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ABSTRACT

Lower Middle Camtrian rociks in norihern Utah and southeastern
Idaho are diverse in composition and sequence, Contrasts in the rock
sequence have réquired new nonenclature and modified ususges of the pemnes
Brigham, lLangstcn, and Ute. Strata formerly assigned to the Langston
Formstion have been divided into the Naomi Peak Tongue of the iwin incbs
Formation, the Spence Tongue of the lLead Bell Shale, the High Crse
Limestone, and the Iangston Dolomite,

During the Middle Cambrian, lithofacies of the inner deirital,
middle carbonate, and outer detrital bvelts developed rovghly parallel to
the ancient Cambrian coastlirne, Detrital sediments of the ILrighanm

Quartzite and the Ute Formation were deposited in the inner detrit

‘U
ja]

belt, The outer detrital belt is represented by the Spence Tongus of
the Lead.Bell Shale, The Naomi Peak Tongue of the Twin Knots Formaticn,
the High Creek Limestone, the Iangston Dolomite, and the cartonate units
of the Ute Formation represent the middle carbonate helt,

The blostratigraphic framework for the part of the Camlrian
represented by the Twin Knobs Formaticn, Spence Tongue, lLangston Dolco-
mite, High Creek Limestone, and Ute Formation consists of the Albertella,

Glossopleura, and possibly the lower part of the Bathyuriscus-Elrathina

Zone,
In this paper, the trilotite faunas of each zone are subdivided
into informal units designated as faunules, The Albertella Zone fauna is

divided into four distinct faunules and tnhe Glossopleura Zone fauna consists




of two less distinet faunulss, The distribution and succession of
faunules appears te be environmentally controlled,

The boundary between the Albertella and Glossopleura Zones is

placed at the first occurrence of Glossopleura in the lower Spence Shale

Tongue although no significant faunal change appears at this point.

The lower boundaxy of the Rathyuriscus-Elrathina Zone is tentatively

placed at the first occurrence of typical Ehmaniella in the basal shales
of the Ute Formation,

Forty-seven. genera and 99 species of trilobites, seven unassigned
trilcbites, and two genera and four species of echinoderms were collected,
descrited, and illustrated, In addition, several of Resser's type
specimens were reillustrated for comparison.

One new Eodiscoid species of Agnostida, fagetia lira, is described.

One new genus, Zeugospina, and 16 new species of Corynexcchids are

described which include Albertella gynthos, Albertelloides fritzi, Dory-

pyge wellsvillensis, Glossopleura granosa, G, punctatum, Kootenia sxrcuata,

K., melindensis, K, wellsvilleunsis, Olenoides spencei, Poliella millexi,

Ptarmiganoides stokesl, Zacanthoides avernus, Z, fedori, Z. latus, 2,

prolixus, and Zeugosvina guntheri,

Six new genera, Maladella, Naomiaspis, Nyellina, Oraspis, Palmer-

ella, and Pseudomexicella, and 21 new speciles of Ptychoparioids are

described, which include Alokistocare mccollumi, A, nannos, A, mutablis,

A, melindensis, Achlysopsis punctatum, Caborcella cracens, Ehmaniella

petalora, L, stibinus, Maladells oculatus, Mexicella granosa, Naomlaspis

tyricalis, Nyelia periosus, N, limbus, Nyellina maladensis, Onchocerhs-

lus? stibinus, Oraspis limbus, Pachyaspis eurylimbus, Palmerella exiguus,

Prohedinia? srencei, Pseudomexicella granulosa, and Volocephalina stokesi.

XVl



INTRODUCTICN

For many years, the langston Formation in northern Utah and south-
eastern Idaho, has been known to contain one of the most fossilifercus
successions of lower Middle Cambrian rocks in western North America,

Cambrian stratigraphy of the region was first described by Walcott
(1508k), who named the Brigham, Iangstcn, Uie, Blacksmith, Bloomington,
Neunan, and St. Charles Formations, Subtseguent stratigraphic contri-
butions were made by Richardson (1913), ransfield (1927), Andexson
(1928), Teiss (1938), Resser, (193%, 1939b), Wiiliams and Naxey
(1941), williams {1948), Coulter (1956}, Haxey (1958), Bright (1960),
Carry and Trimble (1062), Oriel (1965, 1968), and Oriel and Armstioug
(1971). Stratigraphic nomenclature proposed by Oriel and Armstrong
(1971) for the langston and related units is used here,

Geolegic mapping of the northern Malsd Range, Idaho, was done by
Axtell (1967), Geologic mapping of the souihern Wellsviile lMountains,
Utah, was done by Gelnett (1958),

Paleontologic investigations dealing wlth the faunas of the Lang-
ston Formation have been published by Walcott (i916a, 1916b), Reszer

‘(19393., 1939b), Rasetti (1966), Robison (1665, 196%a, 1969b, 1969c), and
Fritz (1971). The rich faunas of trilcbites and other fossils were
described principally by Walcott (1916) and Resser (1939), but little
blostratigrarhic information was included,

The purpose ¢f this study is to document the biostratigraphy of

trilobite and echinodern faunas in the langston and related units,



2
Field and laboratory research was conducted during various intervals
from 1972 to 1974. Two stratigraphic sections were measured using &
five-foot Jucob's staff and a Brunton compass, One section is located
two miles southeast of Malad City, Idahe, and the other is located
sbout 2.5 miles north of Brigham City, Utah (Text-fig, 1), Fossils
were collected from each fossiliferous bed encountered, and were

prepared, identified, and described at the University of Utah,



—————

N\ (o POWER

CASZLA

4% | e e e e e e

—- £
L_.__,_.__Jl ’ (}/‘\ L
| ]

/

/

Pocatello

@

|
1

\
; .

ﬁ McCammono \—'
—c

r g
Lava Hot
lj Springs

{— \ BANNOCK
~

| NS

gTv:r:) Mile

Canyon
_IDAHO_ T B . Z&w e
UTAH Lake( ;
\ H)g‘) \ |
\ Creek (> {
N CACHE !
/ 57 Logan \ I
X ELDE \
BOX ELDER 9 eft Fork of )
Blacksmith Fark i
Calls Fort g e '
Bilacksmith } RICH
Fark Canyon b
Beighamb] Antimony / [
cigham |
City - /'Ccnyon ‘/

A

® Huntsville

Y
) )
/
P
NuTan

WYOMING

: GREAT 7 s 5
| | SALT LAKE ah L
MORGAN ,f//
- - i
A e b Y / L.
N <
SUMMIT
3 |
TOOELE \rT%/EL“ >
v F(LAKE ,
- - 12/ Ty [ .

a0 MILES
3

Text-fig., l--Index map

the lccations of

of southeastern Idaho and northern Utah showing

the measured sections,



LITHOSTRATICRAFHY

The Cambrizn Period was a tranguil time in western North America,
No major tectonlc event is indicated by the Cambriar sedimentary rocks,
The marine successiocr commences with a basal quartzite and indicates a
gradual subsideﬁce and inundation of the region from the southwest,

Oriel ani Armstrong (1971) nave proposed modification of the
basic stratigraphic nomenclature vsed by Walcott (1908b), The mbdi-
fications appear to be valid in scutheastern Idaho, where Criel and
Armstrong did thelr field work, but problems are encountered when the
new terminology is applied to sections in northern Utah, Therefore,
I will discuss the previously used stratigraphic nomenclature, and
then discuss the modifications rroposed and the problems that arise
when the new and modified stratigraphic terminolcgy is applied in

northern Utah,

Previously Used Nomenclature

Brigham Quartzite

The Brigham Quartzite was named by C, D, Qalcott (1908a), In
northern Utah and southeastern Idaho it consists of a thick sequence of
detrital rocks, mainly quartzite, directly beneath fossiliferous lime-
stones and mudstones of Middle Cambrian age., Minor argillite and
Phyllite units in the Brigham wuartzite differ from claystones in

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


http://stra.tigra.phic
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Tangston Formation

The langston Formation conformably overlies the Brighan Quartzite,
walcott (1908a) proposed the name Iangston Formation for a unit of
massive-bedded dolomite and limestone in Elacksmith Fork Canyon, Utah.
The formation was named after langston Creek into which the beds strike,
Despite heterogeneous compositicn, rocks immediately ahove the Brigham
Quartzite in northern Utah and southeastern Idaho have commonly been
assigned to the Ilangston Formation,

Maxey (1958, p, 669) recognized the langston Formation in sections
he measuvred and described, and suggested that "the north side of the
High Creek Canyon is the best and most typical exposurs of the lang-~
ston Formation”, Maxey further regarded the type Blacksmith Forx

;
(e

-

section as "an abnormal development of the dolomite members"™ at
exvense of the "typical" shale and limestonrne members, He furiher
divided the "typical" langstcn Formaticn into the KNaomi Peax Linesztone,
Spence Shale, and an upper carbonate menmber,

The name, Naomi Peak Limestone Member, was proposed by Haxey (1953,

ists of

[

P. 671) for the lowest unit of the Langston Foimation. It zon
25 to 40 feet of fossiliferous gray limestone that directly over-
lies the Brigham Quartzite and underlies the Spence Shale Member of
the langston Formation., The Naomi Peak strata had previously been
informally designated as the "Ptarmigggig.Strata" by Resser (1939b).
The lLangston Formation was originally described as bveing directly
overlain by the Spence Shale Member of the Ute Formation (Halcoit,
1908a), The Spence Shale consists of 100 to 200.feet of abundantly
fossiliferous shales and thin-btedded 1imestoné and was nemed after

Spence Gulch, 40 miles northwest of Blacksmith Fork Canyon, Utah, and
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five miles southeast of Liberty, Idaho, Williams and Maxey (1941i) and
Maxey (1958) recognized that the Spence Shale was actually a member of
the Iargston Formation "separated in normal sequence from the Brighan
Quartzite by only a few feet of crystalline limestone" (Williams and
Maxey, i9%1, p. 281), This thin limestone unit is Maxey's (1958)
Naomli Peak Iimestone Member,

The remainder of the Langston above the Spence Shale Member cen-~
sists of a thick-bedded limestone, dolomite, or limestone and dolcmite.
These carbonates usually range from 100 to 300 feet in thickness, The
Ute Formation conformably overlies the lLangston Formation, its basze
being defined as the first shale unit above the Spence Shale Member of

the Iangston Formatilon,

e Tt aiveing

King (1876) used the name, Ute Limestone, to describe 2,006 feet of
limestone that overlies the basal Cambrian quartzite, The formation
was not defined in its modern sense until Walcott (1908a) restricted
the term, Ute, to the lower 759 feet of limestone in Blacksmith Fork
Canyon, Utah., Williams and Maxey (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
dolorites" of the Blacksmith Dolomite and Langston Formation, respec-
tively,

The Ute Formation consists of alternating units of shale and
thin-tedded limestione, It is gradational upward into massive cliff-
forming limestone and dolomite referred to the Blacksﬁith Formation

or Blacksnith Dolomite.



Redefinition o7 the Brigham, Tanszstou,

and Ule Formations

Because of heterogeneities in the composition and sequence of
lowexr Middle Cambrian rocks in northern Uteh and southeastern Idaho,
Oriel and Armstrong (1971) have proposed changes in the stratigraphic
nomenclature of the xegion, They retained the term 2righam but pro-~
posed that it be raised to group status in aress where it can be di-
vided, and that the age of the Brigham be designated as Canbtrian and
Precambrian, The uppermosi beds of the Brighwun Quartezite in several
areas consist of interbedded limestore, sandstcne, and claystone,
which led Oriel and Armstrong {1971) to propose the name Twin Xnobs
Formation for this sequence of strata, The Maomi Peak Linestone
Member of the langston Formation as used by Mexey (1958) is regarded
as an eastern tongue of the Twin Knobs Formation %y Oriel and Avm-
strong (1971, p. 37) who reassigned it to the Twin Knobs Fermation.
They also proposed the name lead Bell Shale for the shale heds over-
lying the Twin Knobs Formation in the FPortneuf Range, idaho, The
Spence Shale and the lowest unit of the Ute Formation are regarded as
tongues of the Lead Bell Shale (Text~fig, 2). Maxey's (1958) Spence
Shale Member of the lLangston Formation is refsrred <o as the Spence
Tongue of the Lead Bell Shale, whereas the upper tongue is termed the
Cub Tongue of the Lead Bell Shale,

The limestone and dolomite sequences of the langston Formation
have been divided by Oriel and Armstrong (1971, p. 36) into the High
Creek Limestone and the Langston Dolomite, respectively. The Tead

Bell Shale intertongues with and grades inte the High Creek Limestone,
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Typically, the High Creek Limestone is bracketed by the Spence arn
Cub Tongues of the lead Bell Shale,

Toward the east, the section above the Prigham Queriziie becomes
dominantly dolomite, and is referred to as the jangston Dolomite
(Oriel and Armstrong, 1971, p. 37). The langston Dolomite intertongues
with the High Creek Limestone toward the west (Text-7ig, 2).

The laterally interfingering sequence of rocks assigned to the
lead Bell Shale, High Creek Limestone, and Iangston Delomite is over-
lain by a thin-bedded limestone that Oriel and frmstrong (1971) have
assigned to the Ute Limesicone in some places and to the Rancroft Lime-
stone in others (Text-fig, 2).

Redesignation of liddle Cambrian rock-stratigraphic units in
northern Utah and southegstern Idaho has made them more meaningful in
terms of origin., It alsc has served Lo link observations in the
reglon to genetic concepts evolving throughout the western United
States, However, as mentioned previously, problems are encountered in
applying the new terminology to sections in northern Utah,

The Cub Tongue of the Lead Bell Shale, in particular, nesds further
study and classification. The Cub Tongue cannot be iraced 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 Cubt Tongue lithologically,

Problems are also encountered in distinguishing the High freek
Limestone and the Langston Dolomite from one another, Complex secon-
dary dolomitization atove the Spence Tongue of the Léad Bell Shale‘
makes differentiation of these units difficult.

With the exception of these problems, the new units and modified
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usuages of the names Srigham, Langston, and Ute, as proposed Gy Oriel

and Armstrong, seem Lo b2 generally applicable and are therefore adop-

Depositional History

Lower and Middle Cambrian rocks crop out in numercus creas of
P

northern Utah and southeastern Idaho, These rocks represent sediment

consisted of an inner detrital belt, a middle carbonate belt, and an
outer detrital telt, all three of which roughly paralleled the ancient
Cambrian coastline (Robison, 1960, and Palmer, 1960, 1971). Zepper
(1972, p. 503, 504) has described the same lithofacies in terms of
relative water depth and environment of deposition, Iisted I{rom shore
seaward, his designations are shallow sheif-lagoon, near-sea~level
shoal, and deeper water open shelf, ’

The liddle Cambrian sea made a series of advances eastward, which
were followed ty stable periods or periods of regressicn (Robison,
1960), These oscillations in sea level produced interfingering of the
sediments deposited in each of the three helts, The middle carbonate
belt is thought to represznt a complex of cartonate shozls generally
flanked on both sast 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 (Robisoﬁ, 1960, p. 44), The middle cafbonate belt consists of

several kinds of limestcne and dolomite,  The outer detrital belt
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zenerally consists of derk argillaceocus micritic limestones, dark
shales, and twown or grav mudstones (Robison, 1960, p, L4u4-47)

The voundaxry between the carbonate and outer detrital telts
appears to have heen a zone »f marked change between physical environ-
ments. Alzal stromatolites, ocolites, and dissarticulated and broken
fossils, which commonly occur at the outer edge of the carbonate belt,
suggest a high-energy envixenment. In comparisen, claysitone, calcare-
ous shale, and Jaminated argiliaceous limestones with delicate arti-
culated fossils, typical of the outer detrital belt, indicates
deeper low-cnergy environment, Agnostid trilobites are commonly
restricted fo the outer detrital belt and the outer mergin of the
carbonate belt (Robison, 1972), Agrostids seem to have been adapted
for a pelagic mcode of life in the ocean province, Thus in the Middle
Cambrian; the oceanic-neritic touncary apvears to have coincided with
the boundary betusen the carbonate belt and the outer detrital belt
(Robison, 1972).

The Brighem Quartzite represents the near-~shore inner detrital
belt facies, The quartzite is generally characterized by poor sorting,
Grain sizes range from fine to very coarse, and granule cbnglomerates
are comnon at some horizons, The rocks are generally chemically
mature, and medium to 1arbb-"cale cross-bedding is common, Axrgillites
in the Brigham are poorly sorted and shcw the effects of metamorphism
to a greater degree than overlying sediments, Argillaceous laminae
consist of quarts, sericite, muscovite, and some chlorite (Criel and
Armstrong, 1971, ». 5).

As the liiddle Cambrian sea transgressed, the lithofacies belts

nigrated towaxrd the east, The Twin Knobs Formation appears to



 represent an interfingering of inner detrital and middle carbonate
sediments and probably reflect the oscillatory Ucxder tetween a shallow-
shelf lagoon and the innexr edge of the carbonate sheoals. The Naomi

Peak Tongue of the Twin Knobs Formation is a relatively pure carbonate

unit with minor sandstone beds and lenses, which appsars to represent

s narrow carbonate shoal between the inner and outer detrital beltis.
h,The Naomi Peak Tongue is overlain by the Spence Tongue of the ILead
&Eell Shale. The lower part of the Spence consists of daxrk, silty,
i?micrite and gray to gray-black laminated shnales, both of which contain
I‘-p,gnostid trilobites, and is considered to represant outer detrital
 belt environments, Sediments deposited during a regression of the
;Middle Cambrian sea follow, and the upper part of the Spence Tongue
t3ncks agnostids, and at least in the Wellsville Kountains, has thin-
‘bedded sparry limestone with minor enounts of oolites and onecclites,
The High Creek Limestone and the Langston Dolomite represent

&sediments deposited in the middle carbomnate belt, The High Creck
iLimesfone 1s composed dominantly of sparry limestone with comnmon
oolites and Girvanella,

; According to Newell and others (1960, p. 493) the formation of
;Oolites is basically an intertidal zone process, but may take place
down to six feet below low tide., Bathurst (1967, P. 452) states that
ihey may form in depths down to about 33 feet (10 meters), These
hbpths fall within tidal and subtidal environments and both are listed
%@ part of the shoal facies by Kepper (1972, p. 504).

\ The Ute Formation consists of interbedded thin limestone with

?ﬁlty Partings and inner detrital belt shales, The Ute seems to

Tepresent very shallow conditions, OQOolite beds, stromatolites and



rud cracks are comnmen, indicating vsry shallow water conditions, The

L3
»

overlying Blacksmith Dolomite is a prcduct of the middle carbornate

belt,



BIOSTRATIGRAPHY

Trilobhite Zonation

Previous Work

C. D. Walcott (1908b, p, 191~200) published the first faunal lists
for what is now desigrated the Langston Dolomite and Ute Formation at
Blacksmith Fork, Utah (Text—fig. 1), Walcott collected extensively
at seversl localities during 1906, and shortly thereafter illustrations
of the more conspicuous elementis of the fauna were prépared. walcott’'e
1912 monograph includes the brachiopods from the Spence Shale, and‘from
time to time trilobite species were described incidentally in othex
papers (Walcott, 1916a, 1916b),

C. E. Ressexr, Walcott's assistant, continued work on tha Spernce
Shale and the "Ptarmigania Strata" after Walcott's death, In 1939,
Resser published "The Spence Shale and its Fauna" and 1atef that same
year, "The Ptarmigania Strata of the Northern Wasatcn Mountains™,
Although both works represented a great advance over previous kncwledge
of the faunas, little biostratigraphic data was included,

Much of the material that Resser studied had beenvcollected by
Walcott 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 fronm
several stratigraphic intervals, Resser assigned most, if not all,

specimens in limestone matrix to the "Ptarmigania Strata™ and all
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specimens occurring in shale matrix to the Spence Shale fauna,
This practice has led to some confusion because limestone beds
cecuy within the Spence Shale and conprise the overlying High Creek

Limestene, It is doubtful thst Glossgopleura prona, G. arrectas, Atha-

baskia wasatchensis, A. bithus, and Koctenla mendosz belong to the

"Ptarmigania Strata”, BRathyuriscus wasstchensis (Resser) and Alokis-

tocarella Trighamensis Resser have been found in the Hacmi Peak Tongue
2 (&) ?

although the specimens illustrated by LKesser in "The Ptarmigania Strata
of the Northern Wasatch Mountains'" ccme from the basal shales of the
Spence,

W, H. Fritz, of the Geological Survey of Canada, h;s recently
completed a preliminary survey of the Twin Knobs Formation at Two Mile
Canyon, Idaho, and the Spence Tongue of the Lead Rell Shale at Coper-~
hagen Canyon, Idaho (in Oriel and frmstrong, 1971, p, 39-47;, This is
the first information available on the biestratizraphy of these strata,
Faunal lists from his upper collections (83454, 83455, and 83458) agree
well with my data, However, faunas from collections which he nmads
lower in the section (83457 and 83452) do not resemble faunas from my
collections in this stratigraphic interval. I have studied the section
in detail and can only couclude that Fritz's collections (83457 and
83452) came from float or a downfaulted block of Naomi Peak Limestone,
Fritz (1974, personal communication) was unable to relocate his collec-

tion sites in the field during August, 1974, and indicated that this

was a possibility,

Middle Cambrian Zones

The biostratigraphic framework for the part of the Cambrian
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fepresented by the Twin Knobs Formation, Spence Tongue of the Lezad
Bell Shale, Iangston Dolomite, High Creek Limestone and the Ule Forma-

tion consists of the Albertella, Glossopleura, and possibly the lower

part of the Bathyuriscus-Elrathina Zone (Lochman and Wilsorn, 195%8),

These zones, used in the sense of assemblage zones, are generally
useful biostratigraphic units of regional applicability,

The present Cambrian zonation is the result of many years of
development, However, a considerable amount of work is still nreeded in
the Cordilleran region of the United States and Canada before z roefined
zonation of the Camtrian System of North America can he established,
Palmer (1971, p. 55-59) has adequately discussed the present status of
biostratigraphic zonaﬁion of Cambrian deposits of the Great Easin Regidn.

In keeping with some present trends in defining zones {Crant, 1982),
the base of a zone is placed at the lowest appearance of the index
genus or genera, Upper boundaries are best defined by the lewer boun-

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

General Statement

In this paper, the trilobite faunas of each zone are divided into
informal units designated as faunules, Faunules are biologic units
which represent smaller, distinct assemblages of fossils within each
zone, Informal faunules, rather than zonules, are used fcor two reasons,
First, the geographic area ccovered by this study is small and regicnal
relationships between the faunules are at present poorly understood,
Secondly, the succession of faunules appears fo be envirommentially

controlled and if the sequence of lithofacies differs among areas, it
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nay be possible to Tina the same faunules in reverse silratigraphic
sequence, Under certaln ccnditicns, it alsc may be possible to find
two or nore fauvnules occurring together, In the following sections
the zones of each section are discussed in order from ycungest to
oldest, Taunules are discussed under their respective zones, Text-
figs., 3 «ani & show the observed stratigraphic ranges for the taxa in

each section,

Two Miie Canyon

Clereljus Zone

Although detailed collecting was confined to strata above the
Brigham wuartzite, 1t should be noted that Clenellus océurs aprroxinave~
ly 210 feet above the base of the measured section.. The éection et Two
Mije Canyon begins at the lowest exposure of Brigham Quarizite, This

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

Cambrian Bonnia-0Olenellus Zone (as defined by Fritz, 1972),

Plagiura-Sochaspis Zone

An undescrited fauna that appears teo represent the Flagiura-
Kochaspis Zone was discovered in the Brigham Quartzite approximately
B30 feet above the base of  the measured sectiéns. Thus the Lower
Canbrian~Middle Cembrian boundary is between 210 and 430 feet above

the base of the measured section at Two Mile Canyon, Idaho.

Albtertells Zone
This zone contains a rich assemblage of trilobites, In accordance
with recent practice (Grant, 1962), the tase of the zone is defined as

the lowest appearance of Albkertella,
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The Twin Knobs PFormation was colliected in det=zil and the lcowsst
collection (UU-400) yielded Albertella at 512 feet zbove the base of

the section, Thus the boundary between the Plagiura-Xochaspis Zone

of the measured section., The Twin Knobs Formation begins at 510 feet
above the base of the measured section so it is protablie that the lover
Albertella Zone bvoundary occurxs in the upper part of ithe Brigham Quart-
zife, The Albertella Zone at Two Mile Canyon incorporates three or

four different faunules (depending upon where the vpper boundary of the
zone is placed) whose constituents seem to reflect important differences
in ecological ypaleogeography.

Albertella-Mexicella Faunule, The lowest fazunule witbin the

Albertella Zone is characterized by species of Alnertelila and |

addition -he > &, pseuvdonexicellin, Volocephalina, Albertellinsz,
In addition to these genera, Pseud celin, Volocephalina, Alb i1inz

and Nyella are ccmmon elements of this faunule, Kegional evidence

suggests that the Albertella-Mexicella faunas are representative of

the inner detrital belt (restricted shelf envircnment) as reported ty
Palmer (Palmer, 1972, 1973).

Paralbertella-Albertelloides-

Zacanthoides Faunule, The second faunule is charscterized by

species of Paralbertella, Albertelloides, and Zacanthoides, This faun-

ule is abundant and diverse, consisting of over 20 species of trile-

bites. 1In addition to Faralbertella, Albertelloides and Zacanthoides,

this faunule contains Poliella, Ftarmigania, Ptarmiganoides, Nyella,

Olenoides, Kootenia, and Pagetia amcng others, Rasetti (1951, p. 93

1966, p. 510) has pointed out that there are two distinct assemblage

in the "Ptarmigania Strata” at Two Mile Canyon, The FParalbertella-
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Albertelloides Faunule is the same as his lower assemblage, This faun=~

ule seems to represent the middle carbonate shoal environment,
Ogygopsis-Peronopsis Faunule, The third faunule within the

Albertells Zone is characterized by species of Ogygopsis, rachyaspis,

Pagetia, and Percnopsis and corresponds to Rasetti's upper assemblage

of the "Frarmigania Strata", This faunule trackets the becundary bve-
tween the outer part of the middle carbonate belt and the outer detrital

belt,

Boundary 3Between The Glossopleura And

Albertella Zcnes

Fritz (1971, p. 41) favors piacing the Albertella Zone-Glosscpleura
Zone béundary between the second and third faunules, However, I regerd
the boundary between the second and third faunules as merely a facles
boundéry with little time significance, The most diagnostic genus of

the Glosszopleaura Zone is Glossopleura itself, and I favor placing the

lower boundary of the Glossopleura Zone at the lowest occurrence of

Glossomnleura,

Peronorsis-Cryctocephalus=~

Elrathlne Faunule, If the first occurrence of Glossopleura is

used to define the lower boundary of the zone, then a fourth faunule
is included in the Albertella Zone at Two Mile Canyon, ldaho, This

faunule 1s characterized by species of Peronopsis, Pagetia, Oryctocenha~

lus, Oryctocare and less commonly Elrathina, These genera range thrcugh-
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 lower boundary of the Cleossopleura Zone cannot be determined
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at Two Mile (Canyon, This agnostid, orcyvctocepnaloid fauna is repre-
sentative of the cuter detrital belt, or deeper-~water open-shelf

environment,

Antimony Canyon

Albertella Zone
-Only the upper part of the Albertella Zone is represented by
fossiliferous strata at Antimony Canyon., The lowest collection (UU-466)

contains the Albertella-liexicella faunule, The lower part of the Naomi

Peak Tongue contains the Paralberitella-Albertelloides faunule although

some species and genera differ between Antimony Canyon and Two Mile
Canyon, The upper part of the Naomi Peak Tongue and the lower few feet
of the Spence Shale contain a third faunule characterized by QOgygopsis,
Pathyuriscus, and Poliella, The boundary between the Naomi Peak and
Spence is characteriged by similar faunas at both Antimony and Two Mile
Canyons, but abundance of individual species of the faunas varies
considerably tetween the two areas,

The fourth faunule of the Albvertella Zone at Antimony Canyon is

characterized by abundant Peronopsis, Elrathina, Bathyuriscus, and

Pagetia, Oryctccephalus and Oryctocare also occur in this faunule

and although the diversity is greater at Antimony, the faunules corre-~
ate well between Two Mile and Antimony Canyons, The lowest observed

occurrence of Glossopleura at Antimony Canyon is in collection UU-429

at 56 feet aobve the base of Spence Shale, and this is where I favor

Placing the boundary between the Glossopleura and Albertella Zones,

However, it should be noted that there is no significant break in the

faunas at this boundary and several genera cross the boundary,
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Glossopleura Zone

Lower Faunule., It is more difficult to discern distinct faunules

in the Glossopleura Zone at Antimony Canyon, but two faunules are

evident, The lower faunule is characterized by Glossopleuvra, Zacan-

thoides, Alokistocare, Athatraskia, Koctenia, Bythicheilus, Caborcells,

Utia, Dorvpyee and several other genera, This fauna is characteristic

of the Spence Shale, Elements appear and disappear randomly rathex
than in distinct groups as in the Albertella Zone, Significant over-
lap exists between this faunule and the underlying and overlying faua-
ules,

Upper Faunule, The second faunule is less diverse and is charac~

terized by Falmerella and several oiher genera that are alsc common in
the underlying fauvnule, This faunule occurs in the High Cresk Limestone
and is thought to representi the inner vart of the middle carbtonate belt,

The Glosscopleura Zone in northern Utah is characterized by an

extremely diverse fauna in contrast to other areas (Rasetti, 1951;

Palmer, in press; Lochman, 1952; and Oldroyd, 1973) im which Glossopleurs

assemblages lack such diversity. Glossopleura faunas are most diverse
in the lower paxrts of the zone and become less so téwards the toz,
Diversity gradients seem to correlate well with depth indicaiors guch
as oolites and oncholites, which indicate a denexrsl decrease in depth
towards the top of the =zone,

The Glossovleura Zone includes most of the Spence Shale, the lower

tongue of the Ilangston Dolomite, and the High Creek Iimestone, It is

difficult to establish an upper beundary for the Glossonleure Zone.

because a lower boundaxry has never been defined for ihe overlyiag

Bathyuriscus-Elrathina Zone, Palmer (1971, p, 57) summerized the
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situatior as follows: "The interval between the Glossonleura Zoue

and the DBolaspidella Zone includes a variety of faunas that are pre-

sently included artitrarily in the Bathyuriscus-Elrathina Zone, None

of these faunas has been described in detail, and neither Bathyuriscus

nor Blrathina seems to be a characteristic element.”

thyuriscus-~Zlrathina Zone

Usually the lowest beds of the Bathyuriscus-Elrathina Zone contain

several small ptychoparloid trilobites, including species of Ehmaniella.

Schwiﬁmer (1973) proposed subdivision of the Bathyuriscus-ilrathina

Zone into four zones, These, from oldest to youngest are: the Lhmani-

ella, Bolaspis-Glyplaspis, Ehmania, and Parehmania Zcnes, Three of

these (Bolaspis-Glyplaspis, Ehmania, and Earehmania) may be restricied

to Montana ard Wyoming, while the fourtih (ghmaniella) zone has a known
distribution in other areas, Typical Ehmaniella first appear in ihe

basal shéles of the Ute Formation at Antimony Canyon and I favor

placing the lower boundary of the Bathyuriscus-Elrathina (or Ehmanieila)
Zone at the base of the Ute Formation based on the first occurrence of

Ehmaniella,
Facies

Analysis of the biostratigraphy of the Twin Knobs Foramation, Spence
Tongue of the Lead Bell Shale, Langston Dolomite, High Creek Limestone,
and lower Ute Formation provide a good example of the limitations that
the spacial distribution of fossil remains imposes on our geﬁeralize'
blostratigraphic scheme, As Palmer (in press) has pointed out, ".,..
we often obscure discrete contemporary biofacies,.." in an attempt

to produce a composite bicstratigraphic framework,
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Data from this study and Palmer's study of the Cararra Formation

(in press) chow the usual method of placing zones in stratigraphic

apposition may be misleading, 1In fact, the Albertella-lMexicella and

the Paralivertella-Albertelloides-~Zacanthoides faunules of the Twin

Knots Formation are stratigraphically reversed in the Caraxre Formztion

of Nevada (Palmer, in press), However, the Albertella-ldexicella faunule

occurs in a dirty sandstone in both areas and the Paraltertella-

Albertelloides-Zacanthoides faunule occurs in a relatively clean lime-~

stone in both areas, suggesting rather strong facles control of these
faunules,

As Palmer (in press) noted, "Not only are contacts lacking btetween
the zones, but distinet faunules showing few or no common forms may &ue
incorporated within one generalized zore thus obscuring differences cf
possible biologic or valeocoiogic significance,"

The four faunules within the Albertella Zone at Two Mile Canyon
and Antimony Canyon seem to be dominantly fécies controllgd. zach of
the faﬁnules is distinct and there is 1little overlap between adjacent
faunules, Ths boundaries between the faunules are marked by quite
abrupt changes in lithology, which seen to.indicate changes in environ-

ment, Also, faunas within the Glossopleura Zone undergo a gradual

change in composition thatlapparently coincides with a gradual decrease
in water depth,

It is also apparent from the range charts (in back pocket) that
diversity varies considerably between collections, In general, collec-
tions from the inner detrital belt (restricted-shelf environment) and
the outer detrital belt {deeper-water open-shelf environment) show

low diversity. Collections from the Naomi Peak Tongue at dboth
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localities and the Spence Shale Tongue at Antimony Canyon show a high
diversity., The Naomi Peak Tongue and the Spence Shale at Antimony
Canyon represent a transtional envircanment near the boundary between
the middle carbonate belt (near sea-level shoals) and the outer detri-
tal belt (deeper-water open shelf),

Thus, it seems that the transition (or ecotone) beiween the sea~
level shoals and the deeper-water open shell was characterized by high

diversity. High diverzity (or the edge effect) is commonly encountered

in ecotones today.
Correlation

Biostratigraphy and lithostratigraphy of the Middle Cambrian in

the Great Basin has been summarized by Palmer (1971), The Paralbertella-

Albertelloides, and Ogygopsis-Pachyaspic faunules of the Twin Knobs

Formation are most closely releted to those of the lower paxrt of the
upper member of the Pioche Shale from east~central Nevada (Fritz, 1958),
Fifteen genera and 14 species are common to the Pioche Shale and the
Twin Knobs Formation, These faunules also contain a large number of
species and genera in common with Alberiella Zone faunas described from
the southern Canadian Rockies (Rasetti, 1951) and From the Cararva
Formation (Palmer, in press),

The Albertella-Mexicells faunule correlates well with the upper

vart of the Pahrump Hills Shale membexr and the lower part of the Jangle
Limestone member of the Cararrz Formation (Palmer, in press) and is
closely related to Albertella Zone faunas of the Crand Canyon region

(McKee and Resser, 1945) and the Caborca arsa of Mexico {Lochman, 1952),

The Spence Shale, High Creeix Limestone and Langston Dolomite
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include the Glossopleura Zone, Any attempts to correlate these

formations depend mainly on the presence of Glossopleura., Therefore,

the Spence Shale, High Creek Limestone, and Langston Dolomite are
correlative with at least part of the upper Arrojos Foxrmwation in
northwest Sonora, Mexico (Lochman, 1952); with the lower part of the
Stephen Formation, southern Canadian Rocky Mountains (Rasetti,-1951);
with the upper Bright Angel Shale, Grand Canyon, Arizora (McKee and
Resser, 1945); the upper part of the upper member of the Fioche Shale,
east-central Nevada (Fritz, 1968); the Chisholm Shale and lower Dome
Formaticn of west-central Utah and eact-central Hevada (Palmer, 196@&,

0ldroyd, 1973); and the upper Gordon Shale and Damnaticn Iimestone,

north-~western Montana (Schwimmer, 1973).



PALEONTOLCGY

General Information

Disposition and numbering

of specimens

All specimens are in collections of the University of Utah unless
indicated otherwise, Each collection is assigned a number prefixed
"UU" to designate a University of Utah collection, The collectiion
numbers are not necessarily in stratigraphic sequence'because different
beds were collected at different times, The following lists show
collection numbers and the footage of each collection ahove the ase of

each section,

Antimeny Canyon Two Mile Canyon

UU-461 = 592 UU-438 = 206" UU-416 = 680!
TU-460 = 534 Uy-437 = 198" UU-415 = 669!
UU-459 = 526° UU-436 = 194+ UU-413 = 634"
U456 = u2ir Uu-465 = 182" Uu-412 = 5947
UU-Lsh = 304 Uu-435 = 179 - UU-L11 = 593
u-~453 = 378" UU-434 = 174 UU-10 = 592"
uu-ksz = 375" U433 = 159° Uu-409 = 591"
UU-451 = 37! U432 = 149 U408 = 589!
UU-450 = 363¢ UU-430 = 142° UU-407 = 588"
UU-I9 = 362! UU-464 = 124 - UU-4C5 = 567
UU-448 = 357° Uu-429 = 106’ UUL04 = 566°
UU-447 = 330° UU~-428 = 87' UU-403 = 565"
Uy-4h6 = 270¢ UU-L27 = 77° Uu-417 = 546°
UU-445 = 269 UU-425 = 54 UU-402 = 543"
UU-bély = 267" uu-423 = 50° UU-401 = 541
UU-443 = 258¢ U422 = 49 U400 = 512°
UU-b442 = 256" Uu-421 = L1

UU-Lh1 = 254 Uu-420 = 37°

UU-440 = 249! gu-463 = 30

UU-462 = 245° Uu-419 = 27°

JuU-439 = 230" Uu-466 = 17
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An indication of the abundance and occurrence of each specles is
“ . . A
listed after the taxanomic discussion, The terms "rare {(one to four
specimens ), "common' (five to nine specimens), and "abundant" (10 or
more spscimens) indicate the number of specimens in my collections that

are acslignable to a particular specles,

Preservation

Fearly all specimens collected from the Twin Knobs Formation, the
Naoni Peak Tongue of the Twin Knobs Formatlon, the iiigh Cree=k Limestone,
and ths Ute Formation are disarticulated, Althougﬁ most of the speci~
mens from the Spence Shale are disarticulated, a signifilcant nunber are
articulated, Specimens preserved ju limeztone show little evidence cf
diagenetic flatiening, Silicification of the exoskeleton is found in
specimens from some collections, although the quallty of surface detail
has been lost on some specimens, All descriptions vefer to features of
the external surface of the exoskeleton unless specificaily stated

otherwise,

Terminology

lost morphological terms used in the descriptions are those defined

in Part O of the Treatise on Invertebrate Paleontology {Harrington and

others, 1959, p. 117-126), However, some modifications are made.
Cranidial width was measured across the widest points of the palpelral
lobes, which corresponds with Henningsoen's (195?, fig., 1) "eye line".
Glabellar length, unless otherwise specified, was measured without the
occipital ring, Fixdgenal width includes the palpetwal lobes only
where specified., Henningsmoen's {1957, p. 2) terminology for facial

sutures is followed in this thesis, Pygidial length, unless otherwise
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sfated, is exclusive of the articulating half-ring and spines, Gener-~
ally, an average 1s given for a specific measurement,

Synonomies axre shortiened wherever possible by referring to a
readlly available published article with a more complete listing of all

citations for the taxon in question,

Classification

The classification of the Treatise on Invertebrate Paleontology

(Harrington and others, 1959, p, 217-231) is followed for the corynex-
ochid genera, The ptychopariold genera, however, are arranged alphe-
betically, because of the lack of an acceptable classification for

those trilobites,
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SYSTEMATIC DESCRIPTIONS

Phylum ECHINODERMATA Klein, 1734

Q

lass CTENOCYSTOIDZA Robison and Sprinkle, 1969

Genus CITENOCYSTIS Robison and Sprinkle, 1969

Ctenocystis ROBISON and SPRINKIE, 1969, p., 1513-1514; ROBISON, 1969b,
p; 1;2.

Type species,--Ctenocystiis utahensis ROBISON and SFRINKIE (1969,

p. 1514), figs, 1-2,
The generic concept by Robison and Sprinkle (1969, p. 1513-1514)

is foliowed here,

CTENOCYSTIS UTAHENSIS Robiscon and Sprinkle
Pl, 2, figs., 5, 6, 9

Ctenocystis utahensis ROBISON and SPRINKLE, 1969, p. 1514, figs, 1-2;

ROBISON, 1969, p, 1-2,

Discussion, ~~The species concept of Robison and Sprinkle is followed
here,

Several dogzen individuéls of this unusual, free-living echinoderm
have been collected, Ctenocystoids and an associated undescribed
stylophoran aﬁe the oldest known "carpoids" of the echinoderm sub-
phylum Homalozoa, and ctenocystoids are known only from the Spence Shale
of northern Utah and southeastern Idaho, They were free~living ben~-
thonic animals characterized by a unique ctenoid feeding apparatus and

a flattened flexible theca with near bilateral symmetry,
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The ctenocystolds were prepared for study by dissolving the
calcareovs skeletal plates from a hard noncalcareous matrix with
hydroctiloric acld, The resulting artificial molds were then cast with
latex rubber to obtain detailed replicas of the original exterior
morphology,
Cccurrence, -~Common in collections UU-436, UU-437, UU-L44, and

UU-445,

Class EOCRINOIDEA Jaekel, 1918
Genus GOGIA Walcott, 1917
Cogia WALCCTT, 1917b, p. 68; HARKER and HUTCHINSON, 1953, p. 286;
ROBISON, 1665b, p. 358-360; SPRINKLE, 1973, p, 76.

Type species,--Gogia prolifica WALCOTT, 1917b, p. 68-69, Pl, &,

figs., 1, la-b,

The generic concept by Sprinkle (1973, ». 76) is followed here,

"GOGIA GRANULOSA Robison
Pl, 2, figs. 1-3

Eocrinus longidactylus (Walcott) RESSER, 1939b, p. 3-4, figs. 41, 42,

Gozla granulosa ROBISON, 1965b, p., 363-364, P1, 51, fig, 3; SPRINKIE,

1973, p. 88-89, Pls, 14-15,
The description by Sprinkle (1973, p. 88-89) is adequate for this
specles,

Discussion,--Gogla granulosa is the most common species of Cogla

in the Spence Shale, It differs from other species of Gogia by having
multi-spiralled brachioles, a globular calyx with granular ornamentation
over the entire surface, and a medium to long cylindrical holdfast,

Occurrence,-~Rare at Antimony Canyon (one individual in collection



UU-437), but common two miles to the north in Cataract Canyon,

GOGIA GUNTHERI Sprinkle
P1. 2, fig. 7

Gogia guntheri SPRINKIE, 1973, p. 93-96, Pl. 18, text-fig, 26,

Sprinkle’'s diagnosis of Gogla zuntheri is followed here.

Discussion.~~Cogia guntheri is distinguished from other species

of Gogla by its strongly inflated holdfast. Although other species
of Gogia have spiralled brachioles, guntheri is the only form with a
relatively leng, straight proximal part and a spiralled distzal part
on each hrachioie,

Occurrence, ~--Two complete specimens and one disarticulated plate,
which is tentatively assigned to the unusual species of Gogia, were
found (UU-425). One complete specimen was collected in Cataract
Canyon and the other in Antimony Canyon. Both were in talus. The
disarticulated plate was found in place at Antimony Canyon., Cataract

Canyon and Antimony Canyon have also yilelded G, kitchnerensis and G,

granulosa, but specimens of the three specles have not been fourd
together in place or on the same slab in float., Therefors, these
species probtably occur in different stratigraphic intervals of the

Spence Shale,

GOGIA KITCHNERENSIS Sprinkle
P, 1

Gogia prolifica HARKER and HUTCHINSON (not Walcott), 1953, p. 285-287,

Pl, 40,

(?) Eocrinus n, sp, CASTER and POPZ, 1960, p. 1840-1841,



Gogla kitchnereunsis SPRINKLE, 1973, p. 96-100, Pls, 20-21, text-figs,

15 and 17,
The diagnosis by Sprinkle (1973, p. 96~100) is followed here,

Discussicn,--G. kitchnerensis is most closely related to G,

Jonzidactylus from Nevada, but differs from that species by having

somewhat less restricted epispires, fewer brachioles, fewer and larger
calyx plates and a somewhat shorter holdfast with considerably fewer

and larger plates around the circumference, G, kitchnerensis differs

from_other species of CGogia by having the epispires restricted to the
upper part of the calyx and by having a long cylindrical holdfast
strongly differentiated from the calyx, This is the first reported
occurrence of the species in the Spence Shale,

Occurrence, ~-Abundant in collections UU-444 and UU-445,

Class STYLOPHORA Gill and Caster, 1960
Genus and species undetermined 1
P1, 2, fig, 8
Discussion,--An undescribed stylophoran from the Spence Shale is
figured in order to document the diversity of the echinoderm fauna,
Three specimens have been collected by James Sprinkle, and they are
believed to be the oldest known stylophorans, The specimens are

currently under study by Sprinkle,

Phylum ARTHROPODA Siebold and Stennius, 1845
Class TRILOBITA Walech, 1771
Order AGNCSTIDA (nomen translatum Kobayashi, 1935) Salter, 1864

Family AGNG3TIDAE M'Coy, 1849
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Genus PERCNCPSIS Corda, 1847
Peronopsis CORDA in HAWIE end CORDA, 1847, p. 115; ROBISON, 1964a,
p. 529 (synonomy to date),

Type species,~--Zattus integer BEYRICH, 1845, p, 44, P1, 1, fig, 19,

Discussion,~-Srecles of this genus are common in HMiddle Cambtrian
rocks in many parts of the world, They are characterized by a well~
defined axial furrow, bilobed glabella, lack of a preglabellar medlan
furrow, and usually poorly defined segmentation of the pygidial axis,
R. A. Robison is at present studying Middle Cambrian agnostids (includ-
ing the genus Egggggpggg) and should add much to our present kncwledge
of these forms, R, A, Robison was kind enough to meke his manuscript

avallable to me,

PERONOP3IS BONNERENSIS (Ressexr)
Pl, 3, figs., 1-5

Agnostus bonnerensis RESSER, 1938b, p. 6, P1, 1, figs. 16, 17; 1939a,

p. 8, P1, 2, figs. 24-26.

Peronopsis bonuerensis (Resser) IVSHIN, 1953, p. 10,

Agnostus lautus RESSER, 1939b, p. 25, Pl, 2, figs, 16-18,

Peronopsis lautus (Resser) FRITZ in ORIEL and ARFSTRONG, 1971, p. 40,

The following diagnosis and discussion by R. A, Robison (manuscript
copy) pertains to this species:

Diagnosis,~-Cephalion subcircular with anterior margin
bluntly rounded; modarately convex; width slightly greater
than length, Glabella nearly parallel-sided, but may
taper slightly toward anterior on specimens flattened
in shale: width about equal to that of genal fields on
undistortzd specimens, Posterior genal width (ir.)
ranges from 1,4-2.0 times preglabellar width (sag, ),
depending to some extent on diagenetic compactlon,

Basal lobes equilaterzlly triangular, Border furrows
narrow and shallow on cerhalon and pygidium, Cephalic



border widest anteriorly and narrows evenly toward pes~
terolateral corners,

Thorax of usval generic form,

Pygidium subcircular and mere convex than cephalon,
Axis distinctly elevated above pleural fields when not
diagenetically flattened; slightly constricted at second
segmently posterior lobe ogival in shape, has slight
medial depression, and extends to, or almost to posteriox
border furrow, Anterior transaxial furrow usually well
defined and bowed forward; posterior transaxial furrow
faint or absent., Axial node moderately strong and situated
near posterior margin of second segment, Border has pair
of tiny pcsterolateral spines situated on line anterior
from pesterior tip of axis; is widest at base of spines,
and narrows toward anterolateral corners,

Discussion,--iost of the distinctive characters of
P, bonnerensis are found on the pygidium, which has an
axis that extends to, or almost to the posterior boxdex
furrow and the border has a pair of tiny posterolateral
spines, The anterior transaxial furrow of the pygidium
vsually is faint or absent, and the posterior lobe of the
axis usvally has a medial depression, particularly on
older holaspides, Border furrows of the cephalon and
pygidium are narrow,

Agnostus lautus of Resser (19390) has essentially
the same features as P, bonnerensis, and it is swrprising
that Resser did not compare the twd species, Further-
more, he did not mention any characters that are differ-
ent on the two species, and the only difference apparent
from his 1llustrations is in the extent of the pygidial
axis, Of the specimens illustrated, those Resser assigned
to A, bonnerensis (1938a, P1, 1, fig. 17; 193%9a, Pl. 2,
figs, 24, 26) have 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 collectlions
appears to have been influenced by differential diagencstic
compaction, In limestone, specimens tend to bte flattenzd
and that 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 A. lautus be suppressed as a subjective junior
synonym of P, bonnerensis,

Occurrence, ~~Abundant in collections UU-411, UU-427, and UU-428,
Common in collections UU~425 and UU-432, = Rare in collections UU-412,

UU-415, UU-423, and UU-429,



PERONOPSIS BRIGHAMENSIS (Resser)
Pl, 3, figs. 6, 7, 13, 14

Agnostus brighamensis RESSER, 193%a, p. 8, Pl. 2, figs, 27-29.

Peronopsis brighamensis (Resser) IVSHIN, 1953, p. 10,

The following diagnosis and discussion by R, A, Robison (manuscript
copy) pvertains to this species:

Diagnosis,-~Cephalon subcircular with anterior maxrgin -
evenly rounded; moderately convex; width slightly greater
than length, Glabella neaxrly parallel-sided; anterior
lobe alout equal in length and width, and strongly rounded

rteriorly; width slightly less than genal fields, BRBasal
lobes equilaterally triangular. Border furrows narrow and
snallow on cephalon and pygidium,., IRBorder narrower on
cephalon than pygidium,

Thorax of usual generic fornm,

Pygidium subrectangular to suboval and moderate to
strongly convex, Axis slightly constricted at second
segment; anterior segment usually about twice maximum
width (trans,) of pleural fields; posterior lobe separated
from border furrow by distance about equal to width (sag.)
of posterior border, Anterior transaxial furrow well-
defined and bowed forward; posterior furrow usually
moderately well-defined and bowed tackward, Axial
node streng and situated near posterior margin of second
segment, Postaxial furrow well-defined on meraspids and
young holaspids, but tends to disappear on older holaspids,
Border lacks spines, but has faint swellings at points
opposite posterior tip of axis,

Discussion,--This species is characterized by narrow
border furro\s faint swellings on the posterolateral
pygidial border, and a pygidial axis that is constricted
at the second segment. Also, the axis is well separated
from the posterior border furrow and has moderately to
well-defined transaxial furrows.

P. lrighamensis commonly is associated with P,
bonnerehyig, but can be distinguished from that species
by having the pygidial axis well separated from the
postericr vorder furrows, and the posterior lobe of the
axis is convex rather than with a slight medial depression
as in I', bonnerensis,

P, Irighamensis and P, intersiricta are the only
species of Peronopsis that have faint swellings in place
of posterclateral pygidial border spines, Pygidia of
those two species can be easily distinguished, however,
because P, interstricta has a more conical axis, and it
lacks transaxial furrows,
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Occurrence,--Abundant in collections UU-412, UU-415, UU-427, ard
UU-428, Common in collections UU-411, UU-425, and UU-432, Rare in

collection UU-435,

Family EODISCIDAE Raymond, 1913
Genus PAGETIA Walcott, 1916
Pagetia WALCOTT, 1916b, p, 407; PALMER, 1968, p. 35 (synonomy to date),

Type species.--Pagetia bootes WALCOIT, 1916b, p. 48, Fl, 67,

figs- 1"1“’.

Discussion.-~Pagetia Walcott has been described and discussed many

times, and its characteristics are well swsmarized by Rasetti (19356, p.
503).
PAGETIA CLYTIA Walcott
Pl., 3, figs., 8, 9

Pagetis clytia WALCOTT, 1916b, p., 408, Pl, 67, figs, 2, R2a-e; RASETTI,

1966, p, 507, Pl, 59, figs, 29-34 (synonomy %o date),

The diagnosis by Rasetti (1966, p, 507) is followed here,

Discussion,~-~This form is guite close‘to_f. fossula, but differs
in the cranidium by having a somewhat shorter rreglabellsxr field, The
Pygidium has a proportionately narrowsr axis, weaker axial nodes and
Fleural furrows, and a smoocth rather than granulsr surface,

Qccurrence,~-One cranidium and three pygidia in collections UU-432

and UU-415,

}

PAGETIA cf, F. FOSSULA Resser
Pl., 3, figs, 25-29

Pagetia fossula RESSER, 1939a, n., ¢, F1, 1, figs, 8-11; RASETTI,
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1966, p, 507-508, Pi, 59, figs., 22-28 (synonomy to date),

Discussion, -~-These specimens are similar to P. fossula and possibly
conspecific with it, They differ in lacking granules cn the ribs be-
tween the pleural furrows of the pygidium, Strength of the axiali nodes
varies considerably between individuals, but on the average is nearly
as streng as P, fossula,

“QOceurrence, ~~Abundant in collections UU~-427 and UU-428, Rare in

collection UU-429,

PAGETTA LIRA n. sp.
P1, 3, figs. 16, 19, 20

Diagnosis,-~Cranidium slightly wider than long, mederately cenvex,
Glabella slightly tapered, slightly pointed in front, has traces of
latersl glabellar furrows, Axial furrow deep, nearly uniform in width
and depth, Occipital ring bears broad-based, evenly tapered, spine,
Border narrower than preglabellar area, average in width, with distirct
radial markings, Fixigenae stroﬁgly elevated in posterolateral areas,
slope down anteriorly, and are separated by relatively narrow rreglabeil-
ar depression, Paipebral lobes narrow, faint, Eye ridges visible,
poorly defined,

Pygidium strongly convex, Axis moderately twroad, highly convex,
and consists of four rings with prominent nodes, and terminal piece
with long spine, DPleural regions crossed by five pairs of strong
pleural furrows and four pa%rs\of faint interpleural furrows, Boxrder
furrow well impressed, setting off narrow border.

Surface of cranidium and pygidium appears to be smooth,

Discussion,-~This species 1s close to P, fossula and P, cf, P,
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fossula, but there appears to bte enough difference to warrant specific
recognition, The most distinctive feature of this species is the
prominent, well-developed pleursl furrows on the pygidium., P, fossvla
has shallow pleural furrows, whereas those of P, lira are much nore
rrominent, being comparable to the pleural furrows of P, resseri in
strength,

Occurrence,~~Abundant, in collection UU-429, Rare in collection UU-
433,
Holotype,~-Nearly complete individual (1337), illustrated on plate

3, figures 16 and 19,

PAGETTA MATADENSIS Resser
Pl, 3, figs. 10-12, 15

Pagetia maladensis RESSER (part) 1939b, p. 25, PLl. 2, figs, 4 (paxrt,

only impression of cranidium in lower center), 5 (part, only

cranidiun in upper right corner); FRITZ, 1968, p. 190, P1, 43,

figs, 14-16 (synonomy to date),

The diagnosis by Rasetti (1966, p, 508) is adequate and is followed
hexe, |

Discussion.—--This species differs distinctly from other species of
the genus Pagetia in the greater elevation of the pygidial axis, P,
maladensis is also characterized by a narrow truncate glatella, a narrow
preglabellar depression, curved ocular ridges, and wide fixigenae, As
Rasetti (1951, p, 94; 1966, p.;510) pointed out, there are twe distinct
faunal assemblages in Resser's "Ptarmigsnia fauna"” at Two l{ile Canyon,

Idaho (USNM locality 54B). Pagetla maladensis and Fagetia rugosa are

found exclusively in the upper assemblage,
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Occurrence,--Common in collection UU~411,

PAGETIA RESSERI Kobayashi
Pl. 3, figs. 17, 18, 21, 22

Pagetia clytia RESSER (not Walcott), 1939b, p. 25, Fl., 2, figs. 6-8,

Pagetia resseri KOBAYASHI, 1943, p., 40; KOBAYASHI, 1984, p, &4;

RASETTI, 1966, p. 509, P1l, 60, figs., 19-25; FRITZ, 1968, p. 192,
P1l, 38, figs, 8-9,

Pagetia (Eopagetia) resseri KOBAYASHI, 1944, p. 37.

The species description by Rasetti (1966, p. 509) is adequate and
is followed here.

Discussion.—-The cranidium of this species is characterized by a
long glabella, a narrow palpetral area, distinct palpetwral furrows, and
pit~like border markings.' The pygidium is characterized by strong
pleural furrows, P, lira, n. sp., also has strong pleural furrows but
has a narrower axis, consisting of four rather than five axial rings
and lacks granules on the distel portions of the ribs, As Rasetti
pointed out (1951, p. Y; 1966, p, 510), there are two distinct
assemblages within Resser's "Ptarmigania fauna" at Two Mile Canyon,
Idaho, and P, resseri is common in the lower assemblage (UU~408, UU-
409), but is rare in the upper assemblage ( UU-410, UU-4i1l), P,

rugosa and Pagetia maladensis seem to be confined to the upper assem=—

blage (UU-411), Pagetia resseri is found at approximately the same

horizon at Antimony Canyon but P, rugosa and P, maladensis are absent,
Occurrence,--Abundant in collection UU-408, common in collections

U420 and UU-421, and rare in collections UU-409, UU-410, and UU-411,



PAGETIA RUGOSA Rasetti
Pl, 3, figs. 23, 24, 30, 31

Pagetla maladensis RESSER (part), 1939b, p. 25, Pl, 2, figs., 4 (part,

A
0

pyzidium in upper right corner), 5 (part, cranidia at upper lefi
and upper center, pygidium at lower right),

Pagebia rugosa RASETTI, 1966, p. 509, P1l, 60, figs, 1-7.

Pagetis arenosa FRITZ, 1968, p. 189, P1l, 43, figs, 10, 11,

The diagnosis by Rasetti (1966, p. 509) is adequate and is followed
here,

Discussion,=--This species is easily distinguished by its charsc-
teristic ornamentation. Dense, shallow punctae, not well separated,
produce the effect of a slightly rough surface., The cranidium is
distinctive in the presence of well-developed oéuiar ridges ard faint
pa.lpebral furrows,

Occurrence, ~~-Abundant in collection UU-411,

Order CORYNEXOCHIDA Kobayashi, 1935
Family DOLICHOWETOPIDAE Walcott, 1916
_ Genus ATHABASKIA’Raymond, 1928
Athabaskia RAYMOND, 1928, p, 311; PALMER, 1954, p. 66 (syncnomy to cate),
Discussion,--The diagnosis by Palmer (1954, p, 66) 1s followed here,
I agree with Rasetti (1951, p., 156), Lochman (1952, p. 128), and Palmer
(1954, p, 66) who have considered Athabaskia to be distinet from both

Bathyuriscus and Clavaspidella, The relationship of the genus to

Clavaspidella is discussed and analyzed by Lochman (1952, p, 128),

ATHABASKIA BITHUS (Walcott)

P1, 4, figs, 1-4, 6-8



Bathyuriscus? bithus WALCOTT, 1916b, p, 340, P, 47, fig. 4 only,

Clavaspidella bithus (Walcott) RESSER, 1935, p. 20; 1939, p., 13, P1, 15,

fig, 12.
Athahaskia bithus (Waleott) LOCHNMAN, 1952, p, 128; FRITZ, 1971, p. 46,

Clavaspidells excavats. RESSER, 1939, p. 43-44, P1, 9, figs, 1-6.

Bathyuriscus (Athabaskia) excavate KOBAYASHI, 142, p, 157-158,

Diagnosis,--Cephalon semicircular in outline; cranidium longer than
wide., Glatella almost reaches anterior margin, straight-sided behind S2,
- expands in front of 52, Four pairs of glabellar furrows visible: 51
obligue backwards; S2 transverse; S3 and S4 oblique forwards., Occipital
furrow distinet, deepest at sides, occipital ring rounded, unspined,
Width of fixigenae ranges from 0,35 to 0,50 width of glabella, Palpebral
lobes long, distinct; anterior ends almost touch dorsal furrow, Postez~
rior limbs long, strap-~like, Preocular facial sutures strongly divergent,
straight, DPostocular faecial sutures divergent, convex,

Thorax has eight segments. Axis distinctly narrower than pleural
fields, Pleural limbs of each segment subequally divided by broad
pleural furrows and extend distally into short falcate spine,

Pygidium subelliptical, Axis convex, slightly tapered, and has
rings and liong terminal plece that extends into well-developed post-
axial ridge, Pleural platférms small, crossed by five pairs of equally
spaced pleural and interpleural furrows; fifth pair usually indistinct,
Both pleural and interpleural furrows 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 aprearance,

Boxrder smooth and anterolateral corners often form gentle bulge.
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osterior border straight or with slight indentation.

swrface smooth except border of pygidium wnlch 1s covered with

fine terrace lines,

Discussion,--#alcott (1916b, p. 340) based this species on two
ﬂistorted pygidia that in my opinion represent itwo distinct species,
ssser (1939a, p. 13) refigured one of Walcott's specimens, but assigned

‘it to Clavaspidella, Because Walcott did not designate a holotype, I

here designate the pygidium (UsNi 62635) that Walcott figured (Pl, 47,
Pig, 4, not Lg) as the lectotype for the species, This pygidiun wes
lso illustrated by Resser, 1939a, Pl, 5, fig., 12, Resser then dis-
cussed pygidia belonging to A, bilthus preserved in limestone and pro=-
posed a new name, C, excavata Lo include these specimens,

Occurrence, -~This is one of the most common speciles in the Spence
Shale, Abundant in collections UU-432, UU-433, UU-%34, JU-437, GU-440,
| 2, UU-B47, UU-449, UU-451, UU-452, UU~%453, UU-bSE, UU-4%62, and Ul--
465, Common in collections UU-435, UU-439, UU-b41, UU-448, and UU-L64,

Rare in collections UU-430, UU-436, UU-443, UU-4i, and UU-456,

 ATHABASKIA WASATCHENSIS (Resser)
Pl, 4, figs. 16, 17

ggéggspidella wasatchensis RESSER, 1G39b, »p, 43, Pl, 8, figs, 15-20,

Bathyuriscus (Athabteskia) wasatchensis KOBAYASKT, 1942, p, 157-158,

The species concept given by Resser (193Gb, ». 43) is generally
adequate, It need be modified 5n1y slightly to include specimens that
lack fine granules,

. Discussion,--This species differs from A, bithus in having much

Weaker pleural and interpleural furrows, and in having a flat rather
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than concave bdrder,
Occurrence,-~This spscies is abundant in collections UU-443 and
UU-444, It is rare in collections UU-+1, UU-L42, UU-445, UU-H7, UU-

9, UU-451, UU-453, and UU-462,

ATHABASKIA sp, undet, 1
Pl, 4, fig, 5

Diagnosis,~=Cephalon semicircular. Glabella extends nearly to
anterior marging pgrallel-sided posterlior to S2, expands anterior to
S2, Three pairs of glabellar furrows visible: S1 oblique backwards;
52 transverse; S3 oblique forwards., Axial furrow distinct; has shallow
fossulae opposite 53, Occipital furrow distinct, deefens laterally.
Occipital ring flat, about 0,15 length of glabella, Border narrow,
slightly upturned, Fixigenae about 0.50 width of glatella at eye line,
Palpetral lobes long, distinct; anterior ends nearly touching axial
furrow, Posterior limb nerxrow (tr,) wider than glabella at occipital
ring, Preccular facial suture divergent, stralght. Postocular facial
sufure divergent, sinuous,

Thorax has eight segments, Axial lobe slightly narrower than
pleural lobes, Pleurae divided subequally by broad pleural furrows and
are falcate,

Pygidium incomplete, Axis slightly narrower than pleural regions,
Axis prominent, elevated, number of rings unknown, but probably four oxr
five, FPFirst axial ring bears distinct node; second ring does not,
Pleural fields downsloping, border slightly concave, Number of pleural
and interpleural furrows unknown, Pleural furrows wider than interpleu-

ral furrows, extends onto border; both about equally impressed, Rorder
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qﬁite Narrcw, .

Surface smooth,

Qiggussioﬁ.-—This species is represented by one nearly complete
individual which lacks most of its pygidium, The cranidia of Bathyuris-
cus and Athabaskias are quite similar, the pygidium being the most
.distinctive distinrguishing feature, The specimen at hand is crushed in
shale and retains only a small part of the pygidium, but is referred to

Athabaskla rather than Bathyuriscus because it has eight instead of nine

thoracic segments, This species clearly differs from A, bithus in
having much weaker pleural and interpleursl furrows, It differs from

A, wasatchensis in having a much wider lateral border on the lilhrigenze,

a wider (exsag.) posterior area of the fixigense, and a much narrower
pygidial border,

Occurrence,~-Rare in collection UU-459,

ATHABASKTIA sp., undet. 2
| Pl, 4, figs, 9, 10
Qgggggggg.--Pygidium semielliptigal, nearly twice as wide as long,
Axis relatively short, prominent, convex; has three rings, terminal
plece and a short postaxial ridge that reaches inner edge of border,
Pleural regions crossed by four pleural and four interpleurzal furrows of
about equal strength, Inner plewral area convex, outer pleural area
and border concave, Pleural and interpleural furrows extend onto border,
Surface of pygidium is smooth,
Discussion,~-This species of Athabtaskia is represented by one small

Pygildium, It most closely resembles A, bithus but specimens of A,

bithus, which are similar in size, differ in having five rather than
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four pairs of pleural and interpleural furrows, A, bithus also has
distinctly stronger pleural and interpleural furrows, a much more
convex pleural field, a better defined and more concave border and a
more circular outline,

Occurrence, ~~One pygidium in collection UU-408,

Genus BATHYURISCUS Meek, 1873

Bathyuriscus MEEK, 1873, p. 484; PALMER, 1968, p. 44 (synonomy to date),.

Discussion,--The diagnosis of Bathyuriscus by Robison (196@&, P
534) is generally adequate and need be modified only slightly to read,
“one pair of fossulae present in axial furrow", rather then "two pairs
of fossulae present in axial furrow™. Robison also has reviewed the

content and concept of the genus,

BATHYURISCUS BRIGHAMENSIS Resser
P1, 4, figs, 11-15

Bathyuriscus brighamensis RESSER, 1939, p. 11, Pl, 5, figs, 3, 4.

Diagnosis,--Cranidiuwm moderately convex, subquadrate, Glabella
prominent, elongate, expands anteriorly. Four pairs of glabellar
furrows evident: S1 well developed, oblique backward; S2 oblique
backwards; S3 transverse; S4 oblique forwards, Occipital furrow
relatively wide, shallow. Occipital ring bears small median node.,
Anterior border poorly defined, Anterior areas of fixigenas greater
than C,50 width of palpetral area, Fossulae present at intersection
of eye ridge and axial furrow, Fixigenae narrow, slightly convex and
nearly flat, DPalpebral lobes prominent, slightly more than 0,30 glabellar
length; anterior ends almost touch glahbella, Eye ridges shorit, faint,

Preocular facial suture divergent, straight, Posterior limbs moderately
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Jong (tr.), Postocular facial suture rapidly divergent, sinuous.

ThoraX has nine segmenis, Pleural fields slightly wider than axis,
Eech pleura has shallow plewral furrow and is falcate,

Pygidium semielliptical. Axis has four to five rings, a terminal
piece, .and a postaxial ridge that reaches inner edge of border, FPlewral
field slightly convex, crossed by four or five palrs of pleural and
three or four pairs of interpleural furrows that extend onto border:
last peir of fwrrows faint, Bordei rarrow; first segment of the pygi-
dium may have zmall spine or border swelling, or spines may be absent,
Posterior bhorder has weak median notch,

Discussion,--The holotype of this species (Fl, 4, fig, 15) is an
unusually large individuzl and possesses a palr of small anterolateral
spines, BRased on many individuals in my collections, the presence of
antercolateral spines avpears to be a varlable character, Some pygidia
lack spines, some possess small swellings or incipient spines and some
possess distinct, but small spines, A1l individuals agree well in other
characters with the ﬁolotype and are here considered conspecific,

The holotype is a pathological specimen, The anterior two pleural
segments on the right side are coalesced and have a single extraordinar-
ily long spine on the anterior most thoracic segment, The posterior
raxt of the border on the léft side of the pygidium is deformed and has
a small notch and spine,

Occurrence, ~-Abundant in collections UU-427 and UU-426; rare in

collections UU-429 and UU-430,

BATHYURISCUS WASATCHENSIS (Resser)

P, 5, figs, 1, 2, 5, 6, 9
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Poliella wasatchensis RESSER, 1939b, p, 30, P1, 13, fig. 26,

Bethyuriscus fAthabaskia) wasatchensis (Resser) KOBAYASHI, 1942, p, 157~

158,

+thabaskia wasatchensis ROBISCN, 1964, p, 535,

Diagnosis,~--Cephalon semicircular, Glabella elongate, extends to
anterior border and expands slightly anteriorly., Axial furrow moderately
deep. Four pairs of lJateral glabellar furrows are present: S1 fairly
strong, obligue backwards; S2 oblique backwards; S3 transverse; Sk
oblique forwarde, Cccipital furrow broad, shallow, Occipital ring
apparenrtly bears small medial node, Anterior border narrow, slightly
upturned, Fixigenae relatively narrow, Palipebral lobes prominent,
approximately 0,35 glabellar length, Eye ridges faint, Width of
anterior areas of fixigenze slightly less than 0,50 that of palpebral
areag, ?osterior linbs strap-like, 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 thoracic segnment,

Thorax has nine segments, Axis convex; elevated above, and slightly
narrower than pleural fields, 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-
axlal ridge that extsnds to inner edge of border, Ilast axial ring furrow
faint, Pleural fields slightly convex, crossed by five pleural furcows
and four less distinct interpleural furrows, Pleural furrcws end in

slight derressions on border. Border narrow, slightly upturned,
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Anterior segment of pygidium extends into well-developed, recurved spine,
Posterior border has weak median notch,
Discussion,~-I agree with Kobayashi (1942, p. \157-158) in his

assignment of this species to Bathyuriscus, Robison (1964, p. 535), in

his discussion of the genus Bathyuriscus, considered Bathyuriscus

wasatehensis to have features more typical of Athabaskia than Bathyur-

iscus because he interpreted the holotype to have only eight thoracic

segnents and a slightly concave border, The holotype of Bathvuriscus

wasatchensis (Resser) does appear to have eight thoracic segments, but

all other compiete individuals from the type locality possess nine
thoracic segments, Secveral individuals would have appeared to have
eight thoracic segments if the cranidium had not weathered away reveal-
ing that the anterior thoracic segment had been covered by the cranidium
during presérvation. I believe this is what happened to thes holctype,

and Resser was correct in indicating that it had nine thoracic segments,

This species mosi closely resembles B, brighamensis but differs
from that species in having a pair of well-developed anterolateral

spines on the pygidium, In B, brighamensis the spines are small or

absent,

Occurrence,~-Rare in UU-411 and common in UU-425,

Genus GLOSSOPLEURA Poulsen, 1927

Glossopleura C, POULSEN, 1927, p. 268; KOBAYASHI, 1935, p. 132; 1942,

P. 159; SHIMER and SHROCK, 1944, p, 611; PALMER, 1954, p. 67; V.
POULSEN, 1959, p. 224,
Sonoraspis STOYANOW, 1952, p. 50,

Type species,--Dolichometopus boccar WALCOTT, 1916, p. 363, Pl, 52,




figs. 1, la-f,

Discussion,--Palmer {1954, p. 67) has given a thorcugh 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
glabelia; (2) occipital nodés; and (3) spines on the axial rings of the
thoracic segments,

The taxonomy of Glessopleura is currently in need of revision,

Over 50 specles are assigned to the genus, and many have been tased on
a single pygidium or on a single cranidium and pygidium. In addition,
the discrimination of species 1s difficult because the excskeleton shows
relatively few features because of its weak furrows. A reevaluation of
the genus is beyond the scope of this thesis, and I restrict my dis-

cussions to individuals from northern Utah ard southeastern Idaho.

GLOSSOPLEURA ARRECTA (Resser)
Pl, 5, figs., 12, 13

Glossopleura arrecta RESSER, 1939b, p. 4z, P1, 8, figs. 8-10.

Bathyuriscus (Glossopleura) arrecta (Resser) KOBAYASHI, 1942, p., 15G.

Discussion,--The diagnosis of Resser (1939b, p. 42) is adequate.
Resser separated G, prona and G. arrecta on the degree of convexity of
the pygidium, which may have been a variable character, or could have
been influenced by distortion caused by compaction. He alsc assigned
all the cranidia in his collections to G. prona although both forms
are from the same locality and horizon, 4dditional material would be
necessaxry to determine if both species asre valid, Although this species
was not found at Antimony or Two Mile Canyons, Resser's material has

been reillustrated for comparison with G, prona.
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Occurrence,~--Resser's type material come from localities 55p and

554.

GLOSSOPLEURA BION (Walcott)
Pl, 5, figs, 3, b4

Glossopleura bion (Walcott) RESSER, 1939a, p, 12, figs. 1, 2 (synonomy

1o date).

Discussion,--Only one small cranidium and one pygidium of this
species have been found during my collecting, They agree well with the
illustrations of Walcott (1916b) and Resser (193%9a) and are considered
conspecific. The cranidium differs from all other specles of Glosso-
pleura in the Spence Shale by having a frontal area. The pygidium is
characterized by a short axis and a troad border,

ODccurrence, --Rare in collections UU-433 and UU-465,

GLOSSOPLEURA GIGANTEA Resser
Pl, 6, figs, 10-12

Glossopleura 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 c¢ranidium, bluntly rounded anteriorly. Four pairs
of faint glabellar furrows visible: S1 oblique btackwaxrds; S2 obligue
backwards; S3 and S4 obligue forwards, Axial furrow fairly well 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,

Palpebral “cbes long, prominent, fairly well defined by palpebral



furrowy antefior end opposite S3, posierior end opresite L1, Eye
ridges indiétinct. Fosterior area of fixigenae about same width as
glatella at occipital furrow, Preocular facial sulure nearly zarallel
or slightly divergent, convex., PFPostocular facial suture divergent,
sinuous,

Thorax has eight segments. Axis about same width as pleural
regicns, Segments terminate distally in moderately short recurved
spines,

Pygidium semielliptical, anterolateral margin broadly rounded,
length about 0,70 width, Axis prominent, tapered, apparently consists
of seven to elgnt faint segments, and a terminal piece that extsnds
onto border but does not reach posterior margin., Plewral regions
slightly convex, downsloping, nearly smooth., Bonder moderately wide,
nearly horizontal, flat or slightly concave,

Surface of exoskeleton smooth except for faint terrace lines on
glabella and border of pygidium,

Discussion,~-This species is distinguished by its larges slze,
largé expanded glabella and eight thoracic segments, Its pygidium is
characterized by an axis that does not reach the posterior margin, a
relatively wide border, and rounded anterolateral margins. The holo~
type 1is 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 two inches long,

Occurrence, --Rare in collections UU-432, UU~435, and UU-437,

GLOSSOPLEURA GIGANTEA? Resser

Pl, 5, figs, 16-1i8
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Diagnosis,=--Cephalon semicircular, posterior margin straight,
distinct genal spines extend backward from posterolateral cocrners,
Glabella poorly defined, extends to anterior margin, slightly expanded
forward, bluntly rounded anteriorly, Glabellar furrows indistinct on
most specimens, one well preserved cranidium has four very faint furrows:
S1 oblique backwards; S2 transverse; S3 and SU oblique forwards, Ccci-
pital furrow moderately deep, deepens slightly laterally, Occipital
ring about 0,15 glabellar length, bears faint median node, Frontal
area and border absent, Fixigenae about 0,40 glabellar width at eye
line, slightly convex, downsloping., Palpebral lobe long and fairly
well defined by palpebral furrow; anterior end nearly touches axial
furrow, posterior end opposite 11, Posterior area of fixigenae narrow-
er than glabella at occipital furrow, Preocular facial suture nearly
parallel, straight, TYostocular facial suture divergent, sinuous.
Librigenae with evenly rounded margin 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 pleural
lobes, Each axial ring bears prominent spine; Pleurae falcate and
subeqﬁally divided by_pleural furrows,

Pygidial length about 0,60 width, Axis prominent, convex, well
defined by dorsal furrow, consists of seven te eight faint rings, a
terminal piece, and a short postaxial ridge that does not reach poste-
rior margin, DPleural regions moderately convex, downsloping; pleural
furrows indistinct., Boxrder moderately wide, downsloping, slightly
concave,

Border areas and higher parts of surfacé covered with faint

terrace lines, remainder cf surface smooth,
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Discussion,~~These specimens closely resemble the much larger
ones of G, gigantea, They differ in having seven rather than eight
thoracic segments and the pygidium lacks the rounded anterolateral
mergin characteristic of the larger G, gigantea. They are quite
similar in their features however, and ontogenetic changes could account
for the differences noted., Based on such a small sample (only two com~
plete G, gigentea and three complete smaller individuals are known)
it is inpossible to assign the smaller specimens with certainty.
Occurrence,.~~Rare in collections UU-430, UU-434, UU-443, UU-LL4,

Uu-L62, and UU-465, '

GLOSSOPLEURA GRANOSA n, sp.
P, 6, figs, 1~-6
Dizgnosis, -~Cranidium subquadrate, slightly wider than long,
moderately convex, Glabella prominent, moderately well defined, expands
slightly, reaches anterior margin of cranidium, broadly rounded anteri-
orly. Four pairs of glabellar furrows visible: S1 strong, straight,
cbligque backwards; S2 weak, transverse; 53 faiht, transverse; S4 indis-
tinct, oblique forwards, Axial furrow moderately well defined, fossulae
present, Occipital furrow relatively deep, deepens slightly laterally,
Occipital ring about 0,20 glabellar length, slightly upsloping, bears
a faint median node surrounded by five distinct punctae, Frontal area
absent, Fixigenae about 0,35 glabellar width at eye line, slightly
convex, nearly horizontal, Falpebral lobes long, well defined by pal-~
petral furrow, situated slightly below level of palpebtral area of fixi-
genae, anberior ends nearly touch axial furrow, DPosterior area of fixi-
genae about 0,70 zlabellar width at occipital furrow, Preocular facial

suture slightly divergent, straight, PYostocular facial suture diver-
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gent, sinuous,

Pygidium semielliptical, mcderately convex, length about C,60
width, Axis prominent, very slightly tapered, consists of five rings
with distinct nodes, a terminal piece, and a postaxial ridge that
reaches posterior margin of pygidium, Pleural regions downsloping,
flat or slightly concave, relatively narrow,

Surface of glabells and palpetral lobes covered with an unusual
pattern of elongate granules, Fixigenae covered with fine granules and
punctae, Pygidium covered with fines granules, and pleural regions
also have distinctive pattiern of caecal lines,

Discussion.--A single cranidium is tentatively assigned to this
specles based on association and surface ornamentation, That cranldium
is characterized by a glabella with moderately well defined furrows, a
slightly upsloping occipital ring, an occipital node surrounded by five -
prominent punctae and the distinctive ornemenitation. The pygidium is
characterized by a prominent axis that extends to the posteriocr border,
nodes on the axial rings, and the ornamentation,

Occurrence,--Common in collection UU~465 and rare in collectlons
UU-432 and UU-462,

Holotype.--Pygidium (1365) illustrated on plate 6, figures 4 and 5,

GLOSSOPLEURA IRONA Resser
P, 5, figs, 7, 8, 10, 11

Glossopleura prona RESSER, 1939b, p. 42, Pl, 8, figs, 11-14,

Bathyuriscus (Glossopleura) prona (Resser) KOBAYASHI, 1942, p, 159,

Discussion, --Resser’'s diagnosis of Glossopleura prona is adequate,

Pygidia of G, prona most closely vesemble those of G, bion but cranidia
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of the two species are distinctly different, The glabella of G. frona
expands less rapidly anteriorly and lacks the distinctive frontal area

of

Hepl

. bion, G, prona and G, arrecta ave compared under that species,
Resser's material has been reillustrated for comparison with G, prona?
from Antimony Canyon,

Occurrence,--Resser's type material from localities 55p and 55q.

(Seven miles above mouth of Blacksmith Fork, Bear River Range, Utah).

GLOSSOPLEURA PRONA? Resser
Pl, 5, figs. 14, 15

Diagnosis,~--Glabtella elongate, nearly parallel-gided, reaching to
anterior margin, rounded anteriorly, bears faint median longitudinzl
keel, Glabellar furrows shallow, Axial furrow of noderate depth,
Occipital furrow well defined, moderately deep, Occipital ring aboulb
0,15 glabellar length, flat. Border and frontél ares absent, Fixi~
genae abbut 0.50 glabellar width at eye line, DPalpetral lobe lorng,
moderately well defined by palpebtral furrow, anteriocr ends nearly
touching axial furrow, posterior ends opposite 11, Posterior area of
fixigenée appear to be narrower than glabella at occipital furrow,
Preocular facial suture parallel, straight, Postocular facial suture
divergent, sinuous,

Pygidium nearly twice as.wide as long, slightly convex, Axis
about 0,65 pygidial length, slightly tapered, axial rings indistinct,
Pleural regions slightly downsloping, unfurrowed, Border wide, promi-
nent, slightly downsloping, nearly flat, Surface smooth excépt for
faint terrace lines on front of glabella and outer margins of pygidium,

Discussion,--Only one crushed cranidium and ore small distorted
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pygidiun of this taxen h ve been found, Both occur in collection UU-430
and are tentatively assigned to the same specles, DBoth the cranidium
end pygidium are similar to specimens assigned to G, prona by Resser
(19’9b) ardl are questioriably assigned to this species. The cranidium
has a distinctively rounded anterior margin, a nearly smooth surface,
and paralliel preocular facial sutures. The anterior margin of the
cranidium of G. prona is broken so comparison is difficult but other
features seem 10 agree well, The pygidia are both unfurrowed, have a
" wide bofder, and a short axis, |

Occurrence, --Rare in collection UU-430,

GLOSSOPLEURA PUNCTATUM n. sp.
P1, 7, figs, 1-6

Diagnosis,~~Cranidium slightly to moderately convex, length nearly
equal to width, Glabella low, fairly well defined, slightly expandec
and bluntly rounded anteriorly, Glabellar furrows indistinct or falni:
S1 oblique backwards; S2 convex, oblique backwards; S3 transverse; SU
oblique forwards, Axial furrow faint, Occipifal furrow moderately
deep, simple, Occipital ring about 0,20 glabellar length, siightly
upsloping, has faint median elevation, Frontal area absent, Fixi-~
genae 0,35 to 0,45 glabellar width at eye line, slightly convex,
faintly downsloping, Palpetral lobes long, horizontal, slightly below
Jevel of palpetral area of fixigenae, poorly defined by palpetral fuwrrow,
Preccular facial suture nearly parallel, straight,

Pygidium slightly convex, semielliptical, length about C,60 width,
Axis prominent, slightly tapered, consists of five or six faint rings,
e short terminal plece and a postaexial ridge that reaches posterior

border, Axial rings have faint elongate (tr.) nodes. Pleural regions
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slightly convex, downsloping, crossed by four or five faint pleural
furrows, Border narrow, slightly downsloping, nearly flat,

Surface of cranidium faintly to moderately punctaz and bordex
shows faint terrace lines, but small individuals ard exfoliated speci-~
mens are nearly smooth,

Discussion,~~The pygidium of this species is guite similaxr to the
pygidium of G, similaris Resser, the only significant difference being
the surface ornaméntation. Resser (193%9a, p, 12) states that the sur~
face of G, similaris is covered with fine irregular lines., The swface
of G, punctatum is punctae and only the outer border has faint terrace
lines, Also, the cranidia of the two species seem to differ signifi-
cantly, For some reason (possibly collecting %ias) cranidia of all

species of Glossopleura are much less common than pygidia, G, puncta-

tum is the mosit commen species of Glossoplewra at Antinony Canyen but

only two- cranidia of this species have been locate?. Assignment of the
cranidia, based on ornamentation, is fainrly certain however, The
anterior area of the fixigenae is very narrow in G, punciatum and the
preocular faclal suture is nearly parallel and straight, The anterior
area of the cranidium assigned to G. similaris is well devsloped ard
the preocular facial suture is distinctly divergent. o cranidia
resembling those of G, similaris are in my cellzetions,
Occurrence,--Abundant in collection UU-%62; common in collections
UU-443 and UU-465, and rare in collections UU-429, UU-430, UU-432,
UU-433, UU-L3L, UU-4335, UU-437, UU-439, UU-440, UU-441, and UU-L44,

Holotype.--Pygidium (1373) illustrated on plate 7, figure 5.
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GLOSSOPILEURA SIMILARIS Resser
Pl, 6, fig. 9

Glossopleura similaris RESSER, 1939, p. 12, P1, 5, figs., 9-1%,

Discussion,~-The diagnosis of Resser (1939a, p. 12) is adequate.
No individuals of thls species have been found by me, hut the holotype
- pygidium is reillustrated for comparison with a new, similar specles
in my collections, G, similaris most closely resembles G. Egggigigﬁ,
the differences being discussed under that species,

Locality.~~Type material from localities 55¢ and 54L,

GLOSSOPLEURA sp. undet, 1
P1, 6, figs. 7, 8

DiagnoSis.-~Pygidium slightly wider than long, moderately convesy
anterior and posterior margins broadly rounded, Axis prominent, couvex,
slightly tapered, occupies about 0,70 pygidial lengﬁh. Axis consists
of five faint rings, a terminal piece, and a short postaxial ridge
that does not reach posterior margin, Pleural regions downsloping,
crossed by five pairs of faint pleural furrows. that extend onto
border. Border wide, concave, Dorsal expression of inner marzin of
doublure distinct, Posterlior margin of pygidium has distinct median
notch,

Pygidium covered with terrace lines that are most prominent on
border,

Discussion,~-This pygidium is quite distinctive, It differs from

those of othexr species of Glossopleura by its twroadly rounded anterc-

lateral margin, wide border, ard distinct median notch in the postericr

margin, I know of no specles of Glossopleura with this set of




€3
characiers, but thes material availahle does not warrant the establish-
mnent of a new speciss,

Oceurrencs, --One pygidium in collection UU-434,

GLOSSOPIEURA sp. undet, 2
pl1, 7, figs, 7, 8, 12

Diagnosis,-~Cranidium moderately convex, length nearly equal to
width, Glabella low, defined by faint axial furrow, slightly expanded
and bluntly rounded anteriorly, One faint glabellar furrow visible:
S1 obligue backwards. Occipitsl ring flat, about 0,15 glabellar length,
Frontal area atsent, Fixigenae slightly less than 0,50 glabellar
width at eye line, slightly ccnvex downsloping, Palfebral lohes long,
poorly defin=d, anterior ends nearly touch axial furrow, posterior
ends opposite occipital ring, Preocular facial suture divergent,
convex,

Pygidium moderately convex, nearly twice as wide as leng, Axis
prominent, convex, consists of four or five indistinct rings, a terminal
piece, and a postaxial ridge that nearly reaches posterior margin,
Pleural fields downsloping, slightly convex, crossed by two or three
indistinet pleural furrows, Border fairly wide, slightly concave,

Surface of cranidium appears to be smooth. Surface of pygidium
covered with faint wavy lires,

Discussion,~-~This taxon is represented by one small cranidium,
one small pygidiun and several larger, poorly presexrved fragmentary
pygidia, They are characterized by having a moderately narrow pygi-
dial border and an axis which does not reach the posterior border of

the pygidium. Detter preserved material is necessary to identify



this specles,
Occurrence,--Rere in collections UU-Li7, UU-451, UU-452, UU-453,

and UU-454,

Genus POLIELIA Walcott, 1916

Bathyuriscus (Poliella) WALCOTT, 1916b, », 349,

Poliella WALCOTT, 1916b, p. 349; RATMOND, 1928, p. 310; RESSER, 1935,
p. 433 KOBAYASHI, 1942, p. 153; POULSEN in HARRINGTCH, 1959, »p.
226y FRITZ, 1968, p, 206,

Type species,--Bathyuriscus (Poliella) anteros WALCCTT, 1$16D,

p. 349, P1, 46, fig, 5.

Discussion,~--The concept of Pollella as a long-eyed corynexochid

characterized by a small, voorly segmented pygidium seems to have

been consistently applied by ail authors wha havé assigned species to

the genus. Hewever, as pointed cut by Iritz (1968, p. 206), the genus
includes at present species with and without axial spines on the occi-

pital ring and thoracic segments,

POLIELLA GERHANA (Resser)
r1, 7, figs. 9~11, 13-17

Poliells germana (Resser) FRITZ, p. 207, Pl, 37, figs. 1~9 (synonomy

to date).

Discussion, --Fritz (1968, p, 207) has given an adequate descrip-
tion of this species and has clarified the asignments of many of the
specimeus described and excessively split by Resser (1939b), This
specles is distinguished by having a non-denticulate pygidial margin
and hgving twe or three shallew pleural fﬁrrows which continue onto

the inner edge of the pygidial border,
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Occurrence, ~~Abundant in collection UU-408, rare in collections

UU~420 and UU-421,

POLIELLA MILIERI n, sp.
P, 7, figs, 18-21, 23-25

Disgnosis,~-Cranidium subquadrate, quite convex, length egquals
width., Glabella prominent, expands slightly anteriorly, nearly reaches
anterior margin of cranidium, broadly rounded anteriorly, Four pairs
of faint glabellar furrows visible: S1 and S2 oblique beckwards;
S3 transverse; SU cblique forwards, Axial furrow shallow, distinct
fossulae present, Occipital furrow shallow, composite, deerens later-
ally, Occipital ring triangular, about 0.25 glabellar length; bears
small median node, Frontal area indistinct, Border faint, narrow,
more distinct laterally. Border furrow narrow, faint, Fixigenae about
0.50 glatellar width at eye line, moderately convex, downslcping.
Palpebrai lobes slightly downsloping, slightly less than 0,50 lengih
of glabella, midpoint siﬁuated behind midpoint of glabella, Palpe-
tral furrows shallow, distinct, Eye ridges short, faint, meet axial
furrow oprosite foésulae. Posterior area of fixigenae distinctly
narrower than glabella at occipital furrow., Preocular facial suture
divergent, straight, Postocular facial suture divergent, sinucus,

Pyzidiuvm moderately convex, twice as wide as long. Axis promi-
nent, convex, tapered, consistis of two rings, a terminal piece, and a
short pestaxial ridge that reaches posterior margin of pygidium,
Anterior ring bears low, transverse ridge, Pleural field slightly
convex, downsloping, crossed by three pleuwral and two less distinct

interpleurel furrows, Furrows extend across weak border furrow cntc
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border., Border relatively narrow, extended into two pairs of
bulges or faint blunt spires opposite first two plesural furrows,
which give the border a scalloped appearance, Posterior margin has
slight nmedian notch,

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 troad,
evenly rounded anterior margin, The pygidium has a prominent, tapered
axis that reaches the posﬁerior border, The pygidial border is extended
into two pairs of swellings or faint spines, This species differs from
P, germana in having less distinct glabellar furrows and a more byroadly
rounded anterior cranidial marglin, The preocular facial sutures axe
less strongly divergent and the occipital ring slopes upward postexri-
orly rather than teing flaf. The pygidium of P, milleri has one less
axial ring, one less pleural furrow, a denticulate margin, and the
ﬁorder is narrower and better defined than in P, germana,

Occurrence, -~Abundant in collections UU-422 and UU-423,

Holotympe,~~Cranidium (1383) illusirated on plate 7, figures 20,

23, and 24,

POLIELLA? sp, undet,
Pl, 7, figs, 22, 26
Diagnosis,--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 ridgs that reaches

postericr margin of pygidium, Anterior three rings have elongate (ir,)
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nodes that decrease in size vosteriorly, Pleurzal field moderately
convex, downsloping, crossed by four distinct pleural furrows and three
less prominent interpleural furrows. Furrews extend onto border.

Border fairly prominent, horizontal, exiended into what appears Lo be
four small nodes or indistinct spines that are less distinet posteriorly,
Surface covered with fine granules,

Discussion,-~This specles is represented by one small distingtive
pygidium that is questionably referred to Polizlla, The axis is promi-
nent, reaches the postericr border, and the axiazl rings have well-
developed nodes, The pleural fields are crossed by distinct pleural
and interpleurzl furrows and the border is extended into what appears
to be indistinct nodes or spines,

Occurrence,~-One pygidium in collection UU-439,

Genus POLYPIEURASPIS Poulsen, 1927

Polyplevraspis POULSEN, 1927, p., 270, RASEITT, 1951, p, 175-176,

Py

POUISEN, 1959, p., 226,

~

Type species,--Polypleuraspis solitana PCULSEN, 1927, p. 27z, PL,

i7, figs, 8-9,

Discussion.--Rasetti's (1951, p, 175) diagnosis of Polyplevrasmis

is followed here, As Rasetti noted, this genus is closely related to

Glossopleura, but differs chiefly in the characters of the pygidiunm,

POLYPLEURASPIS sp, undet.
P1, 8, fig, 1
Diagnosis,~-Pygidium subtriangular, Original convexity modified
by compaction in shale., Axis moderately tapered, probably extends

onto posterior toxder., Fourteen axial rings and a terminal plece are
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distinguishable; noderately wide, separated by narrow ridges, IBorder
narrow and slightly concave; widens posteriorly; surface appears to bz
smooth, Pygidium 11,1 mm long and 12,0 mm wide,

Discussion,--Only one large pygidium of this genus has been found,
and it is an impression flattened in shale, The specimen most closely

resembles Polypleuraspis insignis Rasetti (1951, p., 176), but it is

difficult to compare the flattened pygidium preserved in the Spence
Shale with undeformed specimens preserved in limestone of the Stephnen
Formation in British Columbia, It differs from P, insignis by having
mofe axial rings, which are more distinct, and narrower pleurval furrows,
The size of this pygidium is slightly smaller than the largest reported

pygidium of P, insignis,

A singlé cranidivm and a single juvenile pygidium of Polypleuraspis
sp, have been reported from the Chisholm Formation of the Drum Moun-
tains of west-central Utah (0ldroyd, 1973, p. 64)., Because the
pygidium 1is very small, it is not possible to compare the two zdeqiate-
ly.

I know of no established species to which this pygidium can bte
assigﬁed with confidence, and the pygidium is judged inadeguate to be

a holotype for a new speciles,

Occurrence,--One pygidium in collection UU-432,

Genus PTARMIGANTA Raymond, 1628
Ptarmigania RAYHOND, 1628, p. 310; KOBAYASHI, 1935, p. 130; RESSER,
1939b, p. 373 KOBAYASHI, 1942, p. 151~153; RASETTI, 1951, p. 177,
178; LOCHMAN, 1952, p. 131-133; RESSER, 1945, p. 195; HUPE, 1953,

p. 107; IVSHIN, 1957, p. 31; POULSEN, 1959, p. 226,
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Type species.--Bathyuriscus rossensis WALCOTT, 1917a, p. 46-49,

P1, 5, figs, 5, Sa~d.

Discussion,-~The dlagnosis by Raymond (1928, p. 310) is adequate
and is followed here, Ptarmigania is characterized by a pygidium with
one pair of anterolateral torder spines and nubs of one or two addition-
al spines, Cranidia are generally indistingulshable from those of

Ptarmiganoides without associated pygidia, Ptarmigania and the closely

related Ptarnizanoides are compared under the discussion of that genus,

PTARMIGANIA EXIGUA Resser
P1, 8, figs. 2-9, 13

Ptarmigania exigva RESSER, 1939b, p. 38, Pl. 4, figs, 1-10,

Ptarmigania natalis RESSER, 1939b, p. 39, Pl, 4, filgs, 13-18,

Ptarmigania ornats RESSER, 1939b, p., 39, P1l, 4, figs. 25-32,

Ptarmigancides exigua (Resser) FRITZ, 1971, p. 39.

Diagnosis,~~Cranidium cénvex, subquadrate, Glabella extends to
anterior border, moderately convex, slightly ekpanded anteriorly,
.bluntly.rounded at front, Axial furrow strong, fossulae well developed,
Four pairs of distinct glabellar furrows visible: §S1 straight, oblique
backwards; S2 slightly convex, oblique backwardsj S3 transverse,

deepest medially; S4 oblique forwards, Occipital furrow well developed,
composite, deepens laterally, Oceipital ring triangular, about 0,20
length of glabélla, extended into strong spine, Frontal area undi-
vided, about 0,10 length of glabella, flat or slightly upturned medi-
ally, becomes distally upturned laterally. Anterior aiea of fixigenae
about 0,25 maximum glabellar width, slope downward, Palpelral area of

fixigenae slightly to moderately convex, nearly horizontal, about 0,60
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width of glabella at eye line, Palpebral lobes well developed, about
0.50 glabellar length, Eye ridges short, strong, meel axial furrow
opposite Sk, Posterior area of fixigenae about same width as glabslia
at occipltal furrow, distinct spine directed posterolaterally from
tip, Preocular facial suture divergent, convex, Postoculsxr facial
suture divergent, sinuous,

Pygidium convex, semielliptical, much wider than long., Axis
prominent, consists of two or thres rings, a terminal piece, and a
short postaxial ridge which extends conto bordexr., Anterior ring bears
strong spine, posterior ring is usuelly indistinct, Fleural regions
downsloping, crossed by three pleural and two faint interpleural
furrows that extend onto vorder. Border distindt, dnterolateral
corner extended into a blunt posteriorly directed spine. Remazinder of
border extended into three or four short nubs.

Surface of test covered with well-developed granular ornameantation
with exception of furrows., In addition, frontal area and palpebral
lobes of cranidium, and pleural regions of pygidium are finely punc-
tate, Anterior border striated,

Discussggg.——Resser has caused a great decal of confusion by
excessive spllitting of this species. In the atove synonomy are listed
three of Resser's species ihat were besed on slight variations in
morphology, size, and ornamentation, P. exigua is characterized by
a well~develored granular ornamentation and 6nly one pair of short
Pygidial spines and several nubs of additional spines,

in collections UU-~409 and UU-463,
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Genus PTARMIGANOIDES Rasetti, 1951

Ptarmizanoldes BASETTI, 1951, p, 178; POUISEN in Harrington and others,

1959, p. 226,

Type §3§§;§§,¥~Ptarmiganoides bowensis RASETTI, 1951, ». 179,

Pl, 20, figs, 1-8,
Discussion,~--The diagnosis by Rasetti (1951, p. 178) is adequate
and is follcwed here, Rasetti (1951, p. 178) proposed the genus

Ptarmiganoides for the species from the Naomi Peak Tongue of the Twin

Knobs Formation that Resser (1939b) assigned to Dolichometopsis, and

included a new specles from the Cathedral Formation, at Bow Lake,

in the Canadiun Rocky Mountains, Itarmiganoides differs from Plarmigan-
ja primarily by having three or more pairs of well-developed pygidial
border spines, DPtarmigania typically has one pair of anterclateral
bordexr spines and nubs of one or twc additional spines., The cranidis

of both genera, as Resser himself states are generally indistinguish-

able; nor can they be separated from cranidia of Paralbertella and
certain other long=-eyed corynexochids without knowledge of the associ-~
ated pygidia,

Resser (1939b) has caused a great deal of confusion by excessive
splitting of speclies and inadequate evaluation of their morphology.
Palmer (in press) 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 germana (Resser)
already revised by Fritz (1968); Ptarmiganoides propingua
(Resser) chosen from eleven names because its "type"

lot contains the most representative specimens for the
specles; and Ptarmigania exigua Resser, P, germana has
smooth or pitted ornamentation, lacks fixigenal spines
and has a pygidium that lacks border spines; P, propinqua
has a weakly granular ornamentation and four pairs of
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slender pygildial spines; and P, exigua has a well-
developed gramilar ornamentation and only one pair
of short pygzidial spines and several nubs of additional
spines,
Fritz (1968, p, 207) also notes that not all paratypes of

Resser's "specles” were conspecific with their holotyrpes,

PTARMIGANOIDES PROPINQUA (Resser)
P1, 8, figs, 10-12, 14, 16, 17, 19, 20

Dolichometopsis propinqua RESSER, 1939b, p. 34, Pl, 5, figs, 11-13,

Dolichometopsis comis RESSER, 1939b, p. 33, Pl, &, figs, 22-24,

Dolichometopsis communis RESSER, 1939b, ». 35, P1, 6, figs, 5-8.

Dolichometopsis gregalis RESSER, 1939b, p. 34-35, Fl, 6, figs, 1-4,

Dolichometopsis lepida RESSER, 1939b, p, 31, Fl, 3, figs, 31-33.

Dolichometopsis mansfieldi RESSERM 1939b, p. 36, Pl, 6, figs, 11-16,

Dolichometopsis media RESSER, 193%9b, p. 32, P1, 4, figs, 11-12,

Dolichometopsis poulseni RESSER, 193Gb, p. 33-34, P1, 5, figs, 1-10,

Dolichonetopsis stella RESSER, 1939b, p. 32, P1, 3, fig, 37.

Ptarmiganoides sobrina RESSER, 1939b, p., 40, P1, 17, figs, 12-15,

Ptarmiganoides aurita RESSER, 1939b, p, 37-38, Pl. 3, figs. 35-236.

Diagnosis,--Cranidium moderately convex, subquadrate, length
nearly equal to width, Glabella prominent, elongate, slightly expand-
ed, bluntly rounded anteridrly, nearly extends to anterior margin of
cranidium, Four pairs of glabellar furrows faintly to moderately well
defined: S1 convex, oblique backwards; S2 sitraight, oblique backwards;
S3 transverse; S4 oblique forwards, Axial furrow narrow, relatively
deep, shallow fossulae present, Occipital furrow wide (sag,) shallow,
deepens slightly laterally, Occipital ring 0,20 to 0,25 glabellar

length, triangular, exterded into a strong posteriorly directed
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occcipital spine, Frontal area about 0,05 glabellar length medially,
Border narrow medially, becomes wider laterally, slightly upiturned.
Border furrow shallow, becomes indistinct medially, Fixigenae 0,40
to 0,50 glabellar width at eye line, moderately convex, slightly
upsloping to nearly horizontal, Palpebral lobes rrominent, situated
below level of palpebral area of fixigenae, 0,40 to 0,50 glabellar
length, Eye ridges distinct, short, meet axial furrow just in frent
of S3, Posterior area of fixigenae slightly narrower (tr.) than gla-
bella at cccipital furrow, distal extremeties extended into long, thin,
posteriorly directed spines, Preocular facial suture divergent, convex,
Postocular faciel suture divergent, sinuous,

Librigenae moderately convex, lateral margin hroadly rounded,
Genal field slightly convex, downsloping, Border wide, slightly down~
sloping, Border furrow ghallow, Genal spine troad based, 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 ring
bears a strong upright spine, second and third rings havz low elcngate
(tr.) nodes., Pleural regions moderately convex, downsloping, crossed
by three pleural furrows which end in deep pits on border, Inter-
Pleural furrows indistinet, Border prominent, horizontal margin
extended into four pairs of strong, cyclindrical spines, Spines of
about equel strength may become slightly strongexr posteriorly,

| Surface of cranidium, litrigenae, and pygidia weakly granular,

Granules are rore prominent on hisgher parts of the exoskeleton,
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Discussion,--In the above synonomy are included 11 of Rezser’s
species that I believe have been based upon inadequate morphological
evaluation, slight intraspecific variation, and artificial mixing of
parts, DP. propinggua is distinguished by its weakly granular crnamen-
tation and four pairs of slender pygidial spines,
Occurrence, --Abundant in collection UU-408, Rare in collection

UU-420,

PTARMIGANOIDES STOKESI n. sp.
Pl, 9, figs. 1-8

Diagnosis,--Cranidium subrectangular, moderately convex, Glavella
prominent, expands noderately forward, extends to anterior margin of
cranidium, Pour pairs of glabellar furrows: S1 deeply impressed,
straight, obligue backwards; S2 convex, oblique backwards; S3 transverse;
Sk indistinct, oblique forwards, Axial furrow distinct, despens to
form prohinent elongate fossulae, Occipital furrow shallow, compésite,
deepens laterally, Occipital ring about 0.20 glabellar length, dears
faint elongate (sag,) node, Fixigenae less than 0,40 glabellar width
at eye line, slightly convex, slightly downsloping, Falpebral lobes
Prominent, about 0,35 glabellar length, anterior ends opposite 33,
Palpebral lobes situated well behind glabellar midpoint, Palpetral
Turrows distinct, Eye ridges strong, short, meet axial furrow slightly
in front of 33, Posterior area of fixigenae about same width as
glabeila at occipital furrow, lacks spines, Preocular facial suture
divergent, convex, Postocular facial suture divergent, sligﬁtly convex,

Cne incomplete specimen has six poorly preserved thoracic segments

assocliated with a pygidium, Axlal lobe of thorax distinctly narrower
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than pleural lobes, Posterlor part of each ring is btwoken off, and
mey have had a node cr spine, Pleurae are not extended intc spines,

Pygidium =zemielliptical, moderately convex. Axlis consists of
three rings and long terminal piece; reaches inner edge of border,
Anterior ring bears distinct node, FPleural fields crossed by four
pleural furrows and three less—distinct interpleural furrows; fourth
plevrel and third interpleural furrows faint, Border moderately well
defined, has four pairs of relatively short, broad-based, flat spines;
two anterior pairs of spines directed posterolaterally; third palx
directed rosteriorly; posterior pair widely spaced, dirscted poste-
rioxly or slightly inward,

Surfacs of cvanidium smooth, pygidium covered with fine anasto-
mosing caecae that are most prominent on the posterior pleural fields,

Discussion,--P, stokesl is quite distinct from other species of

Ptarmigancides, The cranidium is characterized by well-~developed S1

lateral glabellar furrows and a moderately expanded, large glabells,
The pygidium has a node rather than a strong axial spine on the first
axial ring, and the Lorder spines are triangular and shori rather thau

long and slender as in other specles of Ptarmiganoides, This species

is referred to Plarmiganoides rather than Plarmigania because pygidia

typical of Ptarmigania havé one pair of anterolateral border spines and
oniy nubs of cne or two additional pairs, whereas the pygidium in
guestion has four pairs of equally developed, but short spines,

Occurrence, ~~Common in collection UU-420, Rare in collection
uu-419,

Holotvpe,--Pygidium and associated thoracic segments (1408)

1llustrated on plaie 9, fig., 12,



Family DORYPYGIDAE Kobayashi, 1935
Genus DORYPYGE Dames, 1863
Dorypyge DANMES, 1883, p, 23: MATTHEW, 1897, p, 186; GRONWALL, 1902,
p. 1263 WALCOTT, 1913, p. 107; KOBAYASHI, 1935, p. 145; LAKE,
1938, p. 250; LERMONTOVA, 1940, p, il¥1; RESSER, 1942, p, 15;
WHITEHOUSE, 1945, p, 118; POUISEN, 1959, p. 217; PALIER, 1968,
p, 47,

Type species,--Dorypyge richtofeni DAMES, 1883, p. 24, P, 1,

figs, 1-6,

Discussion, --The concept of the widespread Middle Canlxrian genus
Dorypyze given by Poulsen (1959, p., 2i7) generally is adequate, I need
be modified only slightly to include four-spined specimens discovered

in Alaska and Siberia since 1959,

DORYPYGE WELISVILLENSIS n, sp.
1, 9, figs, 9, 10, 12, i3

Diagnosis,--Cranidium subtrapezoidal, wroadly rounded anterlorly,
slightly wider than long, Glabella prominent, convex, very slightly
expanded anteriorly,.straight-sided, rounded anterioriy, nearly reaches
anterior margin of cranidium, Four pairs of very faint glabellar
furrows visible: S1 bifurcate, oblique backwsrdsj; 52 obiique backwards;
S3 transverse; S4 oblique forwards, Axial furrow relatively wide,
deep, faint fossulae present, Occipital furrow composite, deep, Occi-
pital ring about 0,20 glabellar lsngth, probably bears a median node
or spine, TFrontal axrea about 0,10 glabellar length, Border slightly
thickened, upturned, narrow medially, widens laterally, Border furrow

well developed laterally, narrows medially, Fixigenae about 0,40
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glabellar width at eye line, moderately convex, siightly downsloping.
Falpebral lobes about 0,25 glabellar length, nearly horizontal, situ-
eted behind midline of glabella, Eye ridges faint, meet axial furrow
opposite fossulae, Fosterior area of fixigenae relatively long (sag. )
about same width as glabella at occipital xing, Preocular faecial suture
slightly divergent, straight, Postocular facial suture divergent,

- sinuous,

Thorax has seven segments, Axis wlder than pleural regions,

Each axial segnent extended into prominent spine, FEach pleural segmeﬁt
ends distally in a sharp recovered spine,

Pygidium semielliptical, Axis weli defined, strongly convex,
reaches to inner edge of border; has four rings and short terminal
piece, Fourth ring poorly defined except on exfoliated specimens,
Pleuxral field Mmoderately convex and has four shallow pleural furrows.
Anterior pleural furrow deepest, and three posterior furrows end in
depressions on border, Three interpleural furrows weak and becéme less
distinct toward posterior, Border narrows anteriorly, widens poste-
riorly, extended into five pairs of spines, Three anterior pairs of
border spines short, sharply pointed, directed posteriorly, and increasse
slightly in size toward posterior, Fourth pair of spines stout, as
long as pygidium, bent upward, bowed slightly inward, DPosterior raiz
of spines vaxry from incipient nubs to small triangular spines,

Surface of exoskeleton faintly granulose, Anterior border of
cranidium has fine terrace lines., Pygidial border spines are coversd
with elengate granules,

Discussion, --Pygidia of most species of Qggxgzgg have at least

five pairs of border spines, and generally the fifth pair is consider-
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ably enlarged, However, four species D, bispinosa Valecott, 1905
] ] = ———— ? y

D. danica Gronwall, 1902; D, grandispinosa Resser and Endo, 1937;

and D, olenekensis Iazarenko, 1960) have the fourth pair of spines
eniarged, D, bispinosa and D, danica alsc have the fifth pair of

spinzs enlarged, and D, olenekensis has cnly four pairs of spines,

D. wellisvillensis, n, sp., and D, grandispinosa have a short fifth

pair of spines, D, wellsvillensis differs from D, grandispinosa

by having a more posteriorly situated and less divergent fourth paixr
of spines, It also differs by having less divergent and apparently
smaller anterior pairs of spines,

Occurrence, ~~Rare in collections UU-432, UU-434, UU-435, and UU-
L65,

Holotype,~-Pygidium (1407) illustrated on plate 9, figs. 10 and 13,

Genus KOOTENIA Walcott, 19i8

Bathyuriscus (Kootenia) WALCOTT, 1889, p. L6,

Kootenia WALCOTT, 1918, p, 131, 132; PALIER, 1968, p., 47 (synonomy to
date),

Type species,-~Bathyuriscus (Kootenia) dawsoni WALCOI'T,1889,

p, W6,

Discussion,--The concept of Kootenia given by Palmer (1968, p. 47)
genéraliy is zdequate, It need be modified only slightly to lnclude
species that have up to seven pleural furrows and eight pairs of spines,

Kootenia is characterized by a pygidium that has a spinose margin
and lacks well-defined interpleural furrows, The genus is widespread
and has approximately 100 species, some of which may be Synonyms,

Development and number of pygidial spines is most often used as a
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differentiating character between species of this genus, Al many
localities, two or more strikingly different specles of Kootenia
are associated, which led Pslmer (1968, p. 48) to propece that pygi-
dial spine development may be particularly suscertible to minox

ecologic differences.

KOOTENIA ARCUATA n. sp.
Pl, 9, figs, 11, 1419

Diagnosis,--Cranidium convex, nearly as long as wide, Glatella
prominent, convex, subparallel to slightly convex along sides, narrous
distinctly at fossulae, rounded anteriocrly. One or two sets of faint
glabellar furrows visible: S1 oblique backwards; 52 indistinct. Axial
furrow deep, strong fossulse Tresent. Occipital furrow strong, wide,
Occipital ring triangular, upsloping, about 0.15 glabellar length,
extended into a posteriorly directed spine, Border indistinct medially,
pfominent laterally. Border furrow nearly absent mediaily, Fixigenae
about 0.35 glabellar width at eys line, convex, moderately to strongly
downsloping, TPalpetwal lobes centered well posterior t¢ glabellax
midpoint, about 0,25 glabellar width, defined by a shallow palpebral
furrow, Eye ridge faint, meets axial furrow at fossulae., TFosterior
area of fixigenae about 0,70 width of glabella at occipital furrow,
Preocular facial suture convergent, convex, Postocular facial suture
divefgent, sinuous,

Pygidium moderately convex, length about 0,60 width, Axis promi-
nent, consists of three distinet rings, a failnt fourth ring, a terminal
piece, and a short postaxial ridge thalt reaches posteridr margin,

Pleural field crossed by four pleucal ard three less distinct inter-
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pleural furrows, Border moderately well defined, downslioping, bears
five pairs of relatively short tapered spines that produce swelling on
the border., Splnes decrease in size posteriorly and'slopé downward,

Both cranidium and pygidium are granular and puncias althougn
strength of ornamentation varies considerably between iddividuals,
Anterior border of cranidium has terrace lines, and pygidial spines
have scaly granulations,

Discussion,~~This species most closely resembles XK. crassinucha
Fritz (1968, p. 198-199), K. arcuata differs from K. crassinucha in
having a more convex cranidium both longitudinally and transversely,
a more prominent construction of the glabella at the fossulae, and s
narrower anterior border mediallv, The pygidie differ in having fourr
rather than three axial rings, and in baving pygidisl spines that Zo
not extend into thin points., K. arcuata has granules and punctae
whereas K, crassinucha only has fine scattered punctae, K. convoluta
Resser (1939b), the only other five-spined Kootenia in ny collectlons,
differs from XK., arcusta by having a glatella that is mcre rectangular
in outline and shorter, less rapidly tapering pygidial spines, The
spines.of K, convoluta do not produce s swelling on the border of the
pyegidium,

Occurrence,--Abundant in collections UU-408, UU-419, and UU-420,
Common in collections UU~422, UU-423, and UU-463,

Holotype,--Pygidium (1411) illustrated on plate 9, figs., 15 and 18,

KOOTENIA BREVISPINA Resser
P1l, 8, figs, 15, 18, 21

Keootenia brevispina RESSER, 1939%, p, 50, Pl. 11, figs, 1-4; FRITZ,

1968, »p. 196, Fl, 40, figs, 1-6,
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Discussion,--Fritz (1968, p., 196) adequately described this
species,

Kootenla twevispina most closely resembles K, pectinoides.

Ressexr assigned K, pectinoidegs to the K. serrata group, which has six
pairs of spines on the pygidium, but he then referred to it as having
five pairs of marginal spines, Although only five pairs of spines are
"visible on the holoiype (Resser, 193Qa, P1, 9, figs,., 12, 13) it is
evident from the illustration that the individual had six pairs of
spines-~the antericr pair nbt being visible, The only difference
between the two species seems to be in the spines, which on X, pecti-
noldes are closer together, If adequate material werxre available foxr
comparison, it is probable that K, brevispina could be suppressed as a
Junior synonyw of K, pectincides.

Occurxence,~~Rare; two pygidia from collection UU-408,

KOOTENIA CONVOLUTA Resser
Pl, 10, figs, 1-3, 5, 6, 9, 10

Kootenia ccnvoluta RESSER, 1939b, p, 46, P1, 10, figs, 1-11: FRITZ,

Y

1968, p, 197, P1. 41, figs, 17-24 (synonomy to date).
Discussion, ~-The diagnosis of Fritz (1968, p., 197) is adequate and

is followed here, Fritz (1968, p, 197) placed Kootenie maladensis,

Kootenia granulesa, and Kcotenia nitida into syncnomy with Kootenia

convoluts, Hesser based these species, from a single locality, upon
slight variations between individuals which can be attributed to intra-
specific variation and differences in preservation, I therefore agree
with Fritz,

Occurrence, ~~Abundant in collection UU-408, and rare to common

In collections =409 and UU-L410,
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KOOTENTA GERMANA Resser
P1, 10, figs. &, 7, 8, it

Kootenis germana RRESSER, 1939b, p. 49, Fl, 9, figs. 19-24,

iy

Diagnosis,-~Cranidium moderately convex, slightly wider than leng.
Glabella prominent, paraliel-sided, front broadly rounded, Fouxr palrs
of indistinct glabvellar furrcws visible on well preserved individuals:
81 and S2 oblique backwards; S3 transverse; SU oblique forwards, Axial
furrow prominent, shallow fossulae present, OCcclpital furrow noderately
deep, composite, deepens 1atera1iy. Cceipital ring triangular, about
0.20 glabellar length, extended into a prominent spine, Frontal area
indistinct, Border narrow medially, more proncunced laterally,

Border furrow faint, PFixigenae about 0,50 glabellar widitn at eye line,
moderately convex, downsloping, Falpebral lobves 0,35 glatellar lengtih,
horizontal, situated well btehind midline of glabella, Palpetwsl furrows
faint, Eye ridges visible, faint, meet axial furrow at fcssulae,
Posterior area of fixigenae narrower than glabella at occipital furrew,
Preccular facial suture divergent, straight. Postozular facial suture
divergent, convex,

Pygidium semlelliptical, slightly convex, Axis prominent,
relatively narrow, consists of three distincet rings, a faint fourth
ring, a terminal piece, and a faint postaxial ridge that reaches poste-
rior margin cf pygidium, Pleural regions downsloping, crossed by four
pleural and three less distinct interpleural furrows, Border extended
into six pairs of relatively short, tapered spines, Spines are directed
posterolaterally and slightly downward,

Surface of test covered with fine granules, Glabella has fine

fingerprint pattern of lires, Surface of anterior border marked by



83

%érrace lines, Border spines of pygidium covered with scaly granules,

Discusslon,--The pygidia of this specles in my collections axe
nearly identical to the holotype pygidium and are from approximately
the same locality, The cranidia, however, differ significantly from
the cranidia Resser assigned to K, germana, Pygidia and cranidia in ny
collections have a distinctive granulaxr ornamentation ard misassignment
is wnlikely, Cranidia which more closely resemble those Resser assigned
to K. germana do occur with the K. germana pygidia, but these are swrooth
and have been assigned to K., spencei with certainty., Therefore I
believe that the cranidis that Resser assigned to K, germana do nol
actually belong to that species, However, examination of the type
material would be necessary to prove this interpretation,

Occurrence, ~~Abundant in collection UU-462, Common in collections

UU-442 and UU~443, Rare in collections UU~L40 and UU~441,

KOOTENIA MELINDENSIS n, sp,
Pl, 10, figs. 15, 16

Qigggggig.——Pygidium moderately convex, slightly wider than long.
Axis well defined, reaches to inner edge of borxder, coﬁsists of six
rings and a moderately long terminal piece, Anterior ring not complete~
ly ankylosed, Pleursl field troadly convex, marked by seven palirs of
plevral furrows and six pairs of interpleural furrows, Fosterior pair
of pleural furrows indistinect., Second through sixth plewral furrows
end in depression cn bhorder. Border gives rise to eight pairs of round,
slightly upturned spines, Anterior seven pairs of spines long, about
equal in length, BEighth pair greatly reduced, 3Surface is smooth.

It is distinguishable from all other species of Kootenia by having



elght palrs ¢f border spines,
Occurrence,-~Rare in collection UU-465,

Holotype.-~Pygidium (1422) illustrated on plate 10, figs, 15 and

16,

KOOTENTIA MENDOSA Resser
Pl, 10, figs., 18-20, 22, 2

Kootenia mendecsa RESSER, 1939b, p. 49,

Diagnosis,~-Cranidium moderately convex transversely and longi-
tudinally, Glabella long, well defined, moderately troad, unfurrowed,
tapered anteriorly. Glabella extends onto border and nearly te crani-
dial margin, Fossulee produce distinct indentation on side of glabella,
Occipital furrow noderately deep and broad, straight. Occipital ring
has short medial spine, Fixligenae slightly convex, downsleping, widih
about 0.35 glabellar width at eye line, Palpetral lobe derressel below
surface of fixigenae, length about 0.20 sagittal length of glabella,
exclusive of occipital ring, Glabellar suxrface firely purctate,
exfoliated specimens show fine granules, rest of cranidium smooth,
Preocular margins convergent, straight., Postocular margins divergent,
sinuous,

Thorax has seven segments that terminate in small, slendex,
posterolaterally directed spines, Node or small spine on each axial
ring, Pleural regions about twice width of axis,

Pygidium semielliptical., Axis well defined, ccnvex, reaches
to inner edge of torder, four rings and a terminal piece evident,
Pleurzl fields crossed by four pleural furrows and two indistinct inter-
plevral furrows, Bordsr narrow, has six pairs of spines, Anterior two

palrs of spines short,; sharp, directed posteriorly, second pair smallex



than first, Remaining peirs greatly reduced, imparting & slight
waviness to the border, becoming smooth in the rear.
Surface smeooth,

Discussion, ~-The outstanding character of Kootenia mendosa is the

reduction in size of the margiral spines, and it can be distinguished
from all other species on this besis,
Occurrence, ~-Abundant in collection UU-452, Rare in collection

UU-L43, UU-44l, and UU-L45,

KOOTENTA SPENCEI Lesser
P1, 11, figs, 1-6

Kootenia spencei RESSER, 193%9a, p. 15, PL, 3, figs, &, 5.

Kootenia mathewsi RESSER, 19392, p. 16, F1, 3, figs, 6, 7,

Diagnosis.~~Cranidium convex, width about 2qual tc length,
troadly rounded anteriorly. Glabella prominent, sides slightly convex,
tapered, rounded anteriorly, Four pairs of falnt glabellar fwrrows
visibie on well preserved individuals: Si_oblique tackwards; S2 trans-
verse; S3 indistinct, pit-like; S oblique forwards, Axial furrow
well developed, diétinct fossulae present,. Oeceipiteal furrow moderately
deep, composite, deepens laterally., Ceceipital ring less than 0,20
glabellar length, triangular, bears a prominent spine. Frontal area
short, BRorxder distinct, slightly upturned. BRBorder furrow well devel-
oped, Fixigenae about 0,40 glabellar width at eye line, slightly
convex, slightly downsloping. FPalpetral lohes fairly prowminent, hor-
izontal, abcut 0,25 glabellar length, situaied well behind glabellar
midpoint, Eye ridges visible, faint, meet axial furrow at fossulae,
Posterior area cf fixigenae about same width as glabella at occipital

furrow, Preocular Tacial suture divergent, convex, Postocular facial
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Thorax has seven segments., Axlal lobe slightly nerrower than
pleural leobss, Distal extremeties of pleural segments extended into
long, posterolaterally directed spines,

Pygidium semielliptical, distinctly wider than long., Axis prom-
inent, rather narrow, consists of five distinct rings and a terminal
piece that reaches posterior border. Pleural fields downsloping,
crossed by five pairs of distinct pleural and four pairs of faint
interpleural furrows. Boxder moderately well defined, pleural furrows
end in pits on border, Border extended into seven pairs of long,
cylindrical spines, Seventh pair of spines shorter and moré slendsr
than other pairs,

Surface smooth,

Discussion,~-This species is characterized by having a proni-
nent, convex-sided, broadly rounded glabella; a pygidium with seven
long, slender pairs of border spines and a smooth surfacs,

Resser (1939e) differentiated K, spencei from XK, mathewsi cn
slight variation in the spread and curvature of the border spines,
The two pygidia that Resser assigned to K, spencei had medial furrcws
on the border spines caused by compaction, which Resser also regarded
as a specific‘difference between the two species,

Occurrence, -~Abundant in collections UU-432, UU-434, UU-439 and
Uu-465, Common in collections UU-435 and UU-437, Rare in collections .

UU-429, UU-430, and UU-462,

KOOTENIA WELLSVILIENSIS n. sp,
Pl, 10, figs, 12-14, 17, 21, 24

Diagnosis,--Cranidium moderately convex, slightly wider than long,
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Glabella oreminent, nearly extends to anterior margin of cranidium,
Glabella parallel-sicded, indented at fossulae, rounded anteriorly,
Glabellar furrows indistinct, fessulae shallow, 51 visible, oblique
backwards. Axial furrow distinet. Cecipital furrow mole rately deep,

onposite, doepens laterally, Oceipital ring triangular, less than
0,20 glabellzr length, bears a strong spine., Frontal area ind;s-
tinct medially, Rorder faint medislly, distinct laterally., 3Border
furrow obsolete medially, TFixigensze 0,35 glabellar width, horizontal,
sitvated behind midline of glabella, Eye ridges faint, intersect axial
furrow at fossulae, Posterior limbs narrcwer than glabells at occiplital
ring, FPreocular facial suture slightly divergent, straight, Iecstecular
facial suture divergent, sinuous,

Pygidium semielliptical, noderately convex, distinctly wider than
long, Axis prominent, relatively narrow, consists of three distinct
rings, a variabiy developed fourth ring, & terminal piece, and a short
postaxial »idge that nearly reaches posterior margin of pygidium,
Pleural field downsiopln g, crossed by four pleural and three faint
interpleural furrows, Border distinct, horizontal,vextended into six
pairs of moderately short, relatively slender, tapered spines

Surface ¢f cranidium indistinctly punctate or smooth, Boxde:

-1

has faint terrace lines, PFPygidium smooth, torder spines have faint
scaly granulaticas,

Discussion.~-x, wellsvillencis most closely resemble K., germans

but averages larger in size and has a rounded rather than distinctly
guadrate glatella, The pygidial border spines of K. germana are larger
and stouter and ithe axis averages narrower, In addition, ¥, germana

has well devezioped grauular ornamentation on the cranidium and pygidium,
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K. welisviliensis differs from K, iibertyensis in having shorter

pygldial border spines and lacking irregular elongate g'rarz,ulétions. It
differs from K, brevispina in having slender rather than broad triangu-
lar vorder spines and has much shorter terder épines than K. ggiég}g{}g,
Occurrence, ~~Abundant in collections UU-447, UU-452, and UU-454,
Common in collections UU-451 and UU-453, Rare in collections UU-448,
UU-B49, and UU-450,
Holotype.~-Pygidium (1419) illustrated on plate 10, figures 12 and

21,

KOOTENIA sp. undet,
Pi, 11, figs, 7, 8

Diagnosis,~-Pygidium semielliptical, distinctly wider than long,
strongly convex, Axis prominent, convex, extends onto postericr
border, consists of three rings, én indistinct fourth ring, and a
terminal piece, Axial furrow distinet, Pleural regions strongly
downsloping, c¢crossed by four pleural and three indistirct inter-
pleural furrows., Border extended into six pairs of mcderately long
spines, Spines decrease in length posteriorly,

Surface of axis and pleural regions covered with fine punctae.
Border coversed with fire granules, Spine covered with scaly granula-~
tions,

Discussicn,~-This species is represented by one fragmentary
pygidium, It differs from all other species of Koctenia from the Naomi
Peak Tongue of the Twin Knobs Foxrmetion, and the Spence Tongue of the
Lead Bell Shale in having six moderately long marginal spines, a 1érge
rrominent axis with four rings and a terminzl piece and punctate orna-

mentation., Kootenia brevisplna most closely resembles this species but
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differs most notably in the length and taper of the boxder spines,

Occurrence,--One pygidium in collection UU-410,

Genus OGYGOPSIS Walcott, 1859
Ogypopsis WALCOTT, 1889, p. 466; 1916a, p. 375; RAYHMOND, 1912, p, 116;
SHIMER and SHROCK, 1944, p. 613; RASETTI, 1951, p. 190; 1959, p.
219; PALMER, 1964, p. 6,

Taxicura RESCER, 1939b, p. 62; SHIMER and SHROCK, 1944, », 617,

Type species,--Ogygia klotzi ROMINGER, 1887, p, 12, P1, 1, fig, 1,

Discussion,-~The generic description given by Palmexr (1964, é. €)
1s adequate and is followed here, This genus is characterized Dby a
large pygidium having a narrow axis and border, and well defined xing
and pléural furrows, The cranidium is distinguishable by having a
rrominent subparallel~sided glabella that nearly reaches the anterior
margin, I agree with Rasetti (1959, p. 219) who concluded that

Taxioura (Resser, 1939b, p. 62) should be suppressed as a subjective

synonym of Ogygopsis,

OGYGOPSIS TYPICALIS (Resser)

Pl, 11, figs, 9-14, 17, 18

Taxioura typicalis RESSER, 1939b, p. 62, P1l, 14, figs, 6-14,

Taxioura mogna RESSER (part) 1939b, p. 63, P1, 14, figs, 1-2 (not figs,

3-5).
Ogygopsis typicalis (Resser) RASETTI, 1951, p, 191; PALIER, 1964, p, 6-7,

Diagnosis,--Cephalon semicircular in outline, moderately convex,
Glatelle long, large, reaches to border, rounded in front, B3Sides
subparallel, tapering slightly both anteriorly and posteriorly, Gla-

bellar furrows rnot apparent, Occipital furrow well defined, occipital
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ring lacks spine cor node. Frontal area shorti border narrow, poorly
defined by a change in slope, Fixigenae average a little more than
0,33 width of the glabella, Eye ridges well defined, palpetral lobes
gently arcuate, n;arly 0.33 length of the glabella, Preocular facial
sutures slightly divergent, straight, Postocular facial sutures
divergent, sinuous. ILateral border of librigenae moderatgly definesd
by shallow btorder furrow, boider narrower fhan ocular platform, Genal
spines mederately short; length about equal to length of iosterior
section of facial suture, Surface ornamentation consists of fine
"fingerprint" pattern of terrace lines on glabella, and anastomosing
close~spaced torrace lines on other parts of the cranidium and fixigenae.

Thorax has eight segments; tips of each segment have short,
slender, posterolaterally directed spines, Width of pleural regions
about twice width of axis, Axial rings lack nodes or spines, but are
covered with fine meshwork of irregular lines,

Pygidium semicircular, Axis well\defined, narrow, and reaches to
posterior margin, Axis has eight to ten rings and a terminal piecé
which extends into postaxial ridge, Pleural regions broad, gently
convex, crossed Dby seven or elght pleural furrows, seven anterior
furrows are moderately deep; eighth, when present, is poorly defined,
¥argin on well preserved iﬁdividuals has three to four small spines
opposite and slightly posterior to adjacent pleural furrows, First
pair of spines is small and recurved; posterior pairs are greatly
reduced and impart slight waviness to margin, which becomes smooth
towards posterior., A well developed medial notch indents the postericr

margin, Terrace lines form fine meshwork of irregular polygons.,

Discussion,~-Both Resser (1939b, p. 62) and Palmer (1964, p, 6-7)
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state that 0. typicalis has only one pair cof anterolateral spines,
However, upon close examinaticn, up to three additicnel yairs of
marginal irregularities or incipient spines are evident, Q. typicalis
can be distinguished from other specles of Ogygopsis in that it only
has one pair of well developed pygidial border spines, and has distinc-
tive ornamentation, |

An intriguing aspect of ilhe stratigraphic distribution of Ogy-
gopsis is its sporadic vertical occurrence (Nelson, 1963). The genus
extends from the Lower Cambrian through balf of the Middle Cambrian,
but its vertical occurrence generally is sporadic, In the sections
visited during this study, 0. typicalis is usually very abundent and
in certain areas the disarticulated shlelds often comprise most of the
rock, However, the vertical occurreﬁce is restricted to the top foot
of the Naoml Peak Limestone and to the lower few feet of the Spence
Shale. A possible explanation for the sporadic vertical ocourrence
of Ogygopsis is facies control, It often has been noted that the number
of individuals, as well as number of species is high at interfaces
between two types of habitats., In this case it seems that O, typicalis
was restricted to, and thrived in.a zone between carbonate shoals and an
ad jacent seaward basin,

Occurrence,~-Comnon to abundant in collections UU~411, UU-41z,

and UU-425,

Genus OLENOIDES Meek, 1877
Olenoides MEEK, 1877, p, 25; ROBISON, 1964, p, 537 (synonomy to date),

Type species,--Paradoxides? maladensis MEEX, 1870, p. 62,

Discussion, -~The diagnosis of Robison (1964, p, 537) is followed

here, Walcott (1925, p. 92) and Palmer (1954, p. 62) have pointed out
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that cranidia of Meolenus (Olenoides), Kootenis, Holtena, and Prypyee,

in the absence of distinctive pygidia, could well be retalned in cne
genus, The generic and specific charscteristics are almost entirely

in the pygidia and few cranldia show even specific characters,

OLENOIDES EVANSI Resser
Pl, 11, figs. 15, 16, 19

Olenoides evansi RESSER, 1939b, p. 15, P1l, &, fig. 4 not fig. 3.

Diagnosis.--Cranidium subtrapezoidal, original convexity unknown
fecause of compaction, glabella prominent, reaches anterior horder,
expands slightly anteriorly. ILateral glabellar furrows indistinct.
Occipital furrow distinct and moderately wide; occipiftal ring tears
small medial spine, Axial furrow well impressed, distinct fossulae
present in axial fﬁrrows at junction with eye ridge. Antericr boyxdexr
narrow, Fixigenae about 0,30 width of glabells at eye line, ZFalpsbral
lobes small, about 0,20 length of glabella; situated opposite middle
of glabella,  Bye ridges‘distinct. Posterior limbs mederately long
(tr.), wide (exsag,); posterior border furrow wide and shallow. FPreocu-
lar facial sutures appear to be slightly divergent., Postceular faclial
suture, divergent, sinuous,

Litrigenae, associsgted with holotype, have wide lateral border
and long genal spine,

Number of thoracic segments unknown, Axis of thorax abcut sanse
width as pleural regions, Axial rings bear small median spige or neds,
and pleurae are falcate,

Pygidium subelliptical, elongate., Axis slightly tapered, has five
or six rings and terminal piece that reaches inner edge of GLorder,

Plewral field crossed by six or seven pleural, and Tive or six less
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distinct interplewral furrows. Each pleural furrow ends in small
depression on border, Border narrow and has eight pairs cf nearly
horizontal recurved spines, Anterior seven palrs of spines relatively
long, evenly spaced, and directed posterolaterally; elghth pair smaller
and directed posteriorly.

Discussion, ~-Resser (1939b, p. 15) incorrectly stated that

Olenoides evansi had seven pairs of pygidial boxrder spines, Careful

examination of the paratype pygidia revealed an eighth pair of small

My,

spines, which because of poor preservation are easily overlcoked, This
species differs from all other species of Olenoides by having eight
palrs of marginal spines.

Occurrence, ~-Spence Shale, USH¥ locality 55e, 4.5 miles north of

Brigham City on west side of Wellsville Mountain, Utah.

CILENOIDES MALADENSIS Resser
Pl, 12, figs, 1-6, 8

Olenoides maladensis RESSER, 1939b, p. 46, P1, 10, figs, 27, 28,

Taxioura magnz (part) RESSER, 1939b, p, 63, PL, ik, figs. 3-5 {not Tigs.
1, 2). |
Diagnosis.--Cranidium large, moderately convex, subquadrate,
Glabella prominent, nearly extends {o anterior margin of cranidium,
nearly parallel-sided except for construction at fossulze, broadly
rounded anteriorly, Three pairs of glabellar furrows visible: S1
bifurcate, oblique backwards; S2 convex, oblique backwards; S3 trans-
verse. Axial furrow narrow, distinct, fossulae present., Occipital
furrow troad, composite; shallow medially; deepens laterally,
Ocecipital ring about 0,15 glabellar length, extended into short, blunt,

posteriorly direcied spine, Frontal area short (sag.) medially,



Gy
consisting essentially of a narrow upturned border. BRorder becones
wider (exsag,) laterally, Border furrow distinct laterally. Fixlgenae
about 0,40 glabellar width at eye line, slightly concave, slightly
downsloping, Palpebral lobves moderately prominent, slightly upturned,
0.20 to 0.25 glabellar length, situated behind midpoint of glabella,
Eye ridges strong, nearly straight, make a relatively small angle with
axlal furrow, Posterior area of fixigenae long (exsag.) about same
width (tr,) as glabella at occipital furrcw, distal end extends into
small posterolaterally directed spine. DPreocuvlar faclal suture diver-
gent, straight, Postocular facial suture divergent, sinuous,.

Genal field of librigenas steeply sloping. Border prominent,
slightly thickened, horizontal, Genal spine strong, lenghth unknown,
Pygidium semicirculax, slightly convex, nearly twice as wide as
long., Axis stout, well defined, consists of four distinct rings, =
faint fifth ring, and a short terminal piece. HEach ring bears a small
medlan node, Pleural field slightly convex, cr;ssed by four strong
pleural and three moderately ptrong intervpleural furrows that extend
onto border, Border distinct, horizontal. B&rder extended into
four pairs of long, slightly tapered spines, Spines situated cpposite
distal ends of plewral furrows,
Surface of test covered with Smali and nediun~sized granules,
Discussion,--Resser (1539b, p. 4€) did not assign cranidia to this
species but Palmer (1954, p. €-7) has correctly suggested that a cranidia
figured by Resser (1939b, p. 63, P1, 14, fig, 3) as his holotype for

Taxioura magna actually belongs to O, maladensis,

0, maladensis most closely resembles 0, steptoenis Fritz (1968,

D, 199-200). Fritz has adequately described the similarities and



differences between the two species,
QOccuxrrence, ~-Common in collection UU-408, Rare in collections

UU-419, Uu-4£20, and UU-421,

OLENOIDES SPENCEI n, sp.
P1, 12, figs. 9, 12

Diagnosis,--Fygidium semicircular, distinctively wider than long;
original convexity unknown, Axis rather strongly tapered, shows four
rings and a moderately long terminal piece that nearly reaches inner
edge of border, Pleural fields crossed by four pleural and four less
distinct interpleural furrows, Posteriorly, the furrows make progres-
sively larger angles, Border narrow; five pairs of moderately long,
slightl& tapered marginal spines present, Posteriorly, spines make
progressively smaller angles with the midline of the pygidium, Poste-
rior pair of spines directed backwaxrd or backward and slightly towards
the midline. All specimens are exfoliated, inner surface covered
with medium-sized granules, Pygidia range from 19 to 23 mm in length
and 31 to 38 mm in width,

Discussion,--This species most closely resembles Olenoides
serratus (Rominger), which also has five marginal spines, Olenoides
spencei differs from 0, serratus by lacking well developed nodes on
the axial rings, by having one less axial ring and a much longer
terminal piece, and having a granular test,

Occurrence, --Three pygidia in collection UU-425,

Holotype,~-~Pygidium (1442) illustrated on plate 12, figure 12,

OLENOIDES sp.

Pl, 12, figs, 7, 10, 11
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Diagnosis, ~~Pygidium semielliptical, distinetly widex than long,
Axis moderately convex, slightly tapered, consists of five xings and
terminal piece, which reaches inner edge of border, Ring furrows
becone progressively fainter posteriorly, Pleural fields crossed by
five plewral and four interpleural furrows, pleural furrows end in
slight depressions on bordsr, Border narrow, extended into seven palrs
of marginal spines, First six pairs of spines long, sligntly tapered;
posterior pair short and slender, Base of spines covered with faint
scaly granulations, remainder of pygidium smooth,

Discussion.--This species is represented by a single small
pygidium that cannot be assigned to any known specles with certainty.

Olencides evansi Resser is the only rpreviously reported specles of

Olenoides from the Spence Shale with seven pairs of spines, but examina-

tion of paratypes of Olenoides evansi shows that it actually has eight

pairs of spines (see discussion of that species).
It is rossible that this pygidium represents an immature Olencides
evansi but without additional material it is impossible to be certain,

Occurrence,~-One pygidium in collection UU-463,

Family ORYCTOCEPHALIDAE Beecher, 1897
Genus ORYCTOCARA Walcott, 1908
Ocyctocara WALCOLT, 1908d, p, 233 SHIMER and SHROCK, 194k, p, 613;
LERMONTOVA, 1940, p, 1373 RASETTI, 1959, p. 220; CHERNYSHEVA,
1952, p. 115; SUVOROVA and POKROVSKAIA, 1960, p, 82; CHERNYSHEVA,
1962, p. 343 SUVOROvVA, 1964, p. 235,

Type species,~-Oryctocara geikei WALCOTT, 19084, p. 23, P1, 1,

figs., 9, 10,
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The generic description of Walcott (15084, p. 23) i¢ generally
adequate and need te modified only siightly to Include specimens

with 12 thoracic segments,

ORYCTOCARA GEIKEI Walcott
Pl, 12, figs, 18, 19

Oryctocara geikei WALCOTT, 19084, p. 23; RESSER, 1939, p. 14, RESSER

1938 (part), fig. 21, SHIHER and SHROCK, 194k, p, 613, LERMONTOVA,

1940, p. 137.

Diasgnosis,~-The specles description given by Walcott (19084, ». 23)
is generally adequate, It need te modified only to incliunde specimens
with 12 thoracic segments, In the population at hand the number of
axial rings on the pygidium varies from five {0 six to seven? and a
terminal piece,

Occurrence, --Abundant in collections UU-412, UU-415, and UU-416,

Rare in collections UU-410, UU-422, UU-423, UU-425, and (U432,

Genus ORYCTOCEPHALITES Resser, 1939

Oryctocephslites RESSER, 1939b, p. 44-45; SHIMSR and SHROCK, 1G4k,

p. 613; RASETTI, 1959, p. 2203 SUYOROVA and POKROVSKATA, 1960,
p. 82; CHERNYSHEVA, 1962, p, 24; SHERGOLD, 1969, p. 28,

Type species,--Oryctocephalites typicalis RESSER, 1939b, p. 45,

Pl, 3, figs. 1-6.
Discussion,~-The diagnosis by Resser (1G39b, p. 44-45) is adequate

and is followed here, Oryctocephalites differs from (ryctocerhalus in

having an expanded glabella and a strongly curved anterior outline,

The pygidium of Qryctocephalites has five axial segments rather than

six as in Oryctocephalus.,
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s _ ORYCTOCEPHALITES TYPICALIS Hesser

P1, 12, figs, 13, 15, 16, 20

}ggyctocephalites tvplcalis RESSER, 1939a, p. 45, P1, 3, figs, 1-6;

FRITZ, 1968, p. 202-203, P1, 41, figs., 9-11; SHERGOLD, 1969, »,
28, text-fig. 9.

Diagnosis,--The diagnosis by Resser (1939b, p, W4-45) is adequate
and 1is followed here,

Discussion,--0. typicalis is characterized by a strongly convex

{gganidium and a swollen glabella, The palpebral areas are narrow and
the cranidium has a strongly curved anterior outline. The pygidium has
five axial segments and five pairs of border spines,
Occurrence,~-Common in collections UU-411 and UU-~463, Rare in

collections UU-408, UU~419, and UU-420,
I

Genus ORYCTOCEPHALUS Walcott, 1386

Oryctocephalus WATGOTT, 1886, p. 2105 PALMER, 1954, p, 68; RASWITI,

1959, p. 220; SHERGOLD, 1969, p. 15.

Type species,-~Oryctocephalus primus WALCOTT, 1886,
Discussion,--The generic description by Palmer (1954, p. 68) is

i
ﬁ@llowed here, In this genus the cranidium is characterized by an

[

elongate glabella with three pairs of pits representing the glabellar
:fﬁrrows. The pygidium, which has the principal diagnecstic generic
features, differs from the pyeidia of most other genera of the family

'ly having pleural furrows, interpleural grooves visible, and marginal

Spines, Cryctocephalus and Oryctocephalites are compared under the

latter genus,



ORYCTOCEPAHLUS MALADENSIS Resser
r1, 12, figs., 14, 17, 21

Oryctocephalus maladensis RESSER, 1939b, p. 45, Pl, 3, figs. 7-9;

FRITZ, 1968, p. 202, P1l, 41, figs, 25-27; SHERGOLD, 1969, p. 18,

Discussion.--The diagnosis by Fritz (1968, p. 202) is adequate
and is followed here,

8 maladénsis resemble O, walcotti from the Spence Shale, the
differences being discussed under the latter species, Cranidia of 0,
Eﬁ}éggg§i§ are abundant in cellection UU-408 but no pygidia have been
found, Shergold (1969, p. 18) in his discussion of the genus Oryctoceph-
alus notes that O, msladensis is known solely from cephala and that its
absolute classification must await the discovery of the thorax and

pygidium, However, because the cephalic features are characteristic of

Oryctocephalus, Shergold temporarily referred 0. maladensls to Qrycto-
eephalus.
Occurrence,--Abundant in collection UU-408; rare in collecticns

UU~409, UU-420, and UU-421,

ORYCTOCEPHALUS WALCOTTI Resser
Pl, 13, figs. 1, 2, &4, 6

Oryctocephalus walcotti RESSER (part), 1938, p. 9, P1, 1, fig, 23,

(not fig. 22); RESSER, 1939a, P1, 2, figs, 15-18,

Diagnosis.--Cranidium subquadrate, slightly convex, length about
C,.70 width, Glabella prominent, expanded slightly anteriorly, truncated,
extended onto torder, Glabellar furrows marked by four pairs of vits,
fourth pair is faint, 51 pits connected by a strong furrow across
glabella, furrows indistinct between other pairs of pits., Occipital

furrow distinct, with deep pits near dorsal furrow, Axial furrow narrow,
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deep, Occipital ring flat, about 0.15 glabellar length, bears a

faint or indistinet median node, Frontal area about 0.10 glabellar
length medially, widens laterally, vBorder flat medially, slightly
thickened laterally, Border furrow prominent laterally, faint medislly.
Fixigenae nearly as yide as glabella at eye line, slightly convex,
nearly horizontal, Palpelral lobes situazted below level of palpebral
area of fixigenae, about 0.45 glabellar length, cituated behind
midpoint of glabella, Eye ridges prominent, meet axial furrow opposite
Sl, Posterior area-of fixigenae slightly widex (tx,) than glabells at
occipital furrow, Preocular facial suture slightlj convergent, convex,
Postocular facial suture divergent, siauvcus.

Librigenae naxrrow, margin evenly rounded, Border forrow rrominent,
border wide, Genal spine well developed, loug, evenly tapered pesteri-
orly,

Thorax has seven segments, axial lobe prominent, slightly narrowex
than pleural region. Pleurae of each segment have deep diagonal pleural
furrows; distal recurved spines moderately long.

Pygidium semicircular in outline, slightly convex, Axis relatively

>

prominent, naxyrow, tarered, consists of five rings, a terminal piece
and a low postaxial ridge that does rot reach posterior margin,
Pleural fields crossed by six distvinct plewral furrows and five less
distincet interpleural furrcws., Border indistinct, IHargin extended
into six pairs of spines, Antexrior three pairs slender, moderately
long, recurved, Fourth pair long, prominent; remaining two . pairs
relatively short, slender,

Surface of exoskeleton smocth or faintly granular. Genal spines

finely granular,
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Discussion.~-C, walcotti differs from 0. mzladensis in lacking
prominent transverse furrows between the 52 and S3 glatellisr pits, in
having horizmontal rather tnan distally upsloping fixigenze, in having
a widex (sag.) anterior border and having a narrower (saga) area
between the eye ridges and the antericr border furrow, In addition,
0. malafensis has a more prominent occipital node than 0, walcoiti.

Occurrence, ~~Abundant in collections UU-412, UU-415, and UU-415,
Common in collection UU-428, Rare in collections UU-413, UU-425,

Uu-427, UU429, UU-L30, UU-432, UU-L37, and UU-465,

Genus THORACOCAEZ Robison and Campbell, in press
Thoracocare ROBISON and CAMPBELL, in press.

-y

Type species,~--Vistoia? minuta RESSER, 1939z, p, 21, Pl. 2, fig,

2 (not, fig, 1).
Discussion.~~Robison and Campbell (in press) have thoroughly

diagnosed and evaluated this genus,

THORACOCARE IDAHOENSIS (Resser)
Pl, 13, figs, 3, 5, 8, 1C

Tonkinells idahoensis RESSER, 1939b, p., 45,

Thoracocaxe idahoensis (Resser) ROBISON and CAsPBELL, in Dress,

Discussion,~~This species is adequately descrited and discussed
by Robison and Campbell (in press), T. idahoensis differs from T,
minuta in having a less well defined glabella, a narrower pygidial
axis, more commonly has anterolateral vygidial spines, and is smooth
rather than faintly granular,

Cecurrence, -~Common in collection UU-411,
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THCRACOCGARE MINUTA (Resser)
Pi., 13, figs. 7, 9, 11-13

Vistora? minuta RE3SER, 193%9a, p. 21.

Thoracocare minuta {Resser) ROBISON and CAMPBELL, in press,

Piaznosis,~-The dlagnosis and discussion by Robison and Campbeil
(in press) is adequate,
Occurrence, —-~Abundant in collections UU-415 and UU-416; rare

in collections UU-412, UU-413, and UU-432,

Family ZACANTHOIDIDAE Swinnerton, 1915
Genus ALBERTELLA Walcott, 1908
Albertella WALCOTT, 1902, p. 18; R&SSER, 1936, p. 1; FASETTI, 1951,
p. 147; RASETTI in JIARRINGTON, 1959, p. 227.

Type species,--Albertella helena WALCOTT, 1908, », 19, PL, 2,

figs, 1-4,
Diagncsis,-~The diagnosis and discussion of Falmer (in press; ave
repeated here;

Small~to medium~sized corynexochid trilobites;
sagittal length probebtly not exceeding 50 mm, Cranidium
subtrapezcidal in outline, gently convex transversely
and longitudinally; anterior margin gently rounded,
Glabella elongate, reaches nearly to anterior margin,
well defined, sides subparallel or slightly expanded
anteriorly, straight or concave, Four pairs of shallow
glabeliar furrows may be present., Occipital furrow
straight, generally shallow, Cccipital ring simple,
axial node mey be present at posterior margin., Frontal
area extremely narrow, undivided, Fixigenae gently convex,
horizontal or slightly downsloping; width, including
‘palpebral lobes generally small, well separated from
glavells, situated opposite or slightly anterior to
glabellar midlength. Occular ridge poorly developed,
Fosterior limbs troad, triangular. Posterior border
furrow shallow, straight. Course of posterior section
of faclal suture gently convex,

Hypostome and rostral plate fused; rostral area
not clearly differentiated,
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Librigenae narrow, with moderately tc poorly defined
gently convex border, ard iong, slender, cylindrical genal
spine continuing curvature of cheek margin,

Thorax composed of seven segments, Third segment
macropleural in all known species, Axis prominent,
as wide or wider than pleurae,

Fygidiun subguadrate, width usually greater thar lengtn,
Lxis prominent, reaches to or nearly to posterior mar=-
gin, comrosed of four or five variably defined segments
and terminal paxrt, Pleural regions with pleural or inter-
pleural furrows defining thicee or four segments variably
defined, Maxgin bears pair of long, slender spines directed
posterolaterally, Spines not clearly related to pleural
segmnents, Posterior nargin between spines curved posite-
riorly. i

EBxternal surfaces of all paris smooth or covered with
fine, closely spaced granules,

Discussion,~-~Walcott included in Albertella two distinct
kinds of trilobvites that are now each pprpbe nted by several
species, One species group, typified by A, helena Walcott,
has cranidia with small-to moderate~sized palipe elral lobes
well separated from the glabella, generally woad, tri-
angular pesterior limbs, a third macropleural segunent on
the thorax, genal spines not strikingly advanced, the
hyrostome and restral plate fused but not clearly differ-
entiated, and prygidial border spines that are widely di-
vergent and not clearly related to particular pleuzal
segrents of the pv6lalum, The second species group,
typified by A, bosworthi Walecott, has cranidia with
long palpen*aJ. lobes that have the anterior end close
to the glabella, narrow posterior limbs, a fourth
macropleural segment on the thorax of the cne species
known with articulated parts, free cheeks indicating
advanced genal spines, hypostome and rostral plate fused
but strongly differentiated, and a distinctive pygidial
structure 1n which the anterior bands of the first
three segments are accentuated as ridges and generdlly
merge laterally with the pygidial bvorder at the base
of pygidial spines much Iess laterally divergent than
in the first species group, Most species of the bos-
worthi greoup have axial nodes on the pygidial segments
that are lacking cr weakly developed on species of the
helena group,

" Rasetti (1951, p. 148) noted these differences but
chose to retain both groups within Albertella, TFritz
(1968) identified a third related group of species
wlth cranidial characters much like the bosworthi
group and with similar pygidial pleurae, However,
in this group (Albsrtelloides), the pygidial spines
are located much more posteriorly, there is con~-
sistent development of an occipital spine, and the
1ibrigenae have large genal spines that are not advanced,
In order to be consistent in ranking the differences
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between the three groups of specles, either Albertelloidss
should become a subgenus of Albertella because it is closer
to the bosworihi group than the bos ”Orbhl group is to the
tg}ggg_broup, or the three groups S should be racogrized as
separate but related genera, Use of subgenera creates
cuntersome ncrenclature and the range of morpholiogy that
would be included in the genus would be much greater than
that of most other corynexochid genera, Thus, ia this
paper, the three groups are treated as related genera.
Albertella must be retained for the group of generally
small-eyed forms with "normal" pygidial pleura that
includes the type species, This group includes , ., .

A, nelena Ualcovt A, nit lda Resser, A. samg§oni Ressex,

Iochnan, and A, §gpenck1 rnesser, Of these SPPCLeS

only A, helena, which has longer eyes than the others,
approaches the boswerthi group, here included in a

new genus, Faralbertella, and then only in cranidisl
structure, The species included in Paralbertells are

P, bosworthi (Ualcot+)(uynonym- Albertella stenorchscnis
Rasetti), P, declivis (Tasetti), P, linhata (Kasetti),
P, robsonensis Resser) P. eiloltys kF“ltV) P, latzs
(Frit45 and P, judithi (vrltzi Albertelioides inciudes
A. mischi FTltZ, A, pandispinata Fritz, A. raladensis
zhegﬁer}, and A, dispar (Resser), Although the three
genera have approximately the same time range, speciss
of Albertells s.,s, are rarely found in association with
either Paraloertella or Albertellocides, Species of
Albertella seem to have a more landward distribuition
than species of Albertelloides and Paralbertelia,

ALBERTELIA GNYTHOS n, sp,
P1, 14, figs, 1-8

Diagnosis,~-Cranidium subquadrate, moderately convex, glabella
prominent, parallel-sided, truncated in front, Four pairs of glabellar
furrows: S1 bifurcate, S2 slightly convex or straight backwards; S3
slightly convex backwards to transverse; S4 transverse, Axial furrow
moderately defined deepening at fossula. Occipital furrow troad and
shallow, occipital ring moderately wide, flat, with very small median
node, Anterior border narrow in front of glabella and about three
times as wide in front of fixigenae, Border furrow from in front of

glaballa and moderately deep across fixigenae., Fixigenae width
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slightly grezter thzn 0,50 width of glabella, moderately convex, slope
forward, Palpebral lobes prominent, nearly flat about 0,20 glabellar
length, nearly opposite midline of glabella, Eye ridges prominent,
slightly arcuate, intersect glabella just posterior to S4, Anterior
facial suture slightly convergent, convex, Posterior facial suture
divexrgent, sinuous,

Iygidium semicircular, axis moderately convex, tapered, extending
to border, Axis divided by shallow furrcws into five rings and a small
terminal piece, Rings have. very faint nodes, Dorsal furrcw obsclete,
only as pits opposite first, second, and third axial furrows; pits
become smaller postericrly, Pleural region approximately equal to
width of axis, tapers rapidly postericrly, Three segments deliniated
by shallow pleural grooves, First segment extending laterally into a
heavy merginal spine diverging out and back at 300 to 400. Spines
emerge at level of fourth or fifth axial segment, Spines very slightly
convergent to straight, tarer evenly, Narrow border present posterior
to marginal spines, Border furrow faint, border becomes narrower |
rosteriorly.

Outer surface covered thickly with fine granules, Inner surfiace
may be smooth or granular,

Discussion, ~~This species most closely resembles Albertella

proveedora lTochman (1952, p, 137). However, Albertella gynthos

[ SRRttt Sl

differs from Albertella proveedora in several features, The most

distinctive difference is in the glabella, Albertella gvnthos has a

parallel-sided, truncate glabella while Albertella proveedorz has an

expanded, troadly rounded glahella, Both species have four glabellar

furrows, but their expression differs between the two species., The



pygidia of ithe two species are gulte siailar but the pygidium of

Albertella gynthos is distinctively larger and possesses three pits

along the dorsal furrcw rather than two, The pleural regions axe also

distinctly wider in Albertella gynthcs,

Occurrence, ~-Abundant in collection UU-4C2, Common in collecticn
UU-401, Rare in collections UU-400, UU-L405, UU-L07, UU-417, and UU-466,
Holotype,--Cranidium (1455) illustrated on plate 14, figures i, 2,

and 3,

Genus ALBERTELLTINA Palmer, in fress

Albertellina PATMER (in press).

Type srecies,--Albertellina aspinosa PALIER (in press),

Diagnosis,--The diagnosis of Ffalmer {(in press) is repeated here:

NModerately small corynexochlid txrilobites,
largest known specimens probably about 30 am, i
subsemicircular in outline, with long flattensd gena
spines extending backward from posterolateral ccrners,
Cranidium, excluding posterior linmbs, elongate subrec-
tangulaxr in outline, Glabtella long, low, narrow, stralght-
sided, expanded forward, extended onto inner part of
flat or slightly concave border; well defined at sides
and anterior by changes in slcpe of excskeleton; anterior
end bluntly rounded, Four pairs of shallow glabellexr
furrows variably developed, generally obscure, Occirpital
furrow shallow, deepest distally, Occipital ring incomplete
on all known specimens, IFrontal area short, flat or slightly
concave undivided; sagittal length slightly less than one-
eighth sagittal length of glaballa exclusive of occipital
ring; outer part has zone of low, coarse anrastomesing
ridges generally parallel to antericr margin, Falpslwral
area of fixigenae gently convex, horizontal, greatest
width more than half basal glabvellar width., Palpabral
lobe long, slender, curved, well defined by treoad, shallow
palpebral furrow, continuous with low, poorly defined
ocular ridge; situated opposite posterior half of glahella;
exsagittal length between 0,4 and 0,5 sagitial length
of glabslla exclusive of occipital ring, Posterior limb
moderately slender, spatulate; distal tip strongly rounded;
transverse length abtout equal to hasal glavellar width,
Posterior border furrow lroad, shallow, Anterior section
of facial suture slightly divergent forwaxrd from palipelral
lobe; posterlor section divergent, sinuous, No integral spine,




Hypostome and rostral plate fused, Rostral part
well defined by abrupt change in slope of exoskeleton,

Litrigenae moderately narrow, gently convex, with
bread, fiat border about equal to anterior width of
ocular platform. lateral border furrow shallow, not
¢learly continuous with deeper posterior border furrow
which continues onto long, flattened genal spine and
extends nearly to tip, Genal spine not advanced.

Pygidium subtrapezoidal in outline, with sides
slightly tapered posteriorly and with both anterolatleral
and posterolateral corners rounded, Posterlor margin
has slight median inbend, Axis prominent, tapered
posteriorly, strongly rounded at rear, well defined by
abrupt changes in slope of exoskleton, Two or three
vexy shallow ring furrows variably developed, Pleursl
regions crossed by variably developed raised anterior
pleural bands of first three pleural segments that
continue onto flattened border. No distinet border
furrow., Iateral and posterior margins without spines,

Ornamentation consists of extremely fine granules
on lateral anc posterolateral parts of pygidizsl boxder,
Other parts appear smooth,

Discussion,~~This genus constitutes a fourth genus of the group

including Albertella, Albertelloides, and Paralbertella. If differs

from all of those genera by lacking pygidial spines, It further

differs from Paralbertella by lacking advanced genal spines, and from

Albertellioides by the lack of a narrow furrow along the cuter margin

or thé litrigenae, The development of the anterior bands or the
pygidial pleural segments is more variable and less strong than in

either Albertelloides or Paralbertells,

ALBERTELLINA ASPINCSA Palmer
Pl, 14, figs, 9-17
Discussion.--Because this is the only species at present in

Albertellina, the generic description and discussion of affinities also

suffice for the species, This species is abundant in collections from
the Twin Knobs Formation at Two Mile Canyon, Idaho, The posterior

margin of the pygidiuwn is quite variable within the species, Individu-~
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als in my collections have evenly rounded to distinctly indented
posterior margins, whereas specimens from the type area have a slight
medign inbend of the posterior margin,

Cccurrence, ~~Abundant in collections UU~403, UU-405, and UU-407,

Common in collections UU-402, UU-404, and UU-417, Rare in collection

Uu-466,

Genus ALBERTELLOIDES Fritz, 1968

Albertelloides FRITZ, 1968, p. 214, PAL¥ER (in press).

'Txpe species,~-Albertelloides mischi FRITZ, 1968, p, 48, P1, 38,

figs., 1-7.
Discussion,--The diagnosis of Fritz (1968) is adequate and is
followed here.

Albertelloides most closely resemble Albertella and Paralbertella

but differs in having pygidial spines that are located much more poste-
riorly., In addition there is consistent development of an occipital

spine and the librigenae have large genal spines that are not advanced,

ALBERTELLOIDES DISPAR (Resser)

P1, 14, figs., 18-2k

Kochaspis dispar RESSER (part) 1939b, p. 58, Pl, 13, figs, 13-15 (not
figs, 1-4). |

Albertelloides dispar (Ressexr) FRITZ, 1968, p. 215.

Disgnosis.--Cranidium subquadrate, moderately convex, slightly
longer than wide, Glabella elongate, expands anteriorly, bluntly rounded
anteriorly, Four sets of glabellar furrows visible: S1 bifurcate,
obligue backwards; S2 convex, oblique backwards; S3 and S4 oblique

forwards, Axial furrow shallow, Occipital furrow shallow medially,

<
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deepens laterally, straight., Occlpital ring flat, about 0,25 glabellar
length, drawn back into a small posterlorly directed spine, Frontal
area about 0,10 glabellar length, Porder nearly flat, bvorder furrow
faint, Fixigenae about 0,50 glabeliaxr width at eye line, slightly
convex, nearly horizontal, Palpebral lobes long, prominent, well
defined by palpebtral furrow, slightly upturned. Palpebiral ilobes about
0,60 glabellar length, anterior ends nearly touch axial furzow oppo~
site S3, posterior ends opposite occipital furrow., Eye ridges distinet,
short, Posterior area of fixigenae sams width (tr,) as glabella at
occipital furrow, broadens distally, hears a short metafixigenal spine,

Pygidium subqﬁadrate, moderately convex, length about 0,75 width,
Axis prominent, consists of three distinct rings, some individuals have
a faint fourth ring, and‘a terminal piece that does not reach posterior
margin, Pleural fields slightly downsloping, crossed by three pleural
and two faint interpleural furrows. 4 distinct rib occurs opposite the
first axial furrow, Bérder prominent, horizontal, widest and locally
upturned near spines, posterior margin convex backwaxd, Border spiﬁes
flattened, slender, located at posierolatersl corners of pygidium,
distinctly upturned, slightly to moderately divergent,

Surface cf cranidium and pygidium densely covered with fine
granules,

Discussion,--~A, dispar is characterized by its slender, widely
spaced pygidial spines, It most closely resembles A, fritzi but
Pygidia differ from that species in being distinctly less convex,
in having border spines that are slender rather than stout, and in
having a posterior margin that is convex backwards rather than nearly

straight,



The cranidia are tentatively assigned to A, dispar because they
almost exclusively occur in association with A, dispar pygidia,

Jjecurrence, -~-Common in collections UU-420 and UU~421,

ALEFRTRLLOIDES FRITZI n, sp,
P1, 15, figs, 1, 2, 6, 7

Diagnosis,-~Fygidium subquadrate, distinctly wider than long,
Axis prominent, convex, consists of four rings (fourth ring is faint)
and a terminal piece that extends onto border, Three anterior rinzs
bear faint elongate (tr,) median nodes. Fleural regions moderatély
convex, downsloping, crossed by three pleural and two interpleural
furrows, Both sets of furrows are faint., Border rmarked by an atrupt
change in slope rather than a border furrow. Border slightly down-
sloping, glves rise to a pair of strong, flattened, upturned, slightly
divergent, posterolateral spires, Spines about 0.50 length of pygi~
dium, Posterior margin of pygidium nearly straight.

Surface of pygidium covered with faint dense granules, In additicn
border and posterior pleural reglon are typically coveied with faint
caecal systen,

Discussion,~~Fygidia of A, fritzi most closely resemble pygidia
of A, dispar, the differences being discussed under the latter species,
A. maladensis differs from A, fritzi and A, dispar in having a concave
backwards posterior border,

Occurrence,~~Common in collection UU~420,

Holotype,~-Pygidiun (1469) illustrated on plate 15, figﬁres 1, 2,

and 6,



ALBERTELLCIDES MALADENSIS (Resser)
Pl, 15, figs, 3, 4, 8

Kochaspis maladensis RESSER, 1939b, p. 57, Pl, 13, figs. 9-12,

Albertalloides maladensis (Resser) FRITZ, 1968, p, 215,

Diagnosis,--Pygidium subquadrate, distinctly wider than long.
Axis prominent, convex, consists of three rings; a terminal plece, and
a short postaxial ridge that nearly reaches posterior horder., BEach
axial ring bears an elongate (tr,) median node, Pleural regions
moderately convex, downsleping; crossed by three pleural and two less
distinet interpleural furrows, The most conspicuous feature of the
pleural regions are two ribs that occur opposite the first and second
axial furrcws, Border marked by a distinct change in slope rather
than a bordsr furrow, Border rrominent, horizontal, or slightly
upturned, Border gives rise to a pair of relatively strong, flat,
upturned, posterolaterally directed spines, which are at least 0,50
length of pygidium, Posterior margin of pygidium concave inward,

Surface of pygidium covered with fine granules., In addition,
border may have faint caecal systen,

Discussion,~-A, maladensis differs from all other described

species of Albertelloides in having a concave backward posterior

border and straight, posteriorly directed border spines, An undeter-

mined species of Albertelloides described by Fritz (1963, p. 217)

from the Pioche Shale of east-central Nevada most closely resembles
A, maladensis, They differ, however, in that A. maladensis has
upturned, straight, pesteriorly directed border spines while the
unnamed species has horizontal, divergent border spines that distally

curve toward the midline. The pygidium of A, maladensis has a nearly

s
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straight lateral margin while the pyglidium of “he uansuzd species
is distinctly tapered posteriorly,

Occurrence, -~Common in collection UUG-403,

Genus PARALBERTELLA Palmer, in press

Type species.--Albertella oocworthl WALCOTT, 1908& D. 22,

Diagnosis,-~The dlagnosis and discussion of Pglmexr {(in press) are
sdequate and repeated here:-

Moderate~sized corynexzochid trilobites, length rrobably
not exceeding 60 mm, Cephalon transversely subpentagonal
in outline, anteriocr margin straignt cr gently rounded,
genal spines distincily advanced from posterior wargin.
Cranidium elongate, gently convex transversely and
longitudinally, Glabella long, well defined =zt sides
and front by axial and preglabeliar furrows, noderately
convex transversely, gently convex longitudinally, sides
subparallel, anterior end bluntly rounded, Four pairs
of shallow lateral furrows present, posterior pair
generally deepest arnd strongly obligue to axial Turxrow,
Occipital furrow straight, cecipital ring has small
axial node adjacent to posterior margin. Frontal arca
short, flat, TFixed cheek gently convex, horizontzl;
width of palpebral area about one~half or slightiy
more than one-half btasal glabellar width, Falpetral
lobe long, arcuate, situated opposite posterior
half of glabells, well defined by palpebral furrow
that is continuous alcng ocular ridge to axial furrow,

Anterior end of palpebtral lobe neaxr glatella; posterior
end opposite or posterior to occipital furrow, Posterior
limb long, slender, posterior border expands distally:
specinens less than Smm long show vestiges of intergenal
spines, Course of anterior section of facial suture
moderately to strongly divergent forward from palpetral
lobes; course of posterior section directed nearly straight
laterally.

Free cheek crescentic in outline, with well defined
border furrow and long genal spine projecting posterolaterally
from posterior margin,

Hypostome and rostral plate fused,

Thorax composed of seven segments, Axis prominent,
usually wider than pleurae. Fourth segments macropleural,

Pygidium elongate, semielliptical in outline exclusive
of pair of advanced lateral border spines, Axis prominent,
tapered posteriorly, reaches nearly to inner edge of narrow
pygidial border, connected to border by narrow post-axial
ridge:. Five to seven distinct ring furrows present



posterior to articulating furrow, most segments have low
axial nocdes, Pleural regions flat or gently convex,
characterized by prominent ridge-like development of
antericr bands of first three pleural segments, The
ridges generally converge laterally to merge witn pyzidial
torder at base of border spine, Postericr margin behind
ilateral spines strongly curved posteriorly, usually
dovmsloping,

Discussion,--This genus includes those species formerly
assigned to Albexrtella that have long eyes, slender posterior
limbs, antericrly divergent facial sutures, a fourth
nacropleural segment on the thorax, strongly advancsd
lateral border spines on the pygidium, a narrow and weil
definhed posterior pygidial border, and the anteriocr bands
of the first three pygidial segments, developed as
ridges and merged laterally with the border at the tuse
of the pygidial spine, The most similar genus 1is
Albertelloides which differs by having a strong occi-
pital spine, btroad genal spines that sre not advanced,
eight instead of seven thoracic segments, fewer axial
segments on the pygidium, a less well defined posterior
pygidial boxder and pygidial spines that axe not strongly
advanced,

FARALBERTELLA JUDITHI (Fritz)

P1, 15, figs., 5, 9~1i5

Alvertella judithi, FRITZ, 1968, p. 212~213, P1l, 39, figs. 22-30,

Tongve of the Twin XKnobs Formation at Antimony Canyon, Utah, It i
raxe, however, at Two Mile Canyon, Idaho,

more variation than the type specimens,

Discussion,--The species description given by Fritz (1968) is

adequate,

This species is the most abundant trilobite in the Naomi Pesk

0

differ in strength of development. The border spines are slightly

divergent but minor variation is commen,

Occurrence,~~Abundant in collections UU-41$ and UU-420, Rare

collections UU-422 and UU~408,

113

The specimens at hand show
In particular, the ridges on

the posterior half of the pleural field may vary from two to four ard

in
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Genus ZACANTHOIDES Walcott, 1888
Embolinus ROMINGER, 1837 (not Embolemus WESTWOOD, 1883--Hymenoptera),
p. 15.

Zacanthoides WALCOTT, 1898, p. 165; PALMER, 1954, p., 69; PALJER, 1968,

p. 50~51 (synonomy to date),

Type species,--Embolimus spinosa ROMINGER, 1887, p., 15, Fl, 1,

fig. 3.

Discussion,=--The generic description by Palmer (1954, p. 69) is
followed here, The strongly divergeht preocular facial suture; the
long, slender, curved palpebral lobes; the broad thoracic and pygi-~
dial axes, and the spinose posterior margin of the pygidium are

diagnostic of the genus,

ZACANTHOIDES ALATUS (Resser)
P1, 15, figs. 16, 17, 19-21, 23, 24

Prozacanthoides alatus RESSER, 1939b, p. 26, P1l, 3, figs, 10-12,

Prozacanthoides decorosus RESSER, 1939b, p. 27, P1l, 3, figs., 16-18,

Prozacanthoides exilis RESSER, 1939b, p. 28, P1, 3, figs. 19, 20.

Prozacanthoides aequus RESSER, 1939b, p, 28, P1, 3, figs, 21-23,

Prozacanthoides optatus RESSER, 1939b, p. 29, Pl, 3, figs. 24-30,

Diagnosis,--Cranidium moderately convex, slightly wider than long,
Glabella prominent, parallel-sided to very slightly tapered, rounded
anteriorly, does not reach anterior maigin. Four pairs of shallow
glabellar furrows visible: Si straight, oblique backwards; S2 slightly
obligue backwards; S3 transverse; SB oblique forwards., Axial furrow
narrow, relatively faint, Preglabellar furrow varies from shallow to
mederately deep, Occipital furrow compositie, moderately deep,

Oceipital ring flat, about 0,25 glabellar length, bears a small median
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node or spine, Frontal area 0,25 1o 0.35 glabellar length. Pre-~
glabellar field slightly downslopirnig to hoxriwcntal., Border narrow,
slightly upturned, Fixigenae about 0,50 glabellaxr width at eye line,
faintly convex, nearly horizontal, Palpebral lobes long, prominent,
upturned, well defined by palpeiral Furrcw., Palpehral lobes 0,75 to

0.85 glabellar length, curved, anterior ends adjacent to axial furrow

opposite S4, posterior ends opposite occipital xing, Posterior area

posteriorly directed spines at distal extramities, Preoccular facial
suture strongly divergent, straight,

Pygidium smallexr than cranidium, wider than long, Axie prominent,
strongly convex, tapered, consists of four rings with distinect elongate
(tr.) axial nodes, a terminal piece, and a postaxial ridge that
reaches posterior margin, Pleural Tieids slightly convex, crcssed by
three pleural furrows, Posterior margin slightly tc moderately down-
sloping, with four to five pairs of spines. Anlerior pair moderately
well developed, remaining pairs shoxt, poorly developed,

Surface smooth or faintly granular, Frontal area of cranidiunm
and pleural regions of pygldium have faint tc indistinct caecal lines,

Discussion,~-In the above synonomy are listed five of Resser's
(1939Db) species that I believe have been based upon differences in
preservation and slight intraspecific variation, All species cone
from the same locality and occur in a single bed,

Occurrence, ~~Common in UU-4C8; rare in collections UU-411 and

uu-409,

ZACANTHOIDES aff, Z, ALATUS (Resser)

Pl, 15, figs, 18, 22
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Disgnosis.~-Pygidiun subquadrate, distincily wider than long,
slightly convex, Axis prominent, moderately convex, tapered, consisis
of three moderately distinct rings, a faint fourth ring, a terminal
piece and a low postaxial ridge that does not reach posterior maxrgin,
Fleural fields nearly herizontal, crossed by three faint pleural fur-
rows, Anterioxr pair of border spines short, remaining spines greatly
reduced which imparts a wavy appearance to posterior margin,

Surface of pygidium faintly granular,

Discussion,~-This pygidium differs from Z, alatus in having a
shorter axis, and having axial rings with less distinct nodes, The
pygidium of Z, alatus is also distinctly narrower as a whole, In
several respects, however, this pygidium seems to e closely related
to Z. alatus,

Occurrence,~~0One pygidium in collection UU-408,

ZACANTHOIDES cf, Z. ALATUS (Resser)
Pl, 16, figs. 1, 2

Discussion.~-~-A single pygidium closely resembles Z, alatus

but has more strongly developed pygidial spines, The anterior pair
are slender and about 0,60 pygidial length, The second pair are
short and the remaining {three pairs are poorly developed, In other
respects the pygidium closely resembles Z, alatus.

Occurrence, -~One pygidium in collection UU-408,

ZACANTHOIDES AVERNUS n, sp,
Pl, 16, figs. 3-9
Diagnosis.--Cephalon subsemicircular in outline, Cranidium with

glabella moderately well defined; glabella parallel-sided or slightly
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tapered forward; not reaching to anterior margin., Four pairs of
glabellar furrows: S1 well developed, oblique backwards; 52 straight
transverse; S3 weak, straight transverse; S4 faint to absent, oblique
forwards when present., Occipital furrows straight, shallow; occipital
ring flat with a swall posteriorly directed node. Preglabellaer
field short, anterior border slightly thickened and razised, Fixigenae
about 0,50 width of glabella, slightly convex, slope laterally. Fal-
petral lobes narrow, well defined, long, curved; anterior ends adja-~
cent to dorsal furrcw, opposite S3; posterior ends opposite occipital
furrow. Posterior limbe narrow, strap-like, slightly expaunded later-~
ally; as long as occipital ring is wide; small posteriorly directed
spines at distal extremities., Anterior facial sutures strongly
divergent, Number of thoracic segments unknown, Axial lobe as wide
as pleural lobes exclusive of spines, Bach segment extended dis-
tally into a long posterolaterally directed spine,

Pygzidium subquadrate, slightly wider than long, smaller than
glabella, Axis prominent, convex, consists of four distinct xings and
terminal piece; short fostaxial ridge reaches posterior border, Axial
rings with laterally elongate nodes, Pleural regions nearly equal in
width to axis; slope laterally, four pleural furrows present. Fourth
pleural furrow indistinct,  Posterior mzrgin has up to five pairs of
spines that inwardly decrease in size; outer palr distinct, posteriorly
directed, may extend slightly past posterior margin of pygidium;
second pair distinct or may be reduced to node, Remaining two to
three pairs greatly reduced and impart slight waviness to margin,

Discussion, ~-The cranidium of this species is characterized by

a prominent, parallel-sided or slightly tapered, bluntly rounded
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,glabella with four palrs of glabellar furrows and a slightly rounded
anterlor cranidial maxrgin, The pygidium 1s guite distinctive, and is
distinguished by a prominent axis that reaches the postexlor margin,
convex Pleural fields, and five pairs of border spines; only the firsti
pair of which is well developed. The pygicdium of tnis species most
closely resembles that of Z. alatus bul is much more convex; has a
stronger axis, is more rounded in outline and has stronger pleural
and interpleural furrows, The cranidia of the itwo species ave quite
dissimilaxr,

Occurrence,~-Abundant in collections UU-459 and UU-460 from the
bassal shales of the Ute Formastion,

Holotype.--Pygidium (1486) illustrated on plate 16, figures 5 and
9.

ZACANTHOIDES FEDORI n, sp.
P1, 16, figs, 10, 12-16
Diagnosis,--Cranidium subrectangular, slightly longer than wide,
moderately convex, Glabella elongate, rrominent, tapeiec, bluntly
rounded anteriorly., Three pairs of glabellar furrows visible: S1
convex, oblique backwards; S2 obligue backwards; S3 indistinct, trans-
verse, Axial furrow faint, preglabellar furrow wide (sag.) shallow.
Oceipital 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,
Freglabellar field slightly wider than border, nearly horizontal,
Anterior border rounded, border upiturned, prominent, Border defined

by a change in slope rather than a distinct bvorder furrow, Fixigenae
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about 0.50 glatellar width at eye line, slightly upturned, nearly fliat,
Palpetral lobes prominent, elevated above fixigenas, well defined by
palpebral furrow, Palpstral lobes about 0.80 glabellar length, anterior
ends opposite S3, posterior ends opposite middle of occipital ring.
Preoculiar facial suture strongly divergent, slightly convex, Fost-
ocular facial suture divergent, sinuous,

Pygidium subquadrate, nearly as long as wide, Axis prominent,
tepered, consists of three distinct rings, a terminal piece, and a
postaxial ridge that almost reaches the posterior border, Pleuxral
fields about 0,50 axial width, slightly downsloping, nearly flat,
crossed by three pleural furrows, Posterior border extended into foui
pairs of flat moderately long spines that gradvally decrease in size
inwaxdly,

Surface of cranidium smooth except for borxder that has iransvernse

ridges, Pygldium smooth,

Discussion,--%Z, fedori most closely resembles Z, Egglizyﬁ, -
However, cranidia of Z, fedori have a rounded rather than a straighi
anterior border, a tapered glabella, and an oécipital node rather than
a slight occipital spine., Pygidia of Z, fedori have flat rather than
round border spines and the lateral margins of the pygidium are more
nearly parallel, Z, fedorl differs from Z, demissus in having four
rather than three pairs of pygidial spines.

Cccurrence, --Common in collection UU-447, Rare in collections
UU-L49 and UU-450,

Holotype,--Pygidium (1489) illustrated on plate 16, figures 10 and
1, |
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ZACANTHOIDES aff. Z. GRABAUAI Pack
Pl. 16, figs, 19, 20

Zacanthoides grabavai PACK, 1906, p, 300, Pi., 3, figs. 3, 3a, 3b.

Diasnosis,~-Cranidivm larger than wide, Glabella elcngate, nearly
twice as long as wide, siightly tapered, rounded anteriorly., Four pairs
of glabellar furrows visible: S1 oblique backwardss S2 oblique
backwards to nearly transverse; S3 transverse to slightly oblique
forwards; S4 oblique forwards, Axial and preglabellar furrows distinct,
shallow, Occipital furrow shallow, deepens laterally, Occipital xing
0,20 to 0.25 glabellay length, bears median node. Frontal ares Throad,
triangular, about 0,35 glabellar length, Border slightly thickened,
straight or slightly concave backward on either side of medial apex,
Fixigenae about 0,40 glabellar width at eye line, slightly ccnvex,
nearly hbrizcntal, Palpetral lobes long, prominent, well delfined by
palpebral furrow, Anterior ends nearly touch axial furrow opposite
14, posterior ends opposite occipital ring. Preocular facial suture
strongly divérgent, straight,

Cranidiun seems to be smooth except for faint anastomosing lines
on frontal area.

Discussion,~-This species closely resembles Z, grabauai Fack
(1906, p. 300), but differé in having a tapered rather than parallel~-
sided glabellia, in having a more bluntly rounded anterior margin, and
having a proportionately shorter frontal area, The most distinctive
feature of both populations is the triangular frontal ares,

Occurrence,--Common in collection UU-429, Rare in collections

UU-430, UU-432, UU-437, and UU-463,
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ZACANTHOIDES IDAHOENSIS ¥alcott
P1, 17, figs, 7, 9-13, 16-18

gacanthoides idahoensis WALCOTT, (part), 19084, p., 26, P1, 3, figs.

1~5, 6, 10 (not figs. 7-9, 11); RESSER, 193%a, p. 9, P1l, 3, figs,
18"20:

Zacanthoides holopygzus RESSER, 1939a, p. 10, PlL. 2, figs., 10-12,

Diagnosis,--Walcott’'s original description, as modified by nesser
is adequate, All large specimens in my collections have five rathex

than six palrs of prgidicl spines,
v O

Discussion,~-~Walcott (19084, p. 26) originally named and des-

o+

cribed Z, idahoensis and inciuded forms with slight veriations in the

construction of the pygidial spines, Resser (19392 subsequently

£
£

5
]
5

divided Z, idahoensis intc four separate specles btased on these di

N

(]
4]

ences, Resser considered smaller individuals to be a distinect spsci

Z. holopygus. However, as noted by Lochman (1952, p., 144), "Bspecially

important is the fact that among the types (of Z. holopygus) the -
largest specimen showing the specific charactérs of 4. holepyszus is
the holotype carapace, 15 mn in length, The two inch long paratype
carapace mentioned by Resser has a pygidium with four streng marginal
spines as in Z, idshoensis," Lochman also correctly ncted that the

long thoracic spine was located on the second t¢ the last rather than

the last thoracic segment as stated by Resser. In my collections smell

individuals similar to Z. hclopysus only occur with Z, idahoensis.
After examination of my material and Resser's collections, I agree
with Walcott's earlier conclusion that the smail individuals represent
the young of Z, idahoensis. I consider the slight differences between

the two groups to e the result of ontogenetic variation. Although
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Qalcott stated that the long thoracic spine originated from the fifih
thoracic segment, specimens in my collections show that it originates
from the second to the last segment as in the smaller individuals,

Individuals in my collections are nearly identical to the ityre
specimens with one exception; the axial lobe of the thoracic segments
are nearly twice as wide as the pleural lobes exclusive of lhe spines.
Individuals from Walcott's and Resser's collecticons have an axial lobe
that is only slightly wider than the pleural lobes exclusive c¢f the
spines., However, I do not considexr this difference to warrant specific
reccgnition,

Occurrence, --Common in collections UU-442 and UU-444, Rare in

collections UU-432 and UU-447,

ZACANTHOIDES LATUS n, sp.
P1, 16, figs, 11, 17, 18, 21, 22

Diagnosis,—-Cranidium subtrectangular, moderately convex, Glabellia
elongate, parallel-sided, bluntly rounded in front., Four pzirs of
glabellar furrows evident: S1 oblique backwards; S2 oblique backwards;
83 transverse; S4 faint, pithole. Cccipital furrow distinct; straight,
deepens laterally, Occipital ring triangular, extends into strong
occirital spihe. Frontal area fairly long, preglabellar area and border
equal in width, Border slightly upturned, delineated by slight change
in shape rather than distinet border furrow, Fixigenae slightly
greater than 0,50 glabellar width, slightly concave, necarly flat
Paipebral lobes long, narrow, well defined by palpebral furrow,
upturned; anterior end adjacent to dorsal furrow opposite 83, DPoste-

rior ends of palpetwral lobes opposite occipital furrow., Posterior
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arez, of flxigenae Jong, straplike; distinct anterolaterally directed
spines present at distal extremities, DPreocular faclal sutures strongly
divergent, straight, Postocular facial sutures nearly transverse,

Pygidium slightly convex; 1.3 times as wide as long. Axis promi-
nent, consists of five rings and a short termiral piece that reaches
inner edge of bherder, Pleural field nearly flat; crossed by four
pairs of pleurzl and three pairs of indistinct interpleural furrows.
Pleural field distinctly wider than axis. Anterolateral corners of
pyegidium mederately angular, Posterior border bears six pairs of
marginal spines; lateral pair strong, longer than pygidium; remaining
five pairs short, slender, evenly spaced, and become gradually smaller
toward midline,

Discussion,~-The holotype pygidium of this species i characterized
by five axial rings, wide (tr,) pleural fields with an angular antero-
lateral margin, and six pairs of marginal spines,

An associated cranidium, which is tentatively assigned to the
species, haé a parallei-sided, bluntly rounded glabella, a relatively
wide bordexr, and a troadly rounded anterior margin. The occipital
ring is extendzd into a strong occipital spine, The pygidium differs

rarkedly from that of any described species of Zacanthoides known

to me tecause of its wide (tr,) pleural fields and six pairs of well
developed border spines,

Occurrence.--Rare in collection UU-410,

Holotype.--Pygidium (1494) illustrated on plate 16, figures 18 and

22,

ZACANTHOIDES PROLIXUS n. sp.

1, 17, figs, 1-3, 4-6, 8
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Diagriosis, --Cranidium subrectangular, slightly longer than wide,
Glabella mcderately long, parallel-sided, truncated antericrly., Four
pairs of indistinct glabellar furrcus: S1 convex, oblique backwards;
S2 oblique backwards; S3 transverse; S4% oblique forwards. Axial furrow
shallow, preglabellar furrow wide (sag,) faint, Occipifal furrow
relatively deep, composite, deepens laterally. Occlipital ring flat,
about 0,25 length of glabella, bears slender, posteriorly direcied,
median spine, Frontal area about 0,25 glabellar length., Preglabellax
field same width or slightly wider than border, downsloping. Border
prominent, mcderately to strongly upturned, nearly straight, Bordex
defined by change in slope rather then distinct boxrder furrow, Fixi-
genae about 0,60 glabellar width at eye line, sligntly convex, nearly
horizontal., Palpetral lobes narrow, well defined by palpebral furrow,
about 0,70 glabellar length, anterior ends adjacent tc¢ axial furrow
opposite S3.

Pygidium smaller than cranidium, moderately cenvex, slightly
wider than long, Axis prominent, consists cf three distinct rings,
a terminal piece, and a short postaxial ridge which about reaches
posterior margin of pygidium, Axial rings bear elongate (tr.) nodes.
Anterolateral corners of pygidium streongly rounded, TFleural fields
downsloping, nearly flat, naxrow anteriorly, become pregressively
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 moderately
to very long,

Surface of cranidium and pygidium smeoth, Postericr area of

fixigenae straplike, about same width as glabella at occipital furrow,
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ﬁears a distal posteriorly directed spine, PFPreocular facial suture
strongly divergent, slightly convex. Postocular facial suture diver-
gent, slnuous.

Discussion.-~This species 1s characterized by a nearly straight
anterior cranidial margin, a moderately long (sag,) concave frontal
area and an upturned border., The occirpital ring bears a slender
occipitel spine. The pygidium has a prominent, tapered axis cousisting
of three distinet rings, a terminal piece and a postaxial ridge. Ths
pygidial border has four pasirs of spines that decrease in lengih
inwardly, There seems to be a considerable degree of variation in
spine expression,

Occurrence,~-Abundant in collection UU-432, Common in collection
UU-465, Rare in collections UU-435 and UU-462,

Holotype,~-Fygidium (1499) illustrated on plate 17, figures & and

Cenus ZEUGOSPINA n, gen,
.Qiggnosis.-nCranidium subquadrate, slightly wider thaun long,
slightly convex transversely and longitudinally. Glabella prominent,
sides slightly concave, =xpands ahteriorly, bluntly rounded to trun~-

1

[€p]

cated anteriorly, Four pairs of faint glabellar furrows visible:

4

[#A]

oblique backwards; bifurcate; 52 obligue backwards; S3 transverse;
oblique forwards, Axial furrow shallow, small fossulae preseﬁt oppo-
site S4, Occipital furrow simple, straight, deepens laterally, Occi-
pital ring triangular, slopes upward posteriorly, about 0.26 glatellaxr
length, Border narrow medially, widens laterally, upturned. Bordex

furrow distinct, Fixigenae about same width as gla®bella at sye line,
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slightly convex, slightly downsleping, Palpebral lobes 0,50 glabelliar
length, horizontal, situated behind midpoint of glabella, Falpebtral
furrow faint, Bye ridges visible; slightly convex forward, meet
exial furrow at fossulae, Posterior area of fixigense wider (tr.)
than glabella at occipital ring, Preocular facial suture slightly
divergent, convex, Postocular facial suture divergent, sinuvous,

Pygidium small, semielliptical, about twice as wide as long.
Axis prominent, consists of two rings and a terminal piece that does
not reach inner edge of border, Pleural fields crossed by two pleural
furrows, Anterior pleural furrows end in a slight depression, Border
distinct, extended into relatively strong, posteriorly directed spinre
opposlite anterlor plevral furrow., Second border spine, opposite second
pleural furrow, is reduced or absent., Remainder of border smooth.

Surface of cranidium and pygidium smooth,

Discussion,--The cranidium of this genus is characterized by an
anteriorly expanded glabella with concave sides, four pairs of fzint

glabellar furrows; wide fixigenae, a short frontal area and an uptuwrned

gl

border, and relatively long palpebral lobes situated tehind ithe glabell
midpoint., The pygidium has a prominent aiis and a pair of distinctive
conical anterolatseral spines, I know of no other genus with this
combination of characters,

The cranidium of Zeugospina most clesely resembles that of
Albertella, However, Zeugospina has much wider fixigenae and palpetral
lobes that are situated behind rather than opposite or in front of the

glabellar midpeint. The pygidia of the two genera ave distinctly

different,



127

ZEUGCSPINA GUNTHERI n, gen. n, SsD.
Pi, 18, figs, 1-6

Diagnosis,~-Cranidium subquadrate, slightly wider than long,
slightly convex transversaly and longitudinally, Glabella prominent,
sides slightly concave, expands anteriorly, bluntly rounded to truncated
antericrly, Four pairs of faint glabellar furrows visible: S1 oblique
backwards; bifurcate; S2 oblique backwards; 53 transverse; St oblique
forwaerds, Axial furrow shallcw, small fossulae present opposite S
Occipital furrow simple, straight, deepens laterally, OCccipital ring
triargular, slopes upward posteriorly, about 0,20 glabellar length,
Border narrow medially, widens laterally, upturned, Border furrow dis-
tinct, Fixigenee about same width as glabella at eye line, slizhtly
cenvex, slightly downsloping, Palpetral lobes 0,50 glabellar length,
horizontal, sizuated behind midpoint of glabella, Palpebral furrow faint,
Eye ridges visivle; slightly convex forward, meet axial furrow at fossulae.
Posterior area of fixigenae wider (tr.) than glabella at ocecipital ring,
Preoéular facial suture slightly divergent, convex, Postocular facilal
suture divergent, sinuous,

Pygidiur small, semielliptical, about twice as wide as long, Axis
prominent, corsists of two rings and a terminal piece that does not reach
inner edge of border., Pleural fislds crossed by two pléural furrows,
Anterior pleural furrows end in a slight depression, Border distinct,
extended into relatively stronz, posteriorly directed spine opposite
anterior pleural furrow, Second border spine, opposite second pleural
furrow, is reduced or absent, Remainder of border smooth,

Surface of cranidium and pygidium smooth.
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Discussion,—--Because this Is the only species at present in
Zeugospina, the generic discussion alsoc suffices for the specles,
Occurrence, --Common in collecticn UU-403, Rare in collections
UU-404% and UU-L05,

Holotype,--Pygidium (1508) illustrated on plate 18, figure 3,

Unassigned Corynexcchids
Genus and species undetermined 1
Pl, 18, figs. 7, 10, 11
Diagnosis.--Cranidium mcderately convex, subquadrate. Glabella

long, prominent, expands slightly, bluntly rounded anteriorly, Anterior
margin of glabella has a distinct median indentation, Four pairs of gla-
bellar furrows evident: S1 bifurcate, oblicue backwards:; S2 obligue
backwards; S3 transverse; S4 oblique forwards, Axizal furrow distinet,
shallow fossulae present, Cccipital furrow shallow medially, composite,
deepens laterally, COccipital ring triangular, about C.25 glabellar
Jength, extended into a long, slender occipital spine, Frontal area
short, Border slightly upturned, defined by means of a change in slore
rather than a distinet border furrow; Fixigenae slightly greater then
0,50 glabellar width, slightly convex, upsloping. Falpetral lobes promi-
nent, upturned greater than 0,50 glabelliar length, midpo}nt situated
well behind glabellar midpoint, Eye ridges short, strong, neet axiszl
furrow at fossulae opposite Sk, Posterior area of fixigenae straplike,
about same width as glabella at occipital furrow, DPreocular facial
suture divergent, straight. DPostocular facial suture divergent, sinuous.

Surface of cranidium has crinkly appearance and is covered with

C
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pfox nent punctae, =xToliated areas are finsely granulosze,
Discuszion.~-This species is quile distinetive In bhaving a

crinkly punctate ornrameptaticn and having a distinet median indsntation
in the front of the glabeila, Only one individuval is known and it is

not judged suificient to name 2 new species, Az discussed under the

renus Ptarmigancides, cranidia of Plarmigania, Ptarmigenoides,

.

Paralbertellsa, and certain cother long eyed corynexochids zos

tinguishable without the associated pygidia., Therefore a

assignment is not attempted,

Occurrence,-~One cranidium in collcetion UU-403,

Genus and species unietermsined 2

wc‘l defined, with three or four rings, preca,  Ploursl
field croszed by three well developed pleural furrows and twe Inber-
pleural furrovs, Anterola eral corner of pysidium broadly roundsd,
extended into troed, flat stubby spine,
Surface smooth,
Discussion, ~=This cecrynexochid is represented by only one poorly
padanndidiuidisiioeihaiuh J £ J
st~y 3 1 lat yoidinyg T 3 Ticohaeld vanns + vt el
> M, T ne¢ ablished ganu ic
preserved incomplete pygidium, I know of no establishnsd genus to which
this pygidium could be assigned, and it is Judged inadequats to serve
AY
as a holotype for a new genus,

Occurrence, ~~0One incompiete pygidium in collection UU-4

Order PTYCHCPARIIDA Swinnerton, 1915

Genvs ACHLYSOPSIS Fritz, 1968 n
Achlysopsis FRITZ, 1968, p, 219,
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Type specles.--Achlysopsis liokata FRITZ, 1968, p. 219, P1, k2,

Discussion, --Fritz (1968, p. 218) has adequately described and
discussed this genus, Pygidia that Fritz assigned to this genus

probably belong to Oryctocara.

ACHLYSOESIS FUNCTATUH n. sp.
Pl, 18, figs, 8, 9, 12, 13

Diagnosis,-~Cranidium subgjuadrate, slightly wider than long,
élightly to moderately convex, .Glabella low, tapered, broadly rouﬁded
anteriorly, Glabellar furrows faint to indistinct, up to four pairs
visible on large, well preserved and/or exfoliated crénidia. s1
oblique backwards, S2 transverse, S3 and S4 obligue forwards, Occi-
pital furrow very shallow, deepens slightly laterally., OQceipital ring
triangular, about 0.25 glabellar length, bhears faint median node,
Axial furrow faint. Frontal area gently downsloping, slightly concave,
Preglabellar field about same width as bordexr, DBorder siightly down-
sloping, narrows laterally, poorly defined by a slight change in slope
rather than a distinct border furrow, even less well defined medially
because of a siight median swelling, Fixigenae ;arrower than glabvella
at eye line; slightly convex downsloping. Palpebral lobves horizontal
to slightly downsloping, about 0,45 glabellar length, situated behind
glabellar midpoint. Eye ridges failnt. Posterlor area of fixigenae
harrower than'glabella at occipital furrow. Preoculer facial suture
divergent, straight., Fostocular facial suture divergent, sinucus,

Surface of cranidium covered with fine punctae,

Discussion,~-~This species most closely resembles A, llokata Fritz

but differs from that species in having a punctate rather than granular
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surface,
Occurrence, ~-Common in collections UGU-~I27 and UU-428,

Holotype, --Cranidium (1511) illustrated on piate 18, figure 8.

Genus ALOKISTOCARE Lorenz, 1906

Alokistocare LORENZ, 1906, p, 62; ROBISON, 1971, p, 802 (tynonomy to

date),

Amecephalus WALCOTT, 1924, p. 53.

Strotocephalus RESSER, 1935, ». 45,

Type species,~-~Ccrnocephalites subcoronatus HALL and WHITFIKLID,

1877,
Discussion,--The diagnosis of Robison (1971, p. 202) is adequate
and is followed here,

Alokistocare is a diverse genus and has a reported range from late

Farly Cambrian to late Middle Cambrian, Hany taxanomic problems are
encountered with a genus of about 50 described species, but a detailed
evaluation is beyond the scope of this vapaer,

19513 Stoyanow, 1952; Lochman, 1952; Kobayashi, 1962; Foulsen, 1958,
19644 and Fritz 1968, 1971) while others (Resser, 1935; Palmer, 1954;
Howell, 1969; and Robison, 1971) all consider Amecephalus to be junior

synonym of Alokistocare, I tentatively agree that Amecephalus should

be suppressed, but the problem deserves a thorough study,

ALOKISTOCARE IDAHCENSE Resser
Pl, 18, figs, 18-21

Alokistocare idahoense RESSZR, 193%9a, p, 16, F1l. &4, figs. 8, 9.

Alokistocare spencense RESSER, 193%a, p. 16, P, 4, figs, 10, 11,
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Alokistocare punctatum RESSER, 1939%a, p. 17, Pl, &, figs, 20, 21,

Amecephalus idahoense (Resser) FRITZ, 1968, p. 229,

Amecerhalus spencense (Resser) FRITZ, 1968, p, 229,

Diagnosis,~-Cephalon semicircular, posterior margin straight.
Cranidium subguadrate, gently rounded anterioxrly, Glabella faixly
prominent, tapered, bluntly rounded anteriorly, Four pairs of faint
glabellar furrows visible on well preserved individuals: S1 bifurcate,
obligue backwards; S2 oblique backwards; S3 transverse, faint; S4 in-
distinct, pitlike, Axial and preglabellar furrows distinct, Occlpi~
tal furrow shallow, composite, deepens laterally, Occipital ring flat,
about 0,15 length of glabella, beaﬁs small median node, Frontal azrea
long, broad, equal to or slightly shorter (sag.) than glatellar length,
Border turned upward medially, slopes down laterally, Low, poorly
defined median swelling extends from brim onto border, Fixigenae zliight-
ly narrower than glabtella at eye line, slightly convex, moderately
upsloping. Falpebral 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 fuvrow,
Preocular facial suture divergent, convex, Postocular facial suture
divergent, sinuous, ILibrigenae with evenly curved lateral maxgin,
Border slightly concave, narrower than pleural lobes, well defined bty
dorsal furrow, DPleurae of each segment with distinct pleural furrows
and short falcate tips,

Pygidium small, twice as wide as long, Axial lobe prominent,
nearly extends to posterior margin. Axis consists of one segment anid
a terminal piece, Pleural fields convex, furiows indistinct, RBordex

indistinct.
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Surfece of test covered with prominent punctae, Frontal area
of cranidium also covered with variably developed anastomosing lines,
Occipital riag may have faint granules, Exfoliated individuals also
strongly punciate,

Discugsion,--In the above synonomy are listed tnree of Resser's
species that apparently were based on slight differences in preser-
vation, size, variation in the length of the frontal area, and width of
the cranidium, Individuals in my collections show that the slight
differences noted by Resser are within the limits of intraspecific
veriation, Resser (19392, p. 16) states that the outer surface of 4,
idshoense is finely granular but examination of Resser's collections
shows that only the occipital ring and possibly the glabella bear
indistinct granules whereas all portions of the outer surface are
strongly punctate, This species is characterized by having strongly
junctate ornamentation and having 23 or 24 segments,

Occurrence, -~Abundant in collections UU-432 and UU-4#34; common in
collections UU~435 and UU-465; rare in collections UU-430, UU-433, UU-

37, UU-Ll4, and UU-L64,

AIOKISTOCARE LATICAUDUM Resser
Pl, 19, figs. 1-5

Alckistocare laticaudum RESSER, 1939b, p. 17, P1, &4, figs, 15-19,

Alokistocare euchare RESSER, 1939a, p. 51, P1, 2, figs, 11, 12,

Poulsenia granuosa RESSER, 1939b, p. 59, P1, 13, figs. 20, 21 (not figs,

19, 22-30),

Amecephalus laticaudum (Resser) FRITZ, 1968, p. 227, P1, 40, figs. 17-

20,



Diagnosis,~~The diagnosis of Fritz (1968, p, 227) is generally
adequate and need be modified only slightly to includs individuals witn
scattered large granules in addition to small granules,

Discussion,~-I agree with Fritz {1963, p,
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tocare euchare Resser in synonomy with AloKistccare laticaudur Hesser,

but Fritz was in error in stating that both species were from the same
locality, A. euchare comes from locality shs (Two iile Canyon, Idaho)
while A, laticaudum comes from locality 55¢ (five miles southwest of
Liberty, 15 miles west of Montpelier, Bear River Range, Idaho) and
locality 55e (east of Lakeview Ranch, four and one-hzlf miles east of
Hyrum, Bear River Range, Utah).

The holotype cranidium of A, cuchore is worn and does ot show
surface ornamentation, But additional material collected from the
type locality shows that A, euchare has small gracules and scattered
large granules, Specimens of A, laticaudum from Antimony Ceuyor show
similaxr ornamentation although the large granules arxrzs less numerous,

Occurrence, --Common in UU~410, Rare in collections UU¥&29 arnd

UU-433,

ATOKISTOCARE MCCOLLUMI n. sD.
Pl, 18, figs, 14-17
Diagnosis,--Cranidium subquadrate, moderately roundsd anteriorly,
slightly convex, Glabella fairly prominent, tapered, bluntly rcunded
anteriorly, slopes down to low anterior end, Three pairs of glateliar
furrows faintly visible on most individuals: S1 and S2 oblique tack-
wards; 53 transverse, Axial furrow distincit, becomes faint anteriorly;

rreglabellar furrow shalliow, OCceclpital furrow shallow, deepens slightly
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léterally. Oceipital ring flat, about 0,25 glabellar length, bears
small median node, Frontal area about 0,60 glabellar length, broad,
Preglabellar field slightly narrower than border, downsloping; faint
median swelling extends from preglabellar field onto border, Bexrdexr
welli defined, prominent, upturned, narrows slightly laterally, Boxrder
furrow distinct, shallow medially, Fixigenae about 0,6C glabellaxr
width at eye line, slightly convex, nearly horizontal., Falpebral
lotes prominent, range from 0,50 to 0,65 glabellar length, horizontal
or slightly upturned, Eye ridges visible, faint, meet axial furrow
Just behind anterior end of glabella, Posterior area of fixigenae
narrower (tr,) than glabella at occipital furrow, Preocular facial
suture divergent, straight, Postocular facial suture divergent,
sinuous, Surface covered with fine punctae; some individuals aisc
have faint granules on the glabella and occipital ring,

Discussion,~-A, mccolluni is characterized by its small size,
well defined border, well developed border furrow, and punctate orna-
nentation, This species most closely resembles A, nannos, the differ-
ences being discussed under the latter species, A, idahoense is alsc
punctafe but differs greatly from A, mccollumi in other characters,

Occurrence, --Abundant in coilections UU-447 and UU-449, Common
in collections UU-452 and UU-454, Rare in collections UU-448, UU-450,
UU-451, and UU-453,

Holotype,-~Cranidium (1515) illustrated on plate 18, figurss 15, 16,

and 17,

ALQKISTOCARE MELINDENSIS n. sp.
P1, 19, figs. 9-11

Diagnosis,~--Cranidium subquadrate, moderately rounded anteriorly.
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Glabella moderately prominent, keeled, tapered forward, tiuncated
anteriorly, Four pairs of shallow glabellar furrows visible: 31
obligue tackwards, convex; S2 oblique backwards; S3 transverse; S
pitlike, Occelipital furrow shallow across midline, composite, deepens
laterally, Occipital ring triangular, about 0,25 glabellar length,
tears small median node, Axial and preglabellar furrows distinct,
Frontal area long, broad., Preglabellar field about same width as
border, Low median swelling extends from preglabellar area onto border,
Border concave, upturned in front., Border furrow faint but distinct,
Fixigenae slightly convex, slope upward, Palpebral lobes prominent,
upturned, abecut 0,50 glabellar length, opposite middle third of gla-
hella, Eye ridges strong, meet axial furrow opposite S4, Posterior
area of fixigenae about same width as glabella at occipital furrew,
Preocular facial suture divergent, convex. Postoculaxr facial suture
divergent, sinuous,

Surface of cranidium covered with dense, fine granules on higher
parts and large scattered granules, which are more prominent on frontal
area, Frontal area and borxder are also covered with well deveio@ed
caecal system, In addition, border is covered with faint punctae.

Discussion,-~The cranidium of this species is characterized by
having a border that is about the same length (sag.) as the pre-
glabellar field, strong eye ridges, and shallow glabellar furrows,

The cranidium is covered with fine granules, In addition the border

is finely punciate and the frontal area has scattered large granules.
A, melindensis most closely resembles A, mutablis n, sp.,, the differ-
ences being discussed under that species,

Occurrence,~-Rare in collections UU-~439 and UU-L440,
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Holotype.--Cranidiun (1524 ) illusirated on plate 19, figures 9 and

11,

ALOKISTOCARE HUTABLIS n. sp.
P1, 19, figs. 6-8

Diagnosis,~-~Cranidium subquadrate, moderately rounded anteriorly,
slightly convex., Glabvella well defined, tapexed, truncated, glabella
has faint median indentation anteriorly, Four paixs cf weak glabellax
furrows: S1 bifurcate, oblique bacxwards; 32 oblique tackwards; S3
transverse; S4 oblique forwards, Axial fufrow well definea, rreglavellax
furcow distinct, Occipital furrow shallow medially, deepens laterally,
composite, Occipitel ring flat; about 0.25 length of glabella, bears
small median node., Frontal area slightly shorter (sag.) than glabella,
broad, Preglabellar field necarly twice as long {sag.) as border area.
Border arched upwards, narrows laterally, Low median swelling extends
from preglabellar field onto border. ¥Fixigenae slightly narrower than
glabella at eye line, convex, sligntly upturned, DPalpebral lobes
yrominent, about 0,60 glabellar length, upturned, situated slightly
behind midpoint of.glabella. Eye ridges strong, some individuals have
double eye ridge, meets axial furrow opposite Sk, Posterior area of
fixigenae wider than glabella at ocecipital furrow, Preocular facial
suture divergent, convex, Postocular facial suture divergent, sinuous,

Ornamentation varies with size of individuals, ©Small individuals
are granulose, As individuals increase in size, granules become
restricted to the higher parts of the cranidium, and are absent on
large individuals, Frontal axea has faint caecal system, beorder

becomes punctate as individuals increazse in size,
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Discussion,-~This species 1s characterized by having a well defined
median sweiling on the frontal area, a relatively short (sag.,) boxder
that narrows rapidly laterally, strong eye ridges, and a finely granular
ornamentation, Larger individuals develop fine punctae on the anteriox
border, A, mutablis most closely resembles A, melindensis, n. sp.,
ut differs from that species by lacking large scattered granules on
the frontal area, A, mutablis also has a narrower (sag,) border than
A, melindensis.

Oceurrence, -~Abundant in collection UU-465, Rare in collection
uu-432,

Holotype,~~Cranidium (1522) illustrated on plate 19, figure 6.

ALOKISTOCARE NANRKROS n, sp.
P1, 19, figs. 12, 13, 16, 17
Diagnosis,~-Cranidium subquadrate, moderately roundzd anteriorly.

Glabella.low, gently tapered, rounded anteriorly., Three pzirs of faint
glabellar furrows visibie on most individuals: S1 oblique hackwards,
straight; S2 oblique tackwardss S3 indistinct,. transverse. Axial furrow
shallow; preglabeliar furxow faint. Occipital furrow simple, straight,
well defined, deepens laterally, Occipital ring triangular, 0,25
glabellar length, bears small median node, Frontal area about 0,60
glavellax length, slightly concave, downsloping, Border distincily
wider than preglabellar 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, neaxrly flat., Palpetral lobes iarge,
horizontal, greater than 0,50 glabellar length, Eye ridges faint,

Posterior area of fixigenae naxrrower than glabella at oceipital furrow,
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Preocular facial sviure slightly divergent, straight, Postocular
facial sutuvre divergent, sinuous,
Higher perts of cranidium covered with fine granules, Frontal area
faintly punctate, .

Discussion.,~-This small species is characterized by having a

relatively narrow (tr.), short (sag.,) frontal area, slightly divergent,
stralght preocular feacial sutures, faint eye ridges, and three pairs of
faint glabteliar furrows.

A. nannos most closely resembles A, mccolumi but differs from that
species in having z better defined glabella, less divergent preoculaxr
facial sutures, a less prominent border furrow, A, mccollumi has an
anterior border which is tapered laterally, has more prominent punctae,
and a faint median swelling in the frental area.

Qeccurrsnce, -~Common in collections UU-442 and UU-443

Holotype,~-Cranidium (1526) illustrated on plate 19, figures 12,

16, and 17,

Genus ALOKISTOCARELLA Resser, 1938

Alokistocarella RESSER, 1938b, p, 57; HOWELL, 1959, p. 238; BALASHOVA,

196C, p. 107.

Type species,~--Alokistocarella typicalis RESSER, 1938b, p., 57,

Pl, 7, fig, 43,
Discussion.~--The diagnosis by Resser (1938b, p, 57) is followed

here, A review of the concept and content of the genus Alokistocarella

is needed., However, adequate material is not available to me and a re-

evaluation of the genus is beyond the scope of this paper,
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ALOKISTOCARELLA BRIGHAMENSIS Resser

P1, 19, figs, 14, 15, 18, 22, 23

Alokistccarells brighamensis RESSER, 1939b, p. 53, Pl., 13, figs, 17, 18,

Diegnosis,--Cranidium subquadrate, broadly rounded anteriorly,
slightly wider than long; moderately convex, Glabella tapers anteriorly,
straight sided, bluntly rounded, Axial furrow shallow, preglabecllar
furrow shallow to faint, Glabellar furrows indistinct on most speci-
nens: two pairs visible on well preserved specimens; up to four psivs
visible on well preserved exfoliated individuals, S1 oblique backwards;
52 obligque backwards; S3 transverse; S4 oblique forwards, Occipital
furrow shallow at midline, deepens laterally, Occipital ring triangular,
bears small median node, Frontal area downsloping, preglabellar field
generally slightly wider than border. Incipient median boss present
on some individuals, Border delineated by change in slope rather than .
distinct border furrow, Border nearly flat, narrows lateraliy., #ixi-
genae narrower than glabella at eye line; slightly convex and dovn-
sloping, Palpebral lobe relatively small, upturned, about 0.35 glatell-~
ar length, situated at or slightly behind glabéllar midpoint, Eye
ridges distinct, slightly arcuate, meet glabella at Si, Posteriocr
limbs about same width as glabella at occipital furrow., Preoculsr
facial suture divergent, straight, Postocular facial suture divergent,
sinuous,

The holotype retains 16 thoracic segments and another individual
haes 15 segments, Axis nearly as wide as pleural field,

Pygidium unknown,

Surface is smooth,

Discussion,--The species description is based mainly on well
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preserved individuals from UU-411 at Two #ile Canyon, Idaho, Resser's
collections and many of my specimens came from an argillite unit
(collection UU-425) in the Wellsville iountains and are poorly pre-
served, Differences in preservation at the two areas make'comparison
of specimens 4ifficult, but I was unable to find any significant
differences, and I therefore consider them to be conspecific, Stralti-
grapnic occurrence from the two areas is nearly identical.

Occurrence,--Common in collection UU-425; rare in collection UU-

Li1,

ALOXISTOCARKBLLA OCCIDENS Resser
Pl, 19, figs, 19-21, 24

Alokistocarella occidens RESSER, 1939b, p. 52, PL, 2, figs, 13, 14,

Diagnosis,--Cranidium subguadrate, moderately rcunded anteriorly,
Glabella tapered, siightly convex, bluntly rounded anteriorly. One or
two pairs of faint glabellar furrows visible: S1 oblique backwards;

52 indistinct, transverse? Axial and preglabellar furrows faint.
Oceipital furrow moderately deep, simple, Occipital ring triangular,
bears a small median node, Frontal area long (sag.) downsloping,
concave, Preglabellar field downsloping, narrower than border, A

low boss is éresent in the preglabellar area. Border furrow shallow,
becomes more shallow medially where it crosses the median boss, Border
distinctly upturned, becomes narrower laterally, Fixigenae about 0,60
width of glabella at eye line, slightly convex downsloping, Palretral
lobes relatively large about 0,50 length of glabella, slightly upturned,
Eye ridges visible wut faint, slightly arcuate. Posterior limbs narvou-
er than glabellar width at occipital furrow. Preccular facial suture

strongly divergent, straight, Postocular facial suture divergent,



(Y
=
>

sinnous,
Surface of cranidium finely punctate, Anterior area of fixigenase
and preglatellar field also covered with faint apastonosing lines,
Discussion,~~This speCies is characterized by a relatively broad,
concave frontal area, faint eye ridges,; indistinet glabellar furrows,

strongly divergent preocular facial suturss and well dsvelopsd punc-

tate ornamentation, A, occidens differs from A, orighamensis Ty
having weaker glatellar furrows, a less well developed oceclpital furrow,
more rapidly divergent preoculsr facial suvtures and punctate ornamen-—

tation, A, lxighamensis has a more strongly tapered glabella,

z

Occurrence, ~~Rare in collection UU-Lii,

ALOKISTOCARELIAY sp, vndet,

)

Pl, 20, fige, &, 2, 5

Diagnosis,~-Cranidium subguadrate, moderately convex, Glabella
prominent, slightly tapered, tluntly rounded anteriorly, Up to foux
pairs of E?int glabellar furrows visible: S1 oblique backwerds, straizht,
deepens medially to form a faint pif; S2 transverse; S3 oblique For-
wards; Sk oblique forwards. ial furrow moderately deep; rregla-

bellar furrow shallow, Occipital furrow shallow, composite, deepens
laterally, Occipital xing less than 0,25 glabeliar length, bears a

small node, Preglabellar field downsloping, narrower than border,

faint median bvoss extends onto border, Border flat or slightly up-
turned, narrows slightly laterally, Border furrow shallow to faint,
Fixigenae slightly less than 0,50 glabellar width at eye line, mecder-
ately convex, neariy hcrizontal, Palpebral lobes strong, upturned,

0,50 glabellar lenzgth; situated behind glabellar midpoint, Eye ridges

distinct, slightly arcuate, toushes axlal furrow opposite i, Poste-
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rior area of firxigenae narrower than glabella at occipital furrow.
Preczular faclial suture divergent, straight., Postocular facial suture
divergent, straight,

Discussion.--This species is known from two small but fairly
well preserved cranidia, They are characterized by four pairs of weak
glabellar furrows, a downsloping frontal area with a low median tess,
strongly divergent preocular facial sutures and a slight indentation
in the front of the glabella, In over all aspects these cranidia seen

most closely related tc Alokistocarella and are tentatively assigned

to that genus. However, the palpebral lobes are larger and the frontal.

area shorter (sag,) than "typical" species of Alckistocarella. Without

a larger population, the significance of the indentation in the front
of the glabella is difficult to assess, Neither of the two individuals
at hand are judged adequate to serve as the holotype for a nsw species,

Occurrence,--Rare in collection UU-443,

Genus BYTHICHEILUS Resser, 1939

Bythicheilus RESSER, 1939a, p. 22; HOWELL, 1959, p, 233; FRITZ, 1968,

P, 229,

Type species,--Bythicheilus typicum RESSER, 1939a, p. 22, FPi, 6,

figs, 14,
Discussion,~--The diagncsis by Resser (1939a, p. 22) is adequate

and is followed here, Bythicheilus is characterized by a pnaxrow,

upturned border and a prominent depression in front of the glabella,
As Fritz (1968, p. 229) noted, the importance of the depreséion on the
Dreglatellar fieid is difficult to assess because Resser's specimens
are deformed, However, undeformed specimens of B. typicum from Anti-

mony Camyon show that the depression is consistent and dlagnostic,



BYTHICHRILUS TYPICUM Resser
Pl, 20, figs., 3, 4, 6-9, 12, 16

Bythicheilus typicum RESSER, 1939b, p., 22, Pl, 6, figs, 1-4,

Bythicheilus aluratum RESSER, 1939b, p, 22, Pl, 6, figs, 8-10,

Diagnosis.--Cephalon semicircular; cranidium semielliptical,
Glabella well defined, slightly tapered, truncated, Three pairs of
faint glabellar furrows visible on well preserved specimens: £S1
bifurcate, oblique backwards; S2 transverse; S3 oblique forwards,
Occipital furrow relatively shallow, deepens laterally, Occipital
ring less than 0,25 length of glabella: bears a small median node,
Axial furrow well develcped, beccmes less distinct anteriorly, Pre-
glabellar furrow deep, forms depression in the preglabellar area that
is more pronounced on exfoliated specimens, Frontal area slightly
concave, preglabellsr area narrower than border. Border upturned,
striated, defined by rather faint border furrow which is weaker at
midline, Fixigenae narrower than glabella at eye line; slightly
convex, nearly flat, Falpebral lobes well defined; slope downward;
longer than 0,35 glabtellar length, Palpebral lobves situated slightly
behind glabellaf nidpoint, Palpebral furrows indistinet, BEye ridges
faint, more prominent on exfoliated specimens and individuvals pre-
served in linestone, Postérior area of fixigenae not as wide as gla-
bella at oceipital furrow; narrow (exsag.). Preocular facial suture
slightly divergent, straight, Postocular facial suture divergent,
sinuouvs, Librigenae narrow, border moderately wide, genal spines
moderately long,

Thorax has 13 or 14 segments, Axis distinctly narrower than

pieural regions, Pleurae convex with well developed pleural furrows;

\4
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end distally in blunt spines,

Pygidium swmell, over twice as wide as long., Axis tapered, nonsists
of one ring and terminal tiece, Pleural and interpleural furrows indis-
tinct, Border poorly defined,

Surface ccvered with small, faint granules, Some well preserved
individuals also show a few scattered larger granules, Frontal area
covered with faint anastomosing lines,

Discussion,-=Bythicheilus typicum and B, alveztum are here consid-

ered to be conspecific, Resser (1939b, p, 22) differentiated B,
alveatum from B, typicum on characters of the preglabellar area, the
border, and strength of eye ridges. Revnresentatives of both species
have been distorted by compaction in shale, and the variation between
individuals is attributed to distortion, presexrvation, and intraspeci-
fic variation,

Neaxly all specimens that Resser assigned to B, alveatum are
exfoliated, whereas the specimens that he assigned to 3, typicum
are not extoliated, Comparison of nonexfoliated paratype individuals
of each species has shown that actual differences are minor, and in ny
opinion do not warrant taxonomic separation.

Occurrence,~~Abundant in collections UU-432, UU-433, UU-434, UU-
437, and UU-465, Common in ccllection UU-4#35, Rare in ccllections

UU-%27, UU-429, UU-430, UU-436, UU-438, UU-439, UU-440, and UUG-462,

Genus CABCRCELLA Lochman, 1948
Caborcells LOCHWAN, 1948, p, 461; HOWELL, 1959, p. 233.

Type specles.--Caborcella arroycsensis LOCHMAN, 1948, p. 461462,

Pl, 70, fige, 19-21, @
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Dicgncsis,.-~The diagnosis of Palmer (in press) is wepeated here:

Moderate sized kochaspid trilobites with known
cranidial length up to 15 mm,., Cranidium gently to
moderately convex tranﬁ"ersely and longitudinalily,
Glabells prominent, tapered, strongly to bluntly rounded
at frent, well defined at sides by deep axial furrow
and at frent by abrupt change in excskeletal slope or
shallow preglatellar furrow, Three or four pairs of
well defined, generally deep glabellar furrows present;
postericr pair despest, curved or straight, Ccclpital
furrow dsen, deepest distally., Occipital ring simple.
Frontal area generally concave., Drim very narrow
sagitally, Rorder troad, poorly defined, concave,

earing peorly to well developed pseudofurrow, Sagittal
length of frontal area ranges from slightly less than
one~third to about two-thirds sagittal glatellar length

xclusive of occipital xing Fixed cheeks flat or convex,
horizontal or upsloping; gW0ﬂ3n°nt oculaxr ridge usually
present; width of palpebral area between one-half and
two-thirds tasal glabellar width, Falpebral leotes well
defined, situated oprosite or slightly posterior to
glabellar midlength; exsagittal length about one-
third sagittal glabellar length exclusive of cceipi
ring, PYosterior limbs about equal in transverse
to basal glabvellar width, External surface with granu
crnamentation,

Course of anterior section of facial suture ncaxiy
straightforward from palpebral lobe, Course of peaterior
section divergent, sinuous.

Associated parts not known,

D1001sslon.-—L0uhman gave a good diagnosis of this genus, Subse-
quently, Rasetti (1951) and Fritz (1968) assigned several new specizs

to the genus including Poulsenia granosa Resser, which Lochman had

excluded, ZEased on differences in the structure of the frontal arza
Faluer {(in press) has retained species with poorly defined, concave
vorders in Caborcella, and has assigned species with deep border furrows

and convex border to a new genus, lyvella,

CABORCELLA CRACENS n, sp,
Pl, 20, figs. 10, 11, 13-15

iaU osis,-~Cranidium subquadrate, convex, Glabtella prominent,
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highly convex, strongly tapered, bluntly rounded anteriorly. Three
pairs of glabellar furrows visible: S1 convex, obligue backwards,
reaches occipital furrow; S2 convex, oblique backwards; S3 transverse,
Axial furrow deep, preglabellar furrow distinct, shallow, Cccipital
furrow deep, straight, déepens laterally. Occirpital ring prominent,
triangular, slepes upwaxd posteriorly, lacks spine or node, Frontal
area concave, preglabellar field about same width as border. Bordsr
naxrrow (sag,), strongly upturned, Border defined by an abrupt change

in slope rather than distinct border furrow, Fixigenae about 0,560
glabellar width at eye line, slightly convex, strongly upsloping,
Paipebical lohes prominent, about 0.30 glabellar length, strongly
upturned, situated slightly behind glabellar midpoint, Palpelwal furrows
indistinct, Eye ridges well developed, long, meet axial furrow in froni
of 33. FPosterior area of fixlgenae wider than glabellz at cccipital
furrow, Treocular faclal sutwre divergent, convex, FPostocular facisl
suture divergent, convex,

Figher parts of cranidium covered with scattered large granules
ard abundant fine granules, Lower parts of cranidium and furrcws
covered with faint granules, faint punctae or btoth,

Discussion.--This species is characterized by a concave frontal
area, relatively narrow uptﬁrned border, strongly tapered glabella,
strongly upturned fixigenae, and an upsloping cccipital ring, It
differs from all other species of Caborcella {as restricted by Palmer,
in press) by having an exoskeleton covered with large coarse granules
and scattered finer granules,

Occurrence,--Common in collection UU-465, Rare in collection

LU-430,



Holotype.-~Cranidivm (1535) illustrated or plate 20, figures 10,

11, and 13,

—

Genus CHANCIA ¥alcott, 1924
gggég;i WALCOTT, 1924, p. 55; WAICOTT, 1925, p. 80; SHIMER and
SHROCK, 1944, p, 609; RASETTI, 1951, p. 212; HOWELL, 1959, p. 239;
PALMER, 1963, p. 69;

Type species,~-Chancia ebdoms WALCOTT, 1924, p, 55, Fi, 10, fig,

Discussion,~-dalcott (1925, p. 80) gave a good description of the
generic characters of Chancia, Rasettl included in Chancis species
having both concave and convex borders, but Falmer (1648, p. 69)
placed the species with convex borders in the genus Prohedinia, As
restricted, Chancia has a btroad concave cranidial berder and is Tound

only in beds of early tc medial Middie Canbriarn age.

CHANCIA CORIACEA (Resser)

Clappaspis coriacea RESSER, 1939%, p. 20, Pl, 6, figs., 1i-iz,

Chancia coriacea (Resser) FRITZ, 1971, p. G4,

Diagnosis,--Cranidium subguadrate, Glabella prominent, tapered,
bluntly rounded antericrly, TFour pairs of lateral glabvellar furrows
evident on exfoliated glabella: S1 to S3 oblingus lackwards; S4 pit-
like, Axial and preglabellar furrows deeply impressed, Occipital
furrow moderately deep, narrow, deepens liaterally, Occipital ring,
pooorly preserved, appears to be relatively nzrrow and itriangular, Fron-
tel area downsloping; preglavsllar field convex and fglgnt 1y greater than
0.35 glabellar length, Border furrow well developed, border prominent,

upturned, bpecomss narrower laterally, Pililgenae slightly narrower than



giabella at eye line, slightly convex, nearly flat. Palpewral lotes
promninent, slope upward, 0.35 length of glabella, opposite middle *third
of glabella, Eye ridges prominent, intersect axial fuxrxows at Sh,
Preocular faciazl suture slightly convergeunt, convex, Fostocular
facial suture divergent, sinuous, Surface covered with large scattered
granules and zmaller closely-spaced éranules. Exfoliated specimens
punctate,

Discussion.--1 agree with Fritz (1971, p. U4) in his assignment of
this species to Chancla., The diagnesis is btased on the holotype,
which is almost completely exfoliated, When Resser photographed the
holotype it retained more of the carapace and showsed coarse and smzall
granules, but since that time the holotype has lost west of its cerapace
because of latexing, and the surface detail is not evident from the
actual specimen,

4 .
Occurrence,--Resser's type material from locality 55¢.

CHANCIA EBDO:E Walcott
P1, 20, figs, 17-19

Chancia ebdome WALCOTT, 1924, p., 55, Pl, 10, fig, 4; WALCOIT, 1925,

r. 80, Pi, 17, fig, 26; RESSER, 1939a, p. 17, P1, 4, figs, 12-14,

Chancia angusta RESSER, 1939a, p. 18, Pl, 5, figs. 13, 14,

Diagnosis,--Cranidium subquadrate, slightly wider than long,
original convexity unknown due to distortion in shale, Glabelia roundad
to truncated anteriorly. Three pairs of glabellar furrows visible: Si
oblique backwards, convex; S2 oblique backwards; 33 transversé. Axlal
and preglabellar furrows mederately deep, Occipital furrow well defined,
nearly straight, deepens laterally, Oceipital ring about 0,20 glabellar

-

length, bears a small median node. Frontal area nearly 0.75 length of
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glabella, slightly concave., Preglabellar area distiﬁctly longer (sag.)
than border, Border slightly upturned, narrcws laterally., Fixigenae
slightly narrower than glabella at eye line, slightly convex and
upsloping., Falpebral lobe moderately small, about 0.30 glabellar
length, situated opposite middle third of glabella, Eye ridges moderate-
1y strong, nearly straight. DPosterior area of fixigenae abcul same
width as glabella at occipital furrow, Preocular facial suture moderate-
1y divergent, straight, Postocular facial suture divergent, slightly
convex,

Thorax has 20 segments, pleural regions wider than axis, ZPleurae
end distally in short, dlunt spines. |

Pygidium small, poorly preserved, over twice as wide as long,
Axis tapered, does not reach posterior margin of pygidiumy consists of
one or possibly two faint segments and a terminal piece, Fleural regions
dovnsloping crossed by two faint pleural furrows., Border obsolescent,

Surface of carapace finely to moderately granulose,

Discussion,--Resser (1939a, p, 18) named Chancia angusta and

stated that it differed from C, ebdome in having a narrower cranidium
and being more finely granulose, Examination of Resser's specimens

shows that the cranidia are slightly smaller but are not naxrower than

craznidia of C, etdome, Surface ornamentation of C, ebdome is slightly

| K@

* more granulose on some individuals but other paratype individuals are
identical to C. angusta, Both species come from the same locality and
are here considered conspecific,

Occurrence.~-Resser's type material from locality 55¢.

CHANCIA cf, C, EBDOE

Pl, 21, figs. 1, 2
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Discussion, ~-~This specles is rervesented by three poorly preserved
cranidia from Antimony Canyon, The individuals agcee well with C. evdone
in most respects. The preocular facial suture however, is distinctly
less divergent. Because of poor presarvaticn and seall nunmber of
specimens, such a small difference does not wsrrant naming a new species
unless it should prove to be a constant festure of specimens at that
horizon and locality,

Occurrence,~-Three cranidia in collection UU-430,

CHANCIA VENUSTA (Resser)
Pl, 21, figs. 3-~6

Kochina venusta RESSER, 19392, », 53, Pl., 6, figs. 9, 10

Chancia venusta (Resser) FRITZ, 1968, p, 230, Pl. 40, figs, 31-34,

Discussion,--The diagnosis by Fritz (1968, o, 230) is adequate
and is followed here, I agree with Fritz (1968, p. 230) in his assign-
ment of this specles to Chancia., The long preglabsllar.field and the
short, quadrate glabella arc considered to he diagnostic of the genus
Chancia,

99currence.~—Common in collection UU-408; mare in collection

Uu-420,

Genus EH/IANIELLA HResser, 1937
Ehmaniella RESSER, 1937, p. 103 PALHER, 1954, p, 75-76; HOWELL, 1959,
p. 239.

Clappaspis DREISS, 1939, p, 78.

Type species,--Crepicerhalus (Logzanellus) quadrans HALL and

WHITFIELD, 1887, p, 238, P1l, 2, figs, 11-13,

Discussion.-~Falmer (1954, p. 75-76) has thorcughly described and
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discussged this genus,

EHMANIELIA PRTALCRA n, sp.
Pl, 21, figs, 7, 9-11, 14, 15

Diagnosis,--Cranidium subquadrate, broadly rounded anteriorly,
noderately convex, Glabella prominent, tapers, rounded antericrly.
Three pairs of faint glabellar furrows visible: S1 oblique backwards;
52 obligue backwards; S3 transverse, Axial furrows distinet; pregla-~
bellar furrow shallow, QOccipital furrow narrow, moderately deep,
‘Occipital ring about 0.35 length of glabella, bears a small median node,
Frontal area concave, about 0,50 glabellar length; preglabsllar field
slightly convex, downsloping, Border strong, upturned?; maintains
nearly constant width, Border delineated by a strong border furrow,
Border slightly narrower than preglabellar field, Fixigenae slightly
narrcwer than glabella at eye line, slightly convex, nearlyvflat.
Palpebrai lobes well developed, slightly upturned, opposite niddle third
of glabella,; nearly 0,50 length of glabella, Eye ridges moderately
strong, slightly arcuate, Posterior area of fixigenae slightly narrowexr
than glabells at occcipital furrow, freocular facial suture divergent,
straight. Postocular facial suture divergent, sinuous.

Thorax not known,

Pygidium smell, twice as wide as long, Axis taéers vosteriorly,
does not extend to posterior border, consists of two rings and a terminal
plece, Pleural regions dcwnsloping, crossed by three pairs of pleural '
furrows and iwo pairs of less distinct interpleural furrows.. Border
indistinct.

Surface cf cranidium densely covered with granules of varied sizes,

Pyaidium covered with scattered granules,
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Discusszicon.=-Chmaniella petalora is charactericed by a relatively

long {sag.) frontal area, a conical glabella, faint glabellar furvows,

a troadly rounded anterior mergzin, and dense granular ornamentation,

t

[
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i, patalora hes a much lar jer frontal area, weaker glabellar furrows,

and a wore rounded anterlor margin than either E, stibinus or 75,
spencel,
Cceurreince, ~—Abundant in collection UU-460,
74

Holotyve, -~-Cranidiua (1 1544 ) 1llustrated on plate 21, figures G

o e v

EHMANIELLA STIBINUS n, sp,
Pl, 21, figs, 12, 13, 16
Diagneslis, --Cranidium subtrapezoidal, original convexity unknowm
due te distortion in shale, Glabelia prominent, slightly tapsred,
vluntly rounded anteriorly. Four pairs of glabellar furrows visible:
51 bifurcate, cblique backwards; 52 oblique backwards; 53 itransverssa;
84 oblique forwards, Occipital furrow well defined, simple, dzepens
slightly lateralily, OCcecipital ring about 0,20 length of glabelliaz, seans
to lack a spire or node, Axial and preglabsllar furrows distirct,
about scual in development, TFrontal area downsloping, about 0,30
Jength of glabella. Preglabellar field same width as border, Doxder
distinet, slightly thickened, nearly horizontal, not tapered, Fixi
genae narrowsr than glabella at eye line, original convexity uniknowun,
Palpetral loves slightly greater than C,.35 glabellar length, upturned,
situated in front of glabellar midpoint, Eye ridges fairly prcainent,
meet glabella at nzarly a right angle, Posterior limb wide (exsaz,);
slightly wider ithan glabella at occipital furrow, Preocular facial

sutures slightly divergent, straight. Fostocular facial suture divergent,

(")
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convex,

Pygidium distinctly wider than long. Axis prominent, consists of
three rings and a short terminal piece, not extended to posterior margin,
Pleural regicn crossed by two pairs cf pleural znd interpleural furrows,
Border indistinct, rear margin with a slight median indentation. Distal
margins of downsloping pleural lobes flexed outward,

Surface of cranidium and pygidium covered with larze scattered
granules and a dense set of fine granules,

Discussion,--thmaniella stibinus is characterized by a shoxt (sag.)

frontal area, relatively strong glabellar furrows, palpebral lobes
situated in front of glabella, and distinetive granular ornamentaticn,
Occurrence,--Abundant in collection UU-461,

Holotype,~-Cranidium (1547) illustrated on plate 21, figure 12.

?EHMANTELLA SPENCEI (Resser)
Pl, 21, figs, 17-21

Clapraspis spencei RESSER, 1939b, p. 20, PL. 6, figs, 5, 0,

Clappaspis idahoensis RESSER, 1939b, p. 20, Pl, 6, figs., 26, 27,

Clappaspis lanata RESSER, 1539b, p. 20, Pl, 6, fig, 7.

Clappaspls dotis RESSER, 1939b, p., 21, P1, 6, figs., 13, 14,

Ehmaniella spencei (Resser) FRITZ, 1971, p. 43,

Diagnosis,~-Cranidium subtrapezoidal., Glabella prominent, convex,
distinctly tapered, bluntly rounded antericrly, Four palrs of gilabellar
furrows evident: S1 obligue backwards; S2 oblique teckwards; 53
transverse; S4 faint or absent, pithole., Occipital furrow moderately
shallow, deepenrns laterally, Occipital ring narrow (sag.,); does not bear

spine or node, Frontal area about 0.35 length of glabella, Tregla-


http://gla.be

béllar field wider than torder, downsloping, Border furrow deep; border
strong, thickened, slightly upturned. Border maintains nearly constant
width, Flxigenae average 0,75 width of the glabella at eye line;
moderately convexj; downsloping, Palpebral lobes small, upturned oppo-
site middle third of glabella; less than 0,25 glabellar length, Eye
ridges faint; meet axial furrow opposite S4, Posterior limbs about
equal to width of glabella at occipital furrow., Preonular facial suture
parallel to slightly convergent, straight., Postocular facial suture
divergent, sinuous,

Thorax has 14 segments, Pleural regions wider than axiz, Each
pleurae crossed by a strong pleural furrow, Distal ends of pleural
segments rounded,

Pygidium with axial length slightly less than 0,50 width, Axis
slightly tapered posteriorly, does not extend to posterior marging
consists of three rings and a terminal'piece. Pleural field crossed by
three pleural and two less distinct interpleural furrows, Boxder
indistinct,

Surface covered with scattered large granﬁles and a dense set of
finer granules, Inner surface finely punctate,

Discussion,--Resser (1939b) recognized four species (see zynonomy)
from a single locality, btased on slight differences in ornamentation,
relief, and width of cranidium. I believe that these dif'ferences are
due to preservation and intraspecific variation. Within this group
individuals that Resser assigned to a single species often show more

variation than individuals of different species,
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pygidium is not iypical of Znmaniella because its axlz extends to the
posterior margin, This species is only questionably assigned to Ehmani-
ella bescause of these differences,

Occurrence, --Resser's type material from locality 55c.

Genus EIRATHINA Resser, 1937
Elratbina RESSER, 1937, p. 11; DEISS, 1939, p., 87; SHIMER and SHROCK,
194k, p, 611; HOWELL, 1959, p, 240; BALASHOVA, 1960, p. 105;
ZHURAIEVA, 1970, p. 37.

Type species,--Conocephalites cordillerae ROMINGER, 1887, p. 17,

Pl, 1, fig. 7,

Diagnosis.--iiicropygous ptychopariids, suboval éverall outline,
Cranidium subtriangular, Glabella slightly tapered, parallel-sided, ox
slightly concave~sided; may be bluntly or roundly terminated anteriorly,
Axial furrow moderately deep, Glabella may bear up to three pairs cf
weak furrows, Occipital ring of usual proportions, bears a median node,
Fixigenae moderately wide, ranging in transverse width from slighily
over 0,50 to over 0,70 the glabellar length., Frontal area narrow,
ranging in sagittal length from almost absent to 0,25 glabellar length,
Rorder narrow, sagittal length averaging slightly less than 0,25 gla-
bellar length, Border furrow may be shallow to moderately deep, Fal-
pebral lotes 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,
Pgstocular faclal sutures divergent, sinuocus,

Thorax contains 17 to 19 segments, the number being variable within

species, Axis prominent, narrower than pleurae, set off by moderately
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deep furrows, Pleurae besr pleural furrows terminating slightly hefore
the distal tips. Distal terminations bear vestigial spines, slightly
pointed, Pleural geniculations variable, 0,35 to 0,65 distally from
the axial furrow, ILilrigenae semicirculsr, bear vestigial genal spines,
Hypostome and rostral piate unknown., Pygidium very small, bears one or
two axial rings, one pleural furrow; greatest width about twice sagittal
length, Surface of test smooth or faintly granular,

‘Discussion,--Elrathina is clearly distinct from all other [Middle

Cambrian ptychopariids because of its short palpebral lobes, converging
anterior facial sutures, multisegmentation, narrcw twim, tiny pygidium,

and wide vestigially spinose vpleurae and litrigenae,

ELRATHINA SPENCELI {Resser)
Pl, 22, figs, 1-4, &, 7

Elrathia spencei RESSER, 1939t, p. 18, Pl, 6, figs, 15-17.

Elrathina spencei (Resser) ROBISON, 1964, p. 541,

Disgnosis,~-~Cephalon semicircular; cranidiuvm subtrapezoidal,
moderately convex, Glabella prominent, slightly tapered, bluntly rounded
anteriorly. Four élabellar furrows visible, feint: S1 bifurcate, obligue
backwards, almost reaches occipital furrow; 52 obligque backwards, convex;
S3 transverse; S4 indistinct, Axial furrow 3deev; preglabellar furrow

less distinct, Occipital furrow noderately deep, simple, straight,
Occipital ring about 0,25 glabellar length, with a faint median node,
Frontal area slightly greater than .35 glebeliar length. Border nearly
straight (tr,), width (sag.) less than preglabellar length at midline;
border narrows laterally, Fixigenae 0,50 to 0,60 glabellar width at

eye line, slightly convex, downsloping., Palpetwsl lobes small, about

0,25 length of glabella, slightly upturned, oppcsite middle thixd of

t,
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latella, Eye ridge faint, Posterior area of Tixigenae moderetely

l_l

ong, fairly wide., Preocular facial suture convergent, slightly convex;
postocular facial suture divergent, sinucus, Librigenae with well
defined narrow border, Genal field nearly flat, downsloping., Genal
spine short and directed posterolaterally,

Thoraex has 17 segments, xial lobe narrower than pleuvral regicns.
Pleurae end in wide, short, recurved spines,

Pygidium small, semielliptical, twice as wide as long. Axis
nearly parallel-sided, consists of one ring and terminal plece, Pleural
fields crossed by two pleuvral furrows, Border indistinct, appears to
have indentation in rear margin,

Suxface covered with scattered large granules and numerous small
granules, In addition the frontal area is covered with faint caecal
lines, Development of ornamentation is quite variable, but is faint
on most individuals and is more distinct on individuals preserved in
limestone,

Discussicn,--Robison (1964, p., 541) correctly considered Elrvathiz
spencei to be congeneric with flirathina, Scveral specimens of Elrathing
in collections UU-412 and UU-425 are referred to Elrathina cf. E. spen-

cel, These individuals probahly are couspecific with Elrathina spenceil,

but that pessibility cannot be verified without better preserved nateri-
al,
Cccurrence,-~Abundant in collections UU-427, UU-428, UU-429, ard

uu-432,

Genus KOCHIELLA Poulsen, 1927

Kochiclla POULSEN, 1927, 5. 259: SHIUER and SHROCK, 1944, p. 613;
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RASETTIL, 1951, p, 227-228; LOCHMAN, 1956, p. 1392; HOWELL,

1959, p, 240; POULSEN, 1964, p, 19-21,

Type species,--Kochiella tuberculata PCULSEN, 1927, ». 259, Pl, 15,

- figs, 7-12, 16,

Discussion,-~The dlagnosis by Poulsen (1927, p. 259) as modified
by Resser (1935, p. 38) is adequate and is followed here,

Poulsen (1927, p. 259) established four species of Kochiella
tased on cranidia, The pygidia were unknown, but a pygidium that

Poulsen referred to Crepicephalus cf, cecinna VWalcott was later assigned

to K. tuberculata by Resser (1935). Although Rasetti (1951, p. 227)
guestioned this assignment, Poulsen (1964, ©. 19) who restudied the
fauna, agreed with Resser. It thus appears that the type speciles of

Kochiella has an Alokistocare~like cranidium and a spinose pygidium,

Rasetti (1955) concluded that Middle Cambrian forms from the Cordilleran
Province, with cranidia similar to those of Kochiella could not be
assigned to Kochiella with certainty until a pygidium could be assigned
to these formns, Resser's assignment.of a spinose pygidium to K. mans~
Tieldi from the "Ptarmigania Strata" has caused much confusion, Exam-~
ination of the iype material showed thgt the pygidia were misassigned

and actually belong to Albertelloides, Poulsen (1964, p, 19-21) re-

moved several North Amexican species from the genus Kochiella and
because no pygidia can now be assigned to K, mansfieldi with certainty,
it seens doubtful that any Middle Cambrian species from the Cordilleran

Province are referable to Kochiella,

XOCHIELIA? HMANSFIELDI Resser
Pl, 22, figs, 10, 11, 12

Kochiella mansfieldi RESSER, 1939h, p. 57, P1l. 11, figs. 12, 13, (not
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figs, 10, i1, 14); RASEITI, 1951, p. 227.

Diagnosis.-~Cranidium subguadrate, slightly wider than long, slight-
ly convex, Glabella low, tapered, truncated antexiorly, Four peirs of
faint glabellar furrows visible: Si convex, obligue backwards; S2
transverse; S3 slightly obligue forwexd; SI indistinct, Axial and pre-~
glabellar furrows shallow, distinet, shallow fossulae present, Occipi-~
tal furrow shallew, occipital ring about 0,20 glavellar length, may have
had a median node, Frontal area broac, flat or slightly concave, same
length as glabella, Preglabvellar field about 0,50 iength (sag,) of
border, slightly downsloping. Border proainent, horizcntal oxr gently
arched upward., Border furrow shallow, distinct, nearly straight or
with indistinct inbend medially, Fixigenae about 0,75 width of glabella
at eye line, nearly flat,_gently ursloping, Falpehral lobes promineant,

about 0,40 glabellar width, upsloping, Eye ridge well developed, siighte

L

ly arcvate, meets axial furrow opposite S4, Posterior area of fixigenrae
wider than glatella at occipital furcow, FPreocular facial suture
slightly divergent, convex, Postoéular facial suture divergent, sinuous,
Surface covered with scattered large granules and small closely spaced
granules, Frontal area has faint caecal system,

Discussion, -~Poulsen (1927, p. 259) described the genotype of
Kochiella from the Lower Cambrian of northwest Greenland, He did not
assign a pygidium to the genus, but did describe a spinose pygidium
from the same beds, Resser (1935, p. 39) assigned this pygidium to
Kochiella and then described several Middle Cambrian species of Kochi-

ella as combinatlions of Alokistocare-like cranidia ard a spinose pygid-

un, Rasetti (1951, p. 227) in discussing the genus states, "At least

in certain instances, e.g. K. mansfieldi (Resser, 1939b, p. 57), the
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association appears warranted by the existing material,” After exami-

nation of Ressexr's collections, it 1s evident that pygidia that Resser

assiened to K, mansfieldi actually belong to Albertelloides, Albertel-

loides cranidis are also present in Resser's collections. There remain
no pygidia assignable to X, mansfieldi, which makes it plausible that

this part of the shield was small and featureless as in Alckistocare,

1T this is proved to be correct, possibly Alokistocare wonuld be the

proper generic assignment for the form under discussion.

However, cranidium of X, mansfieldi do have a slight medial hack-
ward expansion that 1s characteristic of the genus Kochiella, and are
guasticnably referred to that genus until a pygidium can be definitely
assigned,

Occurrence, ~-Resser's type material from locality 19s.

Genus KOCHINA Resser
Kochina RESSER, 1935, p. 39-40; HOWELL, 1959, p. 240,

Type species,--0lenopsis americanus (Walcott), 1512, p. 243, P1,

36, figs, 8-11,

Discussion.~-The generic description given by Resser (1635) is
adequate, The most notable characteristics of the genus seem o be
the narrow, slightly concave-~sided glabella, medially widened horder
and granular ornamentation, The genus remains only poorly understood,
especially with respect to its relationship to Kochiella and several

cther early Middle Cambrian ptychopariids,

KOCHINA VESTITA Resser
P1l, 22, figs, 5, 8, 9

Kochina vestita RESSER, 1939b, p, 53, Pl, 12, figs. 7-8.
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Kochina wasatchensis RESSER, 1939b, p. 54, Pl, 12, figs, 12-14,

Magnosis,~~Cranidium large, subquadrate, with tapered, dluntly
rounded grabelia, Three weak glabellar furrows: Sl oblique backweards;
32 transverse, faint; S3 oblique forwards, Glabella is slightly keeled,
Occipital furrow strong, occipital ring bears a small node. idth of
fixizenae equal to or slightly less than width of glabella at eye line,
Bye ridges well developed, Palpebral lobes small and situated well
behind the midpoint of the cranidium, Fixigenae are gently convex,

The preglabellar field less than or equal to the width (sag,) of the
border, Border concave, thickened in cross section, widened sagittally,
Thickening of border varies between individuvals, Preocular Tfacial
svture slightly convergent, convex. Postocular facial subture divergent,
sinuous,

Surface firely granulose, overlain by scattered larger granules,
rreglabellar field has faint anastomosing lines which are more prominent
on exfoliated specimens, Exfoliated species are fairly punctate,

Discussion,~=-In describing specimens similar to these, Resser
(1939b) recognized two species (see synonomy) from the same locality_
at Malad, Idaho, based upon slight differences in ornamentation, relief,
and size, T believe these differences can be attributed to differences
in preservation and ontogenetic variation,

Occurrence,~-Five cranidia from collection UU-411,

Genus MAIADELLA n, gen,

Type svecies,~-Maladella oculatus n, sp,

Diagnosis,~~Cranidium subquadrate, mecderately convex, Glabelia

rroninent, tapered, bluntly rounded anteriorly, Three pairs of
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glabellar furrows visible: 51 convex, oblique backwerds; 32 straight,
obligue backwards; S3 transverse or slightly oblique forwards, Axial
furrow very deep, prominent, preglabellar furrow distinet, Occipital
furrow relatively wide, modevaltely deep, deepens and narrvows laterally,
Occipital ring 0,20 to 0,25 glabellar length, triangular, extends into
fairly strong upsloping cccipital spine, PFrontal axrea slightly greater
than 0,50 glabellar length, downsloping, slightly concave medially,
becomes convex laterally, Preglabellar field slightly wider (sag. )
than border, Border prominent; slightly upturned, narrows laterally:
has low postercmedian boss, DBorder furrow moderately deep 1aterélly,
becomes less distinct medially where adjasent to boss, Fixigenas about
0.35 glabellaxr width at eye line, stxongly upsloping, moderately convex,
Palpetral lobes large, prominent, strongly upturned, slightly less than
0,50 glabellar length situated opposite midpoint of glabella, eys ridges
vigible, faint, Posterior area of fixigenae.narrower than glatella at
occipital furrow, Preocular facial suture parallel, straight, Fosto=-
cular facial suture divergent, straight,

Surface of cranidium densely covered with medium or large granules,

Discussion, --Maladella is characterized by a relatively long (sag,)
frontal area, narrow (tr,) and strongly upsloping fixigenae, large and
strongly upturned palpetral lobes, and a moderately strong cccipital

Ay

spine, This genus somewhat resembles Alokistocsre, but differs in

having a moderately strong occipital spine and large, prominent palpe-

ral lobes,

MATADELLA OCULATUS n, gen. n. sp.

rl, 25, figs, 7, 8, 10, 11
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Discussicn.~~Because this 1is the only known specles of Maladells,
the generic diagnosis and discussion also suffice for the species,
Occurrence, --Rare in collection UU-408,

Holotype.~-Cranidium (1596) illustrated on plate 25, figures 7,

1¢, and 11,

Genus MEXICELLA Lochman, 1948
Mexicella TOCHMAN, 1948, p, 456; HOWELL, in HARRIWGTON and others,
1959, pu 2}4’00

Type species,--Mexicella mexicana LOCHUAN, 1948, p., 457, Pi, 69,

figs, 12-22,

Discussion,~-Iochman (1948, p, 456) has given a thorough analysis
of the characteristics of this genue, S5light modification of tﬁe generic
diagnosis is required to include a new speciés of [, grandosulus,

(Palmer, in press) with palpebral loBes whose exsagittal length is
nearly equal to 0,50 of ihe sagittal glabellar length exclusive of the
occipital ring, All species of Mexicella are characterized by a
sagittally long, swollen frontal area with a poorly defined border

that is narrower than the brim; and by wide, gently convex, slightly

downsloping fixlgenae,

MEXICELLA GRANCSA n, sp.
Pl, 22, figs. 13, 14, 15, 17
Diagnosis,--Cranidium subguadrate; moderately convex, broadly
rounded anteriorly, Glabella short, conical, truncated; tapers to a
low anterior end, Three pairs of faint glabeller furrows visible: S1
oblique backwards; 32 transverse; 33 indistiﬁct, oblique forwards,

Ceelpital furrow shallow, deepens slightly laterally. Occipital ring
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triangular, about 0,25 glabellar length, bears small median node,
Axlal and preglabellar furrows deep, prominent. Frontal area wide,
convex, with prominent broad median bulge., Border narrower than pre-
glavellar asrea, convex, tarely defined by faint border furrow that
becomes more distinct laterally., Fixigenae narrower than glatella at
eye line, slightly convex, nearly horizontal, Palpebral lobes small,
situated at about midline of glabella, Eye ridges prominsnt, slightly
arcuate, Posterior area of fixigenae about same wldth as glabella at
occipital furrow, Preocular facial suture convergent, convex. Post~
ccular facial suture divergent, convex, Surface densely covered with
medium-sized granules, and frontal area has faint to distinct caecae,

Discussion,~~Mexicella grancsa can be distinguished from other

nent, convex frontel area, This species is included in Mexicella
because of its large, convex, poorly differentiated frontal area,
Occurrence,--Abundant in collections UU-403, UU-404, and UU-40S,
Rare in UU-402, UU-L07, and UU-466,
’

Holotyne, ~-Cranidium (1557) illustrated on plate 22, figures 11

and 15,

Genus NAOMIASPIS n, gen.

Type specles.~-Nacmlaspis typicalis n, sp,.

Diagnosis,-~Cranidium subquadrate, moderately convex, Glabella
prominent, slightly tapered, bluntly rounded in front, has slight keel,
Four pairs of weak glabellar furrows visidle on well preserved indi-
viduals: 31 cblique backwards, bifurcate; S2 oblique backwards,

stralght; S3 transverse; S oblique forwards, Cecipital furrow well
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¢ bellar length,

defined, deepens laterally, Occipital ring 0.20 zla
bears a faint median node, Axlal and pregiabellar Turrows moderately
deep, Frontal ares relatively short, slightly greater than 0,35 gla-~
bellar length. Frontal area downsloping, about same width as bvorder,
Border slightly upturned, narrows laterally, Border furrow well defined,
Fixigenae about 0,50 glabellar width at eye line, slightly convex,
slightly downsleping. Palpsbral lobes prominent, situzted behind middle
of glabella, siightly upturned, nearly 0,50 glabtellar length. Eye
ridges strong, slightly arcuate, intersect axial furrow opposite S4.
Posterior limbs distinetly narrower than glabella at occipital furrow.
Preocular facial suture slightly convergent, straight. Fostocular
facial suture divergent, sinuous,

Librigenae have slightly rounded lateral margin. Border slightly
convex, downsloping, defined by shallicw border furvow., Genal spine
broad based, flat, evenly tapered; moderately long.

Pygidiur small, over twice aé wide as long., Axis has one distinct
ring and & long terminal piece that nsarly reaches postericr border,
Pleural fields crossed by twe weak pleural furrows, Border indistinct,

Surface of cranidium, pygidium, and librigenae covered with medium-
sized grarules, Preglabellar field also covered with fine caecae,

Discussion,~-This genus represents another generalized ptychopar-
ioid, Naomiaspis is characterized by a prominent, slightly tapered,
bluntly rounded glabella with four pairs of moderately weak glabellar
furrows, The frontal area is relatively short (sag.), downsloping,
and nearly equally divided into the preglabelilar field and torder, The
border is evenly rcunded and well defined by a distinct border furrow,

The fixigenae are about 0,50 glabellar width at eye line and the
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paipcural lohes zre small and situated slizhtly behind the glabel
nidpoint, Eye ridges are moderately strong. Naomiaspls appsars to be

most gimilar to Nyella but the two genera may not be related,

NAOMIASPIS TYPICALIS n, gen, n, =p,

P1, 22, figs, 16, 18-22

Discussicn,--Because this is the only known spacles of Nuomiaspis,

3

the generic diagnosis and discussion also suffice for the species,
Occurrence, --Abundant in collections UU-422 and UU-423,
oy

ilolotypa,-~Cranidiun (1561) illustrated on plate 22, figures 17,

21, 22,

Genus NYELIA Palmer, in press

Nvella PAL:ER, in press,

-

Type species,--Poulsenia granosa RESSER, 1939a, p. 59, Fl, 13,

figs. 19, 22-30,
Diagnosis, ~~The diagnosis of Palmer (in press) is repeated here:

Moderately small kochaspid trilobites, sagittal
length of largest known cranidium about 10 mm, Cranidium
subquadrate in outline, gently to moderately convex trans-
versely and longitudinally, gently to moderetely rounded
at front; width between palpebtral lobes slighily greater
than sagittal length. Glabella prominent, tapered forward,
strongly to bluntly rounded at front; sides straight or
slightly concave, well defined by deep axial furrows; front
defined by shallow preglabellar furrow or abrupt change in
slope, Three or four pairs of moderately deep glabellar
furrows usually present, Occcipital furrow deep, shallowest
and curved slightly forward across axis, Frontal area
clearly divided by well defined border furrow into ilat
brin, and convex border, Fixed cheeks flat or gently
convex, ho*izontal- width of palpebral area between 0,4
and 0,5 tasal glabellar width, OCcular ridges moderately
develoved, PFalpebral lobe well defined, situated atout
opposite glavellar midlength; exsagittal length varies
from aboul one-third to about one~half sagittal glabellar
length exclusive of occipital ring., Posterior 11mos
abcut equal in transverse length to basal glabellar
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width, Posterlor border furrow broad, deep, Course of
anterior section of facial suture straight forwaxd from
palpebral lohe, Course of posterior section divergent,
sinuous.

Free cheek has broadly rounded lateral margin forming
continuous curve with genal spine, Boxder convex, well
defined anteriorly border furrow that fades towards base
of genal spine, CGCenal spine convex in cross-section,
shaxrply pointed, about as long as posterlor seciion of
facial suture,

Hypostome and thoracic segments not known,

Pygidium transversely subovate in outline with
troad, poorly deifined, slightly tapered axis, Axial
furrows obscure, Only first pleural furrow distinct,
Border not separately defined,

External surfaces of all parts covered with one
or two sizes of - granules,

Discussion,--Palmer proposed this genus for species formerly
included in Caborcslla by Rasetti (1951) and Fritz (1968). Hyella differs
from Caborcells in having a narrow, well defined furrow separating &
convex boxrder from a generally narrow, flat, slightly downsloping
preglabellar field,

Palmer's diagnosis needs to be modified slightly to include crani-

dia of . periosus which may range up to 20 mm in length,

NYELLA GRANOSA (Resser)
Pl, 23, figs., 1-6

Poulsenie granosa BESSER, 1939b, p. 59, Pl, 13, figs, 19, 22-30; not

figs, 20, 21, assigned to Amecephalus laticaudum (Resser) by Fritz

(1968); SHIMER and SHROCK, 1944, P1, 259, figs, 6, 7.

Caborcella granosa (Resser) FRITZ, 1968, p. 221, P, 39, figs. 9-15;

RASETTI, 1951, p, 212,

Poulsenia bearensis RESSER, 193%a, p. 60, Pl, 13, figs, 5-8,

Nyella granosa PALMER, in press.

Diagnosis,--The diagnosis by Fritz (1968, p. 221) is adequate and

followed here,
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Occurrence, --Abundant in collecticn UU-H08, Rare in collectlions

UU-403, UU-40Y%, and UUG-407,

,

Diggrosis,--Cranidium subguadrate, convex

1]

long, Glabella prominent, convex, sides straight,

rounded anterlorly., Four pairs of glabellar furrcys

~

lique hackwards, bifurcate; 32 convex, ©

84 obligque Torwards, Axial furrow deep, preglabellar furrow shall ow.
Qccipital furrow composite, shaliow medially, deevens latervally.

Ocelpital ring about 0,25 glabellar lengih
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bear spine or node, TFrontal area about 0,50 glabellar lengih, Ire-
glabellar area slightly downsloping, 0,50 length (sag,) of border,
Border rises up from the berder furrow and then turns downward to have
a flattened, downsloping marginal area, Border narrows laterally,
Boréder furrow distinct, shallower medially, has a median inbend,
Pixigenae about 0,70 glabellar width at eye line, moderately convex,
distinctly upsloping, Palpetral lobes prominent, slightly upturned
about 0,40 glabellar length, slightly behind glabellar midpoint, Eyve
ridges prominent, meet axial furrow opposite S4, Posterior arca of
fixigenae wider (tr,) than glabella at occipital furrow, FPrsocular
facial suture, slightly divergent, convex, DPostocular Facial suture
divergent, sinuous,

Pygidiuvm semiellipticel, over twice as wide as long. Axis wide,
low, consists of one ring and a terminal plece that doss not xzach o
posterior margin of pygidium, Pleural fields downsloping, crossed by
two faint pleural and one interpleural furrow, Border indigtinct,

Surface of cranidium and pygidium covered with large and small
granules, Furrows on cranidium smooth or finely punctate, Preglabellax
field has a faint caecae,

Discussion,--This species most closely resembles N, clinclimbata
(Fritz, 1968, p. 221)., The distinctive frontal area of both species is

quite similar, However N, limbus differs from N, clinoiimbata in hav-

ing a more strongly tapered, bluntly rounded glabella, In addition,
the fixigenae are more convex and distinctly upsloping, the ornamenta-
tion is quite different, resembling N, granosa more closely than X,

clinolimbata, and the occipital ring lacks a median node,

e Al e e e
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=403 and Uu-i21,

Helotype,~-Cranidiun (1563) illustrated on plate 22, figures 25,

26, and 27,

NYELLA PERIOSUS n, sp.
P1, 23, figs., 7-10

Diagnosis,~-Cranidium large, subquedra msiderably wider the
Diagnosis,~-Cranidium large, subquedrate, ccnsi bLly wider than

-

leng, moderately convex, Glabella moderately convex, posterior 0,65
strongly tarered, anterior 0,35 almost parallel-sided, bluntly rounded
to truncate Four pairs of glabvellar furréws: S1 Jong, very strong,
arcuate, oblique bsckwards; 52 well developed, obligue hackwards; 53
short, transverse; 5S4 indistinct, short, oblique forwards, Axial furrov
well devéloped, shallow at anterolateral corners of glatella, Cccipital
furrovw composite, distinct, deepens laterally, Preglabellzr field twice
as wide (sag.) as border, Border distinct, thickened, slightly up=
turned and rounded, Fixigenac as wide as glabella at eys line; moder-
ately convex, slightly upsloping or flat, Palpetral lobes small, up-
turned, situated opposite middle third of glabella, Ocular ricge wide,
well develorsd and curved, Preocular facial suture convergent, convex,
Fostocular facial suture divergent, straight. Surface covered with
scattered granules, preglabellar field has faint caeccze

Discussion,-~-N, periosus is distinguished from all other species
of Nyella vy its large size. It differs from H. granosa in having a
larger frontal area, a itruncated glabella, less distinet granular orna-~
mentation end in having a concave-sided glabella, N, periosus differs

from E. clinclimbtata and N, limbus in the construction of the frontal




Occurrence, ~~Commen in collsction Uu=420, Bare in ccllections
UU-4038 and UU-L63,
Holotype, ~~Cranidiun (1563} illustrated on plate 23, figures 7, 9,

and 10,

NYELIA sp. undet,
1. 23, figs, 11-13

Diagnosis,-~Cranidium moderately convex, subirapezoidal, rounded
ahteriorly. Glabella prominert, strongly tapered, bluntly rounded ante-
riorly, Four pairs of glabellar furrows visible: 51 bifurcate, ob;
lique backwards, nearly reaches occipitael furrow; $52 straight, oblique
backwards; S3 transverse; S4 short, obligque forwards, Axial furrow
deep, preglabellar furxrow distinet, Oceipital furrow nroderately shallow
medially, composite, deepens laterally. Occipital ring troken, probably
about 0,30 glabellar length, Frontal area concave, about 0.50 gla-
bellar length, Preglabellar field about 0,60 length (sag.) of border,
Border thickened, prominent, strongly upturned, narrows laterally,
Border furrow prominent laterally, beconmes distincet medially, Fizigenae
about 0,70 glabellar width at eye line, noderately convex, upslcping.
Palpebral lobes prominent, uvturnesd, about 0,35 glabellar length,
sitvated opposite midpoint of glabella, Palpebral lobes strong, slight-
ly arcuate, meet axial furrow opposite S4, Posterior area of fixigenae
slightly naxrrower than glabella at occipital furrow, FPreocular facial
suture convergent, convex, DPostocular facial suture divergent, nearly
straight, Swurface covered with scatiered large granules and numerous
fine granules, Axial and glabellar furrows have fine punctae,

Discussion,-~This species differs from all other described species
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of Nyella in naving a distinctly upturned, thickened, antericr border.
The single cranidium is not adequate to establish a new species,

Occurrence, ~--One cranidium in collection UU-419,

Genus NYELLINA n, gen.

Kochaspis dispar RESSER, (pert), 1939b, p. 58, Pl, 13, figs, 1-%, not

figs, 13-15,
Caborcella? sp., (Resser) FRITZ, 1968, p. 215.

Type species,~-Nyellina maladensis n, sp,

Diagnosis,--Cranidiun subquadrate, glabella stout, short, sirongly
tapered, bluntly rounded anteriorly. IFour pairs of glatellar furrous
visible: 81 bifurcate, obligue backwards; 52 straight, cbligus back-
waxrds; S3 transverse; S4 faint or indistinct, oblique forwards, Axial
Turrow deep; preglabellar furrow shallow, Occipital furrow composite
shallow at midline, Occipital ring elevated above rest of glatrells,
about 0,20 length of glabella, bears small median node, Frontal ares
slightly convex, gently downsloping about 0,60 length of glabella,
Preglabellar field about same width as border, Borxder thickened, down-
sloping, indistinct median hoss present. DBorder furrow faint, obsolete
medially, Fixigenae slighlly greater than 0,50 glabellar length, hori-~
zgontal, Palpebtral lobes slightly in front of glabellar midline, Eye
ridges strong, touch axial furrow opposite S4, Posterior area of fixi-
genae narrower than glabella at occipital furrow, Preocular facial
suture slightly divergent, straight, Postocular facial suture divergent,
straight, BSurface covered with faint, small granules and scattered,
larger granules, Frontal area covered with indistinct caecal lines,

Border covered with faint horizontal wavy lines,
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Discussion,--Nyellina appears to be most closely related to

Nyella, It is distinguished from Nyella by having a short (sag.),
corvex-sided glabella and a relatively long (sag.,) frontal area with a

weakly defined border,

NYELLINA MALADENSIS n, gen, n, sSD,
Pl, 21, figs, 22-25
Discusgigg.—-Because this is the only spedies at present in
Nyellina, the generic diagnosis and discussion also suffice for the
species,
Holotype.~-Cranidiun (1550) illustrated on plate 21, figures 22

to 24,

Genus ONCHOCEFHALUS Resser, 1937

Onchocephalus RESSER, 1937, p. 20; PALIER, 1968, b, 75 (synonomy +o

date),

Type species,~-~Ptychoparia thia WALCOTT, 1917, p, 96, PL, 12, fig,

Discussion,=~The systematics of the Early Cambrian Ptychoprioidae
have been in a state of flux for many years, Thus, definitions of sev-
exral Lower Cambrian genera.are sonewhat vague and mean slightly differ-

ent things to different people, The diagnosis of COnchocephalus by

Palmer (1965, 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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Diagnosis.--Cranidium subquadrate; slightly convex, Glabsl

pered, rounded

£

sloping dowin to a low anterior end, straight-sided, ta
anteriorly, Three sets of faint glabelliar furrows visible: &1 obligue
backwards, bifurcate; S2 oblique backwards; 53 transverse, Occipltal
furrow composite, moderately deep, deepens laterally, Occipital ring
triangular, sbout 0.35 glabellar length, bears z srall medlan node,
Axial furrow well developed, Frontal area downsloping, Freglabellar
field about 0,50 width of border. Border well developed, thickened,
narrows laterally. Anterior border with distinet median intend that
nearly reaches preglabellar furrow. Fixigenas about 0,70 glabellar
width at eye line; slightly convex; dewnsioping. FPalpebral lcbes
riearly 0,50 iength of glabelila, situated behingd glabellar midpoint.

~

Eye ridges faint, Poste:ior area of fixigenaz about same width as
glabella at occipital furrew, Preocular facial suture slightly
convergent to paralleli-sided. Postocular faclal suture divergent,
sinuous, Surface covered with mediun-sized granules on the higher
parts,

<o

Discussion,--0? stibirus appears to agree in all essential genseric

features with Onchocephalus. However, Onchocephalus has only been

reported from Lower Camlwian strata and Q7 stibinus occurs high in

the Glossopleura Zone of the Middle Camtrian, Bzcause of the signifi-

cant difference in age the generic assignment is gquestioned. O
stibinus 1s characterized by a prominent glabella sloping down to a

low antexrior end, three pairs of shallow glabellsr furrows, a distinct
axial furrow, a median inbend of the anterior border furrow, and faint

granular ornamentation,

Occurrence,--Rare in collections UU-4L7, UU-U4G, UU-451, UU-452,



and. UU-l5h,
Holotype,-~Cranidium (1585) illustrated on plate 24, figures 10,

14, and 15,

Genus ORASPIS n, gen,

Type species,~~Oraspis limbus n, sp.

Diagnosig,--Cranidium subquadrate, slightly wider than long., Gla-
beila prominent, slightly tapered, bhluntly rounded to truncated anteri-
orly, Four pairs of weak glabellar furrows visible: S1 bifurcate,
oblique hackwards; S2 oblique backwards; S3 transverse; S4 faint to
indistinct, oblique forwards, Axial furrow well defined, rreglabellar
furrow shallow.' Oceipital furrow composite, deepsns bluntly, Cecipital
ring 0.25 to 0,30 glabellar length, bears a median necde, Irontal area
slightly to distinctiy concave, 0.35 to 0,40 glabellar length. Pregla-
bellar field short to nearly absent, downsleping., Border upfturned,
much widér than preglabellar field, may have distinct median upfold
which produces slight inbend of the border. Border furrow well defired
+0 indistinct, Border furrow coalesces with.preglabellar fuxrow, Fixi-
genae abvout 0,50 glabellar width at eye line, slightly to moderately
convex, horizental to slightly upsloping, DPalpetral lcbes well devel~
oped, upturned about 0,60 glabellar length, situated slightly behind
glabellar midpoint, Eye fidges weak to strong, slightly arcuate. Fos-
terior area of fTixigenae slightly naxrower than glabella at occipital
ring, Preocular facial suture divergent, straight to slightly convex,
Postocular facial suture divergent, sinuous, Surface covered with
large and small scattered granules,

Discussion,~~The cranidium of Oraspis is characterized by a short
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frontal area, with a narvow (sag.) preglabellar field, and z wider,
slightly to moderately upturned border. The glahella is prominent and
slightly tapered, and the palpetral lotes are long, prominent and up-
turned, This genus is distinguished by its distinctive frontal area and

palpebral lobes,

ORASPIS LIMBUS n, gen, n, sp.
Pl. 24, figs, 1-3

Diagnosis,~-~Cranidium subquadrate, slightly wider than long., Gla~
bella rrominent, straignht-sided, slightly *tapered, truncated anteriorly,
Four pairs of faint glabellar furrows visible: S1 bifurcate, oblique
backwards, neaxrly reaches occipital furrow; S2 obliqué backwards; 83
transverse; S4 indistinet. Axial furrow prominernt, preglabellar furrow
faint, Occipital furrow distinect, composite, deepens laterally., Occi-
pital ring about C,30 glabellar length, btears distinct median ncde,
Frontal area about 0,35 glavellar length,. Preglabellar field very
short (ssg.), cownsloping, Border nearly four times as long as pre=
glatellaxr field, upturned, narrows slightly laterally, Bordexr has a
distinet median upfold which produces a slight inbend of the border,
Border furrow distinct, coalesces with preglabvellar furrow medially,
Fixigenae about 0,50 glabellar width at eye line, slightly convex,
slightly upsloping, Paipebral lobes well developed, upturned, about
0,60 glahellar length, situated behind glabellar midpoint, Eye ridges
strong, slightly arcuate, Posterior area of fixigenae narrower than
glabella at occipital furrow. Preocular facial suture divergent,
straight, DPostocular facial suture divergent, sinuous. Surface
covered with scattered large and small granules, In addition the

cranidium is covered with distinct punctae,
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Discussion, ~~Craspis limbus is characterized Ly 2 prominent,

slightly tapered gzlabellas a iriangular occipital ring with a median
node, a shori frontal area; and large, prominent palpetiral lobes, The
preglabellar field is narrcw (sag,), the bordse relatively wide {sag.),

21l defined and has a preculiar nmedian upfold which troduces a slight
intend of the anterior margin, The preocular facisl sulures are diver-~
gent, straight and the eye ridges are strong.

Occurrence,-~Three cranidia in collection UU-465,

[

Holotype,~-Cranidium {(1579)

A ——t e e

1llustrated on plate zZ4, figures 1-3,

ORASPIS cf, CRASPIS LIMBUS
Pl, 24, figs, 4-6
Diagnosis, -~Cranidiun subguadrate, slightly wider thon leng, Gla-

bella prominent, slightly tapered, bluntly reunded anteriorly. Four

rairs of weak glavellar furrows visi

,_a

ier S1 bifurcate, oblique tack-

wards; 52 oblicue backwards; S3 transverse; 9S4 obligue forwerds, Axial
furrow well defined, preglabellar Turrow shallow., Cecipital furrow
composite, deepens laterally, Oceipital ring about 0,25 plabellar
length, bears a median ncde, Frontal area concave, about 0.450 glatellar
length, Preglabellar field indistinct. Bordexr defined by a change in
slope rather than a distinet border furrow, Border prominent, upturned,
Fixigenaze abcout 0.50 glabsllar width at eye line, noderately convex,
nearly horizontal, Palpetwal lobes about 0,60 glabellar length,
upturned, situated slightly tehind opposite midline of glatella, Fal-
pebtral furrows distinct, bbﬂ ridges faint, meet axial furrow opposite

St, Posterior ares of fl igenae slightly narrowsr than glatella at

oceirital ring, Preccular facial suture slightly divergent, convex,



Postocular facial suture divergent, sinuous, Surface covered with
large and small scattered granules,

Discussion,--Craspis cf, Oraspis limbus differs froem O, limbus

in having a less distinct anterior border furrow, less distinct eye
ridges, and in lacking a median upfold of the border, A larger sample
would be necessary to determine if these specimens represent a second
species of Oraspis or whether they are within the limits of intracpe-
cific variation of 0, limbus,

Occurrence,--Rare in collections UU-438 and UU-462,

Genus PACHYASPIS Resser, 1939
Pachyaspis RESSER, 1939b, p. 61,

Type species,--Pachyaspis typicalis RESSER, 1939b, p. 61, PIL, 11,

figs, 15-20; PL, 12, figs, 1-3,
Discussion,-~The diagnosis by Resser is adequate and is folliowed
here, Pygidia of Pachyaspis, which were previously unknown, are

described under the diagnosis of the type species, Pachyaspis typicalis,

PACHYASPIS EURYLIMBUS n, sp.
P1, 25, figs, 15, 18-20

Diagnosis,~--Cranidium subgquadrate, moderately convex, Glatells
prominent, tapered, rounded anteriorly, Four pairs of weak glabellax
furrows visible: S1 oblique backwards, bifurcate; 52 cblique backwards,
straight; S3 transverse; S4 oblique forwards, Occipital twurrow shallow
medially, deepens laterally, Ocecipital ring about 0,25 glabellar
length, bears a small median node, Axial furrow moderately deep,
preglabellar furrow shallow, Frontal area about C.50 glabellar length,

downsloping, Preglabellar field about same width as border, REorder
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slightly downsloping, narrows laterally. Border furrow distinct;
becomes shallower medlally. Fixigenae about 0,50 glatellar widtih at
eye line; slignhtly downsloping, moderately convex, TPalpebral lobes
prominent, orposite middle third of glabtella slightly upturned, about
0,40 glabellar length., Eye ridges well defined, slightly arcuate,
interseéts axial furrow opposite S4, Posterior limbs narrower than
glabella at occipital furrow, Preocular facial suture divergent,
straight. Postocular facial suture divergent, sinuous, Surface
covered with medium~sized granules, Preglabellar field and frontzl
area of fixigenae also covered with faint caecae,

Discussion, ~-Pachyaspis eurylimbus is characterized by a fairly

prominent glabella with four pairs of weak glatellar furrouws, a well
developed anterior border which is tapered laterally, a distinct border
furrbw which becomes shallovier medially, and slightly divergent preccu-
lar facial sutures, It differs from P, itypicalils in having a wider
anterior border and more prominent glabellar furrows, The cranidium
of P, eurylinbus is less convex and has a more prominent granular
crnamentation, The anterior border area of P, eurylimbus most closely
resemvles that of P, gallagari Fritz but the convexity of the cranidia,
the depth of the glabellar furrows, and the course of the preoculax

facial sutures differ between the two species,
19 and 20.

PACHYASPIS TYPICALIS Resser

P1, 23, figs, 14-19

Pachyaspis typicalis RISSER, 1939b, p, 60-61; SHIKER and SHROCK, 1944,
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Diagnosis,--Cranidiun subguadratz; markedly convex, Clabella prou-
inent, tapers anteriorly rounded in front. Glabvzlia with four pairs
of indistinct glatellar furrows (muscle scars): S1 bifurcate,
oblique backwards; S2 straight;_oblique tackwards; 53 transverse; Sk
indistinct, Axial furrcw well developed, continues into deep pre-
glabellar furrow, Occipital furrow straight, deepens lateraily., Occi-
pital ring less than 0.25 length of glabella; smail occipital node
present, Frontal area moderately wide, slopes dcwn anteriorly to a
distinct but shallcw anterior border furrow; border thickened and hori-
zontal to slightly upturned; border less than 0,50 widih of pregla-
bellar frill, Fixigenae average mora than half the glabellsr wicth at
eye line, Fixigenae strongly convex; raipebral lobes small, about 0,20
glabellar length, DBEye ridges moderately develcopsd, approzch glavslils
midway bvetween S2 and anterior end of glabella, Ireocular rargin
slightly divergent, convex, Postocular margin divergent, straight,
I'rontal area covered by a fine caecas,

Number of thoracic segments unknown; one specimen retains eight
thoracic segrents, Axisl width slightly less than that of pleural
regions, Axial rings lack spines or nodes; lateral ends of thoracic
segnents extend into shoxrt, postsriorly directed spines.

Pygidium micropygous; much wider than long, Axis consits of
two rings anrd a terminal piece, Pleural reglions convex; two pleural
and one interpleural furrow visible; border smooth., Test covered
with fine granules that are more dense on elevsied portion,

Discussion,--This species is extremely abundant in the ter foot

of the Naomi Peak Tongue at Two Mile Canyon (UU-411), The vy

'

gidiunm,

=



wiich iIs also abundant in these veds, is descrived for the
Gecurrence , ~-Abundant in JU-411, Rare in collection UU

T "1
TR

Genus PALIERELLA n, geua,

Tyve species,--Palmerella exiguus n. &p,
Diagnosis,.~--Cranidium small, subquadratie,
slightly tapered, bluntly rounded anteriorly, rssches anter
Four prairs of glabellar furrows which vary froam faint to

well defined, 31 oblique backwards, bifurcate; 52 obli

et
ree

83 transv i S4 obligue forwards,

s

deepens laterally, Occipital ring slightly triasngular, abo

14

glabellar length, bears small median node, Axial furrow

preglabellar furrow merges with anterior border furrow,

thickened, horizcntal to siightly upturned, nszrrous

‘—|

furrow well defined, Fixigenae about 0,

line, moderately convex, downsloping, Palpebral lobes ;

N Es]
M .LJ

to 0,5C glabellar length, horizontal, situated opposite

glabelle, dye ridges faint, short, meet axial furrow cppes

L]
A

Posterior limbs about 0,60 glabellar w

n

c1l

dath at occ
lar facial suture parallel or slightly divergent, straight,

facial suture divergent, convex, Suriace coversd

£2
"=

granules and scattered larger granules,

is

Discussicn,-~This small ptychoparioid gen charact

large, prominent, truncated ox bluntly rounded tha

the anterior border., The anterior border is well

first A

-408,

Glavelle prominent,

.
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moderately
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distiney;

line of
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terized by

T reacnas

(sag.). The fixigenae are dowmsloping and narvow (tr.). At present
us inely slnerella exizuus fromn the High Creel ldimestone
this genus includes IPslrmerella exiguus the High Creeil Limestone
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and a second svecies described by Falmer (in press) and referred to as
Ptychoparisid undeternined 12 from USGS collection 7199-C0, Striped
Hills, ¥evada. This genus superficially resembles iiyella, but the
glabellar structure is markedly different. Falmerella further differs
from Nyells ir lacking a distinct preg laLﬂllar field, in having narrow-

er (tr.) fixigenae, and being much smaller,

PAIMZRELLA EXIGUUS n. gen. n. sp.
Pl. 23, figs, 20-25

Discussion,--The genaric diagnosis and discussion also suffice

termined 12 of Palmer (in press) in having less well JeV¢1UGCC giabellax

furrcws, a shallower axial furrow, and less convex fixigenue
Occurrence, -~Abundant in collections UU-452 and UU-LEY,  Comnon

in collections JU-450 and UU-451, Rare in collections UU-4L2, TU-4472,
UU-L47, UU-48, UU-L49, UU-L53, and UU-456,

Holotype.~~Cranidiun (1575) illustrated on plate 23, figures 20 to

Genus PRUHEDINIA Iermontova and Chernysheva, 1950
Prohedinia LEZR«CNTOVA and CHERNYSHXVA in Chernyshsva, 1950, p. 68;

RASETTY, 1951, p., 212; EGOROVA and others, 19535, p. 127; BALASHCOVA,

Type species,~-Frohedinia attenvata IFRMONTOVA and CHERNYSHEVA

in Chernysheva, 1950, p. 69, Pl, 1, figs., 9-12,

Discussion,--The diagnosis by Falmer (1963, p. 49) is adequate

and is followed here, CIrohedinia is similar te Chancia, however,
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typical Chancia have a trcad concave cranidlial border rather than a

narrcw convex border, Rasetti (19)L) included in Charncila species

(o8]
5

o
\C
e

having both concave and convex borders, but Palmer (196

placed the forms with convex borders in frohedinia,

PROHEDINIA MAIADENSIS (Resser)
P1, 24, figs, 17-19, 21, 22

Ehmaniella nmaladensis RESSER, 1939b, p, €0, Pi, 12, figs, 17-23.

Chancia? maladensis (Ressexr) FAIMER (in press),

Diagnosis,~=Cranidium subirapezoidal, moderately convex, Glabella
fairly prominent, tapers, rcunded anrteriorly, Three or four pairs of
faint glabellar furrows visivle: S1 bifurcate; 32 oblique btackwards;
S3 transverse; S4 faint or absent; when present, cblique forwarde,
Glabella may have a keel, Axial and preglabellar furrows moderately

shallow, Occipital furrow shaliow, deepens laterally, Occipital

0:{

about 0,20 length {(sag,) of glabella: bears a median node, TFrontal
area downsloping, Preglabellar field slightly wider than bhorder.
Border furrow rather wide, shallow, Border narross laterally, Pixi-
genae about same width as glabella at eye line; slightly convex, down-
sloping, Palpebral lobes small, slightly greater than 0,25 glabellar
length, Eye ridges prominent, siightly arcuate, some individuals show
double eye ridges, Posterior area of fixigenae distinctly wider (tr.)
than glabella at occipital furrow, Preocular facial suture convergent,
nearly straight. Postocular facilal sutuvre divergent, straight.
Cranidium covered with fine granules that zre most pronounced on
glabella and occipital ring, Anterior area of fixigenae and frontal

+

area covered with prominent caecae, Entire fixigenze of some individu-

als 1s covered with caccae, Exfoliated specimens also show faint caecae,



Discussion.--Lechman (1952, p, 76) pointed out that Resser, who
named many of thes species of Ehmaniella, did not understand the gzreric
concept very well, She concluded that most of the species that hesser

referred to Parghmania, Zhmania, Elrathina, Klrathiella, and Znmanliella

need revision, Falmer (in press) questionably referred this spscies to

Chancia, but I believe the frontal area is more characteristic of Frohe-

dinia than Chancia as restricted by Palmer (1968, p. 69).

Occurrence,--Fairly common in collecticn UU-411,

PROHEDINIA? STENCEI n, sp.
Pl, 24, figs, 7-9, 12, 13
Diagnosis,-~Cranidium subtrapezoidal, Glabella lcw, falirly promi-
nent, tapered, rounded anteriorly, Three pairs of glzbellar furrcws

visible: S1 bifurcate, obligus backwards; S2 straight, oblique back-

ds; 33 transverse, Axial furrow deep; preglabeller furrow distinct.

x
o3}
]

Occipital ring about 0.25 glabeliar length; bears a small median node,
Frontal area downsloping., Preglabellar field distinclly wider than
border, BEorder distinct, flat, narrows laterally, Border furrov shal-
low, becomes less distinct medially, Fixigenae narrower than glatella
at eye line, moderately convex, downsloping, PFPalpebral lobes prominent,

1lightiy behind midline of glabella, Hye ridges faint, slightliy arcuate,
touch axial furrow in front of S3, Posterior area of fixigenae abcut
same width 23 glabella at ceccipital furrow. Preocular facial suture

convergent, straight. Ulostocular facial suture divergent, straisght

]

Thorax has 1L segments, Axis slightly tapered, distinctly narrower

U

than pleural regions, PFleurae almost straight, deeply furrowed,

terminate in short spiues,
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Pygidium smalli, over twice as wide as long, Axis consists of one
or twe faint rings and a terminal piece that reaches posterior berder,
Pleursl fields creossed by two pleural and one interpleural furrow,
Border absent,

Surface covered with small granules and large scatterad granules.
In addition small punctae are present, Punctae are most prominent in
larger cranidia and are well developed on the frontal area, fixigenae,
and glabellar furrows, The frontal area is also covered with faint
caecae,

Discussicn,-~This species appears to agree in all essential generic

features with Prohadinia, P? spencei differs from P, maladensis by

2

(=3
=
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having a troadly rounded anterior.cranidial margin, narroker librigenae,
and in having punctae in addition to granules,
Occurrense,-~Common in collections UU-427 and UU-428,
Holotype.--Incorplete individual (1584) illustrated on plate 24,

figure 13,

Genus PSEUDOMEXICELIA n, gen,

Type species,--Pseudomexicella granulosa n., sp,

Diagnosis,--Cranidium slightly convex, broadly rounded anteriloriy,
Glarella moderately convex, short, tapered, bluntly rounded anteriorly,
Glabellar furrows indistinct, some individuals show up to three faint
pairs: S1 bifurcate, oblique backwards; S2 convex, oblique backwards;
33 transverse, Axial and preglabtellar furrows well develoved, Occipi~

tal ring about C,20 glabellar length, triangular, slopes upward poste~

A

riorly, bears a small median node, Frontal area slightly shorter (sag,)

than glatells with iow median bulge, FPreglabellar field nearly hori-

zontal, distinctly narrower than border, Border thickened, upturned,
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anterior margin rounded, narrows labterally, Border furrow well defined
iaterally, becones indistinct medially because cf median hulge, FPFixi-
genae narrower than glabella at eye line, slightly convex, hcrizontal
or slightly downsloping, Palpebral lobes about 0,35 (exsag,) glabellar
length, slightly upturned, situated in front of mnidline of glabella,
Eye ridges prominent, slightly arcuate., Posterior area of fixigenae
narrower (ir,) than glabella at occitital furrow, Preocular facial
suture divergent, convex. Postocular facial suture divergent, convex.

Frontal axea and glabella smcoth or finely punctate; remainder
of cranidium densely covered with mediuwm-sized granules; In addition,
frontal area has faint cascae, Exfoliated specimens are punctate,
Discussion,~~As the generic name implies, this genus elosely
resembles Mexicella with which it occurs, The most distinctive difer-
ence between the two genera is in the construction of the frontal area
and border, Mexicella has a border thnat is bearely distinguishable

from the rest of the frontal area, whereas Psecudonexicella has &

much more distinct border and borxrder furrow,

PFSEUDOMEXICELLA GRANULCSA n, sp,
P1, 24, figs., 20, 23-26
Discussion,--Because this is the only known species of Fseudomexi-
cella, the generic diagnosis and discussion also suffice for the species.
Occurrence,-~Abundant in collection UU-402, Common in ccllections
UU-401 and CU-%417, Rare in collections UU-403 and UU-404,
Holotype,~-Cranidium (1592) illustrated on plate 24, figures 20,

24, and 26,



Genus SPENCIA Resser, 1939
Spencia RESSER, 193%a, p. 23; RASETTI, 1951, p, 240; 1963, p. 591,

Staurcholcus RESSER, 193%9a, p. 23.

Type species,--3pencia typicalis RESSER, 1929a, p. 23, Pl, b, figs.
22"'25 v

Diagnosis,--The diagnosis of Resser (1939a, p. 23) and the dlagno-

sis of the type species Spencia typicalis which follows adequately
descrihe this zenus,
Discussion,--Rasetti (1951, p., 240) has studied the genus Sgencia

and concluded that Stauroholcus Resser (1939a, p., 23) is a junior

synonym of Spencia, the only differential character being the presence

of an occipital spine in Stauroholcus, Spencisa is characterized by a

rather large, slightly tapered glabella and a depression in front of
the glabella caused by absence of a preglabellar field and coalescence
of the border furrow and preglabellzr furrow, Spencis most closely
resembles Spencella and the differences have been discussed by Reseiti

(1963, p. 591).

SPENCTA TYPICALIS Resser

Pl, 25, figs. 1, 2, 4,5

n

C

Spencia typicalis RESSER, 1939a, p. 23, Pl, 6, figs. 22-25; RA

1963, p. 591.

TynrnTy”
BITL,

Spencia plena RESSER, 1939a, p. 23, Pl, 6, figs, 19-21,

- Diagnosis,~~Cranidium subtrapezoidal, moderately convex, Glabellé
prominent, highly convex, slightly tapered, bluntly rounded antericrliy.
Glabellar furrows weak or indistinct, up to four pairs visible on some

specimens: S1 obligue backwards, bifurcate; 32 otlique backwards; 33



+Tansverse; 84 shonort, obligue forwards, Axial furrow strongly
impressed, preglababellar furrow well developed, Occipital furrow deep,
composite, Occipitital ring atout 0.25 glabellar length, bears strong
median node. Fronbntal area about 0,40 glabellar length. Eorder thick-
ened, wider than moDreglabeilar field medially, narrows laterally. Bordex
furrow well develoloped, meets preglabellar furrow medially causing a
depression in frombnt of the glabella, Fixigenae 0.50 to 0.60 glabellar
width at eye line, :, noderately convex, downsloping, Palpehral lobes
small, situated opppposite middle third of glasbella, ye ridges faiant,
meet axial furrow ¢ cpposite S4., Posterior area of fixigenae about saue
width as glabella a at occipital furrow, Preocular facial sutuxre conver=~
gent, convex, Posbstocular facial suture divergent, sinuous,

Thorax of hololotype consists of 16 segments,

Pygidium smallll, more than twice as wide as long, Axis prominent,
nearly reaches poststericr margin, Pleural field crossed by one cor two
pairs of weak furrcrovws,

Surfacé of craranidium covered with scattered large and small gran-
ules,

Discussion,--r-Rasetti (1963, p. 591) placed Spencia plena into

synonomy.with S. tytyricalis, I examined the type collections of both
Species and found r. no significant differences, Therefore, I agree with
Rasetti, Rasetti ( (1963, p. 591) has adequately discussed the relatioﬁw
ships between Spencncia and Spenciella,

Occurrence,--F~Resser's type collections from locality 55c.

Genus UTIA ¥Walcott, 1924
Utia WAICOTT, 1924,4, p, 60; WALCOTT, 1925, p., 118; HOWSLL, 1959, p. 2L7;

SUGOROVA, 196060, p, 86,
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Type species,--Utia curio WALCOTT, 1924, », 60, P1l, 13, fig. 3,

Discussion,=-~This distinctive genus was adequately described and
diagnosed by Walcott (1925)., It may be easily identified by the
sutgquadrate glabella with very strong axial furrow, and the border
shape and attitude, which is best described by Walcott: "The frontal
border is guite distinct, It is wide in rezlity but appears narrower
than it is, due to the fact that it first rises sharply from the frontal
portion of the dorsal furrow intco a ridge, then drops off very steeply.
Viewed. from the front there is only a wvertical band.” Utla is monotypic;

the type species Utia curioc is small, and has nine thoracic segments.

UTTA CURIC Yalcott
Pl, 25, figs, 3, 6, 9, 12
Utia curio WALCOTT, 1924; p. 60; WALCOTY, 1925, p. 119~121; RESSER
(part), 1938a, p. 9; RESSER, 1939%a, p. 21.
Diagnosis,~-The species description glven by Walcoit {1925, p.
119-121) is generally adequate, It need Le modified only to include

specimens with granules on the test,

Discussion,--Small, well-preserved specimens of Utia curio arce
covered with small granules that are most dense on the lateral aress
of the fixigenae, occipital ring, and fronial area., Jarger specimens
have scattered granules, and the 1argést specimen in my collectilons
has distinct granules on the occipital ring only,

Occurrence.~-Rare in collections UU-434 and UU-L42,

Genus VOLOCEFHALINA Palmer, in press

‘Type species.--Volocephalina connexa PALER, in press,

The description and discussion by Palmer {(in mress) are adequate
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and are repeated here:

Decctwptloh.—wSmall ptychoparioid trilobites, largest
cranidia about 4 mm in sagittal length, Cranidium subirape-
zoidal in ocutline, gently to moderately convex transversely
and longitudinally, all parts well defined, antexrior margin
nearly straignt, Glabella vrominent, well defined at sides
by troad axial furrows; defined at front by abrupt change
in slope O exoskeleton; tapered sligntly forward, btluntly
rounded anteriorly, Three or four moderately deep glabellar
furrows present; anterior pair or pairs short, not con-~
nected to axial furrows, Occipital furrow very shallow
across axis, deep distally, Occipital ring moderately
broad, btears prominent median node, Frontal area sub~
equally divided into depressed, concave btrim and strongly
upturned, convex border; sagittal length between one=
third and two-thirds sagittal length of glabella exclusive
of occipital ring, Fixed cheeks road, flat, slightly to
moderately upsloping; width, including pelpebral lobes,
between two-thirds and equal to hasal glatsllar width,
Palpetral lobes small, upsloping from surface of cheek,
situated opposite anterior third of glabella, ceonnected to
glabellz by moderately to strongly developed anteriorly
curved ocular ridge, Exoskeleton in front of oculax
ridge sharply depressed, FPosterior limb large, broad;
transverse length equal to or greater than basal glabellar
width, Posterlor border furrow deep, well defined,

Course of anterior secticn of facial suture slightly
convergent forward from palpebral lobes and then curved
inward more sharply at cranidial corners to intersect
cephalic margin about midway to axial line, DPosterior
section convex,

Free cheek, elongate, subtriangular, with pooriy
defined border and short, flat, brcad-based genal spins,

Hypostome, rostral plate and pygidium unknown,
External surface of cranidium bears scattered cocarse
tubercules,

Discussion,~--This distinctive small genus is unlike
any other described early Middle Cambrian genus, It is
most similar to the Lower Cambrian genus Periommella
from which it is nost easily distinguished by having
large, broad posterior limbs and small, upsloping
palpebral lobes., Volocephalina may represent an
early form in the lineage of small ptychoparioids lsading
to Bolaspldella and the Menomoniidae in the late Middle
and early Upper Cambrian,

VOLOCEPHALINA STOKESI n, sp.
rl, 25, figs, 13, 14, 16, i7, 21

Diagnosis.--Cranidium small, subtrapezoidal in outline, gently to
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noderately convex hoxizontally and transversely, anterior marzin
slightly rounded, glabélla prominent, well defined at sides by axial
furrow; defined in front by atrupt change in slope of exoskeleton,
Glabella tapered, truncated anteriorly, Three or four pairs of
glabellar furrows visible: S1 bifurcate, oblique backwards; S2 obligue
backwaxds; S3 transverse; SU oblique forwards, Occipital furrow com-—
posite, naxrow, deepens laterally, Occipital ring about 0,40 glabellar
length, triangular, upsloping, bears a distinct median node, Frontal
area subegually divided intc a depressed, concave preglabellar field
and strongly upturned convex border, Sagittal length of frontal area
about 0,50 glabellar length, Fixigenae about 0.60 basal glabsllaxr
width, nearly flat, slightly upsloping. DPalpebral lobes small,
upturned about 0,30 glabellar length, situated in front of glabvellaxr
midpcint, connected to glabella by relatively strong anterior curved
eye ridges, Posterior area of fixigenae about same width as glabella
at occipital furrow, Preocular facial suture convergent, straight.
Postocular faclal suture divergent, coavex, Surface densely coveréd
with large and small granules,

Discussion,~--This species is represented by many cranidia, but
nearly all are exfoliated or replaced by limonite making specific
identification difficult, .A few individuals are fairly well preserved,
however, and do show surface ornamentation, V, stokesi resembles V.
connexa Palmer in most rwespects but differs distinctly in surface
ornamentation, The exoskeleton of ¥V, connexa has scattered tubercles
and fine granules, V. stokesi is densely covered with large and small

granules,
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Occurrence, ~~Common in collections UU-402, UU-LC3, UU-L04, UU-UCS,
and UU-417. FRare in collection UU-401 and SU-407,

Holotype, ~~Cranidivm (1600) illustrated on plate 25, figures 13 and

- em———. -

17.

Unassigned Ptychoparioids
Genus and species undetermined 3
PL, 26, figs. 9-i2
Diagnosis,-~Cranidiun subquadraté, moderztely convex; glabell
rather strongly tapsred, bluntly rounded in fronl, Axiel furrow well
developad, preglabellar furrow faint., Four pairs of glatellar furrows:
_Sl bifurcate; S2 oblique bLackwards; 53 pithole; S4 faint, obiique for-
wards, Ccecipital furrow rather fainl, deepest at sidesy occipital ring
triangular, extended into streng posteriorly dilcescted spine. Frontal
area broad, slightly concave, 3Beorder upturned, ncderately wide, expands
medially, defined by faint border furrow, Sagitial length of pregla-
bellar field less than 0,50 glabzllar length., Fixigenae narrow; up-
turned, less than 0,50 width of glabella at eye line, Faliyetral lobes
well developed, upturned, slightly longer than 0,5C glabellar length,
nearly opposite midline of glabella, Eye ridges noderately weak, reach
glabella Just in front of 54 glabellar Tuxrow, Anterior facial suture
strongly divergent, rounded, Posterlor faclal suture divergent,
sinuous, Posterior limbs narrow, Suvrface of glabella and fixigenae
covered with fine granulies, frontsl area covered with fine punctae,
Discussior,~-This species 1is rerpresented by cne well preserved
cranidium, It is characterized by narvow {(ir.) upslcping fixizence,
a broad frontal ares, larsze palrpebral lobes, strongly divergent preoccu-~

lar faclal sutures and a roderately strong occipital spine, This
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distinctive ptychorarioid is unlike any described form known te me,
More material is needed for study before this species is named.

Occurrence, ~-One cranidium in collection UU~+65,

Genus and species undetermined 4
Pl, 26, figs. 5-7

Diagnosis,~-Cranidium relatively small, slightly convex, subqua-
drate. Glabella conical, nearly straight front; greatest convexity
posteriorly, Three pairs of faint glabellar furrows visible: 51
oblique backwards; S2 oblique backwards; S3 transverse, Axial furrow
moderately deep; shallow fossulae present, Preglabellar furrow shallow,
Ceceipital furrow shallow composite, OCccipital ring slightly greater
than 0,30 glabsllzr lengtn, triangulazr, bears a small median node,
Frontal area nearly flat; preglabellar field narrcwer than hoxder,
Border furrow deep, Border thickened, expanding slightly on nidline
causing.a rnedian inbend of border furrow, Border narrcws lalerally,
Fixigenae slightly narxrowexr than glabella at eye line; slightly convex,
nearly flat, Falpetwral lobes small, slightly upturned; azbout less +than
0.35 glabvellar length. Palpebral lobes situated in front of midline
of glabella, Eye ridges visible but faint, Preocular facial suture
slightly divexgent, straight, Postocular facial suturc probably
divergent, convex,

Discussion, --The combination of characters shown by this species
(three faint glabellar furrows, divergent preocular facial sutures,
palpebral lobes situated enterior to midline of glabelia, aﬁd a border
with slight median inbend) do nct seem to be characteristic of an
cstablished genus, None of the three poorly preserved individuals

in my collections are judged to bve adequate to serve as the holotype
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for a tyvrpe specizs of a new genus, These individuals most closely

resenble represantatives of Syspacephalus, but differ by having

slightly divergent rather than convergent preocular facial sutures,

Cccurrence,~~Rare in collection UU-403,

Genus and species undetermined 5
Pl, 26, figs, 1, 2

Diagnosis.--Cranidium subguadrate; glabella prominent, siightly
Itapered, bluntly rounded anteriorly, Axial furrow moderately well
developed, Ireglabeliar furrow well developed, Four pairs of weak
glabellar furrows evident on larger specimens: S1 oblique btackwards;
82 oblique tackwards; S3 transverse; S pithole, Océipital furrow
moderately well developed, deepens laterally, OQOccipital ring narxrow
(sag. ), bears a small median node, Frontal area downsloping; pregla-
beliar area slightly convex, almost twice as wide as bvorder. Boxder
distinect, slightiy tapered distally., Border furrow well dzvelored,
Fixigenae slightly narrower than glatella at eye linej; slightly convex,
Palpebral lecbes prominent, about 0,50 length of glabellas; positlonsd
slightly in front of glabellar midpoint, Eye ridges well developed,
slightly curved, meet glabella opposite Sh, Posterior area of fixigenae
slightly wider than glabella at occipital ring, Preocular facial suture
slightly convergent, convex, Postocular facial suture divergent, sinu-
ous, Surface covered with fine granules,

Discussion,~--This taxon is represented by several assoclated
cranidia, They are characterized by a prominent, slightly tapered,
truncated glabella, a distinct, slightly curved anterior border and
convergent rreocular faclal sutures, It is a variation on the generali~

ized ptychopariocid theme thet does not seem to represent any descirbed



genus,

Occurrence, ~-Commen in collection UU-459,

Genus and species undetermined

O~

P1, 26, figs. 3, 4, 8
Diagnosis.~-Cranidium broadly rounded anteriorly, moderately.
convex, Glabella short, highly cenvex, prominent, strongly tapered,
becomes lower anteriorly. Three pairs of glabellar furrows visible:

S1 oblique backwards; S2 transverse; S3 obligue forwards, Occipital

about 0,50 glabellar length, bears small posteriorly situated node,
Axial furrow wide, shallow; preglabellar furrow less distinct. iIrontal
area slightly downsloping. FPreglabellar axea atout same widlh as
border, Border thickened, nearly flat, becomes narrower laterally,
Border furrow shallow, less distinct medially., Fixigenae narrower than
giabella at eye line, slightly convex, nearly flat., Falpebral lcbtes
small, situated in front of glabellar midline., Eye ridges prominent,
slightly arcuate, approach glabella at nearly xright angles, Preocular
facial suture convergent, convex,

Surface ornamentation unknown,

Discussion,--This species s represented by two poorly vrescrved,
exfoliated cranidia, They cannot be assigned to a known genus with
certainty and are not adequate to serve as a holctype for a type
species for a new genus, The most distinctive characteristic of these
cranidia 1s the large occipital ring and s short, strongly tapered
glabella,

Occurrence,--Two cranidia in collection UU-400,
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Diagnosis, -=Cranidium subquadrate; slightly convex, Glabella

prominent, slizhtly tapered, rounded anteriorly, TFour pairs of faint

Is] ,\

glavellar furrows visible: S1 obligque backwerds; S2 transverse; S3

obligue forwards; S4 indistinct, oblique forwards, Axial and preg
bellar furrcws prominent, Occipital furrow narrow fsaz,) deapens
slightly laterally, Cecipital ring 0,25 glabellar lengih, bezrs a
faint median node, TFrontal area downsioping; preglsbellar field
steeply downsloping narrower than bhorder, Iorder narrows siightly

laterally, border furrow distinct, Fixigenae less than 0.50 width of
glabellzs at eye line, convex, downsloping, PFalpelral

slightly less than 0,50 glabsllar length, REye vidages

limbs rarrower (tr,) than glabella at occipital ring,
suture divergent, straight., PFostocular facial suture diverzenti, convex,

Cranidiun covered with granules and punctae hoth of which are
more pronounced on higher parts.

Discussion,--I have been unable to fird any descrited
Cambrian ptychoparioid that closely resembles
systematic placement and naming of this species pust awali more materi-~
al,

Occurrsnce,~-Rare in collection UU-4€0,

Phylum Unknown
Fecal Balls
Pl, 2, Tig, &
Several conpacted circulsy "balls" about 25-35 mm in diamncter

~ . B

have teen found at Cataract and Antimony Canyens in the dellsville
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Mountains, They ave £illed with irilobite exoskeletal fragments and
disarticulated Gogla thecal plates, and may rerresent fecal or regur-
gitated matexrial, perhaps from some large wormlike animal, arthropod
or chordate? that fed on trilobites and echincderms., These "balls®
also have been reported by Sprinkle (1973, p. 100) from Mount Kitchner,

Alberta, Canada, and from near Calls Fort in the Wellsville Mountains,
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EXPLANATION OF PLATH 1

Gogia Litchnerensis Sprinkle, Latex cast of slab with 13 individuals

X1.5, Roblison collection, same locality and horizon as collection

Uu-445,







EXPLANATION OF FLATE 2

All specimens are latex casts except Figs, 4 and 8, All axre from
Spence Shale Tongue on west side of Wellsville Mountains, Utah,

Fiegs, 1-3,--Cogia granulosa Robison, 1, pleisctypes ¥1.2, UU-1C1i0p,

2, holotype X2.5, UU-1001, 3, close-up »f holotyve showing plate
ornamentation X8,
Fig, 4.,--Fecal vall X1.5, Robison collection, UU-101,

Figs. 5, 6, 9.~-Ctenocystis utzhensis Robison aand Sprinkle, 5, superiow

surface of holotlype X6, USEM 163252, 6, superior surface of para-
type X6, USNH 163254, 9, inferior surface of constricted paratype
X6, USNM 163255,

Fig, 7.--Cogia pguntheri Spriunkle. Holotype X1,3, Robison collection,

UU~1010a,

Fig, 8.~-Undescribed stylophoran 5.3, Robison collectlon, unnumbered,
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Figs.,

Figs,

Figs,

Figs,

Figs,

Figs,

EXPLANATION OF PLATHE 3

1-5,~-Peronopsic bennerensis (Resser), 1, 5, top and side views

of cranidium X6, 1325, UU-428, 2, pygidium X6, 1326, UU-427, 3,
side view of pygidium X6, 1327, UU-411, &4, pygidium X6, 1328, UU-
411,

6, 7, 13, 14,--Peronopsis brighamensis (Resser). 6, complete,

flattened individual X6, 1329, float. 7, pygidium X6, 1330, UU-
Lb27. 13, side view of pygidium X6, 1331, UU-428. 14, pygidium X6,
1332, UU-427.

8, 9.~-Pagetia clytia Walcott, 8, 9, top and side visws of

pygidium X10, 1333, UU-415,

10-12, 15,--Pagetia maladensis Resser., 10, cranidium XiC, 1334,

UU-41i, 11, cranidium X10, 1335, UU-411, 12, 15, side and top

views of pygidium X10, 1336, UU-411.

16, 19, 20,--Yagetia lira n, sp, 16, 19, oblique and top views of

holotype X10, 1337, UU-429, 20, nearly complete individual XI1GC,
1338, UU-429,

17, 18, 21, 22,--FPagetia resseri Kobayashi, 17, cranidium X10,

1339, UU-408,.- 18, pygildium X10, 1340, UU-408, 21, pygidium X10,
1341, UU-L0S, 22, side view of pygidium X10, 1342, UU-408.

23, 24, 30, 31.,~-Pagetia rugosa Rasetti, 23, 24, obligue and top

views of cranidium X10, 1335, UU-411, 30, 31, side and top views

of pygidium XiO, 1335’ LU-11,
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Figs, 25-29,~-Fagetis of, P. fosszula Resser, 25, 28, top and oblique
views of cranidium X1G, 1243, UU-428, 26, 27, top and side views
t

of pygidivm X10, 1344, 1344, UU-428, 29 pygidium X10, 1345, UU-

428,



PLATE 3




Figs.

220

EXPLANATION OF PLATE 4

1-4, 6-8,--Athataskia bithus (Walcott). 1, specimen lacking only

librigenae X1, 1346, UU-432, 2, 3, top and obligue views of
pygidium X2, 1347, UU-462, L, hypostome X3, 1348, UL-k53, 6,
litrigenae X3, 1349, UU-439, 7, lectotype pygidium X1, USHN.

62635, 8, pygidiuvm X2, 1350, UU-L65,

Fig, 5.~--Athabtaskia sp. undet. 1, ILatex cast of cephalon, thorax, and

Figs.

Figs,

Figs.

part of pygidivm Xi.5, 1351, UU-L60,
9, 10,-~Athabaskia sp. urdet., 2, 9, 10, top and oblique views of

pygidium X5, 1352, UU-408, Latex cast.

11-15, ~-Bathvuriscus brighanensis Resser., 11, 12, 13, top, side,

and front views of cranidium X3, 1353, UU-427, 14, pygidium X,
1354, UU-427, 15, holotype X1.,5, USHM 96524,

16, 17,--Athabaskia wasatchensis (Resser), 16, complete specimen

X1.,5, Gunther collections, same locality as UU-445, 17, top view
of complete individual Xi,5, Gunther collections, same lccaliby

as UU-445,



—

o

PLATE 4

I _4~_.




222

EXPLANATION OF PLATE 5

Figs, 1, 2, 5, 6, 9.--Bathyuriscus wasatchensis (Resser)., 1, complete

flattened holotype X1.5, USNM 98500, 2, latex cast of thorax and
pygidium X1,5, 1355, UU-425, 5, complete individual X1,5, 1356,
Uu-425, 6, nearly complete individual X1,5, 1357, UU-425, 9, pygi-
dium X2, 1358, UU-W11,

Figs, 3, ,--Glossopleura bion (Walcott), 3, cranidium X7, 1359, UU~

465, L, flattened pygidium X1, 1360, UU-437,

Figs. 7, 8, 10, 11,--Glossopleura prona Resser, 7, 8, obligue and top

views of cranidium X1,5, USNM 98524-396F, 10, 11, side and top
views of holotype pygidium X1.5, USNM 98524-396G,

Figs, 12, 13,~~Glossopleura arrecta Resser, 12, 13, top and side vieus

of holotype pygidium X1,5, USNM 98525-396D,

Figs, 14, 15,--Glossopleura prona? 14, pygidium X3, 1361, UU-43C, 15,
cranidiun X1.5, 1362, UU-430.

Figs, 16-18,--Glossopleura gigantea? 16, complete individual X1, 17,

conplete individual X1, 18, complete individual X1, All fron

Gunther collection, same locality as collection UULH5,
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EXPLANATION CF PLATE 6

Figs, 1-6,~~Glossopleura granosa n, sp, 1, 2, 6, top, side, and oblique

views of cranidium X5, 1363, UU-465, 3, pyzidium X6, 1364, UU-
465, 4, 5, side and top views of holotype pygidium X4, 1365, UU=-
165, |

Figs, 7, 8.--Glossopleura sp. undet, 1, 7, 8, obligue and top views of
pygidium X3, 1366, UU-434,

Fig. 9.~-Glossopleura similaris Resser, Holotype pygidium X1.5, USNN

96525~372a.,

Figs, 10~12,-~Glossopleura gizantea Resser, 10, cranidium X1, 1367,
U432, 11, pyzidium X1, 1368, UU~437, 12, latex cast of individ-

val lacking only libtrigenae X1, Gunther collection, horizon unkncwn,






EXPLANATION OF PLATE 7

Figs, 1-6,~--Glossopleura punctatum n, sp. 1, 6, top and obligue views

Fig

Fig

Fig

S

S,

S,

of cranidium X3.5, 1370, UU-465. 2, pygidium X2, 1371, UU-433,
3, 4, top and side views of pygidium X2, 1372, UU-441, 5, holo-
type pygidium X2, 1373, UU-440,

7, 8, 12,--Glossopleura sp, undet, 2, 7, small pygidium X7, 1374,

UU-451, 8, small cranidium X7, 1375, UU-447, 12, fragmentary

large pyegidium X1,5, 1376, UU-L54,

9-11, 13-17,~~Poliella germana (Resser). 9, cranidium X1, 1377,
UU~408, 10, holotype X1.5, USKM 983521, .11, pygidivm X2,5, 1378,
UU-408, 13, pyzidium X2, 1379, UU~40C8, 14, 15, side and top views
of cranidium X1,5, 1380, UU-408, 16, side view of pygidium X2,
1379, UU-408, 17, oblique view of cranidium Xi, 1377, UU-40S,

18-21, 23-25.--Poliella milleri n. sp, 18, 21, side and top vieuws

of pygidiwn X5, 1381, uvU-423, 19, hypostome X7, 1382, UU-L22,
20, 23, 24, side, top, and obligue views of holotype cranidium X6,
1383, Uu-423. 25, pygidium X7, 1384, UU-422,

22, 26,--Peliella? sp, 22, 26, side and top views of pygidium

X7, 1385, UU-439,
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EXPLANATICN OF PIATE 8

Fig. 1.--Polypleuraspis sp, undet, Pygidium ¥2,5, 1386, float,

Figs, 2-9, 13,~-Ptarmigania exigua Resser, 2, 7, top and side views of

cranidium X4, 1387, UU-408, 3, 6, front and top views of crani-
dium X4, 1388, U408, &4, 13, top and side views of pygidium X4,
1389, UU-408, 5, cranidium X3.5, 1390, UU-408, 8, pygidium X3.5,
1391, UU-408, 9, librigense X2.5, 1392, UU-420,

Figs. 10-1z, 14, 16, 17, 19, 20.--Ptarmiganocides propincua (Resser),

10, side view of cranidiun X2, 1393, UU403, 11, 14, top and
oblique views of pygidium X2.5, 1394, UU-408, 12, lihrigenas X2,
1395, UU-08, 16, cranidium %2, 1396, UU-408, 17, 19, obliqus
and top views of two cranidia X2, 1397, UU-408, 20, pyzidium %X2.5,
1398, UU-408,

Figs. 15, 12, 21,--Kootenia brevispina Resser., 15, 18, side and top

views of pvgidium X3, 1399, UU-403, 21, pygidium X3, 1400, Ul-

L.08,
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EXPLANATION OF PLATE 9

Figs, 1-8,~-Piarniganoides stokesi n, sp, 1, cranidium X1.5, 1401, UU-

L20, 2, 3, 4, oblique, top, and side views of cranidium X2, 1402,
UU-420, 5, partial pygidium X1,5, 1403, UU-420, 6, 7, side and
top views of pygidium X2, 1404, UU-420, 8, holotype pygidium and
articulated thoracic segments X1,5, 1405, UU420,

Figs, 9, 10, 12, 13,--Dorypyge wellsvillensis n. sp., 9, pygidium X3,
1406, UU-465, 10, 13, top and oblique views of holotype pygidiunm
X3, 1407, UU-465, 12, cranidium, thoracic segments and part of
pygidium X2, 1408, UU435,

Figs, 11, 1419, -~fectenia zrcuy

)
o

tg m. sp. 11

4

16, side and top view of
cranidium X2, 1409, UU-42C, 14, 17, front and top views of cranidi-
um X2, 1410, UU420, 15, 18, top and side views of holotype

pygidium X1,5, 1b11, UU-408, 19, pyeidium X2, 1412, UU-420,
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EXPTANATION OF PLATE 10

Figs, 1-3, 5, 6, 9, 10,--Kootenia convoluia Resser, 1, 2, 5, top,

composite side, and front views of cranidium and one librigenae
X5, 1413, UU-408, 3, 10, side and top views of pygidium X2, 1414,
VU408, 6, cranidium X5, 1415, UU-408, 9, pygidium X5, 1416, Ui-
L10,

Figs., &4, 7, 8, i1,--Kootenia germana Resser, 4, 7, top and side views

of cranidium X4, 1417, UU462, 8, pysgidium X4, 1416, uU-441, i1,
side view of pygidium X4, 1418, uvu-41ii,

Figs, 12~i4, 17, 21, 24, ~--Kootenia wellsviliensis n, sp. 12, 21, side

and top views of holotype pygidiwm X5, 1419, UU-451, 13, 14, 17,
front, side, and top views of cranidium X5, 1420, UU-453, 24,
pygidium X5, 1421, UU-453,

Figs, 15, 16,--Kootenias melindensis n. sp. 15, 16, oblique and top

views of holotype pygidium X1,5, 1422, UU-465,

Figs, 18-20, 22, 23,~-Kootenia mendosa Resser, 18, cranidium X3, 1423,

UU-459, 19, 20, top and side views of pygidium X3.5, 1424,
UU-460, 22, pygidium X2,5, 1425, UU-459, 23, cranidium X2.5,

1426, UU-459,
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EXPLANATION OF PIATE 11

Figs, 1-6,--Kootenia spencei Resser. 1, individual lacking only

librigenae X1,5, 1&27, UU-432, 2, cephalon and part of thorax
Xi, 1428, UU-435, 3, ventral view of cephalon shewing hypostome
X1, 1428, VU435, 4, 6, top and side views of cranidium X3,
1429, VU439, 5, pygidium X3.5, 1430, UU-465,

Figs. 7, 8.--Kootenia sp. undet, 7, 8, top and side views of partial
pygidium X2, 1431, UU-410,

Figs, 9-14, 17, 18,--0gyzopsis typicalis (Resser). 9, 14, side and top

views of cranidium X4, 1432, UU411, 10, 13, top and side vieus
of pygidium X1.5, 1433, UU-41f, 11, close~up of large pygidium
showing surface ornamentation X4, 1434, UU-Li1, 12, librigenae
X1.5, 1435, UU-411, 17, cranidium and thoracic segments X2, 1436,
UU~411, 18, fletten=zd nearly complete individual ¥1.5, 1437,
uu-425,

Figs, 15, 16, 19,--0Qlenoides evansi Resser, 15, latex cast of paratype

pysidium X3, 1438, USNM 96514, 16, paratype pygidium X2, USNH
96514, 19, paratype pygidium X2, U3SHHM 96514, All specimens from

locality 55¢.
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EXPLANATTION CF FPLATE 12

Figs, 1-6, 8.~-0lenoides maladensis Resser, 1, 6, 8, top, side, and

oblique views of cranidium which Hesser incorrectly assligned to

Taxjoura magna X1, USNM 98566, 2, librigense which Resser

incorrectly assigned to T. magna X2, USNM 98566-365w, 3, L4, 5,
side, oblique and top views of pygidium X6, 1439, UU-408,

Figs, 7, 10, 11,--0lenoides sp, undet, 7, fragmentary pygidium X6,
1440, UU-465, 10, 11, top and obligue views of latex cast of
pygidium in Fig. 7 X6, 1440, UU-L6S,

Figs, 9, 12,--0lenocides spencei n, s», 9, fragnentary pygidium X1,

441, Uu-425, 12, holotype pygidium X1.5, il42, UU-425,

Figs. 13, 15, 16, 20,--Oryctocevhzlites typicalis Resser, 13, cranidium

X6, 1443, UU-463. 15, obligue view of iwo cranidia X5, 1444, UU-
420, 16, cranidium X6, 1445, UU-463. 20, pygidium X6, 1446, UU-
Le3,

Figs, 14, 17, 21,--Cryctocephalites maladensis ‘Resser, 14, cranidiun

X5, 1847, UU-408, 17, 21, obligue and top views of cranidium X5,
1448, UU-408,

Figs, 18, 19,--0ryctocara geikel Walcott, 18, individual lacking only

litrigense X6, 1449, UU-415, 19, small individuval lacking only

litrigenae X7, 1450, UU-415,
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EXPLANATION OF PLATE 13

Figs, 1, 2, &, 6,~~Oryctocevhalites walcotti Resser, 1, cephalon X4,

1451, UU~415, 2, pygidium X3, 1452, UU-415, L, cranidium X2,
1453, UU-415, 6, complete individual X131, 145k, UU-416,

Figs, 3, 5, 8, 10,--Thoracocare idahoensis (Resser), 3, tcpotype

cranidiwn, UU~1054, 5, topotype pygidium, UU-1055, &, holotype
pygidium, USWN 98530, 10, posterior view of pygidium, UU-1057,
All specimens ¥20, and all except holctype are from collection
Uu-411,

Figs, 7, 9, 11-13.~-Thoracocaxre minuts (Resser), 7, meraspid 1 insiax

without librigenae, USNK 188190, 9, small helospid therax and
pygidium, UU-1053, 1i, large holaspid without livrigense, and with
tiny anterolateral spines on pygidium, USNM 188193, 12, holaspid
without livbrigenze, UU~1050, 13, holaspid without librigenae,

USNM 188192, All specimens X20. 7, 9, 11; 13 from colisction

\
UU-415; 12 from collection UU-416,
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EXTLANATION OF PIATE 14

Figs, 1-8,--Altertella gynthos n, sp, 1, 2, 3, dorsal, oblique, and side
views of holotype cranidiwm X2, 1455, UU-402, 4, partial cranidiuvm
X2, 1456, U402, 5, 6, side and top views of pygidiwm X1.,5, 1457,
UU-402, 7, pygidium X3, 1458, UU-402, 8, pysgidium X2, 1459, UU-
Lo2,

Figs, 9-17.--Albertellina zspinosa Palmer, 9, pygidium X4, 1460, UU-

403, 10, cranidiwm X3, 1461, UU-407, 11, 14, 15, top, side, and
obligue views of cranidium X2.5, 1462, UU-405, 12, 17, side and top
views of pygidiun X5, 1463, UU-407. 13, pygidium X, 1464, UU-403,
16, pygidium and theracic segments X7, 1465, UU-405,

Figs, 18-2,-~Albertelloides dispar (Resser), 18, 19, 21, side, oblique,

and dorsal views of tentatively assigned cranidium X3, 1466, UU-420,
20, 24, side and top views of pygidium X2, 1467, UU-420, 22, 23,

top and obligue views of pygidium X3.5, 1468, UU-421,
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EXPLANATION CF PLIATE 15

Figs, 1, 2, 6, 7,--Albertelloides fritzi n, sp, 1, 2, 6, top, oblique,

and side views of holotype pygidium X2.5, 1469, UU-420, 7, pygidium
X2.5, 1470, UU-420,

Figs, 3, 4, 8,~~Albertelioides naladensis (Resser), 3, pyeidiuam X5,

1471, UU408, 4, 8, side and top views of pygidium X5, 472, Ul-
408,

Figs. 5, 9-15,--Paralbertella judithi (¥Fritz)., 5, 15, top and obligue

views of cranidium X3, 1473, UU-420, 9, pygldium X2, 1474, uU-419,
10, cranidivm X3, 1475, UU-420, 11, 13, side and top views of
pyeidiuvm X2, 1476, UU420, 12, pygidium X2, 1611, Uu-419, 14,
pygidium X4, 1477, UU-420,

Figs., 16, 17, 19~21, 23, 24,~--Zacanthoides alatus (Resser)., 16, 17, 20,

oblique, top, and side views of cranidium X3, 1478, UU-408, 16,
pygidium X6, 1479, UU-408, 21, 23, top and oblique views of
pygidium X6, 1480, UU-408, 24, pygidium and associated Helcionella
X6, 1481, UU-LOR, |

Figs, 16, 22,~-Zacanthoides aff. Z, alatus, 18, 22, side and top vicws

of pygidium X5, 1482, UU-408,
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EXPLANATION OF PLATE 16

Figs, 1, 2,--Zacanthoides cf, Z. alatus Resser, 1, 2, %op and oblique

views of pyzidium X5, 1483, UU-408,

Figs, 3~9,~-Zacanthoides avernus n, sp. 3, 6, side and top views of

cranidium X3, 1484, UU~460, 4, cranidium X3, 1485, UU-460, 5, 9,
top and side views of holotype pygidium X6, 1486, UU-L60, 7, pygi-
dium X5, 1487, UU-460, 8, cranidium flattened in shale X1.5, 1488,
Uu-459,

Figs, 10, 12~-16,--Zacanthoides fedori n, sp, 10, 14, side and %op viaus

of holctype pygidium X6, 1489, UU-449, 12, 13, top and obligue
views of cranidium X2, 1490, UU-450, 15, pygidium X6, 1491, UU-
L7, 16, pygildium X6, 1492, UU-447,

Figs, 11, 17, 18, 21, 22,-<Zacanthoides latus n, sp, 11, 17, 21, top,

side, and oblique views of cranidium X2, 1493, UU-410, 18, 22,

obligque ard top views of holotype pygidium X2, i4%%, UU-410,

Figs, 19, 20,--Zacanthoides aff, Z, grabesul Pack, 19, cranidium X1i.5,

1495, VU437, 20, cranidium X2,5, 1496, UU-4232,
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EXPLANATION OF PLATE 17

Figs. 1-6, 8,--Zacanthoides orolixus n, sp, 1, 2, top and side views

of cranidium X2.5, 1497, UU-465, 3, 5, side and top views of
small cranidium X5, 1498, UU-465, 4, 8, top and side views of
“holotype pygidium X6, 1499, UU-465, 6, pygidium X5, 1500, UU-46E2,

Figs, 7, 9-13, 16-18,~-Zacanthoides idahoensis Walcott. 7, complete

individual, holotype of Z. holopygus Resser X3, USNM 96522,
9, large pygidium X1, 1501, UU-445, 10, large undisturbed crani-
dium X1,5, 1502, UU-442, 11, complete paratype individual X3, 12,
flattened cranidium and two thoracic segments Xi, 1503, UU-445, 13,
flattened pygidiuvm X1.5, 1504, UU-444, 16, complete small individ-
val X2,5, Gunther collection, same as collection UU-445, 17,
complete small individuval X2.5, Gunther collections, same as
- collection UU-445, 18, complete large individual X1, Gunther

collection, same as collection UU~U45,

Figs, 14, 15,~--Genus and species undetermined 1, 14, 15, top and obligue

views of fragmentary pygidium X2, 1505, UU-LO4,


http://~-Zacanthoid.es
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EXPIANATICN CF PLATE 18

Figs, 1-6,--Zeugospina guntheri n, gen, n, sp. 1, 5, 6, top, side and

front views of cranidium X6, 1506, U405, 2, cranidium X6, 1507,
UU-L05, 3, holotyre pyegidium Xi8, 1508, UU-403, . 4, larger
fragmentary pyeidium X5, 1509, UU-403,

Figs, 7, 10, 11,-=Genus and species undeternin=d 2, 7, 10, 11, top,
oblique; and side views of cranidiun X2.5, 1510, UU-408,

Figs. 8, 9, 12, 13,-~Achlysopsis punciatum n, sp. &€, holotype cranidium

X2, 1511, UU-428, 9, cranidium X6, 1512, vu-b27. 12, 13, front
and side views of cranidium X4, 1513, UU-427,

Figs, 14~-17,-=Alokistocare mecollumi n, sp, 1%, cranidium ¥4, 1514,

uU-451, 15, 16, 17, oblique, top, and side views of holotype
cranidiuvm X6, 1515, UU-450,

Figs, 18-21,--Alokistocare idahoense Resser, 18, complete individual

Xi.5, 1516, UU-435, 19, latex cast of individual lacking front
of cephalon X1,5, 1517, UU-432, 20, complete individual which
Resser designatsd the holotype of A, spencense X1,5, USNI 96516,

21, holotype X1.5, USNiH 96507,
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EXPLANATION OF PLATE 19

Figs, 1~5,--Alokistocare laticaudum Resser. 1, 5, top and oblique

views of cranidium X6, 1518, UU-41C. 2, weathered cranidium X1.5,
1519, UU-429, 3, exfoliated cranidium X2, 1520, UU-E10. &4, latex
cast of cranidium and attached segments X1, 1521, UU-433,

FPigs, 6-8,--Alokistocare mutablis n., sp. 6, two cranidia~-cranidium

on right is holotype X5, 1522, UU-465, 7, cranidium X3, 1523, Ul-
465, 8, oblique view of holotyps cranidium X5, 1522, UU-465,

Figs, 9-11,--Alokistocare melindensis n, sp. 9, 11, tcp and oblique

views of holotype cranidium X4, 1524, UU439, 10, two cranidia
er 1525 § UU"}""39=

Figs, 12, 13, 16, 17,--Alokistocare narnos n, sp. 12, 16, 17, side,

front, and top views of holotype cranidium X6, 1526, UU-hl73, 13,
cranidium X6, 1527, UU-b42,

Figs, 14, 15, 18, 22, 23.--Alokistocarella brigbamensis Resser, 14,

cranidiuvm X4, 1528, UU-411, 15, 18, 23, front, side and top views
of cranidium X4, 1529, UU-411, 22, flattened cranidium X4, 1530,
UU““}*}‘Z!)’ .

Figs, 19-21, 24,--Alokistocarella occidens Resser, 19, 20, top and

oblique views of cranidium X6, 1531, UU-411, 21, 24, side and top

views of cranidium X8, 1532, UU-411,
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Figs, 1, 2, 5.--Alokistocarella? sp, undet, 1, 2, 5, top, side and

oblique views of cranidium X6, 1533, UU-443,

Figs, 3, &4, 6-9, 12, 16.~-Bythicheilus typicum Resser, 3, cranidiun

X3.5, USHM 96535, 4, cranidium X3.5, USHNM 96538, 6, 7, 12, top,
side, and obiigus views of cranidium X6, 1534, UU-434, 8, individ-

ual desiguated as holotype of 2, alveatum by Resser X3, USNM

96538-371H, 9, individual lacking librigenae X3, USNil 96537-275R.
16, complete individual X4, USNK 96537-285-109F,

-

Figs, 10, 11, 13-i5,--Caborcelia cracens n, sp., 10, 11, 13, top, obligqus

and side views of holutyve eranidium X6, 1535, UU-465, 14, crani~
dium 4.5, 1536, UU-E5, 15, cranidium Xb, 1537, UU-465,

Figs, 17-19,-~Chancia ebdone Walcott, 17, individual assigned to C,
angusta by Resser X1,5, USNM 96523, 18, incomplete individual Xi,5,
USNM 70274, 19, individual designated as the holotype of C,

angusta by Resser X1,5, USNM 96523,
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BYPLANATION COF PLIATE 21

Figs, 1,2.--Chancia cf, C. ebdome Walcott, 1, partial cranidium X2,
1538, UU-430, 2, latex cast of cranidium X2, 1539, UU-430,

Figs., 3-6,~-Chancia venusta (Resser). 3, side view of cranidium %2.5,

1540, UU-420, &4, 5, top and obligue views of cranidium X5, 1541,
UU-408, 6, cranidium X4, 1542, UU-408, '

Fig, 8.--Chancia coriacez (Resser), Holotype cranidium X2.5, USNM

96533.

Figs, 7, 9-11, 14, 15,~-Ehmaniella petalcra n, sp. 7, cranidium X6,

1543, UU-460, 9, 11, front and top views of holotype cranidium
X6, 1544, UU-460, 10C, 34, top and side views of cranidium X6,
1545, UU-460, 15, pyegidium X10, 1546, UU-LEO,

Figs. 12, 13, 16,~-Ehmaniella stibinus n. sp. 12, holotype cranidium

X6, 1547, UU-461, 13, cranidium X€, 1548, UU-461, 16, pygidium
X10, 1549, UU-46L,

Figs. 17-21,--7zhnaniella spencei (Resser)., 17, 21, side and top views

of two individuals which Resser assigned to Clappaspis idahosnsis

X1.5, USN& 96531-371Q, 18, cranidium assigned to Clappaspis
spencel by Resser X1.5, USki 96530-371V, 19, cranidium assigned

to Clappaspis dotis by Resser %2,5, USKM 96534, 20, individual

designated as holotywe of Clappaspis idahoensis by Resser, X1.,5,

USNM 96531-108u,



255
Figs. 22-25.--Nyellina maladensis n, gen. n, sp, 22, 23, 24, top, side,

and front views of holotype cranidium X4, 1550, UU-L4€3. 25,

cranidium X4, 1551, UU-463,
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Figs,

Figs,
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BXPLANATION OF PILATE 22

1-4, €, 7.--Blrathina svencei (Resser), 1, 4, top and side views

of cranidium X4, 1552. UU-428. 2, 3, top and cblique views of
cranidium X4, 1553, UU-428, 6, individual lacking one librigenae

X2, USKM 96540~373H., 7, holotype individual X3, USHM 96540~3733.

5, 8, 9,~~Xochina vestita Resser, 5, 9, top and front views of

cranidium X1.5, 1554, UU-L11l, 8, cranidium X2, 1556, UU-411,

4

1¢~12,~-{ochiella? mansfieldi Resser, 10, 11, top and side views

of holotype cranidium Xi.5, USHM 98557-395H, 12, partial cranidi-
um X1,5, USHM 98557-3951,

13-15, 17, lHexicella grencsa n, sp. 13, cranidium X5, 1555, UU-

405, 14, 15, 17, top, side, and oblique views of holotype crani-
diam X, 1557, UU-403,

16, 18-22,--laomiaspis *ypicalis n, gen. n, sp., 16, pygidium X10,

1558, UU-422, 18, litrigenae X4, 1559, UU422, 19, cranidium
X5, 1561, vu-423, 20, 21, 22, top, obligue, and side views of
holotype cranidium X3, 1560, UU-423,

23-27.~-Nyella limbus n, sp, 23, cranidium X2.5, 1562, UU-420,

24, 26, 27, oblique, side, and top views of holotype cranidium X3,

1563, UU-420, 25, partial pygidium X3, 1614, UU-420,
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EXPLARATION OF PLATE 23

Figs, 1-6,--Nyella granosa (Resser)., 1, cranidium X4, 1564, UU-408,

2, 3, 4, top, front, and side views of cranidium X2.5, 1565, UU~
408, 5, pygidium X5, 1566, UU-408, 6, pygidium X5, 1567, UU-4O0S,
Figs, 7-10,--Nyella periosus n, sp. 7, 9, 10, top, side, and front
views of holotype cranidium X1,5, 1568, UU-420, 8, cranidium
X1.5, 1569, UU-420,
Figs, 11-13,--Nyella sp, undet, 11, 12, 13, top, oblique, and side
views of cranidium X1.5, 157C, Uu-L19,

Figs, 14-19,--Pachyaspis typicalis Resser, 14, 15, 18, top, side, and

front views of cranidium X3, 1571, UU-41i, 16, cranidium X5,
1572, UU-411, 17, pysidium X10, 1573, UU-411, 19, pygidium X10,
1574, VU411,

Figs, 20-25,~-FPalmerella exiguus n. gen, n, sp, 20, 21, 22, front, side,

and top views of holotype cranidium X10, 1575, UU-452, 23,
cranidium X10, 1576, UU-443, 24, cranidium X7, 1577, UU-454, 25,

cranidium X7, 1578, UU-%452,
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EXPLANATICON OF PLATE 24

Figs, 1-3.~~Oraspis limbus n., gen. n, sp. 1, 2, 3, top, front, and

side views of holotype cranidium X6, 1579, UU-465.
Figs., 4-6.--Oraspis cf, O, limbus, &4, 5, side and top views of cranidiunm

X7, 1580, UU~462, 6, cranidium X7, 1551, UU-462.

Figs., 7-9, 12, 13, ~-Prohedinia? spencei n. sp. 7, 8, 12, front, side,

and top views of cranidium X4, 1582, UU-427, 9, cranidium X4,
1583, UU-427. 13, incomplete holotype individual X&, 1584, uC-427,

Figs, 10, 11, 14~16, ~-Onchocephalus? stibinus n, sp, 10, %, 15, %op,

side, and fcont views of holotype cranidium X5, 1585, UU-451, 11,

cranidium X2, 1586, UU-452, 16, cranidium X2, 1587, UU-447,

Figs, 17-19, 21, 22,--Prohedinia maladensis (Resser). 17, cranidium
X4, 1588, UU-411, 18, cranidium X10, 1589, UU-411, 19, 21, top
and side views of cranidium X4, 1590, UU-411, 22, small
cranidium X10, 1591, UU-411,

Figs, 20, 23-26,--Pseudomexicella granulosa n, gen, n, sp, 20, 24, 26,

side, obligue, and top views of holotype cranidium X6, 1592, UU-402,

23, 25, top and side views of cranidium X5, 1593, UU-4C2,
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Figs. 1, 2, 4, 5.--Spencia typicalis Resser, 1, czranidium X3,5, USHM

96535-372w, 2, 4, top and oblique views of cranidium X4,5, USNM
96535-372w, 5, holotype individual X5, USNM 96535-372T,

Figs, 3, 6, 9, 12,~-Utia curio Walcott, 3, 9, 12, top, side, and front
views of cranidium X5, 159%, UU-434, 6, small cranidium X1.0,

1595, Uu-442,

Figs, 7, 8, 10, 11,--Maladella oculatus n, gzen, n, sp. 7, 10, 11, top,
oblique, and front views of holotype cranidium X6, 1596, UU~4L0E,
8, cranidium X6, 1597, UU-408,

Figs, 13, 14, 15, 16, 17, 21,~~Volocephalina stokesi n, sp., 13, 17,

top and oblique views of holotype cranidium X6, 1600, GU-H05,
1k, exfolilated cranidium X6, 1599, UU-405, 21, small cranidium
~X10, 1601, uU-4C3,

Figs. 15, 18-20,~~Pachyaspis eurylinmbus n, sp, 15, cranidium X6, 1602,

yu-410, 18, 19, 20, top, front, and side views of holotype

cranidium X6, 1603, UU-410,
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Figs,

Figs,

EXPLAKATION OF PLATE 26

1, 2.-~Genus and species undetermined 5, 1, cranidium X3.5, 1604,

UU-459, 2, cranidium X3, 1605, UU-459,

e,
"
}_J-
o)
o)

3, W, 8.--Geﬂus and species undetermined 6, 3, 4, top an
views of exfoliated cranidium X10, 1606, UU-L00. 8, partially
exfoliated cranidium X10, 1607, UU-40C,

5-7.~=Genus and specieé undetermined 4, 5, 7, top and side viewuws
of cranidium X7, 1608, UU-403, 6, cranidium X7, 1609, U403,
9-12,~-Genus and speciles undetermined 3. 9, 10, 11, 12, iront,
top, obligue, &nd side views of cranidium X7, 1610, UU-465,

13~14, -~Genus and species undetermined 7. 13, cranidium X6, 1612,
Uu-460. 1k, 15, 16, top, front, and side views of cranidium %8,

1613, UU-460,

Fig, 17.~~View of Middle Cambrian fcermation south of Antimony Canyon,

Wellsville Mountains, Utah., BR~ Brigham Quartzite; NP~ Haonmi
Peak Tongue; 5~ Spence Tongue; HCL- High Creek ILimestons; 1D~

Langston Dolomite; U~ Ute Formation; BL~ Blacksmith Dolomite,
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reauuAe“ Sections

Cne section in southeastern Idato and one in northern Uitah (Text-

fig, 1) were measured, and zre described here, Bach sectlion was nea-

{\

a
1t

Jacob's stafr

j ]
-
W)

4
i

sured w

every Tive feet, and the stripes were numbexed every 25 fest, lNost
heds were sanplad for fessils, ard collections were Tageed segarately
and labveled to correspond withi the position of the bed above the base
of ths secticn,

Rock desoriptions ave given in generzl field terms. Fresh and
weathered colors were deternined witn the aild of a Ceological Socicty
of America rock-color chart

Beds from which trilebites were collecied and the identified genera
and species in each collection are listed after the lithologic descrip-
tion of the bteds, The trilobite species are arrvanged alvhabetically bv

-

genus in each list, followed by genera and species of othex phyliz,

Sections were weasured from botiom to top, ud are describved here
from top to bottom, The "Feet Above Base™ figure refers to the sirati-
graphic height of the hese of each uniti above the hase of the formation,
The first nimber by each faunal iist indicates Lhe University of Utah
collection number, The nunber in parentheses is the footage above the
base of the formation, For examvle, for UU-L16 (87), "UU~416" is the
collecticn mumber, and "o7" indicates the collection came Ifrom 87 fest

above the base of tne formatior,



Malad Renge, Jdaho

The section was measured on the north side of Two Mils Canyon,
nesr its rmouth, in the NE 1/4 sec, 35, T 14 S, R 36 E, approximately
two miles southeast of Malad City, Idaho, The base of the section is
about 50 yards east of a small rock quarry, arnd thz section is about
100 yards esst of what protably is locality 54s of Resser's (193G%, .
. . - C . 0
17) Ptarmigania strata, Strike of the beds is N 80° ®, and dip is 10
NW,
Unit Feot
Thicknzes » LTove
feet Ese
SPENCE TONGUE OF THE LEAD BSLL SHAIZ --102 feetl (top part remcvad by

faulting)
Fault

18, Covered interval, shale 1081 v v vrenrencnenrenes U
17, Limestone, micritic, dark-gray,

‘weathers medium-dark grays

beds three to elght inches

thick; many white calcite

veins,

UU-416 (87) Cryctocare geikei

Oryctocerhalus walcotti

Thoracocere minuta

inarticulate trachliopPolS.sereesseceree 2
16, Covered interval, shale float...v.eeeeeeevsrsesces O
15, limestone, micritic, dark-gray,
weathers medium-gray to
pale-yellowish-trown; beds

1/% to five inches thick;

€8

86
80



many white calcite beds,

UU-415 (76) Oryctocare geiked

Oryctocephalus walcottl

Pagetia clytia

Peroncpsis bonnerensis

Peronopsis brighamensis

Thoraccecare ninuta

inarticulate trachiopods
sSponge SPICUIeS, . vsrivesrvnricesnnnse 5
14, Covered interval, shale and
limestone £1oat.scssrsvcoerovcvrzonnanessnees O
13, Shale and limestone, shaly;
both medium- to dark-gray,
weathers light- to medium-
grays beds 1/8 to 1/ inch
thick; prospect pit yielded
a few fossils,

UU-413 (41) Oryctocephalus walcotti

Thoracocare ninuta

SPoNnge SPIculeS. iiirrseanrnnannsaanss 25
12, Shale and claystone, dark-gray,
weathers light-gray to
light~brovn; beds 1/16 to
1/l Inch thicKesesevseoesoossnssvsevscasonsee 37
Offs2t 100 yards west across tear fault,
11, Claystone, dark-gray, weatfers

light~gray to light-broun:

75

39



beds 1/16 to 1/4

Uu-412 (1)

inch thick,

Elrathinz of,

Oryctocerhalus waleoiti

Peronopsis bonnerensis

Peronopsis brighamensis

Thoracorare minu‘tae..s..-a..........“

TWIN KNOBS FCRUATION --83 Leet

10,

Limestone, sparry and nicritic;

-

medium=~ to dark-gray, weathers

light~

to medium~-grey; beds

range from four to 10

spzcks

Uu-411 (83)

thicks limonite
common; ledze former,

- 2 Y 2
toczrella brishanmensis

0

Aloki

Aloizistocarella occidens

Bathyiuriscus wasatchensis

Kochina vestita

Ogyzorsis typicalis

Oryctocephalites typicalis
g

Pachyaspis tvpicalis

Paeratia maladensis

.

Paretia resseri

brighamansis

270

2 0



Vu-210 (82)

Uu-409 (81)

uu-403 (79)

Prohedinla malzdensis

Thoracocare idalhoenzis

Zacanthoildes alatus

Helcionella sp, undet,
Hyolithes sp. undet,
inarticulate hrachiopods

Alokistocare Jaticaudun

Kootenia convoluta

Kootenia sp. undet,

Oryctocare geikel

Pachyaspis eurylimbus

Pagetia renseri

Zacantholides latus

articulate brachicpods
Hyolithes sp, undet,

Kootenia convoluta

Oryctocerhalus maladensis

Pageltia resseri

Ptarnigania exigua

Zacanthoides alatus

Albertelloides maladersis

Athabaskia sp, undet, 2

Chancia venusta

Kootenia arcuata

Kootenia convoluta

Maladella oculatus




9.

Nyellia granosa

Nyella limbus

Nyella periosus

Olenoides maladensis

x

A Oryctocephalites tyoicalis

Oryctocepnalus meladensis

Pechyaspis typicalls

Faralbertellsz judithi

Poliella germana

Ptarmicenia exigue

Ptarmiganoides propingus

Zacanthoides alatus

Zacantholdes aff, Z, alatus

Zacanthoides ¢f, Z, alatus

Genus and species undetermined 1
articulate brachiopeds
Helcionella sp, undet,
Hyolithes sp, undet,
Inarticulate rachioredB,veveesvnsssee
Sandstone and limesione; sandstone

light-olive-gray with dusky

red streaks, weathers light-

to mediun-light~gray; mnedium-

scale cross bedding, Limestone

nediun=-gray, weathers light-gray.

UU-&07 (76} Albvertella zyuthos

5

78


http://Ienoid.es

Albertellina aspinosa

Mexicella zranosa

Hyells granosa

Volocephaling Stokesi,iuicesocoasarane 3

8, Sandstone, argillite, and limestone,
interbedded sandstone nedium-
to dark~gray, weathers dusky-red
and moderate- to pale~yelilowish~
brown; beds 1/4 to eight inches
thick; medium-scale cross
bedding; ledge former, Argillite
medium-gray, weathers pale~
vellowish-brown, ILimestone
medium=-gray, weathers light-

to rnedium~gray, limonite specks common.,,..., 15

k

7. Sandstoune, calcareous with limestone
lenses, medium~-gray, weathers
btrownish- to olive-gray;
limestone lenses composed
dominantly of trilobite carapaces,

UU-405( 57) Alvertella gvnthos

Albertellina aspinoss

Mexicella granoaza

'J
=
D
9
ol

Volocephalina stok

Zeugospina gunitherl

} Albertzllina asrinoss

\n
O
S

uu-404 (

exicella grancsa

N
W



Nyells pgxanosa

Pseudomexicella grarulosa

Volocephalina stokesi

Zeugospina guntherl

Genus and species undetermined 2

)

UU-403 (55) Albertellina aspinocsa

Mexicella granosa

Nyella granosa

- Pseuvdomexicella granulosa

Volocephalina stokesi

Zeugospina guntheri

Genus and species undetermined 4
inarticulate brachilopodSeieesssrseseen 7
6, Argillite, micaceous, dusky—yelloﬁ-
green, weathers dusky-red to
moderate~troym, slope formeYsseeesessocoecees 13
5. Sandétone, calcareous, medium~gray,
weathers pale-yellowish-trown,
ledge former,

VU417 (36) Albertella gynthos

Albertellina aspinosa

Pseudomexicella granulosa

V'olocep‘rlalina St0kesil S0 T 0000 000 00000 3

4, Sandstone, calcareous with sparry
linestone lenses. HMedium~
dark-gray, weathers pale-

yellowish-brown,

b
3
=

Lo
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UG-402 (33) Albertella gynthos : ‘

Alberteliine aszincsa

Maxicella granoese

Pseudomewicells granulesa

VYolocephalina siokesi

UU-401 (31) Albheriells gynthos

Pseudomexlicella granulosa

VOlOCePha.lilla S"’GO}:eSi. R EEE RN NY 6

3. Argillite, micaceous; dusky-
yellow~green, weathers
dusky-red to mcderate~trown;
beds 1/8 to 1/4 inch thick;
slope former; abundant trace
T08811S .t icvinrvonvecrcaononscracanvransases 11
2. Sandstong, calcareous with interbedded
argillites sandstone light-olive-
gray, weathers light-dusky-red to
noderate-reddish-trown; beds one
Lo eight iunches thick; sparsely
fossiliferous, Argillite, dusky-
yellow-green, weathers dusky-red to
moderate-brown; beds 1/8 to 1/4
inch thick,

UU-400 {2) Alvtertella gynthos

Genus and species undetermined 6,..... 20
BRIGHA¥ QUARTZIT: --510 feet exrosed

1, Quartzite and argillite with minor



calcarecus sandstone LNItS..essseesnsesvonrss510

Wellsville Mountains, Utah

The section was measured on the first ridge scuth of Antimony
Canyor: in the S5 1/ sec, 36 T 10 N, R 2 ¥ and S¥W 1/l sec, 31 T 10 ¥

R 1 W, about 2.5 wmiles north of Brigham Cily, Utah, The tase of the

R o . P ras . PR < .
section begins at an elevation of aboui 5,300 feet, Strike is N 35 W
. . o .. '
and the dip is L0~ IE,
Unit Feet
Thicknass Atove
Feet fese
T e

UTE FORMATICH --Thickness of forrmation about £00
feet, only lower 190 feet measured,
33, Shale and limestone, shaly: shale
light~clive-gray; weathers
moderate~yellowish-tarrown on
exposed surfaces; teds 1/8 to three
inches thick, Limestone, mediun-
light-gray, beds 1/4% to two
inches thick; shaly partiings
weather into higher relief, .. vesreceessccess b
32, Limestone, micritic, medium-lignt- |
© prays; beds 1/2 to two inches
thick, with minor oclites;
silty partings weather into
higher reliel,.uecsoecervssvecersocessvoveaaes 63

31, Shale, light-clive-gray, weathers

roderate~yellowisn-txrown; beds

276

116



30,

28,

27,

1/8 to 1/2 inch thick; minor

interbvedded sparry linestone

with 00litesS.iivevncinrsnvcrcasssnnonosnnsses 18
Limestone, silty, medium-gray: beds

1/2 to three inches thick;

abundant oncolite and oolites;

minor shaly limestone.ces:vsecescccorvscocnce 27
Shals, light~olive-gray, weathers

to mnoderate-~yellowish~htrown;

beds 1/8 to 1/2 inch thick,

UU"'L"61 (68) Ehmaniella S'tibinus. R 5

Limestone, silty, medlum~gray; beds

1/2 to two inches thick; oncolites

and colites common; minor shaly

Climestone. i i it i e aearaas M2
Shale, with interbedded shaly limestone;

shale light-olive-gray; weathers

moderate-yellowish-trown; beds

1/8 to 1/2 inch thick, Limestone,

silty, medium~-gray; beds 1/2 to twe

inches thick,

P

UU-460 (10) Athabaskis sp., undet, 1

Ehmaniella petaloxs

Kooltenia mendosa

Zacanthoides avernus

Genus and species undetermined 7

Helcionella sp, undet,

98

71

24



Hycllthes sp. undet,
VU259 (2) Athabeskia sp, undet, 1

Kootenia mendosa

Zacantnhoidss avernus

Genus and species undetermined 5
Hyolithes sp. undet,
inarticulate hrachiopods
WOXT BUDSS.eevnecocrosnvaronsasnnsnees 2L
UPPER TCNGUE CF IANGESTONE DOLOIITZ --90 feet
26, DNolcnite, medium~ to coarse~crystalline,
mediun-light~gray; weathers pale-orange-
%0 grayish-orange: beds 1/8 to 1/2 inch
thick, redium-gray, horizontal wavy
layers abundant; beds range from four
inches to three feet thick; cliff
FOTTICT s 4 ¢4 vvnoorsensososssssssncosssnsnssssas 90
- HIGH CREEK LINMESTCNE --85 feet
25. Linmestone, sparry, medivm-dark-gray, weathers
mediun~light-gray; beds one to three
inches thick; abundant Girvanella,
mary vith white célcite £111iNgS,eeeverovneee 1
24, limestone, micritie, dark—éra&, weathers
nmediun~light-gray; beds 1/2 to four
inches thick; numerous white calcite
veins,

UU-456 (72) Athabaskis bithus

Palnerella exizuus

278



inaxrticulate brachlopodS..eeevecseeese 27

23, Limestone, sparry, medium-daxrk-gray,

weathers medium-light-gray:

beds one to six inches <hick:

abundant oncolites, many with

secondary calcite fillings;

minor 00lites....veeceevtnsarcocosrocinnsseee 3
22, Limestone, smarry, medium-dark-gray,

Weathers medium-light-gray;

beds one to six inches thick; minor

oolite, fetid odor.

UU-4s4 (45) Alokistocare mecollumi

Athabaskis bithus

Glossopleura sp, undet, 2

Kootenia wellsvillensis

" Onchocephalus? stibinus

- Palmerella exiguus

- Heleionella sp. undet,
Hyolithes sp. undet,
inarticulate trachiopods
sponge spicules

UU-453 (29) Alokisotcare mccollumi

Athabaskia blthus

Athabaskia wasatchensis

Glossopleuvra sp. undet, 2

Kootenia wellsvillensis

Palmerella exiguus

279
57
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inarticulate brachiovods

UU-452 (26) Alokistocare mccollumi

Athabaskia bithus

Glossopleura sp, undet, 2

Kootenia mendosa

Kootenla wellsvillensis

Onchocephalus? stibinus

Palmerella exiguus .

Helcionella sp. undet.
inarticulate brachiopods

UU-451 (25) Alokistocare mccollumi

Athabaskia bithus

Athabaskia wasatchensis

Glossopleura sp. undet, 2

Kootenia wellsvillensis

Onchocephalus? stibinus

Palmerells exiguus

Helcionella sp, undet,
inarticulate trachiopods

UU-450 (14) Alokistocare mccollumi

Athabaskia bithus

Kootenia wellsvillensis

Palmerella exiguus

Zacanthoides fedori

echinoderm columnals?

UU-449 (13) Alokistocare mccollumi

Athabaskla bithus




281

Athabeskla wasatchensis

Kootenia wellsvillensis

Onchozevnalus? stibinus

Palmerella exiguus

Zacanthoides fedori

Helclonella sp, undet,
inarticulate btrachiopods

U448 (8) Alokistocare nccollunmi
\» 7

Athabaskia bithus

Kootenia wellsvillensis

Palnerella exizuus

~ inarticulate brachiopods

UU-447 (1) Alokistocare mecollumi

Athabaskia bithus

Athabaskia wasatchensis

Glossopleura sp, undet, 2

Kootenia mendosa

Kootenia wellsvillensis

Onchoc¢ephalus? stibinus

Palmerella sxiguus

Zacanthoides fedori.

Zacanthoides idahoensis

inarticulate trachiopodsS.svsssseceesse S 0
LOWER TONGUE OF LANGSTON DOLONITZ ~-~57 feet
21, Dolomite, fine ~ to coarse crystalline;
light~ to light-medium-gray, weathers .

grayish-orange; beds range from



six jinches 1o three feet thick

Cliff former. . vvrivscorssnerssrsnncessnnnss 57
SPENCE TONGUE CF LEAD BELL SHATE ~--232 feet
20, Covered Intexrval..viseiceesrrervesentsesnscsaconces B
19. Limestone, sparry, medium-light-gray,

weathers lighte-gray: beds 1/4 +to

two inches thick; shale partings

weather pale-reddish-troun~ to

Brayish-0range. . cosesrascecossssssessesosnsnr O
18, Shsle, calcareous, grayish-olive,

weathers dark- to moderazte-

yellowish-browm; Yeds 1/8 4o

1/2 inch thick,

UU-448 (220) Gogia kitchnerensis

articulate brachiopod

UU-445 (219) Athabaskia wasatchensis

Kootenia nmendcsa . .

Ctenocystis utahencis

Gogia kitchnerensis

articulate trachiopod

UU-444 (217) Alokistocare idahcense

Athabaskia bithus

Athateskis wasatcheansis

Glossopleura glgantia?

Glossopleura punciatun

¥ootenia msndosa

Zacanthoidas idahoensis

221
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tenocystis utahersis

Gogia kitchnerenis

articulate brachiopods
fecal balls
inarticulate trachiopodSeseeseseeeaes W 217
17. ILimestone, sparry, medium-gray, weathers
mediun-light-gray; beds 1/2 to
three inches thick; minor thin
shale beds; shaly partings, weather

derk~ to-moderate-yellowish-brown,

UU-443 (208) Alokistocare nannos

Alokistocarella? sp. undet,

Athabeskia dithus | -

Athabaskia wesatchensis

Glossopleura gigantea?

Glossopleura punctatum

Kootenia germana

Kootenia mendosa

Palmerella exiguus

articulate brachiopods
Hyolithes sp, undet,

UU-442 (206) Alokistocare nannos

Athabaskia bithus

Athabaskia wasatchensis

Kootenia germana

Palmerella exiguus

Utla curio



Zacanthcides idahoernsis

articulate trachiopods
Helcionella son, undel,

UU-441 (204) Athabaskia bithus

Athabaskia wasatchansis

praenad

Glossopleura punctatum

Kootenla germana

JU-0 (199) Alcokistocare melindensis

Athzbaskia bithus

Bythicheilus tyvpicum

Glossopleura punctatum

Keootenia germana

articulate trachiopods

uu-462 (1

e}
n
S

Athabtasxia bithus

Athabaskia wasaichensis

Bythicheilus trypicum

Glossopleura gigantea?

Glossopleurs granosa

Glessopleura punctatum

Kooieniz germana

Xootenia spencel

Oraspis cf. O, limbus

Zacanthoides prolixis

articulate brachiopeds

UU-429 (180) Alokistocare melindensis

Athabaskia bithus

Bythicheilus tvoicunm




Glossopleura puncitatun

Kootenia spencel

Poliella? sp, undet.,iceeceocrerenses 44

16, Shale, calcarecus; grayish-olive,

weathers light-trown %o

noderate-yellowish~twrown;

beds 1/8 to 1/2 inch thicKesusesescosoosesoes 2
15, Limestone, sparry, medium-zray, weathers

nedium~1ight-gray; beds 1/2 to

two inches thick: shaly paviings

and occasional thin shale tbeds,

weather dark~to moderate-yellowish-

brown,

UU-438 (156) Athabaskis bithus

Bythicheilus typiecum

Oraspls ¢f. O LiMbUS.essessserersens 22 .

14, Shale, calcareous, medium-gray, weathers
light-gray- to pale yellowish-twrown;
beds 1/8 to 1/2 inch thick,

UU-437 (i48) Alokistocare idahoense

Athabaskia bithus

Bythichellus typicum

Glossopleura bion

Glossopleura gizantes

Glossopleura punctatun

Kooteria spencei

Oryctocerhalus walcettl

285
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171

149
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Zzcanthoides zrzbaui

Ctenocystis utahensis

Gogila pranulosa

U436 (144) Athabeskia bithus

Bythichellus typicun

Ctenocystis utahensis.,isecnessscncea 10

13, Limestone, sparry, medium-gray, weathers
mediun~-light-gray; beds 1/2 to one
inch thick: shaly partings
weather grayish-orange and
to lower relief,

UU=465 (132) Alokistocare idahoense

Alokistocare mutablis

Athabaskisa bithus

Bythicheilus typicum

faborcella cracens

Dorypyee wellsyilliensis

Glossopleura bion

Glossopleura gigantea?

Glossopleura granosa

Glozsopleura punctatum

Kootenia melindensis

Kootenia snencei

Oleroides sp, undet,

Oraspis limbus

Oryctocephalus walcottl

Zacanthoides grabaul

139



12,

11,

Zacantholdes wrolixis

Genus and specles undetermined 3
Helcionells sp. e
Shale, calcareous, nmedium~dark-gray,
veathers light-gray-~ to pale
yellowish-brown; beds 1/8 to
1/4 inch thick,

UU-435 (129) Alokistocare idahcense

Athabaskia bithus

Bythicheilus tvpiecum

Dorypyze wellsvillensis

Glossoplenra gizantea

Glossopleura punctatun

Kooteniz spencel

Peronopsis brighamensis

Zacantholdes DroliXiS,ieeseeereesooea

Lirestone, sperxy, medium-dark-gray,
weathers medium~light-gray;
beds 1/2 to one and one~half
inches thick; shaly partings
and mottles weathér trownish-
orange.

UU-434 (124) Alokistocare idahoense

Athabaskia bithus

Bythicheilus typicum

Caborcella cracens

Dorypyee wellsvillensis

9

3

130

127



: {[

10.

Glossopleura fizantea?

Glossopleura puncitatum

Glessopleura sp, undet, 1

Kootenia spencel

Covered interval with shale float:

interval exposed on spur

immediately south of measured

section; consists of shale,

calcarecus; medium-dark~gray,

weathers light-gray- to pale

yellowish-trown: beds 1/8 to 1/4

inch thick,

UU-433 (109) Alckistocare idahoense

U434 (99)

Alokistocare izticaudun

- Athabaskia bithus

Bythicheilus typicum

Glossopleura kicn

Glossopleura punctatum

Pagetia liras

Alokistocare idahocense

Alokistocare mutablis

Athabaskia bithus

Bvthicheilus typicum

Dorypyge wellsvillensis

Elrathina spencei

Glossopleura gigantea

N\
[0}
09}
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Glossopleura puncltatum

y Kootenla speucel

Oryctocare geikel

Oryctocephalus walcottl

Pagetlia clytiz

Peronopsis bonnerensis

Peronopsis brichemensis

Thoracocare minuta

Zacanthoides grabzul

3 k]

Zacanthoides idahoensis

Zacanthoides prolixis

Hyolithes sp, undet,
inarticulate brachiopodS.cveesroceses 16
9, Shale, calcareous, medium-dark-gray,
weathers grayish-orange; beds
1/8 to 1/4 inch thick,

UU-430 (92) Alokistocare idahoense

Athabhaskia bithus

Bathyuriscus brighamensis

Bythicheilus typicum

Chancia cf, C, ebdome

Glossopleura gisgantea?

Glossoplevra Trona?

Glossopleura punstatum

Kootenia spencel

Oryetocerhalus walcotti

Zacantholdes grateul

DS
O



articulate brachiorpods
algal "seaweed”. .. vevvicererncnrceee D
8. Covered interval; shale and limestone
float; prospect pit in calcareous
shale and argillaceous limestons;
beds 1/0 to two inches thick,

UU-464% (74) Alokistocare idahoense

Athataskia bithus

Eyolithes sp. undet,

U429 (56) Alokistocore laticaudum

>
Bsthyuriscus wrighanensis

Bytnicheilus typicum

Blrathina spengei

Glossopleura punctatun

Kootenia spericel

Oryctocephalus walcotti

_Ihg etia cf, P, fossula

Pagetia lira

Peroneopsis bonnerensis

Zacanthoides zrabaul

inarticulate rachiopodS..eeesoesesee 50
7. ©Shale, calcareous, dark-gray, weathers

light~brown to medium-gray;

[N

beds one to two inches thick;
scatiered thin limestone beds,

UU-£28 (37) Achlysopsis punctatum

Bathyuriscus brighamensis

29¢

89
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" Blrathina spencel

Oryctocephalus walcottl

=,
@

Pagetla cf, P, fosazy

Peronopsis bonnersnsis

Feronopsis trighamensis

Hyclithes sp. undet,
inzrticulate trachiopods

UU-427 (27) Achlysopsis punctatum

Batihyuriscus brighamensis

Bythicheilus typicum

Elvathina spencel

Oryctocephalus walcottl

Pagetia cf, P, fezsulzs

Peronopeis bonnerensis

Peronopsis brighamensis

Prohedinls? spencel

Inarticulate brachiopodS,sees:iveeeses 20
6, Shale, calcareous, dark-gray, weathers
light~-brown; beds 1/4 to two
inches thicKesscseessronacassssvoesrosscesees 8
5. Shale, argillaceous, medium-gray, weathers
gravish-corange-to pale yvellowish-brown;
beds 1/4 to 1/2 inch thick,

Uu-425 (&) Alokistocarella trighamensis

Bathyuriscus wasatchensis

Elrathina cf, E. spencel

¢S]
O
'._\.



Ogygopsis typicalls

Olencides spencel -

Oryctocare geikel

Qryctocephalus walecotti

Peronopsis bonnerensis

Peronopsis brighamensis

Gogis guntheri?

Hyolithes sp., undet,

SPonge SpiculeSO"O"00'-‘--#-"!!0!- 13

NAOMI PEAK TONGUE OF TWIN KKOBS FORMATICN -~26 feet

b,

Limestone and sandstone; limestone medium-light-

gray, weathers nedium-gray; beds range

from four inches to one foot thick; sand

concentrated as pockets, stringers, and

interteds., Sandstone light~-gray, weathers

light-to-moderate-brown, Sandstone

vweathers to higher relief; minor secondary

quartz and calcite crystals formed by

hydrothermal activity,

UU~~423 (26) Kootenia arcuata

vu-422 (25)

Naomiaspis typicalis

Qryctocare geikel

Peronopsls bonnerensis C

Folielle milleri

inarticulate hrachiopods

Kootenia arcuata

Naomiaspis typicalils




Uu-421 (17)

U420 (13)

Oryctocare geikel

Paralbertelia Jjudithi

Poliells milleri

Helcionella sp, undet,
inarticulate brachiopods

Albertelloides dispar

Nyella limbus

Olenoldes maladensis

Oryctocephalus maladensis

Pagetia reosseri

Poliella gexrmana

Albertellioldes dispar

Albexrtelloides fritsl

Chancia vemista,

Kooteniz arcuatsa

Hyella linmbus

Nyella periosus

Olenoides maladensis

Oryctocephalites tyvpicalis

Orycthocephslus maladensis

Pagetia resseri

Paralbertella Judithi

Poliella germana

Ptarmiganlia exisua

Plarmiganoides propinqua

Ptarmizanoides stokesi

Helcionella sp, undet,



~ inarticuvlate brachiopods
ostracods

Uu-463 (6) Kootenia arcuata

Nvella periosus

Nyvellina meladensis

Oryctocephalites typicalis

Paralbertella judithi

Ptarmigania exisua

Hyolithes sp. undet,

UU-419 (3) Kootenia axrcuata

Nyella sp. undet.

Olenoides maladensis

Oryctocevhalites itypicalis

Parslbertella Judithi

Ptarmiganocides stokesi

inarticulate rachiopPodS.seeeseeresce 26

BRIGHAM QUARTZITE --Upper 24 feet measured
3. Sandstone, medium-grained, dolomitic,

medium-light-gray, weathers dusky-

.brown to moderate~-trown; beds

range from two inches to two

feet thick; abundant limonite

spacks throughout; sparsely

fossiliferous,

UU-466 (17) Albertella gynthos

Albertellina aspinosa
i il

Micella? SPC u‘ﬁet.llllﬂll.lilllﬂll 18
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2, Quartzite, medium- to coarse-grained,

rale yellowish~brown, weathers

pale red~ to light-brown; beds

three inches to one foot thick;

abundant limonite specks;

"Skolithus" tube COMMON.4ueversovevreorsseanes O 0
1, Quartzite and interbedded argillite;

thickness not measured,



