapered, bluntly round.ed 

anteriorly. Four glabellar furrows visible, faint: S1 bifurcate, oblique 

ba.ckwards~ almost rea ches occipital furrow ; S2 oblique backwards , conveXi 

S3 transverse; s4 indistinct ., Axial furrow dee-p ; preglabellar furrow 

less distinct. Occipital furrovT r.lOderately deep, simple, straight. 

Occipital ring about 0.25 glabellar length, Hith a faint median node. 

Frontal area slightly greater than 0.35 glc.bellar length. Border nearly 

straight (tr,) f width (sa.g .) less than pregla bellar length at midline; 

border narrOHS laterally. Fixigenae 0.50 t.o 0.60 glabella:r width ~t 

cy'c line, slightly convex, dmmsloping. Palpohral lobeS small, about 

0.25 length of glabella, slightly upturned, oppcsite middle thh'd of 
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g l a b e l l a . Eye r i d g e f a i n t . P o s t e r i o r a r e a of f i x i g e n a e m o d e r a t e l y 

l o n g , f a i r l y w i d e , P r e o c u l a r f a c i a l s u t u r e c o n v e r g e n t , s l i g h t l y c o n v e x ; 

p o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . L i b r i g e n a e vr i th well-

d e f i n e d na r row b o r d e r , Gena l f i e l d n e a r l y f l a t , d o w n s l o p i n g . G e n a l 

s p i n e s h o r t and d i r e c t e d p o s t e r o l a t e r a l l y . 

Thora,x h a s 1? s e g m e n t s . A x i a l l o b e n a r r o w e r t h a n p l e u r a l r e g i o n s . 

P l e u r a e end i n w i d e , s h o r t , r e c u r v e d s p i n e s . 

Pyg id ium s m a l l , s e m i e l l i p t i c a l , t w i c e a s wide a s l o n g . A x i s 

neaxly p a r a l l e l - s i d e d , c o n s i s t s of one r i n g and t e r m i n a l p i e c e . P l e u r a l 

f i e l d s c r o s s e d by two p l e u r a l f u r r o w s . Borde r i n d i s t i n c t , a p p e a r s t o 

have i n d e n t a t i o n i n r e a r m a r g i n . 

S u r f a c e c o v e r e d w i t h s c a t t e r e d , l a r g e g r a n u l e s and numerous s m a l l 

g r a n u l e s , I n a d d i t i o n t h e f r o n t a l a r e a i s c o v e r e d w i t h f a i n t c a e c a l 

l i n e s . Deve lopment of o r n a m e n t a t i o n i s q u i t e v a r i a b l e , b u t i s f a i n t 

on most i n d i v i d u a l s and i s more d i s t i n c t on i n d i v i d u a l s p r e s e r v e d i n 

l i m e s t o n e . 

D i s c u s s i o n . — R o b i s o n ( 1 9 6 4 , p , 5 4 1 ) c o r r e c t l y c o n s i d e r e d E l r a t h i a 

s p e n c e i t o be c o n g e n e r i c w i t h B l r a t h i n a , S e v e r a l s p e c i m e n s of E l r a t h i n a 

i n c o l l e c t i o n s UU-412 and UU-425 a r e r e f e r r e d t o E l r a t h i n a e x . E, s p e n 

c e i . These i n d i v i d u a l s p r o b a b l y a r e c o n s p e c i f i c w i t h E l r a t h i n a s p e n c e i , 

b u t t h a t p o s s i b i l i t y c a n n o t be v e r i f i e d w i t h o u t b e t t e r p r e s e r v e d m a t e r i 

a l . 

O c c u r r e n c e , —Abundant i n c o l l e c t i o n s UU-^-27, UU-428, UU-429, and 

UU-432. 

Genus XCCHIELIA P o u l s e n , 192? 

K o c h i c l l a POULSEN, 1927* P . 2 5 9 ; SHIVER and SHROCK, 1944 , p . 6 1 3 ; 

ghbel1::1.. Eye ridge faint. Posterior area of fix.igenae moderately 

long , fe.irly wido, Freocular facial suture convergent, slightly convex ; 

postocular facial suture divergent, sinuous. Litri genae ·,rith well 

defined narrow border. Gena 1 fie Id nearly fIatt dovms 10 ping. Ge 11..£l. 1 

spine short and directed posterolaterally. 

Thorax has 17 segments . Axial lobe narrower than pleural regions . 

Pleurae end in Hide, short, recurved spines. 

Pygidium smaD., semielliptical, twice as wide as long . Axis 

nearly parallel-sided f consists of one ring and terminal piece. PleUJ~al 

fields crossed by tNO pleural furrows . Border indistinct~ appears to 

have indentation in rear margin. 

Surface covered ~.1i th scattered large granules and numerous small 

granules. In add.ition the frontal area is covere,l Hi th faint caecal 

lines, Development of ornamentation is quite vaTiablo l but is fain t 

on most individuals and is mor e distinct on individuals prsserved in 

limestone. 

Disc~sion.--Robiso~ (19&+, p . 541) correctly cons idered E~tr~~ 

spencei to be congeneric w.ith El-rathina . Several spec i mens of EJ..:mtr-:.:.0a 

in collections UU-41.2 and UlJ-4-25 are referred to E1rath~~ ci', ~. f':.l?6il'-

ceL These individuals probably are conspecific Hith ElEathina xEE~.1~, 

but that possibilit;-/ cannot be verified Hithout better preserved materi~· 

all 

Occurrence .--Abundant in co1lections UU-427, UU-428 , UU-429, and 

UU..lI-32. 

Genus KOCHIELIA Poulsen, 1927 

1944 , p. 613; 
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RASETTI, 1 9 5 1 , P . 2 2 ? - 2 2 8 ; LOCHMAN, 1 9 5 6 , P« 1392 ; HOWELL, 

1 9 5 9 , P . 2 4 0 ; POULSEN, 1964 , p« 1 9 - 2 1 , 

Type s p e c i e s , — K o c h i e l l a t u b e r c u l a t a POUISEN, 1 9 2 7 , & 2 5 9 , P I , 1 5 , 

f i g s , 7 - 1 3 , 16 , 

D i s c u s s i o n , —The d i a g n o s i s "by P o u l s e n ( 1 9 2 7 , P , 2 5 9 ) a s m o d i f i e d 

"by R e s s e r ( 1 9 3 5 , P» 3 8 ) i s a d e q u a t e and i s f o l l o w e d h e r e , 

P o u l s e n ( I 9 2 7 , P . 2 5 9 ) e s t a b l i s h e d f o u r s p e c i e s of K o c h i e l l a 

b a s e d on c r a n i d i a . The p y g i d i a were unknown, b u t a pyg id ium t h a t 

P o u l s e n r e f e r r e d t o C r e p i c e p h a l u s c f , c e c i n n a W a l c o t t was l a t e r a s s i g n e d 

t o K« t u b e r c u l a t a by R e s s e r ( 1 9 3 5 ) . A l t h o u g h R a s e t t i ( 1 9 5 1 , P- 2 2 ? ) 

q u e s t i o n e d t h i s a s s i g n m e n t , P o u l s e n ( 1 9 6 4 , p , 19) who r e s t u d i e d t h e 

f a u n a , a g r e e d w i t h R e s s e r , I t t h u s a p p e a r s t h a t t h e t y p e s p e c i e s of 

K o c h i e l l a h a s a n A l o k i s t o c a r e - l i k e c r a n i d i u m and a s p i n o s e p y g i d i u m , 

R a s e t t i (1955) c o n c l u d e d t h a t Midd le Cambrian fo rms from t h e C o r d i l l e r a n 

P r o v i n c e , w i t h c r a n i d i a s i m i l a r t o t h o s e o f K o c h i e l l a , c o u l d n o t be 

a s s i g n e d t o K o c h i e l l a w i t h c e r t a i n t y u n t i l a pyg id ium c o u l d be a s s i g n e d , 

t o t h e s e f o r m s , R e s s e r f s a s s i g n m e n t of a s p i n o s e p y g i d i u m t o K. m a n s -

f l e l d i f rom t h e " P t a r m i g a n i a S t r a t a " h a s c a u s e d much c o n f u s i o n . Exam

i n a t i o n of t h e t y p e m a t e r i a l showed t h a t t h e p y g i d i a were m i s a s s i g n e d 

and a c t u a l l y b e l o n g t o A l b e r t e l I o i d . e s , P o u l s e n ( 1 9 6 4 , p , 1 9 - 2 1 ) r e 

moved s e v e r a l N o r t h Amer ican s p e c i e s f rom t h e genus K o c h i e l l a and 

b e c a u s e no p y g i d i a c a n now be a s s i g n e d t o K, m a n s f i e l d i w i t h c e r t a i n t y , 

i t seems d o u b t f u l t h a t any Midd le Cambrian s p e c i e s f rom t h e C o r d i l l e r a n 

P r o v i n c e a r e r e f e r a b l e t o K o c h i e l l a . 

KOCHIELLA? MANSFIELD I R e s s e r 

P I , 2 2 , f i g s , 1 0 , 1 1 , 12 

K o c h i e l l a m a n s f l e l d i RESSER, 1939b , p . 5 7 , P I . 1 1 , f i g s , 1 2 , 1 3 , ( n o t 

RP.8ETTI, 1951 , :p. 227-228 ; LDCHf1..!\N, 1956, p. 1392; HOHELL, 

1959, p. 240; POULSEN , 1964, p. 19-2:1.. 
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!y'''p8 ~'pecies .• --Kochiella tuberculata. POUISEN , 1927, p . 259, PI .. 15, 

figs .7-13 J 16. 

Discuss~ . .sm. ~-The diagnosis by Poulsen (1927 f P, 259) as modified 

by Resser (1935, p. 38) is adequate and is follOlved here. 

Poulsen (1 927, p. 259) established four species of Kochiell~ 

based on cranidia. The pygidia Here unkn01-ln, but a pygidium that 

Poulsen refer red to Crepicephalus cf. cecinna Halcott Has later assigned 

to K. tuberculata by Besser (1935). Although Rasetti (1 951, p. 227) 

questioned. this Q,ssigmnent, Poulsen (1964, p. 19) Hhq res tudied the 

fau,'1a, ag-reed 1·Ii th Resser. I t thus appears tba t the type spec ies of 

Kochiella has an Alokistocare-like cranidium and a spinose pygidi'..i..'1l . 

Rasetti (1955) concluded that Hiddle Cambrian forms from the Cordilleran 

Pr.ovince, Hith cranidia similar to those of Kochiella could not be 

assigned to Kochiella Hith certainty until a pygidium couJ.d be assigned 

to these forms. Hesser's assignment of a spinose pygidium to [. mans

f.ieldi from t he "ptarmi.£ania Strata" has caused much conf\:~sion. B~xam

ination of the type material shoVled t hat the pygidia were misassigned 

and actually belong to ~ll:ertelloid.es. Poulsen (1964, p. 19-2l) :ce-' 

moved several Eorth Ame:rican species from the genus Kochiella and 

because no pygidia can nOH be assigned t o K. mansfieldi with certainty, 

it seems doubtful that any I'Uddle Cambrian species from the Cordilleran 

Province are referable to Kochiella . 

KOCHIELLA? HANSFIELDI Resser 

Pl . 22, figs . 10, 11, 12 

Kochiella mansfieldi BESSER , 1939b, p. 57, Pl. 11, figs. 12, 13, (not 
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f i g s , 1 0 , 1 1 , 1 4 ) ; RASETTI, 1951 f p . 2 2 ? . 

D i a g n o s i s c — C r a n i d i u m s u b q u a d r a t e , s l i g h t l y w i d e r t h a n l o n g , s l i g h t 

l y c o n v e x . G l a b e l l a low, t a p e r e d . , t r u n c a t e d a n t e r i o r l y . Pour p a i r s of 

f a i n t g l a b e l l a r f u r r o w s v i s i b l e : S i c o n v e x , o b l i q u e b a c k w a r d s ; S2 

t r a n s v e r s e ; S3 s l i g h t l y o b l i q u e f o r w a r d ; S4 i n d i s t i n c t , A x i a l and p r e 

g l a b e l l a r f u r r o w s s h a l l o w , d i s t i n c t , s h a l l o w f o s s u l a e p r e s e n t , O c c i p i 

t a l f u r r o w s h a l l o w , o c c i p i t a l r i n g a b o u t 0 . 2 0 g l a b e l l a r l e n g t h , may have 

had a median n o d e . F r o n t a l a r e a b r o a d , f l a t o r s l i g h t l y c o n c a v e , sa-me 

l e n g t h a s g l a b e l l a . P r e g l a b e l l a r f i e l d a b o u t 0 , 5 0 l e n g t h ( s a g . ) of 

b o r d e r , s l i g h t l y d o w n s l o p i n g . B o r d e r p r o m i n e n t , h o r i z o n t a l o r g e n t l y 

a r c h e d upward , B o r d e r f u r r o w s h a l l o w , d i s t i n c t , n e a r l y s t r a i g h t o r 

w i t h i n d i s t i n c t i n b e n d m e d i a l l y . F i x i g e n a e a b o u t 0 , 7 5 w i d t h of g l a b e l l a 

a t eye l i n e , n e a r l y f l a t , g e n t l y u p s l o p i n g . P a l p e b r a l l o b e s p r o m i n e n t , 

a b o u t 0 , 4 0 g l a b e l l a r w i d t h , u p s l o p i n g . Eye r i d g e w e l l d e v e l o p e d , s l i g h t 

l y a r c u a t e , m e e t s a x i a l f u r r o w o p p o s i t e S 4 , P o s t e r i o r a r e a of f i x i g e n a e 

w i d e r t h a n g l a b e l l a a t o c c i p i t a l f u r r o w . P r e o c u l a r f a c i a l s u t u r e 

s l i g h t l y d i v e r g e n t , c o n v e x . P o s t c c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . 

S u r f a c e c o v e r e d w i t h s c a t t e r e d , l a r g e g r a n u l e s and. s m a l l c l o s e l y s p a c e d 

g r a n u l e s . F r o n t a l a r e a h a s f a i n t c a e c a l s y s t e m . 

D i s c u s s i o n . — P o u l s e n ( 1 9 2 ? , p . 2 5 9 ) d e s c r i b e d t h e g e n o t y p e of 

K o c h i e l l a from t h e Lower Cambrian of n o r t h w e s t G r e e n l a n d , He d i d n o t 

a s s i g n a p y g i d i u m t o t h e g e n u s , b u t d i d d e s c r i b e a s p i n o s e pygidium. 

from t h e same b e d s , R e s s e r ( 1 9 3 5 , p . 3 9 ) a s s i g n e d t h i s pyg id ium t o 

K o c h i e l l a and t h e n d e s c r i b e d s e v e r a l Midd le Cambr ian s p e c i e s of K o c h i 

e l l a a s c o m b i n a t i o n s o f A l o k i s t o c a r e - l i k e c r a n i d i a and a s p i n o s e p y g i d -

um, R a s e t t i ( 1 9 5 1 , p . 2 2 ? ) i n d i s c u s s i n g t h e genus s t a t e s , "At l e a s t 

i n c e r t a i n i n s t a n c e s , e . g , K. mansf l e l d i ( R e s s e r , 1939b , p . 5 7 ) , ^-he 
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figs. 10, 11 r 14) ; RASE;'I'TI) 195:1. f p. 227 . 

piagnosis. --Cl'8.nidlum subquadra.te, slightly wider t.han long, s light

ly convex. GJabe1.la low J tapered, truncated anteriorly. FOt.lr pairs of 

faint glabellar- furrows vi.sible: S1 convex, oblique "te.ckwards ; S2 

transverse i 33 s Ughtly oblique fonTo.rd; Si.!- indis tinct r Axial and prc

glabellar furroHs shallm'[, distinct, shallo .. , fossulc,e present. Occipi

tal i'm'Tow shallow , occipital ring a bout 0.20 g la be lIar length, may have 

had a media.n node. Frontal area broad.~ flat or slightly concave, qame 

length as glabella. Preglabellar fleld about 0.50 length (s ag ,) of 

border, slightly dOlmsloping. Border pro;ilinent, hOl'i!lcntal or gently 

arched upHard. Border f urrow shallow, eli.stirret t nearly straight oX' 

lilth indistinct inbend medially. Fixigenae about 0.75 Hieith of e;labella 

at eye line, nearly flat p gently ups loping . Pa,:Lpeb.ral lobes promi.nent, 

about 0.40 glabellar Hicltb , upsloping. Eye ridge Hell deVe loped , sll.8ht~ 

ly arcuate, meets axial furroH opposite 84 . Posterior area of flxiger. e.e 

wider than glabella at oeeipital furroVT. heocular 1'a05_al suture 

slightly divergent, convex. Postocular facial suture elivergent t sinuous. 

Surfa.ce covered with scattered large granules and. s mall closely spaced 

granules. Frontal areo. has faint caecal system. 

Discussion .--Poulsen (1927 , p. 259) described the genotype of 

Kochie lla from tbe Lower Cambrian of northwest. Greenland . He did not 

assign a pygidium t.o the genus , but. did describe a spinose pygidium 

from the same beds. Resser (1935 t p. 39) assigned this pygidiu,ll to 

Kochiella and then d.escribed several l'1:i.ddle Cambrian species of lfochi·· 

~lla as combinations of A19kistoc-3.Te-like cranidia and a spinose pye;id

U!!l. RasetU (1951, p. 227) in discussing the genus states, "At lea.st 

in certain instances y e.g. K. mansfieldi (Besser, 1939b, p. 57), the 



a s s o c i a t i o n a p p e a r s w a r r a n t e d by t h e e x i s t i n g m a t e r i a l , " A f t e r e x a m i 

n a t i o n of R e s s e r ' s c o l l e c t i o n s , i t i s e v i d e n t t h a t p y g i d i a t h a t R e s s e r 

a s s i g n e d t o K, m a n s f l e l d i a c t u a l l y b e l o n g t o A l b e r t e l l o i d e s . A l b e r t e l 

l o i d e s c r a n i d i a a r e a l s o p r e s e n t i n R e s s e r ' s c o l l e c t i o n s . T h e r e r e m a i n 

no p y g i d i a a s s i g n a b l e t o X. m a n s f i e l d i , which makes i t p l a u s i b l e t h a t 

t h i s p a r t of t h e s h i e l d was s m a l l and f e a t u r e l e s s a s i n A l o k i s t o c a r e , 

I f t h i s i s p r o v e d t o be c o r r e c t , p o s s i b l y A l o k i s t o c a r e would be t h e 

p r o p e r g e n e r i c a s s i g n m e n t f o r t h e form u n d e r d i s c u s s i o n . 

However , c r a n i d i u m of K, m a n s f i e l d i do have a s l i g h t m e d i a l b a c k 

ward e x p a n s i o n t h a t i s c h a r a c t e r i s t i c of t h e genus Kochi e l l a , and a r e 

q u e s t i o n a b l y r e f e r r e d t o t h a t g e n u s u n t i l a pyg id ium c a n be d e f i n i t e l y 

a s s i g n e d . 

O c c u r r e n c e , — R e s s e r ' s t y p e m a t e r i a l f rom l o c a l i t y 1 9 s , 

Genus KOCHINA R e s s e r 

Koch ina RESSER, 1 9 3 5 , P . 3 9 - 4 0 ; HOWELL, 1959 , p . 2 4 0 . 

Type s p e c i e s , — O l e n o p s i s a m e r i c a n u s ( W a l c o t t ) , 1 9 1 2 , p , 2 4 3 , PI* 

3 6 , f i g s . 8 - 1 1 , 

D i s c u s s i o n . — T h e g e n e r i c d e s c r i p t i o n g i v e n by R e s s e r ( 1 9 3 5 / i s 

a d e q u a t e . The most n o t a b l e c h a r a c t e r i s t i c s of t h e g e n u s seem t o be 

t h e n a r r o w , s l i g h t l y c o n c a v e - s i d e d g l a b e l l a , m e d i a l l y w idened b o r d e r 

and g r a n u l a r o r n a m e n t a t i o n . The genus r e m a i n s o n l y p o o r l y u n d e r s t o o d , 

e s p e c i a l l y w i t h r e s p e c t t o i t s r e l a t i o n s h i p t o K o c h i e l l a and s e v e r a l 

o t h e r e a r l y Middle Cambrian p t y c h o p a r i i d s , 

KOCHINA VESTITA R e s s e r 

P I . 2 2 , f i g s , 5 , 8 , 9 

K o c h i n a v e s t i t a RESSER, 1939b , p , 5 3 , P I . 1 2 , f i g s , 7 - 8 , 

J61 

Cl.ssociation appears warranted by the existing material." After ey..am:L-

natlo!1 of Resser's collections, it is evident that pygidia that Hesser 

assigned to K. !!lansfieldiact.ually belong to AlbeTtelloldes. Albert.e l------
10:!.des cranidia are als o present in Hesser I s collections. 'rhere re;p';'.1ln 

no pygidia assignable to K. rnansfieldi, which makes it plausible t ha-c 

this part of the shield Has s ma.ll and featureles s as in ~ ... ~okistocare . 

If this is proved to be correct, possibly Alokistoc~~ would be the 

proper generic assignment for the form under discussion. 

HOHever, cra.nidium of K. mansfieldi do have a. slight medial b:'1.ck-

vTarcl exp-3.nsion that is charac:teristic of the genus !Soch:i ell8;., and are 

questionably refer red to that genus until a pygidium ca n be definitely 

assigned. 

Occurrenc~.--Resser's type material from loca lit.y 195. 

Genus KOCHINA Resser 

Kochina RESSER, 1935, p. 39-40; HOHELL, 1959, p. 24 0. 

~ speci~.--Olenopsis a mericanus (Walcott). 1912, p. 243, Pl. 

36, figs. 8-11. 

Discussion.--The generic description given by Resse:t' (1 935) is 

adeq.uate. The most notable chara.cteristics of the genus seem to be 

the narrow, slightly concave-sided glabella, medially wid.aned l.;order 

and granular ornamentation. The genus remains only poorly understood, 

especially with respect to its relationship to Kochiella and sev(~ral 

ether early Middle Cambrian ptychopariids. 

KOCH INA VESTITA Resser 

Pl. 22, figs. 5, 8, 9 

Kochina ves!:.ita RESSER, 1939b, p. 53, Pl. 12, flgs. 7-8. 
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Koch ina w a s a t c h e n s i s RESSER, 1939b , p . 5 4 , P I . 1 2 , f i g s . 1 2 - 3 4 . 

D i a g n o s i s . — C r a n i d i u m l a r g e , s u b q u a d r a t e , w i t h t a p e r e d , b l u n t l y 

r o u n d e d g l a b e l l a , T h r e e weak g l a b e l l a r f u r r o w s : S i o b l i q u e b a c k w a r d s ; 

S2 t r a n s v e r s e , f a i n t ; S3 o b l i q u e f o r w a r d s . G l a b e l l a i s s l i g h t l y k e e l e d . 

O c c i p i t a l f u r r o w s t r o n g , o c c i p i t a l r i n g b e a r s a s m a l l n o d e . Width of 

f i x i g e n a e e q u a l t o o r s l i g h t l y l e s s t h a n w i d t h of g l a b e l l a a t eye l i n e . 

Eye r i d g e s w e l l d e v e l o p e d . P a l p e b r a l l o b e s s m a l l and s i t u a t e d w e l l 

b e h i n d t h e m i d p o i n t of t h e c r a n i d i u m . F i x i g e n a e a r e g e n t l y c o n v e x , 

The p r e g l a b e l l a r f i e l d l e s s t h a n o r e q u a l t o t h e w i d t h ( s a g . ) of t h e 

b o r d e r . B o r d e r c o n c a v e , t h i c k e n e d i n c r o s s s e c t i o n , widened s a g i t t a l l y . 

T h i c k e n i n g of b o r d e r v a r i e s be tween i n d i v i d u a l s . P r e o c u l a r f a c i a l 

s u t u r e s l i g h t l y c o n v e r g e n t , c o n v e x . P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , 

s i n u o u s . 

S u r f a c e f i n e l y g r a n u l o s e , o v e r l a i n by s c a t t e r e d l a r g e r g r a n u l e s , 

p r e g l a b e l l a r * f i e l d h a s f a i n t a n a s t o m o s i n g l i n e s wh ich a r e more p r o m i n e n t 

on e x f o l i a t e d s p e c i m e n s . E x f o l i a t e d s p e c i e s a r e f a i r l y p u n c t a t e , 

D i s c u s s i o n . — I n d e s c r i b i n g s p e c i m e n s s i m i l a r t o t h e s e , R e s s e r 

(1939b) r e c o g n i z e d two s p e c i e s ( s e e synonomy) from t h e same l o c a l i t y 

a t Malad , I d a h o , b a s e d upon s l i g h t d i f f e r e n c e s i n o r n a m e n t a t i o n , r e l i e f , 

end s i z e . I b e l i e v e t h e s e d i f f e r e n c e s c a n be a t t r i b u t e d t o d i f f e r e n c e s 

i n p r e s e r v a t i o n and o n t o g e n e t i c v a r i a t i o n . 

O c c u r r e n c e . — F i v e c r a n i d i a , from c o l l e c t i o n UU-4-11, 

Genus MAIADELLA n . g e n . 

Type s p e c i e s , — M a i a d e l l a o c u l a t u s n , s p . 

D i a g n o s i s , — C r a n i d i u m s u b q u a d r a t e , m o d e r a t e l y c o n v e x , G l a b e l l a 

p r o m i n e n t , t a p e r e d , b l u n t l y r o u n d e d a n t e r i o r l y . T h r e e p a i r s of 
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~oc}]ir..a Nase,tchens~.s RESSER , 1939b, p. 54, Pl. 12, figs. 12-14. 

Qfunosis .~-Cranldium large, su1::quadrate, with tapered , bluntly 

rOlmdecl gL."l,bella. Three weak glabellar furrows: S1 oblique backr:ards; 

~-.;2 transverse , faint; S3 oblique forwards. Glabella is slightly keeled . 

Occipital fur..cOVl strong , occipital ring bears a s mall node. lVidth of 

fixigenae equal to or slightly less t han \<ridth of glabella at eye line. 

Eye ridges ,·mll developed, Pa.lpebral lobes s mall and s ituated \01e11 

behind the midpoint of the cr anidiwn. Fixigenae are gently convex. 

The preg]abellE.r field less tran or equal to the width (sag,) of the 

border. Border concave , thickened in cross section, l'ild.ened s agi ttally. 

Thlckening of bor der varies betHeen individuals. Preocular facial 

suture sl:1.ghtly convergent , convex. Postocular facial suture dlvergent f 

sinuous. 

SurfacG flnely granulose, overlain by scattered la.rger granules , 

pregla be lIar fielo. has faint anastomos ing lines whi::::h are more pr ominEmt 

on exfoliated specimens . Exfoliated species are fairly :puncta te. 

Discussion.--In describing s pecimens similar to these, Resser 

(1939b) recognized tHO species (see synonomy) from the sarrle locallty 

at Malad, Idaho, based upon sUght differences in ornamentation, rel1.ef, 

and size. I believe these differences can be attributed to differenceB 

in preservation a nd ontogenetic variation. 

Occurrence.--Five cranidia. from collection UU-4,11. 

Genus JviALADELLA n. gen. 

'l'yP~ §.Eccies. ··- Maladella ocula tus n. sp. 

Diagnosis.--Cranidium subquadrate, moderately convex. Glabella 

promtnent.. tapered .• blul'!.tly rounded anteriorly. Three paJ..rs of 
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g l a b e l l a r f u r r o w s v i s i b l e . SI c o n v e x , o b l i q u e b a c k w a r d s \ S2 s t r a i g h t , 

o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e o r s l i g h t l y o b l i q u e f o r w a r d s . Axia l , 

f u r r o w v e r y d.eep, p r o m i n e n t , p r e g l a b e l l a r f u r r o w d i s t i n c t . O c c i p i t a l 

f u r r o w r e l a t i v e l y w i d e , m o d e r a t e l y d e e p , d e e p e n s and n a r r o w s l a t e r a l l y . 

O c c i p i t a l r i n g 0 . 2 0 t o 0 , 2 5 g l a b e l l a r l e n g t h , t r i a n g u l a r , e x t e n d s i n t o 

f a i r l y s t r o n g ups l o p i n g o c c i p i t a l s p i n e . F r o n t a l a r e a s l i g h t l y g r e a t e r 

t h a n 0 , 5 0 g l a b e l l a r l e n g t h , d o w n s l o p i n g , s l i g h t l y c o n c a v e m e d i a l l y , 

becomes convex l a t e r a l l y . P r e g l a b e l l a r f i e l d s l i g h t l y w i d e r ( s a g , ) 

t h a n b o r d e r . B o r d e r p r o m i n e n t , s l i g h t l y u p t u r n e d , n a r r o w s l a t e r a l l y ; 

h a s low p o s t e r o m e d i a n b o s s . B o r d e r f u r r o w m o d e r a t e l y d e e p l a t e r a l l y , 

becomes l e s s d i s t i n c t m e d i a l l y where a d j a c e n t t o b o s s , F i x i g e n a e a b o u t 

0 . 3 5 g l a b e l l a r w i d t h a t eye l i n e , s t r o n g l y u p s l o p i n g , m o d e r a t e l y c o n v e x , 

P a l p e b r a l l o b e s l a r g e , p r o m i n e n t , s t r o n g l y u p t u r n e d , s l i g h t l y l e s s t h a n 

0 , 5 0 g l a b e l l a r l e n g t h s i t u a t e d o p p o s i t e m i d p o i n t of g l a b e l l a , eye r i d g e s 

v i s i b l e , f a i n t . P o s t e r i o r a r e a of f i x i g e n a e n a r r o w e r t h a n g l a b e l l a a t 

o c c i p i t a l f u r r o w . P r e o c u l a r f a c i a l s u t u r e p a r a l l e l , s t r a i g h t , P o s t o -

c u l a r f a c i a l s u t u r e d i v e r g e n t , s t r a i g h t . 

S u r f a c e of c r a n i d i u m d e n s e l y c o v e r e d w i t h medium o r l a r g e g r a n u l e s . 

D i s c u s s i o n . - - M a l a d e l l a i s c h a r a c t e r i z e d by a r e l a t i v e l y l o n g ( s a g , ) 

f r o n t a l a r e a , na r row ( t r . ) and s t r o n g l y u p s l o p i n g f i x i g e n a e , l a r g e and 

s t r o n g l y u p t u r n e d p a l p e b r a l l o b e s , and a m o d e r a t e l y s t r o n g o c c i p i t a l 

s p i n e . T h i s genus somewhat r e s e m b l e s A l o k i s t o c a r e , b u t d i f f e r s i n 

h a v i n g a m o d e r a t e l y s t r o n g o c c i p i t a l s p i n e and l a r g e , p r o m i n e n t p a l p e 

b r a l l o b e s , 

MALADELLA OGULATUS n , gen* n , s p , 

P I . 2 5 , f i g s , ? , 8 , 1 0 , 11 
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glabellar furrm~s visible: 31 convex, oblique 1Jack"l-m.r ds ; 82 stra:i.ght, 

obUque ba.ckwaJ:ds ; 83 transverse or slightly oblique forvrards . Axial 

fm').:'ow very c_eep, prominent, pregl abBll a r furrm-l d isti nct. Occipital 

furrow relatively wide, moderately deep, deepens and narrows laterally. 

Occipital ring 0.20 to 0.25 g labellar length, trial1gular,extenc1.s into 

fairly strong upsloping occipital s pine . Frontal a:cea slightly greater 

than 0.50 glabel1ar length, dmmsloping , s lightly concave medially , 

becomes convex laterally. :Fregla be l Iar field slightly Hider (sag ,) 

than border. Border prominents slightly upturned , nR-1"l.'o~<fS lat erally; 

has 10vl posteromedian boss. Border furroH moderately deep laterally, 

becomes less distinct medially where adjacent to boss . Fixigenae about 

0.35 glabellar width at eye line, s tx'ongly 1 psloping ~ mod.erately convex. 

Palpebral lobes large, prominent, strongly upturned , slight.ly les s than 

0.50 glabellar length s:1.-Luated opposite midpoint of gl a bella , ey.:~ ridges 

visible, faint. Posterior area of fixigenae narrower than glacoella at 

occipital furrow. Preocular facial suture parallel, straight . POS~z,o

cular facial suture divergent, straight. 

Surfa.ce of cranidium densely covered. vTith medhL'll or la.:rge granules, 

Discussion. --MaladelJ~ is characterized by a relatiVely lOi.1g (sag.) 

frontal area, narrON (tr.) and. strongly ups loping fixigenae, l ar.ge a~d 

strongly upturned palpebral lobes, and a moderate ly st.rong occipit al 

spine. This genus somewhat res em bles Als>klstoca,re : but dilf ers in 

having a moderately strong occipita l spine and lc-U'ge, prominent palpe

l::n:-al lobes. 

MAIADE1LA OCUT.ATUS n. gen. n. sp. 

Pl. 25, figs. 7 , 8~ 10 , 11 



D i s c u s s i o n , —Because t h i s i s t h e o n l y known s p e c i e s o f Mala .del is . , 

t h e g e n e r i c d i a g n o s i s and d i s c u s s i o n a l s o s u f f i c e f o r t h e s p e c i e s . 

O c c u r r e n c e . — R a r e i n c o l l e c t i o n UU-408, 

H o l o t y p e , — C r a n i d i u m (1596) i l l u s t r a t e d on p l a t e 2 5 , f i g u r e s 7 , 

1 0 , and 1 1 , 

Genus MEXICELLA Lochman, 1943 

Mexico11a LOCHMAN, 1 9 4 3 , p . 4 5 6 ; HOWELL, i n HARRINGTON and o t h e r s , 

1959 , P . 2 4 0 . 

Type s p e c i e s , — M e x l c e l l a mex icana LOCHMAN, 1948 , p . 4 5 7 , P I . 6 9 , 

f i g s , 1 2 - 2 2 . 

D i s c u s s i o n , — L o c h m a n ( 1 9 4 8 , p . 4 5 6 ) h a s g i v e n a t h o r o u g h a n a l y s i s 

o f t h e c h a r a c t e r i s t i c s of t h i s g e n u s . S l i g h t m o d i f i c a t i o n of t h e g e n e r i c 

d i a g n o s i s i s r e q u i r e d t o i n c l u d e a new s p e c i e s of M, g r a n d 0 0 u l u s , 

( P a l m e r , I n p r e s s ) w i t h p a l p e b r a l l o b e s whose e x s a g i t t a l l e n g t h i s 

n e a r l y e q u a l t o 0 , 5 0 of t h e s a g i t t a l g l a b e l l a r l e n g t h e x c l u s i v e o f t h e 

o c c i p i t a l r i n g . A i l s p e c i e s of Mexico11a a r e c h a r a c t e r i z e d by a 

s a g i t t a l l y l o n g , s w o l l e n f r o n t a l a r e a w i t h a p o o r l y d e f i n e d b o r d e r 

t h a t i s n a r r o w e r t h a n t h e b r i m ; and by w i d e , g e n t l y c o n v e x , s l i g h t l y 

d-ownsloping f i x i g e n a e . 

MEXICELLA GRANOSA n . s p . 

P I . 2 2 , f i g s . 1 3 , 14 , 1 5 , 1? 

D i a g n o s i s . - - C r a n i d i u m s u b q u a d r a t e , m o d e r a t e l y c o n v e x , broadly-

r o u n d e d a n t e r i o r l y . G l a b e l l a s h o r t , c o n i c a l , t r u n c a t e d ; t a p e r s t o a 

low a n t e r i o r e n d . T h r e e p a i r s of f a i n t g l a b e l l a r f u r r o w s v i s i b l e ; 31 

o b l i q u e b a c k w a r d s ; S2 t r a n s v e r s e ; S3 i n d i s t i n c t , o b l i q u e f o r w a r d s . 

O c c i p i t a l f u r r o w s h a l l o w , d e e p e n s s l i g h t l y l a t e r a l l y , O c c i p i t a l r i n g 

Discussio;1.~--Becaus0 this is the only knOlm specieI.-; of Halade~~~, 

the generic diagnosis a nd discussion also suffice f o:c the species. 

Occu~~~.--Rare in collection ~J-408. 

Holot.Y..I-e . --Cranidium (1596) illustrated on plate 25, figures 7, 

le, and 11. 

Genus HEXICELLA Lochman, 194-8 

Mexicella I,oCHNAN, 1948 , p. 456; Hu\1ELL, in HARRINGTON and. others, 

1959, p. 240. 

~§.£.~cies. --Hexicella mexicana LC)CHHAN, 1948, p. L~5(, 1'1, 69, 

figs. 12-22. 

Discussion.--lochman (1948, p. 456) has given a thorough o..nalys~s 

of the characteristics of this genus. Slight modification of' the generi.c 

diagnosis is required to include a new species of !:i. ~,nci.<?g~l:~~! 

(Palmer, in press) with palpebral 10 ~es whose exsagi t ta.l lEmgth is 

nearly equal to 0.50 of the sagittal glabellar length exclusive of thB 

occipital ring. All species of Mexicella are characterized by a 

sagittally long, swollen frontal area .'lith a poorly d.efined. bor-Jer 

that is narrower than the 'brim; and by wide, gently convex, slight ly 

downs loping fixigenae. 

NEXICELLA GRANOSA n. sp, 

Pl. 22, figs, 13, 14, 15, 17 

Diagnosis, --Cranidium sllbquadrate r moderately ccnvex, broadly 

rounded anteriorly. Glabella short, conical, tnmcated; tapers to a 

lo\>/' anterlor end. Three pairs of faint glabellar furrows visible: Sl 

oblique backwards; S2 transverse; 83 indistinct, oblique for~ards, 

Occipital furroH shallO'.-l, deepens slightly laterally • Occipital ring 
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t r i a n g u l a r , a b o u t 0,2.5 g l a b e l l a r l e n g t h , b e a r s s m a l l median n o d e . 

A x i a l and p r e g l a b e l l a r f u r r o w s d e e p , p r o m i n e n t . F r o n t a l a r e a w i d e , 

c o n v e x , w i t h p r o m i n e n t b r o a d median b u l g e . B o r d e r n a r r o w e r t h a n p r e 

g l a b e l l a r a r e a , c o n v e x , b a r e l y d e f i n e d by f a i n t b o r d e r f u r r o w t h a t 

becomes more d i s t i n c t l a t e r a l l y . F i x i g e n a e n a r r o w e r t h a n g l a b e l l a a t 

eye l i n e , s l i g h t l y c o n v e x , n e a r l y h o r i z o n t a l . P a l p e b r a l l o b e s s m a l l , 

s i t u a t e d a t a b o u t m i d l i n e of g l a b e l l a , Eye r i d g e s p r o m i n e n t , s l i g h t l y 

a r c u a t e . P o s t e r i o r a r e a of f i x i g e n a e a b o u t same w i d t h a s g l a b e l l a , a t 

o c c i p i t a l f u r r o w . P r e o c u l a r f a c i a l s u t u r e c o n v e r g e n t , c o n v e x . P o s t -

o c u l a r f a c i a l s u t u r e d i v e r g e n t , c o n v e x . S u r f a c e d e n s e l y c o v e r e d w i t h 

m e d i u m - s i z e d g r a n u l e s , and f r o n t a l a r e a h a s f a i n t t o . d i s t i n c t c a e c a e . 

D i s c u s s i o n , — M e x i c e 1 1 a , g r a n o s a c a n be d i s t i n g u i s h e d from o t h e r 

s p e c i e s of M e x i c e l l a by i t s low g l a b e l l a , d e e p a x i a l f u r r o w , and p romi 

n e n t , convex, f r o n t a l a r e a . T h i s s p e c i e s i s i n c l u d e d i n M e x i c e l l a 

b e c a u s e of i t s l a r g e , c o n v e x , p o o r l y d i f f e r e n t i a t e d f r o n t a l a r e a . 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n s UU-403. UU-404, and UU-405, 

R a r e i n UU-40?, and UU-4-66. 

H o l o t y p e , — C r a n i d i u m ( 1 5 5 ? ) i l l u s t r a t e d on p l a t e 2 2 , f i g u r e s 11 

and 15« 

Genus NAOMIASPIS n . g e n . 

Type s p e c i e s , — N a o m i a s p i s t y p i c a l i s n , s p . 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e , m o d e r a t e l y c o n v e x . G l a b e l l a 

p r o m i n e n t , s l i g h t l y t a p e r e d , b l u n t l y r o u n d e d i n f r o n t , h a s s l i g h t k e e l 

Four p a i r s of weak g l a b e l l a r f u r r o w s v i s i b l e on w e l l p r e s e r v e d i n d i 

v i d u a l s ; S i o b l i q u e b a c k w a r d s , b i f u r c a t e ; 32 o b l i q u e b a c k w a r d s , 

s t r a i g h t ; S3 t r a n s v e r s e ; S4 o b l i q u e f o r w a r d s , O c c i p i t a l f u r r o w w e l l 

triangular , about 0.25 glabellar length, bears smal1 median node. 

Axial 8,nd preg labeDa r furroHs dee p, prominent. Frontal area "rides 

convex, vrith promi.nent broad med.ian bulge. Border narrm'Ter tharl pr.e-

glabellar area , convex , barely defined by faint border furrow that. 

becomes more distinct lc1.terally. Fixigenae narrOHer than glabella at 

eye line, slightly convex , nearly horizontal. Palpebral lobes small, 

situated at about midline of glabella, Eye ridges prominent, slightly 

arcuate. I)osterior area of fixigenae about same wIdth as glabe lla at 

occipitalfurrm-T . Preocular facial suture convergent, c onvex. Post·· 

ocular facial suture divergent., convex, Surface densely covered with 

medium-sized granules, and frontal area has faint to .dlst i nct caecae . 

Discw:;si on. ~·-Me~icella.:. granosa c an be distingulshed fr on: other 

species of t!.~xicella by its low glabella , deep axial furrol{, and prolT.i-

nent, convex. frontal area. This speci es is includ.ed in Iil£!-ic_~fl:§. 

because of its large, convex, poorly different lated frontal area. 

Occurrence , -'-A bundant in collections UU..J.J..03, UU-4O'.J·, and UU-40.5. 

Rare in UU-402, UU-407, and uu-lJ·66, 

Holot..Yc." ·--Cranldium (1557) illustrated. on plate 22, figures 11 

and 15. 

Genus NAOMIASPIS n. gen. 

n:Ps:~cies . --Naomi_~s..£is tynicalis n. sp, 

Diagnosi.s....--CraniditL'il subquadrate, moderately convex, Glabella 

prominent, slightly t apered . bluntly rounded in front, has slight keel. 

Four pairs of wea~c g la bellar furrmlS vlsi ble on well preserved indi-

viduals: 51 oblique oo.cbIards, bifurcate i 82 oblique back~.;ards, 

stJ:.'aight; S3 transverse; 84 oblique forwards, OCCipital furrow well 
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d e f i n e d , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g 0 . 2 0 g l a b e l l a r l e n g t h , 

b e a r s a f a i n t median n o d e . A x i a l and p r e g l a b e l l a r f u r r o w s m o d e r a t e l y 

d e e p . F r o n t a l a r e a r e l a t i v e l y s h o r t , s l i g h t l y g r e a t e r t h a n 0 , 3 5 g l a 

b e l l a r l e n g t h . F r o n t a l a r e a d o w n s l o p i n g , a b o u t same w i d t h a s b o r d e r . 

B o r d e r s l i g h t l y u p t u r n e d , n a r r o w s l a t e r a l l y . B o r d e r f u r r o w w e l l d e f i n e d , 

F i x i g e n a e a b o u t 0 , 5 0 g l a b e l l a r w i d t h a t eye l i n e , s l i g h t l y c o n v e x , 

s l i g h t l y d o w n s l o p i n g . P a l p e b r a l l o b e s p r o m i n e n t , s i t u a t e d b e h i n d m i d d l e 

o f g l a b e l l a , s l i g h t l y u p t u r n e d , n e a r l y 0 . 5 $ g l a b e l l a r l e n g t h . Eye 

r i d g e s s t r o n g , s l i g h t l y a r c u a t e , i n t e r s e c t a x i a l f u r r o w o p p o s i t e S4 , 

P o s t e r i o r l i m b s d i s t i n c t l y n a r r o w e r t h a n g l a b e l l a a t o c c i p i t a l f u r r o w , 

P r e o c u l a r f a c i a l s u t u r e s l i g h t l y c o n v e r g e n t , s t r a i g h t . P o s t o c u l a r 

f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . 

L i b r i g e n a e have s l i g h t l y r o u n d e d l a t e r a l m a r g i n . B o r d e r s l i g h t l y 

c o n v e x , d o w n s l o p i n g , d e f i n e d by s h a l l o w b o r d e r f u r r o w , G e n a l o p i n e 

b r o a d b a s e d , f l a t , e v e n l y t a p e r e d , m o d e r a t e l y l o n g , 

Pyg id ium s m a l l , o v e r t w i c e a s wide a s l o n g . A x i s h a s one d i s t i n c t 

r i n g and a l o n g t e r m i n a l p i e c e t h a t n e a r l y r e a c h e s p o s t e r i o r b o r d e r . 

P l e u r a l f i e l d s c r o s s e d by two weak p l e u r a l f u r r o w s . B o r d e r i n d i s t i n c t . 

S u r f a c e of c r a n i d i u m , p y g i d i u m , and l i b r i g e n a e c o v e r e d w i t h medium-

s i z e d g r a n u l e s . P r e g l a b e l l a r f i e l d a l s o c o v e r e d w i t h f i n e c a e c a e . 

D i s c u s s i o n . — T h i s genus r e p r e s e n t s a n o t h e r g e n e r a l i z e d p t y c h o p a r -

i o i d . N a o m i a s p i s i s c h a r a c t e r i s e d , by a p r o m i n e n t , s l i g h t l y t a p e r e d , 

b l u n t l y r o u n d e d g l a b e l l a w i t h f o u r p a i r s of m o d e r a t e l y weak g l a b e l l a r 

f u r r o w s , The f r o n t a l a r e a i s r e l a t i v e l y s h o r t ( s a g . ) , d o w n s l o p i n g , 

and n e a r l y e q u a l l y d i v i d e d , i n t o t h e p r e g l a b e l l a r f i e l d and b o r d e r . The 

b o r d e r i s e v e n l y r o u n d e d and w e l l d e f i n e d by a d i s t i n c t b o r d e r f u r r o w . 

The f i x i g e n a e a r e a b o u t 0 . 5 0 g l a b e l l a r w i d t h a t eye l i n e and t h e 
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defined t deepens laterally. Occipi t.al rlng 0.20 gla be l l;;;I.:t' length , 

bears a faint. median node. Axie,l and pL'eg la belJ.:;u- fll.TX"OWS moclerately 

deep. J?:t'ontal area r elatively s hortt slightly great er than 0.35 g3.a

bellar lengt.h . FTontal area downsloping , about same width as border. 

Border slightly upturned, narrOHS laterally . Border fur row Hell defined. 

Fixigenae a bout 0.50 g labeJ.lar width a.t eye line, slightly convex, 

slightly dormsloping . Palpebral lobes prominent f situa.ted behind midd.le 

of glabella , slightly upturned, nearly 0.50 gle..bellar length. Eye 

ridges strong, sUghtly arcuate, intersect axial f urroH opposite s4. 

Posterior limbe::. dist inctly na:r:rOH8r than glabella at occipital f'J.l.TOH. 

P.reocular facial suture slightly convergent, straight. fostocular 

facia,l suture divergent , sinuous. 

Librigenae have sUghtly rounded l at eral margln. Border slightly 

convex, dOlmsloping t defined by shalloH border f urrovi . Genal spine 

broad based, flat, evenly tapered s moclerately long. 

Pygidiwn small, over t~dce as tTide as long. Axis has one distinct 

ring and a long terminal piece that nearly reaches posterior border . 

Pleural fields crossed by t HO Heak pleural furrm·1S . Border indistinct. 

Surface of cranidium, pygidium, a,nd. librigenae covered ,-lith mediurr.

sized granules. Preglabellar field also covered with fi.ne caecae. 

Discussion. ---This genus repre3ents another generalized ptychopar

ioid. NaomiasPJ-~ is characterized by a prominent, slightly tapered, 

bluntly rOlli'1ded g labella with fou.t' :pah."s of moderately weak glabellar 

furrorrs. The frontal area J.8 relatively short. (sag.), dOlmsloping, 

and nearly equally divided into the preglabellal~ field and border. The 

border is evenly r ounded and well defined by a distinct border furro~l . 

'I'b.e flxigenae are about 0.50 glal-..e lla.r '-lidth at eye line tlnd thE: 



p a l p e b r a l l o b e s a r e s m a l l and s i t u a t e d s l i g h t l y b e h i n d t h e g l a b e l l a r 

m i d p o i n t . Eye r i d g e s a r e m o d e r a t e l y s t r o n g . N a o m i a s p i s a p p e a r s t o be 

most s i m i l a r t o Nye11a b u t t h e two g e n e r a may n o t be r e l a t e d . 

NAOMIASPIS TYPICALIS n . g e n . n , s p , 

P I , 2 2 , f i g s . 16 , 18-22 

P i s c u s s 5 o n . — B e c a u s e t h i s i s t h e o n l y known s p e c i e s of N a o m i a s p i s 

t h e g e n e r i c d i a g n o s i s and d i s c u s s i o n a l s o s u f f i c e f o r t h e s p e c i e s . 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n s UU-422 and UU-423* 

H o l o t y p e . — C r a n i d i u m (1561) i l l u s t r a t e d on p l a t e 2 2 , f i g u r e s 1 7 , 

2 1 . 2 2 . 

Genus NYELLA P a l m e r , i n p r e s s 

Nye11a PALMER, i n p r e s s . 

!EH*iL s p e c i e s . — P o u l s e n i a g r a n o s a RESSER, 1939a , p . 5 9 f KL* i j , 

f i g s , 1 9 , 2 2 - 3 0 . 

D i a g n o s i s , — T h e d i a g n o s i s of Pa lmer ( i n p r e s s ) i s r e p e a t e d h e r e : 

M o d e r a t e l y s m a l l k o c h a s p i d t r i l o b i t e s , s a g i t t a l 
l e n g t h of l a r g e s t known c r a n i d i u m a b o u t 10 mm. C r a n i d i u m 
s u b q u a d r a t e i n o u t l i n e , g e n t l y t o m o d e r a t e l y convex t r a n s 
v e r s e l y and l o n g i t u d i n a l l y , g e n t l y t o m o d e r a t e l y r o u n d e d 
a t f r o n t j w i d t h be tween p a l p e b r a l l o b e s s l i g h t l y g r e a t e r 
t h a n s a g i t t a l l e n g t h . G l a b e l l a p r o m i n e n t , t a p e r e d f o r w a r d , 
s t r o n g l y t o b l u n t l y r o u n d e d a t f r o n t ; s i d e s s t r a i g h t o r 
s l i g h t l y c o n c a v e , w e l l d e f i n e d by d e e p a x i a l f u r r o w s ; f r o n t 
d e f i n e d by s h a l l o w p r e g l a b e l l a r - f u r r o w o r a b r u p t c h a n g e i n 
s l o p e . T h r e e o r f o u r p a i r s of m o d e r a t e l y d e e p g l a b e l l a r 
f u r r o w s u s u a l l y p r e s e n t . O c c c i p i t a l f u r r o w d e e p , s h a l l o w e s t 
and c u r v e d s l i g h t l y f o r w a r d a c r o s s a x i s , F r o n t a l a r e a 
c l e a r l y d i v i d e d by w e l l d e f i n e d b o r d e r f u r r o w i n t o f l a t 
b r i m , and convex b o r d e r . F i x e d c h e e k s f l a t o r g e n t l y 
c o n v e x , h o r i z o n t a l ; w i d t h of p a l p e b r a l a r e a be tween 0 , 4 
and 0 , 5 b a s a l g l a b e l l a r w i d t h . O c u l a r r i d g e s m o d e r a t e l y 
d e v e l o p e d . P a l p e b r a l l o b e w e l l d e f i n e d , s i t u a t e d a b o u t 
o p p o s i t e g l a b e l l a r m i d l e n g t h ; e x s a g i t t a l l e n g t h v a r i e s 
f rom a b o u t o n e - t h i r d t o a b o u t o n e - h a l f s a g i t t a l g l a b e l l a r 
l e n g t h e x c l u s i v e o f o c c i p i t a l r i n g , P o s t e r i o r l i m b s 
a b o u t e q u a l i n t r a n s v e r s e l e n g t h t o b a s a l g l a b e l l a r 

pa.lpebral lObGS 2.1.'e s;rrall and situated slightly bsbind. the glab3J.J.f.!.T 

most sii'1:Ua.r to Nyella but the two genera may not b0 reJ..ated, 

NAOi1IASPIS TYPICALIS n. gen, n, sp. 

PI, 22, figs. 16, 18-22 

1 ".., .,.br 

Discuss:i2I}., --Because this is the only knmm species of l~aomia3.£j.s t 

the gel1cric dj.agnosis and discussion also suffice for the species. 

Occ1..lTrence. --Abundant in collections UU-422 and UU....l~23, 

HolotnK'.' ·--Granidiu;T! (1561) illustrated on plate 22, figures 17 r 

2.1, 22. 

Genus NYELLA PalIner, in press 

~ ~DE'cles. --Poulsenia g-ranosa BESSER., 1939a, p. 59 r '('1 
..l ..... CI 

figs. 19, 22-30. 

Diagnosl~ .. --The diagnosis of Palmer (in press) is repeated here: 

Hoderately small kocbaspid trilobites, sagittal 
length of' largest knOlm cranidium about 10 TIlIil. Cranidium 
subquadra.t.e in outline, gently to ~lloderate1y convex trans
versely a~ld longitudinally, gently to moderately rounded. 
at front; Yiidth between palpebral lobes slightly greater 
than sagittal length. Glabella. prominent p tapered. forward., 
strongly to bluntly rounded at front; sides straight or 
slightly concave, well defined by deep axial furroHs; front 
d(::!fined by shallow pregIa be lIar furrow or abrupt cho,Dge .i.n 
slope. Theee or four pairs of moderately deep glabellar 
furro .... ls usually present. Occcipi t.al furroH deep, shallowest 
a.nd curved. slightly forward across axis. Frontal area 
clearly divided by vTell defined border furroN into flat 
briTa, and convex border. Fixed cheeks flat or gently 
convex, ho~izontal; ",idth of palpebral area behleen 0.4 
and 0.5 Casal glabellar .-lidth. Ocular ridges moderately 
develo!Jed. Palpebral lobe Hell defined, situateel atclUt 
opposHe glat>ellar !:lidlength; exsagittal length varies 
from. a 'bout one-third to about om~-half sagittal gl£'.l"€lla:r: 
lengt.h exeh:sive of occipital ring. })osterior Hmbs 
a.bout eqnal in transverse length to basal glabel~L1.r 
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w i d t h . P o s t e r i o r b o r d e r f u r r o w b r o a d , d e e p . C o u r s e o f 
a n t e r i o r s e c t i o n of f a c i a l s u t u r e s t r a i g h t f o r w a r d from 
p a l p e b r a l l o b e , Course of p o s t e r i o r s e c t i o n d i v e r g e n t , 
s i n u o u s , 

F r e e c h e e k h a s b r o a d l y r o u n d e d l a t e r a l m a r g i n f o r m i n g 
c o n t i n u o u s c u r v e w i t h g e n a l s p i n e . Bo rde r c o n v e x , w e l l 
d e f i n e d a n t e r i o r l y b o r d e r f u r r o w t h a t f a d e s t o w a r d s b a s e 
o f g e n a l s p i n e . Gena l s p i n e convex i n c r o s s - s e c t i o n , 
s h a r p l y p o i n t e d , a b o u t a s l o n g a s p o s t e r i o r s e c t i o n of 
f a c i a , ! s u t u r e . 

Hypostome and t h o r a c i c s e g m e n t s n o t known. 
Pyg id ium t r a n s v e r s e l y s u b o v a t e i n o u t l i n e w i t h 

b r o a d , p o o r l y d e f i n e d , s l i g h t l y t a p e r e d a x i s , A x i a l 
f u r r o w s o b s c u r e . Only f i r s t p l e u r a l f u r r o w d i s t i n c t , 
B o r d e r n o t s e p a r a t e l y d e f i n e d . 

E x t e r n a l s u r f a c e s of a l l p a r t s c o v e r e d w i t h one 
o r two s i z e s o f - g r a n u l e s . 

D i s c u s s i o n , — P a l m e r p r o p o s e d t h i s genus f o r s p e c i e s f o r m e r l y 

i n c l u d e d i n C a b o r c e l l a by R a s e t t i (1951) and F r i t z (19,68) , N y e j l a d i f f e r s 

from C a b o r c e l l a i n h a v i n g a n a r r o w , w e l l d e f i n e d f u r r o w s e p a r a t i n g a 

c o n v e x b o r d e r from a g e n e r a l l y n a r r o w , f l a t , s l i g h t l y d o w n s l o p i n g 

p r e g l a b e l l a r f i e l d . 

P a l m e r ' s d i a g n o s i s n e e d s t o be m o d i f i e d s l i g h t l y t o i n c l u d e c r a n i 

d i a of K, p e r i o s u s which may r a n g e up t o 20 mm i n l e n g t h , 

NYSLLA GRANOSA ( R e s s e r ) 

P I , 2 3 , f i g s , 1-6 

P o u l s e n i a g r a n o s a RESSER, 1939b , p . 5 9 , P L 1 3 , f i g s . 1 9 , 2 2 - 3 0 ; n o t 

f i g s , 2 0 , 2 1 , a s s i g n e d t o Amecephalus l a t i c a u d u m ( R e s s e r ) by F r i t z 

( 1 9 6 8 ) ; SHIMER and SHROCK, 1944 , P I . 2 5 9 , f i g s , 6 , ? . 

C a b o r c e l l a g r a n o s a ( R e s s e r ) FRITZ, 1968 , p , 2 2 1 , P I , 3 9 , f i g s , 9 - 1 5 ; 

RASETTI, 1 9 5 1 , p , 2 1 2 , 

P o u l s e n i a b e a r e n s i s RESSER. 1939a , p . 60 , P I . 1 3 , f i g s . 5 - 8 , 

ffyella g r a n o s a PALMER, i n p r e s s , 

D i a g n o s i s , — T h e d i a g n o s i s by F r i t z ( I 9 6 8 , p . 221 ) i s a d e q u a t e and 

f o l l o w e d h e r e . 

Hidth. Posterior border furrow broad, deep. COUl:se of 
anterior section of facia l suture straight fon-Tard from 
palpebra.l lobe . Course of posterior s ection divergent, 
sinuous. 

Fr'ee cheek has broadly rounded lateral margin forming 
continuous curve uith genal spine. Border convex" well 
defined anteriorly border furr ow that fades tm1ards base 
of genal spine. Genal spine convex in cross-section, 
sharply pointed , about as long as posterior section of 
f acial suture. 

Hypostome and thoracic segments not knovm . 
Pygicliul11 transversely subovate in outline with 

aroad, poorly defined, s lightly tapered axis. Axial 
fU.rrOHS orocm'e. Only first pleural furrow disti nct. 
Border not separately defined. 

Externa.l surfaces of all parts covered Hith one 
or hw sizes of · granules . 

Discussion.--Palmer proposed this genus for species formerly 
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lncluded in Cabor cella by Rasetti (1951) and Fritz (:1.968 ). Nyella. differs 

from Ca,lx)rcelk in having a narrow, well defined furrow separat.ing F.'. 

convex border frorr. a generally narrow, flat, slightly downslopin6 

preglabellar fleld. 

Palmer's diagnosis needs to be modified slightly to inc lude crani-

dia of E.. peri~ ",hich may range up to 20 rom in 18ne;th. 

NYELL.<\ GRANOSA (Ressel.' ) 

Pl. 23, figs . 1-6 

Pouls~l~ Branosa HESSER, 1939b, p. 59, Pl. 13, figs. 19, 22-30; not 

figs. 20, 21, assigned to Amecephalus laticaudum (Resser) by Fritz 

(1968); SHINER and SHROCK, 1944, Pl. 259, figs. 6, 7. 

Caborcella granos a (Resser) FRITZ, 1968 , p. 221, Pl. 39, f~gs. 9-15; 

RASETTI, 1951 , p. 212. 

Poulsenia beareIhsls RESSER , 1939a, p. 60, Pl. 13, figs. 5-8 . 

~ella ~anosa PALMER, in press. 

Q.iagnosis.--The diagnosis by Fritz (1968 , p. 221) is adequate and 

follm:ed here . 



i c 9 

D i s c u s s i o n . —-This s p e c i e s d i f f e r s from N* c j . i n o l i m b a t a F r i t s "by 

h a v i n g t h e c r a n i d l a l h e r d e r e v e n l y convex i n l a t e r a l p r o f i l e r a t h e r 

t h a n s l i g h t l y r e c u r v e d and d o w n s l o p i n g , and a much s t r o n g e r t u b e r c u l a r 

o r n a m e n t a t i o n , The b r o a d b o r d e r f u r r ow and c o n s e q u e n t l y n a r r o w e r b o r d e r 

d i s t i n g u i s h N, r a r a ( R a s e t t i ) from N, g r a n o s a , N, s k a p t a ( w a l c o t t ) i s 

d i s t i n g u i s h e d from N. g r a n o s a by h a v i n g a u n i f o r m g r a n u l a r o r n a m e n t a t i o n , 

more convex and s l i g h t l y d o w n s l o p i n g f i x i g e n a e , a more p r o m i n e n t , m e d i 

a l l y t h i c k e n e d a n t e r i o r c r a n i d i a l b o r d e r , and s h o r t e r p a l p e b r a l ' l o b e s , 

N. c o l u m b i a n a ( R a s e t t i ) h a s a more convex c r a n i d i u m w i t h a- more a n t e r o 

l a t e r a l ^ d e p r e s s e d f r o n t a l a r e a , l e s s w e l l d e v e l o p e d g l a b e l l a r f u r r o w s 

and a c o a r s e r g r a n u l a r o r n a m e n t a t i o n w i t h f e w e r s c a t t e r e d t u b e r c u 3 . e s 

t h a n Nft g r a n o s a . 

P a l m e r ( i n p r e s s ) h a s d e m o n s t r a t e d t h e v a r i a b i l i t y i n t h e s t r u c t u r e 

o f t h e f r o n t a l a r e a t h a t was s u s p e c t e d by F r i t z ( I 9 6 3 ) when he t e n t a 

t i v e l y and c o r r e c t l y oynonomized P o u l s e n i a b e a r e n s i s R e s s e r w i t h N, 

g r a n o s a . 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n UU-408, R a r e i n c o l l e c t i o n s 

UU-403, UU-404, and UU-40?, 

NYELLA LIMBUS n . s p , 

P l , 2 2 , f i g s , 2 3 - 2 ? 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e , c o n v e x , s l i g h t l y w i d e r t h a n 

l o n g . G l a b e l l a p r o m i n e n t , c o n v e x , s i d e s s t r a i g h t , t a p e r e d , b l u n t l y 

r o u n d e d a n t e r i o r l y . Four p a i r s of g l a b e l l a r f u r r o w s v i s i b l e ; 31 o b 

l i q u e b a c k w a r d s , b i f u r c a t e ; 32 c o n v e x , o b l i q u e backwards j 33 t r a n s v e r s e ; 

S4 o b l i q u e f o r w a r d s . A x i a l f u r r o w d e e p , p r e g l a b e l l a r f u r r o w s h a l l o w , 

O c c i p i t a l f u r r o w c o m p o s i t e , s h a l l o w m e d i a l l y , d e e p e n s l a t e r a l l y . 

O c c i p i t a l r i n g a b o u t 0 , 2 5 g l a b e l l a r l e n g t h , u p s l o p i n g , d o e s n o t seem t o 

ornamentat.ion. 

distinc;u.tsrt !i. T::ira l7',ral1 020(1, • 
~."--~-""'-

sT,a r:t~l 
_L"'-":~ __ ~" 

tively and correctly 

Occurrence. --Abundant. in collectic-n UU·..J-j·OB, Rare in collections 

uu-403, uu-4(}'j·, and l)u-407. 

NYELLA LIIiffiUS n. G l). 

Pl. 22, figs. 23-2'7 

1?3-?H!2osis. --Cranid:i.um subq~)acl:ca-Le J convex, slightly v!:~.der thaI; 

long. 

rounded anteriorly. 

lique r.ac;meXclS I bifurcate; 32 CO:WeX, obliCjll'~ lack'·TcD::'ds j 23 tram;'/ETsB; 

54 obUque fOrl-Tards. Axial furroH deep, pre~~la ~ell2.r fuxr'Yil" sballo(-i. 

OcciJ::i.ta.l f"'11.'TO';[ composite, shalloH medially, dC8}C!'IS ht8rally. 

Occlpital :cins about 0.25 ghh:;lla.:t lei.1,sth, u.pslo!?1n;;~ Joro;s r::.ot seen 1,0 

http://tubercu3.es
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b e a r s p i n e o r n o d e . F r o n t a l a r e a a b o u t 0 . 5 0 g l a b e l l a r l e n g t h . P r e 

g l a b e l l a r a r e a s l i g h t l y d o w n s l o p i n g , 0 , 5 0 l e n g t h ( s a g , ) of b o r d e r . 

B o r d e r r i s e s up from t h e b o r d e r f u r r o w and t h e n t u r n s downward t o have 

a f l a t t e n e d , d o w n s l o p i n g m a r g i n a l a r e a . B o r d e r n a r r o w s l a t e r a l l y . 

B o r d e r f u r r o w d i s t i n c t , s h a l l o w e r m e d i a l l y , h a s a median i n b o n d , 

F i x i g e n a e a b o u t 0 , 7 0 g l a b e l l a r w i d t h a t eye l i n e , m o d e r a t e l y c o n v e x , 

d i s t i n c t l y u p s l o p i n g . P a l p e b r a l l o b e s p r o m i n e n t , s l i g h t l y u p t u r n e d 

a b o u t 0 , 4 0 g l a b e l l a r l e n g t h , s l i g h t l y b e h i n d g l a b e l l a r m i d p o i n t , Eye 

r i d g e s p r o m i n e n t , meet a x i a l f u r r o w o p p o s i t e S 4 . P o s t e r i o r a r e a of 

f i x i g e n a e w i d e r ( t r . ) t h a n g l a b e l l a a t o c c i p i t a l f u r r o w , P r e o c u l a r 

f a c i a l s u t u r e , s l i g h t l y d i v e r g e n t , c o n v e x . P o s t o c u l a r f a c i a l s u t u r e 

d i v e r g e n t , s i n u o u s , 

Pygid ium s e m i e l l i p t i c a l , o v e r t w i c e a s wide a s l o n g , Axels w5.de, 

low, c o n s i s t s of one r i n g and a t e r m i n a l p i e c e t h a t d o e s n o t r e a c h t o 

p o s t e r i o r m a r g i n of p y g i d i u m . P l e u r a l f i e l d s d o w n s l o p i n g , c r o s s e d by-

two f a i n t p l e u r a l and one i n t e r p l e u r a l f u r r o w . B o r d e r i n d i s t i n c t . 

S u r f a c e o f c r a n i d i u m and pyg id ium c o v e r e d w i t h l a r g e and s m a l l 

g r a n u l e s . Fu r rows on c r a n i d i u m smooth o r f i n e l y p u n c t a t e , P r e g l a b e l l a r 

f i e l d h a s a f a i n t c a e c a e . 

D i s c u s s i o n , — T h i s s p e c i e s mos t c l o s e l y r e s e m b l e s N, c l i n o 1 1 m l a t a 

( F r i t z , I 9 6 8 , p , 2 2 1 ) , The d i s t i n c t i v e f r o n t a l a r e a of b o t h s p e c i e s i s 

q u i t e s i m i l a r . However N, l i rabus d i f f e r s from N, c l i n o i i m b a t a i n h a v 

i n g a more s t r o n g l y t a p e r e d , b l u n t l y r o u n d e d g l a b e l l a , I n a d d i t i o n , 

t h e f i x i g e n a e a r e more convex and d i s t i n c t l y u p s l o p i n g , t h e o r n a m e n t a 

t i o n i s q u i t e d i f f e r e n t , r e s e m b l i n g N, g r a n o s a more c l o s e l y t h a n N. 

c l i n o i i m b a t a , and t h e o c c i p i t a l r i n g l a c k s a median n o d e . 

Occurrence .—Common i n c o l l e c t i o n UU-420; r a r e i n c o l l e c t i o n s 

bear spine or · node. Frontal area a bout 0 • .50 g labe l1ar length. Pre

glabellar area s lightly do'tmsloping , 0 • .50 lengt h (sag.) of border . 

Bor-der rises up f r om the border furrOH and then t ur ns d o,.rn ward. t.o have 

a flattened, downs loping marginal area. Bor der nar :COHS J..a,t era l l y . 

Border f urrovr distinct, shall ower medially , has a med5_an inbend. . 

Fixic;enae about 0.70 glabellar widt h at eye line, moderat ely convex y 

distinctly upsloping . Palpebral lobes prominent, slight1y upturned. 

about 0.4·0 glabe llar length, slightly behind gl abellar midpoi nt . Eye 

ridges prominent, meet axial furroVT opposite SJ+. Posteri or (3.rea of 

fixigenae Hider (tr.) than glabella at occipita l f UTrovl. l=reocul ar 

facial s ut ure, slightly diver gent, convex. Postoc1J.l ar f acial sut.ure 

divergent , sinuous. 

P-jgidiu,1l semielliptlca l, over t Hice as wide a s l ong. Axi s ~d_rl"1f 

low, consists of one ring and a termina l piece that does not l-~~8,c h to 

posterior margin of pygi~ium . Pleural fields dOHnsloping , crcs(;ed by 

two faint pleural and one interpleural f urro\-l. Border indisti nct • 

. Surface of cranidium and pygidium covered with large · a nd s mall 

granules. FtU'rows on cranidiu.11l s mooth or finely punctate. I:ceglar...e l1e_\,.' 

field has a faint caecae. 

Discussion .--This species most closely resembles ~. ~li£Plim~~. 

(F:ritz, 1968 , p. 221). The distinctive frontal area of both s pec ies is 

quite similar. However !I. limbus differs from lit £!liD:?lim1::.§:t a in hav

ing a more strongly tapered, bluntly rounded glabella. In addition, 

the fixigenae are more convex and distinctly upslop.ing~ the ornamenta

tion is quite different, resembling ~. granos a more closely tha n !i. 

clinoliml:at a, and the occipital ring 1a cks a median node. 

i)ccurrel1c~. --Common in collection UU-420j rare in collect ions 

http://w5.de


UU-4C3 and UU-421, 

H o l o t y p e . — C r a n i d i u m (1.5^3) i l l u s t r a t e d on p l a t e 2 2 , f i g u r e s 2 5 , 

2 6 , a n d 2 ? , 

NYELLA PERIOSUS n . s p . 

P I . 2 3 , f i g s . 7 -10 

D i a g n o s i s . - - C r a n i d i u m l a r g e , s u b q u a d r a t e , c o n s i d e r a b l y w i d e r t h a n 

l o n g , m o d e r a t e l y c o n v e x , G l a b e l l a m o d e r a t e l y c o n v e x , p o s t e r i o r 0 , 6 5 

s t r o n g l y t a p e r e d , a n t e r i o r 0 , 3 5 a l m o s t p a r a l l e l - s i d e d , b l u n t l y r o u n d e d 

t o t r u n c a t e d . Four p a i r s of g l a b e l l a r f u r r o w s ; S i l o n g , v e r y s t r o n g , 

a r c u a t e , o b l i q u e b a c k w a r d s ; S2 w e l l d e v e l o p e d , o b l i q u e b a c k w a r d s ; S3 

s h o r t , t r a n s v e r s e ; S4 i n d i s t i n c t , s h o r t , o b l i q u e f o r w a r d s . A x i a l f u r r o w 

w e l l d e v e l o p e d , s h a l l o w a t a n t e r o l a t e r a l c o r n e r s o f g l a b e l l a . O c c i p i t a l 

f u r r o w c o m p o s i t e , d i s t i n c t , d e e p e n s l a t e r a l l y . P r e g l a b e l l a r f i e l d t w i c e 

a s wide ( s a g , ) a s b o r d e r . B o r d e r d i s t i n c t , t h i c k e n e d , s l i g h t l y u p 

t u r n e d and r o u n d e d , F i x i g e n a e a s wide a s g l a b e l l a a t eye l i n e ; m o d e r 

a t e l y c o n v e x , s l i g h t l y u p s l o p i n g o r f l a t , P a l p e b r a l l o b e s s m a l l , u p 

t u r n e d , s i t u a t e d o p p o s i t e m i d d l e t h i r d of g l a b e l l a . O c u l a r r i c . g e w i d e , 

w e l l d e v e l o p e d and c u r v e d , P r e o c u l a r f a c i a l s u t u r e c o n v e r g e n t , c o n v e x , 

P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s t r a i g h t . S u r f a c e c o v e r e d w i t h 

s c a t t e r e d g r a n u l e s , p r e g l a b e l l a r f i e l d h a s f a i n t c a e c a e . 

D i s c u s s i o n . — N , p e r i o s u s i s d i s t i n g u i s h e d , from a l l o t h e r s p e c i e s 

o f N y e I l a by i t s l a r g e s i z e . I t d i f f e r s f rom N, g r a n o s a i n h a v i n g a 

l a r g e r f r o n t a l a r e a , a t r u n c a t e d g l a b e l l a , l e s s d i s t i n c t g r a n u l a r o r n a 

m e n t a t i o n and i n h a v i n g a c o n c a v e - s i d e d g l a b e l l a , N, p e r i o s u s d i f f e r s 

f rom N, c l i n o i i m b a t a and N, l i m b u s i n t h e c o n s t r u c t i o n o f t h e f r o n t a l 

a r e a , 
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HcJ.ot.Yr:E.< -,··C:!.."anidiun (1563) illustrt3.ted on plate 22, fj,gures 25 f 

26, and. 27. 

NYELLA IERIOSUS n. sp. 

Pl. 23, figs. 7-10 

D~~;.e;nosi2". --Cre.nidium large, subqu2.drate, consicierably 1'iider than 

lone, )'loderately convex. Glabella mode~cately convex, posterior 0,65 

strongly tapered, anterior 0.35 ablOst para 11 el-si.cl.eQ, 11luntly rounded 

to h'unc2. ted. Four pa.irs of gla [,'Sllar furroHs: S 1 lor"b t very s tron[,: f 

arcuate, oblique l:e.ck1~ards; S2 Hell developed, obUque backwc..rcls i 3:1 

short, transverse; S4 indistinct, short, oblique f·:n:vrards. AxLl,l fl.1.rro'{ 

well developed, shallow at anterolateral corners of gla.;'JClla< (Jccl?i-::'al 

furror; co:r.posit.e, distinct, deepens laterally. Preglc::bGl12':x field. tvrice 

as Hide (sag,) as border. Border dist.inct, thickened, E;lishtly up-

turned and rounded.. FLxigenaG as wide as glabella at eys lir;e; moder-· 

ately convex, slightly ups loping oX' flat. Palpebral lobes small~ up-

tur'ned, situated opposite middle thi:rd of glabella. OcuL:'1.:C :r.:-ll:.go Hide. 

well developscl and curved. Preocular facial suhrre convsrgent. ccnv\;;x. 

Postocular facial sut'.lre divergent, st.raight. Surface covered. with 

scattered gramlles, preglabellar field has faint caCC2.8. 

Disc..l~~sion. --IT • .re]~iosus is distinguishecl. fro:n all other species 

of Hyena by its largt: size. It differs from !I. gra;'JO~ in havinG a 

larger frontal a.rea, a truncated glabella, less distinct granular orna.-

mentation and in r.aving a c(lnca.ve~sided glabella. !I. pe:rio~ differs 

from N. clj.nolim'b...ata a.nd N. limhu.s in the construction of the frontal 

area. 
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Occur rence , - -Common i n c o l l e c t i o n UU-420, Rare i n c o l l e c t i o n s 

UU-408 and UU-463. 

H o l o t y p e , — C r a n i d i u m (1568) i l l u s t r a t e d on p l a t e 2 3 , f i g u r e s 7 , 9* 

and 1 0 . 

NYELLA s p . u n d e t . 

P I , 2 3 , f i g s . H - 1 3 

D i a g n o s i s . — C r a n i d i u i r i m o d e r a t e l y c o n v e x , s u b t r a p e z o i d a l , r o u n d e d 

a n t e r i o r l y , G l a b e l l a p r o m i n e n t , s t r o n g l y t a p e r e d , b l u n t l y rounded, a n t e 

r i o r l y , Four pa . i r s of g l a b e l l a r f u r r o w s v i s i b l e . S I b i f u r c a t e , o b 

l i q u e b a c k w a r d s , n e a r l y r e a c h e s o c c i p i t a l f u r r o w ; S2 s t r a i g h t , o b l i q u e 

b a c k w a r d s ; S3 t r a n s v e r s e ; S4 s h o r t , o b l i q u e f o r w a r d s . A x i a l f u r r o w 

d e e p , p r e g l a b e l l a r f u r r o w d i s t i n c t . O c c i p i t a l f u r r o w m o d e r a t e l y s h a l l o w 

m e d i a l l y , c o m p o s i t e , d e e p e n s l a t e r a l l y , O c c i p i t a l r i n g b r o k e n , p r o b a b l y 

a b o u t 0 , 3 0 g l a b e l l a r l e n g t h , F r o n t a l a r e a c o n c a v e , a b o u t 0 , 5 0 g l a 

b e l l a r l e n g t h , Tr eg l a b e l lax' f i e l d a b o u t 0 , 6 0 l e n g t h ( s a g , ) of b o r d e r . 

B o r d e r t h i c k e n e d , p r o m i n e n t , s t r o n g l y u p t u r n e d , n a r r o w s l a t e r a l l y . 

B o r d e r f u r r o w p r o m i n e n t l a t e r a l l y , becomes d i s t i n c t m e d i a l l y , F i x i g e n a e 

a b o u t 0 . 7 0 g l a b e l l a r w i d t h a t eye l i n e , m o d e r a t e l y c o n v e x , ups l o p i n g , 

P a l p e b r a l l o b e s p r o m i n e n t , u p t u r n e d , a b o u t 0 , 3 5 g l a b e l l a r l e n g t h , 

s i t u a t e d o p p o s i t e m i d p o i n t of g l a b e l l a . P a l p e b r a l l o b e s s t r o n g , s l i g h t 

l y a r c u a t e , meet a x i a l f u r r o w o p p o s i t e S 4 , P o s t e r i o r a r e a of f i x i g e n a e 

s l i g h t l y n a r r o w e r t h a n g l a b e l l a a t o c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l 

s u t u r e c o n v e r g e n t , c o n v e x , P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , n e a r l y 

s t r a i g h t . S u r f a c e c o v e r e d w i t h s c a t t e r e d l a r g e g r a n u l e s and numerous 

f i n e g r a n u l e s . A x i a l and g l a b e l l a r f u r r o w s have f i n e p u n c t a e . 

D i s c u s s i o n , — T h i s s p e c i e s d i f f e r s from a l l o t h e r d e s c r i b e d s p e c i e s 
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Occur:cence.--Commcn in collection UU-420. Ra.~G in 0011ect10ns 

uu...l-/-08 and uu...l.J.63. 

!!.£J..otype.--Craniclhuil (1568) illustrated on plate 2) , figures 7, 9, 

and 10. 

NYELLA sp. undet. 

PI. 23, figs , 11-13 

Diagn0~is . --·Cranidium mod.erately convex, subtx-apezoidal, rounded 

anteriorly. Glabella prominerd:., strongly t apered, bluntly rouneled ante

riorly. Four pairs of glabellar furrovTs vis:i.ble : 81 bifurcate; ob

lique backwards s nearly reaches occ ipitaJ. furrol-q 82 straight f 0 'olique 

back'Hardsj 83 transverse i SJ+ short, oblique forYl&rds . Axial furroYf 

deep, preglabellar furrow distinct. OCCipital i'm'roW' r;:oderately shallc,,, 

medially, composite, deepens laterally. OCCipital ring b:coken, pro1::.e.bly 

about 0.30 glabellar length. Frontal e::cea concave~ about 0.50 gla

'bellar length. :?regla bellar f:i.eld a bout 0.60 length (sag .) of box:der, 

Border thickened, prominent, strongl y upturned, narrevIs la ter.;.lly • 

Border furrm'1 prominent laterally, "becomes distinct medially. li'ixigenae 

about 0,70 g].a.bellar 'width at eye liner moderately convex, upslCl)ing . 

Palpebral · lobes prominent, uptt.e:'ned" a.b~ut 0.35 glabellar length, 

situated opposite midpotnt of glabella. PaJ.:pebral lobes strong , slight

ly arcl.1.ate, meet axial furroH opposite s4 . Posterior Cl...rea of fixigenae 

slightly narrOl.,er than glabella at occipital furroH. Preocular facial 

suture convergent , convex . Postocular fa.cial suture divergent, nearly 

straight. Surface covered Hith scattered large granules and numerous 

fine granules. Axial a.nd gla1:;-e llar fu:croHs have fine punctae. 

D.~scussion. --This species d.iffers fro;ll all other described s118cies 



o f Nye11a I n h a v i n g a d i s t i n c t l y u p t u r n e d , t h i c k e n e d , a n t e r i o r b o r d e r . 

The s i n g l e c r a n i d i u m i s n o t a d e q u a t e t o e s t a b l i s h a new s p e c i e s . 

O c c u r r e n c e . — O n e c r a n i d i u m i n c o l l e c t i o n UU-419. 

Genu.3 NYELLINA n . g e n , 

K o c h a s p i s d i s p a r RESSER, ( p a r t ) , 1 9 3 9 b , p . 5 8 , P I . 1 3 , f i g s . 1*4, n o t 

f i g s , 1 3 - 1 5 . 

C a b o r c e l l a ? s p . ( R e s s e r ) FRITZf 1 9 6 8 , p . 2 1 5 . 

Type s p e c i e s . — N y e l l i n a m a l a d e n s i s n . s p . 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e , g l a b e l l a s t o u t , s h o r t , s t r o n g l y 

t a p e r e d , b l u n t l y r o u n d e d a n t e r i o r l y . Four p a i r s of g l a b e l l a r f u r r o w s 

v i s i b l e : S i b i f u r c a t e , o b l i q u e b a c k w a r d s ; S2 s t r a i g h t , o b l i q u e b a c k 

w a r d s ; S3 t r a n s v e r s e ; S4 f a i n t o r i n d i s t i n c t , o b l i q u e f o r w a r d s . A x i a l 

f u r r o w d e e p ; p r e g l a b e l l a r f u r r o w s h a l l o w . O c c i p i t a l f u r r o w c o m p o s i t e 

s h a l l o w a t m i d l i n e . O c c i p i t a l r i n g e l e v a t e d above r e s t of g l a b e l l a , 

a b o u t 0 , 2 0 l e n g t h of g l a b e l l a , b e a r s s m a l l med ian n o d e . F r o n t a l a r e a 

s l i g h t l y convex,, g e n t l y d o w n s l o p i n g a b o u t 0 , 6 0 l e n g t h of g l a b e l l a , 

P r e g l a b e l l a r f i e l d a b o u t same w i d t h a s b o r d e r . B o r d e r t h i c k e n e d , down-

s l o p i n g , i n d i s t i n c t median b o s s p r e s e n t . B o r d e r f u r r o w f a i n t , o b s o l e t e 

m e d i a l l y , F i x i g e n a e s l i g h t l y g r e a t e r t h a n 0 , 5 0 g l a b e l l a r l e n g t h , h o r i 

z o n t a l . P a l p e b r a l l o b e s s l i g h t l y I n f r o n t of g l a b e l l a r m i d l i n e . Eye 

r i d g e s s t r o n g , t o u c h a x i a l f u r r o w o p p o s i t e S 4 , P o s t e r i o r a r e a o f f i x i 

g e n a e n a r r o w e r t h a n g l a b e l l a a t o c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l 

s u t u r e s l i g h t l y d i v e r g e n t , s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , 

s t r a i g h t . S u r f a c e c o v e r e d w i t h f a i n t , s m a l l g r a n u l e s and s c a t t e r e d , 

l a r g e r g r a n u l e s . F r o n t a l a r e a c o v e r e d w i t h i n d i s t i n c t c a e c a l l i n e s . 

B o r d e r c o v e r e d w i t h f a i n t h o r i z o n t a l wavy l i n e s . 
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of Nye.ll~ in havlng a. distinctly upturned, thicl<ened, anterior border. 

The single cranidium is not adequate to establish a new Srec10s. 

Occurrence.--One cranidium in collection UU-41 9 . -
Genus NYELLINA n . gen. . 

Je.ocbaspis disl§.E. RES8ER , (part), 1939b, p. 58, Pl. 13, figs. 1-4, not 

figs. 13-15. 

Caborce11n? sp. (Resser ) FRI1~, 1968, p. 215. 

TJ~e ~ecie~.--Nyellina . maladensis n. sp. 

Diagnosis.--Cranidium subquadrate, glabella stout, short, strongly 

tapered, l,luntly rounded anteriorly. Four pairs of glabellar f UITo'fTS 

visible: S1 bifurcate, oblique bacbm:rds; 82 straight s obliqUE: back-

rTards; S3 tl'ansverse; S4 faint or indistinct, oblique forwards . Axlal 

furrm. deep; preglabellar furrow shallow. Ocoipital fu:.r .L'OH composite 

shallow at mid.line. Ocoipital ring elevated above r est of glabella! 

about 0.20 lengt.h of glabel1a, bears s mall median node. Frontal area 

slightly convex, gently ciov!nsloping about 0.60 length of glabella. 

Preglabellar field about same width as border. Border thiokened, dmm-

sloping v indistinct median boss present. Border fW:Tow faint, ocsolete 

medially. F'ixigenae slightly greater than 0.50 glabella.r length, hori-

zontal. Palpebral lobes slightly in front of glabellar midline . EYE' 

ridges strong, touch axial furrow opposite 84. Posterior area of fixi-

genae narr01·rer than glabella at ocoipi tal furrow. Preocular facial 

suture slightly divergent, straight. Postocular facial suture divergent, 

straight. Surface covered with faint, small granules and scattered, 

larger granules. Frontal area covered with indistinct caeoal lines, 

B02.uer covered <lith faint horizontal wavy lines. 



174 

D i s c u s s i o n , — N y e l l i n a a p p e a r s t o be most c l o s e l y r e l a t e d t o 

N y e l l a , l b i s d i s t i n g u i s h e d from Nye11a by h a v i n g a s h o r t ( s a g . ) , 

c o n v e x - s i d e d g l a b e l l a and a r e l a t i v e l y l o n g ( s a g . ) f r o n t a l a r e a w i t h a. 

w e a k l y d e f i n e d b o r d e r , 

NYELLINA MALADENSIS n . g e n , n . s p . 

P I . 2 1 , f i g s . 22-2.5 

D i s c u s s i o n . — B e c a u s e t h i s i s t h e o n l y s p e c i e s a t p r e s e n t i n 

N y e l l i n a . t h e g e n e r i c d i a g n o s i s and d i s c u s s i o n a l s o s u f f i c e f o r t h e 

s p e c i e s . 

O c c u r r e n c e . — A b u n d a n t i n c o l l e c t i o n UU-463. 

H o l o t y p e , — C r a n i d i u m (1550) i l l u s t r a t e d on p l a t e 2 1 , f i g u r e s 22 

t o 2 4 . 

Genus ONCHOCEPHALUS R e s s e r , 1937 

O n c h o c e p h a l u s RESSER, 1 9 3 7 , p . 2 0 ; PALMER, I 9 6 8 , p , 75 (synonomy t o 

d a t e ) , 

Type s p e c i e s . — P t y c h o p a r l a t h i a WALCOTT, 1917 , p . 9 6 , P I , 1 2 , f i g . 

6 . 

D i s c u s s i o n . — T h e s y s t e m a t i c s of t h e E a r l y Cambrian P t y c h o p r i o i d a e 

have been i n a s t a t e of f l u x f o r many y e a r s . T h u s , d e f i n i t i o n s of s e v 

e r a l Lower Cambrian g e n e r a a r e somewhat vague and mean s l i g h t l y d i f f e r 

e n t t h i n g s t o d i f f e r e n t p e o p l e , The d i a g n o s i s of O n c h o c e p h a l u s by 

Pa lmer ( I 9 6 8 , p . 75 ) seems t o a d e q u a t e l y c h a r a c t e r i z e t h i s g e n u s and i s 

f o l l o w e d h e r e , 

ONCHOCEPHALUS? 3TIBINUS n . s p . 

P I , 2 4 , f i g s . 10 , 1 1 , 1 4 - 1 6 
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Discu~ion. --!:l'yeJ.lina appears to be most closely related to 

~ella. It is distinguished from ~lla by having a short (sag .), 

convex-sided glabella and a relatively long (sag.) frontal area rrith a 

Heakly defined border. 

NYELLINA NALADENSIS n. gen . n. sp. 

Pl. 21, figs. 22-25 

Discussion.--Because this is the only species at present in 

Nyellin~, the generic diagnosis and discussion also suffice for the 

species. 

Occlg~ce.--Abundant in collection UU-463 . 

Holot}Te.--Cranidiwn (1550) illustrated on plate' 21 , figures 22 

to 2L!-. 

Genus ONGHOCEPHALUS Resser, :1.937 

Onchocephalus RESS.EK , 1937, p. 20; PAU1ER , 1968, p. 75 (synonomy to 

date ). 

Type species.--ptychoparia thia HALCOTT , 1917, p . 96, Pl. 12, fig. 

6. 

Discussion.--The systematics of the Early Cambrian ptychoprioidae 

have been in a state of flux for many years, Thus, definitions of sev

eral Lower Cambrian genera are somewhat vague and mean slightly differ

ent things to different people. The diagnosis of Onchoce~halus by 

Palmer (1968 , p. 75) seems to adequately characterize this genus and is 

followed. here. 

ONCHCCEPHALUS? STIBINUS n. sp. 

Pl. 24, figs. 10, 11, 14-16 
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D i a g n o s i s . " " C r a n i d i u m s u b q u a d r a t e ; s l i g h t l y c o n v e x . G l a b e l l a 

s l o p i n g down t o a low a n t e r i o r end , s t r a i g h t - s i d e d , t a p e r e d , r o u n d e d 

a n t e r i o r l y . T h r e e s e t s of f a i n t g l a b e l l a r f u r r o w s v i s i b l e ; . S i o b l i q u e 

b a c k w a r d s , b i f u r c a t e ; S2 o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e , O c c i p i t a l 

f u r r o w c o m p o s i t e , m o d e r a t e l y d e e p , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g 

t r i a n g u l a r , a b o u t 0 . 3 5 g l a b e l l a r l e n g t h , b e a r s a s m a l l median n o d e . 

A x i a l f u r r o w w e l l d e v e l o p e d . F r o n t a l a r e a d o w n s l o p i n g , P r e g l a b e l l a r 

f i e l d a b o u t 0 , 5 0 w i d t h of b o r d e r . B o r d e r w e l l d e v e l o p e d , t h i c k e n e d ; 

n a r r o w s l a t e r a l l y . A n t e r i o r b o r d e r w i t h d i s t i n c t med ian i n t e n d t h a t 

n e a r l y r e a c h e s p r e g l a b e l l a r f u r r o w , F i x i g e n a e a b o u t 0 , 7 0 g l a b e l l a r 

w i d t h a t eye l i n e ; s l i g h t l y c o n v e x ; d o w n s l o p i n g , P a l p e b r a l l o b e s 

n e a r l y 0 , 5 0 l e n g t h of g l a b e l l a , s i t u a t e d b e h i n d g l a b e l l a r m i d p o i n t . 

Eye r i d g e s f a i n t , P o s t e r i o r a r e a of f i x i g e n a e a b o u t same w i d t h a s 

g l a b e l l a a t o c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l s u t u r e s l i g h t l y 

c o n v e r g e n t t o p a r a l l e l . - s i d e d . P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , 

s i n u o u s . S u r f a c e c o v e r e d w i t h m e d i u m - s i z e d g r a n u l e s on t h e h i g h e r 

p a r t s . 

D i s c u s s i o n , —-0? s t i b i n u s a p p e a r s t o a g r e e i n a l l e s s e n t i a l g e n e r i c 

f e a t u r e s w i t h O n c h o c e p h a l u s . However, One hoc e p h a l u s h a s o n l y been 

r e p o r t e d from Lower Cambrian s t r a t a and 0? s t i b i n u s o c c u r s h i g h i n 

t h e G l o s s o p l e u r a Zone of t h e Middle Cambr i an , Because of t h e s i g n i f i 

c a n t d i f f e r e n c e i n a g e t h e g e n e r i c a s s i g n m e n t i s q u e s t i o n e d , 0? 

s t i b i n u s i s c h a r a c t e r i z e d by a p r o m i n e n t g l a b e l l a s l o p i n g down t o a 

low a n t e r i o r e n d , t h r e e p a i r s of s h a l l o w g l a b e l l a r f u r r o w s , a d i s t i n c t 

a x i a l f u r r o w , a median i n b e n d of t h e a n t e r i o r b o r d e r f u r r o w , and f a i n t 

g r a n u l a r o r n a m e n t a t i on , 

O c c u r r e n c e , — R a r e i n c o l l e c t i o n s UU-447, IJU-449, UU-451, UU-452, 
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~nos.is,-·-Cranidium sUOquadrate; slightly convex. Glab<;lla 

sloping dOl-m to a l m·[ anterior end, straight-::>ic1.ed/ t8.:pered, round.ed 

anteriorly. Tb,.:ree sets of faint glabellar i'urroHs visible:. 8 1 oblique 

backwa.rds, bifurcate ; 82 oblique backwards~ S3 t:r'::'2l.nsverse. Occipital 

fUlTOW composit.e , moderately deep , deepens latera.lly. Occipital ring 

triangular, about 0. 35 glabellar l ength, bears 2, s mall median node . 

Axial furrow 'rrell developed . Brontal area dOl-msloping . Preglabellar 

field a bout 0.50 width of border. Border Hell developed , thickened, 

narrows laterally . Anterior bo:rder with distinct median inl-end. t hat 

nearly reaches preglabellar furrovl , F'ixigenae about 0.'10 gla:bellar 

width at eye line; slightly convex; dcvms loping. Palpebral lobes 

nearly 0.50 length of glabella , situated behind. glabellar midpoint. 

Eye ridges faint . Posterior area of fixigenaG about. same .. lidth as 

glabella at occipital furrmf . Preocular facial suture slightly 

convergent t o parallel-s:i.ded. Postocular fa.cial suture diveri5ent , 

sinuous, Surface covered with medlu!il- sized gra.nules on the higher 

parts, 

Piscussion , _ .. Q.? st~.Eir:.us appears to agree in all essential generic 

features with Onchocephalus . }IouGver, Onchocephalus has only been 

reported from LOHer Cambrian strata and 9,7 !3tibir.::ll~ occurs hlgh in 

the Glossopleura Zone of the 1I1iddle Cambria.n , Because of the signifi

cant difference in a ge the generic ass i grunent is questioned . O? 

stib1.nus is characterized by a prominent glabe l la sloping down to a 

1m. anteTior e:1d, t hree pairs of shallow glabe'lIar furroHs, a distinct 

axial fUJ:row t a median inbend of the anterior bor der furrml f and faint 

granular ornamentation. 

Oc~rren~~.--Rare in c:oJ.lections UU-41.~7 J UU-l I-4-9, 00-451, UU-'.j.52, 



and Utf-454. 

H o l o t y p e , — C r a n i d i u m (158.5) i l l u s t r a t e d on p l a t e 2 4 , f i g u r e s 1 0 , 

1 4 , and 1 5 . 

Genus ORASPIS n , g e n . 

lEj-Et, s p e c i e s . — O r a s p i s l i m b u s n , s p . 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e , s l i g h t l y w i d e r t h a n l o n g . G l a 

b e l l a p r o m i n e n t , s l i g h t l y t a p e r e d , b l u n t l y rounded t o t r u n c a t e d a n t e r i 

o r l y . Fou r p a i r s o f weak g l a b e l l a r f u r r o w s v i s i b l e : S i b i f u r c a t e , 

o b l i q u e b a c k w a r d s | 32 o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e j 34 f a i n t t o 

i n d - i s t i n c t , o b l i q u e f o r w a r d s . A x i a l f u r r o w w e l l d e f i n e d , p r e g l a b e l l a r 

f u r r o w s h a l l o w . O c c i p i t a l f u r r o w c o m p o s i t e , d e e p e n s b l u n t l y . O c c i p i t a l 

r i n g 0 , 2 5 t o 0 , 3 0 g l a b e l l a r l e n g t h , b e a r s a median node,, F r o n t a l a r e a 

s l i g h t l y t o d i s t i n c t l y c o n c a v e , 0 . 3 5 t o 0 . 4 0 g l a b e l l a r l e n g t h , P r e g l a 

b e l l a r f i e l d s h o r t t o n e a r l y a b s e n t , d o w n s l o p i n g . B o r d e r u p t u r n e d , 

much w i d e r t h a n p r e g l a b e l l a r f i e l d , may have d i s t i n c t med ian u p f o l d 

which p r o d u c e s s l i g h t i n b e n d of t h e b o r d e r . Bo rde r f u r r o w w e l l d e f i n e d 

t o i n d i s t i n c t . B o r d e r f u r r o w c o a l e s c e s w i t h p r e g l a b e l l a r f u r r o w , F i x i 

g e n a e a b o u t 0 , 5 0 g l a b e l l a r w i d t h a t eye l i n e , s l i g h t l y t o m o d e r a t e l y 

c o n v e x , h o r i z o n t a l t o s l i g h t l y u p s l o p i n g . P a l p e b r a l l o b e s w e l l d e v e l 

oped , u p t u r n e d a b o u t 0 , 6 0 g l a b e l l a r l e n g t h , s i t u a t e d s l i g h t l y b e h i n d 

g l a b e l l a r m i d p o i n t . Eye r i d g e s weak t o s t r o n g , s l i g h t l y a r c u a t e . P o s 

t e r i o r a r e a of f i x i g e n a e s l i g h t l y n a r r o w e r t h a n g l a b e l l a a t o c c i p i t a l 

r i n g , P r e o c u l a r f a c i a l s u t u r e d i v e r g e n t , s t r a i g h t t o s l i g h t l y c o n v e x . 

P o s t - o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . S u r f a c e c o v e r e d w i t h 

l a r g e and s n a i l s c a t t e r e d g r a n u l e s . 

D i s c u s s i o n , — T h e c r a n i d i u m of O r a s p i s i s c h a r a c t e r i z e d by a s h o r t 

Holotype .• - ··Cranidium U58.5 ) illustrat ed on plate 21.j· ~ fi""ul.'es 10, 

11}, and 15. 

Genus ORA5PI5 n. gen. 

Type ~8ies .• --Oraspis limbu~ n. s p. 

Diagnosis. --Cranidium subquadrate t slightly '-Tl,der than long . Gl8.-

bella prominent , slightly tapered, bluntly rounded to truncated antBri-

orly. Four pairs of weak g labella.r furrm'1s visible : 51 bifvIcat(; , 

oblique backwards; 52 oblique b:tckHards; 53 transverse; 84· faint to 

indis t inct , oblique fonmrds . Axia.l furroH Hell defined , preglD.be:Llar 

furrOif sha llow • Occipital furrml composite , deepens blunt ly. Occ ipital 

ring 0,25 to 0.30 glabellar length, bear s a median node . Frontal a-r-ea 

slightly to d i stinctly concave, 0.35 to 0.40 glabellar length . Pregl a--

bellar field short to nearly absent, downsloping . Border nptU:::'md , 

much wider than preglabellar field , may have distinct median upfold 

whlch produces slight inbend of the border . Border fur.coH vle l l clefiEecl 

t o i ndistinct. Border f urroH coalesces with pregl abel1c'lI fu:croH. Fb:i ~· 

genae about 0.50 glabellar ' Hidth at eye line, slightly to moderately 

convex, horizontal to slightly upsloping . Palpebral lobes we ll rlevel-

oped , upturned aOO'.lt 0.60 glabellar length, situated slightly bGhind 

glabellar midpoint. Eye r idges weak to strong , slightly arcuate . Pos -· 

terior area of fixigenae slightly narrower than glabella at occipit.al 

r :tng . Preocular facial suture divergent, straight to slightly convex . 

l'ostocular facial suture divergent, s inuous. Surface covered with 

large and srr~ll scattered granules . 

Dis9~0s1o!!.. OM-The cranldium of g-£asJ::i~ is character ized, by a s hort 
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f r o n t a l a r e a , w i t h a na r row ( s a g , ) p r e g l a b e l l a r f i e l d , and a w i d e r , 

s l i g h t l y t o m o d e r a t e l y u p t u r n e d b o r d e r . The g l a b e l l a i s p r o m i n e n t and 

s l i g h t l y t a p e r e d , and t h e p a l p e b r a l l o b e s a r e l o n g , p r o m i n e n t and u p 

t u r n e d , T h i s genus i s d i s t i n g u i s h e d by i t s d i s t i n c t i v e f r o n t a l a r e a and 

p a l p e b r a l l o b e s , 

ORASPIS LIMBUS n , g e n . n , s p , 

P I , 2 4 , f i g s . 1-3 

D i a g n o s i s . — C r a n i d i u m subquad ra .be , s l i g h t l y w i d e r t h a n l o n g , G l a 

b e l l a p r o m i n e n t , s t r a i g h t - s i d e d , s l i g h t l y t a p e r e d , t r u n c a t e d a n t e r i o r l y , 

Four p a i r s of f a i n t g l a b e l l a r f u r r o w s v i s i b l e : S I b i f u r c a t e , o b l i q u e 

b a c k w a r d s , n e a r l y r e a c h e s o c c i p i t a l f u r r o w ; S2 o b l i q u e b a c k w a r d s ; S3 

t r a n s v e r s e ; S4 i n d i s t i n c t . A x i a l f u r r o w p r o m i n e n t , p r e g l a b e l l a r f u r r o w 

f a i n t , O c c i p i t a l f u r r o w d i s t i n c t , c o m p o s i t e , d e e p e n s l a t e r a l l y . O c c i 

p i t a l r i n g a b o u t 0 , 3 0 g l a b e l l a r l e n g t h , b e a r s d i s t i n c t med ian n o d e . 

F r o n t a l a r e a a b o u t 0 , 3 5 g l a b e l l a r l e n g t h , E r e g l a b e l l a r f i e l d v e r y 

s h o r t ( s a g , ) , d o w n s l o p i n g . B o r d e r n e a r l y f o u r t i m e s a s l o n g a s p r e 

g l a b e l l a r f i e l d , u p t u r n e d , n a r r o w s s l i g h t l y l a t e r a l l y . B o r d e r h a s a 

d i s t i n c t med ian u n f o l d wh ich p r o d u c e s a s l i g h t i n t e n d of t h e b o r d e r . 

B o r d e r f u r r o w d i s t i n c t , c o a l e s c e s w i t h p r e g l a b e l l a r " f u r r o w m e d i a l l y , 

F i x i g e n a e a b o u t 0 . 5 0 g l a b e l l a r w i d t h a t eye l i n e , s l i g h t l y c o n v e x , 

s l i g h t l y ups l o p i n g . P a l p e b r a l l o b e s w e l l d e v e l o p e d , u p t u r n e d , , a b o u t 

0 , 6 0 g l a b e l l a r l e n g t h , s i t u a t e d b e h i n d g l a b e l l a r m i d p o i n t . Eye r i d g e s 

s t r o n g , s l i g h t l y a r c u a t e . P o s t e r i o r a r e a of f i x i g e n a e n a r r o w e r t h a n 

g l a b e l l a a t o c c i p i t a l f u r r o w . P r e o c u l a r f a c i a l s u t u r e d i v e r g e n t , 

s t r a i g h t , P o s t o c u ' l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . S u r f a c e 

c o v e r e d w i t h s c a t t e r e d l a r g e and s m a l l g r a n u l e s . I n a d d i t i o n t h e 

c r a n i d i u m i s c o v e r e d w i t h d i s t i n c t p u n c t a e . 
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front.al area, Hith a narrow (sag, ) preglabellar field, and a Hide:::-, 

slightly to moderately upturned border. The g labella is prominent a nd 

sHghtly tapered, and the palpebral lobes are long , prominent and up

turned. This genus is distinguished by its distinctive frontal area and 

palpebral l O"bes. 

ORAS PIS LIMBUS n. gen. n. s p. 

Pl. 24, figs. 1-3 

Diagnosis. --Granidium subquaclrate, slightly Hider than long, Gla-· 

bella prominent 1 straight-sided, slight.ly tapered, truncated. anterlor l y. 

Four pallis of faint glabellar fur-rows visible: Sl bifurcate, oblique 

backwards , nearly reaches occipital furrow; S2 oblique backwards; 83 

transverse; SI.} indistinct. Axial furroH prominent, pregla rJBllar furrow

faint. Occipi tal furrO\{ distinct f composite, deepens laterally, Occi

pital ring about 0.30 glat,el.lar length, ooax-s distinct medi.an nede. 

Frontal area about 0.3.5 glabellar length. Preglabellar field very 

short (S8.g ,) f clownsloping. Border nearly four times as long as pre

glabellar field, l'pi;urned, narrOHS slightly laterally. Border has 9-

dlstim~t median upfold which produces a slight inbend of the border, 

Border furrow distinct, coales ces Hith preglabellar furrO'i{ medially, 

}i'ixigenae about 0.50 glabellar rddth at eye line, slightly convex, 

slightly upsloping. Palpebral lobes well d.eveloped, upturned; about 

0.60 glabella-r length, situated behind g labellar midpoint. Eye ridges 

strongs slightly arcuate. Posterior area of fixigenae narrOHer than 

glabella. at occipital furrow. Preocular facial suture divergent, 

straight. Postocular f,wial sutUJ:e divergent, sinuous. Surface 

covered with scattered large and small granules. In addition the 

c:ranid1.um is covered rrUh distinct punctae. 

http://subquadra.be
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D i s c u s s i o n . — O r a s p i s l i m b u s i s c h a r a c t e r i z e d by a p r o m i n e n t , 

s l i g h t l y t a p e r e d g l a b e l l a ; a t r i a n g u l a r o c c i p i t a l r i n g w i t h a median 

n o d e , a s h o r t f r o n t a l a rea , ; and l a r g e , p r o m i n e n t p a l p e b r a l l o b e s . The 

p r e g l a b e l l a r f i e l d i s n a r r o w ( s a g . ) , t h e b o r d e r r e l a t i v e l y wide ( s a g . ) , 

w e l l d e f i n e d and h a s a p r e c u l i a r med ian u p f o l d wh ich p r o d u c e s a, s l i g h t 

i n t e n d of t h e a n t e r i o r m a r g i n . The p r e o c u l a r f a c i a l s u t u r e s a r e d i v e r 

g e n t , s t r a i g h t and t h e eye r i d g e s a r e s t r o n g . 

O c c u r r e n c e . — T h r e e c r a n i d i a i n c o l l e c t i o n UU-465, 

H o l o t y p e . - - C r a n i d i u m (±579) i l l u s t r a t e d on p l a t e 2 4 , f i g u r e s 1 - 3 . 

ORASPIS c f . ORASPIS LIMBUS 

P I . 2 4 , f i g s , 4 - 6 

D i a g n o s i s , — C r a n i d i u m s u b q u a d r a t e , s l i g h t l y w i d e r t h a n l o n g . G l a 

b e l l a p r o m i n e n t , s l i g h t l y t a p e r e d , b l u n t l y r o u n d e d a n t e r i o r l y . Four 

p a i r s of weak g l a b e l l a r f u r r o w s v i s i b l e ; S i b i f u r c a t e , o b l i q u e b a c k 

wards ; 32 o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e ; S4 o b l i q u e f o r w a r d s , A x i a l 

f u r r o w w e l l d e f i n e d , p r e g l a b e l l a r f u r r o w s h a l l o w , O c c i p i t a l f u r r o w 

c o m p o s i t e , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g a b o u t 0 , 2 5 g l a b e l l a r 

l e n g t h , b e a r s a median n o d e . F r o n t a l a r e a c o n c a v e , a b o u t 0 . 4 0 g l a b e l l a r 

l e n g t h . P r e g l a b e l l a r f i e l d i n d i s t i n c t . B o r d e r d e f i n e d by a, c h a n g e i n 

s l o p e r a t h e r t h a n a d i s t i n c t b o r d e r f u r r o w . B o r d e r p r o m i n e n t , u p t u r n e d , 

F i x i g e n a e a b o u t 0 . 5 0 g l a b e l l a r w i d t h a t eye l i n e , m o d e r a t e l y c o n v e x , 

n e a r l y h o r i z o n t a l . P a l p e b r a l l o b e s a b o u t 0 . 6 0 g l a b e l l a r l e n g t h , 

u p t u r n e d , s i t u a t e d s l i g h t l y "behind o p p o s i t e m i d l i n e o f g l a be; 11a , P a l 

p e b r a l f u r r o w s d i s t i n c t . Eye r i d g e s f a i n t f mee t a x i a l f u r r o w o p p o s i t e 

S 4 , P o s t e r i o r a r e a of f i x i g e n a e s l i g h t l y n a r r o w e r t h a n g l a 'be11a a t 

o c c i p i t a l r i n g , P r e o c u l a r f a c i a l s u t u r e s l i g h t l y d i v e r g e n t , c o n v e x . 

slightly tapered gla 00110.; a triangu:La:::.' OGc:i.pital :n.ng with c. median 

node, a. ~;hort fl'ontal area; and large, prom:i.ncnt p<-'11ps braT lobes. The 

preglabellar field is na:rrc~': (sag,). the borde:\:' relatively Hide (sag,), 

rIel1 defined arid has a preculiar median upfolcl which produces a slight 

inbGnd of the anterior margin. The preocular faciEl sutures are diver

gent, straigbt and the eye ridges are strong, 

OccJ:~rreE£~. --Three cranidia j.n collection lTfJ·-465. 

Ho1.otYl?~. ··-Cranidium (1.579) illustrated on :ph.te 24, f:1.gures 1-3. 

ORASPIS cf. 09.ASPIS I,INBUS 

Pl. 24, f:1_gs. 4-6 

Dia~nos:i.s. --Cranidiu:.l suoquadrate, s1i.ghtly Hider thrm long. GJa

be lla pro;nincn t p slight ly tapered, blunt ly round ed z'..n ter i01~ Ii. Four 

pairs of Heak gla'oollar f1.lrrclHs visible: 31 hifvreate, oblique teck-· 

rlards; 32 oblique bc.ckwardsj 83 tramwerse; 84 obUq,ue f0r~·12.:rds. A::d_al 

furrow "'/ell defined, preglabellar furr'OH sIla,11m';. Oed,pit;:.l furrow 

composite, deepens laterally. Occlpit.c.l ring about 0,25 elabellar 

length f bears a T:1edian nodG. It'rontal area concave, about 0.1;·0 gla .. ocllar 

length, Preglabellar field ind.istinct. Bord.er defim;cl by c, change in 

slope rather thEm a distinct border furroVI. Border pron:inent., upturned. 

Fixigenae about 0 • .50 gla1Y",llar w.idth a.t eye linG~ ;noderately convex, 

nearly horizontal. Palpebral lobes about 0,60 gla.bellar length, 

upturned, s1 tuated slightly [:chi.nd opposite midline of glabella. Fa, I·· 

pebral furrmis distinct. Eye ridges faint, meet aXlal furroH oppo2.ii;c 

Sl~, Posterior area. of fixigenae slightly narrOW;3X' than Glabella. at 

occipital rinG. Preocula:e facial sub:re slight:!.:;.' :ii'lcl'C,en-c, convex. 



P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . S u r f a c e c o v e r e d w i t h 

l a r g e and s m a l l s c a t t e r e d g r a n u l e s , 

D i s c u s s i o n , - - O r a s p i s c f , O r a s p i s l i m b u s d i f f e r s from 0 , l i m b u s 

i n h a v i n g a l e s s d i s t i n c t a n t e r i o r b o r d e r f u r r o w , l e s s d i s t i n c t eye 

r i d g e s , and i n l a c k i n g a median u p f o l d o f t h e b o r d e r . A l a r g e r s amp le 

would be n e c e s s a r y t o d e t e r m i n e i f t h e s e s p e c i m e n s r e p r e s e n t a s e c o n d 

s p e c i e s o f O r a s p i s o r w h e t h e r t h e y a r e w i t h i n t h e l i m i t s of i n t r a s p e -

c i f i c v a r i a t i o n of 0 , l i m b u s . 

O c c u r r e n c e . — R a r e i n c o l l e c t i o n s UU-438 a n d UTJf-462. 

Genus PACHYASPIS R e s s e r , 1939 

P a c h y a s p i s RESSER, 1939b , p . 6 l , 

Type s p e c i e s . - — P a c h y a s p i s t y p i c a l i s RESSER. 1939b , P . 6 1 , P I , 1 1 . 

f i g s , 1 5 - 2 0 ; P I , 1 2 , f i g s , 1 - 3 , 

D i s c u s s i o n . — T h e d i a g n o s i s by R e s s e r i s a d e q u a t e and i s f o l l o w e d 

h e r e , P y g i d i a of P a c h y a s p i s , wh ich were p r e v i o u s l y unknown, a r e 

d e s c r i b e d u n d e r t h e d i a g n o s i s of t h e t y p e s p e c i e s , P a c h y a s p i s t y p i c a l i s 

PACHYASPIS EURYLIMBUS n . s p . 

P I . 2 5 , f i g s . 1 5 , 18 -20 

D i a g n o s i s , — C r a n i d i u m s u b q u a d r a t e , m o d e r a t e l y c o n v e x , G l a b e l l a 

p r o m i n e n t , t a p e r e d , r o u n d e d a n t e r i o r l y . Four p a i r s of weak g l a b e l l a r 

f u r r o w s v i s i b l e : SI o b l i q u e b a c k w a r d s , b i f u r c a t e ; S2 o b l i q u e backwards 

s t r a i g h t ; S3 t r a n s v e r s e ; S4 o b l i q u e f o r w a r d s . O c c i p i t a l f u r r o w s h a l l o w 

m e d i a l l y , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g a b o u t 0 , 2 5 g l a b e l l a r 

l e n g t h , b e a r s a s m a l l med ian n o d e . A x i a l f u r r o w m o d e r a t e l y d e e p , 

p r e g l a b e l l a r f u r r o w s h a l l o w . F r o n t a l a r e a a b o u t 0 , 5 0 g l a b e l l a r l e n g t h , 

d o w n s l o p i n g , P r e g l a b e l l a r f i e l d a b o u t same w i d t h a s b o r d e r . B o r d e r 

Postocular facia.l suture divergent, sinuous. Surface covered. vlith 

J.arge and small scattered granules . 

Di~cussion .--Oraspiscf. Oraspis limbus differs from Q. limb~~ 
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:i.n having a less d i sti nct a nterior border furro.·" less distinct eye 

ridges, and in lacking a median upfold of the bordeT . A larger s ample 

Hould be necessary to determi ne if these specimens represent a s econd 

species of Oraspis or whether they are within the limits of intraspe

cific variation of Q. limbus. 

Q~l'enc e .--Rare in collections uu-438 and UU--'-+62 . 

Genus PACHYAS.PIS Resser , 1939 

PachY§spi~ RESSER , 1939b, p. 61. 

~ species.--Pachyaspis t ypicalis RESSER , 1939b, p . 61 J Pl . :l.lt 

figs . 15-20; Pl . 12, figs. 1-3. 

Discussion . --The diagnosis by Resser is adequate and iE'. fol1oHei 

here. Pygidia of Pachyaspis, whic h were previously llilkn01n1, are 

described . under the diagnos is of the type s pecies , J'achY.?E'12l:s ~pi.£.8.JJ.~_. 

PACHYASPIS EURYLIMBUS n. sp. 

Pl. 25, figs. 15, 18-20 

Diagnosis. --Cranidium subquadrate, moderate,l y convex . CIa bel.la. 

v.cominent, tapered, r01L'1.ded anteriorly. Four pairs of Heak gla t16llar 

furrovlS vis i ble : 81 oblique backHards, bifurcatc; S2 oblique backvaxds , 

straight; S3 transverse; s4 oblique forwards . Occipital furrow shallow 

medially, deepens laterally. Occipital ring about 0.25 glabellar 

length , bears a small median node. Axial furroH moderately deep, 

preglabellar furroVT shalloH. Front al area about 0.50 gla.bellar length , 

downsloping . Preglabellar field about same vlidth as border. BO~'der 
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s l i g h t l y d o w n s l o p i n g , n a r r o w s l a t e r a l l y . B o r d e r f u r r o w d i s t i n c t ; 

becomes s h a l l o w e r m e d i a l l y , F i x i g e n a e a b o u t 0 , 5 0 g l a b e l l a r w i d t h a t 

eye l i n e ; s l i g h t l y d o w n s l o p i n g , m o d e r a t e l y c o n v e x . P a l p e b r a l l o b e s 

p r o m i n e n t , o p p o s i t e m i d d l e t h i r d of g l a b e l l a s l i g h t l y u p t u r n e d , a b o u t 

0 . 4 0 g l a b e l l a r l e n g t h . Eye r i d g e s w e l l d e f i n e d , s l i g h t l y a r c u a t e , 

i n t e r s e c t s a x i a l f u r r o w o p p o s i t e S 4 , P o s t e r i o r l i m b s n a r r o w e r t h a n 

g l a b e l l a a t o c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l s u t u r e d i v e r g e n t , 

s t r a i g h t , P o s t o c u l a r f a c i a , ! s u t u r e d i v e r g e n t , s i n u o u s . S u r f a c e 

c o v e r e d w i t h m e d i u m - s i z e d g r a n u l e s , P r e g l a b e l l a r f i e l d and f r o n t a l 

a r e a of f i x i g e n a e a l s o c o v e r e d w i t h f a i n t c a e c a e . 

D i s c u s s i o n , —-Pachyasp is e u r y l i m b u s i s c h a r a c t e r i s e d by a f a i r l y 

p r o m i n e n t g l a b e l l a w i t h f o u r p a i r s of weak g l a b e l l a r f u r r o w s , a w e l l 

d e v e l o p e d a n t e r i o r b o r d e r which i s t a p e r e d l a t e r a l l y , a d i s t i n c t b o r d e r 

f u r r o w w h i c h becomes s h a l l o w e r m e d i a l l y , and s l i g h t l y d i v e r g e n t p r e o c u 

l a r f a c i a l , s u t u r e s . I t d i f f e r s from P. t y p i c a l i s i n h a v i n g a w i d e r 

a n t e r i o r b o r d e r and more p r o m i n e n t g l a b e l l a r - f u r r o w s . The c r a n i d i u m 

° £ E» e u r y l i m b u s i s l e s s convex and h a s a more p r o m i n e n t g r a n u l a r 

o r n a m e n t a t i o n . The a n t e r i o r b o r d e r a r e a of P . e u r y l i m b u s most c l o s e l y 

r e s e m b l e s t h a t of P , g a l l a g a n i F r i t z b u t t h e c o n v e x i t y of t h e c r a n i d i a , 

t h e d e p t h of t h e g l a b e l l a r - f u r r o w s , and t h e c o u r s e of t h e p r e o c u l a r 

f a c i a l s u t u r e s d i f f e r be tween t h e two s p e c i e s . 

Occurrence .—Common i n c o l l e c t i o n UU-410. 

H o l o t y p e , — C r a n i d i u m (1603) i l l u s t r a t e d on p l a t e 2 5 , f i g u r e s 1 8 , 

19 and 2 0 , 

PACHYASPIS TYPICALIS R e s s e r 

P I , 2 3 , f i g s . 14 -19 

P a c h y a s p i s t y p i c a l i s RESSER, 1939b, p . 6 0 - 6 1 ; SHIMER and SHROCK, 1944 , 
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slightly clownslol,ing , na.rrOl~s laterally. BCr>.'ier fuxToH d.istinct; 

becomes si1allo1t,eI' medially. Fixigenae about 0 • .50 gl.abellar Hidth o.t 

eye line; slightly downsloping , moderate l y convex . Palpebral lobes 

prominent, opposite middle third of glabella slightly upturned., about 

O,lH) glabell ar l ength . .Eye ridges 1<rell defined, slightly arcuate, 

intersects axial furrOVT opposite S4 . Posterior limbs narrO"Ter than 

glabella at occipital furrow. PreocuJ.ar facial suture divergentr 

straight . Postocular facial suture divergent , sinuous. Surface 

covered vTith meclium-'sized granules. Preglabellar field and frontal 

a.-rea of fixigenae also covered with faint caecae. 

Discu~ion. --Pachyas pis eur,'Q.imbus is characteri~ed by a fairly 

prominent glabe11a \-lith four pairs of weak g1a bellar furroVTs, a HelJ. 

developed anterior borde.:::- Hhich is tapered laterally, a distinct border 

i'urroH vrhich becomes shalloVier medially, and sl5.ght1y di\'ergent preocu

lar facial sutures. It differs from ~. t;zpicalis in having a wid.er 

anterior border and more prominent g labellar furrows, The cranid.iuf.1 

of E.. ~~ylin;bus i s less convex and has a more prominent granular 

orna~mellta~tio11c The anterior border area of R. eurylimbus most, closely 

re~3ernbles t hat of K,. e;,.allagari Britz but the convexity of the cr-anidla r 

the depth of the g labella:r furrows, and t he COlU'se of the p:reocula.r 

facial sutures cliffer bet-Heen the hro species. 

Cccurr~nce. ---Common in collectlon uu-410. 

Holoty-oe .--Cranidium (1603) illustrated on plate 25, figures 18, 

19 and 20, 

PACHYASPIS TYPICALIS Resser 

Pl. 23, figs. 14-19 
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P . 6 1 5 . 

D i a g n o s i s , — C r a n i d i u m s u b q u a d r a t e ; m a r k e d l y c o n v e x . G l a b e l l a prom

i n e n t , t a p e r s a n t e r i o r l y r o u n d e d i n f r o n t . G l a b e l l a w i t h four ' p a i r s 

of I n d i s t i n c t g l a b e l l a r f u r r o w s ( m u s c l e s c a r s ) . S i b i f u r c a t e , 

o b l i q u e b a c k w a r d s ; 32 s t r a i g h t , o b l i q u e b a c k w a r d s ; 33 t r a n s v e r s e ; Sk 

i n d i s t i n c t . A x i a l f u r r o w w e l l d e v e l o p e d , c o n t i n u e s i n t o d e e p p r e 

g l a b e l l a r f u r r o w . O c c i p i t a l f u r r o w s t r a i g h t , d e e p e n s l a t e r a l l y . O c c i 

p i t a l r i n g l e s s t h a n 0 , 2 5 l e n g t h of g l a b e l l a ; s m a l l o c c i p i t a l node 

p r e s e n t . F r o n t a l a r e a m o d e r a t e l y w i d e , s l o p e s down a n t e r i o r l y t o a 

d i s t i n c t b u t s h a l l o w a n t e r i o r b o r d e r f u r r o w ; b o r d e r t h i c k e n e d and h o r i 

z o n t a l t o s l i g h t l y u p t u r n e d ; b o r d e r l e s s t h a n 0 , 5 0 w i d t h of p r e g l a 

b e l l a r f r i l l . F i x i g e n a e a v e r a g e more t h a n h a l f t h e g l a b e l l a r w i d t h a t 

e y e l i n e , F i x i g e n a e s t r o n g l y c o n v e x ; p a l p e b r a l l o b e s s m a l l , a b o u t 0 t 2 0 

g l a b e l l a r l e n g t h , Eye r i d g e s m o d e r a t e l y d e v e l o p e d , a p p r o a c h g l a b e l l a 

midway be tween S3 and a n t e r i o r end of g l a b e l l a , P r e o c u l a r m a r g i n 

s l i g h t l y d i v e r g e n t , c o n v e x . P o s t o c u l a r m a r g i n d i v e r g e n t , s t r a i g h t , 

F r o n t a l a r e a c o v e r e d by a f i n e c a e c a e , 

Number of t h o r a c i c s e g m e n t s unknown; one s p e c i m e n r e t a i n s e i g h t 

t h o r a c i c s e g m e n t s . A x i a l w i d t h s l i g h t l y l e s s t h a n t h a t of p l e u r a l 

r e g i o n s . A x i a l r i n g s l a c k s p i n e s o r n o d e s ; l a t e r a l e n d s o f t h o r a c i c 

s e g m e n t s e x t e n d i n t o s h o r t , p o s t e r i o r l y d i r e c t e d s p i n e s , 

Pyg id ium m i c r o p y g o u s ; much w i d e r t h a n l o n g , A x i s c o n s i t s of 

two r i n g s and a t e r m i n a l p i e c e . P l e u r a l r e g i o n s c o n v e x ; two p l e u r a l 

and one i n t e r p l e u r a l f u r r o w v i s i b l e ; b o r d e r s m o o t h , T e s t c o v e r e d 

w i t h f i n e g r a n u l e s t h a t a r e more d e n s e on e l e v a t e d p o r t i o n , 

D i s c u s s i o n , — T h i s s p e c i e s i s e x t r e m e l y a b u n d a n t i n t h e t o p f o o t 

of t h e Naomi Peak Tongue a t Two Mi le Canyon ( U U - 4 U ) , The p y g i d i u m , 

181 

p. 6l5. 

Diagnosis.-- CranidiufI) subquadrate; markedly convex . Glabella prG!I!-

inent, tapers anteriorly rounded in f r o!lt . Glab;::l1.a Hi th four p,drs 

of i ndist inct glal-ellar furrovls (muscle scars ): 8 1 blfu.rc(3.te , 

oblique oo.ckwards; 82 straight s obUque tac t~war.ds; S3 transverse ; 84 

indistinct. Axial furrcw ..rell developed , cont i m18s into deep pre-

glabellar furro1i. Occipital fll.-rro1·1 stra,i ght , de epel1s 18.:teral1y . Occ.i -

pital ring less than 0.25 l ength of glabella ; s m.a l l occipital node 

present. Frontal area moderately wide, slopes dOim anteriorly to a 

distinct but shallow anterior border furrow; bor der thickened and hori-

zontal to s lightly upturned ; border less than 0 • .50 Hidth of pregla-

bel1ar frill, Fixigenae average mori:! than half the gl abella r wio.th. 

eye line. Fixigenae strongly convex ; :p.;1,lpeb:ral lobes small~ a00ut 0,20 

glabellar length . Eye ridges ;;toderately dlOw610ped , app r-cJs.ch gl.ah:~lla 

midway betVJGen S3 and anterior end. of glabella . Preot;l,l.8.T ro,argin 

slightly divergent , convex . Postocular margin divergent, str aight. 

Frontal area c overed by a fine caecae. 

Numbe:c of thoracic segments unknovm; ono specimen :cetalns e'J..ght 

thoracic segment.s. j\~'Cial wicith s U ghtly less than that of pJ.eur8,1 

regions. Axial rings lack spines or nodes ; latera,1 ends of thoracic 

segments extend into short, posteriorly d .irect.ed spines < 

Pygidium micropygous; much Hider than long. Axis cons its of 

two rings and_ a terminal piece. Pleura.l r aglons eonvex j h-ro pleural 

and one interpleural furrow visible; border s~ooth. Test covered 

with fine granules that are more de nse on eleva.ted port.ion. 

Discjlss ton. --This species is ext.remely abundant i .n the top f oot 

of the Naomi Pea k Tongue at Two Mile Canyon (UU..J.;-H). The pysirUU!llt 
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w h i c h i s a l s o a b u n d a n t i n t h e s e 'beds , i s d e s c r i b e d f o r t h e f i r s t t i m e . 

O c c u r r e n c e , — A b u n d a n t i n UU-411, Ba re i n c o l l e c t i o n UU-408, 

Genus PALMERSLLA n . g e n , 

Tvj>e s p e c i e s , — P a l m e r e l l a e x i g u u s n , s p . 

D i a g n o s i s . — C r a n i d i u m s m a l l , s u b q u a d r a t e . G l a b e l l a p r o m i n e n t , 

s l i g h t l y t a p e r e d , b l u n t l y r o u n d e d a n t e r i o r l y , r e a c h e s a n t e r i o r border , . 

Fou r p a i r s of g l a b e l l a r f u r r o w s wh ich v a r y from f a i n t t o m o d e r a t e l y 

w e l l d e f i n e d , S I o b l i q u e b a c k w a r d s , b i f u r c a t e ; S2 o b l i q u e b a c k w a r d s ; 

S3 t r a n s v e r s e ; 34 o b l i q u e f o r w a r d s , O c c i p i t a l f u r r o w m o d e r a t e l y d e e p , 

d e e p e n s l a t e r a l l y , O c c i p i t a l r i n g s l i g h t l y t r i a n g u l a r , a b o u t 0 , 2 5 

g l a b e l l a r l e n g t h , b e a r s s m a l l median n o d e . A x i a l f u r r o w d i s t i n c t , 

p r e g l a b e l l a r f u r r o w merges w i t h a n t e r i o r b o r d e r f u r r o w . B o r d e r d i s t i n c t , 

t h i c k e n e d , h o r i z o n t a l t o s l i g h t l y u p t u r n e d , n a r r o w s l a t e r a l l y . Border-

f u r r o w w e l l d e f i n e d , F i x i g e n a e a b o u t 0 , 3 5 g l a b e l l a r w i d t h a t eye 

l i n e , m o d e r a t e l y c o n v e x , d o w n s l o p i n g . P a l p e b r a l l o b e s p r o m i n e n t , 0 , 4 0 

t o 0 , 5 0 g l a b e l l a r l e n g t h , h o r i z o n t a l , s i t u a t e d o p p o s i t e m i d l i n e of 

g l a b e l l a . Eye r i d g e s f a i n t , s h o r t , meet a x i a l f u r r o w o p p o s i t e 3 4 , 

P o s t e r i o r l i m b s a b o u t 0 , 6 0 g l a b e l l a r w i d t h a t o c c i p i t a . 1 r i n g , P r e c c u -

l a r f a c i a l s u t u r e p a r a l l e l o r s l i g h t l y d i v e r g e n t , s t r a i g h t . P o s t o c u l a r 

f a c i a l s u t u r e d i v e r g e n t , c o n v e x . S u r f a c e c o v e r e d w i t h m e d i u m - s i z e d 

g r a n u l e s and s c a t t e r e d l a r g e r g r a n u l e s . 

D i s c u s s i o n . — T h i s s m a l l p t y c h o p a r l o l d g e n u s i s c h a r a c t e r i z e d , by a 

l a r g e , p r o m i n e n t , t r u n c a t e d o r b l u n t l y rounded, g l a b e l l a t h a t r e a c h e s 

t h e a n t e r i o r b o r d e r . The a n t e r i o r b o r d e r i s wel l , d e f i n e d , b u t n a r r o w 

( s a g , ) , The f i x i g e n a e a r e d o w n s l o p i n g and n a r r o w ( t r , } , At p r e s e n t 

t h i s g e n u s i n c l u d e s P a l m o r e l l a e x i g u u s from t h e High C r e e k L i m e s t o n e 

wLl.ch is also abund.ant 1n th0SeC€clS s is descri.l~ed for the first 1.:L];:0. 

Occ;grfl!.:!5:.E:,.--Abundant in UU...2}1L RaTe in (;ollect.:l.on uu-408. 

Genus PAUlEH;.cLLA n. gel1, 

sliehtly t2.pp~·ed, bluntly rounded anteriorly, reaches ·?nterior bo:;:"i':T, 

Four pairs of glabellar furrows -~Thich vary frora falnt to mode:r:a:tely 

,;ell defined. 81 oblique bacIn-rards, bifurcate; 82 oblique t<Et'.!b':o;:cd:::'l 

deepens laterally. Occipital ring slightly triangulaI.' ~ abcut, 0.25 

gla.bellex length, bears slnall median node. Axial fu:crow ciist.illCt.; 

preglabel1ax furroH merges Hith anterior border fl.'Tro'i;. Bcrde~c disJ:;':~l1Gt I 

thickened, horizontal to slightly upturned, ns,:cr01rs J.ate:t:2.1=L~/. :Borde::: 

furrOlf Hell defined. Fixigenae about 0.35 gla:bcllar :,lcUh 2.1. eys 

line, moderately convex, downsloping. Palpebral lobes prol:lineJlt~ i..!.!l.O 

to 0 • .50 glabellar length, horizontal, situated oPPO::,dt9 ;nicjl1n(~ of 

glabella, 2ye ridges faint, short, meet axiaol furroN cp:pcsite ~:h, 

Posterior limbs about 0.60 glatellar wjJlth at OCCipital :nng, :FTeOG',J" 

lar facial suim'e parallel or slightly d:i.vel.'gent, ~;-traJ.ght. p()stoc~11(1x' 

facial suture divergent, convex. Surface covere.:i ifith Re.dhm··f;iz,\:';d 

granules and scattered larger granules. 

Discussion.--This small ptychQpal.'loicl g-:;nus is charact.0J:'ized by 3. 

large, p:romh:ent, truncated or bltmtly rounded gJa1:Jelh that reachos 

the 3.!lterior border. The anterio:': border is vwll defi.ned, but narre)';., 

(sag. ). The fixigenae are dOlmsloping and nar:row (tr.). At. present 



and a s e c o n d s p e c i e s d e s c r i b e d by Pa lmer ( i n p r e s s ) and r e f e r r e d t o a s 

P t y c h o p a r i o i d u n d e t e r m i n e d 12 from USGS c o l l e c t i o n 7I99-CO, S t r i p e d 

H i l l s , Nevada. T h i s genus s u p e r f i c i a l l y r e s e m b l e s N y e l l a , b u t t h e 

g l a b e l l a r s t r u c t u r e i s m a r k e d l y d i f f e r e n t , P a l m e r e l l a f u r t h e r d i f f e r s 

from N y e l l a i n l a c k i n g a d i s t i n c t p r e g l a b e l l a r f i e l d , i n h a v i n g n a r r o w 

e r ( t r , ) f i x i g e n a e , and b e i n g much s m a l l e r , 

PAIKSBELLA EXIGUUS n . g e n , n . s p , 

P I , 2 3 , f i g s , 2 0 - 2 5 

D i s c u s s i o n . — T h e g e n e r i c d i a g n o s i s and d i s c u s s i o n a l s o s u f f i c e 

f o r t h e s p e c i e s , P a l m e r e l l a e x i g u u s d i f f e r s from P t y c h o p a r i o i d u n d e 

t e r m i n e d 12 of Pa lmer ( i n p r e s s ) i n h a v i n g l e s s w e l l d e v e l o p e d g l a b e l l a 

f u r r o w s , a s h a l l o w e r a x i a l f u r r o w , and l e s s convex f i x i g e n a e . 

O c c u r r e n c e , —Abundant I n c o l l e c t i o n s UU-452 and. UU-45- . Common 

i n c o l l e c t i o n s UU-450 and UU-451. Ra re i n c o l l e c t i o n s UU-442, UU-443, 

UU-447, U U - W , UU-449, UU--453, and UU-^56. 

H o l o t y p e . — -Cranid ium (1575) i l l u s t r a t e d on p l a t e 2 3 , f i g u r e s 20 t o 

2 2 . 

Genus PROHEDINIA Lermontova and C h e r n y s h e v a , 1950 

I r o h e d i n i a LERhONTOVA and CHERNYSHEVA i n C h e r n y s h e v a , 1950 , p . 6 8 ; 

RASETTI, 1 9 5 1 , P . 2 1 2 ; EG0R0VA and o t h e r s , 1 9 5 5 , p . 127? BALASrIOYA 

I 9 6 0 , p . 109 ; PALMER, 1 9 6 8 , p . 6 9 . 

T o s o t y c h i a CPIK, I 9 6 I , p . l 6 0 . 

Type s p e c i e s . — P r o h e d i n i a a t t e n u a t a LSRI-iONTOVA and CHERNYSHEVA 

i n C h e r n y s h e v a , 1950, p . 6 9 , P I . 1 , f i g s . 9 - 1 2 . 

D i s c u s s i o n . — T h e d i a g n o s i s by Pa lmer ( 1 9 6 8 , p . 69) i s a d e q u a t e 

and i s f o l l o w e d h e r e , P r o h e d i n i a i s s i m i l a r t o Chancda , howeve r , 

and a second 

ftychopa.ri'Jid unc18ternin8cl 12 from USGS collection 71 S'SI-CO, Stx'ipcd 

HDls, ~Jevadc'.. This genus s'.lIJerficially resembles 11y~])/1, but. tbe 

gla.b211ax str'.lChU~8 is markedly different, Falmsl'ella further differs 

or (t.r.) fixigenae, and being much smaller. 

PAIMiBRELLA, E:XIGUU3 n. gen. n. SF. 

PI, 2J, figs, 20-25 

Disc1.;ssi~. --The generic: diagnosis and discuf.',sior. also sl-lffice 

for the s:pec:Les. Palmerel1a ~igu~~ d:Lffers from T-tych0par:i...yl.d l.:;.nuc-

termined 12 of Palmer (in press) in having less Hell develu}x;cl glabella.:c 

fu::t~rows f a sballm·rer a,xia 1 fu....""Tow, and less C0:!1'/8X fix1@;onii'S'. 

O~Cllr!:'el2.~e. ~·-A tllmdant in collections UU-452 and UU-!~5!-!'. COInl'l8rl 

in collec"tions UU-450 and UU-1+51. Rare in collections UU-4!~2, ULT-4 I+3, 

Holot;ype .• -·-Cra.nidiu:1 (1575) illustrated. on plG:i:.e 23 t f:i.gu;:'cs 20 to 

22. 

Genus ffiO}{i!;DINIA I,ermontova and Chernysheva, 19.50 

Prohec1inia L2Rl'iONTOVA and CP.LRNYSP..!<.NA .?:l!. Chernysheva, 1.950, p. 68; 

RASETTI, 1951 r p. 212; 2GOROVA and. others, 195.5, }). 12?; BAL\SHUvA ~ 

196o, p. 1.09; PALi,TER, 1968, p. 69. 

Tosotychia. GFIK, 1961, p. 160. 

T . ~'- h , .. _ype ~E~2:..~?..--5.l0, eCUl11a attem~ata IER:r:ONTOVA and CHEHNYSHEVA 

in Chernysheva, 1950, p. 69, Pl. 1, figs. 9-12. 

and 18 fol1owecl here. P.r:obedinia is similar to ChancJ '3. , hOHover, 



t y p i c a l C h a n c i a have a "broad c o n c a v e c r a n i d i a l b o r d e r r a t h e r t h a n a 

n a r r o w c o n v e x b o r d e r . R a s e t t i ( 195^ ) i n c l u d e d i n C h a n c i a s p e c i e s 

h a v i n g b o t h c o n c a v e and convex b o r d e r s , b u t Pa lmer ( ± 9 6 8 , p . 69 ) 

p l a c e d t h e fo rms w i t h convex b o r d e r s i n P r o h e d i n i a . 

PROHEDINIA MALADENSIS ( R e s s e r ) 

P I . 2 4 , f i g s . 1 7 - 1 9 , 2 1 j 22 

E h m a n i e l l a m a l a d e n s i s RESSER, 1939b . p . 6 0 , P I , 1 2 , f i g s , 17-23= 

C h a n c i a ? m a l a d e n s i s ( R e s s e r ) PALMER ( i n p r e s s ) , 

D i a g n o s i s . - - C r a n i d i u m s u b t r a p e z o i d a l , m o d e r a t e l y c o n v e x . G l a b e l l a 

f a i r l y p r o m i n e n t , t a p e r s , r o u n d e d a n t e r i o r l y . T h r e e o r f o u r p a i r s of 

f a i n t g l a b e l l a r f u r r o w s v i s i b l e . SI b i f u r c a t e ; 32 o b l i q u e b a c k w a r d s ; 

S3 t r a n s v e r s e ; S4 f a i n t o r a b s e n t ; when p r e s e n t , o b l i q u e f o r w a r d s . 

G l a b e l l a may have a k e e l . A x i a l and p r e g l a b e l l a r f u r r o w s m o d e r a t e l y 

s h a l l o w . O c c i p i t a l f u r r o w s h a l l o w , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g 

a b o u t 0 . 2 0 l e n g t h ( s a g . ) of g l a b e l l a ; b e a r s a median n o d e . F r o n t a l 

a r e a d o w n s l o p i n g , P r e g l a b e l l a r f i e l d s l i g h t l y w i d e r t h a n b o r d e r . 

B o r d e r f u r r o w r a t h e r w i d e , s h a l l o w . B o r d e r n a r r o w s l a t e r a l l y . F i x i 

genae a b o u t same w i d t h a s g l a b e l l a a t eye l i n e ; s l i g h t l y c o n v e x , down-

s l o p i n g . P a l p e b r a l l o b e s s m a l l , s l i g h t l y g r e a t e r t h a n 0,2,5 g l a b e l l a r 

l e n g t h . Eye r i d g e s p r o m i n e n t , s l i g h t l y a r c u a t e , some i n d i v i d u a l s show 

d o u b l e eye r i d g e s . P o s t e r i o r a r e a of f i x i g e n a e d i s t i n c t l y w i d e r ( t r . ) 

t h a n g l a b e l l a a t o c c i p i t a l f u r r o w . P r e o c u l a r f a c i a l s u t u r e c o n v e r g e n t , 

n e a r l y s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s t r a i g h t . 

C r a n i d i u m c o v e r e d w i t h f i n e g r a n u l e s t h a t e r e mos t p r o n o u n c e d on 

g l a b e l l a and o c c i p i t a l r i n g , A n t e r i o r a r e a of f i x i g e n a e and f r o n t a l 

a r e a c o v e r e d w i t h p r o m i n e n t c a e c a e . E n t i r e f i x i g e n a e o f some i n d i v i d u 

a l s i s c o v e r e d w i t h c a e c a e . E x f o l i a t e d s p e c i m e n s a l s o show f a i n t c a e c a e . 

typical ghancia have a broad concave cr':Lnidial border ro.tber tha.n a 

nan:'Oll convex borcler . R t t · (19'- 1
)' '1 d d .ase . J. . . ) .J.. :lnc .•. u e s pecies 

having both concave a nd convex borders, but Balmer (1968, p. 69) 

place:d the fo:r:ms loTi th c onvex borders In ?roho9-:ln1:.?.:.' 

PROHEDIlUA MAIADEHSIS (Ressel.') 

Pl. 24. figs , 17-19, 21 , 22 

Ehmaniella maladensis RESSER , 1939b, p . 60, Pl . 12, figs, 17-23. 

Chancia? ma ladensis (Resser) PAl}ffiR (in press). 

J. 8/.;. 

Diagnosi~. --Cranidium subtrapezoi ::lE:l. l , moderate ly convex. GJ.abella 

fair ly prominent, tapers, rOl.mded anteriorly. Th:r-ee or fouT. pairs of 

faint glabellar furrovl'S visi ble ~ 81 bifurcate ; 82 oblique ·backwards; 

S3 transverse; s4 faint or absent; Hhen pres ent, oblique f orwards . 

Glabella may have a keel. Axial and. preglabelJJ1 .. r furr oHs mvcl.erate l y 

shallow. Occipital furroH shallow, deepens latera lly. Occipital :cing 

about 0.20 length (sag .) of glabella; bears a med ian node. Frontal 

area downsloping . Preglabell.'lr field slightly wider t.han border. 

Border furrow rather Hide, shallow. Border naTTO'AS laterally. Fixi-

genae about same width as glabella a t eye line; slightly con vex, dmm-

sloping . . Palpebral lobes small, slightly greater than 0.25 glabe l1ar 

length. Eye ridges prominent, s l ight1y arcuate, ,,;ome i ndividuals show 

double eye ridges. Posterior area of fixi.genae distinctly wider (tr.) 

than glabella at occipital furrow. PreoculE\.T facial suture convergent , 

nearly straight. . Postocular facial 3utt:re divergent, straight. 

Cranidium covered with fine granules that ere most pronounced on 

glabella and occipital ring. Anterior area of fixigenae and. fronte.1 

area covered with prominent caecae. Ent ire f ixig·:::nac of sonte ~ndivid.u-

als is covered vlith caeca ;;: .. P.xfoliated specimens also ShOH faint caecae. 
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D i s c u s s i o n , — L o c h m a n ( 1 9 5 2 , p . 7&) p o i n t e d o u t t h a t R e s s e r , who 

named many of t h e s p e c i e s of E h m a n i e l l a , d i d n o t u n d e r s t a n d t h e g e n e r i c 

c o n c e p t v e r y w e l l . She c o n c l u d e d t h a t most of t h e s p e c i e s t h a t R e s s e r 

r e f e r r e d t o P a r e h m a n i a , Shman ia , E l r a t h i n a , E l r a t h i e l l a , and E h m a n i e l l a 

need r e v i s i o n , PaLmer ( i n p r e s s ) q u e s t i o n a b l y r e f e r r e d t h i s s p e c i e s t o 

C h a n c i a , b u t I b e l i e v e t h e f r o n t a l a r e a i s more c h a r a c t e r i s t i c of P r o h e 

d i n i a t h a n C h a n c i a a s r e s t r i c t e d by PaLmer ( I 9 6 8 , p . 6 9 ) , 

O c c u r r e n c e , — F a i r l y common i n c o l l e c t i o n UU-411, 

PROHEDINIA? SPENCEI n , s p . 

P I . 2 4 , f i g s . 7 - 9 , 12 , 13 

D i a g n o s i s , — C r a n i d i u m s u b t r a p e z o i d a l . G l a b e l l a low, f a i r l y p r o m i 

n e n t , t a p e r e d , r o u n d e d a n t e r i o r l y . T h r e e p a i r s of g l a b e l l a r f u r r o w s 

v i s i b l e : S i b i f u r c a t e , o b l i q u e b a c k w a r d s ; S2 s t r a i g h t , o b l i q u e b a c k 

w a r d s ; S3 t r a n s v e r s e . A x i a l f u r r o w d e e p ; p r e g l a b e l l a r f u r r o w d i s t i n c t . 

O c c i p i t a l r i n g a b o u t 0 . 2 5 g l a b e l l a r l e n g t h ; b e a r s a s m a l l median n o d e . 

F r o n t a l a r e a d o w n s l o p i n g , P r e g l a b e l l a r f i e l d d i s t i n c t l y w i d e r t h a n 

b o r d e r . B o r d e r d i s t i n c t , f l a t , n a r r o w s l a t e r a l l y . B o r d e r f u r r o w s h a l 

l ow , becomes l e s s d i s t i n c t m e d i a l l y . F i x i g e n a e n a r r o w e r t h a n g l a b e l l a 

a t eye l i n e , m o d e r a t e l y c o n v e x , d o w n s l o p i n g . P a l p e b r a l l o b e s p r o m i n e n t , 

s l i g h t l y b e h i n d m i d l i n e of g l a b e l l a . Eye r i d g e s f a i n t , s l i g h t l y a r c u a t e , 

t o u c h a x i a l f u r r o w i n f r o n t o f S 3 . P o s t e r i o r a r e a of f i x i g e n a e a b o u t 

same w i d t h a s g l a b e l l a a t o c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l s u t u r e 

c o n v e r g e n t , s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s t r a i g h t . 

T h o r a x h a s 14 s e g m e n t s , A x i s s l i g h t l y t a p e r e d , d i s t i n c t l y n a r r o w e r 

t h a n p l e u r a l r e g i o n s . P l e u r a e a l m o s t s t r a i g h t , d e e p l y f u r r o w e d , 

t e r m i n a t e i n s h o r t s p i n e s . 

1S5 

Dis..£ussi~.--Lochman (1952, p. 76) pointed. out that Besser, v:ho 

named rr.anj' of the species of Ehmaniella, diel not understand the g0Eeric 

concept ver,,! vieD. She concluded that most of the sl)ecies that r:0s~;er 

need revision. Palrne:t' (in press) questiona.bly referred this sp~'lCle3 to 

Chancia, but I believe the frontal area is more characteristic of gcohe-

cl:'mia. tban ChaE.£J.a as restricted by Palmer (1968, p. 69). 

Occurrence. --Fa.irly common in collection uu-41L 
~--,-~..c-__ ' 

PROHEDIlIIA? SPENCEI n, sp. 

Pl. 24, figs, 7-9, 12, 13 

Dia.c;no::>is.--Cranidi1El suhtrapezoidal. Glabella. Io}!, :airly l)To:ni-" 

nent, tapered, rounded anteriorly, Three pairs of g13:t~21lar fm:rcHs 

visible: 81 blfurcate, oblique 1:ackvlards; 82 straig\yt., oblique ll3.ch:~ 

"lards; 83 transverse. Axial furrow deep; preglabell[,r furrml dIstinct. 

Occipital ring about 0.25 glabellar length; bears a :::;mall median node. 

Frontal a:rea downsloping. Preglabellar field distinctly 1dder than 

border. Border d1stinct, flat, narrows laterally. Bc':cde:'::' furroVT shal-

low, becomes less distinct medially, Fixigenae narrower than glabella 

at eye line, :moderately convex, dormsloping. Palpebral lobes prorairlent, 

slightly behind. IllicUine of glal.x~lla, Eye ridges faint., slightly a.rcuatc l 

touch axial fur:coH in front of S3. Posterior area of fixigenae about 

same width as glabella at occipital furrow. Preocul3..r facial suture 

convergent, straight. l'ostocula:c facial suture diverGent, stra.ight. 

Thorax haG 11;. segments. Axis slightly tapered, distinctly narrower 

than pleural regior.s. Pleurae almost straiGht, deeply furrowed, 

tcrm.inate :1n shOTt spines, 
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Pyg id ium s m a l l , o v e r t w i c e a s wide a s l o n g . A x i s c o n s i s t s of one 

o r two f a i n t r i n g s and a t e r m i n a l p i e c e t h a t r e a c h e s p o s t e r i o r b o r d e r . 

P l e u r a l f i e l d s c r o s s e d by two p l e u r a l and one i n t e r p l e u r a l f u r r o w . 

B o r d e r a b s e n t . 

S u r f a c e c o v e r e d w i t h s m a l l g r a n u l e s and l a r g e s c a t t e r e d g r a n u l e s . 

I n a d d . i t I o n s m a l l p u n c t a e a r e p r e s e n t , P u n c t a e a r e most p r o m i n e n t i n 

l a r g e r c r a n i d i a and a r e w e l l d e v e l o p e d on t h e f r o n t a l a r e a , f i x i g e n a e , 

and. g l a b e l l a r f u r r o w s . The f r o n t a l a r e a i s a l s o c o v e r e d w i t h f a i n t 

c a e c a e . 

D i s c u s s i o n . — T h i s s p e c i e s a p p e a r s t o a g r e e i n a l l e s s e n t i a l g e n e r i c 

f e a t u r e s w i t h P r o h e d i n i a , P? s p e n c e i d i f f e r s from P . . m a l a d e n s i s by 

h a v i n g a b r o a d l y r o u n d e d a n t e r i o r c r a n i d i a l m a r g i n , n a r r o w e r l i b r i g e n a e , 

and i n h a v i n g p u n c t a e i n a d d i t i o n t o g r a n u l e s . 

Occurrence ,—Common i n c o l l e c t i o n s UU-427 and UU-428, 

HpJLotyjae,- — I n c o m p l e t e i n d i v i d u a l ( 1584 ) I l l u s t r a t e d on p l a t e 2 4 , 

f i g u r e 1 3 . 

Genus PSEUDOHEXICELLA n . g e n . 

Typ& S^pec le s .—•Pseudomex ice l i a g r a n u l o s a n . s p . 

D i a g n o s i s , - - C r a n i d i u m s l i g h t l y c o n v e x , b r o a d l y r o u n d e d a n t e r i o r l y . 

G l a b e l l a m o d e r a t e l y convex,- s h o r t , t a p e r e d , b l u n t l y r o u n d e d a n t e r i o r l y . 

G l a b e l l a r f u r r o w s i n d i s t i n c t , some i n d i v i d u a l s show up t o t h r e e f a i n t 

p a i r s ; S i b i f u r c a t e , o b l i q u e b a c k w a r d s ; S2 c o n v e x , o b l i q u e b a c k w a r d s ; 

S3 t r a n s v e r s e , A x i a l and p r e g l a b e l l a r f u r r o w s w e l l d e v e l o p e d . O c c i p i 

t a l r i n g a b o u t 0 . 2 0 g l a b e l l a r l e n g t h , t r i a n g u l a r , s l o p e s upward p o s t e 

r i o r l y , b e a r s a s m a l l median n o d e , F r o n t a l a r e a s l i g h t l y s h o r t e r ( s a g . ) 

t h a n g l a b e l l a w i t h low median b u l g e . P r e g l a b e l l a r f i e l d n e a r l y h o r i 

z o n t a l , d i s t i n c t l y n a r r o w e r t h a n b o r d e r . Bo rde r t h i c k e n e d , u p t u r n e d , , 
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PygidiulIl s ma-II , over tvlice as wide as long . Axis consists of ODe 

or tHO faint rings and a terminal plece that rea ches posterior border. 

Pleural fields crossed by tHO pleural and one interp1eural furrow. 

BOl"dey a bsent. 

Surface cover ed with small granules and large scattered granules. 

In adeli t :Lon small punctae are present . Punctae are most prominent in 

lareer cranidia and are Hell developed on the frontal area, f i x i genae, 

and glabe11ar furrows. The frontal area is also covered "Tith fa i nt 

caecae . 

Discu~_si0l!. --This species appears to agree in all essential generic 

features with Prohedinia. K? spence i differs from R, • . ma1adens is by 

rlCl ving a broadly rouncled anteri or cranidia1 margin, naJ:..'r01-le:c Ii brigenae , 

and ill having punctae in addition to granules. 

Occ~1!:?~' --Common in collections UU·-427 and UU-l¥28. 

HoJ.pj:,~~ - - Incmfrp1ete individual (1584) illustrated on plate 24, 

figure 13 . 

~nus FSEUDOHEXICELLA n. gen. 

Ly.p,,: ~9cies . --Pseu.9-0mexic e 11a. granulos~ n. sp. 

Di§-.ill:losis. --Cranidium slightly convex, broadly rounded anterior1y. 

Gla be1J.,.3. moderately con'/ex, short, tapered, bluntly rounded anteriorly. 

GlabellaI.' furrows indist i nct, some i ndividuals s how up to three faint 

pairs: 81 bifurcate, oblique bacbrards; 82 convex, oblique backwards; 

83 tr3.nsver~. e, Axial and preglabellar furrows well developed . Occipi-· 

tal ring about 0.20 glabellar length, triangular, slopes upHard poste

riorly , bears a s mall median node. Frontal area slightly shorter (sag.) 

tp.an glabella >-lith lOH median bulge. Preglabellar field nea.rly hori

zontal, distinctly narrower t han border. Border thickened, upturned, 

http://add.it
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a n t e r i o r m a r g i n r o u n d e d , n a r r o w s l a t e r a l l y . B o r d e r f u r r o w w e l l d e f i n e d 

l a t e r a l l y , becomes i n d i s t i n c t m e d i a l l y b e c a u s e o f median b u l g e . F i x i 

g e n a e n a r r o w e r t h a n g l a b e l l a , a t eye l i n e , s l i g h t l y c o n v e x , h o r i z o n t a l 

o r s l i g h t l y d o w n s l o p i n g . P a l p e b r a l l o b e s a b o u t 0 . 3 5 ( e x s a g , ) g l a b e l l e r 

l e n g t h , s l i g h t l y u p t u r n e d , s i t u a t e d i n f r o n t of m i d l i n e of g l a b e l l a . 

Eye r i d g e s p r o m i n e n t , s l i g h t l y a r c u a t e . P o s t e r i o r a r e a of f i x i g e n a e 

n a r r o w e r ( t r , ) t h a n g l a b e l l a a t o c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l 

s u t u r e d i v e r g e n t , c o n v e x , P o s t o e u d a r f a c i a l s u t u r e d i v e r g e n t , c o n v e x . 

F r o n t a l a r e a and g l a b e l l a smooth o r f i n e l y p u n c t a t e ; r e m a i n d e r 

o f c r a n i d i u m d e n s e l y c o v e r e d w i t h m e d i u m - s i z e d g r a n u l e s . I n a d d i t i o n , 

f r o n t a l a r e a h a s f a i n t c a e c a e . E x f o l i a t e d s p e c i m e n s a r e p u n c t a t e . 

D i s c u s s i o n . —As t h e g e n e r i c name i m p l i e s , t h i s genus c l o s e l y 

r e s e m b l e s M e x i c e l l a w i t h which i t o c c u r s . The most d i s t i n c t i v e d l f e r -

e n c e be tween t h e two g e n e r a i s i n t h e c o n s t r u c t i o n of t h e f r o n t a l area , 

and b o r d e r , M e x i c e l l a h a s a b o r d e r t h a t i s b a r e l y d i s t i n g u i s h a b l e 

from t h e r e s t of t h e f r o n t a l a r e a , w h e r e a s P s e u d o m e x i c e l l a h a s a 

much more d i s t i n c t b o r d e r and b o r d e r f u r r o w , 

PSEUDOMEXICELLA GRANULOSA n , s p . 

P I . 2 4 , f i g s . 2 0 , 2 3 - 2 6 

D i s c u s s i o n , — B e c a u s e t h i s i s t h e o n l y known s p e c i e s of P s e u d o m e x i 

c e l l a , t h e g e n e r i c d i a g n o s i s and d i s c u s s i o n a l s o s u f f i c e f o r t h e s p e c i e s . 

O c c u r r e n c e , — A b u n d a n t i n c o l l e c t i o n UU-402. Common i n c o l l e c t i o n s 

UU-401 and UU-41?, Ra re i n c o l l e c t i o n s UU-403 and UU-404, 

H o l o t y p e . — C r a n i d i u m (1592) i l l u s t r a t e d on p l a t e 2 4 , f i g u r e s 2 0 , 

2 4 , and 2 6 . 
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anterior ma:cgin rounded , n3.r1.'C"IS laterally . Border furrmr w'311 defined 

later ally, becomes indistinct medially because af med:L2.n bulge . :B' ixi-

genae i1arrower t.han glabella at eye line , slightly convex , hor izont al 

or slightly dovmslopjng . Palpebral lobes about. 0.35 (exsag. ) g labella.r 

length, slightly upturned, s _itua ted in front c.f midline of glabella. 

Eye ridges promi nent , slightly arcuate . Posterior area of fixigenae 

narrower (tr.) than glabella at occipit.al furrmi . Preocular facial 

suture divergent, convex . Postocular fa,cial sut.ure divergent, convex . 

Front.a l area and glabella smeoth or finely punctate; remaind.er: 

of eranldiUJu densely covered with med.itun-sized granules . I n addition., 

frontal area has f aint eaecae . Exfo l i ated specirn ·ns are punctate . 

Discussion. - -As the generiC name implies, this genus closely 

resembles Nexicella with 1ihieh it occurs . The most d.:tstinctive d~Lfer-

ence oetHeen the trw gener(,i is in the cons t ruction of the front.a1 area 

and border. H8xicella has a border tr..at is barely distinguishable 

from the rest of the fr ontal area, whereas Ps~u4.9~eiSicella has a 

much more distinct border and bc.rder furrow. 

FSEUDmfEXICJ:t~LLA GRANULOSA n. s p . 

Pl. 24, figs . 20, 23-26 

Discussion . --Because t.his is the only knmm c-;pecies of Ps~ud.ome~i-

cell'!, the generiC di2,gnos i.5 and discuss ion also suffice for t he s pecies . 

Occurrenc~.--Abundant in col lection UU-402. Common i n c ollections 

UU-401 and 1..!U~-4 17. Rare in coll ections UU-403 and UU-404 . 

HolotY-P8 . ·--Cranidium (1592 ) illustrated on plate 24" fig-LITes 20, 

24, and 26 . 
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Genus SPENCIA R e s s e r , 1939 

S p e n c i a RESSER, 1939a , p . 23? RASETTI, 1 9 5 1 , P . 2 4 0 ; I 9 6 3 , p . 5 9 I . 

S t a u r o h o l c u s RESSER, 1939a , p . 2 3 . 

Type s p e c i e s . — S p e n c i a t y p i c a l i s RESSER, 1939a , p* 2 3 , P I . 6, f i g s . 

2 2 - 2 5 , 

D i a g n o s i s . — T h e d i a g n o s i s of R e s s e r ( 1 9 3 9 a , p . 2 3 ) and t h e d i a g n o 

s i s o f t h e t y p e s p e c i e s S p e n c i a t y p i c a l i s which f o l l o w s a d e q u a t e l y 

d e s c r i b e t h i s g e n u s . 

D i s c u s s i o n . - - R a s e t t i ( 1 9 5 1 , P« 2 4 0 ) h a s s t u d i e d t h e genus Spe r i c i a 

and c o n c l u d e d t h a t S t a u r o h o l c u s R e s s e r ( 1 9 3 9 a , p . 2 3 ) i s a j u n i o r 

synonym of S p e n c i a . t h e o n l y d i f f e r e n t i a l c h a r a c t e r b e i n g t h e p r e s e n c e 

o f an o c c i p i t a l s p i n e i n S t a u r o h o l c u s . S p e n c i a i s c h a r a c t e r i z e d by a 

r a t h e r l a r g e , s l i g h t l y t a p e r e d g l a b e l l a , and a d e p r e s s i o n i n f r o n t of 

t h e g l a b e l l a c a u s e d by a b s e n c e of a p r e g l a b e l l a r f i e l d and c o a l e s c e n c e 

of t h e b o r d e r f u r r o w and p r e g l a b e l l a r f u r r o w . S p e n c i a mos t c l o s e l y 

r e s e m b l e s Spence11a and t h e d i f f e r e n c e s have been d i s c u s s e d by R a s e t t i 

( 1 9 6 3 , P . 5 9 1 ) . 

SPENCIA TYPICALIS R e s s e r 

P I . 2 5 , f i g s . 1 , 2 , 4 , 5 

S p e n c i a t y p i c a l i s RESSER, 1939a , p . 2 3 , P I . 6 , f i g s . 2 2 - 2 5 ; RASETTI, 

1 9 6 3 , P . 5 9 L 

S p e n c i a p l e n a RESSER, 1939a , p . 2 3 , P I . 6 , f i g s , 1 9 - 2 1 . 

D i a g n o s i s . — C r a n i d i u m s u b t r a p e z o i d a l , m o d e r a t e l y c o n v e x . G l a b e l l a 

p r o m i n e n t , h i g h l y c o n v e x , s l i g h t l y t a p e r e d , b l u n t l y r o u n d e d a n t e r i o r l y . 

G l a b e l l a r f u r r o w s weak o r i n d i s t i n c t , up t o f o u r p a i r s v i s i b l e on some 

s p e c i m e n s : S I o b l i q u e b a c k w a r d s , b i f u r c a t e ; 32 o b l i q u e b a c k w a r d s ; 33 

Genus SPENCIA Resser f 1939 

~enc~§:. HESSEH, 1939a, p. 23; RASETTI, 1951, p. 24·0; 

Staur.·~ho1cus RESSF~R , 19398" p. 23. 

1'96~ p '191 ...,I , ..,., ., • 

1"r' 00 

me SP6cj.~. --Spencia i:¥.picalis RESSER , 19390., p . 23, Pl. 6, figs. 

22-25. 

Dla~nosis .--The diagnosis of Resser (1939a, p. 23) and the diagno-

sis of the type species SpenciB:. typicalis which follows adequate:Ly 

descr i be this genus . 

Pisc!1ssion. --Rasetti (1951, p. 2L1-0) has studied the genus e.Ee!":S.ia. 

and conc luded tha t Stauroholcus Resser (1939a, p . 23) is a ,JUnJ..or 

synonym of Spencia, the only differentia l character being the presence 

of an occipital spine in ?tauroholcus . Spencia is characterized by a. 

rather large, slightly tapered glabella. and a depressi.on in f r ont of 

the glabella caused by aC6-ence of a preglabellar field. and eoale~(; enc.:'3 

of the border fu:rrow and preglabellar furrow. Spenci~: mos:, c10soJ21 

resembles Spence~la and the differences have been discussed by ~2.settJ. 

(1963, p. 5 91 ). 

SPENCIA 'l'YPICALIS Resser 

Pl. 25, figs . 1, 2, 4, 5 

Spenc~~ typicalis.RESSER, 1939a, p. 23, Pl. 6, figs. 22-2.5; RASE'I"rI , 

1963, p. 591. 

~1cia plena HESSER , 1939a , p. 23, Pl. 6, figs. 19-21. 

Diagnosis.--Cranidium subtrapezoidal, moderately convex. Glabella 

prominent~ highly convex, slightly t.apered, bluntly rounded anter2.C1.-1y. 

Glabellar furrmis weak or indistinct, up to four pairs visible on some 

specimens : S1 of)l1que backHards, bifurcate; S2 oblique backHa:>:ds; S3 



189 

t r a n s v e r s e ; S4 s h o a o r t , o b l i q u e f o r w a r d s . A x i a l f u r r o w s t r o n g l y 

i m p r e s s e d , p r e g i a b a b e l l a r f u r row w e l l d e v e l o p e d . O c c i p i t a l f u r r o w d e e p , 

c o m p o s i t e . O c c i p i t i t a l r i n g a b o u t 0 . 2 5 g l a b e l l a r l e n g t h , b e a r s s t r o n g 

median n o d e , F r o n t n t a l a r e a a b o u t 0 . 4 0 g l a b e l l a r l e n g t h . B o r d e r t h i c k 

e n e d , w i d e r t h a n vipreglabellar f i e l d m e d i a l l y , n a r r o w s l a t e r a l l y . B o r d e r 

f u r row w e l l d e v e l o p o p e d , mee t s p r e g l a b e l l a r f u r r o w m e d i a l l y c a u s i n g a 

d e p r e s s i o n i n f r o n t n t of t h e g l a b e l l a , F i x i g e n a e 0 . 5 0 t o 0 , 6 0 g l a b e l l a r 

w i d t h a t eye l i n e , i, m o d e r a t e l y c o n v e x , d o w n s l o p i n g . P a l p e b r a l l o b e s 

s m a l l , s i t u a t e d o p p p p o s i t e m i d d l e t h i r d of g l a b e l l a . Eye r i d g e s f a i n t , -

meet a x i a l f u r r o w a o p p o s i t e S 4 , P o s t e r i o r a r e a of f i x i g e n a e a b o u t same 

w i d t h a s g l a b e l l a a a t o c c i p i t a l f u r r o w , P r e o c u l a r f a c i a l s u t u r e c o n v e r 

g e n t , c o n v e x . P o s t s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u o u s . 

Tho rax of h o l o l o t y p e c o n s i s t s of 16 s e g m e n t s , 

Pyg id ium s m a l l l l , more t h a n t w i c e a s wide a s l o n g . A x i s p r o m i n e n t , 

n e a r l y r e a c h e s p o s t s t e r i c r m a r g i n . P l e u r a l f i e l d c r o s s e d by one o r two 

p a i r s of weak f u r r c r o w s . 

S u r f a c e of c r a r a n i d i u m c o v e r e d w i t h s c a t t e r e d l a r g e and s m a l l g r a n 

u l e s , 

D i s c u s s i o n . — R - R a s e t t i ( 1 9 6 3 ( P . 5 9 ^ ) p l a c e d S p e n c i a plena, i n t o 

synonomy w i t h S , t y t y p i c a l i s , I examined t h e t y p e c o l l e c t i o n s o f b o t h 

s p e c i e s and f o u n d ri no s i g n i f i c a n t d i f f e r e n c e s . T h e r e f o r e , I a g r e e w i t h 

R a s e t t i , R a s e t t i (. ( 1 9 6 3 , p . 5 9 1 ) h a s a d e q u a t e l y d i s c u s s e d t h e r e l a t i o n 

s h i p s be tween S p e n c n c i a and S p e n c i e l l a . 

O c c u r r e n c e , — R - R e s s e r ' s t y p e c o l l e c t i o n s from l o c a l i t y 55°« 

Genus UTIA W a l c o t t , 1924 

g t i a WALCOTT, 1 9 2 4 , 4 , p , 6 0 ; WALCOTT, . 1 9 2 5 . p , 1 1 8 ; K0V/ELL, 1959 , p . 2 4 ? ; 

RUG0R0VA, 196C60 S p , 8 6 . 

transverse ; 84 sho:nort , oblique fOrYra.:rds. Axial furrow strongly 

impressed, p1.'eglabo.beJ.lar furroH well developed. OccipitaJ. furTow deep , 

composite. Occipi-oital ring about 0.25 gl abe llar length, bears strong 

median rlo::ie. Fron-bntal area about 0.40 glabellar length. Border thick

ened, wieler than p.r. preglabellar field medially, narrOHS laterally. Bord.er 

furrO"r well develo}oped, meets preglabellar furrow medially causing a 

depression in frordmt O'f the glabella. Fixigenae 0.50 to 0.60 glabella}: 

"flidth at eye line, l , moderately convex, downsloping. Palpebral lobes 

small, situated oPFPposite middle third of gla.bella . Eye ridges fa.int, 

meet axial fu:rrow (j opposite 84. Posterior area of fixigenae about same 

width as gL.:1.beIJ.a a at occipital fU.cTO'tl. I-'reocular fac;ial sutu:r8 convex'

gent, convex. Pos'bstocular facial suture d.ivergent, sinuous. 

Thorax of hololotype consists of 16 segments. 

Pygldium smallll, more than trJice as wide as long. Axis prominent, 

nearly reaches postmtericr margtn. Pleural field crossed by one or tHO 

pairs of VIeak fl.l.TrcroVIs. 

Surface of craranidium covered Hith scattered large and small gran-

ules. 

Discnssion.--I1- Rasetti (1963, p. 591) placed Spencia J?fen~ i.nto 

synonomy Hi th e.. i;L1,y':picali~:... I examined the type collections of both 

SpeCies arid found r. no significant differences. Therefore, I agree '(lith 

Rasetti, Rasetti (. (1 963, p. 591) has adequately discussed the :relation

ships between Spencncia and. Spenciella. 

Occurrence.--R-Resser 's type collections from locality 5Se. 

Genus UTlA ~lalcott, 1924 

hlti.~. HAl,cOTT, 1921')',1.)" p . 60; HAIJ.::OTT/, 1925, p. 118 ; HOi{B~LL , 1959~ p. 247; 

SUGOROVA , 196060, p. 86. 
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Type s p e c i e s . — U t i a c u r i o WALCOTT, 1924 , p . 6 0 , ? 1 . 1 3 , f i g . 3 . 

D i s c u s s i o n . — - T h i s d i s t i n c t i v e genus was a d e q u a t e l y d e s c r i b e d and. 

d i a g n o s e d by w a l c o t t ( 1 9 2 5 ) . I t may be e a s i l y i d e n t i f i e d , by t h e 

s u b q u a d r a t e g l a b e l l a w i t h v e r y s t r o n g a x i a l f u r r o w , and. t h e b o r d e r 

s h a p e and a t t i t u d e , wh ich i s b e s t d e s c r i b e d by W a l c o t t J "The f r o n t a l 

b o r d e r i s q u i t e d i s t i n c t , I t i s wide i n r e a l i t y b u t a p p e a r s n a r r o w e r 

t h a n i t i s , due t o t h e f a c t t h a t i t f i r s t r i s e s s h a r p l y from t h e f r o n t a l 

p o r t i o n of t h e d o r s a l furrow- i n t o a r i d g e , t h e n d r o p s o f f v e r y s t e e p l y • 

Viewed from t h e f r o n t t h e r e i s o n l y a v e r t i c a l band,* ' U t i a i s m o n o t y p i o ; 

t h e t y p e s p e c i e s U t i a c u r i o i s s m a l l , and h a s n i n e t h o r a c i c s e g m e n t s , 

UTIA CURIO W a l c o t t 

P I . 2 5 , f i g s ! 3 , 6 , 9 , 12 

U t i a c u r i o WALCOTT, 1924 , p . 60j WALCOTT, 1925 , p . 119-121? RESSER 

( p a r t ) , 1938a , p . 9? RESSER, 1939a , p . 2 1 . 

D i a g n o s i s . — T h e s p e c i e s d e s c r i p t i o n g i v e n by W a l c o t t (1925? P . 

1 1 9 - 1 2 1 ) i s g e n e r a l l y a d e q u a t e . I t need be m o d i f i e d o n l y t o i n c l u d e 

s p e c i m e n s With g r a n u l e s on t h e t e s t . 

D i s c u s s i o n . - - -Smal l , w e l l - p r e s e r v e d s p e c i m e n s of U t i a c u r i o are-

c o v e r e d w i t h s m a l l g r a n u l e s t h a t a r e most d e n s e on t h e l a t e r a l a r e s , s 

of t h e f i x i g e n a e , o c c i p i t a l r i n g , and f r o n t a l a r e a , L a r g e r s p e c i m e n s 

have s c a t t e r e d g r a n u l e s , and t h e l a r g e s t s p e c i m e n i n my c o l l e c t i o n s 

h a s d i s t i n c t g r a n u l e s on t h e o c c i p i t a l r i n g o n l y . 

O c c u r r e n c e , — R a r e i n c o l l e c t i o n s UU-434 and UU-442, 

Genus VOLOCEPHALINA P a l m e r , i n p r e s s 

Type s p e c i e s , — V o l o c e p h a l i n a c o n n e x a PAUPER, i n p r e s s . 

The d e s c r i p t i o n and d i s c u s s i o n by PaLmer ( i n p r e s s ) a r e a d e q u a t e 

1.90 

1'.1~ sP8cie§;..---ytia £: ' ·ri~. FALCOT'I', 192L~f p. 60, Pl. j-J, fig . 3. 

Discussion.--This distinctive genus was adequately described a~d 

diagnosed by Halcott (1925). It may be eas ily ide ntified by the 

subquadrat8 glabella 1dth very str ong axial f urro1;i , and. the border 

shape and attitude; Hhich is best described by It!a.lcott: "The frontal 

border is quite distinct. It is wid.e in r eality but appears narrm"e:r 

than it is, due to the fact that it first rises sharply from the front,al 

portion of the dorsal f u:rroi-l i nto a ridge, t hen drops of f very steeply" 

Viewed from the front t here is or.ly a vertical band," Ut ia is Plonotypic j 

the type species Utia 9urio is s mall, and has nine thoracic segments . 

UTIA CUHIO Halcott 

Pl . 25, figs: 3, 6, 9, 12 

Utia 9urio i;JALCOTT , 1924; p. 60; i"JALC OT'l' , 1925 I p. 119-121 j HESSER 

(part), 1938a, p. 9; RESSER, 1939a, p . 21, 

Diagnosis. --The species descr iption given by i~alcott 0.925, p. 

119-121) is generally adequate. It need be modified. only to include 

specimens rrith granules on the test. 

Discussion,--8mall, well-preserved specimens of Utia:. ~io are 

covered with small granules that are most dense on the l a teral ares.s 

of the fixigenae, occipital ring , and frontal ar0.:a. larger specimens 

have scattered granules. and the largest spec i men in my collections 

has distinct granules on the occipital ring only. 

Occurrence. --Rare in collections UU·.}+3J~· and uu-44.z. 

Genus VOLOGEPHAIJINA Palmer, in press 

.~ spec:i.es.-~-Vo..1ocephalina conne~a PAL;·.:ER, in press, 

The desc.ription and discussion by Pa.lmer (in rress) are adequate 
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and a r e r e p e a t e d h e r e ; 

D e s c r i p t i o n , - - S m a l l p t y c h o p a r i o i d t r i l o b i t e s , l a r g e s t 
c r a n i d i a a b o u t 4- mm i n s a g i t t a l l e n g t h , C r a n i d i u m s u b t r a p e -
s o i d a l i n o u t l i n e , g e n t l y t o m o d e r a t e l y convex t r a n s v e r s e l y 
and l o n g i t u d i n a l l y , a l l p a r t s v. r e l l d e f i n e d , a n t e r i o r m a r g i n 
n e a r l y s t r a i g h t , G l a b e l l a p r o m i n e n t , w e l l d e f i n e d a t s i d e s 
by b r o a d a x i a l f u r r o w s ; d e f i n e d a t f r o n t by a b r u p t c h a n g e 
i n s l o p e - of e x o s k e l e t o n j t a p e r e d s l i g h t l y f o r w a r d , b l u n t l y 
r o u n d e d a n t e r i o r l y * Three o r f o u r m o d e r a t e l y d e e p g l a b e l l a r 
f u r r o w s p r e s e n t ; a n t e r i o r p a i r o r p a i r s s h o r t , n o t c o n 
n e c t e d t o a x i a l f u r r o w s . O c c i p i t a l f u r r o w v e r y s h a l l o w 
a c r o s s a x i s , d e e p d i s t a l l y . O c c i p i t a l r i n g m o d e r a t e l y 
"broad, t e a r s p r o m i n e n t median n o d e . F r o n t a l a r e a s u b -
e q u a l l y d i v i d e d i n t o d e p r e s s e d , c o n c a v e brim and s t r o n g l y 
u p t u r n e d , convex b o r d e r ; s a g i t t a l l e n g t h be tween o n e -
t h i r d and t w o - t h i r d s s a g i t t a l l e n g t h of g l a b e l l a , e x c l u s i v e 
o f o c c i p i t a l r i n g . F i x e d c h e e k s b r o a d , f l a t , s l i g h t . l y t o 
m o d e r a t e l y u p s l o p i n g ; w i d t h , i n c l u d i n g p a l p e b r a l l o b e s , 
be tween t w o - t h i r d s and e q u a l t o b a s a l g l a b e l l a r w i d t h , 
P a l p e b r a l l o b e s s m a l l , u p s l o p i n g from s u r f a c e o f c h e e k , 
s i t u a t e d o p p o s i t e a n t e r i o r t h i r d of g l a b e l l a , c o n n e c t e d t o 
g l a b e l l a by m o d e r a t e l y t o s t r o n g l y d e v e l o p e d a n t e r i o r l y 
c u r v e d o c u l a r r i d g e , E x o s k e l e t o n i n f r o n t of o c u l a r 
r i d g e s h a r p l y d e p r e s s e d . P o s t e r i o r l i m b l a r g e , b r o a d ; 
t r a n s v e r s e l e n g t h e q u a l t o o r g r e a t e r t h a n b a s a l g l a b e l l a r 
w i d t h . P o s t e r i o r b o r d e r f u r r o w d e e p , w e l l d e f i n e d . 
C o u r s e o f a n t e r i o r s e c t i o n of f a c i a l s u t u r e s l i g h t l y 
c o n v e r g e n t f o r w a r d from p a l p e b r a l l o b e s and t h e n c u r v e d 
i n w a r d more s h a r p l y a t c r a n i d i a l c o r n e r s t o i n t e r s e c t 
c e p h a l i c mar-gin a b o u t midway t o a x i a l l i n e , P o s t e r i o r 
s e c t i o n c o n v e x . 

F r e e c h e e k , e l o n g a t e , s u t t r i a n g u l a r , w i t h p o o r l y 
d e f i n e d b o r d e r and s h o r t , f l a t , b r o a d - b a s e d g e n a l s p i n e . 

Hypos t o m e , r o s t r a l p l a t e and pyg id ium unknown.. 
E x t e r n a l s u r f a c e of c r a n i d i u m b e a r s s c a t t e r e d c o a r s e 
t u b e r c u l . e s , 

D i s c u s s i o n , — - T h i s d i s t i n c t i v e s m a l l g e n u s i s u n l i k e 
a n y o t h e r d e s c r i b e d e a r l y Midd le Cambr ian g e n u s . I t i s 
most s i m i l a r t o t h e Lower Cambr ian genus P e r l o m m e l l a 
from w h i c h i t i s most e a s i l y d i s t i n g u i s h e d by h a v i n g 
l a r g e , b r o a d p o s t e r i o r l i m b s and s m a l l , u p s l o p i n g 
p a l p e b r a l l o b e s , V o l o c e p h a U n a may r e p r e s e n t an 
e a r l y form i n t h e l i n e a g e of s m a l l p t y c h o p a r i o i d s l e a d i n g 
t ° B o l a s p i d e l l a and t h e Menomoniidae i n t h e l a t e Midd le 
and e a r l y Upper Cambr ian , 

VOLOCEPHALINA STOKES I n . s p . 

P I . 2 5 , f i g s . 1 3 , 1 ^ , 1 6 , I ? , 21 

D i a g n o s i s . — C r a n i d i u m s m a l l , s u b t r a p e z o i d a l i n o u t l i n e , g e n t l y t o 

and are repeated here: 

Descripti.?.!l. --Small ptychoparioid trilobites, largest. 
cranidia about 4 mm in sagittal length. Cranidi~~ s ubt rape
zoidal in outline , gently to moderately convex transversely 
and longitudinally, all parts Hell defined , a.nterior margi n 
nearly straight . Glabella prominent, well defined at sides 
by broad axial furrovlS; defined at f ront by abrupt change 
in slope. of exoskeleton j tapered sligi1tly forHard, bJ.untly 
rounded ant.eriorly . Three or four moderate l y deep glabellar 
furrows present; anterior pair or pairs short, not con
nected to axial furrmm. Occipital furro"H vel7 shallol-l 
across axis, deep distally . Occipital ring moderately 
broad, bears prominent median node. Frontal area s ub·· 
equally divided into depressed, concave brim and strongl y 
upturned, convex border; sagittal l ength betvreen one-
third and two-thirds sagittal length of gl abella exclus ive 
of occipital ring . Fixed cheeks broad, flat~ slightly to 
moderately ups loping ; "Tidth, i ncluding pa l pebral lobes, 
between hTo-thirds and equal to basal glabellar vd.dth . 
Palpebra1 10bes s mall, ups loping from s urface of cheek r 
situated opposite anterior t hird of glabella , conne.:!tcd to 
glabella by moderately to strongly developed anteriorly 
curved ocular ridge . Exoskeleton in front of ocular 
ridge sharply depressed. Posterior limb large, 1.'708.(1 ; 
transverse l ength equal t o or great.er than basal glabel1ar 
width. Poster ior border furrow deep p Hell defined. . 
Course of anteri.or section of facial sutuce s light ly 
convergent forward from palpebral lobes and then cu:rveo_ 
inward lUore sharply at cranidial corners to int.ersect 
cephalic margin a bout mid .. /aY to axial line, Posterior 
section convex. 

Free cheek, elongate, subtriangular, Hit.h poorly 
defined border and short, flat, broad-based genal s pine. 

Hypostome, rostral plate and pygidium unknown. 
External surface of cranidium bears scattered coarse 
tubercules. 

Di~cussion. --This distinctive small genus is lmlike 
any other described early I1iddle Cambrian genus. It is 
most similar to the loHer Cambrian genus Periom. .. 'ne lla 
from which it is most easily distinguished by having 
large, broad posterior limbs and small, upsloping 
palpebral lobes. Volocephal_~a may represent an 
early form in the lineage of small ptychoparioid.s l eacUng 
to Bolaspidella and the 11enomoniidae ~n t he late tUddle 
and early Upper Cambrian. 

VOWCEPHALINA STOKFSr n. sp. 

Pl. 25, figs. 1), 14, 16, 17, .21 

Q,iD:EE.osis. --Cranidiujll s mall, su btrapezoidal in outline, gently to 

http://tubercul.es
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m o d e r a t e l y c o n v e x h o r i z o n t a l l y and t r a n s v e r s e l y , a n t e r i o r m a r g i n 

s l i g h t l y r o u n d e d , g l a b e l l a , p r o m i n e n t , w e l l d e f i n e d a t s i d e s by a x i a l 

f u r r o w 1 d e f i n e d i n f r o n t by a b r u p t c h a n g e i n s l o p e o f e x o s k e l e t o n . 

G l a b e l l a t a p e r e d , , t r u n c a t e d a n t e r i o r l y . T h r e e o r f o u r p a i r s o f 

g l a . b e l i a r f u r r o w s v i s i b l e : S i b i f u r c a t e , o b l i q u e b a c k w a r d s ; S2 o b l i q u e 

b a c k w a r d s ; S3 t r a n s v e r s e ; S4 o b l i q u e f o r w a r d s . O c c i p i t a l f u r r o w com-

pos3 . t e , n a r r o w , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g a b o u t Q,kG g l a b e l l a r 

l e n g t h , t r i a n g u l a r j u p s l o p i n g , b e a r s a d i s t i n c t median n o d e , F r o n t a l 

a r e a s u b e q u a l l y d i v i d e d i n t o a d e p r e s s e d , c o n c a v e p r e g l a b e l l a r f i e l d 

and s t r o n g l y u p t u r n e d convex b o r d e r . S a g i t t a l l e n g t h of f r o n t a l a r e a 

a b o u t 0 , 5 0 g l a b e l l a r l e n g t h . F i x i g e n a e a b o u t 0 e 6 0 ' b a s a l g l a b e l l a r 

w i d t h , n e a r l y f l a t , s l i g h t l y u p s l o p i n g . P a l p e b r a l l o b e s s m a l l , 

u p t u r n e d a b o u t 0 , 3 0 g l a b e l l a r l e n g t h , s i t u a t e d i n f r o n t o f g l a b e l l a r 

m i d p o i n t , c o n n e c t e d t o g l a b e l l a by r e l a t i v e l y s t r o n g a n t e r i o r c u r v e d 

eye r i d g e s . P o s t e r i o r a r e a of f i x i g e n a e a b o u t same w i d t h a s g l a b e l l a 

a t o c c i p i t a l f u r r o w . P r e c c u l a r f a c i a l s u t u r e c o n v e r g e n t , s t r a i g h t . 

P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , c o n v e x . S u r f a c e d e n s e l y c o v e r e d 

w i t h l a r g e and s m a l l g r a n u l e s . 

D i s c u s s i o n . — T h i s s p e c i e s i s r e p r e s e n t e d by many c r a n i d i a , b u t 

n e a r l y a l l a r e e x f o l i a t e d o r r e p l a c e d by l i m o n i t e making s p e c i f i c 

i d e n t i f i c a t i o n d i f f i c u l t . A few i n d i v i d u a l s a r e f a i r l y w e l l p r e s e r v e d , 

howeve r , and do show s u r f a c e o r n a m e n t a t i o n , V, s t o k e s i r e s e m b l e s V, 

c o n n e x a Pa lmer i n most r e s p e c t s b u t d i f f e r s d i s t i n c t l y i n s u r f a c e 

o r n a m e n t a t i o n . The e x o s k e l e t o n of V. c o n n e x a h a s s c a t t e r e d t u b e r c l e s 

and f i n e g r a n u l e s , V, s t o k e s i i s d e n s e l y c o v e r e d w i t h l a r g e a n d s m a l l 

g r a n u l e s , 
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moderatel y convex hm~izontally and trans versely, anterior )(1.:lrg in 

slight l y r ounded , glabella. prominent, Hell definecl at sides by axial 

furrmq defined in front by abrupt c hange in slope of exoskeleton. 

Glab~lla tapered 1 truncated anteriorly. Three or four palrs of 

g18.bel1ar furrows vis ible: S1 bifurcate , oblique backHards i S2 oblique 

oo.cbra r ds; S3 t ransverse ; SLj,. oblique fon,ards. Occipital furrow com

posite, narrJH, deepens 18,terally, Occipital ring about 0.40 glabellar 

length, tr i,angula :r.' r ups loping , 'bears a d istinct median nocle. Frontal 

area subeq,ually divided i nto a depressed , concave preglabellar field. 

and strongl y upturned convex border . Sagittal l ength of fronta l area 

a bout 0.50 gla'bellar l ength . Fixigenae about O. 60 ba~al glabellar 

width, nearly flat, slightly ups lopi ng . Pa l pebral lobes small, 

upturned about 0 . 30 glabellar length , situated in front of glabe lla.r· 

midpcint , connec ted to glabell a by relative l y strong anterior curved. 

eye rid.ges . Posterior area of fixigenae a bout same width as gla bolla. 

at occipital f urro.1 . Preocular facial suture convergent , straight. 

Postocular facial suture divergent, convex. Surface densely covered 

Hi th large and small granules. 

Dj.~ion . --This species is represented by many cranidia , but 

nearly all are ex:foUated or replaced by limonite making specific 

ldent.ificatio!l difficult . A feH individuals are fair ly 1'4ell preserved , 

hOHever , and do shoH surfac e ornamentation. ! . s t okes i resembles !. 

~nexa l'Ja,lmer in most respects but differs dis tinctly in surface 

ornamenta·~ion . The exoskeleton of Y.... £2E~ has scattered tubercles 

and fine gra.nules. ':L. stok~_~ 1s dense ly covered Vlith large and small 

gJ;:'anules. 
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O c c u r r e n c e . --Common i n c o l l e c t i o n s UU-^-02, UU-403, UU-WJ-, UU-405, 

and UU-417. R a r e i n c o l l e c t i o n UU-401 and UU-407. 

H o l o t y p e . — C r a n i d i u m (loOO) i l l u s t r a t e d on p l a t e 2 5 , f i g u r e s 13 and 

1 7 . 

Unas s i g n e d P b j c h o p a r i o i d 6 

Genus and s p e c i e s u n d e t e r m i n e d 3 

P I . 2 6 , f i g s . 9-12 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e , m o d e r a t e l y convex? g l a b e l l a 

r a t h e r s t r o n g l y t a p e r e d , b l u n t l y r o u n d e d i n f r o n t , A x i a l f u r r o w w e l l 

d e v e l o p e d , p r e g l a b e l l a r f u r r o w f a i n t . Pou r p a i r s of g l a b e l l a r f u r r o w s ; 

S i b i f u r c a t e ; S2 o b l i q u e b a c k w a r d s • S3 p i t t i o l e j Sk f a i n t , o b l i q u e f o r 

w a r d s . O c c i p i t a l f u r r o w r a t h e r f a i n t , d e e p e s t a t s i d e s ; o c c i p i t a l r i n g 

t r i a n g u l a r , e x t e n d e d i n t o s t r o n g p o s t e r i o r l y d i r e c t e d s p i n e . F r o n t a l 

a r e a b r o a d , s l i g h t l y c o n c a v e . B o r d e r u p t u r n e d , m o d e r a t e l y w i d e , expands 

m e d i a l l y , d e f i n e d by f a i n t b o r d e r f u r r o w . S a g i t t a l l e n g t h of p r e g l a 

b e l l a r f i e l d l e s s t h a n 0,5>0 g l a b e l l a r l e n g t h . F i x i g e n a e n a r r o w , u p 

t u r n e d , l e s s t h a n 0 . 5 0 w i d t h of g l a b e l l a a t eye l i n e , P a l p e b r a l l o b e s 

w e l l d e v e l o p e d , u p t u r n e d , s l i g h t l y l o n g e r t h a n 0.5C g l a b e l l a r l e n g t h , 

n e a r l y o p p o s i t e m i d l i n e of g l a b e l l a , . Eye r i d g e s m o d e r a t e l y weak, r e a c h 

g l a b e l l a j u s t i n f r o n t of S'i g l a b e l l a r f u r r o w . A n t e r i o r f a c i a l s u t u r e 

s t r o n g l y d i v e r g e n t , r o u n d e d . P o s t e r i o r f a c i a l s u t u r e d i v e r g e n t , 

s i n u o u s . P o s t e r i o r l i m b s n a r r o w . S u r f a c e of g la .be11a and f i x i g e n a e 

c o v e r e d w i t h f i n e g r a n u l e s , f r o n t a l a r e a c o v e r e d w i t h f i n e p u n c t a e . 

D i s c u s s i o n , —-This s p e c i e s i s r e p r e s e n t e d by one w e l l p r e s e r v e d 

c r a n i d i u m . I t i s c h a r a c t e r i s e d by n a r r o w ( t r , ) u p s l o p i n g f i x i g e n a e , 

a b r o a d f r o n t a l a r e a , l a r g e p a l p e b r a l l o b e s , s t r o n g l y d i v e r g e n t p r e o c u -

l a r f a c i a l s u t u r e s and a m o d e r a t e l y s t r o n g o c c i p i t a l s p i n e , T h i s 

and uu-h:l7, Rare in collect-:i.an TJU·..lt·Ol CJ.nri T][..J.;.07. 

!1.~~YE. -·-Cranidilun (1600) illustr:ited on plate 25, figures 13 and 

17. 

lirl8.ssigneci Ptr:hoparioidr. 

Genus ~md spec;ies undete:CDd.ne'i 3 

Pl. 26 J figs. 9-12 

m.ag,!1.o!3.iE_' --CranidiuI!l subquadrate, moderately convex; glabBlla 

rather strongly tapered I b:LlL'1tly rounded in front. I,xial fl~rroH liell 

developed, preglabellar furroi-l faint, F'(1),r pairs of c;latella:r:' fmToH;:,: 

S1 bifurco.te; S2 oblique 1::e.ckwards; SJ rjthole i Sf} faint., o'blique f01>' 

wards. Occipita.1 f1.1rrm-; rather faint t deepest. .:;ct sicles: occjf:i.taJ. ring 

tr:i.anguJ.ar, extend.ed. into strong po:"tGT.iorly d.h.'8cted spine. F-.c onta.1 

area broad, slightly concave, Border l'ptu.rned, noderate12r ~ii::i6r exr.>anc.s 

medially, defined by faint border furrovr. Sagit tal lengtb. of preela-

bellar field less tban 0.50 glab~l:L.1.r length. F'ixigenae narrOH f up-

turned, loss than 0.50 \,idth of glabella. at eye Uno. Pa.:L}:'e'bral lobes 

well developed., upturned, slightly longer tba~ 0.50 glabellay length, 

nearly opposite midline of glat>elb,. E:/6 ridges moderately weai:, re6.ch 

glabella just. in front of SL} glah:;)llal' flli"'T01/i. Anterior facial suture 

strongly divergent, rounded.. Posterior facial mrture divergent, 

sinuous. Posterior limbs na:n-ox. Surface of gl3,be119. and fixigenae 

covered 1ri th fine granules, frontal area covered with fine ptmctae. 

Discus~ion. --This species is represent-ed by one T·rell preserved 

cranidium. It is characterized by nan'ow (t,r.) upslcping fixigenZ:.8, 

a broad frontal RTsa, large pa.lpeb::al lobes, strongly divergGnt. preocu-

lar faoio.1 suttll'es and a rr;odo:r'ately strong occi.pital spinel. This 
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d i s t i n c t i v e p t y c h o p a r i o i d i s u n l i k e any d e s c r i b e d form known t o me, 

More m a t e r i a l i s needed f o r s t u d y b e f o r e t h i s s p e c i e s i s named. 

O c c u r r e n c e . — O n e c r a n i d i u m i n c o l l e c t i o n UU-465. 

Genus and s p e c i e s u n d e t e r m i n e d 4 

P I . 2 6 , f i g s . 5 - 7 

D i a g n o s i s . — C r a n i d i u m r e l a t i v e l y s m a l l , s l i g h t l y c o n v e x , s u b q u a 

d r a t e . G l a b e l l a c o n i c a l , n e a r l y s t r a i g h t f r o n t ; g r e a t e s t c o n v e x i t y 

p o s t e r i o r l y . T h r e e p a i r s of f a i n t g l a b e l l a r f u r r o w s v i s i b l e : S I 

o b l i q u e b a c k w a r d s ; S2 o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e . A x i a l f u r r ow 

m o d e r a t e l y d e e p ; s h a l l o w f o s s u l a e p r e s e n t . P r e g l a b e l l a r f u r r o w s h a l l o -

O c c i p i t a l f u r r o w s h a l l o w c o m p o s i t e . O c c i p i t a l r i n g s l i g h t l y g r e a t e r 

t h a n 0 . 3 0 g l a b e l l a r l e n g t h , t r i a n g u l a r , b e a r s a s m a l l med ian n o d e . 

F r o n t a l a r e a n e a r l y f l a t ; p r e g l a b e l l a r f i e l d n a r r o w e r t h a n b o r d e r . 

B o r d e r f u r r o w d e e p . Bo rde r t h i c k e n e d , e x p a n d i n g s l i g h t l y on m i d l i n e 

c a u s i n g a median i n b e n d of b o r d e r f u r r o w . B o r d e r n a r r o w s l a t e r a l l y , 

F i x i g e n a e s l i g h t l y n a r r o w e r t h a n g l a b e l l a a t eye l i n e ; s l i g h t l y convex 

n e a r l y f l a t . P a l p e b r a l l o b e s s m a l l , s l i g h t l y u p t u r n e d ; a b o u t l e s s i h a ' 

0 . 3 5 g l a b e l l a r l e n g t h . P a l p e b r a l l o b e s s i t u a t e d i n f r o n t of m i d l i n e 

of g l a b e l l a , Eye r i d g e s v i s i b l e b u t f a i n t , I r e o c u l a r f a c i a l s u t u r e 

s l i g h t l y d i v e r g e n t , s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e p r o b a b l y 

d i v e r g e n t , c o n v e x . 

D i s c u s s i o n , — T h e c o m b i n a t i o n of c h a r a c t e r s shown by t h i s s p e c i e s 

( t h r e e f a i n t g l a b e l l a r f u r r o w s , d i v e r g e n t p r e o c u l a r f a c i a l s u t u r e s , 

p a l p e b r a l l o b e s s i t u a t e d a n t e r i o r t o m i d l i n e o f g l a b e l l a , and a b o r d e r 

w i t h s l i g h t median i n b e n d ) do n o t seem t o be c h a r a c t e r i s t i c of a n 

e s t a b l i s h e d g e n u s , None of t h e t h r e e p o o r l y p r e s e r v e d i n d i v i d u a l s 

i n my c o l l e c t i o n s a r e j udged t o be a d e q u a t e t o s e r v e a s t h e h o l o t y p e 

distinctive ptyci1o]?<1rioid Is u..'1like any described form known to me. 

;10re material 1s needed for study before this species is named. 

Occurrence . --One crarddium in collection uU":.j.65. 

Genus and speeies undetermined 4 

Pl. 26, figs . 5-7 
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Diagnosiu.-- Cranidium rel a tively small, slightly convex, subqua

drate. Glabella conical, nearly straight fr ont; greatest convexity 

posteriorly. Three pairs of faint glabellar f urro;,s visible : Sl 

oblique backwards; S2 oblique bachrards ; S3 t ransverse . Axial furrm'i 

moderately deep; shallow fos s ulae p-.cesent. Preglabellar furrm! shEl.llc>h' . 

Occipital furrow shallow composite . Occipital ring slightly greater 

than 0.30 g l abe llar length , triangular , bears a small median :node . 

Frontal area nearly flat; pregla be lIar field narrm-rer t han border . 

Border fur ro,,1 deep . BordeX' thickened, expanding slight l y on r.J.idline 

causing a median inbend of border furrow . Border narrows laterally . 

Fixigenae slightly narrOHer than glabella at eye line j slightly co;we:;: , 

nea:rly flat. Palpe1::n:'al lobes small, slightly upturned ; about less than 

0.35 glabellar length. Pa:Ipebral lobes situated in front of mic1.line 

of glabella. Eye ridges visible but faint. Preocular facial suture 

slightly divergent, straight. Postocular facial suturo probably 

divergent, convex . 

Discussion. --The combination of characters shmm by this species 

(th:ree faint gla bellar flLrroHs, divergent preocular facial saGl.lres, 

palpebral l obes situated anterior to midline of glabella, and a berder 

with slight media.n inbend) do not seem to be characteristic of 6.n 

established genus, None of the three poorly preser ved individuals 

in my collections are judged to be adequate to serve as the holotype 
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f o r a t y p e s p e c i e s of a new g e n u s . These i n d i v i d u a l s most c l o s e l y 

r e s e m b l e r e p r e s e n t a t i v e s of S y s p a c e p h a l u s t h u t d i f f e r by h a v i n g 

s l i g h t l y d i v e r g e n t r a t h e r t h a n c o n v e r g e n t p r e o c u l a r f a c i a l s u t u r e s . 

O c c u r r e n c e « - - H a r e i n c o l l e c t i o n UU-403. 

Genus and s p e c i e s u n d e t e r m i n e d 5 

P I . 2 6 , f i g s . 1 , 2 

Diagn jDsJ^ — C r a n i d i u m s u b q u a d r a t e ; g l a b e l l a p r o m i n e n t , s l i g h t l y 

t a p e r e d , b l u n t l y r o u n d e d a n t e r i o r l y . A x i a l f u r r o w m o d e r a t e l y w e l l 

d e v e l o p e d , p r e g l a b e l l a r f u r r o w w e l l d e v e l o p e d . Fou r p a i r s of weak 

g l a b e l l a r f u r r o w s e v i d e n t on l a r g e r s p e c i m e n s : S i o b l i q u e b a c k w a r d s ; 

32 o b l i q u e b a c k w a r d s ; S3 t r a n s v e r s e ; S^ p i t h o l e . O c c i p i t a l f u r r o w 

m o d e r a t e l y w e l l d e v e l o p e d , d e e p e n s l a t e r a l l y . O c c i p i t a l r i n g n a r r o w 

( s a g . ) , b e a r s a s m a l l med ian n o d e , f r o n t a l a r e a d o w n s l o p i n g ; p r e g l a 

b e l l a r a r e a s l i g h t l y c o n v e x , a l m o s t t w i c e a s wicle a s b o r d e r . B o r d e r 

d i s t i n c t , s l i g h t l y t a p e r e d d i s t a l l y . B o r d e r f u r r o w w e l l d e v e l o p e d , 

F i x i g e n a e s l i g h t l y n a r r o w e r t h a n g l a b e l l a a t eye l i n e ; s l i g h t l y c o n v e x . 

P a l p e b r a l l o b e s p r o m i n e n t , a b o u t 0 . 5 0 l e n g t h of g l a b e l l a , ; p o s i t i o n e d 

s l i g h t l y i n f r o n t of g l a b e l l a r m i d p o i n t . Eye r i d g e s w e l l d e v e l o p e d , 

s l i g h t l y c u r v e d , meet g l a b e l l a o p p o s i t e S 4 , P o s t e r i o r a r e a of f i x i g e n a e 

s l i g h t l y w i d e r t h a n g l a b e l l a a t o c c i p i t a l r i n g , P r e o c u l a r f a c i a , ! s u t u r e 

s l i g h t l y c o n v e r g e n t , c o n v e x . P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , s i n u 

o u s . S u r f a c e c o v e r e d w i t h f i n e g r a n u l e s . 

D i s c u s s i o n . — T h i s t a x o n i s r e p r e s e n t e d by s e v e r a l a s s o c i a t e d 

c r a n i d i a . They a r e c h a r a c t e r i z e d by a p r o m i n e n t , s l i g h t l y t a p e r e d , 

t r u n c a t e d g l a b e l l a , a d i s t i n c t , s l i g h t l y c u r v e d a n t e r i o r b o r d e r and 

c o n v e r g e n t p r e o c u l a r f a c i a l s u t u r e s . I t i s a v a r i a t i o n on t h e g e n e r a l 

i z e d p t y c h o p a r i o i d theme t h a t d o e s n o t seem t o r e p r e s e n t any d e s c i r b e d 
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for a type species of a ne;i genus . These individuals most c losely 

resemble repres entatives of ~cephalus~ but d5.ffer by bavlng 

slightly divergent r.?ther than convergent preocular facial sutures. 

Occurrenc e .--Rare in collection UU-40J. 

Genus and species undetermined 5 

Pl. 26, figs. 1, 2 

Diagnos i s . --Cran5.dium subquadrate; glabella prominent , sl:i.ghtly ._---
tapered, bluntly rounded anteriorly. Axial furrow moderately well 

developed, :preglabe1lar furrow well developed. Four pairs of weak 

glabe1J.ar f'u.rroHs evident on larger specimens: 81 oblique liB.clnrards; 

82 oblique ba.ckwa.rds ; 8J transverse; 84 pitho1e. OCCipital flli'"':I'Ovl 

moderately well developed, deepens laterally. OCCipital ring r.ar ::::o'rT 

(sag. ), bears a smaJ.l median node. Frontal area d01mslopj.l.'lg ; pregl.a-

be1lar area slightly convex s almost twice as wide as border. Bor der 

distinct, slightly tapered distally. Border furroN well devcloyed. 

Fixigenae slightly narrower than glabella at eye line; slightly c~mvex. 

I"a1:.pebra1 lobes p.cominent, about 0.50 length of glabella; positloned 

slightly in front of gJ.abellar midpoint, Eye ridges well developed, 

slightly curved., meet gL.1.bella opposite 84, Posterior area of fix:lgenae 

slightly 1'Tider than glabella at occipital ring . Preocu1ar faci2.1 suture 

slightly convergent, convex . Postocular facial suture divergent, sinu-

ous. Surface covered lfi th fine granules. 

Piscussion.--This taxon is represented by several associated 

cranidia. They a.re characterized by a prominent, slightly tapered, 

trunca.ted g labella, a distinct , slightly curved anterior border and 

convergen~; }!£eoculc:.r facial sutures. It is a variation on the general-

ized ptychoJ:Brioid. theme tha.t does not seem to represent any desc:\.rbed 
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genius, 

Occur rence , - -Common i n c o l l e c t i o n UU-459. 

Genus and s p e c i e s u n d e t e r m i n e d 6 

P I . 2 6 , f i g s . 3 , lK 8 

D i a g n o s i s . — C r a n i d i u m b r o a d l y r o u n d e d a n t e r i o r l y , m o d e r a t e l y 

c o n v e x , G l a b e l l a s h o r t , h i g h l y c o n v e x , p r o m i n e n t , s t r o n g l y t a p e r e d , 

"becomes l o w e r a n t e r i o r l y , Three p a i r s of g l a b e l l a r f u r r o w s v i s i b l e \ 

SI o b l i q u e b a c k w a r d s ; S2 t r a n s v e r s e ; S3 o b l i q u e f o r w a r d s . O c c i p i t a l 

f u r r o w b r o a d , m o d e r a t e l y d e e p . O c c i p i t a l r i n g p r o m i n e n t , t r i a n g u l a r , 

a b o u t 0 , 5 0 g l a b e l l a r l e n g t h , b e a r s s m a l l p o s t e r i o r l y s i t u a t e d n o d e . 

A x i a l f u r r o w w i d e , s h a l l o w ; p r e g l a b e l l a r f u r r o w l e s s d i s t i n c t , F r o n t a l 

a r e a s l i g h t l y d o w n s l o p i n g , P r e g l a b e l l a r area, a b o u t same Width a s 

b o r d e r . B o r d e r t h i c k e n e d , n e a r l y f l a t , becomes n a r r o w e r l a t e r a l l y . , 

B o r d e r f u r r o w s h a l l o w , l e s s d i s t i n c t m e d i a l l y , F i x i g e n a e n a r r o w e r t h a n 

g l a b e l l a a t eye l i n e , s l i g h t l y c o n v e x , n e a r l y f l a t . P a l p e b r a l l o b e s 

s m a l l , s i t u a t e d i n f r o n t o f g l a b e l l a r m i d l i n e . Eye r i d g e s p r o m i n e n t , 

s l i g h t l y a r c u a t e , a p p r o a c h g l a b e l l a a t n e a r l y r i g h t a n g l e s , P r e o c u l a r 

f a c i a l s u t u r e c o n v e r g e n t , c o n v e x . 

S u r f a c e o r n a m e n t a t i o n unknown. 

D i s c u s s i o n . — T h i s s p e c i e s i s r e p r e s e n t e d by two p o o r l y p r e s e r v e d , 

e x f o l i a t e d c r a n i d i a . They c a n n o t be a s s i g n e d t o a known genus w i t h 

c e r t a i n t y and a r e n o t a d e q u a t e t o s e r v e a s a h o l c t y p e f o r a t y p e 

s p e c i e s f o r a new g e n u s . The most d i s t i n c t i v e c h a r a c t e r i s t i c of t h e s e 

c r a n i d i a i s t h e l a r g e o c c i p i t a l r i n g and a s h o r t , s t r o n g l y t a p e r e d 

g l a b e l l a , 

O c c u r r e n c e , — T w o c r a n i d i a i n c o l l e c t i o n UU-400. 

genu.s. 

Occurrence, --·Commen in collection UU-459. 

Genus and species undetermined 6 

Pl. 26 , figs . 3, 4 , 8 

Diagnosis .-- Cranidium broadly rounded anteriorly, moderately 

convex, Gla-bella short , highly convex , promi nent, strongly taI)ered, 

becomes lOHer anter.iorly" 'Three pai rs of glabellar furroHs visible~ 

81 oblique backwards ; 82 transverse; 83 obUque forwards . OccipHal 

furrow broad, moderate l y deep. Occipita,l ring prominent , t ria.ngular, 

about 0.50 glabellar length , beaTS small posteriorly situated, node . 

Axial furroH Nide, shallol-T i pregla be lIar fur:COH less distinct. ii'ronta,l 

area slightly downsloping . Preglabel lar area about same Hidth as 

border. Border t hick.ened , near ly flat J bee omes narrOl'ier lateral].}", 

Border furr ow snalloH , less disti -l C t medially . Fixige lao narro'Y;er tha.n 

glabella at e ye line, slightly convex , near1y £Jat . Pa.lpebral lobes 

small, situated in front of glabellar midlin8 . Eye ridges prom.inent , 

slightly arcuate, approach glabella at nearly :I'ight angles . PreoclJ.lar 

facial suture convergent, convex , 

Surface ornamentation unImorm. 

Discussion . --'Th1.s species 1s representee. by hiO poorly pres8rved , 

exfoliated cranidia. 'They cannot be assigned to a knm-rI1. genus with 

certainty and are not adequate to serve as a holotype fm.' a type 

species f or a new genus . The most distinctive cha:cacteristic of these 

cranidia is the l arge occipital ring and a short, strongly tapere(l 

glabella, 

Occurrence. --Th"O cranidia in collection UU.J.}OO . 



Genus and s p e c i e s u n d e t . 7 

P i , 2 6 , f i g s , 1 3 - 1 6 

D i a g n o s i s . — C r a n i d i u m s u b q u a d r a t e ; s l i g h t l y c o n v e x . G l a b e l l a 

p r o m i n e n t , s l i g h t l y t a p e r e d , r o u n d e d a n t e r i o r l y . Four p a i r s of f a i n t 

g l a b e l l a r f u r r o w s v i s i b l e : SI o b l i q u e b a c k w a r d s ; S2 t r a n s v e r s e ; S3 

o b l i q u e f o r w a r d s ; i n d i s t i n c t , o b l i q u e f o r w a r d s , A x i a l and p r e g l a 

b e l l a r f u r r o w s p r o m i n e n t . O c c i p i t a l f u r r o w na r row ( s a g . ) d e e p e n s 

s l i g h t l y l a t e r a l l y . O c c i p i t a l r i n g 0 . 2 5 g l a b e l l a r l e n g t h , b e a r s a 

f a i n t median n o d e . F r o n t a l a r e a d o w n s l o p i n g ; p r e g l a b e l l a r f i e l d 

s t e e p l y d o w n s l o p i n g n a r r o w e r t h a n b o r d e r . B o r d e r n a r r o w s s l i g h t l y 

l a t e r a l l y , b o r d e r f u r r o w d i s t i n c t . F i x i g e n a e l e s s t h a n 0 , 5 0 w i d t h of 

g l a b e l l a a t eye l i n e , c o n v e x , d o w n s l o p i n g . P a l p e b r a l l o b e s p r o m i n e n t , 

s l i g h t l y l e s s t h a n 0 , 5 0 g l a b e l l a r l e n g t h , Eye r i d g e s f a i n t , P o s t e r i o 

l i m b s n a r r o w e r ( t r , ) t h a n g l a b e l l a , a t o c c i p i t a l r i n g , P r e o c u l a r - f a c i a 

s u t u r e d i v e r g e n t , s t r a i g h t , P o s t o c u l a r f a c i a l s u t u r e d i v e r g e n t , conve 

C r a n i d i u m c o v e r e d w i t h g r a n u l e s and p u n c t a e b o t h o f wh ich a r e 

more p r o n o u n c e d on h i g h e r p a r t s , 

D i s c u s s i o n , — I have been u n a b l e t o f i n d a n y d e s c r i b e d Midd le 

Cambrian p t y c h o p a r i o i d t h a t c l o s e l y r e s e m b l e s t h i s s p e c i e s . The 

s y s t e m a t i c p l a c e m e n t and naming o f t h i s s p e c i e s mus t a w a i t more m a t e r i 

a l . 

O c c u r r e n c e . — R a r e i n c o l l e c t i o n UU-460, 

Phylum Unknown 

F e c a l B a l l s 

P i , 2 , f i g , k 

S e v e r a l compac ted c i r c u l a r " b a l l s " a b o u t 2 5 - 3 5 mm i n d i a m e t e r 

have been found a t C a t a r a c t and Antimony Canyons i n t h e w e l l s v i l l e 

Genu;; and species llno.et. 7 

13-::'6 

F.comir~rmt 1 slightly tapered., rounded antel'io~~ly. l<"our pairs of faL:.t 

glH.heIJ.ar furro~'J'S visible: 81 oblique ·betel-me.rds; 82 t.ransverse; S:3 

obliqu8 fonrardsj 84 indistinci:., oblique for',·;ards. Axial and pr"~c;~I..a.-

bellar furro:·/S prominent. Occipital fUlToH narro;, (~~8.;.) d.(;;~;P'-2Y1S 

slightly laterally. Cccipi tal ring 0.25 glabel1ar lengt.h g D<3s.rs a 

faint r;eclian node. Frontal area clownsloIJing; pres}o.h)lJ,'li:" field 

steeply Qovmsloping narrovrer than "bord.er. Y;order narrOin.; slightJ;;; 

la teraJ.ly f border furrow distinct. Fix:Lgfmae less than 0,50 j'lidth 0';: 

glabella at eye line, convex, QOHnsloping. Palpel;ral 10bcs p':':'cDi:L:-:ent, 

sligbtly less than 0.50 glac-ellar length. Eye :cidgCfo faint.., 

limbs narrOHer (tr.) than glabell£t at occipital :ring, I1..'2(lCrilccT f;Jt~i<1l 

suture divergent, s·~raight. Postocular facial [,uhu'e diver?e~ltJ convex, 

more pronounc:ed. on h:LghS!T parts. 

Discussio'}.. --I have been unable to fiEd any desc:r-l-oeu. i-li:i . .:lle 

Cambrj.an pt.ycboparioid that closely resembles thi8 spsG:i.es. The 

systematic placement and naming of this specJ.8s must aHai t l:101:e R.:lteri-

aI, 

OCC~ITrence.--Rare in collection uu-460. 

Phylum UnknOHfl 

Fecal Balls 

Pl. 2, fig. Ii-

Several cOr.lpacted. circular "l.Jalls" about 25-35 Elm :in d:13 . .::lcter 

have -tcen f01.mcl at Ca.taract and Anti17~onJ Ce-:!1y(;ns in "the jIc11svillG 
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Mounta ins„ They a r e f i l l e d w i t h t r i l o b i t e e x o s k e l e t a l f r a g m e n t s and 

d i s a r t i c u l a t e d Gpgia t h e c a l p l a t e s , and may r e p r e s e n t f e c a l o r r e g u r 

g i t a t e d m a t e r i a l , p e r h a p s from some l a r g e w o r m l i k e a n i m a l , a r t h r o p o d 

o r cho rd -a t e? t h a t f e d on t r i l o b i t e s and e c h i n o d e r m s . These " b a l l s ' * 

a l s o have been r e p o r t e d by S p r i n k l e ( 1 9 7 3 , P# 100) f rom Mount K i t c h n e r , 

A l b e r t a , Canada , and from n e a r C a l l s F o r t i n t h e W e l l s v i l l e M o u n t a i n s , 

r'iountains. They are filled \dt h trilobite exoskeletal fragments and 

disarticulated GO£ia. th€:ca.l plates , and may rel-'resent feeal or regur

gHated material, perhaps from zome large HormHke animal, arthropod 

or chorclate? that fed on trilobites and echin('iClerms. 'I'hese "balls" 

also have been reported by Sprinkle (1973, p. 100) from Hount KUehner, 

Alberta , Canada, and from near Calls Fort in t hG Hellsville M.ountains . 

, 
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EXPLANATION OF PLATE 1 

Gogia k i t c h n e r e n s i s S p r i n k l e . L a t e x c a s t of s l a b w i t h 13 i n d i v i d u a l s 

X I . 5 1 Rob.ison c o l l e c t i o n , same l o c a l i t y and h o r i z o n a s c o l l e c t i o n 
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EXPLANATION OF PI.J.TE 1 

Gogia kiic~~re1?-sis. Sprinkle. L::'1tex cast of slab with 13 individuals 

X1.5, Robison collection, same l ocality and horizon as collecti.on 

UU-44-5. 
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EXPLANATION OF PLATE 2 

A l l s p e c linens a r e l a t e x c a s t s e x c e p t F i g s , 4 and 8 , A l l a r e from 

Spence S h a l e Tongue on w e s t s i d e of w e l l s v i l l e M o u n t a i n s , U t a h , 

F i g s , 1-3.—Goj^ia g r a n u l o s a Robison, . 1 , p l e i s o t y p e X l . 2 , UU-lOiOp, 

2 , h o l o t y p e X2.5i UU-1001, 3 , c l o s e - u p of ho le - type showing p l a t e 

o r n a m e n t a t i o n X8, 

F i g , 4 , — F e c a l b a l l X I , 5 , R o b i s o n c o l l e c t i o n , -UU-101. 

F i g s , 5 , 6 , 9 . — C t e n o c y s t i s u t a h e n s l s R o b i s o n and S p r i n k l e , 5> s u p e r i o r 

s u r f a c e of h o l o t y p e X6, USNM 163252 , 6 , s u p e r i o r s u r f a c e of p a r a -

t y p e X6 f USNM 163254 , 9 , i n f e r i o r s u r f a c e of c o n s t r i c t e d p a r a t y p e 

X6, USNM 163255 . 

F i g , 7»—Gogia g u n t h e r i S p r i n k l e , H o l o t y p e X I , 3 , R o b i s o n c o l l e c t i o n , 

UU-101Oa, 

F i g , 8 , — U n d e s c r i b e d s t y l o p h o r a n X5,3» R o b i s o n c o l l e c t i o n , unnumbered , 
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EY..PLANATION 01<' PLATE 2 

All spec imens are latex casts except F:igs, 4 and 8 . All are from 

Spence Shale Tongue on west side of ;'Ie l lsville !.1joun+ains, Utah. 

Figs . 1-3. --Q9&i?- [£anul'2!3a Robison. 1, pleisot.ype Xl. 2, UU-l010p. 

2, holotype X2.5f UU-l001. 3, close--up of holotYlJe showing plat.e 

ornamentation X8 , 

li'ig. 4. --Fecal ball XL) , Robison collection,UU-l01 . 

Figs. 5, 6, 9. --cter~ocystis ~t2h~lSis Robison and Sprinkle. 5) superior 

surface of holotY:re X6, USNN 163252. 6, superj.or surface of pa..ra

type x6, USNH 16329~. 9 9 inferior surface of constricted para type 

X6, USNi1 163255. 

Fig. 7.--Gogia guntheri.Sp:dnkle. Holotype X1.3, Robison co118ction, 

UD-l0iOa. 

Fig. 8.--Undescribed stylophoran ;{5.3, Robison collection, unnumbered, 
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EXPLANATION OF PLATE 3 

F i g s , l - 5 « — P e r o n o p s i s b o n n e r e n s i s ( R e s s e r ) . 1 , 5» t o p and s i d e v i ews 

of c r a n i d i u m X6, 1325 , UU-428. 2 , pyg id ium X6 ? 1326 , UU-427. 3 , 

s i d e v iew of pyg id ium X6, 1327 , UU-411. 4 , pyg id ium X6, 1328 , UU-

4 1 1 . 

F i g s , 6 , 7 , 1 3 , 1 4 . — P e r o n o p s i s b r i g h a m e n s i s ( R e s s e r ) . 6 , c o m p l e t e , 

f l a t t e n e d i n d i v i d u a l X6, 1329 , f l o a t . 7 , p y g i d i u m X6, 1330 , UU-

4 2 7 . 1 3 , s i d e v iew of pyg id ium X6, 1 3 3 1 , UU-428, 14 , p y g i d i u m X6, 

1332 , UU-427. 

F i g s , 8 , 9 « — P a g e t l a c l y t i a W a l c o t t , 8 , 9* t o p and s i d e v i ews of 

pyg id ium XI0 , 1 3 3 3 , UU-415. 

F i g s . 1 0 - 1 2 , 1 5 . — P a g e t i a m a l a d e n s i s R e s s e r , 1 0 , c r a n i d i u m X I 0 , 1334 , 

UU-411 . 1 1 , c r a n i d i u m XI0 , 1 3 3 5 , UU-411. 1 2 , 1 5 , s i d e and t o p 

v i e w s of pyg id ium XI0 , I 3 3 6 , UU-411. 

F i g s . 16 , 1 9 , 2 0 , - - - P a g e t i a l i r a n . s p , 1 6 , 1 9 , o b l i q u e and t o p v i e w s o f 

h o l o t y p e X10, 1337 , UU-429, 2 0 , n e a r l y c o m p l e t e i n d i v i d u a l X1G, 

1338 , UU-429. 

F i g s , 1 7 , 1 8 , 2 1 , 2 2 , — P a g e t i a r e s s e r i K o b a y a s h i . 1 7 , c r a n i d i u m XI0 , 

1339 , UU-408.- 1 8 , pyg id ium X10, 1340 , UU-408. 2 1 , p y g i d i u m X10, 

1 3 4 1 , UU-408. 2 2 , s i d e v iew of p y g i d i u m XI0 , 1 3 4 2 , UU-408, 

F i g s , 2 3 , 2 4 , 3 0 , 3 1 . — P a g e t i a r u g o s a R a s e t t i . 2 3 , 2 4 , o b l i q u e and t o p 

v i e w s of c r a n i d i u m X10, 1335 , UU-411. 3 0 , 311 s i d e and t o p v iews 

of p y g i d i u m XI0 , 1 3 3 5 , UU-411. 
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EXPLANATION OF PLATE 3 

l~igs. 1-5. --Peronops i s bonner ensis (Hesser). 1, 5, top and sid.e v:1-ews 

of cranidiQm x6 , 1325 , UU-428 . 2, pygi dium x6, 1326, UU·J~27. 3, 

side view of pygidium x6 , 1327 , uu-411; 4, pygidlum x6 , 1328 , uu·~ 

411. 

Figs. 6, 7, 13, 14.--Peronopsis brighamensis (Besser). 6 , compl ete , 

flattened i ndivi dual x6 , 1329 , float. 7 , pygidium x6 , 1330, Uu-

427. 13, side view of pygidium x6 , 1331 , UU-428 . li+ , pygid :i.uIr. x6, 

1332, UU-427 . 

F'igs. 8 , 9 .-o-Paget~a ~l:yt ia_ T,olalcott. 8 , 9, top and side vi ews of 

pygidium X10 , 1333 , UU-415 . 

J:i'igs. 10-12, 15.--Pagetia ma l adensis Resser. 10. cranidllh'l1 Xl0 , 1331.1" 

. UU-411. 11, cranidium XlO, 1335, UU-41 1. 12, 15, sid.e and top 

views of pygidi um Xl0, 1336, UU-411. 

Figs. 16, 19, 20 . --P~.1,~ lira n. sp . 16, 19, oblique and top vieHs of 

holotype XlO , 1337, UU-429 . 20, nearly complete individual X1C , 

1338 , UU-'-+29 . 

Figs . 17 , 18 , 21 , 22.--.£a.J;";et~~. ~?e~i Kobayashi. 17, cranidium Xl0 , 

1339 , UU-408 . · 18 , pygidtum X10, 1340 . uu-408 . 21 , pygl d ium X10, 

13l}1, uu-408 . 22, side view of pygidium Xl0 , 1342v UU-408 . 

F'igs. 23, 24 , 30 s 31. --Pa~ti9-_ !,.ugosa Rasetti. 23, 24, oblique and top 

vieHs of cranidi um Xl0, 1335, UU..J.~ l1. 30 , 31, side and top views 

of pygidium X:i. O, 1335 , IJu-4,l1. 
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F i g s , 2 5 - 2 9 . — P a g e t i a of , P , f p s s y l a R e s s e r . 2 5 , 2 8 , t o p and o b l i q u e 

v i ews of c r a n i d i u m X1G, 1 3 4 3 , UU-428, 2 6 ? 2 7 , t o p and s i d e v i ews 

of pyg id ium X10, I 3 4 4 , 1344 , UU-428. 29, pyg id ium X I 0 , 1 3 4 5 , UU-

428.. 
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1"1gs. 25-29.--§K~ti8~ cf. g. f.2§..~lla Resser. 25, 28, top a.nd. oblique 

views of cranidium X10, 1.343 ~ uu-428. 26,27, top and. side vie\'l's 
t 

of pygidium Xl0, 13441 1344, UU-428. 2~ pygidiuUl X1D, 1345, uu-

428. 
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EXPLANATION OF PLATE 4 

F i g s , 1-4 , 6 - 8 . — A t h a b a s k i a b i t h u s ( W a l c o t t ) . 1 , s p e c i m e n l a c k i n g o n l y 

l i b r i g e n a e XI , 1346, UU-432. 2 , 3 , t o p and o b l i q u e v i ews of 

pyg id ium X2, 1 3 4 ? , UU-462. 4 , hypos tome X3, 1 3 4 8 , UU-453. 6 , 

l i b r i g e n a e X3, 1349 , UU-439. 7 , l e c t o t y p e p y g i d i u m XI , USNM 

6 2 6 3 5 . 8 , pyg id ium X2, 1350, UU-465. 

F i g . 5,—Athabaskia s p . u n d e t , 1 , L a t e x c a s t of c e p h a l o n , t h o r a x , and 

p a r t of pyg id ium X I . 5 , 1 3 5 1 , UU-466, 

F i g s . 9 , 1 0 , - — A t h a b a s k i a s p , u n d e t , 2 , 9 , 1 0 , t o p and o b l i q u e v i e w s of 

pyg id ium X5, 1352 , UU-408, L a t e x c a s t . 

F i g s , 1 1 - 1 5 , — B a t h y u r i s c u s b r i g h a i i i e n s l s R e s s e r . 1 1 , 1 2 , 1 3 , t o p , s i d e , 

and f r o n t v i ews of c r a n i d i u m X3, 1 3 5 3 , UU-427. 14 , pyg id ium X4, 

1354 f UU-427, 1 5 , h o l o t y p e X I . 5 , USNM 96524 . 

F i g s , 1 6 , 1 7 . - - A t h a b a s k i a w a s a t e h e n s i s ( R e s s e r ) , 1 6 , c o m p l e t e s p e c i m e n 

X I , 5 , G u n t h e r c o l l e c t i o n s , same l o c a l i t y a s . U U - 4 4 5 1 7 , t o p v iew 

of c o m p l e t e i n d i v i d u a l X I , 5 , G u n t h e r c o l l e c t i o n s , same l o c a l i t y 

a s UU-445. 
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EXPLANATION OF PLATE It 

Figs. 1...l~, 6-8. - -Ath.21.baskia bithus (Walcott). 1, specimen l acking only 

libr i genae Xl , 1346 , lJU-432 . 2 , 3 , top and. oblique views of 

pygidiurn X2 , 1347, UU-·462. 4· , hypostome X3 f 13l~8, UU-1.r53. 6 , 

li brigenae X3, 131t9, Uu-L~39. 7 , lect.otype pyg1dj.l1Pl Xl I USNlvL 

62635. 8 , pygidium X2 , 1350, uu-465 . 

Fig. 5.--f.tha'baski a sp. undet. 1. Latex cast of cephalon, thorax , a.nd 

part of pyg idiurn Xl.5, 1351, uu-460 . 

F'igs. 9, 10.--Athaba~Ts..ia s p. undet . 2. 9, 10, t op and oblique vie'Hs of 

pygidium X5, 1352 , UU-408 . Latex cast. 

Figs. :l1-·15.--Bathyur iscus brigbajJ~~ :i.~ Resser . 11~ 12! 13 ; toP . Side, 

and front. vieNS of cranidium X3 , 1353 f Uu-427 . 1)..j- v pygicUum XL;. 9 

13.54, UU-427. 15, holotype Xl.5 , USNH 96524·. 

Figs, 16, 17. --Athabaskia !:,asa'tchenG is (Resser) . 16, complete s:peCi iTten 

X1..5, Gunther col lec t ions, same locality as . UU·-4L~5 , 17 , top view 

of complete individual Xl.5, Gunther collections, sa.me lccality 

as UU-4-45. 
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EXPLANATION OF PLATE 5 

F i g s . 1 , 2 , 5 , 6 , 9 . — B a t h y u r i s c u s w a s a t c h e n s i s ( R e s s e r ) , i , c o m p l e t e 

f l a t t e n e d h o l o t y p e X I . 5 , USNM 98500 , 2 , l a t e x c a s t o f t h o r a x and 

p y g i d i u m X I . 5 , 1 3 5 5 , UU-425. 5 , c o m p l e t e i n d i v i d u a l X I , 5 , 1356 , 

UU-425. 6 , n e a r l y c o m p l e t e i n d i v i d u a l X I , 5 , 1357 , UU-425, 9 , p y g i 

dium X2, 1358 , UU-411, 

F i g s , 3 , 4 , — G l o s s o p l e u r a L ion ( W a l c o t t ) , 3 , c r a n i d i u m X7, 1359 , UU-

4 6 5 , 4 , f l a t t e n e d pyg id ium XI , I36O, UU-437, 

F i g s , 7 , 8 , 10 , 1 1 , — G l p s s p p l e u r a p r o n a R e s s e r , 7 , 8 , o b l i q u e and t o p 

v i e w s of c r a n i d i u m X I , 5 , USNM 9 8 5 2 4 - 3 9 6 F , 1 0 , 1 1 , s i d e and t o p 

v i e w s of h o l o t y p e pyg id ium X I , 5 , USNM 98524-396G. 

F i g s . 1 2 , 1 3 , — G l o s s O D l e u r a a r r e c t a R e s s e r . 1 2 , 1 3 , t o p and s i d e v i e w s 

of h o l o t y p e pyg id ium X I . 5 , USNM 98525-396D. 

F i g s , 1 4 , 1 5 . — G l o s s o p l e u r a p r o n a ? 1 4 , p y g i d i u m X3, 1 3 6 1 , UU-430, i 5 , 

c r a n i d i u m X I . 5 , 1 3 6 2 , UU-430. 

F i g s . 1 6 - 1 8 , — G l o s s o p l e u r a g i g a n t e a ? 1 6 , c o m p l e t e i n d i v i d u a l XI , 1 7 , 

c o m p l e t e i n d i v i d u a l XI , 1 8 , c o m p l e t e i n d i v i d u a l X I , A l l f rom 

G u n t h e r c o l l e c t i o n , same l o c a l i t y a s c o l l e c t i o n UU-445. 
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EXPLANATION OF PLAT~ 5 

Figs. 1, 2, 5, 6, 9. --Bathyuriscus 1fasatchensis (Resser ). 1, complete 

flattened helotype X1.5, USNM 98500. 2, latex cast of thorax and 

pygidium Xl.5, 1355, uu-425. 5, complete individual Xl.5, 1356, 

UU-425~ 6, nearly complete individua l X1.5, 1357, UU-425. 9, pygi 

dlum X2, 1358, UU-411. 

Figs . 3, lr. -~Glossopleura. pion (Walcott). 3, cranidium X7, 1359, uu-

465. 4, flattened pygidium Xl, 1360, UU-437. 

Figs, 7, 8, 10, 11.--Glo~~.9pleura prona Resser. 7, 8, oblique and top 

views of cranidium X1.5, USNH 98524-396F. 10, 11, side and top 

views of holotype pygidium Xl.5, USNH 98524-396G. 

Figs. 12, 13.--Glossopleura arrecta Resser. 12, 13, top and side v:i.eHs 

of holotype pygidium Xl.5, USNM 98525-396D. 

Figs. 14, 15.o--g]..ossopleura prona? 14, pygidium X3, 1361, UU·.J.~30. 15. 

cranidium Xl, 5 , 1362,UU-430. 

Figs. 16-18.--Glossopleura gigantea? 16, complete individual Xl. 171 

complete individual Xl, 18, complete individual Xl, All froB 

Gunther collection, same locality as collection UU-445. 
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EXPLANATION OF PLATE 6 

F i g s , 1 - 6 . - - G l o s s o p l e u r a g r a n o s a n . s p . 1 , 2 , 6 , t o p , s i d e , and o b l i q u e 

v i e w s of c r a n i d i u m X5, I 3 6 3 , UU-465, 3 , pyg id ium X6, 1364 , UU-

4 6 5 . 4 , 5 , s i d e and t o p v i ews of h o l o t y p e pyg id ium X4, 1 3 6 5 , UU-

4 6 5 . 

F i g s . 7 , 8 . — G I o S B O p t e u r a s p . u n d e t . 1 . 7 , 8 , o b l i q u e and t o p v i e w s o f 

pyg id ium X3, 1 3 6 6 , UU-434. 

F i g . 9 . - ^ - G l o s s o p l e u r a s i m i l a r i s R e s s e r . H o l o t y p e p y g i d i u m X I , 5 , USNM 

9 6 5 2 5 - 3 ? 2 a . 

F i g s . 1 0 - 1 2 , — G l o s s o p l e u r a g i g a n t e a R e s s e r , 1 0 , c r a n i d i u m XI , 1367 , 

UU-432, 1 1 , pyg id ium XI , 1 3 6 8 , UU-437. 1 2 , l a t e x c a s t o f i n d i v i d 

u a l l a c k i n g o n l y l i b r i g e n a e XI , G u n t h e r c o l l e c t i o n , h o r i z o n unknown. 
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EXPL.A.NATION OF PlATE 6 

Figs, 1-6,--Glossopleura grano~ n, sp, 1, 2) 6, top, side, and obl:Lque 

views of cranidium X5, 1363, UU-465 , 3, pygldillill x6 , 136'+ f UU-

465. 4, 5, side and top vieH"s of holotype pyg::!.dium X4, 1365 , UU-

465. 

Figs. 7, 8.--Glossopleur~sp. undet. 1, 7, 8, oblique and top vimis of 

pygidiUm X3, 1366, uu-434. 

Fig. 9.~···gJ-ossopleu.ra similaris Resser. Holotype pygidium X1.5, USNM 

96525-372a. 

Figs, 10-12.-"·Q.lo~s opleura g,j .. gantea Resser, 10, cra.nidium Xl, 1367, 

UU-432. 11, pygidiu;n X1, 1368 , UU .. 1~-37. 12, latex cas t of individ·, 

ual lacking only 1i brigenae Xl, Gunther collection, horizon -o.mlcnmm. 
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EXPLANATION OF PLATE 7 

F i g s , 1 - 6 , — G l o s s o p l e u r a p u n c t a t u m n . s p . 1 , 6 , t o p and o b l i q u e v i e w s 

of c r a n i d i u m X 3 . 5 , 1370, UU-465. 2 , pyg id ium X2, 1 3 7 1 , UU*433. 

3 , 4 , t o p and s i d e v iews of pyg id ium X2, 1372 , UU-441. 5 , h o l o 

t y p e p y g i d i u m X2, 1 3 7 3 , UU-440., 

F i g s , 7 , 8 , 1 2 , — G l o s s o p l e u r a s p , u n d e t . 2 . 7 , s m a l l p y g i d i u m X7, 1374 , 

UU-451. 8 , s m a l l c r a n i d i u m X7, 1 3 7 5 , UU-44?. 12 , f r a g m e n t a r y 

l a r g e pyg id ium X I , 5 , 1376 , UU-454, 

F i g s . 9~H<r 1 3 - 1 7 . — P o l i e l l a germana ( p i e s s e r ) . 9 , c r a n i d i u m XI , 1377 , 

UU-408, 10 , h o l o t y p e X I . 5 , USNM 9 8 5 2 1 . 1 1 , pyg id ium X 2 . 5 , 1378 , 

UU-408, 1 3 , pyg id ium X2, 1379 , UU-408. 14 , 1 5 , s i d e and t o p v i ews 

of c r a n i d i u m X i , 5 , 1380 , UU-408, 1 6 , s i d e v iew of pygidium. X2, 

1379 , UU-408, 1 7 , o b l i q u e v iew of c r a n i d i u m XI , 1377 , UU-408. 

F i g s , 1 8 - 2 1 , 2 3 - 2 5 . — P o J - i e l l a m i l l e r i n . s p , 1 8 , 2 1 , s i d e and t o p v i ews 

o f pyg id ium X5, 1 3 8 1 , UU-423. 1 9 , hypos tome X7, 1 3 8 2 , UU-422. 

2 0 , 2 3 , 2 4 , s i d e , t o p , and o b l i q u e v i e w s of h o l o t y p e c r a n i d i u m X6, 

1 3 3 3 , UU-423. 2 5 , pyg id ium X7, 1384 , UU-422. 

F i g s , 2 2 , 2 6 , — P o l i e l l a ? s p , 2 2 , 2 6 , s i d e and t o p v i e w s of p y g i d i u m 

X7, 1385 , UU--439, 
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EXPLANATION OF PLATE 7 

:F'igs. 1-6. - - QIQ.si2,0pleura punctatum n. sp. 1, 6, top and oblique vi ews 

of era-nidI-urn X3 .5, 1370, uu-465. 2, pygiclium X2, 1371, UU...L~33. 

3 J 4 , top and side vie>,ls of pygidium X2 , 1372, UU-4L~1. 5 , holo

type pygidium X2 , 1.373, UU-4l~O . · 

Figs . 71' 8 , 12 . --Glos sopleura sp . undet . 2. 7, small pygidium X7 , 1371+, 

UU-451. 8, small cranidium X7, 1375, UU-4L~7. 121 fragmenta.ry 

large pygi dium X1.5, 1376 , uu-454. 

l"igs . 9-11 t 13·-17 . --PoJ.iella ger~§.~ (Hesser ) . 

UU~l}08 . 10, holotype Xl .5, USNM 98521 . 

UU-4·08 , 13, pygidilii.Iil 12 , 13?9 , UU-408 . 

9, 

11, 

14, 

cranidium 

pygidiwn 

15, side 

Xi, 1377 , 

12 . 5, 1378 , 

and top 'view's 

of cranidium X1. 5 , 1380, uu-408 . 16, side view of pygidium X2 , 

1379 , uu...Lj·08 . 17, obU(lUe view of cranidium Xl , 1377, uu·-403 . 

Figs . 18-21, 23-25 . --~olie~la milleri n. sp. 18 , 21, side and top vieNs 

of pygidium X5 ~ 1381 , UU-423. 19, hypostome X7 , 1382 , UU·-422 . 

20 , 23 , 2J.j., side , top, and oblique views of holotype cranidhun x6, 

1,383 , Uu-l1-23. 25 , pygi d ium X7, 1384 , UU-422. 

Figs . 22 , 26. ---Poliella? .sp. 22, 26, side and top vieHS of pygidium 

X7 , 1385 , UU-439. 
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EXPLANATION OF PLATE 8 

F i g , 1 . — P o l y p l e u r a s p i s s p , u n d e t , Pygid ium 72,5$ 1386 , f l o a t . 

F i g s , 2 - 9 f I 3 . r o -P t . a r ? f i i gan ia e x i g u a R e s s e r . 2 , 7 , t o p and s i d e v i e w s of 

c r a n i d i u m Xfr, 1387, UU-408. 3 , 6 , f r o n t and t o p v i e w s of c r a n i 

dium X4, 1388 , UU-408, 4 , 1 3 , t o p and s i d e v i e w s of pyg id ium X4, 

1389 , UU-408, 5 , c r a n i d i u m X 3 . 5 , 1390 , UU-408. 8 , p y g i d i u m X 3 . 5 , 

1 3 9 1 , UU-408. 9 , l i b r i g e n a e X 2 . 5 , 1392 , UU-420. 

F i g s , 1 0 - 1 2 , 14 , 1 6 , 1 7 , 1 9 , 2 0 , — P t a r m i g a n o l d e s p r o p j j i c u a ( R e s s e r ) , 

1 0 , s i d e v iew of c r a n i d i u m X2, 1 3 9 3 , UU-408. 1 1 , 1 4 , t o p and 

o b l i q u e v i e w s of pyg id ium X2..5, 1394 , UU-408. 1 2 , l i b r i g e n a e X2, 

1395 , UU-408. 16 , c r a n i d i u m X2, 1 3 9 6 , UU-408. 1 7 , 1 9 , o b l i q u e 

and t o p v i e w s of two c r a n i d i a X2, 1397 , UU-408. 2 0 , pyg id ium X 2 . 5 , 

1398 , UU-408. 

F i g s , 1 5 , 1 8 , 2 1 . - - K o o t e n i a b r e y i s p i n a R e s s e r , 1 5 , 1 8 , s i d e and t o p 

v i e w s of pyg id ium X3, 1399 , UU-408. 2 1 , pyg id ium X3, 1400 , UU-

4 0 8 . 
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EXPLAJ'l"ATION OF PLATE 8 

Fi g . 1 . - - PolY-e].euraspis sp. unclet. Pygidium X2 .5 , 1386 , f loat . 

Figs . 2 - 9 , 13 . · .. -Pt.armi gania ~xigua Besser. 2 , 7 , top a nd side vievlS of 

cra_nidi uJll X4 , 1387 , uu-408 . 3, 6, f ront and t op views of crani -

dium X4 , 1388 , uu-4·08, 4 , 13, t op and side vim-Is of pygidium ;<4. 

1389, uu-408 . 5, craniclium X3 .5 , 1390 , uu-408 . 8 , pygi dium X3 . 5, 

1391 , uu-408. 9 , librigenae X2.5 , 1392 , UU....Lj·20. 

Figs. 10-12 , 11.J., 16 , 17 , 19 , 20.--Ptarmi ganoides propinQua (Resser) . 

10, side vieH of eranidiwn 12, 1393 , uU-4·08 . 11 , llj·, top and 

oblique views of pygidiu.In 1.2.,5 , 1394 , UU-408 . 12 , librigenae X2, 

1395 , uu·..q,08, 16 , cranidiulfl X2, 1396 , uu-408 . 17 , 19, oblique 

a nd t.op views of two cranidia X2 , 1397 , Uu-408 . 20 r pygldium 1.2 . 5 , 

1398, UU~-+ 08 . 

F'igs. 15 t 18 , 21, --Kootenia orevispina Resser. 18 , side and top 

views of pygidiuiTl X3 , 1399 s uu-408 . 21 , pygidiwn X3, 1J.J.-00 , uu-

408. 
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EXPLANATION OF PLATE 9 

F i g s , 1 - 8 , — ' P t a r m i g a n o i d e s s t o k e s i n , s p . 1 , c r a n i d i u m X I , 5 , 1 4 0 1 , UU-

4 2 0 . 2 , 3» 4 , o b l i q u e , t o p , and s i d e v i e w s of c r a n i d i u m X2, 1402 , 

UU-420, 5* p a r t i a l pyg id ium X I , 5 , 1 4 0 3 , UU-420. 6 , 7 f s i d e and 

t o p v i e w s of pyg id ium X2, 1404 , UU-420, 8 , h o l o t y p e p y g i d i u m and 

a r t i c u l a t e d t h o r a c i c s e g m e n t s X 1 . 5 , 1 4 0 5 , UU-420. 

F i g s , 9 , 1 0 , 1 2 , 1 3 . — D o r y p y g e w e l l s v l l l e n s i s n , s p , 9? p y g i d i u m X3, 

1406 , UU-465, 1 0 , 1 3 , t o p and o b l i q u e v i e w s o f h o l o t y p e pyg id ium 

X3, 1 4 0 ? , UU-465, 12 , c r a n i d i u m , t h o r a c i c s e g m e n t s and p a r t of 

pyg id ium X2, 1408 , UIJ-435. 

F i g s . 1 1 , 1 4 - 1 9 . — K o o t e n i a a r c u a t a n , s p , 1 1 , 16 , s i d e and t o p view of 

c r a n i d i u m X2, 1 4 0 9 , UU-420. 14 , 1 ? , f r o n t and t o p v i e w s of c r a n i d i 

um X2, 1410 , UU-420, 1 5 , 1 8 , t o p and s i d e v i e w s of h o l o t y p e 

pyg id ium X I . 5 , 1 4 1 1 , UU-408, 1 9 , pyg id ium X2, 1 4 1 2 , UU-420, 

2)0 

EXPLANATION OF PLATE 9 

Figs. 1-8. --pt~l:'miganoides stol~esi n. s p. 1 J cranidi U1Jl X1. 5 r 1/+01, uu-

420. 2, 3, . 1+. obliCiue, t.op~ and side vle-~s 0f cranidhllil Y2, l J+02, 

UU-420. 5, partial pygidiu.TJl X1.5, j)~, 03, UU·.J.j'20. 6, 7f sid.e and 

top views of pygidium X2, 14~} UU-420. 8 , holotype pygidium and 

articulated thoracic segments X1..5 9 j)}05, UU-420. 

Figs. 9, lO, 12, 13.--Dor;yp..Ye..£ io[ell~villensis n._ sp. 9, pygidium X3, 

1406, uu-465. 10, 13, top a nd oblique vi ens of holotype pygidium 

X3, 1407, uu-465. 12, cranidl wn , t.horacic segments and par t of 

pygidium X2, 1408, ~J-435 . 

!i'igs. 11, 14-19. --Kcotenia sI£!:l?~ n , s p. 11, 1 6~ side a.nd tor vievr of 

cranidium X2, 1L~09, UU-420. 14, l?r f r ont aIld t op views of r;:ranidi·· 

urn X2, 1410, UU-420. 15, 18 , -top and side vieNs of holotype 

pygicUum X1.5 , 1411, uu-408. 19, :pygidiurn X2, 1412, UU...Lj20. 
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EXPLANATION OF PLATE 10 

F i g s . 1 - 3 , 5 , 6 , 9r 1 0 . — K o o t e n i a c o n v o l u t a R e s s e r . 1 , 2 , 5 , t o p , 

c o m p o s i t e s i d e , and f r o n t v i ews of c r a n i d i u m and one l i b r i g e n a e 

X5, 1 4 1 3 . UU-408. 3 , 10 , s i d e and t o p v i e w s of pyg id ium X2, 1414 , 

UU-408, 6 , c r a n i d i u m X5, 1415 , UU-408, 9 , pyg id ium X5, 1416 , UU-

4 1 0 . 

F i g s , 4 , 7 , 8 , 1 1 , — K o o t e n i a germana R e s s e r . 4 , 7 , t o p and s i d e v i e w s 

o f c r a n i d i u m X4, 1417 , UU-462. 8 , pyg id ium X4, 1418 , UU-441, 1 1 , 

s i d e v iew of pyg id ium X4, 1418 , UU-441. 

F i g s . 1 2 - 1 4 , 1 7 , 2 1 , 2 4 , — K o o t e n i a w e l l s v i l l e n s l s n . s p , 1 2 , 2 1 , s i d e 

and t o p v i ews of h o l o t y p e pyg id ium X5, 1419 , UU-4j?l, 1 3 , 14 , 1 7 , 

f r o n t , s i d e , and t o p v i e w s of c r a n i d i u m X5, 1420 , UU-453. 2 4 , 

pyg id ium X5, 1 4 2 1 , UU-453, 

F i g s , 1 5 , 1 6 , — K o o t e n i a m e l i n d e n s i s n . s p , 1 5 , 16 , o b l i q u e and t o p 

v i e w s of h o l o t y p e pyg id ium X I . 5 , 1422 , UU-465, 

F i g s . 1 8 - 2 0 , 2 2 , 2 3 . — K o o t e n i a mendosa R e s s e r . 1 8 , c r a n i d i u m X3, 1 4 2 3 , 

UU-459. 19 , 2 0 , t o p and s i d e v i ews of pyg id ium X 3 . 5 , 1424 , 

UU-460. 2 2 , pyg id ium X 2 . 5 , 1425 , UU-459. 2 3 , c r a n i d i u m X 2 . 5 , 

1426 , UU-459. 
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EXPLANAT ION OF PLA'I'E 10 

Figs. 1-3, 5, 6, 9, 10.--Kootenia convoluta Hesser. 1, 2, 5, top, 

composite side, and front views of crani dium and one librigenae 

X5, 1413, uu-408. 3, 10, side and top views of pygidium X2, 1414, 

UU-408. 6,cranidium X5, 1415, uu-408. 9, pygidium X5 , 1416, uu-

410. 

Figs. 4, 7, 8, 11. - -Kootenia german~ Resser . 4, 7, top and 8:i.(le views 

of cranidium X4, 1417, UU-462.. 8 , pygidium Z4, 1418 f UU-'+41. 11 , 

side vlel{ of pygidhun X4, 1418, UU-411. 

:[.'igs. 12-1l.j·, 17, 21, 24.--Kooteni.a ~l~svillensis n. sp. 12, 21, side 

and top view's of holotype pyg:1.d.lum X5 , lL~19f UU-451. 1), 14 , 17. 

front, side, and top views of cranidium X5 , 1420 , UU-453 . 24, 

pygidium X5, 1421, UU~~53. 

Figs . 15, 16.--Kootenia melindensis n. sp. 15, 16 , oblique and top 

views of holotype pygidium Xl .5, 1422, uu-465. 

Ir':igs. 18-20, 22 p 23. --Kootenia ~nendosa Resser . 18, cranidium X3, 1423, 

UU-459. 19, 20, top and side views of pygi di um X3.5, 1424 , 

UU-460 . 22, pygidiUIll X2.5, 1425, UU-459. 23, cranidlum X2.5, 

1426, ou-459. 
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EXPLANATION OF PLATE 11 

F i g s . 1 - 6 . — K o o t e n i a s p e n c e ! R e s s e r . 1 , i n d i v i d u a l l a c k i n g o n l y 

l i b r i g e n a e X I , 5 , 1427 , UU-432. 2 , e e p h a l o n and p a r t o f t h o r a x 

XI , 1428 , UU-435. 3 , v e n t r a l v iew of e e p h a l o n showing hypos tome 

X I , 1428 , UU-435, 4 , 6 , t o p and s i d e v i e w s of c r a n i d i u m X3, 

1429 , UU-439. 5 , pyg id ium X 3 . 5 , 1430 , UU-465, 

F i g s , 7 , 8 . — K o o t e n i a s p , u n d e t , 7 , 8 , t o p and s i d e v i e w s of p a r t i a l 

p y g i d i u m X2, 1 4 3 1 , UU-410. 

F i g s . 9 - 1 4 , 1 7 , 1 8 , — O g y g o p s i s t y p i c a l ! s ( R e s s e r ) , 9 , 14 , s i d e and t o p 

v i e w s of c r a n i d i u m X4, 1432 , UU-411, 10 , 1 3 , t o p a n d s i d e v i e w s 

of p y g i d i u m X I , 5 , 1 4 3 3 , UU-411. 1 1 , c l o s e - u p of l a r g e p y g i d i u m 

showing s u r f a c e o r n a m e n t a t i o n X4, 1434 , UU-411, 1 2 , l i b r i g e n a e 

X I . 5 , 1 4 3 5 , UU-411, 1 7 , c r a n i d i u m and t h o r a c i c s e g m e n t s X2, 1 4 3 6 , 

UU-411, 1 8 , f l a t t e n e d n e a r l y c o m p l e t e I n d i v i d u a l X I , 5 , 1437 , 

UU-425. 

F i g s , 1 5 , 1 6 , 19c —01enoid .es e v a n s i R e s s e r . 1 5 , l a t e x c a s t of p a x a t y p e 

p y g i d i u m X3, 1438 , USNM 9 6 5 1 4 . 1 6 , p a r a t y p e p y g i d i u m X2, USNM 

9 6 5 1 4 . 1 9 , p a r a t y p e pyg id ium X2, USNM 9 6 5 1 4 . A l l s p e c i m e n s f rom 

l o c a l i t y 5 5 c * 

EXPLANATION OF PLATE 11 

Figs. 1-6.--J<.ootenia s :pencei Resser, 1, individual lacking only 

librlgenae Xl •. 5, 1427, UU-432. 2, cepha lon and part of thorax 

Xl, 1428 , uu-435. 3, ventral view of cephalon shovTing hypostome 

Xl , 1428, UU-435. 4 , 6, top and side views of cra.nidi lL'7l X3, 

1429, uu-439. 5, pygidium X3 .5, 14-]0, UU-465 . 

Figs. 7, 8. --Kootenia;, s p. undet. '1 j . 8, top and side views of partial 

pygidium X2, 1431, uu-410 . 

Figs. 9-14, 17, 18.--Qg~mopsis :t...vpicali~ (Resser) . 9, 14, side and top 

vievis of cranldium X4, ll~32, uu-411. 10 , 13, top and side vievis 

~ . d' X1 5 1433 DiU },1 '. o~ pygl J.UIn • ~ . ,_ , -.,.J..~ . • 11, close-up of large pygidium 

sh01d.ng sUTface ornamen:tati~n X4, 1434~ uu~411. 12, lihri genae 

Xl.5 , 1435, uu-411 . 17 , cranidi.um and thoracic segments Y2~ llj'36~ 

uu·-4H . 18, flattened nearly complete individual Xl.5, 1437, 

uu-425 . 

Figs . 15, 16, 19.--01enoides evansi Resser. :1.5" latex cast of .raratype 

pygidium X3, 1438, USlm 96514. 16, paratype pygidium X2, USN/"I 

96511.j.. 19~ paratype pygidium X2, USNf1 96514· . All specimens from 

locality 55c. 

http://�01enoid.es
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EXPLANATION OF PLATS 12 

i F i g s , 1 -6 , 8 , — - O l e n o i d e s m a l a d e n s i s R e s s e r , 1 , 6 , 8 , t o p , s i d e , and 

o b l i q u e v i e w s of c r a n i d i u m which R e s s e r i n c o r r e c t l y a s s i g n e d t o 

T a x i o u r a magna X I , USNM 98566 , 2 , l i b r i g e n a e which R e s s e r 

i n c o r r e c t l y a s s i g n e d t o T. magna X2, USNM 9 8 5 6 6 - 3 6 5 ^ . 3 , 4 , 5? 

s i d e , o b l i q u e and t o p v i e w s of pyg id ium X6, 1439 , UU-408, 

J F i g s . ? , 1 0 , 1 1 , — O l e n o i d e s s p , u n d e t , ? , f r a g m e n t a r y p y g i d i u m X6, 

1440 , UU-465, 10 , 1 1 , t o p and o b l i q u e v iews of l a t e x c a s t o f 

p y g i d i u m i n F i g , 7 X6, 144(3, UU-465, 

i F i g s , 9 , 1 2 , — O l e n o i d e s s p e n c e ! n , s p , 9 , f r a g m e n t a r y pyg id ium XI , 

1 4 4 1 , UU-425, 1 2 , h o l o t y p e pyg id ium X I , 5 , 1 4 4 2 , UU-425, 

J F i g s , 1 3 , 15j 1 6 , 2 0 . — Q r y c t o c e p h a l i t e s t y p i c a l l s R e s s e r , 1 3 , c r a n i d i u m 

X6, 1 4 4 3 , UU-463, 1 5 , o b l i q u e view of two c r a n i d i a X5, 1444 , UU-

4 2 0 , 1 6 , c r a n i d i u m X6, 1 4 4 5 , UU-463, 2 0 , p y g i d i u m X6, 1446 , UU-

4 6 3 . 

I F i g s . 1 4 , 1 7 , 2 1 . — Q r y c t o c e p h a l i t e s m a l a d e n s i s * R e s s e r , 1 4 , c r a n i d i u m 

X5, 1447 , UU-408, 17 , 2 1 , o b l i q u e and t o p v i ews of c r a n i d i u m X5, 

1 4 4 8 , UU-408, 

I F i g s , 1 8 , 1 9 . — Q r y c t o c a r a g e l k e i W a l c o t t , 1 8 , I n d i v i d u a l l a c k i n g o n l y 

l i b r i g e n a e X6, 1449 , UU-415. 1 9 , s m a l l i n d i v i d u a l l a c k i n g o n l y 

l i b r i g e n a e X7, 1450 , UU-415. 

EXPLANA'l'IQ}] CF PLATE 12 

:Figs. 1-6, 8. -··0lenoides maladens i s Resser. 1, 6 1 8, top, s ide, and 

oblique v ieNs of cranidium Hhich Hesser i ncor::cectly ass i gned to 

Taxl~ ffial?;na Xl , USNM 98566. 2, libri genae : .... hkh ResseI' 

incorrectly ass igned to 1:.. ~agni3:. X29 USNN 98566·'3651-1. 3 f 4 J .5 ~ 

side, obUque a nd top vi ews of .pygidium x6 , J_4~)9, 'Ou-408 . 

Wigs. 7, 10, 11.--0l en<?5.des sp . undet. '1, fragmentary pygidhl.m x6, 

1440, uu.J.j.65. :1. 0, 11., t.op aDd obJ.:'Lque vi ews of latex c<wt of 

pygidium i n Fi g. '1 x6, 141-1-0 , uu..1.;,65 . 

:Figs. 9, 12. --OlenoiS!:es §.pe~5. n. sp. 9 f f ragment.ary I>ygid.i um Xi, 

14J+1,UU·.l~·2.5. 12 , holotype PYf~:i.d.iurr, Xl , 5 ;, 11142 , UU-'+2.5. 

"Figs. 13 J 15 $ 16, 20. --Or;[cto.S:.~.~'1Q.:Jj:.:tes ~;ypicall~ ResseX'. 13, c:canidium 

l6, 1443 f UU-463. 15 , oblique view of hro cra,ni dia X5 , 144J.j. , uu-

420. 16, cranidi.um x6, 1 4L~5, UU--463. 20 , pygidium x6 , 1446 , uu-

463. 

lFigs. 1.!j" 17 , 2 l .--.Qr;Y~..2cl?.12h.~U~:..o?.. !:.~l§.de!.1si.s 'Resser , 1.4, cranidium 

X5, 1L1-47, UU .. .i.~08 . 17,21, oblique and. t op vlews ofcr aniditun XS, 

lljl~8, UU·-408 + 

lFigs. 18 , 19. --Oryc~I.~ ~i:ke~ \1alcot.t . 18 , indi v1dua l lacking only 

librigena.e x6, 14.49, UU·-415. 19 , s mall i ndi.viciual lacld ng only 

librigenae X7, 1450, UU~+15, 
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EXPLANATION OF PLATE 13 

F i g s , 1 , 2 , 4 , 6 , — Q r y c t o c e p h a l i t e s w a l c o t t i R e s s e r , 1 , e e p h a l o n X4, 

1 4 5 1 , UU-415, 2 , pyg id ium X3, 1452 , UU-415. 4 , c r a n i d i u m X2, 

1 4 5 3 , UU-415. 6 , c o m p l e t e i n d i v i d u a l X l l , 1454 , UU-416, 

F i g s , 3 , 5 , 8 , 1 0 , - - T h o r a c o c a r e idahoens%& ( R e s s e r ) . 3 , t c p o t y p e 

c r a n i d i u m , UU-1054. 5 , t o p o t y p e p y g i d i u m . UU-1055. 8 , h o l o t y p e 

p y g i d i u m , USNM 98530 , 1 0 , p o s t e r i o r v iew of p y g i d i u m , UU-1057. 

A l l s p e c i m e n s X20, .and a l l e x c e p t h o l o t y p e a r e f rom c o l l e c t i o n • 

UU-411, 

F i g s . 7 , 91 1 1 - 1 3 • — ' T h o r a c o c a r e m i n u t a ( R e s s e r ) . 7 , m e r a s p i d 1 i n s tar-

w i t h o u t l i b r i g e n a e , USNM 188190, 9 , s m a l l h o l o s p i d t h o r a x and 

p y g i d i u m , UU-1053. 1 1 , l a r g e h o l a s p i d w i t h o u t l i b r i g e n a e , and w i t h 

t i n y a n t e r o l a t e r a l s p i n e s on p y g i d i u m , USNM 1 8 8 1 9 3 . 12 , h o l a s p i d 

w i t h o u t l i b r i g e n a e , UU-1050. 1 3 , h o l a s p i d w i t h o u t l i b r i g e n a e , 

USNM 188192 . A l l s p e c i m e n s X20. 7 , 9 , H , 13 f rom c o l l e c t i o n 
\ 

UU-415; 12 from c o l l e c t i o n UU-416. 

EXPLANATION OF PLATE 13 

Figs. 1, 2, Ll-, 6. --Oryctocephalites 'Vlalcotti Resser. 1, c ephalon X4 r 

14.51, UU-415. 2, pygidium X3, 14.52, UU-41.5 . 4 1 cranidium X2, 

14.53 $ uU-41.5. 6, complete individual X11 , 145'.]., uu-416 , 

Figs. 3, .5, 8, lO. ~-Thoracoc;g£. id2vhoens i;3 (Hesser) . 3, tc potype 

cranio.itlIl1 , UU-1054. 5 , topotype pygidium, UU-l055. 8 , .holoty:pe 

pygidium, US):-fl'l 98530. 10, posterior v:Lew of pygidium, DU-·l0.5? 

All speG1merls X20 , and all except holotype are from collection . 

UU..J.~l1. 
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Figs. 7, 9, U-13.·--Thora.c2g.:£~ ~im):t8:. (Hesser). 7, merasTJid. 1 instal:.' 

ldthout lihd.genae , USNH i88 j·90 . 9, Sll'.all holospici thc~.r ax c:~nd 

pygidiwn, UU-l053 . 11, l arge hola.spiel without li "tlrigenae 1 and .ri t.h 

tiny anterola teral spines on pygi dium, US NJ>1 1.88193 . 12 , holaspid 

without librigenae , UU-l050. 13, holaspid without libr:l.genae, 

USNN 188192. All specimens X20. 7, 9, 11, 13 f rom collection 

UU-415; 12 from collection UU-41 6. 
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EXPLANATION OF PLATE 14 

F i g s . 1 - 8 . - - A l b o r t e l l a g y n t h o s n . s p , 1 , 2 , 3 , d o r s a l , o b l i q u e , and s i d e 

v i e w s o f h o l o t y p e c r a n i d i u m X2, 14-55> UU-402. 4 . p a r t i a l c r a n i d i u m 

X2, I 4 5 6 j UU-402, 5 j 6 , s i d e and t o p v i e w s o f pyg id ium X I , 5 , 1457 , 

UU-402. 7 , pyg id ium X3, 1458 , UU-402. 8 , pyg id ium X2, 1459 , UU-

4 0 2 . 

F i g s ; 9 - 1 7 . ~ A l b e r t e ? „ l i n a a s p i n o s a P a l m e r . 9 , pyg id ium X4, 1460 , UU-

4 0 3 . 10 , c r a n i d i u m X3, 1 4 6 1 , UU-407, 1 1 , 14 , 1 5 , t o p , s i d e , and 

o b l i q u e v i ews of c r a n i d i u m X 2 . 5 , 1462 , UU-405. 1 2 , 1 7 , s i d e and t o p 

v i e w s o f pyg id ium X5, 1 4 6 3 , UU-407. 1 3 , pyg id ium X4, 1464 , UU-403. 

1 6 , pyg id ium and t h o r a c i c s e g m e n t s X7, 1 4 6 5 , UU-405. 

F i g s , 1 8 - 2 4 . — A l b e r t e l l o i d e s d i s p a r ( R e s s e r ) , 1 8 , 1 9 , 2 1 , s i d e , o b l i q u e , 

and d o r s a l v i ews of t e n t a t i v e l y a s s i g n e d c r a n i d i u m X3, 1466 , UU-420, 

2 0 , 2 4 , s i d e and t o p v i ews of pyg id ium X2, 1467 , UU-420. 2 2 , 2 3 , 

t o p and o b l i q u e v i e w s of pyg id ium X 3 . 5 , 1 4 6 8 , UU-421. 

9 
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EY~J~ATION OF PLATE 14 

Figs. 1-8 .--t:.l!>3:ct~11a gyn:th~_ n . s p, 1, 2, 3, dorsal, oblique, and side 

vieHS of ho l otype cra...'1idiUlIl X2, 1l.J-S.5, UU-402. 4-, partial cranidiUlIl. 

X2~ 1456; Uu-4·02. 5. 6, side and top views of pygiclium Xl.5, 1457, 

Uu-402 . 7 , pygidium X3 ·, 1458, UU-402. 8, pyg idium X2, 1459, uu

J+02. 

l!'igs; 9-17.--AlbertelHru~ ~1?i~~Palmer . 9, pygidiurn X4, 1460, UU-

403. lOt cranid.itliil X), 11+61, UU-407. 11,14,15·, top, Side, and 

o'blique viev7S of cr8.nidium X2. 5, 1462 , uu-405. 12 f 17, sid.e 2.nd top 

vim'ls of pygidium X.5, ll1-63 , UU-407. 13, pygidiu.'1l X4 , 146'+, UU..J+OJ. 

16, pygidium and thcracic segments X79 1465, UU-405. 

Figs, 18-21~·.--Albertelloides dispar (Resser ). 18, 19, 21, side , oblique, 

and dorsal views of tentatively assigned cranidium X3, lL~66, UU-420. 

20, 24, side and top views of pygidium X2 , 1467, UU-420. 22, 23~ 

top and oblique views of pygidiUlu XJ .5, 1468, UU-421. 
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EXPLANATION OF PLATE 15 

F i g s . 1 , 2 , 6 , 71 - - A I t e r t e 1 "I o i d e s f r i t z i n . s p , 1 , 2 , 6 , t o p . o b l i q u e , 

and s i d e v i e w s of h o l o t y p e pyg id ium X 2 . 5 , 1469 , UU-420. 7 , pyg id ium 

X 2 . 5 , 1470 , UU-420. 

F i g s . 3 , 4 , 8 . — A l b e r t e l l o i d e s m a l a d e n s i s (Resser*) . 3 , pyg id ium X5, 

1 4 7 1 , UU-408. 4 , 8 , s i d e and t o p v iews o f p y g i d i u m X5, 1472 , UU-

4 0 8 . 

F i g s . 5» 9 - 1 5 . • * — P a r a l b e r t e l l a j u d i t h i ( F r i t s ) . 5* 1 5 , t o p and o b l i q u e 

v i e w s o f c r a n i d i u m X3, 1 4 7 3 . UU-420. 9 , pyg id ium X2, 1474 , UU-419. 

1 0 , c r a n i d i u m X3, 1475 , UU-420. 1 1 , 1 3 , s i d e and. t o p v i e w s of 

p y g i d i u m X2, 1476 , UU-420. 1 2 , p y g i d i u m X2, 1 6 1 1 , UU-419. 14 , 

p y g i d i u m X4, 1 4 7 7 , UU-420. 

F i g s . 1 6 , 1 7 , 1 9 - 2 1 , 2 3 , 2 4 . - - Z a c a n t h o i d e s a l a t u s ( R e s s e r ) , 1 6 , 1 ? , 2 0 , 

o b l i q u e , t o p , and s i d e v i e w s o f c r a n i d i u m X3, 1 4 7 8 , UU-408. 1 9 , 

p y g i d i u m X6, 1479 , UU-408. 2 1 , 2 3 , t o p and o b l i q u e v i e w s of 

pyg id ium X6, 1480 , UU-408, 2 4 , pyg id ium and a s s o c i a t e d H e l c i o n e i l a 

X6, 1 4 8 1 , UU-408. 

F i g s , 1 8 , 2 2 . — Z a c a n t h o i d e s a f f , Z« a l a t u s , 1 8 , 2 2 , s i d e a n d t o p v i e w s 

o f p y g i d i u m X5, 1482 , UU-408. 

EXPLANATION OF PLATE 1.5 

Figs, 1, 29 6, 7'-'-Albert~}loides fritzi n, sp.1~ 2 , 6, top, oblique, 

and side views of ho l ot,ype pygidiulll X2 . 5, 1469, UU-42 0. 7, pygidium 

X2.5, 1470~ UU·-420. 

Figs. 3, 4, 8 . --Albert.e.l.loJ.d,f;.§. ni~ladens; s (Hess ex") • 3, pygldium X5, 

1471, uu-408 . 4, 8 , side and. top vieHs of pygidiwn X.5, 1472 , uu-

408 . 

Figs. 5, 9-15.~-Pa.ralbertella juci.i't[l.~_ (Fritz). ,5, 15, top e .. nd oblique 

views of cranidium X3 , 1473, UU420 . 9 1 pygidium X2 r 1i }74 , uu .. J.H9. 

10, cranidium. X), lLY7..5p uu-420 . 11, 13, side and t op ViE:l'lS of 

pygidium X2 , Vl-76 , UU-'+20. 12, pygidiu.'ll X2, 1611, UU--419. 14. 

pygidiumXLj.., 14'17, UU-420. 

Figs. 16, 17, 19-21, 23, 24.--Zacan_th.9-=b.d.es. alatus. (Resser). 16 , 17~ 20, 

oblique, top, and side vieHs of cranidi um X3 ,1478 , UU·.l.i,08 . 10 " , 
pygidiulll x6 , 1479, U'J...1.~ 08 . 21, 23, top and oblique views of 

pygidium x6 , 1480, UU....l.).08. 24, pygidium and associated l-le lcionella 

x6, 14,:31 , uu...1.1-08 . 

Ij'igs, 18 , 22, --Zacanthoides aff. ~. alatus. 18 , 22, side and top viows 

of pygidium X5, 1482, uu-408. 
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EXPLANATION OP PLATE l 6 

F i g s , 1 , 2 . — Z a c a n t h o i d e s c f . Z, a l a t u s R e s s e r . 1 , 2 , t o p and o b l i q u e 

v i e w s of pyg id ium Xj5, 1 4 8 3 , UU-408. 

F i g s . 3~9 .*—Zacan tho ides a v e r n u s n , s p . 3» 6 , s i d e and t o p v i e w s of 

c r a n i d i u m X3, 1484 , UU-460, 4 , c r a n i d i u m X3, 1485 , UU-460. 5 , 9 , 

t o p and s i d e v i ews of h o l o t y p e p y g i d i u m X6, i 4 8 6 , UU-460, 7 , pygi*-4 

d ium X5, 1 4 8 ? , UU-460. 8 , c r a n i d i u m f l a t t e n e d i n s h a l e X I . 5 , 1488 , 

UU-459, 

F i g s . 1 0 , 1 2 - 1 6 , — Z a c a n t h o i d e s f e d o r i n , s p , 1 0 , 1 4 , s i d e and t o p v i e w s 

of h o l o t y p e pyg id ium X6, 1489 , UU-449, 1 2 , 1 3 , t o p and o b l i q u e 

v i e w s of c r a n i d i u m X2, 1490 , UU-450. 1 5 , pyg id ium X6, 1 4 9 1 , UU-

4 4 ? . 16 , pyg id ium X6, 1492 , UU-44?. 

F i g s . 1 1 , 1 7 , 1 8 , 2 1 , 2 2 , — Z a c a n t h o i d e s l a t u s n , s p . 1 1 , 1 7 , 2 1 , t o p , 

s i d e , and o b l i q u e v i ews of c r a n i d i u m X2, 1 4 9 3 , UU-410. 1 8 , 2 2 , 

o b l i q u e a n d t o p v i ews of h o l o t y p e pyg id ium X2, 1494 , UU-410, 

F i g s , 1 9 , 2 0 , — Z a c a n t h o i d e s a f f . Z, g r a b a u i P a c k . 1 9 , c r a n i d i u m X I . 5 , 

I 4 9 5 r UU-437. 2 0 , c r a n i d i u m X 2 . 5 , 1496 , UU-432. 

EXPLANATION OF PLATE 16 

Figs. 1, 2.--Za canthoides cf. ~. alat~ Hesser . 1, 2, top and oblique 

views of pygidium X.5, 1483 , UU-408 . 

Figs, 3-9 . --Zacanthoides aver nus n, sp. 3, 6, sic1e and top views of 

cranidium X) , 11+84, UU-460. 4, cranidiuill X), 1485, uU-460. 5 , 9, 

top and side Viel'lS of holotype pygidium x6 f 1486, UU-460. ,?, r~{g}.·>' 

ditun X5s 1487, UU-460. 8 , cranidium flattened in s hale X1.5~ 1488 , 

UU-459. 

Figs . 10, 12-16.--~acanthoides fedori n. sp, 10, 11+, side and top ViGHS 

of holotype pygidium x6 , 1489, UU-449. 12, 13, top and oblique 

Viel'lS of cranidium X2, 1490, UU....Lj·50. ' ' 15, pygidiu.m x6, :1.4'91, uu-

447. 16, pygidium X6, 1492, UU-447. 

F·igs. 11, 17, 18, 21, 22, '--Zacanthoides latu.§.. n. sp, 11, 17, 21, toP. 

side, and. oblique views ofcranidlum X2, 1493, UU-410. 18 , 22f 

oblique and top views of holotype pygi dium X2, 1494, UU-410. 

Figs. 19, 20.--Zacantholdes afr. ~. graba.uiPack. 19, cranir!ium X1. 5 , 

1495. UU-437. 20, cranidium X2.5, 14'96, UU-4:;2. 
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EXPLANATION OP PLATE 1? 

F i g s . 1 -6 , 8 . ~ - Z a c a n t h o i d . e s p r o l i x u s n . s p . 1 , 2 , t o p a n d s i d e v i e w s 

of c r a n i d i u m 72,5% 1497$ UU-465. 3 f 5« s i d e and t o p v i e w s of 

s m a l l c r a m d i i i m X5$ 1498 , UU-465. 4 , 8 , t o p and s i d e v i e w s of 

h o l o t y p e p y g i d i u m X6, 1499 , UU-465. 6 , pyg id i i an X5, 1500 , UU-462, 

F i g s . 7» 9 -13* 1 6 - 1 8 , - - Z a c a n t h o i d e s i d a h o e n s i s W a l c o t t , 7 , c o m p l e t e 

i n d i v i d u a l , h o l o t y p e of Z B ho lopyg i i s R o s s e r X3, USNM 96/522, 

9 , l a r g e pyg id ium XI , 1 5 0 1 , UU-445. 10 , l a r g e u n d l s t u r l b e d c r a n i -

diura XI , 5 , 1502 , UU-442. 1 1 , c o m p l e t e p a r a t y p e i n d i v i d u a l 3 0 , 1 2 , 

f l a t t e n e d c r a n i d i u m and two t h o r a c i c s e g m e n t s XI , I 5 0 3 , UU-445. 13» 

f l a t t e n e d pyg id ium X l « 5 , 1504 , UU-444, 1 6 , c o m p l e t e s m a l l i n d i v i d 

u a l X 2 . 5 , G u n t h e r c o l l e c t i o n , same a s c o l l e c t i o n UU-4-45* 17$ 

c o m p l e t e s m a l l i n d i v i d u a l X 2 . 5 , G u n t h e r c o l l e c t i o n s , same a s 

c o l l e c t i o n UU-445. 1 8 , c o m p l e t e l a r g e i n d i v i d u a l X I , G u n t h e r 

c o l l e c t i o n , same a s c o l l e c t i o n UU-445* 

F i g s , 1 4 , 1 5 G e n u s and s p e c i e s u n d e t e r m i n e d 1 , 1 4 , 1 5 , t o p and o b l i q u e 

v i e w s o f f r a g m e n t a r y pyg id ium X2, 1505» UU-404, 

246 

EXPLANATION OF PLATE 17 

Figs. 1-6, 8 . --f!,acant.l].oid.es prol:~~ n. sp, 1, 2, top and side views 

f ·d· X2 t: 14r. r } TTTU J,/,-o· cranl lum ,.J, ';/ r, U '-'-1'0,) , 3, 5, side and top views of 

small cra,nidium X5, 1498 , uu-465. 4, 8, top and side views of 

. holotype pygidium x6, 1499, uu....l.J.65. 6, pygidiu.rn X5, 1500, UU....I.}62. 

Figs. 7. 9-13, 16-18.--Zacanthoides idahoensis 1'lalcott. 7, complete 

ind.ivid.ual, holotype of ~. holopygus Resser X3 , USNM 96.522. 

9, large pygidium Xl, 1501, UU-445. 10, large undisturbed crani-

cHum. Xl. 5, 1502, UU-442. 11, complete para type indi vid.ual X3. 12, 

flattened cranidium and b'o thoracic segments Xi, 1503, UU-44-5. 13, 

flattenedpygidium X1.5f 1504, uu-4li-4, 16, cOY!lJ?l ete sma.:'l indiv:i.d-

ual X2.5f G1..mther collection, same as collection UU··l.j.l."5. 1'7, 

complete small individual X2.5, Gunt.her collections, same as 

collection UU-445. 18, complete large individual Xl, Gunths:r' 

collection , same as collection UU-44-5. 

F'igs. 14, 15.--Genus and species undetermined 1. 14, 15, top a.nd oblique 

vlews of fra.gmentary pygidium X2, 1505f uU-4O'+. 

http://~-Zacanthoid.es
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EXPLANATION OF PLATE 18 

F i g s , 1 - 6 , - - Z e u g o s n i n a - g u n t h e r 1 n , g e n , n« s p , 1 , 5 , 6 , t o p , s i d e and 

f r o n t v i ews o f c r a n i d i i u a X6, 1506 , UU-405. 2 , c r a n i d i u m X6, 1507 , 

UU-405, 3 , h o l o t y p e pyg id ium X18, 1508 , UU-403, . 4 , l a r g e r 

f r a g m e n t a r y pyg id ium X6, 1509 , UU-403, 

F i g s , 7 , 1 0 , 1 1 , — G e n u s and s p e c i e s u n d e t e r m i n e d 2 , 7 , 1 0 , 1 1 , t o p , 

o b l i q u e , , and s i d e v i e w s of c r a n i d i u m X 2 , 5 , 1510* UU-408. 

F i g s , 8 , 9 , 1 2 , 1 3 . — A c h l y s o p s i s p u n c i a t u m n , s p , 8 , h o l o t y p e c r a n i d i u m 

X2, 1 5 1 1 , UU-428. 9 , c r a n i d i u m X6, 1512 , UU-427. 1 2 , 1 3 , f r o n t 

and s i d e v i e w s o f c r a n i d i u m X4, 1 5 1 3 . UU-427, 

F i g s , 1 4 - 1 7 • — - A l o k i s t o c a r e m c c o l l u m i n , s p , 1 4 , c r a n i d i u m . X6, 1514 , 

UU-451. 15i 16 , 1 7 , o b l i q u e , t o p , and s i d e v i ews of h o l o t y p e 

c r a n i d i u m X6, 1515 , UU-450. 

F i g s , 18 -2 .1«—-Alok i s toca re i d a h o c n s o R e s s e r , 1 8 , c o m p l e t e i n d i v i d u a l 

X I , 5 j 1516 , UU-435. 19 i l a t e x c a s t of i n d i v i d u a l l a c k i n g f r o n t 

o f c e p h a l o n X I , 5 r 1517 , UU-432* 2 0 , c o m p l e t e i n d i v i d u a l which. 

R e s s e r d e s i g n a t e d t h e h o l o t y p e of A, s p e n c e n s e X I , 5 * USNH 96516 , 

2 1 , h o l o t y p e X I , 5 , USNM 96507-
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EXPlANATION OF' PLATE 18 

Figs. 1 -6.--Zeugo~nina glmU~ri n. gen. n, sp. 1, 5, 6 , top, side a nd 

front vierm of cranidiwn x6, 1506~ UU-405. 2, cranir'lium X6 ,150'1, 

Uu·-405. 3, holotn,'e pyg:1.diuHl X18 , 1508 , UU.J}O) •. 4, larger 

fragmentary pygiclium X6, 1509 , UU···l~03, 

Figs, 7, 10, H.--Genus a nd s pecies undeterrllined 2. 7, lOs 11$ tOll, 

oblique ~ and side vieHs of cranidiura X2 • .5 , 1510: uu-4·08. 

Figs. 8, 9, 12, 13.--Achly.3 0psis pU·i('~t.Ulil n. s :p . e, holotype cranidi um 

X2, 1511, UU-428. 9, cranidium x6, 1.512, UU-427 . 12, 13, front. 

and side views of c:canidiu,1l X4 ,1.5 13, uu-427 0 

Figs. 14-17.--~10k~st~..£ mccollurd n . sp. 1)-!· , crc.nicii wll x6 , 1514 , 

UU-451. 15, 16, 17, oblique , top, and side views of holotype 

cranidiu.m x6, 151.5, UU·4jO. 

Figs. 18-21 . --Alokistocare ld.0,ho~ Resser, 18 , complete in0.1 vidual 

Xl.51 1516, UU-435 , 19, latex cast of i r.dividual la.cking front 

of cephalon Xi .5, 1517, UU-432. 20, complete individual ~~hich 

Resser designat9d the holotype of ~. fJpencense XL5. usm1 96516 , 

2l, holotype Xi .5, USNH 96507. 
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EXPLANATION OF PLATE 19 

F i g s , 1 - 5 . — A l o k i s t o c a r e l a t i c a u d u m R e s s e r . 1 , 5» t o p and o b l i q u e 

v i e w s o f c r a n i d i u m X6, I 5 I 8 , UU-41G, 2 , w e a t h e r e d c r a n i d i u m X I . 5 , 

1519 , UU-429. 3 , e x f o l i a t e d c r a n i d i u m X2, 1520 , UU-410, 4 , l a t e x 

c a s t o f c r a n i d i u m and a t t a c h e d s e g m e n t s XI , 1 5 2 1 , UU-433. 

F i g s , 6 - 8 . — A l o k i s t o c a r e m u t a b l i s n . s p 6 6 , two c r a n i d i a — c r a n i d i u m 

on r i g h t i s h o l o t y p e X5, 1522 , UU-465, ? , c r a n i d i u m 3 0 , 1 5 2 3 , UU-

4 6 5 , 8 , o b l i q u e v iew of h o l o t y p e c r a n i d i u m X5, 1522 , UU-465. 

F i g s , 9-11* — - A l o k i s t o c a r e m e l i n d e n s i s n . s p , 9 , 111 t o p and o b l i q u e 

v i e w s o f h o l o t y p e c r a n i d i u m X4, 1524 , UU-439. 1 0 , two c r a n i d i a 

X2, 1 5 2 5 , UU-439. 

F i g s , 1 2 , 1 3 , 1 6 , 1 7 . — A l o k i s t o c a r e n a n n o s n , s p , 1 2 , 1 6 , 1 7 , s i d e , 

f r o n t , and t o p v i e w s o f h o l o t y p e c r a n i d i u m X6, 1526 , UU-443, 1 3 , 

c r a n i d i u m X6, I 5 2 7 , UU-442, 

F i g s , 1 4 , 1 5 , 1 8 , 2 2 , 2 3 . — A l o k i s t o c a r e 1 1 a b r i g h a m e n s i s R e s s e r , 1 4 , 

c r a n i d i u m . X4, 1528 , UU-411, 1 5 , 1 8 , 2 3 , f r o n t , s i d e and t o p v i e w s 

o f c r a n i d i u m X4, 1529 , UU-411. 2 2 , f l a t t e n e d c r a n i d i u m X4, 1530 , 

UU-425. 

F i g s , 19 -2 .1 , 2 4 . - - A l o k i s t o c a r e 11a o c c i d e n s R e s s e r , 1 9 , 2 0 , t o p a n d 

o b l i q u e v i ews of c r a n i d i u m X6, 1 5 3 1 , UU-411 , 2 1 , 2 4 , s i d e and t o p 

v i e w s of c r a n i d i u m X8, 1532 , UU-411, 

2.50 

EXPLANATION OF' PLATE 19 

Figs . 1-5.--Alokistocare laticaudum Resser. 1, 5, top and obJ.i.que 

views of cranidium x6 , 1518, UU....JHO. 2, weat hered cranicl:i.um X1.5, 

1519, uu-429. 3, exfoliated cranidium X2, 1520, UU-L~10 r 4, latex 

cast of cranidium and attached segments Xl, 152t, UU-L1-33. 

Figs, 6-8.--Alokistocare mutablis 11. sp. 6, tvlO crani dia--cranidium 

on right is holotype X5, 1522, uu-465. 7, cranidium X3 t 1523 J UU·· 

J4-65. 8, oblique vieH of holotype cranidium X5, 1522, UU...l~65. 

Figs . 9-11.--Alokistocare melindensis n. sp, 9s 11, top and oblique 

views of holotype cranidium X4, 1524, UU-439. 10, two cranidla 

X2, 1525, UU-h 39. 

Figs, 12, 13, 16, 17 .--Alokisto~~ nan~ n, sp. 12, 16, 17, side~ 

front, and top views of holotype cranidium X6, 1526, UU-,I.:LlJ , 1J, 

cranidium x6, 1527, UU-LJ.42. 

F'igs. 14" 15, 1.8 , 22, 23. --Aloki s tocarella g'ighamens is Resser . 11} f 

cranidium X4, 1528, UU-411. 15, 18, 23, front, side and top viens 

of cranidiwu X4, 1529, UU-411. 22, flattened cranld ium Xl}, 1530, 

UU·425. 

Figs . 19-21, 24.--Aloki stocarella ~cid.~~ Resser . 19, 20, top and 

oblique vicms of craIlidiwn x6, 1.531, UU-411. 21, 2/.}, side and top · 

vie;,Ts of cranidium X8 , 1532, UU-411. 
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EXPLANATION OF PLATE 20 

F i g s , 1 , 2 , 5 * — A l o k i s t o c a r e l l a ? s p s u n d e t . 1 , 2 , 5» t o p , s i d e and 

o b l i q u e v i ews o f c r a n i d i u m X6, 1 5 3 3 , UU-443, 

F i g s , 31 4 , 6 - 9 , 1 2 , 1 6 . — B r t h i c h e i l u s t y p i c u m R e s s e r . 3 , c r a n i d i u m 

X 3 . 5 , USNM 9 6 5 3 3 . 4 , c r a n i d i u m X 3 . 5 , USNM 9 6 5 3 8 . 6 , ? , 1 2 , t o p , 

s i d e , a n d o b l i q u e v i e w s 01 c r a n i d i u m X6, 1534 , UU-434. 8 , i n d i v i d 

u a l d e s i g n a t e d a s h o l o t y p e o f B, a l v e a t u m by R e s s e r X3, USNM 

96538-371H.. 9 , i n d i v i d u a l l a c k i n g l i b x i g e n a e X3/USNM 96537-275R. 

16,. c o m p l e t e i n d i v i d u a l X4, USNi7! 9 6 5 3 7 - 2 8 5 - 1 0 9 F , 

F i g s , 10 , 1 1 , 13-15+—Paborcolla c r a c e n s n , s p , 1 0 , 1 1 , 1 3 , t o p , o b l i q u e 

and s i d e v i e w s of h o l o t y p e c r a n i d i u m Xo, 1535? UU-465, 1 4 , c r a n i 

dium X 4 . 5 , 1536 , UU-465. 1 5 , c r a n i d i u m X4, 1537 , UU-465, 

F i g s , 1 7 - 1 9 , - - C h a n c i a ebdome W a l c o t t , 1 7 , i n d i v i d u a l a s s i g n e d t o C, 

a n g u s t a by R e s s e r X I , 5 , USNM 9 6 5 2 3 . 1 8 , i n c o m p l e t e i n d i v i d u a l X I , 5 , 

USNM 7 0 2 7 4 . 1 9 , i n d i v i d u a l d e s i g n a t e d a s t h e h o l o t y p e of C. 

a n g u s t a by R e s s e r X I . 5 , USNM 9 6 5 2 3 . 

., 
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EXPIJ<l~ATION OF PL.A.TE 20 

Figs. 1,' 2, .5.--·Aloldstocarel1.3.'? sp. undet. 1, 2, ,5, top, side and 

oblique vhnrs of cranidj.~lT! x6 , 1533, UU-443. 

Figs. 3, 4, 6-9~ 12 . 16.--1?El:!..ichei}us tY.E.t£UJ1l. Ressel:'. 3, cranidium 

X3.5. lJSNli 96538 . 4, cra..n:ta.ium X3.5, USN}] 96.538 . 6, 7, 12, top, 

side, and obliquE: views of cranidium x6, 1534, UU-43l l- . 8,individ-

ual desi.g::iated. a.s holotype of 1!. §!}veatu;!!, by Resser X3, USNl1 

96538-3'71H. 9, individual lacking litrrigenae X3 , · USNN 96.537-275R. 

16,. complete ind.ividual X4, USNlvI 96537-285-109F. 

J.<'i68. 10. 11, J 3 '5 "" bo l~ ..:. -1. .--·~a ree .La eracans n. gP. ----- - 10, H, 13, to]? , obUquc: 

and side ViE1W8 of holot.Y."t')e cra.nid.lulU X6, 153.5, uu-46.5. 1J+, crani-

dlu.m Xi+.5. 1536 , uu..!·;·6.5 . 1.5, cranidlu.m X4, 1.537 , UU-46.5 . 

Figs. 1?-19.~-ChE&.ncia. ~.Q:lome_ vJalcott . 17, individual assigned to ,9.. 

~gusta by Resser X1.5. USNN 96.523. 18, incomplete individU2.1 Xi • .5, 

USNM. 70274. 19, i.ndivid.ual designated as the holotype of 9,.. 

~n&~sta by Resser Xl .5~ 1~NM 96.523. 
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EXPLANATION OF PLATE 21 

F i g s , 1 , 2 . — C h a n c i a c f , C. ebdor.e W a l c o t t , 1 , p a r t i a l c r a n i d i u m X2, 

1 5 3 8 , UU-430. 2 , l a t e x c a s t of c r a n i d i u m X2, 1539 , UU-430, 

F i g s , 3 - 6 , — C h a n c i a v e n u s t a ( R e s s e r ) , 3 S s i d e view of c r a n i d i u m .7,2.5* 

1540 , UU-420, 4 , 5 , t o p and o b l i q u e v i e w s of c r a n i d i u m X5, 1 5 4 1 , 

UU-408. 6 , c r a n i d i u m X4, 1542 , UU-408. 

F i g , 8 , - - C h a n c i a c o r i a c e a ( R e s s e r ) . H o l o t y p e c r a n i d i u m X2.5 i USNM 

9 6 5 3 3 . 

F i g s . 7 , 9 - 1 1 , 1 4 , 1 5 . — E h m a n i e l l a p e t a l o r a n . s p , 7 , c r a n i d i u m X6, 

1 5 4 3 , UU-460, 9 , 1 1 , f r o n t and t o p v i e w s of h o l o t y p e c r a n i d i u m 

X6, 1544 , UU-460, 10 , 14 , t o p and s i d e v i ews of c r a n i d i u m X6, 

I 5 4 5 , UU-460. 1 5 , pyg id ium XI0 , 1546 , UU-460. 

F i g s . 12 , 1 3 , 1 6 , — E h m a n i e l l a s t i b i n u s n . s p . 12 , h o l o t y p e c r a n i d i u m 

X6, 1547 , UU-461. 1 3 , c r a n i d i u m X6, 1548 , UU-461, 1 6 , pyg id ium 

x i 0 , 1549 , UU-461. 

F i g s . 1 7 - 2 1 . — ? E h m a n i e l l a s p e n c e ! ( R e s s e r ) . 1 7 , 2 1 , s i d e and t o p v i ews 

o f two i n d i v i d u a l s which R e s s e r a s s i g n e d t o C l a p p a s p i s I d a h o e n s i s 

X I . 5 , USNM 96531-371Q. 1 3 , c r a n i d i u m a s s i g n e d t o C l a p p a s p i s 

s p e n c e ! by R e s s e r XI ,5$ USNM 96530-37 ' iV, 1 9 , c r a n i d i u m a s s i g n e d 

t o C l a p p a s p i s d o t i s by R e s s e r X 2 . 5 , USNM 9 6 5 3 4 , 2 0 , i n d i v i d u a l 

d e s i g n a t e d a s h o l o t y p e of C l a p p a s p i s i d a h o e n s i s by R e s s e r , X l ,5» 

USNM 9 o 5 3 1 - 1 0 8 u . 

EiXPLAl'JATION OF PLATE 21 

Figs. 1,2.--Cha.ncia cf. 9 .. ebiome Halcott. 1, pa.rtlal cran:i.d.'1.um X2, 

1538, uu-430. 2, latex cast of cranidiUlTl X2 ~ 1539, UU-430. 
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Figs. 3-6.--Ch~ncia venust<3: (Resser) . 3p side view of cranidiuffi X2.5, 

1.540, uu-420. 4, 5. top and obliqu e vim'Is of cranidi~lm X5, 1.51~.:l.$ 

uu-408. 6 , cranidium x4, 1.9+2 , UU-408 . 

Fig. 8.--Chancia cor iacea (Resser:). Hol(rtype cranidiu.'Tl X2 .5, USNf11 

96533. 

7, cranidium x6, 

1543, uu-460. 9, 11 t. fr ont and top v im-Is of hol otype crani d.ium 

x6, 1544, uu-460. 1<\ :1.4; top and s 5.0.!': v i eHS of cranidium. X6, 

151+5, uu-460 . 15, pygidium Xl0, 1.5l.~ 6, u u..J+ 60. 

Figs. 12 , 13, 16.--Ehmanie}'1~ sti~nus n . s p . 12, holotype c::canidium 

x6, 1547.U11-461. 13, cranidium X6 , 1548 , UU-l}61. :1.6, :pygidium 

X10, 1549, UU-4·61. 

Ji'igs. 17-21. --?Ehr.lani~ll.@:.. ~~D~i (Bess er). 17 , 21., side and top views 

of two individuals which Resser ass i gned to 91~.J2i~. l dahoe.!}sis 

X1.5, US NlIi 96531-371Q. 18 , cranidiun: a ssigned to Cl~'p~sFis 

s,Eencei by Resser X1.5, USNl·l 96530-3?1.V . 19, cranidium assigned 

to ClaJ)paspis dot is. by Resser X2 .S, (ISNH 96534 . 20, individual 

designated as holotype of Cl?-ppas 'Pis. i dahoens is by Resser , Xi • .5, 

USNl1 965Jl-108u. 



F i g s , 2 2 - 2 5 , - - N y e l l i n a m a l a d e n s i s n . gen , n , s p . 2 2 , 2 3 , 2 4 , t o p , s i d e , 

and f r o n t v i ews of h o l o t y p e c r a n i d i u m X4, 1550, UU-463. 2 5 , 

c r a n i d i u m X4, I 5 5 I , -UU--463. 

Figs, 22-25 . -~Nyellina maladensis n. gen. n. sp. 22, 23. 24, top, side, 

and front views of holotype craniditun X4, 1550, uu-463. 25, 

cranidiuffi X4, 1551, .UU-463. 
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EXPLANATION OF PLATE 22 

F i g s . 1 -4 , 6 , 7 « — E l x a t h i n a s p e n c e i ( R e s s e r ) , 1 , 4 , t o p and s i d e v i e w s 

of c r a n i d i u m X4, 1552« UU-428, 2 , 3 , t o p and o b l i q u e v i e w s of 

c r a n i d i u m X4, 1 5 5 3 , UU-428, 6 , i n d i v i d u a l l a c k i n g one l i b r i g e n a e 

X2, USNM 96540-373H. 7 , h o l o t y p e i n d i v i d u a l 3 0 , USNM 9-6540-3733. 

F i g s , 5 f 8 , 9 . — K o c h i n a v e s t i t a R e s s e r , 5 , 9 , t o p and f r o n t v i e w s of 

c r a n i d i u m X I . 5 , 1554 , UU-411, . 8 , c r a n i d i u m X2, I 5 5 6 , UU-411. 

F i g s , 1 0 - 1 2 , — X c c h i e l l a ? m a n s f i e l d l R e s s e r . 1 0 , 1 1 , t o p and s i d e v i ews 

of h o l o t y p e c r a n i d i u m X I . 5 , USNM 98557-395H. 1 2 , p a r t i a l c r a n i d i 

um X I . 5 , USNM 93557-395-i . . 

F i g s . I 3 - I 5 , 17* M e x i o e l l a g r a n o s a n , s p , 1 3 , c r a n i d i u m X5, 15551 UU-

4 0 5 . 14 , 1 5 , 1 7 , t o p , s i d e , and o b l i q u e v i e w s of h o l o t y p e c r a n i 

dium X4, 1557 , UU-403. 

F i g s . 1 6 , 1 8 - 2 2 , — N a o m i a s p i s t y p i c a l i s n , g e n , n , s p , 1 6 , p y g i d i u m X I 0 , 

1 5 5 8 , UU-422, 1 8 , l i b r i g e n a e X4, 1559 , UU-422, 1 9 , c r a n i d i u m 

X5, 1 5 6 1 , UU-423, 2 0 , 2 1 , 2 2 , t o p , o b l i q u e , and s i d e v i e w s of 

h o l o t y p e c r a n i d i u m X3, I56Q, UU-423. 

F i g s . 2 3 - 2 7 . — N y e 1 1 a l imbus n , s p , 2 3 , c r a n i d i u m X 2 , 5 , I 5 6 2 , UU-420, 

2 4 , 2.6, 2 7 , o b l i q u e , s i d e , and t o p v i e w s of h o l o t y p e c r a n i d i u m X3, 

1 5 6 3 , UU-420. 2 5 , p a r t i a l pyg id ium X3, 1614 , UU-420, 
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£XPIANA.'J' lON OF PLA.TE 22 

Figs, 1-4 , 6 , 7, --~)rathina sp8!lc81 (Besser), 1, I}, top and side views 

of cranidium X4 , 1552 ~ l.JU -428 . 2 , 3, top and oblique views of 

cranid.ium X4, 15.53 , UU...Lj-28. 6 j i ndiv).dual lacking one librigenae 

X2, U3HivJ 969.J-0-373H . 7, holot ype individual X3 , USNIvI 96540-373S . 

Figs, .5 r 8 , 9 . --fQ...qbina VE:sti ta Hesser. 5, 9, top and f ront views of 

cranidi um Xi.5, 1554, UU-41 1. . 8 , cranidium X2 , 1556 , uu-4H . 

Figs. 10-12 . --L<.2chiel~~:.? mans :f' i~ldi Resser. 10 , 11, top and side vieHS 

of holotype cranidium Xl. 5, US Nivl 9855?-395H. 12, partial cra.nicli

urn Xl,5 , USNM 98557-395.i. 

Figs. 13-15 , 17. r1exicella. gra~o3a n. sp, 13 , cranidium X5, 1555, uu·· 

4·05. J4, 15, 17, top , side , and oblique v i ews of holotype crani

dium Xl,., 1.557, UU-403 . 

Figs. 16, 1 .s -22 .--!li.i..2!f:..~:~£ ~'yJ?icalis n. gen. n. sp. 16, pygidiulfl X10 , 

1558 , UU -4.22 . 18 , librigenae x4 , 1559, uu-422 . 19, cranldium 

X5, 1561, UU-42J. 20, 21, 22, top, oblique, and side views of 

holotype cranidium X3 , 1560 , lfL1-423. 

F'i gs . 23-27.--Nye}la liml1~ n. sp, 23, cranidium X2.5, 1562, UU...i-l-20. 

24, 26, 27, oblique , s ide, and t op views of holotype cranidium X3, 

1563, UU-420. 25, parti2,1 pygidium X3, 1611+, UU-420. 
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EXPLANATION OF PLATE 23 

F i g s . 1 - 6 , - - N y e 1 1 a g r a n o s a ( R e s s e r ) . 1 , c r a n i d i u m X4, 1564 , UU-408, 

2 , 3t 4 , t o p , f r o n t , and s i d e v i e w s of c r a n i d i u m X 2 . 5 , 1 5 6 3 , UU-

4 0 8 . 5 , pyg id ium X5, I 5 6 6 , UU-408. 6 , pyg id ium Xe, I 5 6 7 , UU-408. 

F i g s . 7 - 1 0 . — N y e 1 1 a p e r i o s u s n , s p . 7 , 9 , 1 0 , t o p , s i d e , and f r o n t 

v i e w s o f h o l o t y p e c r a n i d i u m X I . 5 , I 5 6 8 , UU-420, 8 , c r a n i d i u m 

X I . 5 , I 5 6 9 , UU-420. 

F i g s . 1 1 - 1 3 . — N y e 1 1 a s p , u n d e t . 1 1 , 12 , 1 3 , t o p , o b l i q u e , and s i d e 

v i e w s of c r a n i d i u m X I . 5 , 1570 , UU-419. 

F i g s . 1 4 - 1 9 . — P a c h y a s p i s t y p i c a l i s R e s s e r . .14, 1 5 , 1 8 , t o p , s i d e , and 

f r o n t v i e w s of c r a n i d i u m X3, 1 5 7 1 , UU-411. 16 , c r a n i d i u m X5» 

1 5 7 2 , UU-411. 1 7 . pyg id ium X10, 1 5 7 3 , UU-411. 1 9 , pyg id ium XiO, 

1574 , UU-411. 

F i g s , 2 0 - 2 5 . — P a l i n e r e l l a e x i g u u s n . g e n , n , s p , . 2 0 , 2.1, 2 2 , f r o n t , s i d e s 

a n d t o p v i e w s of h o l o t y p e c r a n i d i u m XiO, 1575 , UU-452. 2 3 , 

c r a n i d i u m X10, I 5 7 6 , UU-443. 2 4 , c r a n i d i u m X7, 1 5 7 7 , UU-454, 2 5 , 

c r a n i d i u m X7, 1578 , UU-452. 
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EXPLANATION OF PlATE 23 

Figs. 1-6.--Nyella granosa (Res se:r:). 1, cranidiumX4 , 15 64 , UU-408. 

2, 3, Lt , top, front, and side vieNs of cranidium X2 .5, 1565, UU-

408 . 5, pygidium X5, 1566, uu-,4 08 , 6, pygj.dium Xb, 1567, UU-408. 

Figs. ?-10.--~lla .Eer~osL~ n, sp, 7, 9, 10, top, side, and front 

views of holotype cranidium Xl.5, 1568 , UU-'+20, 8 , cranidium 

Xl.5, 1569, UU-420 . 

Figs. 11-13.--Nyella sp, undet . 11, 12J 13, top, oblique p and side 

views of cranidium Xl.5, 1570 , UU-419 . 

Figs . 14-19.--?achyaspis typicalis Besser . l!+, 15, 18, to:!;', side, and, 

front vieYrs of cranidium X3, 15?1, UU-411 . 16, cranidium X5 r 

1572, UU-411, 17, pygidium Xl0, 1573, UU-411. 19, pygid:i.um X10, 

1574, uu-411. 

Figs. 20-25.--Palmerella exiguus n . gen. n. sp • . 20, 21, 22, f ront, side, 

and top views of holot ype cranidium X10, 1575, UU~-52 • . 23, 

cranidium X10, 1576, UU~r3 . 24, cranidiQm X7, 1577, UU-454.25, 

cranidium X7, 1578 , UU~}52. 
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EXPLANATION OF PLATE 24 

F i g s , 1 - 3 . - - O r a s p i s l imbus n . g e n , n , s p . 1 , 2 , 3 , t o p , f r o n t , and 

s i d e v i e w s of* h o l o t y p e c r a n i d i u m X6 ? 1 5 7 9 , UU-465. 

F i g s , 4 - 6 4 — O r a s p i s c f , 0 , l i m b u s . 4 , 5? s i d e and t o p v i e w s of c r a n i d i u m 

X7, 1580 , U.U-462, 6 , c r a n i d i u m X7, 1 5 8 1 , UU-462. 

F i g s , 7 - 9 , 1 2 , 1 3 . — P r o h e d i n i a ? s p e n c e i n , s p . 7» 8 , 1 2 , f r o n t , s i d e , 

and t o p v i e w s of c r a n i d i u m X4, 1 5 8 2 , UU-427. 9 , c r a n i d i u m X4, 

1 5 8 3 , UU-427. 1 3 , I n c o m p l e t e h o l o t y p e i n d i v i d u a l X4, 1584, UU-427. 

F i g s , 10 , 1 1 , 1 4 - 1 6 , — O n c h o c e p h a i u s ? s t i b i n u s n , s p , 10 , 1 4 , 15? t o p , 

s i d e , and f r o n t v i ews of h o l o t y p e c r a n i d i u m X5, 1 5 8 5 , UU-451* H » 

c r a n i d i u m X2, 1536, UU-452. 1 6 , c r a n i d i u m X2, I 5 8 7 , UU-447. 

F i g s . 17-19> 2 1 , 2 2 . — P r o h e d i n i a m a l a d e n s i s ( R e s s e r ) . 1 7 , c r a n i d i u m 

X4, 1588 , U U - 4 1 1 . 1 8 , c r a n i d i u m XIO, 1589 , UU-411, 1 9 , 2 1 , t o p 

and s i d e v i e w s of c r a n i d i u m X4, 1 5 9 0 , UU-411. 2 2 , s m a l l 

c r a n i d i u m X i O , 1 5 9 1 , UU-411, 

F i g s , 2 0 , 2 3 - 2 6 . — - P s e u d o m e x i c e l l a g r a n u l o s a n , g e n , n , s p , 2 0 , 2 4 , 2 o , 

s i d e , o b l i q u e , and t o p v i e w s o f h o l o t y p e c r a n i d i u m X6, 1 5 9 2 , UU-402, 

2 3 , 2 5 , t o p a n d s i d e v i e w s of c r a n i d i u m X5, 1 5 9 3 , UU-402, 

EXPLANATION OF PLATE 24 

F'igs. 1-3,--Oraspis limbus n. gen. n. s p. 1, 2, 3, top, front, and 

side vieHs ot~ holotype cranichum X6, 1579, uu465. 
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It'igs . J.J.-6 . --Ora~is cf. Q. 1-~~. 4,.5, side and top vieNs of cranicliun 

X,?, 1580, UU-462 . 6, cranidium X,?, 1581, UU-462 . 

Figs. 7-9, J2 , 13.--Prohedinia? s-pencei n. sp, 7,8, 12, front, sid.e~ 

and tor vieHS of cranidium X4, 1.582 I uu-427. 9, cranidiurn Xl.} J 

1583 , Uu-42? 13, incomplete holotype individual X4, 1.584 , \"jlJ...I.j·2 7. 

Figs . 10, 11, 14-16. ·-- Onchocephalus? stibinus n. sp . 10, 1/;'1 15, t op, 

side, and front views of holotype cranidium X5, 1585, UU....l.jj 1 . U ~ 

cranidiuJ1: X2, 1586 , 1..111-452 . 16, cranidium X2: 1587, uu....lj.!+7 . 

F'igs. 17-19, 21, 22.--Prohedini a maladensis (Hesser). 17 , cranidium 

Xl+, 1588 , UU-411. 18 , cranidium X10, 1589, uu-411. 19, 21, top 

and side views of cranidiwn X4, 1590, uu-411. 22, sma ll 

cranidhun Xl0 , 1591, uu-411. 

Flgs. 20, 23-26.--Pseudomexicella granulosa n. gen. n. sp. 20, 2l~" 26, 

side, oblique, and top views of holotype cranidium x6, 1592, UU-402. 

23, 25, top and side vieNs of cranid ium X5, 1593, UU-402. 

• 
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EXPLANATION OF PLATE 25 

F i g s . I , 2 , 4 , . 5 * — S p e n c i a t y p i c a l i s R e s s e r . 1 , c r a n i d i u m X3«5» USNM 

96535-372w , 2 , 4 , t o p and o b l i q u e v i e w s of c r a n i d i u m X 4 . 5 , USNM 

96535~372ui . 5 , h o l o t y p e i n d i v i d u a l X5, USNM 96535-372T . 

F i g s , 3 . 6 , 9 . 1 2 . —-Utia c u r i o V a l c o t t , 3 , 9 , 1 2 , t o p , s i d e , and f r o n t 

v i ews of c r a n i d i u m X5, 1 5 9 ^ , UU-434. 6, s m a l l c r a n i d i u m XIO, 

1 5 9 5 , UU-442 . 

F i g s . 7 . 8 , 1 0 , 11.—Ma l a d e 11a o c u l a t u s n . g e n . n , s p , 7 , 1 0 , 1 1 , t o p , 

o b l i q u e , atnd f r o n t v i e w s o f h o l o t y p e c r a n i d i u m X6, 1596 , UU-408, 

8 , c r a n i d L u m X6, I 5 9 7 , UU-408. 

F i g s . 1 3 , 1 4 , 1-5, 1 6 , 1 7 , 2 1 . - - V o l p c e p h a l i n a sfrofcesi n , s p , 1 3 , 1 7 , 

t o p and o b l i q u e v i e w s of h o l o t y p e c r a n i d i u m X6, 1600 , UU-465# 

1 4 , e x f o l i a t e d c r a n i d i u m X6, 1 5 9 9 , UU-405. 2 1 , s m a l l c r a n i d i u m 

XIO, 1 6 0 1 , , UU-403. 

F i g s . 1 5 , 1 8 - 2 0 . — P a c h y a s p i s e u r y l i m b u s n . s p , 1 5 , c r a n i d i u m X6, 1 6 0 2 , 

UU-410, 118, 1 9 , 2 0 , t o p , f r o n t , and s i d e v i e w s o f h o l o t y p e 

c r a n i d i u m X6, 1 6 0 3 , UU-410. 

EXPLANATION m' PLATE 25 

Figs, 1, 2,4, ..5.--Spencia tl.P~LCa. li?. Resser. 1, c:::"o.11idiunl XJ.5J USNM 

965J5-372·W'. 2, 4, top and oblique vi81m of cranidium X.L~,5, USNN 

96535-372Ul. 5, holotype i ndividual X5, USNM 96535-3721'. 

Figs. 3, 6, 9, 12.--Uti~ curio I'la.lcott, 3, 9, :1.2, top, side, and front 

vieHs of c;ranidi um X5, 1594, UU.J.~ 34, 6 1 smaJ.lcranidi wu X10, 

1.595, UU-4J.l.2, 

Figs, 7, 8, 10, 11.--Maladella. ocu].a1us n, gen, n, sp. 7, 10, 11, top, 

obUque, rund front Vi81fS of holotype cranidium x6, 1.596, UU...J..,108. 

8, cranidLum X6 , 1597, UU...J+08., 

Figs, 13, 14, 1 . .5, 16, 17, 21,--NoloceJ?Q~lina stok~E_i 11. sp, 13, 17, 

top and obU<iue vieVTS of holotype cranidium x6, 1600,. UU...J~-05 • . . 

14, exfol:ll.ated cranidium x6, 1599, UlJ.J.f-05. 21, small cranidium 

. X10, 1601" uu-4ci3. 

Figs. 15. 18-20.--PachyasJ2is eurylimbus n, sp. 15p cranidi.u;n Xb, 1602, 

UU-410. 118, 19, 20, top, front, and side views of holotypE: 

cranidiu.'ll x6, 1603. UU-410. 
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EXPLANATION OF PLATE 26 

F i g s , i , 2 , —Genus and s p e c i e s u n d e t e r m i n e d 5 . 1 , c r a n i d i u m X3.5» 1604 , 

UU-459. 2 , c r a n i d i u m X3, 1605 , UU-459, 

F i g s , 31 4 , 8 .—Genus and s p e c i e s u n d e t e r m i n e d 6 . 3 . 4 , t o p and s i d e 

v i e w s of e x f o l i a t e d c r a n i d i u m XIO, 1606 , UU-400. 8 . p a r t i a l l y 

e x f o l i a t e d c r a n i d i u m XIO, 1607 , UU-400, 

F i g s . 5~7 ,—Genus and s p e c i e s u n d e t e r m i n e d 4 , 5» 7$ t o p and s i d e v i e w s 

of c r a n i d i u m X7, 1608 , UU-403. 6 , c r a n i d i u m X?, 1 6 0 9 , DU-403, 

F i g s . 9~12 ,—Genus and s p e c i e s u n d e t e r m i n e d 3 . 9 . 1 0 , 1 1 , 12 , f r o n t , 

t o p , o b l i q u e , and s i d e v i ews o f c r a n i d i u m X7, 1 6 1 0 , UU-465. 

F i g s , I 3 - I 6 , — G e n u s and s p e c i e s u n d e t e r m i n e d 7 . 13? c r a n i d i u m X6, 1612 , 

UU-460. 14 , 1 5 , 16 , t o p , f r o n t , a n d s i d e v i e w s o f c r a n i d i u m X6, 

1 6 1 3 , UU-460. 

F i g , 17 .—View of Middle Cambrian f o r m a t i o n s o u t h o f Ant imony Canyon, 

W e l l s v i l l e M o u n t a i n s , U t a h . BR- Br igham Q u a r t z i t e j NP- Naomi 

Peak Tongue,* S - Spence Tonguej HCL- High C r e e k L i m e s t o n e j LD-

L a n g s t o n D o l o m i t e ; U- Ute F o r m a t i o n ; BL- B l a c k s m i t h D o l o m i t e , 

EXPLiil~ATION OF' PlATE 26 

Fi gs , 1 , 2. - - Genus and species undete:cmineu. 5. 1 , cranidium X) .5, 16e);,. , 

UU-l.J-59. 2, cranidium X), 1605, UU-459. 

:F'igs. 3, 4~ 8 .--Germs and species undetermined 6 . J~ 1+, top and s i de 

vieHS of exfoliated cranidium Xl0, 1606, UU-l~OO . 8 , partia,lly 

exfoliated cranidium Xl 0, 1607 , UU -.L~ OO. 

Figs. 5-7. --Genus a nd species undetermined 4. . .5, 7, top and side views 

of cr8.nidium X7, 1608, uu-Lf.03 . 6, cranidium X7, 1609 , UU-}.j.03. 

Figs . 9-12 .--Genus 0.11.(1 species undetermined 3. 9, 10, H, J.2, front , 

top , oblique, and side vieHs of cranidium X7, 1610, uu....l;.65. 

Figs. 1J-16 .--Genus and species undetermined 7. 13 1 cranidium x6 , 1612, 

uu...l.f·60 . 14, 15, 16, top, front , and. side vieHs of eranidium x6 , 

1613 , ou-460, 

Ii'ig. 17. --VieH of fUddle CaIi1brian f ormation south of' Ant. i mony Ca!(yon, 

Wellsville IVlountains , Ut ah . BR- Bri gham Quartzite ; Np·· N8.omi 

Peak Tongue j S- Spence Tongue ; HCL- Hi gh Creek Limestone j hD

langston Dolomite; u - ute Formation ; BL- Bl a c ksmith Dolomite. 



266 

PLATE 26 

.~.~ 
, -'~ ......... .... ' .. ~.-

4 

16 



APPENDIX 

Measured S e c t i o n s 

One s e c t i o n i n s o u t h e a s t e r n I d a h o and one i n n o r t h e r n Utah ( T e x t -

f i g , 1 ) we re m e a s u r e d , and a r e d e s c r i b e d h e r e , Each s e c t i o n was mea

s u r e d w i t h a J a c o b ' s s t a f f , was marked w i t h a s t r i p e of y e l l o w p a i n t 

e v e r y f i v e f e e t , and t h e s t r i p e s were numbered e v e r y 25 f e e t . Most 

b e d s were sampled f o r f o s s i l s , and c o l l e c t i o n s were bagged s e p a r a t e l y 

a n d l a b e l e d t o c o r r e s p o n d w i t h t h e p o s i t i o n of t h e bed a b o v e t h e "base 

of t h e s e c t i o n . 

Rock d e s c r i p t i o n s a r e g i v e n i n g e n e r a l f i e l d t e r m s . F r e s h and 

w e a t h e r e d c o l o r s were d e t e r m i n e d w i t h t h e a i d of a G e o l o g i c a l S o c i e t y 

o f Amer i ca r o c k - c o l o r c h a r t , 

Beds from which t r i l o b i t e s were c o l l e c t e d and t h e i d e n t i f i e d g e n e r a 

and s p e c i e s i n e a c h c o l l e c t i o n a r e l i s t e d a f t e r t h e l i t h o l o g i c d e s c r i p 

t i o n o f t h e b e d s , The t r i l o b i t e s p e c i e s a r e a r r a n g e d a l p h a b e t i c a l l y by 

genus i n e a c h l i s t , f o l l o w e d by g e n e r a and s p e c i e s of o t h e r p h y l a . 

S e c t i o n s were measu red from b o t t o m t o t o p , b u t a r e d e s c r i b e d h e r e 

from t o p t o b o t t o m . The " F e e t Above B a s e " f i g u r e r e f e r s t o t h e s t r a t i -

g r a p h i c h e i g h t of t h e b a s e of e a c h u n i t above t h e b a s e of t h e f o r m a t i o n . 

The f i r s t number by e a c h f a u n a l l i s t i n d i c a t e s t h e U n i v e r s i t y o f Utah 

c o l l e c t i o n number . The number i n p a r e n t h e s e s i s t h e f o o t a g e 3,bove t h e 

b a s e o f t h e f o r m a t i o n . For e x a m p l e , f o r UU-416 ( 8 ? ) , "UU-416" i s t h e 

c o l l e c t i o n number , and " 8 ? " i n d i c a t e s t h e c o l l e c t i o n came f rom 8 7 f e e t 

a b o v e t h e b a s e of t h e f o r m a t i o n , 

AF'PENDIX 

One section in southeastern Idaho and. one in northern Utah ('l'ext-

every five feet, and -the StJ:-iPE'S were nU:T!I:l0x ed ev':::'1'Y 25 f(!-:;-t,. Nost 

ancl J.,..~beled to correspond with the p~s:Ltlo:r. of the 'bed above t.he ba.se 

of the section. 

weathered (:010:':'5 1-i8YO det.erlilinGd wl-(-,h the ~J.id oi: a Geo1og5,cal SociGty 

Bed.s from ,;;h:i.ch trilobites -Tere collec"ted and tr:.c identlfied genera 

and species tn each collectj 0;1 are listed after the 11 tho logic descrip-

tion of the beds. The trilobite specJ..s,s are arcanGed alpha.betlc2..1ly by 

genus in 88.ch list f followed by gel1.era and species of other phyla. 

Sections Here j,loasured from -Dottom to tOPt but are described bere 

from top to b<.:,..ttom. The "Fe.et Above Base" figu:t'e refers to tho st:r.'ati-

graphic height. of the r.ase of each u:nlt above the rose of the formation. 

The first nn':l1bsr by each fatu'1al list indicai:es the University of utah 

collection nUini:>e:r. The nUl:lOOr in :,'),'xt"snt,heses is the footage c;.bove t.he 

tase of tbe formation. For example ~ fo:r Ujj..lH6 (8'1), "uu...iH6" iz the 

collection number I and He?" indicat,e:;~ the collection came from 87 feet 

above the base of the forrr:.atioL. 
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Malad Range , I d a h o 

The s e c t i o n was measured on t h e n o r t h s i d e of Two Mi le Canyon, 

n e a r i t s mouth , I n t h e NE 1/4 s e c , 3 5 , T 14 S , R 36 E , a p p r o x i m a t e l y 

two m i l e s s o u t h e a s t of Malad C i t y , I d a h o . The b a s e of t h e s e c t i o n i s 

a b o u t 50 y a r d s e a s t of a s m a l l r o c k q u a r r y , and t h e s e c t i o n i s a b o u t 

100 y a r d s e a s t of wha t p r o b a b l y i s l o c a l i t y 5 4 s of R e s s e r f s ( 1 9 3 9 b , p . 

17) P t a r r a l g a n i a s t r a t a . S t r i k e of t h e beds i s N 8 0 ° E . and d i p i s 10° 

NW. 
U n i t F e e t 

T h i c k n e s s » Above 
~^L9£:JJL.^ Base 

SPENCE TONGUE OF THE LEAD BELL SHALE —102 f e e t ( t o p p a r t removed by 
f a u l t i n g ) 

F a u l t 

1 8 , Covered i n t e r v a l , s h a l e f l o a t , , . , , 14 88 

1 7 . L i m e s t o n e , m i c r i t i c , d a r k - g r a y , 

w e a t h e r s medium-dark g r a y ; 

b e d s t h r e e t o e i g h t i n c h e s 

t h i c k ; many w h i t e c a l c i t e 

v e i n s , 

UU-416 ( 8 7 ) O r y c t o c a r e g e i k e i 

O r y c t o c e p h a l u s w a l c o t t i 

T h o r a c o c a r e m i n u t a 

i n a r t i c u l a t e b r a c h i o p o d s 2 86 

16 , Covered i n t e r v a l , s h a l e f l o a t 6 80 

1 5 . L i m e s t o n e , m i c r i t i c , d a r k - g r a y , 

w e a t h e r s medium-gray t o 

p a l e - y e l l o w i s h - b r o w n ; beds 

1/4 t o f i v e i n c h e s t h i c k ; 

-~ ........ -
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The section Has measured on the north side of Two t::ile Canyon, 

neal' its rr:ou-ch, in the NE '1/4 sec. 35, T 1l.j· S, R 36 E, 8.pp.:co;·:imately 

b:o miles southeast of ['!alad Clty, Idaho. The b:W0 of the section is 

a.bout .50 Yf,xds east of a small rock quarry, and tho::: ~.€ct.ion is abo'Lit 

100 yards ea.st of .. That probably is locality 54s of Resser's (t939b, ii, 

17) Pta!:~i~r~:i.a strata. Strike of the beds is N 80
0 F~. and. clip is 10

0 

NW. 
Un:i:t 

Thic}:n2ss ) 
Foet ------,-.._-

SPENCE TONGUE OF THE LEAD BELL SHALE --102 feet (top p.--J..r-c remo\1Gd by . 
faulting) 

Fault 

18. Covered interval, shale float ••••••••••••••••.•••• 14 

t 7. Limestone, m:i.cri tic, dark-[:,Tay, 

weathe:cs mediUlr.-·dark {eT.ray; 

beds three to eight in,:::hes 

thick; many white calcite 

veins. 

uu-416 (87) Cxyctocare ge].lce~ 

Or.yctocepbalus '-Talcotti 

'rhoracoce.re mi~i'':. 

inarticulate brachiopo~~ •••••••••••••• 2 

16. Covered interval, shale float..................... 6 

15. Limestone, micritic, dark-gray, 

weathers medium-gray to 

pale-yellowish-brown; beds 

1./4 to five inch<3s thick; 

88 

86 

80 



many w h i t e c a l c i t e b e d s , 

UU-415 (76 ) Q r y c t o c a x e ffelkei 

O r y c t o c e p h a l u s w a l c o t t i 

P a g e t i a e l y t i a 

P e r o n o p s i s "bont terens is 

P e r o n o p s i s b r i g h a m e n s i s 

T h o r a c c c a r e m i n u t a 

i n a r t i c u l a t e b r a e h i o p o d s 

s p o n g e s p i c u l e s 

1 4 . Covered i n t e r v a l , s h a l e and 

l i m e s t o n e f l o a t , , , 

1 3 . S h a l e and l i m e s t o n e , s h a l y ; 

b o t h medium- t o d a r k - g r a y , 

w e a t h e r s l i g h t - t o medium-

g r a y j b e d s 1/8 t o l / 4 i n c h 

t h i c k ; p r o s p e c t p i t y i e l d e d 

a few f o s s i l s . 

UU-413 ( 4 1 ) Q r y c t o c e p h a l u s w a l c o t t i 

T h o r a c o c a r e m i n u t a 

s p o n g e s p i c u l e s . . . . . . . . . 

1 2 . S h a l e and c l a y s t o n e , d a r k - g r a y , 

w e a t h e r s l i g h t - g r a y t o 

l i g h t - b r o w n ; beds l / i 6 t o 

1/4 i n c h t h i c k , 

O f f s e t 100 y a r d s wes t a c r o s s t e a r f a u l t , 

1 1 , C l a y s t o n e , d a r k - g r a y , w e a t h e r s 

l i g h t - g r a y t o l i g h t - b r o w n ; 

many 1·:hi.te calcite ~ds. 

Pe:C0110TlSis bOnlJ.erensis -_. -~ --------
f~onoJ?Sif£ brigbamensis 

Thoracocare r.dnuta 

ina.rticulate brachiopods 

sponge ' 5 picules, ..... a •••••• ~ , ••••• , • t 5 75 

14·. Covered interval, s hale and 

limestone float .. .. .... ~ ..... , ... ~ .......... . '. 9 

13. Shale 8~d limestone, shaly; 

both rnedium- to dark-g-L';:~y, 

weathers light- to medium~ 

gray; beds 1/8 to 1/4 inch 

thick; prospect pit yielded 

a few fossils. 

Thoracocare minuta 

sponge spicules ........................ 25 39 

12. Shale and claystone, dark-gray, 

weathers light-gray to 

light-brOlm; beds 1/16 to 

1/4 inch thick •.••• • •••••.••••••••••••••.•••• 37 2 

Offset 100 yards west across tear fault. 

11. Claystone, dark-gray J ",eat lers 

light-gray to light -1:rrmm; 
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b e d s 1 /16 t o l A i n c h t h i c k . 

UU-412 ( 1 ) B l r a t h i n a c f . E, s p e n c e l 

O g y g o p s l s t y p i c a l l s 

Q r y c t o c a i ' 9 g e i k e i 

Q r y c t Q c e p h a l u s w a l c o t t i 

P e r o n o p s i s b o n n e r e n s i s 

P e r o n o p s i s b r i g h a m e n s i s 

T h o r a c o c a r e m i n u t a • • 2 0 

TWIN KNOBS FORMATION —83 f e e t 

1 0 . L i m e s t o n e , s p a r r y and m i c r i t i c ; 

medium- t o d a r k - g r a y , w e a t h e r s 

l i g h t - t o med ium-gray j b e d s 

r a n g e f r o m f o u r t o 10 

i n c h e s t h i c k { l i m o n i t e 

s p e c k s common; l e d g e f o r m e r . 

UU-411 ( 8 3 ) A l o k i s t o c a r e 1 1 a b r i g h a m e n s i s 

A l o k i s t o c a r e 1 1 a o c c i d e n s 

B a t h y u r i s c u s wag a t e hens i s 

K o c h i n a v e s t i t a 

O g y g o p s i s t y p i c a l i s 

2 ^ ? i 2 2 £ P 2 l ^ i i £ £ . t y p i c a l i s 

P a c h y a s p i s t y p i c a l i s 

j P a g e t i a m a l a d e n s l s 

P a g e t i a r e s s e r i 

P a g e t i a r u g o s a 

P e r o n o p s i s b o n n e r e n s l s 

P e r o n o p s i s b r i g h a m e n s i s 

270 

beds 1/16 to J/4 lnch thick. 

Thora...:::...<?2..~"£~ :llinut,.?:.................... 2 o 

TWIN KNOBS F'OHllATION --:83 i'eet 

:to. Limestone ~ spa.r:ry and. I'llcrHic; -, 

medium- to da.rk-grs.y f .wat.hers 

lJ.ght- to medl'.1Jil-D-'B.y; beds 

range from four to 10 

inches thick; limonite 

sp9cks common; lecl:;e former. 

AloI:isto~arolla occidens ----_.--_._---- -----
Bathyurisc'J.s ~atchensis 

Koch:tna v0stita -- ----



c i x 

P r o h e d i n i a m a l a d e n s l s 

T h o r a c o c a r e I d a h o e n s i s 

Z a c a n t h o i d e s a l a t u s 

H e l c i o n e i l a s p , u n d e t , 

H y o l l t h e s s p , u n d e t , 

i n a r t i c u l a t e b r a c h i o p o d s 

UU-410 ( 8 2 ) A l o k i s t o c a r e ^I^Cjau&uni 

K o o t e n i a c o n v o l u t a 

K o o t e n i a s p , u n d e t . 

O r y e t o c a r e g e i k e i 

P a c h y a s p i s e u r y l i m b u s 

P a g e t i a r e s s e r i 

Z a c a n t h o i d e s l a t u s 

a r t i c u l a t e b r a c h i o p o d s 

H y o l i t h e s s p , u n d e t , 

UU-409 ( 8 1 ) K o o t e n i a c o n v o l u t a 

Q r y c t o c e p h a l u s m a l a d e n s i s 

P a g e t i a r e s s e r i 

P t a r m l g a n i a e x i g u a 

Z a c a n t h o i d e s a l a t u s 

UU-408 ( 7 9 ) A l b e r t e l l o i d e s m a l a d e n s i s 

^ t h a b a s k l a s p . u n d e t , 2 

G h a n c i a v e n u s t a 

K o o t e n i a a r c u a t a 

K o o t e n i a b r e v i s p i n a 

K o o t e n i a c o n v o l u t a 

Ma lad, e 11a. o c u l a t u s 
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Thoracocare iriaho€:nsis ------- -------
Zacanthoides ala.tus .. _._- ------

Helcionella sp. undct. 

1:!Yolt thes 5p. tmdet. 

i.narticula te brachiopods 

uu.J.~1 0 (82) Alokistocare la.tic.~ 

Kootenia convoluta 

Koote1j.ia sp. undet. 

articulate brachiopods 

liyolithes sp, undet. 

Pagetia resseri 

Zacanthoicles alatus 

uu..JJ,03 (79) Alc.eytelloides maladensis 

Athah.1.skia sp. undet. 2 

Kootenia arcuata ----_. 

Koo-:enia convoluta 

f-la§dello.:, oculatus 



Nye11a g r a n o s a 

J tyel l f t l i m b u s 

Nyjslla P i ^ o s i j 3 _ 

0 I eno id . e s m a l a d e n s l s 

O r y c t o c e p h a l i t e s t y p i c a l i s 

O r y o t o c e p h a l u s m a l a d e n s i s , 

i & c h y a s p i s t y p i c a l i s 

P a g e t i a r e s s e r i 

P a x a l b e r t e l l c , j u d i t h l 

P o l i e 1 1 a germana 

P t a r m i g a n i a ejci^ua 

P t a r m i g a n o i d e s p r o p i n o u a 

Z a c a n t h o i d e s a l a t u s 

Z a c a n t h o i d e s a f f . Z . a l a t u s 

Z a c a n t h o i d e s c f . Z . a l a t u s 

Genus and s p e c i e s und .e te rmined 1 

a r t i c u l a t e b r a c h i o p o d s 

H e l c l o n e 1 1 a s p , u n d e t , 

H y o l i t h e s s p , u n d e t , 

i n a r t i c u l a t e b r a c h i o p o d s 

S a n d s t o n e and l i m e s t o n e ; s a n d s t o n e 

l i g h t - o l i v e - g r a y w i t h dusky 

r e d s t r e a k s , w e a t h e r s l i g h t -

t o m e d i u m - l i g h t - g r a y i medium-

s c a l e c r o s s b e d d i n g . L i m e s t o n e 

m e d i u m - g r a y , w e a t h e r s l i g h t - g r a y , 

OTJ-40? ( ? 8 ) A l b e r t e l l a ^ y n t h o s 
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Olenoides malF;.,d9r!s1.s -----,_ ..... ----------
.\ 

Poli81J~ 8,.ermana 

Genus and. species und.etermined 1 

articulate urachiopods 

Helcionella sp. undet. 

j.TBxt.icula te brachiopod.s ••••••• J , • • • • • 5 '18 

9. Sand.stone a.nel limes tone; sands tone 

light-oliv0-·gray with dusky 

red streaks, 'Heathers light-

to mediwu-light-gl..'ay, mediulIl-

scale cross bedding. Limestone 

medlum-gray, Heathers light-gray. 

http://Ienoid.es
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A l b e r t o 111 na a s p i n e s a 

Mexico11a g r a n o s a 

Nye11a g r a n o s a 

V o l o c e p h a l i n a s t o f e e s l . . . . . . . . . . . . . . . . . 3 75 

8 , S a n d s t o n e , a r g l l l i t e , and l i m e s t o n e , 

i n t e r b e d d e d s a n d s t o n e medium-

t o d a r k - g r a y , w e a t h e r s d u s k y - r e d 

and m o d e r a t e - t o p a l e - y e l l o w i s h -

brown} beds \jh t o e i g h t i n c h e s 

t h i c k | m e d i u m - s c a l e c r o s s 

b e d d i n g ; l e d g e f o r m e r , A r g i l l i t e 

m e d i u m - g r a y , w e a t h e r s p a l e -

y e l l o w i s h - b r o w n . L i m e s t o n e 

med ium-g ray , w e a t h e r s l i g h t -

t o med ium-gray , l i m o n i t e s p e c k s c o m m o n , , , , , , , 15 60 

7 . S a n d s t o n e , c a l c a r e o u s w i t h l i m e s t o n e 

l e n s e s , med ium-gray , w e a t h e r s 

b r o w n i s h - t o o l i v e - g r a y ; 

l i m e s t o n e l e n s e s composed 

d o m i n a n t l y of t r i l o b i t e c a r a p a c e s . 

UU-405( 5 7 ) A l b e r t e l l a g y n t h o s 

A l b e r t e l l l n a a s p i n o s a 

M e x i c e l l a g r a n o s a 

V o l o c e p h a l i n a s t o k e s l 

Z e u g o s p i n a gun u h e r i 

UU-40^ (56 ) A l b e r t e l l l n a a s p i n o s a 

M e x i c e l l a g r a n o s a 

Volo~£Pl~~IJna Gtokes~ .•••••••••••••••• 3 

8. Sandstone, argillite, and limestone, 

interbedded sandstone meciiu.rr.-

to dark-gray, weathers dusl::y-red 

and moderate- to pale-yeJ.lmdsh

brmm; beds 1/4 to eight inches 

thick; medium-scale cross 

bedding; 1edge former. Argillite 

mediwu-gray, weathers pale

yel101dsh-brovm. IJimestone 

IT!edium-gray, weathers light-

to medium-gray, limonite specks commorJ •••••• , 15 

7, Sandstone, calcareous with limestone 

lenses, medium-gray, weathers 

brovmish- to oliye-gray; 

limestone lenses composed 

dominantly of trilobite carapaces. 

uu-405 ( 57) ~l~_~ e;yrrt)10s 

Albertellli1C'. a.spi~ 

Mexicella £!"~ 

Volocephali~a ~t0kesi 

uu-4Q1~ (56) Albertell-j na §~l~ 

~'lexi~ lb. €3? ~c.:E..~. 

2?3 

75 

60 



2?4 

Nye11a g r a n o s a 

Pseudomex ice11a g r a n u l o s a 

V o l o c e p h a l i n a s t o k e s l 

Z e u g o s p i n a g u n t h e r ! 

Genus and s p e c i e s u n d e t e r m i n e d 2 

UU-403 ( 5 5 ) A l b e r t e l l l n a a s p i n o s a 

M e x i c e l l a g r a n o s a 

Nye11a g r a n o s a 

P s e u d o m e x i c e l l a g r a n u l o s a 

V o l o o e p h a l i n a s t o k e s l 

Z e u g o s p i n a g u n t h e r i 

Genus and s p e c i e s u n d e t e r m i n e d 4 

i n a r t i c u l a t e b r a c h i o p o d s ? 5 3 

6 . A r g l l l i t e , m i c a c e o u s , d u s k y - y e l l o w -

g r e e n , w e a t h e r s d u s k y - r e d t o 

m o d e r a t e - b r o w n , s l o p e f o r m e r , , , , , , , 13 4 0 

5 . S a n d s t o n e , c a l c a r e o u s , med ium-g ray , • 

w e a t h e r s p a l e - y e l l o w i s h - b r o w n , 

l e d g e f o r m e r , 

UU-41? ( 3 6 ) A l b e r t e l l a g y n t h o s 

A l b e r t e l l l n a a s p i n o s a 

Ps eudomexic e11a g r a n u l o s a 

V o l o c e p h a l i n a s t o k e s l , 3 3 7 

4 , S a n d s t o n e , c a l c a r e o u s w i t h s p a r r y 

l i m e s t o n e l e n s e s . Medium-

d a r k - g r a y , w e a t h e r s p a l e -

y e l l o w i s h - b r o w n , 

2'14 

Volocephalir.~ stol~i 

Zeugospina gunther~ 

Genus and species undetermined 2 

UU-40J (55) Al berte lUna §::Sj)inosa 

!'1exice lla g:ranosa 

NyeJ.1a S!~ 

Pseudomexicella granulosa 

Volocephi11ina. stokesi 

Zeugospina guntheri 

Genus and species undetermined 4 

inarticulate brachiopods •••••••••••••• 7 

6. l~gilllte, micaceous, dusky-yellow-

green, weathers dusky-red to 

moderate-brovTn, slope former................. 13 40 

5. Sandstone, calcareous, medium-gray, 

weathers pale-yellorrish-"brovm, 

ledge former. 

UU-417 (36) Albertella gynt~s 

Albertellin~ aspigosa 

Pseudomexicella gra.nulosa 

VoloceEhali~ stokesl •••.••••••••••••• 37 

4. Sandstone, calcareous Hith sparry 

limestone lenses. l1edium-

dark-gray, weathers pale-

yelloHish-brown. 



A l b e r t e l l l n a a s p i n o s a 

M e x i c e l l a g r a n o s a 

Pseudomexice I l a g r a n o j l a s a 

V o l o c e p h a l i n a s t o k e s l 

UU-401 (31 ) A l b e r t e 11a g y n t h o s 

Pseudomex ice11a g r a n u l o s a 

V o l o c e p h a l i n a s t o k e s l , , . . , 

3 , A r g l l l i t e , m i c a c e o u s ; d u s k y -

y e l l o w - g r e e n , w e a t h e r s 

d u s k y - r e d t o m o d e r a t e - b r o w n ; 

b e d s l / 3 t o 1/4 i n c h t h i c k ; 

s l o p e f o r m e r ; a b u n d a n t t r a c e 

f OcsSi I s , , , , , , « , « , , 

2 . S a n d s t o n e , c a l c a r e o u s w i t h i n t e r b e d d e d 

a r g l l l i t e ? s a n d s t o n e l i g h t - o l i v e -

g r a y , w e a t h e r s l i g h t - d u s k y - r e d t o 

m o d e r a t e - r e d d i s h - b r o w n ; b e d s one 

t o e i g h t i n c h e s t h i c k ; s p a r s e l y 

f o s s i l i f e r o u s , A r g l l l i t e , d u s k y -

y e l l o w - g r e e n , w e a t h e r s d u s k y - r e d t o 

m o d e r a t e - b r o w n ; beds i / 8 t o i / 4 

i n c h t h i c k , 

UU-400 ( 2 ) A l b e r t e 1 1 a g y n t h o s 

Genus and s p e c i e s u n d e t e r m i n e d 6 

BRIGHAM QUARTZITE —5*0 f e e t e x p o s e d 

1 , Q u a r t s i t e and a r g l l l i t e w i t h minor 
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Pseudomej::!.celJ.,~~ E;Y'8.l":l,llcsa ______ "' _____ , ____ h.. ______ _ 

31 

3. Ar·€;j.lli te, micaceous; dusky-

yeJ.lml-gl.'een, .... rea thers 

duskY-Ted to mod.erate- 'brmTn 1 

beds 1/8 to 1/4 inch thick; 

slope former; abundant tra.ce 

fossils c • ,., , <C •• f • f • ., 01 " c: • " •••••• f -t • , • '" tJ ••• f • • •• 11 20 

2. Sandsl'.oYlo, calcareousl'rith interbedded 

argillite; st:lndstone light-oli ve-

gray, weathers light-dusky-y.'ed to 

moderate-reddish-brown; beds one 

to eight inches thick; sparsely 

fossiliferoUE.. Argillite f dx,sky-

yellovr-green, weathers dusky-red to 

moderate-b:co.m; beds 1/8 to 1/4, 

inch thick. 

uu-400 (2) Albertella gY!!:t,h~ 

Genus and species ~~determined 6 •..•.• 20 o 

BRIGHA;>1 QUARTZITE --510 feet eXFosed 

1. Q,uartzi t~~ and argilli to;; wit.h minor 



2 7 6 

c a l c a r e o u s s a n d s t o n e u n i t s * 5 1 0 0 

W e l l s v i l l e M o u n t a i n s , Utah 

The s e c t i o n was measu red on t h e f i r s t r i d g e s o u t h of Ant imony 

Canyon i n t h e S3 1/4 s e c , 36 T 10 N, R 2 ¥ and SW l / 4 s e c , 31 T 10 N, 

R 1 W, a b o u t 2 , 5 m i l e s n o r t h of Rrigham C i t y , U t a h , The b a s e of t h e 

s e c t i o n b e g i n s a t an e l e v a t i o n of a b o u t 6 , 3 0 0 f e e t . S t r i k e i s N 3 5 ° W 

and t h e d i p i s 4 0 ° ME. 

U n i t F e e t 
T h i c k n e s s Above 

F e e t . E a s e 

UTE FORMATION — T h i c k n e s s of f o r m a t i o n a b o u t 600 

f e e t , o n l y l o w e r 190 f e e t m e a s u r e d , 

3 3 • S h a l e and l i m e s t o n e , s h a l y ; s h a l e 

l i g h t - o l i v e - g r a y j w e a t h e r s 

m o d e r a t e - y e l l o w i s h - b r o w n on 

e x p o s e d s u r f a c e s ; b e d s 1/8 t o t h r e e 

i n c h e s t h i c k . L i m e s t o n e , medium-

l i g h t - g r a y , beds 1/4 t o two 

i n c h e s t h i c k ; s h a l y p a r t i n g s 

w e a t h e r i n t o h i g h e r r e l i e f , . , , « . , , 6 184 

3 2 , L i m e s t o n e , m i c r i t i c , m e d i u m - l i g h t -

g r a y ; beds 1/2 t o two i n c h e s 

t h i c k , w i t h minor o o l i t e s ; 

s i l t y p a r t i n g s w e a t h e r i n t o 

h i g h e r r e l i e f , 63 116 

3 1 . S h a l e , l i g h t - o l i v e - g r a y , w e a t h e r s 

m o d e r a t e - y e l l o w l s h - b r o w n ; b e d s 
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calcax'eous sandstone t;.ni ts •••••••••••• J ••••• "510 o 

The sect-ion was measured on t.he first ridge south of Ant:Llr:ony 

Canyon in the SI: 11L} sec, 36 T 10 N, It 2 \<! and SH i/lt SeC. 31 T 10 n, 

R 1 \~, about 2.5 TI,iles nOTth of 15.d.gha.;:i City, Utah. The lase of thf) 

section begins at G.11 elevation of about 6~JC>o feet. Strike is N 35° ~r 

and. the dip is 4.0
0 HE. 

UTE lOm;IAr~\IOij --'Thickness of i'oYRation abot:t 600 

feet, orily Im.-e:r ::'90 feet meas11.:t'ea .• 

33. Shale alld limestone, sha.l:r: s~18J.e 

l.ight-olive··graYi i'leat.hers 

exposed surfaces; teds 1/8 to th-cee 

inches thick. Limestone, I:lec.iun-

light-g:r'ay, bt.;ds 1/4 to hw 

inches thick; shaly partings 

Unit 
Thickn!,sG 

Feet 

weather into higher :relief •••••••••.••••••••• 6 

3r, 
&.-, Limestone, mica'ttie, medium-light~ 

gray; beds 1/2 to two in~hes 

thick, with ninor o(\lites~ 

silty partin8s weather into 

higher relief ...... (t • t •••• j " of If ••• # .......... ,. 68 

31. Shale, light-clive-gray, weat.he:!:'s 

moderate-yellowi.sh-'oJ:'own; tr-.:lCLS 

Feet 
A-bove 

Fase "-

184 

116 



1/8 t o 1/2 i n c h t h i c k 1 minor 

i n t e r b e d d e d s p a r r y l i m e s t o n e 

w i t h o o l i t e s . , . . 

L i m e s t o n e , s i l t y , medium-gray? b e d s 

1/2 t o t h r e e i n c h e s t h i c k ; 

a b u n d a n t o n c o l i t e and o o l i t e s ? 

m i n o r s h a l y l i m e s t o n e . . . , . . , . , • . « • * • « . , , . , . . • 

S h a l e , l i g h t - o l i v e - g r a y , w e a t h e r s 

t o m o d e r a t e - y e l l o w i s h - b r o w n ; 

b e d s 1/8 t o l / 2 i n c h t h i c k . 

UU-461 ( 6 8 ) E h m a n i e l l a s t i b i n u s 

L i m e s t o n e , s i l t y , medium-gray? b e d s 

1/2 t o two i n c h e s t h i c k ; o n c o l i t e s 

and o o l i t e s common; minor s h a l y 

l i m e s t o n e * 

S h a l e , w i t h i n t e r bedded s h a l y l i m e s t o n e ; 

s h a l e l i g h t - o l i v e - g r a y ; w e a t h e r s 

m o d e r a t e - y e l l o w i s h - b r o w n ; beds 

l / 8 t o l / 2 i n c h t h i c k . L i m e s t o n e , 

s i l t y , med ium-gray ; beds l / 2 t o two 

i n c h e s t h i c k , 

UU-460 ( 1 0 ) A t h a b a s k i a s p , u n d e t . 1 

E h m a n i e l l a p e t a l o r a 

K o o t e n i a mendosa 

Z a c a n t ho i d e s a v e m u s 

Genus and s p e c i e s u n d e t e r m i n e d 7 

1/8 to 1/2 inch thlck; miaor 

interbedded sparry lir.lestOi'1e 

wi 1~rl oolites ....... ~ .. ft ••• e , f 4 •••••• , ••••••• f 18 

30. Limestone, silty, mE:;dium~gray; beds 

1/2 to three inches thick; 

abundant oncolite and oolites; 

minor sr~ly limestone •••• , ••• , ••••••••••••••• 27 

29. Sr.tale, light-oHve-gray f we:.dhers 

to moderate-yellowish-br'own; 

beds 1/8 to 1/2 inch thick, 

UU-461 (68) Eb.Ti1£mie lla st.i bil}.!?:~ •••• , ••••••••••••• , . 5 

28. Limestone, sllty, medi1Lm-gray; beds 

1/2 t.o t.HO inches thick; oncolites 

and oolites common; minor shaly 

limes tone ••••••••• •• , •• ••••••••••.• , ••• , ••• , ,. /.j·2 

27. Shale, with interbedded shaly limestone; 

shale light-olive-gray; weathers 

mod.era te-yellorrish-·'brmm; beds 

1/8 to 1/2 inch thick. Limestone, 

silty, me·iium-gray; beds 1/2 to tHO 

inches thick. 

uu--4-60 (10) Athate.skia. sp. lUldet. 1 

Kootenia mendosa ----------
Zacanthoides ~vernus ------- -_._---

Genus and species u.ndete:rmined 7 

Helcionella. sp. 1ll1det. 

2'77 

98 

71 

66 

• 



2 ? 8 

H y o l l t h e s s p , u n d e t . 

UU-459 ( 2 ) A t b ^ b a s k i a s p , u n d e t , 1 

K o o t e n i a mendosa 

Z a c a n t h o i d e s a v e r n u s 

Genus and s p e c i e s u n d e t e r m i n e d 5 

H y o l i t h e s s p , u n d e t , 

i n a r t i c u l a t e b r a c h i o p o d s 

worm t u b e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 0 

UPPER TONGUE OF LANGSTONE DOLOMITE — 9 0 f e e t 

2 6 , D o l o m i t e , medium- t o c o a r s e - c r y s t a l l i n e , 

m e d i u m - l i g h t - g r a y ? w e a t h e r s p a l e - o r a n g e -

t o g r a y i s h - o r a n g e 1 beds i / 8 t o l / 2 i n c h 

t h i c k , med ium-gray , h o r i z o n t a l wavy 

l a y e r s a b u n d a n t ? beds r a n g e f rom f o u r 

i n c h e s t o t h r e e f e e t t h i c k ; c l i f f 

f o r m e r . , . , 90 0 

HIGH CREEK LIMESTONE —85 f e e t 

2 5 . L i m e s t o n e , s p a r r y , m e d i u m - d a r k - g r a y , w e a t h e r s 

m e d i u m - l i g h t - g r a y ; b e d s one t o t h r e e 

i n c h e s t h i c k ; a b u n d a n t G i r v a n e l l a . 

many w i t h w h i t e c a l c i t e f i l l i n g s 1 84 

2 4 , L i m e s t o n e , m i c r i t i c , d a r k - g r a y , w e a t h e r s 

m e d i u m - l i g h t - g r a y ; beds 1/2 t o f o u r 

i n c h e s t h i c k ; numerous w h i t e c a l c i t e 

v e i n s , 

UU-456 ( 7 2 ) A t h a b a s k i a b i t h u s 

Pialmeroj la . e x i g u u s 

Hyolithes sp. undet. 

Koot.enia mendosa .----
f-aca"nt0.9_id_~~ .;..:.e,_y,",-e.;;;2'~n,-,-l)"s 

Genus and. sIJecies lLTldetermined 5 

Hyolithes sp. undet. 

ina."'t"ticulate brachiopods 

W01"m tures .. " f •• ,. t r," t t •• f'. t ••• t ••• 24 

UPPE~R TONGUE OF LANGST'ON3 DOLO/lITE --90 feet 

26. Dol('nitE:~ med..i.um- to co~'se-crystalline, 

mediuH-light-gxay; weathers pale-orange

to e.;rayl:.::h-orange; 1Y3ds 1/8 to 1/2 inch 

thick, ;r:edJ.um--cray, horizontal wavy 

layers abundant; beds range from four 

inches to three feet thick; cliff 

formel."' ••• u •• ill • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 90 

HIGH CREEK LDlESTCNE --85 feet 

25. Limestone. sparry, medium-dark-gray, weathers 

medi~~-light-gra.y; beds one to three 

inches thick; abundant Girvanella .• 

mal!y ui th white calcite fillings............. 1 

24. Limestone, micritic, c1.a.rk-gray, weathers 

medi1.h'll-light.-gray; beels 1/2 to four 

inches thick; nwnerous whi te calcite 

veins. 

UU-'-ij6 (r/2) Athabaskia. "bithus 
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o 

o 
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i n a r t i c u l a t e b r a c h i o p o d s 2 7 5 7 

2 3 . L i m e s t o n e , s p a r r y , m e d i u m - d a r k - g r a y , 

w e a t h e r s m e d i u m - l i g h t - g r a y j 

b e d s one t o s i x i n c h e s t h i c k ; 

a b u n d a n t o n c o l i t e s , many w i t h 

s e c o n d a r y c a l c i t e f i l l i n g s ; 

m i n o r o o l i t e s . , . , . . , . . . . . . . , * , . . < , . . . . . , . * . . . . 3 5 ^ 

2 2 . L i m e s t o n e , s p a r r y , m e d i u m - d a r k - g r a y , 

w e a t h e r s m e d i u m - l i g h t - g r a y ; 

b e d s one t o s i x i n c h e s t h i c k ; mino r 

o o l i t e , f e t i d o d o r , 

UU-454 ( 4 5 ) A l o k i s t o c a r e m c c o l l u m l 

A t h a b a s k i a b i t h u s 

G l o s s o p l e u r a s p , u n d e t . 2 

K o o t e n i a w e l l s v i l l e n s i s 

O n c h o c e p h a l u s ? s t i b i n u s 

P a l m e r e l l a e x i g u u s 

H e l c i o n e l l a s p , u n d e t , 

H y o l i t h e s s p , u n d e t , 

i n a r t i c u l a t e b r a c h i o p o d s 

s p o n g e s p i c u l e s 

UU-453 ( 2 9 ) A l o k i s o t c a r e m c c o l l u m i 

A t h a b a s k i a b i t h u s 

A t h a b a s k i a w a s a t c h e n s i s 

G l o s s o p l e u r a s p , u n d e t . 2 

K o o t e n i a w e l l s v i l l e n s i s 

P a l m e r e l l a e x i g u u s 

inarticulate brachiopois •.•••••••••••• 27 

23. Limestone, sparry, med.iurn-dark-gray~ 

lmathers medium-light-gray~ 

beds one to six inches :.;;hi.ck; 

abundant oncoH tes, many ~Ti th 

secondary calcite fillings; 

minor oolites ... 'Ie , ........... t ~ • f. 0 • , ••••• f • • • • :3 

22. Limestone, s plrry, medium-dark-gray, 

weathers medium-light-gray; 

beds one to six inches thick; minor 

oolite, fetid odor. 

Athabaskia. pithus 

Glo3sol;11eu::r:a sp. nndet. 2 

Kootenia wellsvillensis -_._--
Onchocephalu~? stibinus 

Palmerella exig~~s 

Helcionella sp. undet. 

Hyolithes sp. undet. 

inarticulate brachiopods 

sponge spicules 

t~-453 (29) Alokisotcare mccollumi 

t. tha bask1a bi th~ 

~thabaskia ~atchensis 

~lossopleura sp. undet. 2 

Kootenla Kellsvillensis 

219 
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i n a r t i c u l a t e b r a c h i o p o d s 

UU-452 ( 2 6 ) A l o k i s t o c a r e m c c o l l u m l 

A t h a b a s k i a b i t h u s 

G l o s s o p l e u r a s p . u n d e t , 2 

K o o t e n i a mendosa 

K o o t e n i a w e l l s v i l l e n s i s 

O n c h o c e p h a l u s ? s t i b i n u s 

P a l m e r e l l a e x i g u u s 

H e l c i o n e l l a s p , u n d e t , 

i n a r t i c u l a t e b r a c h i o p o d s 

UU-451 ( 2 5 ) A l o k i s t o c a r e m c c o l l u m l 

A t h a b a s k i a b i t h u s 

A t h a b a s k i a w a s a t c h e n s i s 

G l o s s o p l e u r a s p , u n d e t , 2 

K o o t e n i a w e l l s v i l l e n s i s 

O n c h o c e p h a l u s ? s t i b i n u s 

P a l m e r e l l a e x i g u u s 

H e l c i o n e l l a s p , u n d e t , 

i n a r t i c u l a t e b r a c h i o p o d s 

UU-450 ( 1 4 ) A l o k i s t o c a r e m c c o l l u m l 

A t h a b a s k i a b i t h u s 

K o o t e n i a w e l l s v i l l e n s i s 

P a l m e r e l l a e x i g u u s 

Z a c a n t h o i d e s f e d o r i 

e c h i n o d e r m c o l u m n a l s ? 

UU-449 ( 1 3 ) A l o k i s t o c a r e mcco l l uml 

A t h a b a s k i a b i t h u s 

280 

inarticulate brachiopods 

UU-452 (26) Alokistocare mccollumi 

Athabaskia bithus 

Glossopleura sp. undet. 2 

Kootenia mend os a 

Kootenia wellsvillensis 

Onchocephalus? stibinus 

Palmerella exiguus 

Helcionella sp. undet. 

inarticulate brachiopods 

UU-451 (25) Alokistocare mccol lumi 

Athabaskia bit hus 

Athabaskia wasa tchensis 

Glossopleura sp. undet. 2 

Kootenia wellsvillensis 

Onchocephalus? stibinus 

Palmerella exiguus 

Helcionella sp, undet. 

inarticulate brachiopods 

UU-4jO (14) Alokistocare mccollu.lli 

Athabaskia bithus 

Kootenia wells villens1.s 

Zacanthoid.es fedori 

echinoderm columnals? 

uu-449 (13) Alokistocare mccollu..~i 

Athabaskia bithus 



2 8 1 

A t h a b a s k i a w a s a t c h e n s l s 

K o o t e n i a w e l i s v i l l e n s i s 

One hoc e p h a l u s ? s t i b i n u s 

P a l m e r e l l a e x i g u u s 

Z a c a n t h o i d e s f e d o r i 

H e l c i o n e l l a s p . u n d e t . 

i n a r t i c u l a t e b r a c h i o p o d s 

UU-448 ( 8 ) A l o k i s t o c a r e n c c o l l u m i 

A t h a b a s k i a b i t h u s 

K o o t e n i a w e l l s v i l l e n s i s 

P a l m e r e l l a e x i g u u s 

i n a r t i c u l a t e b r a c h i o p o d s 

UU-447 ( l ) A l o k i s t o c a r e m c c o i l u m i 

A t h a b a s k i a b i t h u s 

A t h a b a s k i a was a t e h e n s i s 

G l o s s o p l e u r a s p , u n d e t , 2 

K o o t e n i a mendosa 

K o o t e n i a w e l i s v i l i e n s i s 

O n c h o c e p h a l u s ? s t i b i n u s 

P a l m e r e l l a e x i g u u s 

Z a c a n t h o i d e s f e d o r i 

Z a c a n t h o i d e s i d a h o e n s i s 

i n a r t i c u l a t e b r a c h i o p o d s 0 

LOWER TONGUE OF LANGSTON DOLOMITE —57 f e e t 

2 1 . D o l o m i t e , f i n e - t o c o a r s e c r y s t a l l i n e ; 

l i g h t - t o l i g h t - m e d i u m - g r a y , w e a t h e r s . 

g r a y i s h - o r a n g e ; b e d s r a n g e from 

281 

A tho, baskia 'I:asa tc hens is . --------_. 

Zacanthoides ~~ri 

Helctonella sp. undet-. 

inarticulate brachlopods 

uu-448 (8) Alokistocare I:lccol1umi 

inarticulate brachiopods 

UU-447 (1) Alokistoce.re mccollwni 

Glossopleura sp. undet. 2 

Kootenia mendosa ----
Kootenia wellsvillensis 

Onchocephalus? st.ibinus 

Palm.erella exiguus 

Zacant.hoides fedorl 

ZacanthoiQes idahoensis 

inart.iculate brachiopods •••••••••••••• 9+ o 

LOWER TONGUE OF UNGSTON DOLm:IT~ --57 feet 

21. Dolomite, fine - to coarse crysta.lline; 

light- to light··mediunl-gray f ,-leathers. 

grayish-orange; beds range from 
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s i x i n c h e s t o t h r e e f e e t t h i c k ; 

c l i f f f o r m e r . , , * , . , . , , « , . . . . 5 7 0 

SPENCE TONGUE OF LEAD BELL SHALE —232 f e e t 

2 0 , Covered i n t e r v a l , 5 227 

1 9 . L i m e s t o n e , s p a r r y , m e d i u m - l i g h t - g r a y , 

w e a t h e r s l i g h t - g r a y ; beds 1/4 t o 

two i n c h e s t h i c k ; s h a l e p a r t i n g s 

w e a t h e r p a l e - r e d d i s h - b r o w n - t o 

g r a y i s h - o r a n g e • « • • * • • • • • • • • • • • • • • • • • • • • • • • • • • 6 221 

1 8 . S h a l e , c a l c a r e o u s , g r a y i s h - o l i v e , 

w e a t h e r s d a r k - t o m o d e r a t e -

y e l l o w i s h - b r o w n ; b e d s i / 8 t o 

1/2 i n c h t h i c k . 

UU-446 ( 2 2 0 ) Gogla k i t c h n e r e n s i s 

a r t i c u l a t e b r a c h i o p o d 

UU-445 (219) A t h a b a s k i a w a s a t c h e n s i s 

K o o t e n i a mendosa 

C t e n o c y s t l s u t a h e n s l s 

Gogia k i t c h n e r e n s i s 

a r t i c u l a t e b r a c h i o p o d 

UU-444 ( 2 1 7 ) A l o k i s t o c a r e i d a h o e n s e 

A t h a b a s k i a b i t h u s 

A t h a b a s k i a w a s a t c h e n s i s 

G l o s s o p l e u r a g i g a n t i a ? 

G l o s s o p l e u r a p u n c t a t u m 

K o o t e n i a mendosa 

Z a c a n t h o i d e s i d a h o e n s i s 
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six lnches to three f':'let thick; 

cliff· former ... ~ .... If • t • , • " ~ • f •• f ••••••••••• , 57 o 

SPENCI~ TONGUE OF LEAD BELL SHALE --232 feet 

20. Covered interval ..... t • f e •• t t ••••••• ~ •• , 0 ... il" • t •• c • • 5 227 

19. Li.mestone, sparry, mediurn-Hght.-gra.y, 

weathers light-gray; beds 'l. /Ll' to 

tHO inehes thick; s hB.le p:u'tings 

weather pale-red.dish-"tl.'COlm- to 

grayish-orange. , f ••••••• !! ~ •••••• , ~ • fII •••• ~ • , • to 6 221 

18. Sha.le, calcareous, grayish-olive, 

rTeathers dark- t.o moderat."l-

yellordsh-brm-m; bed.s j./8 to 

1./2 inch thick. 

articula te brae !1iopod. 

Kootellia nendcsa ----

Gogi~ kitc.hnerensis 

ru::'ticulate brachiopod 

uu-444 (217) b1okistoc~~ idahoense 

Glossopleura punct!:'!:.,tum 

Kooteniamendosa 

Zaca.nthcid.':~3 idahoen:sls 



C t e n o c y s t i s u t a h e n s i s 

C-ogia k l t c h n e r e n i s 

a r t i c u l a t e b r a c h i o p o d s 

f e c a l b a l l s 

i n a r t i c u l a t e b r a c h i o p o d s . . . , 

L i m e s t o n e , s p a r r y , med ium-g ray , w e a t h e r s 

m e d i u m - l i g h t - g r a y ; beds l / 2 t o 

t h r e e i n c h e s t h i c k ; m i n o r t h i n 

s h a l e b e d s ; s h a l y p a r t i n g s , w e a t h e r 

d a r k - t o - m o d e r a t e - y e l l o w i s h - b r o w n . 

UU-443 ( 2 0 8 ) A l o k i s t o c a r e nannos 

A l o k i s t o c a r e 11a? s p . uncle t . 

A t h a b a s k i a b i t h u s 

A thabask ia , w a s a t c h e n s i s 

G l o s s o p l e u r a g i g a n t e a ? 

G l o s s o p l e u r a punc ta tu ra 

K o o t e n i a germana 

K o o t e n i a mendosa 

P a l m e r e l l a e x i g u u s 

a r t i c u l a t e b r a c h i o p o d s 

H y o l i t h e s s p , u n d e t , 

UU-442 ( 2 0 6 ) A l o k i s t o c a r e nannos 

A t h a b a s k i a b i t h u s 

A t h a b a s k i a w a s a t c h e n s i s 

K o o t e n i a germana 

P a l m e r e l l a e x i g u u s 

U t i a c u r i o 
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Cte:nocvsti.s uteJ'lensis 
- y -.~----

articulate brachiopods 

fecal balls 

inarticulate brachiopods ••••••••••••• 4 217 

17. Limestone, spa.rry, medium-g:eay, vieathers 

medium-light-gray; beds 1/2 to 

three inches thick; minor thin 

shale beds; shaly partings, weather 

da~k- to-moderate-yel10wish~brown. 

uU-443 (208) Alokistocare ~~ 

Athabaskia -oithus_ 

A thrt baskia \.;asatchens is 

Glossopleu.E§:. ~ntea'? 

Kootenia &~ana 

Kootenia mendosa 

Palmerella exiguus 

articulate brachiopods 

Hyolithes sp. undet. 

UU-4lr2 (206) Alokistocare nannos 

Atha1::e..skia bithus 

Atha~kia ~sa~chensis 

K90tenia ~m~na 

PalmerelL~ exiguus 

Utis. curio 



Z a c a n t h o i d e s i d a b ^ n s i s 

a r t i c u l a t e b r a c h i o p o d s 

H e l c i o n e l l a s p , u n d e t , 

UU-441 ( 2 0 4 ) A t h a b a s k i a b i t h u s 

A t h a b a s k i a w a s a t c h e n s i s 

G l o s s o p l e u r a punc ta tu ra 

K o o t e n i a germana 

UU-440 ( 1 9 9 ) A l o k i s t o c a r e m e l i n d e n s i s 

A t h a b a s k i a b i t h u s 

B y t h i c h e i l u s ^ p i c u m 

G l o s s o p l e u r a p u n c t a t u m 

K o o t e n i a gerjiiana 

a r t i c u l a t e b r a c h i o p o d s 

UU-462 ( 1 9 5 ) A t h a b a s k i a b i t h u s 

A t h a b a s k i a . w a s a t c h e n s i s 

B y t h i c h e i l u s t y p i c u m 

G l o s s o p l e u r a g i g a n t e a ? 

G l o s s o p l e u r a g r a n o s a 

G l o s s o p l e u r a .puncrtelum 

K o o t e n i a germana 

K o o t e n i a s p e n c e i 

O r a s p i s c f , 0 , l i m b o s 

Z a c a n t h o i d e s p r o l i x i s 

a r t i c u l a t e b r a c h i o p o d s 

UU-439 ( 1 8 0 ) A l o k i s t o c a r e m e l i n d e n s i s 

A t h a b a s k i a b i t h u s 

B y t h i c h e i l u s t y p i c u m 

~aca.r)thcid~§. idah02.,Ti.s i~ 

articulate brachiopod.s 

Helcior~ellc. 5!), 't;,ndet. 

UU-441 (204) Atb2<ba:-:>kb~ ,lJlt,hu>':; 

A tha ba~!l'asa tohal}!':; 5.2 

Glossopleura punctat~~ 

Kooteni~ germ~~ 

uU-hJ}O (199) g.okistoc11~~ me1indens:!:~ 

Ath:1baf:)ki~ bitlTt.L~ 

J.3xthicheilus iYE.,lcu!!l, 

Glossopleur~ 2~£~atum 

!fgotenia g:~2:. 

articulate brachiopods 

UU-462 (19.5) At,ha ~..0lia bltl~ 

!!Qla baskia wasatche:_~~ 

Bythicheilu8 .:tr.J?iCUlll 

GlossoEle~~ E1f~ntea? 

glossoEle~~ ~~~ 

glossopleU!a £g~tum 

Kootenia ~~~~ 

Kooten:ta ~~ 

~aspls cf. Q. limbus 

Zacantho:tdes l:.rolJ,;:<is 

articulate brachiopods 

UU-439 (180) Alokistoca.re me~indensis 

fitha1::e.skla. bi thu§. 

~th~heilus h~ic1L"il 

284 
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G l o s s o p i e u r a p u n c t a t u i a 

K o o t e n i a s p e n c e ! 

P o l i e l l a ? s p , u n d e t , . . . . . . . . . . . . . . . . . . 4 4 1?3 

1 6 , S h a l e , c a l c a r e o u s j g r a y i s h - o l i v e , 

w e a t h e r s l i g h t - b r o w n t o 

m o d e r a t e - y e l l o w i s h - b r o w n ; 

b e d s 1/8 t o l / 2 i n c h t h i c k . . , , . . 2 1?1 

1 5 . L i m e s t o n e , s p a r r y , med ium-g ray , w e a t h e r s 

m e d i u m - l i g h t - g r a y ? b e d s i / 2 t o 

two i n c h e s t h i c k ? s h a l y p a r t i n g s 

and o c c a s i o n a l t h i n s h a l e b e d s , 

w e a t h e r d a r k - t o m o d e r a t e - y e l l o w i s h -

brown, 

UU-438 ( 1 5 6 ) A t h a b a s k i a b i t h u s 

. B y t h i c h e i l u s t yp i cum 

Q r a s p i s c f , 0 , l i m b u s , , , , . 22 149 

1 4 , S h a l e , c a l c a r e o u s , med ium-g ray , w e a t h e r s 

l i g h t - g r a y - t o p a l e y e l l o w i s h - b r o w n ? 

b e d s i / 8 t o l / 2 i n c h t h i c k , 

UU-437 ( 1 4 8 ) A l o k i s t o c a r e i d a h o e n s e 

A t h a b a s k i a b i t h u s 

B y t h i c h e i l u s t y p i c u m 

G l o s s o p l e u r a , b i o n 

G l o s s o p l e u r a g i g a n t e a 

G l o s s o p l e u r a p u n c t a t u m 

K o o t e n i a s p e n c e i 

0 r y c t o c e p h a 3 . u s w a l c o t t i 

GlossopleurCl ~cte..tur;:. 

Kootenia ~e1Jc,?i 

Poliel1a? sp. unde·c ••• , •• f ••••••••••• L.J.} 

16. Shr::l.le, calcareous; gra.;:tish-olivc, 

weathers light-brown to 

moderate-yellovrish-brown; 

beds 1/8 to 1/2 i.nch thick................... 2 

15. Limestone, s p:1Xry, medii.un-gra.y ~ weathers 

medilJ.m-light-gcay; beds '1./2 to 

two inches t.hick; sbaly partings 

and occasional thtn sh,;-'l.le beds, 

wea.ther dark-to modera.te-yellowish

brown. 

UU-4J8 (156) Athab=-s~da bit!ms 

;ayth:i.cheil'~ ~Jicum 

Oraspi~ cf. Q. limb~ •••••••••••••••• 22 

14. Shale, calcf...reous, medium-gray, l.feathers 

light-gray- to pale yellowish-brown; 

beds 1/8 to 1/2 inch thick. 

UU-437 (11}8) A1okistocar2, idaheense 

Athabaskia bithus 

Bythicheilus typicUJll 

Glosso'Pleura bien 

Glossopleura f,igantea 

Glo~sop1evr~ p'}1nc~i~ 

Kootenia spencei 

Oryct5'£~J~ha.l1)~ i-m.lco_t.tl 

173 

171 

149 
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Z a c a n t h o i d e s g r a b a u i 

C t e n o c y s t i s u t a h e n s i s 

Gogia g r a n u l o s a 

UU-436 ( 1 4 4 ) A t h a b a s k i a b i t h u s 

B y t h i c h e i l u s t y p i c u m 

C t e n o c y s t i s u t a h e n s i s . , 10 139 

1 3 . L i m e s t o n e , s p a r r y , med ium-g ray , w e a t h e r s 

m e d i u m - l i g h t - g r a y j b e d s 1/2 t o one 

i n c h t h i c k ; s h a l y p a r t i n g s 

w e a t h e r g r a y i s h - o r a n g e and 

t o l o w e r r e l i e f . 

UU-465 (132 ) A l o k i s t o c a r e i d a h o e n s e 

A l o k i s t o c a r e m u t a b l i s 

A t h a b a s k i a b i t h u s 

B y t h i c h e i l u s t y p i c u m 

C a b o r c e l l a c r a c e n s 

Dorypyge w e l l s v i l l e n s i s 

G l o s s o p l e u r a b i o n 

G l o s s o p l e u r a g i g a n t e a ? 

G l o s s o p l e u r a g ranosa , 

G l o s s o p l e u r a p u n c t a t u m 

K o o t e n i a m e l i n d e n s i s 

K o o t e n i a s p e n c e i 

O l e n o i d e s s p . u n d e t . 

O r a s p i s l i m b u s 

O r y c t o c e p h a l u s w a l c o t t i 

Z a c a n t h o i d e s g r a b a u i 
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Zacantholdes fz!a.~ui 

Ctenocystls 11tahcn§is 

U!J...l~36 (144) Athabaskia bithus 

Bythicheilus typi9~ 

Ct~~ocystis utahensis ••.••••••••••••• 10 139 

13. Limestone, sparry, medium-gray, ~Teathers 

medi~~-light-gray; beds 1/2 to one 

inch thick; shaly partings 

weather grayish-orange and 

to lower relief. 

UU-465 (132) Alokistocare ldahoense 

Alokistoca.re lUuta blis 

Bythicheilus typiCllill 

Caborcel1a cracens 

Dorywge nel1svillensis 

Glossopleura blon 

glossopleura g"lgantea.? 

~lo§sopleura puncta tum 

Kootenia melindensis ----_. -

Olenoides sp. undet. 

~as pis lim bus 

OrY9tocephaluE walcotti 

~?ca.nthoides_ g;:a.ba.ui. 
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Z a c a n t h o i d e s i t r Q l l x t s 

Genus and s p e c i e s u n d e t e r m i n e d 3 

H e l c i o n e l l a s p , u n d e t , . 9 130 

1 2 , S h a l e , c a l c a r e o u s , m e d i u m - d a r k - g r a y , 

w e a t h e r s l i g h t - g r a y - t o p a l e 

y e l l o w i s h - b r o w n ; b e d s 1/8 t o 

l / 4 i n c h t h i c k . 

UU-435 (129 ) A l o k i s t o c a r e i d a h o e n s e 

A t h a b a s k i a b i t h u s 

B y t h i c h e i l u s t y p i c u m 

Dorypyge w e l l s v l l i e n s i s 

G l o s s o p l e u r a g i g a n t e a 
IMHI ii III 11 i • i i m ii •• i **Aŵ<U<«.i am ̂  ,i i,» 

G l o s s o p l e u r a p u n c t a t u m 

Kootenia , s p e n c e i 

P e r o n o p s i s b r i g h a m e n s i s 

Z a c a n t h o i d e s p r o l i x i s . , , 3 127 

1 1 , L i m e s t o n e , s p a r r y , m e d i u m - d a r k - g r a y , 

w e a t h e r s m e d . i i u u - l i g h t - g r a y ; 

b e d s 1/2 t o one and o n e - h a l f 

i n c h e s t h i c k ; s h a l y p a r t i n g s 

and m o t t l e s w e a t h e r b r o w n i s h -

o r a n g e , 

UU-434 ( 1 2 4 ) A l o k i s t o c a r e i d a h o e n s e 

A t h a b a s k i a b i t h u s 

B y t h i c h e i l u s t y p i c u m 

C a b o r c e l l a c r a c e n s 

Dorypyge w e l i s v i l i e n s i s 

Genus and. species UI'ldetermined 3 

!:.!elcionel1E.. sp. un.ict................ 9 

12. Shale, calcareous, f:tedtum-da.rk-gray, 

weathers light-gray- to pale 

yellowish-brown; beds 1/8 to 

1/4 inch thick. 

UU-h35 (129) Alokistflcare idahoense 

~~haba.s~L'i bithus. 

~hicheilu,s kpicUIll 

D01.7Pyge Hellsv:Ulensts 

Glossopl?llra f2:.8.~ntea 

g.losso1?~~ J2.1!nctatu;'1l 

K.oot.eni:§:. spence.i 

Pe-F..2E2~i~ brigha.;'llensis 

Zacanthoides Er0lixis •••••••••••••••• 3 

11. Limest.one, sper.cy, medium-dark-gray, 

weathers meditl.lll-light-gray; 

beds 1/2 to one and one-half 

inches thick; sb..aly partings 

and mottles weat.her brownish-

orange. 

uu-43/.j. (j.24) AlokistocaTe idahoense 

Athabaskia ~hus 

Bythlcheilus tiPicl1 .. 1Jl 

Caborcella cracep~ 

DC?:r;zr:Elge well~villem~is 
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130 

12'1 
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G l o s s o p l e u r a £ l £ a a t e a ? 

G l o s s o p l e u r a p u n c t a t u m 

G l o s s o p l e u r a s p . u n d e t . 1 

K o o t e n i a s p e n c e i 

U t i a c u r i o ; « t » ; .*« . 17 110 

1 0 . Covered i n t e r v a l w i t h s h a l e f l o a t ? 

i n t e r v a l e x p o s e d on s p u r 

i m m e d i a t e l y s o u t h of m e a s u r e d 

s e c t i o n ; c o n s i s t s of s h a l e , 

c a l c a r e o u s ; m e d i u m - d a r k - g r a y , 

w e a t h e r s l i g h t - g r a y - t o p a l e 

y e l l o w i s h - b r o w n ; beds 1/8 t o l / 4 

i n c h t h i c k , 

UU-433 ( 1 0 9 ) A l o k i s t o c a r e i d a h o e n s e 

A l o k i s t o c a r e i a t l c a u d u m 

A t h a b a s k i a b i t h u s 

B y t h i c h e i l u s t y p i c u m 

G l o s s o p l e u r a b i c n 

G l o s s o p l e u r a p u n c t a t u m 

P a g e t i a l i r a 

IHJ-434 ( 9 9 ) A l o k i s t o c a r e i d a h o e n s e 

A l o k i s t o c a r e m u t a b l l s 

A t h a b a s k i a b i t h u s 

B y t h i c h e i l u s t y p i c u m 

Dorypyge w e l l s v i l l e n s i s 

E l r a t h i n a s p e n c e i 

G l o s s o p l e u r a , g i g a n t e a 

288 

~.curio ••• c ••••••••••••••••••••• ,. 17 110 

10. Covered interval with shale float~ 

interval exposed on spur 

immediately south of measrrced 

section; consists of simle, 

calcareous; msdium-dark-gray, 

l'leathers 11ght-gray- to pale 

yellowish-brown ~ beds 1/8 to i/l.} 

inch thick. 

uu-433 (109) Alokistoc.1.re 3c3.ahoAns8 

Alokistocare la,tJ.cBudum --------.-
Athabaskia bithus 

~cheilus i~icum 

Glossopleura EunctatuJi1 

Pagetia lira 

lru-434 (99) AlokistocarG :i.nahoense 

Alokistoca.re mutablis 

Atha baskia. bi thus ----------

Dorypyge r1ellsvillensis 

Elrathina ~nencei 

Glossopleura gigantea 
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( g l o s s o p l e u r a p u n c t a t u m 

K o o t e n i a s p e n c e i 

O r y c t o c a r e g e i k e i 

O r y c t o c e p h a l u s w a l c o t t i 

P a g e t i a c l y t i a 

P e r o n o p s i s b o n n e r e n s i s 

P e r o n o p s i s b r i g h a m e n s i s 

T h o r a c o c a r e m i n u t a 

Z a c a n t h o i d e s g r a b a u i 

Z a c a n t h o i d e s i d a h o e n s i s 

Z a c a n t h o i d e s p r o l i x i s 

H y o l i t h e s s p , u n d e t , 

i n a r t i c u l a t e b r a c h i o p o d s , , , , , , . , , , . . , 1 6 94 

9 . S h a l e , c a l c a r e o u s , m e d i u m - d a r k - g r a y , 

w e a t h e r s g r a y i s h - o r a n g e ; b e d s 

1/8 t o 1/4 i n c h t h i c k . 

UU-430 ( 9 2 ) A l o k i s t o c a r e i d a h o e n s e 

A t h a b a s k i a b i t h u s 

B a t h y u r i s c u s b r i g h a m e n s i s 

B y t h i c h e i l u s t y p i c u m 

C h a n c i a c f , C. ebdome 

G l o s s o p l e u r a g i g a n t e a ? 

G l o s s o p l e u r a p r o n a ? 

G l o s s o p l e u r a p u n c t a t u m 

K o o t e n i a s p e n c e i 

O r y c t o c e p h a l u s w a l c o t t i 

Z a c a n t h o i d e s g r a b a u i 

Kootenla §.penc~t 

Peronopsis bOlmerensis 

Peron~si~ Erigh~mensis 

Thoracocare minuta 

Zacanthoides gabs.ui 

Zacanthoides id8.hoensis 

Zaca~thoides ~olixis 

Hyolithes sp, undet. 

inarticulate brachiopods ••••••••••••• 16 

9. Sbale, calcareous, mediwu-dark-gray, 

weathers grayish-orange; beds 

1/8 to 

uu-430 (92) 

1/4· inch thick. 

Alokistocare idahoense --------
A tha "baskia bi thus 

Bythicheilus typicui!!. 

Chane ie. ef. Q.. e Morne 

~~ossoEleuIa B2.gantea? 

GlossoEleL'.re. l'Ton§:.? 

Glossopleura Eunctatum 

Kootenia spencei 

OrJctocephalus walcotti 

fa~anthoides g;a'tal£ 
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a r t i c u l a t e "brachiopods 

a l g a l " s e a w e e d " . , „ , , . . . . , 

Covered i n t e r v a l ; s h a l e a n d l i m e s t o n e 

f l o a t ; p r o s p e c t p i t i n c a l c a r e o u s 

s h a l e and a r g i l l a c e o u s l i m e s t o n e ; 

b e d s l / 4 t o two i n c h e s t h i c k , 

UU-464 ( 7 4 ) A l o k i s t o c a r e i d a h o e n s e 

A t h a b a s k i a b i t h u s 

K y o l i t h e s s p , u n d e t , 

UU-429 ( 5 6 ) A l o k i s t o c a r e l a t i c a u d u m 

B 8 , t h y u r i s c u s b r i g h a m e n s i s 

B y t h i c h e i l u s tymcum_ 

E l r a t h i n a s p e n c e i 

G l o s s o p l e u r a p u n c t a t u m 

K o o t e n i a s p e n c e i 

O r y c t o c e p h a l u s w a l c o t t i 

P a g e t i a c f , P , f o s s u l a 

P a g e t i a l i r a 

P e r o n o p s i s b o n n e r e n s i s 

Z a c a n t h o i d e s g r a b a u i 

i n a r t i c u l a t e b r a c h i o p o d s , 

S h a l e , c a l c a r e o u s j d a r k - g r a y , w e a t h e r s 

l i g h t - b r o w n t o med ium-gray ; 

b e d s one t o two I n c h e s t h i c k ; 

s c a t t e r e d t h i n l i m e s t o n e b e d s , 

UU-428. ( 3 7 ) A c h l y s o p s i s p u n c t a t u m 

B a t h y u r i s c u s b r i g h a m e n s i s 
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articulate brachiopods 

algal "sea't-veed H • c " t t ..... f ••••• " •• jl • • • S 89 

8. Covered. interval; shale and. l:i.IT:estone 

float; p:t'osr.ect pit in calca:r'eolJ.s 

shale and. argill&.ceous limestone; 

beels 1/4 to tl-W inches ttick. 

uu..!j·64 (74) Alokistocare idahoense 

Athal-:askla bithus 

GlossopleuTa 'Oilnctatum ___ ,._...a ____ ___..... • .::.;;;..;;;=..= 

~ctocephalus walcotti 

Pagetj.§.. cf. f. fosfrula. 

Peronopsis bon~re£:sis 

~'l.ca.nthoicie~ 6Ea.baui 

inarticulate br&chiopods ••••••••••••• 50 39 

7. Shale, calcareous, 1a~k-gr.ay, weathers 

light-brown to medium-gray; 

beds one to two .inc:19s thick; 

scattered thin limestone beds. 



E l r a t h i n a s u e n c e i 

Q r y c t o c e p h a l u s w a l c o t t i 

P a g e t i a c f , P, f o s s u l a 

P e r o n o p s i s b o n n e r e n s i s 

P e r o n o p s i s b r i g h a m e n s i s 

P r o h e d i n i a ? s p e n c e i 

H y o l i t h e s s p 0 u n d e t . 

i n a r t i c u l a t e b r a c h i o p o d s 

UU-427 ( 2 7 ) A c h l y s o p s i s p u n c t a t u m 

B a t h y u r i s c u s b r i g h a m e n s i s 

B y t h i c h e i l u s t y p i c u m 

E l r a t h i n a s p e n c e i 

Q r y c t o c e p h a l u s }{&2£9^L 

P a g e t i a of , P . f o s s u l a 

P e r o n o p s i s b o n n e r e n s i s 

P e r o n o p s i s b r i g h a m e n s i s 

P r o h e d i n i a ? s p e n c e i 

i n a r t i c u l a t e b r a c h i o p o d s . . . . . . . . . . . . . 

S h a l e , c a l c a r e o u s , d a r k - g r a y , w e a t h e r s 

l i g h t - b r o w n ; beds l / 4 t o two 

i n c h e s t h i c k , , , . . . . . . . . . . . 

S h a l e , a r g i l l a c e o u s , med ium-g ray , w e a t h e r s 

g r a y i s h - o r a n g e - t o p a l e y e l l o w i s h - b r o w n ; 

b e d s l / 4 t o i / 2 i n c h t h i c k . 

UU-425 ( 4 ) A l o k i s t o c a r e 1 1 a b r i g h a m e n s i s 

B a t h y u r i s c u s w a s a t c h e n s i s 

E l r a t h i n a c f , E, sj^encei_ 
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Elrathlna !?E9Xlcei 

Hyolithes sp. undet. 

inarticulate brachiopods 

UU-h27 (27) 

Bythieheilus iJ:.p~cum 

1naxticulate brachiopod.s ••••••••••••• 20 19 

6. Shale, calcareous, da:::-I, -gray t '\>Tea thers 

light-brown; beds 1/4 to two . 

int!hes thick ... t! ................ t • • • • • • • • • • • • • 8 13 

5. Shale, argillaceous, medillill~·gray, weathers 

gray1sh-orange-to :pale yellowish-b'.cown; 

beds 1/4 to 1/2 inch thick. 

uu-425 (1+) b-lokistoca.:r~].la brig!1amensis 

llt§!:.thina of. [. §.~ncei 



O l e n o i d e s s p e n c e i 

O r y c t o c a x e g e i k e i 

Q r y c t o c e p h a l u s w a l c o t t i 

P e r o n o p s i s b o n n e r e n s i s 

P e r o n o p s i s b r i g h a m e n s i s 

Gogia g u n t h e r i ? 

H y o l i t h e s s p . u n d e t . 

s p o n g e s p i c u l e s . . . . . . . . . . . . . . . . . . . 

NAOMI PEAK TONGUE OF TWIN KNOBS FORMATION — 2 6 f e e t 

4 . L i m e s t o n e and s a n d s t o n e ; l i m e s t o n e m e d i u m - l i g h t -

g r a y , w e a t h e r s medium-gray? beds r a n g e 

from f o u r i n c h e s t o one f o o t t h i c k ; s a n d 

c o n c e n t r a t e d a s p o c k e t s , s t r i n g e r s , and 

i n t e r b e d s . S a n d s t o n e l i g h t - g r a y , w e a t h e r s 

l i g h t - t o - m o d e r a t e - b r o w n . S a n d s t o n e 

w e a t h e r s t o h i g h e r r e l i e f ? mino r s e c o n d a r y 

q u a r t z and c a l c i t e c r y s t a l s fo rmed by 

h y d r o t h e r m a l a c t i v i t y . 

UU--423 ( 2 6 ) K o o t e n i a a r c u a t a 

N a o m i a s p i s t y p i c a l i s 

O r y c t o c a r e g e i k e l 

P e r o n o p s i s b o n n e r e n s i s 

P o l i e l l a m i l l e r ! 

i n a r t i c u l a t e b r a c h i o p o d s 

UU-422 ( 2 5 ) K o o t e n i a a r c u a t a 

N a o m i a s p i s t y p i c a l i s 
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Olenoides snencel ---- ~- ... --.-
Oryctocare g~~~~i 

Peronopsis bri~mensis 

Gogi_~ guntheri? 

~yolithes sp. undet. 

. 1 ~J.3 sponge Spl.CU eS, ..•.. " .•..• G •••••••• o 

NAmlI PEAK TONGUE OF THIN KNO:as FOHNATION --26 feet 

4'0 Limestone and sandstone; limestone medium-light-

gray f weathers I:1edium~g:rayj beds range 

from four inches to one foot thick; sand 

concentrated as pockets, stringers, and 

inter beds. Sands tone light-gray t vrea thers 

light-to-moderate-arom1. Sandstone 

weathers to higher relief; minor secondary 

quartz and calcite crystals formed by 

hydrothermal activity. 

UU-...l}23 (26) Kootenia arcuata 

Naomiaspi~ ~ypicalis 

~ctoc~ beikel 

Perono'Dsis bonnerensis 
+ --"=~=;;;.., 

Foliellc: milleri -----
inarticulate brachiopods 

UU-422 (25) Kootenia arcuata 



P a r a l b e r t e 1 1 a . j u d l t h i 

P o l i e 1 1 a m i l i e r i 

H e l c i o n e l l a s p . u n d e t . 

i n a r t i c u l a t e "brachiopods 

UU-421 ( 1 ? ) A l b e r t e l l o i d e s d i s p a r 

Nye11a l i m b u s 

O l e n o i d e s m a l a d e n s i s 

Q r y c t o c e p h a l u s m a l a d e n s i s 

P a g e t i a r e s s e r i 

P o l i e l l a germana 

UU-420 ( 1 3 ) A l b e r t e l l o i d e s d i s p a r 

A l b e r t e l l o i d e s f r i t z i 

C h a n c i a v e n u s t a 

Kooteni .a a r c u a t a 

N y e I l a l i m b u s 

Nye11a p e r i o s u s 

O l e n o i d e s m a l a d e n s i s 

O r y c t o c e p h a l i t e s t y p i c a l i s 

Q r y c t o c e p h a l u s m a l a d e n s i s 

P a g e t i a r e s s e r i 

P a r a l b e r t e l l a i u d i t h i 

P o l i e l l a germana 

P t a r m i g a n i a e x i g u a 

P t a r m i g a n o i d e s p r o p i n q u a 

P t a r m i ^ a n o i d e s s t o k e s i 
•——IM.. Wl'HHJ . > I •l̂ llll I | | | I 
H e l c i o n e l l a s p . u n d e t . 
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Qryctocare ~eikei 

Paral bertelJ;?.;. ..t!i.ithi 

Helcioncl1a sp. ll..."ldet • . --------~ . 

inart:i.culate brachiol)Qds 

UU-421 (17) Aloortelloides dis,Ear 

Olenoides maladensis -----

UU-420 (13) Alb::rtelloides di~ 

AlbEl:r.:telloides frit:z.i ---------
Chanc:ta venusta ----

Nyella periOStlS 

Olenoides maladensis 

Oryctocephalites irPicalis 

Paget.ia resseri 

Paralbertella .iud:i.thi 

rtarmigania ~igu~ 

ptarmiganoides 12ropin.9J:!..~ 

Ptarmiganoidcs stokesi 

Helcionella sp. undet. 



I n a r t i c u l a t e b r a c h i o p o d s 

o s t r a c o d s 

UU-463 ( 6 ) K o o t e n i a a r c u a t a , 

Nye11a p e r i p s u s 

N y e l l i n a m a l a d e n s i s 

O r y c t o c e p h a l i t e s t y p i c a l i s 

P a r a l b e r t e 1 1 a j u d i t h i 

P t a r m i g a n l a e x i g u a 

H y o l i t h e s s p . u n d e t . 

UU-419 ( 3 ) K o o t e n i a a r c u a t a 

N y e l l a s p , u n d e t . 

O l e n o i d e s m a l a d e n s i s 

O r y c t o c e p h a l i t e s t y p i c a l i s 

P a r a l b e r t e 11a. j u d i t h i 

P t a r m i g a n o l d e s s t o k e s i 

i n a r t i c u l a t e b r a c h i o p o d s . , . 

BRIGHAM QUARTZITE —Upper Zk f e e t measu red 

3 . S a n d s t o n e , m e d i u m - g r a i n e d , d o l o m i t i c , 

m e d i u m - l i g h t - g r a y , w e a t h e r s d u s k y -

brown t o m o d e r a t e - b r o w n ; b e d s 

r a n g e from two i n c h e s t o two 

f e e t t h i c k ; a b u n d a n t l i m o n i t e 

s p e c k s t h r o u g h o u t ; s p a r s e l y 

f o s s i l i f e r o u s . 

UU-466 ( 1 7 ) A l b e r t e l l a g y n t h o s 

A l b e r t e l l l n a a s p i n o s a 

M e x i c e l l a ? s p . u n d e t 
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inarticulate bractiopods 

ostracods 

UU-4·63 (6) Kootenla arcuata 

~ellina maladsnsi~ 

Oryctoceph'11J tes typic8.li~ 

Paralbertella judi thi 

Hyolithes sp. undet. 

UU-419 (3) Kootenia a:r.cua to, 

Nyella sp. undet. 

~oldes maladen!5is 

Oryctocephalit~~ 2y'pic~lis 

Paralberte11a.:. ,judi thi., 

inarticulate brachiopods ••••••••••••• 26 o 

BRIGHAM QUARTZITE --Upper 24 feet measured 

3. Sandstone, medium-grained, dolomitic, 

liledium-light-gray, l'lea.thers dusky-

brown to mCldera te-brown i beds 

range from two inches to two 

feet thick; abundant limonite 

specks tr~oughout; sparsely 

fossiliferous. 

UU-466 (17) Albertella ~nthoG 

Mexicella? sp. ~~et ••••••••••••••••• 18 6 



Q u a r t z i t e , medium- t o c o a r s e - g r a i n e d 

p a l e y e l l o w i s h - b r o w n , w e a t h e r s 

p a l e r e d - t o l i g h t - b r o w n ; b e d s 

t h r e e i n c h e s t o one f o o t t h i c k 

a b u n d a n t l i m o n i t e s p e c k s ; 

" S k o l i t h u s " t u b e common 

Q u a r t z i t e and i n t e r b e d d e d a r g l l l i t e ; 

t h i c k n e s s n o t m e a s u r e d . 

2. Quartzite, medium- to coarse-grained, 

pale yellowish-brown, weathers 

pale red- to light-brOtm; bed.s 

three inches to one foot thick; 

abundant limonite specks; 

"Skolithus" tube common •.•••.••....•••. , .•... 6 

1, Quartzi te and inter bedded argillite; 

thickness not measured, 

295 

o 


