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R E D  B U T T E  C A N Y O N  R E S E A R C H  N A T U R A L  A R E A :
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Abstract — Red Butte Canyon is a protected near pristine canyon entering Salt Lake Valiev. Utah It contains a 
well-developed riparian zone and a perennial stream; hillside vegetation ranges from grasslands on the lower limits to 
Douglas-fir and aspen stands at the upper elevations In this paper we describe the history of human impact, natural history 
aspects of climate, geology, and ecology and fauna! and floral information for key species in the canyon. The role and 
importance of Research Natu ral Areas is discussed, particularly with respect to the need to protect Red Butte Canyon—one 
of the few remaining undisturbed riparian ecosystems in the Intermountain West.

Key wordsi grassland, IntvrmoHntain West, oak-maple, plant adaptationr Red Butte Canyon, Research Natural Area, 
riparian ecology.

R ed  B u tte  C an yon , o n e  o f  m any can yon s in  
the W asatch  R ange o f  U tah, o p en s  w estw a rd  
in to  Salt Lake Valley, im m ed ia te ly  east o f  th e  
U n iversity  o f  U tah  (F ig . 1). L ike m ost can yon s  
along  th e  W asatch  F ront, it is a grassland  at th e  
lo w est e lev a tio n s, is  fo rested  at its u p p er  en d , 
an d  has a p eren n ia l stream . W hat m akes th is  
can yon  u nusual is  its history. T h e  canyon  was th e  
w a tersh ed  for F ort D o u g la s , th e  U .S . A rm y post 
built in 18 6 2  that o v er lo o k ed  Salt L ake City. A s 
a p r o te c te d  w atersh ed , th e s e  lands w e r e , for th e  
m ost part, k ep t free  from  grazing, farm ing, and  
o th er  h u m a n -im p a ct activ ities. W h en  th e  U .S . 
A rm y d ec la red  th e se  lands surp lus in 1969, the  
U .S . F orest S erv ice a ssu m ed  resp on sib ility  for  
th e  can von . S in c e  that tim e . R ed  B u tte  C an  von

J  J

has b e e n  kept in  its p r o te c te d  sta te  and d e s ig ­
n a ted  a R esearch  N atural A rea (R N A ).

T h e  R esearch  N atural A rea  d esign ation  
d e n o te s  an area  that has b e e n  se t  a sid e  b eca u se  
it co n ta in s unusual or u n iq u e  featu res o f  su b ­

stantia] va lu e  to  society . T h e se  m igh t in c lu d e  
u n iq u e  g eo lo g ica l fea tu res, en d a n g e red  p lant 
an d  anim al sp ec ie s , or areas o f  particu lar va lue  
for sc ien tific  research  as b a se lin e  b en ch  marks 
o f  e c o sy stem s that h a v e  b e e n  la rg e ly  d estro y ed  
by h um an  im pact. In th e  case  o f  R ed  B u tte  
C an yon , th e  R N A  d esig n a tio n  w as g iven  
b eca u se  this canyon is o n e  o f  th e  fe w  rem ain in g  
( if  n o t the last) u n d istu rb ed  w a tersh ed s in th e  
G reat B asin . T h e  U .S . F o rest S erv ice  report 
p ro p o sin g  that R ed  B u tte  C anyon  b e  d ec la red  a 
R esearch  N atural A rea d e sc r ib e d  ih e  can yon  as 

. a living m u seu m  and b io lo g ica l librarv o f  a 
size  that exists n o w h e re  e lse  in  the G reat Basin  
. . . an invaluable b e n c h  m ark in  eco lo g ica l 
tim e."  T h e  R ed  B utte C an yon  R N A  is u n iq u e  
b eca u se  it is a relatively  u n d istu rb ed  w a tersh ed  
ad jacen t to  a m ajor m etro p o lita n  area (Sa lt L ake  
V alley). To p ro tect this valuab le resou rce, a ccess  
to  th e  R ed  B u tte  C anyon  R N A  has b e e n  largely  
restricted  to  sc ien tific  investigators. O n e  o f  th e
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Fig. 1, Location of Red Butte Canyon and oHier sites referred to in text,

goals o f  th e  R N A  Program  is to  p ro tect and  
p reserv e  a rep resen ta tiv e  array o f  all sign ificant 
natural e c o sy stem s and th eir  in h eren t p ro cesses  
as b a se lin e  areas. A se c o n d  goal is to  co n d u ct  
research  on  ec o lo g ica l p ro cesses  in th e se  areas 
to  learn m ore about th e  fu n ctio n in g  o f  natural 
versus m an ip u la ted  or  d istu rb ed  eco sy stem s. 
R esearch  activ ities in th e  R ed  B u tte  C an yon  
R N A  are d irec ted  a t both  o f  th e se  goals: under*  
stan d in g  basic eco lo g ica l p ro cesses  (p h ysio log i­
cal adaptation , d rou gh t adaptation , n u trien t  
cyclin g , e tc .)  and a lso  the im pact o f  h u m a n s on  
ou r can y o n s th ro u g h  both  a irborne (air p o llu ­
tion , acid  rain, e tc .)  and lan d -re la ted  (grazing, 
h u m a n  traffic, e tc .)  activ ities. T h e  latter are  
c o n d u c te d  th rou gh  com p arison  o f  R ed  B u tte  
w ith  o th er  can yon s a lon g  th e  W asatch R ange.

In  size , R ed  B u tte  C anyon  is relatively  sm all 
co m p a red  w ith  o th e r  dra inages a long  the, 
W asatch  F ront. T h e  d ra in age basin covers an  
area o f  ap p rox im ately  2 0 .8  k m 2 (5 1 4 0  acres)  
(F ig . 2). T h e  d rainage arises on  th e  east from  a 
m in or d iv id e  b e tw e e n  C ity  C reek  and E m igra­
tion  can yon s and  drains to  th e  w est. T h e  canyon  
lias tw o  m ain  forks (K n ow lton s an d  Parleys) an d  
m an y s id e  can yon s. N ea r  th e  canyon  b ase, a  
reservo ir  w as co n stru cted  earlier  th is cen tu ry  to  
p rov id e  a m ore stab le  w ater  su p p ly  to  F o rt  
D o u g la s. T h e  d iversity  o f  s lo p e  and  a sp ect c o m ­
b in ation s o f  th e  terrain  co n tr ib u tes  to a variety

o f  b io tic  co m m u n itie s  a long  an e lev a tio n  grad i­
en t from  about 15 3 0  m (5 0 2 0  ft) on  th e  w est e n d  
to  m ore than 2 5 1 0  in (8 2 3 5  ft) at th e  crest.

T h e  p u rp ose o f  this p ap er is to p ro v id e  a b r ie f  
d escrip tion  o f  the his tor)-; flora, geo logy , c l i­
m ate, and eco lo g y  o f  d iis unusual and valuab le  
resource. T h ere  is in crea sin g  in terest in  R ed  
B u tte  C an yon , in part by sc ien tif ic  in vestigators  
b eca u se  o f  its u tility  as a p ro tec ted , u n d istu rb ed  
w atersh ed , anti in part by cu riou s c itizen s from  
the nearby Salt Lake Valley. Yet. th ere  Inis n o t  
b e e n  an overall re feren ce  availab le for th ose  
in terested  in general fea tu res o f  th e  ca n y o n  or 
past eco lo g ica l s tu d ies  w ith in  th e  can yon . M ost 
o f  th e  in form ation  on R ed  B u tte  C an yon  is 
scattered . W ith  th e  c lo su re  o f  F ort D o u g la s  in
1991 , m any o f  th e  h istorical records w ill b e c o m e  
m ore d ifficu lt to access. It is h o p e d  that th e  
syn th esis p r e se n te d  in  th is  p ap er  w ill p rov id e  
th e  n ecessa ry  b ack grou nd  for th o se  in te r e s te d  
in the h istory and e c o lo g y  o f  th e  R ed B u tte  
C anyon R N A . Irving M cN u lty  first su m m arizes  
th e  h istory o f  th e  can yon , fo llo w e d  by T ed  
A m o w s  d escr ip tion  o f  g eo lo g y  and  soils, Jam es  
E h ler in g er  co n tr ib u ted  th e  hydrology, c lim a te , 
and p la n t ec o lo g y  sectio n s . T h e  sec tio n  on vas­
cu lar flora w as prepared  b y  L ois A m ow , and  
N orm an  N e g u s  w ro te  the m am m alian  a n d  avian  
fauna sec tio n s .
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Table I. Description of geological formations in Red
Butte Canyon,
1 ............. ■ ■ i ■■ ■ I. -  ■ ■■ k m  . II ■ a. ftllMlI II, II, I i ■■ .................  fcl *j ,  .

Cenozoic- era, Quaternary' system, H olocene series
fa Fhod-phin alhmwm. Sand, cobbly to silty, dark gray at 

top; grading downward to medium to light gray, sandy to 
cobbly gravel; locally bouideiy.

fe Engime/'ed fill Selected earth material that has been 
emplaced and compacted,

Cenozoic era, Quaternary and Tertiary systems, 
H olocene and Pleistocene series

fg  Alluvial-fan deposits. Bouldery to clayey silt, dark gray to 
brown; rocks angular to subrounded.

Id landslide deposits. Composition similar to material 
up slope.

M esozoic era, Jurassic system
Jtc Ttuin Creek Limestone. Brownish gray and pale gray to 

pale yellowish gray silty limestone, intercalated with 
greenish gray shale.

M esozoic era, Jurassic? and Driassic? systems
JTn Nugget Sandstone. Pale pinkish buff, fine- to medium- 

grained, well-sorted sandstone that weathers orange- 
brown. Massive outcrops form the ridge called Hed Butte.

Mesozoic era, Triassic system
Tau Ankareh Formation, upper member. Reddish brown, 

reddish purple, grayish red, or bright red shale, siltstone, 
and sandstone.

Tag Ankareh Formation, Gattra Grit Member. White to pale 
puiple, thick-bedded, crossbedded, pebbly quartzite. 
Forms a prominent white ledge for lon$ distances.

Tam Ankat'eh Formation, Mahogany Member, Reddish 
brown, reddish purple, grayish red, or bright red shale, 
siltstone, and sandstone.

Tt Thaunes Formation. Medium to light gray, fossiliferous, 
locafly nodular limestone., limy siltstone, and sandstone,

Tiv Woodside Shale. Grayish red, grayish purple, or bright 
red shale and siltstone.

Paleozoic era, Permian system .
Ppc Park City Formation and related strata- Fossiliferous 

sandy limestone, calcareous sandstone, and a medial 
phosphatic shale tongue.

Paleozoic era, Pennsylvanian system
Pw Webei' Quartzite. Pale tan to nearly white, fine- to 

medium-grained, crossbedded quartzite and medium 
gray to pale gray limestone.

Pro Round Valley Limestone. Pale gray limestone with pale 
;ray siltstone partings. Contains pale pinkish chert that 
forms irregular nodules.

Paleozoic era, Mississippian system
Mdo Doughnut Formation. Medium gray, thin-bedded 

limestone with pods of dark gray to black chert and 
abundant brachiopods and bryozoa.

Mgb Great Blue Forination. Thick-bedded, locally cliff- 
forming, pale gray, fine-grained limestone.

Mh Humbug Formation. Alternating, tan-weathering, limy 
sandstone and limestone or dolomite.

Md Deseret Limestone. Thick ledges of dolomite and lime­
stone with moderately abundant lenses and pods of dark 
chert.

Paleozoic era
P Paleozoic rocks, undifferentiated,

p ro tec t th e  w ater  su p p ly  o f  F ort D o u g la s . T h is  
law  preven  ted  any sa le  o f  lan d  in th e  can yon  or  
fu rth er w a tersh ed  d ev e lo p m en t. In  1906  th e  
U .S . A rm y bu ilt a  dam  on  R ed  B u tte  C reek  to  
su p p ly  ad d ition a l w ater for F o rt D o u g la s . T h e  
p r e se n t dam  w as co n stru c ted  b e tw e e n  1928  and  
1930 , and  th e  reservo ir  p ro v id ed  w ater for F ort  
D o u g la s  until its c lo su re  in  1 9 9 L

T h ere  are n o  grazing  record s availab le for  
R ed  B u tte  C anyon  prior to  1909 , by  w h ich  t im e  
th e  U n ited  States h ad  a cq u ired  title  to  m o st o f  
th e  land in  th e  canyon , C o tta m  and E van s  
(1 9 4 5 ) rep orted  e v id e n c e  o f  so m e  gu lly  ero sio n  
occu rrin g  in the can yon  prior to  1909  and  
a ssu m ed  it w as d u e  to  overgrazing . A lth ou gh  w e  
lack  q u an tita tive  data, th ere  are a few  iso la ted  
in c id en ts  in d ica tin g  th e  o ccu r ren ce  o f  grazing, 
i n c lu d in g  an 1S54 report o f  a y o u n g  m an d ro w n ­
in g  in a flash flo o d  in R ed  B u tte  C an y o n  w h ile  
h erd in g  anim als. O ver fort)' h ea d  o f  ox en  u se d  
to  haul san d ston e from  th e  quarry in th e  iate  
1800s rem a in ed  in th e  can yon  d u rin g  that tim e . 
In  1869  th e  W ar D e p a r tm e n t a p p o in ted  a 
h erd er  to  co n tro l lo o se  ca ttle  grazing on  F ort  
D o u g la s  and  in  th e  can yon . In 1890  th ree  sq u at­
ters had  se tt le d  in to  th e  canyon., and th e ir  forty  
h e a d  o f  ca ttle  w e re  grazing  in th e  Parleys Fork  
area b e fo re  b e in g  ev ic te d . By 1 9 0 9  th e  A rm y  
had b u ilt a g a te  at th e  m o u th  o f  th e  ca n y o n  to  
con tro l access, thu s further p ro tec tin g  th e  
w a tersh ed . A lth o u g h  th is d id  n ot p rev en t o cc a ­
sional an im als from  w an d erin g  in to  th e  can yon  
from  ad jacen t can yon s, it d id  red u ce  b o th  th eir  
n u m b ers an d  th e ir  length  o f  stay. C o n seq u en tly , 
m o st o f  the can yon  has n ot b e e n  grazed  b y  ca ttle  
or sh e e p  th rou gh  m o st o f  th is century.

P ortions o f  th e  u p p er rea ch es o f  th e  can yon  
w e r e  t im b e r e d  In 1 8 4 8 , w h e n  a road w as b u ilt  
a lon g  th e  canyon b o tto m , it w as r e p o tte d  that 
th e re  w as an ab u n d a n ce  o f  t im b er  su ita b le  for  
fe n c e  p o les. L ater T h e  C hurch  o f  Jesu s C h rist  
o f  L atter-day Saints b u ilt a b ow ery  on. T em p le  
Square in d ow n tow n  Salt L ak e C ity  in. th e  1850s  
w ith  w o o d  o b ta in ed  from  T ab le M o u n d  
(b e tw e e n  K n ow lton s F ork  and B ea v er  C an yon ). 
In  1863  th e  A rm y co n stru c ted  3 4  b u ild in gs at 
F ort D o u g la s  from  ‘‘tim b er  h a u led  from  th e  
c a n y o n s /’ b u t th e re  is n o  in d ica tion  as to  h o w  
m u ch  tim b er  ca m e  from  R ed  B u tte  C an yon . 
H ow ever, ap p aren tly  n o t m any tim b er-size  trees  
w e r e  availab le in  the lo w e r  can yon  as in d ica ted  
b y  a  p io n e e r  w h o  b u ilt a lo g  cab in  in  th e  can yon . 
H e  sta ted  h e  h ad  to  travel five m iles  up  th e
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ca n y o n  to  obtain  en o u g h  logs for tlie  cab in  in  th e  
early  1860s.

T h ere  are n o  availab le records o i fires that 
m ay h ave o ccu rred  in  th e  can yon , In 1988 a fire  
from  E m igration  C an yon  sp read  in to  th e  u p p er  
h ead w aters o f  R ed  B u tte  C reek  b efo re  it w as 
co n ta in ed . T h e  land  w as su b seq u en tly  r e se e d e d  
w ith  native sp ec ie s  b y  th e  U .S. F o rest Service.

L and  o w n ersh ip  w ith in  th e  canyon  ch a n g ed  
several tim es d u rin g  th e  la te  1800s and early  
1900s. L an d  o c c u p ie d  b y  F o rt D o u g la s  in 1862  
w as offic ia lly  g iv en  to  the U .S . A rm y in  1867  
w h en  P res id en t Joh n son  w ith d rew  four square  
m iles from  p u b lic  d o m a in  for th e  u se  o f  th e  
Arm y. H ow ever, th is in c lu d ed  o n ly  a sm all p o r­
tio n  o f  th e  m outh  o f  R ed  B u tte  C anyon , T h e  Salt 
L ake R ock C om pany, w h ich  quarried  m ost o f  
th e  sa n d sto n e  in  th e  can yon , o w n ed  part o f  th e  
can yon , and  th e  U n ion  P acific  R ailroad C o. 
a cq u ired  four se c tio n s  in  th e  lo w er  p ortion s o f  
th e  can yon  in  th e  lS 6 0 s , S m aller  p ortions o f  th e  
can yon  w e re  c la im ed  b y  p rivate ind iv iduals  
u n d er  the H o m e ste a d  A ct o f  1862 . Such  c la im s  
co u ld  b e  a cq u ired  easily  u n d er  th is act, w h ich  
w as very  liberal and  req u ired  on ly  a  sm all claim  
fee . G radually, b e tw e en  18 8 4  and 1909 , th rou gh  
a co m b in a tio n  o f  acts o f  C o n g ress , ex ch a n g es o f  
property, and ou trigh t purchases, F o rt D ou glas  
o b ta in ed  title  to  m ost o f  th e  canyon, by 18 9 6  and  
a lm ost th e  en tire  canyon  by 1909, O n ly  th ree  
sm all p arcels o f  a to ta l oi less  than 9 0  h ecta res  
( —2 0 0  acres) are still p rivately  o w n ed  today, and  
th e se  are c lo se  to  the m argins o f  tlie  canyon . In  
1969  th e  U .S . D ep a r tm en t o f  D e fe n s e  re lin ­
q u ish ed  ow n ersh ip  o f  R ed  B u tte  C anyon . T h e  
U .S . F o rest S erv ice  is n o w  resp o n sib le  for th e se  
lands. T lie  F o rest S erv ice  reco g n ized  tlie  natu ­
ral sta te  o f  th e  area had b een  p reserv ed  through  
m an y years o f  c lo su re  to  the p u b lic  an d  d e s ig ­
n a ted  R ed  B u tte  C anyon  a  R esearch  N atural 
A rea in 1970 . B y d efin itio n  su ch  areas are tracts 
o f  land that h a v e  not b e e n  strongly  im p a cted  b y  
h u m a n -re la ted  activ ities su ch  as logg in g  or graz­
in g  b y  d o m e stic  livestock . T h ey  are p erm a n en tly  
p ro tec ted  from  d evasta tion  by hum ans so  th e y  
m ay serve as r e fe r e n c e  areas for research  and  
ed u ca tio n .

R ed  B u tte  C an yon  has served  as a research  
s ite  for b io log ists  fo r  o v er  fifty  years a n d  w ill 
c o n tin u e  to  d o  so  in th e  fu ture. P ublic ed u ca tio n  
a b o u t con servation  an d  th e  n e e d  for th e  p u b lic  
to  b e tte r  u n d ersta n d  th e  im p o rta n ce  o f  
R esearch  Natural A reas are m ajor co n cern s. 
R ecen tly  th e  F o rest S erv ice  b riefly  o p e n e d  th e

canyon  to th e  gen era l p u b lic . In 1 9 8 7  th e  canyon  
w as o p en ed  to  th e  p u b lic  in la te  sp rin g  for 
severa l days; tills w eek en d  o p e n in g  a ttracted  
over 5 0 0 0  visitors an d  led  to  a tram p lin g  on  
v eg e ta tio n  a lo n g  th e  m ain  road in  th e  can yon . 
T his o p en in g  w as rep ea ted  in 1988  and  
attracted  1 1 0 0  p e o p le . C u rren tly  th e  S tate  
A rb oretu m  at th e  U n iv ers ity  o f  U tah  co n d u cts  
natural h istory  ed u ca tio n  classes ( — 10  in d iv id u ­
als p er grou p ) in  th e  low er p ortion s o f  th e  
canyon . L im ited  d e e r  h u n tin g  has b een  p e r m it­
te d  by th e  F orest S erv ice each  fall, but th e  
im p a ct o f  th e  hunts is unknow n. A R ed  B u tte  
S teer in g  C o m m itte e , co n sistin g  o f  rep resen ta ­
tives from  th e  F o rest S en d e e , th e  U n iversity  o f  
U tah , and o th er  g o v ern m en t a g en c ie s  c o n ­
cern ed  w ith  p reservation  o f  natural areas, is 
in vo lved  in m aking d ec is io n s  p ertin en t to  th e  
jurisd iction  and m a n a g em en t o f  th e  R e d  B u tte  
C anyon  R esearch  N atural A rea.

T h e  history o f  R ed  B u tte  Canyon., w ith  th e  
ex cep tio n  o f  the quarrying activity and so m e  
grazing in  th e  past century, is largely  a h istory o f  
p reservation . T h e  U .S . Arm y at F o rt D ou g las  
w as co n cern ed  w ith  th e  p ro tection  o f  th e  w a ter­
sh e d  and gradually  acq u ired  su ffic ien t control 
to  p ro tec t it. T h e  U .S. F o rest S erv ice  d ec la red  
th e  en tire  canyon  a  Research. N atural A rea and  
th u s in su red  its p ro tec tio n  for th e  fu ture as a 
b en ch  mark o f  riparian and  shrub ec o sy stem s in  
th e  In term ou n ta in  W est.

G e o l o g y

T h e  rocks u n d erly in g  R ed  B u tte  C an yon  
range in  age  from  recen t H o lo c e n e  d ep o sits  o f  
ou r time; to  M ississipp ian  rocks that are ab ou t  
3 6 0  m illion  years old. H o lo c e n e  and  P le is to c e n e  
d ep o sits  are u n co n so lid a ted , co n sistin g  m ostly  
of lan d slid es or a lluvium  d e p o s ite d  by ex istin g  
stream s. T h eir  aerial d istribution  is sh ow n  in  
F igu re 3, and a d escr ip tio n  o f  th e  d ep o sits  is 
g iven  in  T able J.. .

T h e o ld er  rocks range in  age  from  
M ississipp ian  to  Jurassic, a span  o f  ab out 2 2 0  
m illion  years. T h ey  are all co n so lid a ted  now , b u t  
originally  th ey  w ere  form ed  as d ep o sits  in  
o cea n s or in lan d  seas or as sand d u n e s  in an  arid  
en v iro n m en t. N o  rocks rep resen tin g  th e  
ap proxim ately  1 4 0  m illion  years b e tw e e n  th e  
e n d  o f  Jurassic t im e  an d  th e  H o lo c e n e  are p res­
en t in R ed  B u tte  C an yon . E ith er  th e y  w e r e  
n ev er  d e p o s ite d  or th e y  have b e e n  erod ed .

T h e  co n so lid a ted  rocks in m o st parts o f  th e
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Fig. 5, Soils map of Red Butte Canyon. See Table 2 for a description of abbreviations. Adapted from Woodward et a], 
(1974),

until flo w  is c o lle c te d  in  th e  reservoir lo ca ted  
n ea r  th e  b a se  o f  th e  can yon . T h e  stream  has 
created  a n arrow -based  ca n y o n  w ith  s id es  rising  
abruptly  at an  average s lo p e  o f  ab ou t 3 5  d eg re es  
to  th e  north  and ab ou t 4 0  d e g r e e s  to  th e  south . 
Im m ed ia te ly  u pstream  o f  th e  reservoir is a U .S . 
G eo lo g ica l Survey H y d ro lo g ic  B en ch  M ark Sta­
tion. T h is gag in g  station  has b e e n  m a in ta in ed  by  
th e  U .S . G eo lo g ica l Survey s in c e  O cto b er  .1963, 
Prior to  that, th e  C orps o f  E n g in eers , U .S . Army, 
reco rd ed  m o n th ly  d isch arge at th is location  
b eg in n in g  in  January 1942.

T h e  average m o n th ly  d isch arge (1 9 6 4 -8 8 )  is 
0 .1 3 3  m'Vsec ( —4 .7  ft3/s e c )  as it en ters  th e  res­
ervo ir  at 16 4 6  in (5 4 0 0  ft) e lev a tio n  (U .S . G e o ­
log ica l Survey  records). T h e  stream  flow  
ex h ib its  a straightforw ard annual pattern , char­
acteristic  o f  th is g eo g ra p h ic  reg io n — high  spring

flow s driven  b y  sn o w m elt fo llo w ed  by very  
m u ch  red u ced  flo w s d er iv ed  from  grou n d w ater  
th rou gh ou t th e  rem ain d er o f  the year (F ig . 6). 
Spring  m e lt  flow, w h ic h  is typ ically  an ord er  o f  
m a g n itu d e  grea ter  than  o th er  p er io d s o f  th e  
year, peaks in  M ay an d  p ersists for 6 - 8  w eek s. 
T h e  average m o n th ly  stream  flo w  rate d urin g  
M ay is 0 .4 1 6  m'Vsec (1 4 .7  ft'Vsec), By S e p te m ­
ber, th e  lo w est average m o n d ily  f lo w  rate, 
stream  d isch arge has d ecrea sed  to  0 .0 5 8  m 3/s e c  
(2 .0  ftV sec). M ean, stream  flo w  rates d o  n ot  
in crea se  d u rin g  th e  su m m er m on th s, a lth ou gh  
n early  o n e-fo u rth  o f  th e  annual p rec ip ita tion  
falls during this p eriod .

A verage m o n th ly  stream  flo w  values, h o w ­
ever, h id e  m uch  o f  th e  stream  d yn am ics and  
resu ltant im p a ct on  riparian v eg eta tio n . O n  a 
daily  basis, stream  flow s can  vary tre m en d o u sly
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Table 2. Description of unifcs on the soils map of Red
Butte Canyon.

AGG Agassiz- association, very steep. 40-70 percent 
slopes; moderately permeable, well drained. Agassiz—35 
percent, very cobbly silt loam on ridges and convex areas 
of upper slopes. Picayune—-55 percent, noncalcareous 
variant, gravelly loam in concave areas and in draws. 
Other soils— 10 percent.

BCG Brad very rocky loamy sand, 40 to SO percent 
slopes. Very permeable, extremely well drained. Very 
rocky, cobbly, loamy sand; dark reddish-brown; shallow.

BEG Braclshaw-Agassfe association, steep. 40-70 per­
cent slopes; moderately permeable, well drained. 
Bradshaw—55 percent, very cobbly siltdoam in slightly 
concave areas. Agassis.—35 percent, very cobbly sitf-loain 
in convex areas and ridgetops where soil is shallow. Other 
soils— 10 percent.

DGG D eer Creek-Picayune association, steep. 30-60 
percent slopes; moderately permeable, well drained. 
Deer Creek—55 percent; loam; very dark brown; deep 
on very steep, north- and northeast-facing mountain 
slopes. Picayune—35 percent; gravelly day loam; very 
dark brown, deep, calcareous on west-facing slopes. 
Other soils— 10 percent.

EMG Emigration very cobbly loam, 40 to 70 percent 
slopes. Moderately permeable, well drained. Cobbly 
Joarn; facing south; dar k, grayish brown; shallow; patches 
of bedrock.

HGG Harkers-Wallsburg association, steep. Moder­
ately permeable, well drained. Harkers—55 percent, 
loam, 6—40 percent slopes, very dark brown, deep in 
drainageways and concave areas of slope faces. Walls- 
burg -35 percent, very cobbly loam, 30-70 percent 
slopes, on ridges and convex areas of slopes where bed­
rock is near the surface, very dark grayish brown, shallow. 
Other soils—.10 percent.

HHF Ilarkere soils, 6 to 40 percent slopes. Moderately 
permeable, well drained. Loam and cobbly loam, on 
sloping old alluvial fans and steep mountain slopes.

LSC Lucky Star gravelly loam, 40 to 60 percent 
slopes. Moderately permeable, well drained. Very dark 
grayish brown, deep on northerly slpes,

Mw Mixed alluvial land. Poorly drained, highly stratified 
mixed alluvium on undulating, gently sloping, and nearly 
level flood plains.

d u rin g  sn o w in e lt, d e p e n d in g  o n  air tem p era ­
tu res an d  sn ow p ack  depth, (prim arily that o f  
u p p e r  R ed  B u tte  C an yon  and  K n ow lton s Fork) . 
T h e  19S2—S3 w in ter  w as o n e  o f  u n u su ally  h igh  
p rec ip ita tio n  a lo n g  th e  W asatch  F ron t. H ea v y  
sn ow s in  m id -M ay  1983  w e r e  fo llo w ed  by  
eq u a lly  u nu su al warm  tem p era tu res at th e  en d  
o f  th e  m on th . A s a c o n se q u e n c e , stream  flow  
rates p e a k e d  at reco rd  values. O n  2 8  M ay 1983, 
R ed  B u tte  C reek  cr e sted  at a d isch arge rate  
e x c e e d in g  2 .9 7  rn'Vsec (1 0 4 ,9  itV sec) (stream  
f lo w  w as a b o v e  th e  m axim u m  g a g e  h eigh t), and

overlan d  flow  w as substantia l. T h is w as by  far 
th e  grea test d isch arge rate in  rece n t t im es , 
having  e c lip se d  th e  p rev iou s m axim um  sin g le  
day rate o f  1 .70  m 3/s e c  (6 0 .0  ft "/sec) m ea su red  
on  18 M ay 1975  (U .S . G eo lo g ica l Survey  
R ecords).

T h e  u n u su a lly  h igh  stream  d isch arge rate in  
M ay 19 8 3  is o f  particu lar s ig n ifica n ce  b eca u se  
o f  its im p a ct o n  stream  g eo m o rp h o lo g y  and  
ad jacen t v eg eta tio n . T lie  high, flow s q u ick ly  
sco u red  th e  stream b ed , tak in g  o u t b eaver  d am s, 
ero d in g  stream  banks, k nock ing  d ow n  riparian  
trees , and ca u sin g  m assive e r o s io n . G u llie s  5 - 1 0  
m (1 6 -3 3  ft) d e e p  w ere cu t in to  p erm a n en t  
strea m h ed s in  K n ow lton s Fork and  th ro u g h o u t  
R ed  B u tte  C reek . S ed im e n t flo w  a sso c ia ted  
w ith  tins record  stream  d isch a rg e  w as in ex cess  
o f  2 6 9  m etr ic  tons ( -“5 9 3 ,0 0 0  lb s )  p er  day in  
m id -M ay  (co m p a red  to  typ ical sp rin g  m elt c o n ­
cen tra tion s o f  1 m etr ic  to n  1—2 2 0 0  lbs] p er  day) 
(U .S . G eo lo g ica l S u rvey  R ecords); th is r e su lted  
in  a  d e lta  form ation  at th e  m o u th  o f  R ed  B u tte  
R eservoir. Prior to  th e  1 9 8 2 -8 3  w inter, no  d elta  
h a d  ex isted . T h e  d e lta  w as soon  —SO m  ( ~  100  
ft) long. By 1 9 9 0  th e  d e lta  h ad  fa n n e d  ou t m o re  
than  60  m  in to  th e  reservoir. T h e  h eavy  w in ter  
rains o f  1 9 8 2 -  83 satu rated  soils all a lo n g  th e  
W asatch  F ront, and lan d slid es w e re  co m m o n . 
R ed  B u tte  C an y o n  w as n o  ex cep tio n . S lo p e  
slou gh in g , which, k illed  th e  o v er ly in g  perennial, 
vegetation , was com m on  throughout tlie  canyon, 
N o  d o u b t th is co m p o u n d ed  th e  stream  sed i­
m en t load during  the sp rin g  o f  1983  and  for  
severa l years thereafter. In 1990  sign s o f  th e  
1982—83  s lo p e  slo u g h in g  w e r e  still c learly  o b v i­
ou s in  K n ow lton s Fork as w e ll as in  th e  u p p er  
and. lo w er  p ortion s o f  th e  m ain  can yon . N atural 
rev eg eta tio n  o f  b oth  riparian and s lo p e  v e g e ta ­
tio n  ty p es has o ccu rred  s in ce  th e se  floods. In  
particular, A c e r  n eg u n d o  (b oxeld er) and  Salix  
exigu-a (w illow ) h ave in creased  in  freq u en cy  in  
th e  n ew ly  d e p o s ited  a lluvium  a long  th e  stream - 
sid es (D o n o v a n  and E h ler in g er  1,991). R e c o v ­
ery  o f  th e  s lo u g h ed  s lo p es , w h ich  w e re  for th e  
m ost part covered  by A. g ra n d id en ta tu m  (b igtooth  
m ap le) and  Q u ercu s g a m b e lii  (G a m b el oak), has 
p r o c e e d e d  at a  s lo w er  rate, w ith  th o se  s lo p es still 
d o m in a ted  by h erb a ceo u s sp ec ies .

A s part o f  th e  b e n c h  m ark analysis, th e  U .S . 
G eolog ica l Survey m onitors several m ajor aspects  
o f  stream  quality in addition  to stream  discharge, 
in c lu d in g  w ater  tem p era tu re , su sp en d ed  sed i­
m en t, and  ch em ica l quality. In c lu d ed  w ith  
ch em ica l quality  are sp ec ific  co n d u c ta n ce , p H ,
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Fig. 6 Mean monthly discharge rates of Red Butte Creek just before it enters Red Butte Reservoir, Large and small 
tick marks indicate end-of-year and inid-year points, respectively. Data are from U.S. Geological Survey records,

d isso lv ed  oxygen  co n cen tra tio n , co liform  b a c te ­
ria, and io n ic  and  d isso lved  e le m e n ta l c o n c e n ­
trations (am m onium , arsenic, beryllium , cadm ium , 
ca lc iu m , carb on ate , ch lo r id e , ch rom iu m , cob a lt, 
copper, fluoride, iron, lead, lithium , m agnesium , 
m a n g a n ese , m ercury; m o ly b d en u m , n ick el, 
nitrate, n itr ite , p h o sp h a te , p o tassiu m , se len iu m , 
silver, so d iu m , su lfa te , strontium , vanad ium , 
and  z in c). T h e  stream  its e lf  is stron gly  a lkaline  
(p H  S .0 -8 .6 ) , and travertine is d e p o s ited  at sev ­
eral points a long th e  stream  channel (B on d  1979).

S u m m ertim e  stream  flow  rep resen ts  
g rou n d w ater  d isch arge , w h ile  th e  spring flow s 
resu lt prim arily  from  sn o w m elt at h ig h er  e lev a ­
tion s. N o t  all o f  th e  grou n d w ater  orig in atin g  
from  u p p er-e lev a tio n  sou rces en ters  th e  stream  
b efo re  it leaves th e  can yon . T racing th e  p o ss ib le  
so u rces o f  w ater  in to  stream , and  th e r e fo r e  that 
w a ter  w h ich  is available to  p lan ts, is p o ss ib le  by  
analyzi ng  th e  iso to p ic  co m p o sitio n  o f  that water. 
T h e  d eu ter iu m  :( II or D ) to  h yd rogen  ( !TI) 
ratios o f  stream  w aters h ave b e e n  m ea su red  
s in ce  Ju ne 19 8 8  at th e  U S G S  B e n c h  M ark sta ­
tion  and at th e  m ou th  o f  Parleys Fork b y  th e  
S ta b le  Iso to p e  R atio  F acility  for E n v iron m en ta l 
R esearch  at th e  U n iversity  o f  U tah (D a w so n  and  
E h ler in g er  1991). T h e se  naturally occu rrin g  
stab le  iso to p es  o f  h yd rogen  p rov id e  long-term  
d ata  that are u sefu l in a d d ressin g  b o th  lo n g ­
term  reg ion al c lim atic  p a ttern s and th e  sp ec ific

w a ter  sou rces u se d  b y  p lan ts for grow th  (se e  
d iscu ssion  b e lo w ). H y d ro g en  iso to p e  ratios 
(ratio o f  D /H  o f  a sa m p le  to  th a t o f  a standard) 
are m ea su red  relative to  an o cea n  w a ter  stan ­
dard; sam p les ligh ter  than o cea n  w a ter  h ave less  
d eu ter iu m  and  are th ere fo re  n eg a tiv e  in  th eir  
values. O ver th e  four-year m ea su rem en t p er io d  
(1 9 8 8 -9 1 ) , h ydrogen  iso to p e  ratios o f  stream  
w aters h a v e  averaged  n ear —122%<?, w ith  th e  
o n ly  seasonal ch a n g es b e in g  m o re  n eg a tiv e  
valu es occurrin g  d u rin g  spring sn o w m elt. Typi­
cally  th e  h yd rogen  iso to p e  ratio o f  w in ter  storm  
ev e n ts  (snow ) is m ore n egative  than  that of 
su m m er  storm s, T h e  h yd rogen  iso to p e  ratios o f  
w ells  an d  springs near P in ecrest ( im m ed ia te ly  
ea st o f  R ed B u tte  C an yon) are — 132%C', sligh tly  
m o re  n eg a tiv e  than R ed  B u tte  C reek  (D a w so n  
and E h ler in g er  199.1), and  su g g est that a frac­
tion  o f  th e  grou n d w ater orig in atin g  from  th e  
u p p er  p ortion s o f  th e  canyon  m ay p ersist as 
u n d erflo w  and d o es n ot e n te r  th e  creek  b efo re  
leav in g  th e  w atersh ed . H e ly  e t  al. (1 9 7 1 ) in d i­
ca ted  that substantial fracturing occurs in th e  
b ed rock  o f  R ed  B u tte  C an yon , w h ich  w ou ld  
h ave th e  e ffe c t  o f  in crea sin g  grou n d w ater  loss  
from  the can yon  through  th e se  layers and  n o t  
via stream  d isch arge.

B ond  (.1977, 1 9 7 9 ) in v estig a ted  n u tr ien t-  
con  cen tration  pattern s o f  stream  flo w  in  R ed  
B u tte  C reek . In  particular, h is  stu d ies fo c u se d
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Table .3. Locations oi weather stations of Red Rutte Canyon, All stations were operated by the U.S. Army between 
1942 and 1964, and only precipitation was recorded. The. U.S. Geological Survey has maintained a storage gage at Red 
Butte #2 since 1964. The Biology Department at the University of Utah lias maintained daily temperature, humidity, and 
wind speed records at Red Butte #2, Red Butte #4, and Red Butte #6 since 1982. Red Butte #1, while technically outside 
the canyon, iorrns an integrated part of the weather station complex.

Station Location Latitude Longitude Eievation Period

Red Butte #1 Fort Douglas 40® 46' 110° .50' 1497 m 1942-1964
Relocated to Biology 

Experimental Carden
40° 46' 110°50' 1515 m 1991-present

Red Butte #2 Head of Red Bntte 
Reservoir

40"47' n r  48' 1653 m 1942-1964
1982-present

Red Butte #3 Along Red Butte Creek 
at Brush .Basin

40" 48' n r  47- 1865 m 1942-1952

Red Butte #4 Along Red Butte Creek 
100 m west of Beaver 
Canyon

40° 48' n r  46' 1890 in 1942-1971
1982-present

Red Butte #5 Parleys Fork 100 m above 
inlet to Red Butte Creek

40° 47' 111*48' 1753 m 1942-1956

Red Butte #6 U pper end K nowitons F ork; 40* 49’ n r  45' 2195 m 1946-1971
relocated to top of Ells Fork 40° 49f in °4 6 ' 2195 m 1982-present

on  re la tion sh ip s b e tw e e n  n u trien t transport out 
o f  the w a tersh ed  and  stream  d isch arge rates. 
S o lu te  co n cen tra tio n  w as not n ecessarily  p ro ­
p ortional to  stream  d isch arge. In stead , for m any  
ion s, su ch  as m a g n esiu m , su lfa te , and ch lorid e , 
th e  re la tio n sh ip  w as logarith m ic. T h e  s lo p es o f  
th e s e  re la tion sh ip s d e p e n d  on  w h eth er  stream  
How is in crea sin g  (i.e ., sp rin g  sn o w m elt) or 
d ecrea sin g , O v er  th e  co u rse  o f  th e  year, a loop  
o r  d irection a l trajectory  was fo rm ed  by h avin g  
tw o  d ifferen t s lo p es. F or m ost o f  th e  m ajor ions, 
th e  trajectory  w as c lock w ise; that is, io n ic  co n ­
cen tra tio n  wa s greater in  w in ter  w h e n  flo w  rates 
w e re  lo w  th a n  d u rin g  sum m er. P lant grow th o f  
th e  d o m in a n t riparian sp ec ie s  c o m m e n c e s  n ear  
th e  e n d  o f  th e  sn o w m elt p er io d , an d  it is q u e s ­
tio n a b le  w h e th er  riparian sp ec ie s  are ab le  to  
u tilize  the grea ter  n u tr ien t availab ility  d urin g  
th e  sn o w m elt p eriod . A fter sn o w m elt, stream  
d isch arge  is b a se d  prim arily  on  grou n d w ater  
in p u t. N itra te , am m on iu m , and  p h o sp h a te  c o n ­
cen tra tio n s in  R ed  B u tte  C reek  d u rin g  g ro u n d ­
w a ter  d isch a rg e  are lo w  (B o n d  1979). In 
con trast, overall co n cen tra tio n s o f  ca lc iu m , 
m a g n esiu m , sod iu m , ch lo r id e , and su lfa te  are  
m u ch  grea ter  b e c a u se  o f  p aren t b ed ro ck  char­
acteristics.

C l im a t e

C lim a te  w ith in  R ed  B u tte  C anyon  is charac­
ter ized  b y  hot, dry su m m ers and long , co ld  
w in ters. M ost p rec ip ita tion  occu rs in  w in ter  and  
sp rin g , w ith  th e  su m m er  rains less p red ic ta b le  
and  d e p e n d e n t  o n  th e  e x te n t to  w h ich  rnon-

soon a l sy stem s p en e tr a te  in to  northern  U tah. 
M ean  annual p rec ip ita tio n  ranges from  a b o u t  
5 0 0  m m  (2 0  in) at th e  low er e lev a tio n  to approx­
im ate ly  9 0 0  mtn (3 5  in) at th e  h ig h er  e lev a tio n s  
(H e ly  e t  a l  1 9 7 1 , B on d  1977; T able 3 ).

P recip ita tion  sta tion s h ave b e e n  m o n ito red  
in  B ed  B u tte  C an yon  b y  severa l grou p s. T h e  
U .S. A rm y h ad  six rain g a g es in op era tio n  
b e tw e e n  1942  and  1964  (T ab le 3 ). B o n d  (1 9 7 7 )  
c o lle c te d  data at severa l o f  th e s e  sta tion s  
b e tw e e n  1 9 7 2  a n d  1974 , In ad d ition , th e  U .S . 
G eo lo g ica l Survey m ain ta in ed  storage gages at 
R ed B utte #2 , R ed  B u tte  # 4 , and R ed  B u tte  # 6  
b e tw e e n  1 9 6 4  and 1974. S in ce  that t im e , th ey  
have m ain ta in ed  a storage g a g e  at R ed  B u tte  #2 . 
W ithin  th e  w atersh ed , d a ily  p recip ita tion  as 
rainfall is co lle c te d  at ea ch  o f  th e  w e a th e r  sta­
tions: sn ow fa ll is n ot a d eq u a te ly  m ea su red  by  
th e  sen sors in p la ce . H ow ever, th e se  data are 
cu rren tly  c o lle c te d  at H o g le  Z oo  in  Salt L ake  
C ity  (sam e e lev a tio n  as p rev io u s R ed  B u tte  # 1 , 
but 4  km sou th ).

V ariation in  annual p rec ip ita tion  w ith in  R ed  
B u tte  C anyon  is strongly  d e p e n d e n t  o n  e lev a ­
tion  (F ig . 7). T h e  s lo p e  o f  th is re la tion sh ip  is 
sim ilar to  that o b serv ed  for o th er  m ou n ta in ou s  
areas w ith in  th e  G reat B asin  (H o u g h to n  1 9 6 9 ), 
an d  p recip ita tion  at. th e  Salt L ake C ity  rep ortin g  
station  ( Salt L ake C ity  In ternational A irport) 
falls on  th is relationsh ip . T h u s, w h ile  lack in g  
co n tin u o u s p recip ita tion  record s (or th e  can yon  
proper, p recip ita tion  record s availab le for Salt 
L ake C ity can  b e  u sed  as a p relim in ary  basis for  
estim a tin g  m ean  annual p rec ip ita tion  at d iffer­
e n t  location s w ith in  th e  can yon .



106 G r e a t  Ba s in  N a t u r a l ist [V olum e 52

e
E
C .a

‘SL
0
£
G .

2
n
c

1

Elevation, rn

Fig, 7- Relationship between mean Bfinu&i precipitation 
and ejevation for Red. Butte Canyon storage gages Red 
Butte #l-#6, Shown also is the mean annua), precipitation 
for the primary station of Salt Lake City (Salt Lake City 
International Airport) as the open symbol

30 -

i o
p d  o

L *

c  a? 20 -
P  <0
b r
0  t y

1  £ 10

Fig. 9. Mean monthly maximum and minimum air tem­
perature at Red Butte #2 {.1653 m elevation), Red Butte #4 
(1890 m elevation), and Red Butte #6 (2195 m elevation) 
during the growing season between 1982 and 1990.

A ir tem p era tu res  h ave b e e n  c o lle c te d  trom  
a u to m a ted  w e a th e r  stations at R ed  B u tte  # 2 , 
R ed  B u tte  #4 , a n d  R e d  B u tte  # 6  s in ce  1982 . 
M ea n  m on th ly  air tem p era tu res  at R ed  B u tte  # 2  
w e re  b e lo w  freez in g  in  D e c e m b e r  and  January  
an d  a b o v e  2 0  C  in  June, july, and  A u gu st (F ig . 
S). In contrast, m ea n  m o n th ly  tem p era tu res at 
R ed  B u tte  # 6  w ere  b e lo w  freez in g  o n ly  sligh tly  
longer, from  N o v e m b e r  th rou gh  February, and  
a b ove 2 0  C in July an d  A ugust. D u r in g  th e  m ain  
grow in g  p er io d  {M ay th ro u g h  S ep tem b er), day­
t im e  m axim um  tem p era tu res  ran ged  b e tw e e n

Pig, 8. Mean monthly air temperature, vapor pressure, 
and photosynthetically active solar radiation (400-700 nm) 
measured at Red Butte #2 between 1982 and 1990.

1 8 .7  and  3 1 .8  C  (66--S9 F ) at R ed  B u tte  # 2 , w h ile  
n ig h ttim e  m in im u m  tem p eratu res ranged  
b e tw e e n  5 .2  and  16 .4  C  (4 1 -6 2  F) {F ig . 9). A t  
th e  h igher-elevalion  stations, daytim e m axim um  
air tem p era tu res w e r e  low er. T h e  d iffe r e n c e  in  
m axim um  tem p eratu res w as n eg a tiv e ly  re la ted  
to  e lev a tio n  (m axim um  tem p era tu re  [°C] -  3 4 .3  
— 0 .0 0 4 9 4  ■ e leva tion  jm ], r  = .91 ) at approxi­
m ately  h a lf  th e  dry ad iab atic  lap se  rate. O n th e  
o th er  h an d , n ig h ttim e  m in im u m  tem p era tu res  
w ere  not rela ted  to  e lev a tio n , b eca u se  o f  co o l-  
air drainage e ffe c ts  (F ig . 9 ), R ed  B u tte  # 4  is 
lo c a te d  strea m sid e  w ith in  th e  can yon , w h erea s  
th e  o th er  tw o  stations are ab ove th e  ch an n el o f  
co ld  air that d ev e lo p s at h ig h er  e lev a tio n s and  
p ou rs d ow n  th e  canyon  at n igh t. A s se e n  in  
F igu re 9 , th is co ld -a ir  d ra in age e ffe c t  at R ed  
B utte # 4  (1 8 9 0  m [6 1 8 0  ft] e lev a tio n ) d e p r e sse d  
n ig h ttim e m in im u m  air tem p era tu res  b y  4 - 8  C  
( 7 - 1 4  F) b e lo w  th at o b serv ed  at R ed  B u tte  # 6  
(2 2 3 0  m  17292 ft j e lev a tio n ).

P h otosyn th etica lly  a ctive  solar radiation  
(PAR, 4 0 0 -7 0 0  nm ), atm ospheric vapor pressure,
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and  w in d  sp e e d  are also  record ed  at each  o f  
th e se  stations. B e tw e e n  1 9 8 2  and  1 9 9 0 , m ea n  
daily  to ta l PAR v a lu es h ave e x c e e d e d  4 0  mo) 
m " d “ 1 (F ig . S), w h ich  is typical fo r  m id -la titu d e  
sites  h avin g  o n ly  m o d era te  c lo u d  co v er  an d  little  
su m m er  p rec ip ita tion . T h is n u m b er  is q u ite  
u sefu l n o t on ly  in e stim a tin g  th e  available  
p h o to n  flux for p h o to sy n th esis , bu t a lso  in  p ro ­
v id in g  an  e stim a te  o f  th e  exten  t  o f  solar h ea tin g  
o f  th e  su rface, w h ich  u ltim a te ly  a ffects air te m ­
p eratu res. E lev a tio n  has a lim ited  im p a ct o n  the  
PAR v a lu es  w ith in  R e d  B u tte  C an yon , s in ce  th e  
d iffer en ce  in  e lev a tio n  is rela tively  sm all. H o w ­
ever, w e su sp ec t th ere  m ay b e  re la tively  large 
d iffe r e n c e s  in  PAR b e tw e e n  R ed  B u tte  C anyon  
an d  Salt L ake C ity  b e c a u se  of in crea sed  air 
p o llu tan ts w ith in  th e  c ity  that te n d  to  re flec t th e  
su n lig h t b e fo r e  it strikes th e  e a r th s  surface. 
M ost notab ly  w e  w o u ld  se e  this as h a z e  or sm o g  
w ith in  th e  va lley  that is lack ing o n c e  in. the  
canyon .

A verage m o n th ly  a tm o sp h eric  vapor p res­
su re at site  # 2  sh o w e d  little  annual variation, 
ran gin g  on ly  ab ou t 3  m bar th ro u g h o u t th e  y ear  
(F ig . 8 ). O th er  sites ex h ib ited  a  sim ilar pattern . 
T h is p a ra m eter  is largely  a ffec te d  by large air 
m ass m o v em en ts; and  s in ce  su b trop ica l air 
m asses do  n o t m ove in to  th is region  d urin g  the  
sum m er, th e  m o n th ly  ch a n g es in a tm o sp h er ic  
vapor p ressu re  ch a n g e  little  d u rin g  th e  co u rse  
o f  th e  year. H o w ev er , b eca u se  o f  th e  large  
an n u al ch a n g e  in  air tem p era tu re  and  th e  n o n ­
linear d e p e n d e n c e  o i th e  evap ora tive  grad ient 
o n  tem p era tu re , re la tive h u m id ity  lev e ls  are  
substantia lly  lo w er  and  evap orative  grad ien ts  
are su b stan tia lly  h ig h er  d u rin g  th e  su m m er  
m onths.

Va s c u l a r  F l o r a

F rom  th e  m o u th  o l R ed  B u tte  C an y o n  at 
a b o u t 1 5 3 0  m  (5 0 2 0  ft), its w alls rise to  th e ir  
h ig h e s t  p o in t— -2510 m  (8 2 3 5  ft)— at th e  h ea d  
o f  K now ! ton s Fork  in  th e  n orth east co rn er  o f  th e  
can yon . W ith in  th is m o d e st  r ise  o f 9 8 0  m  (32-15 
ft) o ccu r  four d istin ct p lan t com m u n ities: ripar­
ian , grass-forb , oak -m ap le , and  co n ifero u s. 
P in o n -ju n ip er  and  p o n d ero sa  p in e  co m m u n i­
tie s , w h ich  o ften  o ccu r  in  th is elevationaJ range  
in  U ta h  (D a u b e n m ir e  1943), are n ot p resen t in  
R e d  B u tte  C an yon . B illin gs (1 9 5 1 , 1990), in
d iscu ssio n s o f  v eg eta tio n a l zon ation  in the G reat 
B asin , c ite s  a g rea ter  in c id e n c e  o f  w in ter  
cy c lo n ic  storm s and sligh tly  m o re  m oist su m ­

m ers as factors p ro d u cin g  th e  variation  in  th e  
v eg eta tiv e  zo n es o f  th e  ea stern  b ou n d ary  o f  th e  
G reat B asin , ju m p er  is p r e se n t in th e  cen tra l 
W asatch R an ge, b u t o n ly  th ree  U tah  ju n ip er  
( ju n ip e ru s  o steo sp e iyn a )  are know n to  ex ist in  
R ed  B u tte  C anyon: a m ature tree  w ith  a 0 .5  m  
(1 .6  ft) d ia m eter  trunk, lo ca ted  on  th e  south  
s lo p e  o f  Parleys Fork and nearly  o b scu red  by  th e  
m ore m eso p h y tic  v eg eta tio n , and tw o  sh ru b lik e  
p lan ts 1 -1 ,3  m  ( 3 - 4  ft) tall grow in g  on  th e  so u th ­
w e st  d iv id e .

W ith  fe w  ex cep tio n s, n otab ly  th e  naturalized  
grasses A g ro s tis  s to lo n ife ra  (red to p  b en tg ra ss), 
B ro m u s te c to n im  (ch eatgrass), and  Poa p ra te n -  
s is  (K en tu ck y  b iu egrass), on ly  th e  m o st co m m o n  
in d ig en o u s plants that o ccu r  in th e  various p lan t  
co m m u n itie s  are lis ted  b e lo w , prim arily  b e c a u se  
th e  p r e se n c e  o f  in tro d u ced  p lan ts is usually  
d e p e n d e n t  on  d istu rb an ce and ten d s to flu ctu ­
a te  accordingly. S o m e o f  the m ore freq u en tly  
occu rrin g  in tro d u ced  p lants are lis ted  in a se p ­
arate sectio n .

Rip a r ia n  c o m m u n it y .— F rom, th e  p o in t at
w h ich  R ed  R u tte  C reek  e m e r g e s  from  th e  
canyon  and  th rou gh ou t th e  floor  o f  th e  ca n y o n  
th e  stream sid e  v eg eta tio n  (p lan ts resid in g  in so il 
kept m oist to  w e t by th e  stream ) co n sists  c h ie f ly  
o f  w estern  w ater  b irch  (B e tu la  o c c id e n ta iis  ) and  
m ou n ta in  a id er  (A lnus in ca n a ), accom panied , at 
in te iv a ls  by  usually  d e n se  stands o f  red  o sier  
d ogw ood  {C orn u s sericea) and w illow  (Salix  spp.). 
A d join ing  th e  stream  a lo n g  th e  floor  o f  th e  
ca n y o n  b e lo w  and ab ove th e  reservo ir  is an o ften  
d en se ly  w o o d e d  strip  co n sistin g  ch ie fly  o f  
G am b el oak (Q u ercu s  garrdm lii), b o x e ld er  (A c e r  
n e g u n d o ), and  b ig too th  m ap le  (A c e r  g ra n d i-  
d e n ta tu m ), m any o f  th e se  trees ranging from  9  
to 18  in {30  to  6 0  ft) or  m o re  talL A lso  in c lu d ed  
in  this p lan t co m m u n ity  are w id e ly  sca ttered  
ind ividuals or  sm all p op u la tion s o f  co tton  w o o d s  
(.P opu lu s f r e m o n ti i ,  P. a n g u s tifo lia , an d  P. X 
a cu m in a ta ), ch ok ech erry  (P rim u s m rg in ia n a ), 
W oods rose (R osa  to a o d m ) ,  b earb erry  h o n ey ­
su ck le  (L o n ice ra  in v o lu c ra ta ) , th im b leb erry  
(R u bu s p a n r if io ru s ) , serv iceb erry  (A m e la n c h ie r  
a ln ifo lia ) , w e stern  b lack  currant (H ibes h u d-  
so n ia n u m ), a n d  g o ld e n  currant (R ib es  a u reu m ). 
R elatively  fe w  sp e c ie s  o f  grass and forbs are  
fo u n d  h ere , a m o n g  them*

Ely mus giaucus 
Lonvitium dissectum 
Mahonia repens 

(Berberis repens)
Osmorhiza chilerim 
Poa eompressa

blue wildrye 
giant lomatiuiii

Oregon gfape 
sweet cicely 
Canada biuegrass
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P. pmtensis 
SmUacina stellata 
S, racemasa 
Solidago oanademis

Kentucky bluegrass 
wild lily-of-tbe-valky 
false Solomon-seal 
goldenrod

B eaver, o n c e  native, w e r e  re in tro d u ced  in to  
R ed  B u tte  C an yon  in 19 2 8  (B ates 1963) and  
w e r e  a ctive  a long  R ed  B u tte  C reek  and so m e  o f  
its tributaries for 5 4  years thereafter. N u m ero u s  
m arshy areas b e tw een  e lev a tio n s o f  1645 m  
(5 4 0 0  ft) and  2 1 3 3  m  (7 0 0 0  ft) w ere  c r e a te d  b y  
th e  im p o u n d m en t of w ater d u e  to  their darn- 
b u ild in g  activ ities. T o p reven t th e  b ea v er  p o p u ­
lation s from  b e c o m in g  u nd esirab ly  large, th e  
U tah D iv is io n  o f  W ild life  R esou rces in 1971  
u n d erto o k  m a n a g em en t o f  the p op u lation s. In 
D e c e m b e r  1981 a reco m m en d a tio n  w as m a d e , 
b ased  o n  an analysis o f  th e  w a ter  supply  to  F ort 
D o u g la s  from  R ed  B u tte  C anyon , that all b ea v er  
b e  e lim in a te d  trom  t lie  ca n y o n  b eca u se  their  
fe c e s  co u ld  co n ta m in a te  th e  w ater  w ith  the par­
a site  G ia rd ia  la m b lia . A ccord ingly , in 19 8 2  th e  
co lo n e l in co m m a n d  o f  F o rt D o u g la s a p p lied  for  
and rece iv ed  from  th e  U tah  D iv is io n  o f  W ild life  
R eso u rces  a p erm it to  rem o v e  th e  b eaver  from  
th e  can yon . S u b seq u en tly , all b eaver w e r e  'har­
v ested , ”

B ates (1 9 6 3 ) stu d ied  th e  im p a ct o f  b ea v er  on  
stream  flow  in  R ed  B u tte  C anyon . T h e  v eg e ta ­
tive  cov er  w as a ffec te d  for ap proxim ately  91  m  
(2 9 8  ft) o n  e ith e r  sid e  o f  th e  portion  o f  th e  
stream  in  w h ich  th e  b eaver  w e re  active, and  
sed im en t d e p o s ite d  b eh in d  th e  b ea v er  dam s in  
the can yon  varied  from  0 .6  to  2 ,4  m  (2 to  8 ft) in  
d ep th . H e  also n o ted  that th e  sm all alluvial 
p la in s form ed  by th e  sed im en t m a d e  it ap paren t  
th a t d u rin g  p er io d s o f  h igh  runoff, and p erh ap s  
d urin g  n orm al How, th e  dam s a llo w ed  th e  re ten ­
tio n  o f  q u an tities o f  su sp en d ed  m aterials. S ch ef-  
fe r  (1 9 3 8 ), in a report on  b ea v er  as upstream  
en g in eers , a scerta in ed  that tw o b ea v er  dam s  
re ta in ed  4 4 6 8  m ° (1 5 7 ,7 8 6  ft'1) o f  silt. It is n ot
k n ow n  w h e th e r  an actual co u n t o f  th e  n u m b er  
o f  b ea v er  d am s in R ed  B u tte  C anyon w as ev er  
m ad e; b u t th e  en v iron m en ta l ch a n g e  e f fe c te d  
by th e ir  u ltim ate  d isp la cem en t during th e  1983  
f lo o d in g  o f  w h a t h ad  to  h a v e  b e e n  en o rm o u s  
q u an tities o i se d im e n t has b e e n  sign ifican t. T h e  
rem oval o f  all in active  b eaver  dam s has in ev ita ­
b ly  led  to  th e  e lim in ation  o f  or  sign ifican t red u c­
tio n  in  th e  d en sity  o f  so m e  5 5  sp ec ie s  o f  typ ically  
w etla n d  p lan ts from  o n c e  m arshy areas w ith in  
R e d  B u tte  C an yon . F o r  exam p le , in  1990  it  w as 
n oted  that in  an area w h ich  o n c e  su p p o rted  a 
nearly  p u re  stan d  o f  c lo se ly  sp a ced  cattails

( T yph a  la tifo lia )  co v er in g  approxim ately  0 .2 5  
h ecta re  (0 .6 2  acre), o n ly  a few  sca ttered  c lu m p s  
rem ain ed . A ccord in g  to F orest S en d ee  p erso n ­
n el, th e se  losses w ou ld  not have b e e n  as sev ere  
had th e  b ea v er  dam s b e e n  active during flo o d ­
ing. S p ec ies  in th e  fo llow in g  g en era  are am on g  
th o se  u n d o u b ted ly  a ffected : E leo ch m is , Scir- 
p u sy ju n c u s , A g ro stis , C a ta h ro sa , D e sc k a m p sia , 
G ly c e r ia , Poa, P o lyp o g o n , E q im e tu m , A n gelica , 
Eetxda, C im ta ,  H e ra d e u rn , R u d b eck ia , Soli­
dago% B arb  a rea , C a rd a n iin e , N asturtium ,. 
R o r ip p a , L o n icera , C orn u s, T rifo ln im , M en th a , 
N e p e ta f L en in a , E p ilo b m m , H a b en a ria , P ole- 
n io n m m , P o lyg o n u m , R um ex, A conU um , 
R a n u n cu lu s, G eu m , R ib es , Salix, M irm du s, 
V eron ica , and U rtica.

T h e  U .S. F o rest S erv ice , Salt L ake R anger  
D istr ic t, r eq u ested  th e  U tah  D iv is io n  o f  W ild ­
life  R esou rces to re in tro d u ce  the b eaver d urin g  
th e  su m m er o f 1991. At th e  t im e  o f th is p u b li­
cation , b ea v er  had n o t y e t b een  re in trod u ced , It 
is h o p ed  that w ith  t im e  th e  p lan t diversity1 typ i­
ca lly  a sso c ia ted  w ith  b eaver  dam s w ill b e  rees­
tab lish ed .

G r a s S - f q r r  COMMUNITY— A ccord in g  to  
Stoddart (194.1), th e  grasslands o f  northern  
U tah  form  th e  so u th ern m o st ex ten sio n  o f  the  
P a lo u se  prairie. O f  the tw o co m m u n itie s  into  
w h ich  th e  P a lou se  prairie is d iv id ed , on ly  that 
d o m in a ted  by b iu eb u n eh  w h eatgrass (E lym u s  
sp ica iu s, orig inally  know n as A g ro p tjro n  
■S'picatum) occu rs in R ed  B u tte  C anyon . R ela­
tively  large o p e n  areas in h a b ited  by  grasses and  
forbs, w ith  an  occasion a l b ig sageb ru sh  {A r te m i­
s ia  tr id e n ta ta ), sq u aw b u sh  (R h us tr i lo b a ta } , and  
b itterb ru sh  {P u rsh ia  t r id e n ta ta ), are fou n d  
ch ie fly  b e lo w  th e  1829  m  (6 0 0 0  ft) co n to u r  
(K le in er  and H arper 1966), a lth ou gh  sm aller  
grass-forb associa tion s a lso  occu r  in  forest c lear­
ings at h igh er  e leva tion s. S o m e o f  th e  m ore  
co m m o n ly  occu rrin g  sp ec ie s  w ith in  th e  grass- 
forb co m m u n ity  a t low er e leva tion s are;

Achillea miUifolium 
Allium acuminatum 
Ami>msia psilostachya 
Arnbis holboeUii
Ai'istida purjmrea 

(A. iongiseta)
Artemisia ludi)-oiciaiw 
Astragalus utahensis 
Aster adsceridens 
Bakamorhiza nwtrophylla 
Balsamorhiza sagittata 
Bromus tectorum.
Cirsium uncbdatum 
Collomia linearis 
Comandra umbellata-

milfcil yarrow 
tapertip onion 
western ragweed 
Holboeii rockcress

purple tlireeawn 
Louisiana wormwood 
U tah imlkvetch 
everywhere aster 
cutleaf balsaniroot 
arrowleaf balsamroot 
cbeatgrass 
gray thistle 
narrowLeat collomia 
bastard toadflax
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Crepis acuminata 
Cyvwpterus hngip&s 
$lymus trachjcmlus 

(Agropyron canimtm) 
Epdobium bmdiycarfmm 

(E. ptmculatum) 
Erigeron divergem 
Gatierrezia barothtai 
Hedysamm boreal? 
Heliomeris muUiflura 

(Viguiem multi-flora) 
Lovuitium f ritermtum  
Lufnnus (ifgenteus 
Microstetis gracilti 
Phacelia linearis 
Phlox longijpltd 
Poasecunda fP sandbergti)
Stipa CAimnta
Wyethia anqtlexieauUs

mountain hawks beard 
long-stalk spfmg-parsley

s leader wheatgrass

autumn willowherb 
spreading daisy 
broom snakeweed 
northern sweetvtjtch

showy goldeneye 
tern ate lomatium 
silvery lupine 
little polecat 
threadleai sco rpionweed 
longleaf phlox 
Sandberg bfuegrass 
net1 die-and- th read 
mulesears

OAK-MAPLE COMMUNITY.— C a in b e l oak  
( Q u e rc u s  g a m b d ii)  is th e  d om in an t ty p e  of v e g ­
eta tio n  th rou gh ou t th e  altitudinal range of th e  
can yon . It form s w h at ap p ear  to h e  ran d om ly  
sp a ced  c lo n es  th rou gh ou t m uch  of th e  area. In 
a cco rd a n ce  w ith  th e  m oistu re  reg im en , th e  
c lo n es m ay range from  th ick ets 0 .3  in (1 ft) or  
le ss  in h e ig h t in dry upland sites to  stands o f  
stately, w e ll-sp a ce d  tr e e s  in low lan d  areas. B oth  
w alls o f  th e  ca n y o n  support o ften  nearly  
im p e n e tr a b le  oak  in associa tion  w ith  b ig to o d i 
m ap le  (A cer g ra n d id e n ta tu m ),  d ie  latter g ro w ­
ing ch ie fly  in  drain age w ay s. F e w  sp ec ie s  thrive  
as u n d erstory  w ith  d e n se  oak  cover. T h e  m ost 
c o m m o n  are G a liu m  a p a r in e  (ca tch w eed  b ed -  
straw ) and M a h o n ia  re p e n s  (O regon  grap e). 
O th ers ap p earin g  season a lly  u n d er oak are  
E ry th ro n iu m  g ra n d if lo ru m  (d o g to o th  v io le t), 
C la tjto n ia  h m ceo la ta  ( la n c e le a f  sp rin g  b eau ty), 
H y d ro p h y U tim  c a p ita tu m  (b a llh ead  w ater  leaf), 
an d  H. o c c id e n ta ls  (w estern  w a te r lea f) , A m o n g  
plants co m m o n ly  fringing oak c lo n es  are:

Agoseris plmtca 
Apoctjnwn mtdmsawwfolium 
Arahis glabra 
Brvmus carmattis 
Com&ndra umhellata 
Delphinium nvttaUmnum 
D&tcurainia pinnatu 
Eriogonum henideoides.
£, racemosum 
Ger/mium viseoMssititum 
Helumthella uniflora
ffefcwnms nrnttiflora 

(Viguiem mukifbra)
Hydrophylkim spp,
Koeleria macrantha 

(fi crUtata)
Lewopoa kUigii 

(Hespervchloa kingii) 
Lomatium dhsectum 
Machaernnfitera canescem

mountain dandelion 
spreading dogbane 
tower mustard 
mountain hrotne 
bastard toadflax 
Nelson larkspur 
bine tansy mustard 
whorled buckwheat 
redroot buckwheat 
sticky geranium 
one-headed sunflower

hairy goldeneye 
waterleaf

Jmiegrass

spike fescue 
giant lomatium 
hoary aster

Merterisia brvoistyla 
Microseris nu tan s 
Phacelia heterophuJUi 
Poafendleriam 
P. praten#is 
Senecio i*tfegerrimus

VV^atch bluebell 
nodding seorzonellu 
varilea) seorpionweed 
rtiutbongrass 
Kentucky bluegrass 
Columbia groundsel

M ou n tain  m ah ogan y  (C e rc o c a rp u s  le d ifo - 
Im s)  o ccu rs  as in d iv id u a l  and as sca ttered , 
m ostly  sm all p o p u la tio n s, o ften  in associa tion  
w ith  oak, sageb ru sh , or o th e r  m ou n ta in  shrubs, 
g en era lly  on  n orth w est-fac in g , sp arsely  v e g e ­
ta ted  slop es. It can  b e  se e n  from  th e  m ain  road  
th rou gh  th e  canyon  as sm all trees  against th e  sky  
a lon g  the ex p o sed , rocky, south  rim  o f  d ie  
can yon , e sp e c ia lly  tow ard  its  w estern  e n d  As 
low  shrubs it occu rs sporadically, ch ie fly  on  
ex p o se d  dry sites a b o v e  1980 in (5500 ft).

B ig  sageb ru sh  {A r tem is ia  tr id e n ta ta )  occurs  
sp orad ica lly  in drier s ite s  th ro u g h o u t th e  
c a n y o n s  altitudinal range. L o w  sageb ru sh  
(A r te m is ia  a rb u sc u la ) o ccu rs as relatively  p u re  
stands at ab ou t 2 1 3 3  m (7 0 0 0  ft) a lon g  the  
so u th ea st rim o( the can yon .

C o n  lf er  o  u s  c o m  m u  n  n r .— D o  ugl as-fir
(P seu d o tsu g a  m e n z ie s ii) ,  w h ite  fir (A b ie s  co n -  
co lo r), and asp en  (P o p u la s  trem u io id-es)  d o m i­
n a te  th is co m m u n ity , e ith er  in  p ure or in  m ixed  
stands, grow in g  ch ie fly  on north- to  n ortheast-  
and  n orth w est-fac in g  slopes; th e  aspen  reach as 
lo w  as 1706  m (5 6 0 0  ft) and th e  firs occu r m o stly  
ab ove  182S m  (6 0 0 0  ft), A ch lorop h yllou s  
C o ra llo rh iza  spp . (coralroot orch id) arc am on g  
th e  few  p lan ts ab le to  flourish  in the sh ad e of 
d e n se  stands of m ixed  con ifers. M any sm all 
trees , shrubs, forbs, and grasses thrive in  less  
d e n se  stands o r  in  o p en in g s b e tw e e n  stands o f  
trees in this com m unity . A m on g  th em  are:

Acer glahrurn 
Amclanchier alnifom
Aqutlegia coemlea 
Arnica spp.
CastilMa spp.
Ceanothus velutinus 
Ehjmus glaucus 
Erigenm spedqsus 
Galium spp.
Hord&um brachyantiwrum 
Lathyrus pmicifloms 
Phtisacarjnis malvacetis 
Poa nervosa 
Pmrrns virginmna
Ribcs uiscanssimum 
Rubus parviflora 
Sambucus spp 
Sorhm scopidina 
Sijmphoncarpus i*reopkilu$ 
ThahctTum fendleti

Rocky Mountain maple 
Saskatoon servidebefry 
Colorado columbine 
arnica
Indian paint brush 
mountain lilac 
blue wild rye 
showy fleabane 
bedstraw 
meadow barley 
Utah sweetpea 
mallow ninebark 
Wheeler bluegrass 
chokecherry 
sticky currant 
thimbleberry 
elderbern/
American mountain ash 
mountain snowherry 
Fendler nieadowrue
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Plants e n d e m ic  to Utah.— O nly  tw o sp e ­
c ie s  occu rrin g  in  R ed B utte C an yon  are said to 
b e  e n d e m ic  to Utah: A n g elica  w h ee le r i  W ats. 
(M ath ias and C o n sta n ce  1944^ 45! (W h e e ler  
an gelica ) and E rig evo n  a re n a tio id e s  (D . C . 
E at.) C ray (rock fleab an e). A n g elica  w h e e h n  
lia s , h ow ever, b e e n  c o lle c te d  c lo se  to b o th  th e  
Idaho an d  th e  N evad a  b ou n d aries with Utah 
(A lb ee  e t  al, 1988). E rig ero n  a re n a r io id e s  is 
k n ow n  from  Salt L ak e. U tah . Tooele* W eber, 
and  Box E ld er  co u n tie s  (A lb e e  e t at. 1968 , 
C ron q u ist 1947).

Plants in t r o d u c e d  to Uta h .— In Bed
B u tte  C an yon , p lants in tro d u ced  to  U tah , e ith er  
from  o th er  portions o f  th e  U n ited  S tates or from  
a n o th er  country, are largely restr icted  to road­
s id e  and  trailside s ite s  and to o p en  grassy or 
rocky slo p es b e lo w  ,1829 m  (6 0 0 0  ft). S o m e  o f  
th e  m o re  co m m o n ly  occu rrin g  p lan ts in this 
ca teg o ry  are:

Alysswn alyssoides 
Arabidfjpsis thali&na 
Bromus Iniziformis

(B btizaefonms)
B. japonicu*
B. tectomm  
Capselfo bu i~sii pcLstoris 
Cyiwglofrswn officinale 
DactyUs glomerate 
Dr aba vema  
Erodium ciaitarmm  
Grindeha squarrosa 
Holvsteiim. miihellntom 
Isatis tinctoria
Lactucci seniola 
Lep idtti 7?? perfoliattim 
Linaria dalmatica 
Uthospermun aroense 
Malva neglecta 
Melilotus alba 
M. officinalis 
Poa bulbosa 
Ranunculus testfcufatus 
Sisymbrium altissimum 
Taivxactim officinale 
Thlaspi arvense 
Tragoppgon duhius 
Veronica anci-gallis- aquaticc

alyssum
rnouse-ear cress

rattlesnake chess 
Japanese or meadow chess 
cheatgrass 
shepherd's purse 
hounds tongue 
orchard grass
spring draba 
stoi'ksbill or alfileria 
curlycup gumueed 
jagged chicfcweed 
dyer's woad 
prickly lettuce 
peppergrass 
Dalmation toadflax 
com grornwell 
cheeses
white sweetclover 
yellow sweetelover 
bulbous blvegrass 
bur buttercup 
Jim Hill mustard 
common dandelion 
pennycress 
goats beard 
water speedwell

T h e  in c id e n c e  o f  I sa t  is t in c to r ia  and L in a ria  
d a h n a tica  in crea sed  greatly  b e tw e e n  1970 and  
1990 .

FtORISTIC DIVERSITY.— T h e fo llow in g  sp e ­
c ie s  w e re  rep orted  from  R ed B u tte  C anyon  by  
C ottam  and E van s (1 9 4 5 ) and by B ates (1 9 6 3 ).
N o t o n ly  is th e  p r e se n c e  o f  th e se  plants u n v er i­
fied  by herbarium  sp ec im e n s  (se e  A lb ee  e t  al.
1988 , w h ich  is b a sed  on  sp ec im e n s  in  th e  h erb a­
ria o f  Brigham  Y oung U niversity, U tah  State  
U niversity , and th e  U n iversity  o f  U tah), bu t at

least six of th em  w o u ld  n ot ord inarily  o ccu r  
W ithin th e  e le v a g o n a l lim its o f  th e  canyon:

Agmsii? semwerticilhta 
Arasmckw t^ssellata 
Angelico pinrmta 
*Biickdlia grandiflora 
Castilleja angusUfolw 
Cirsium floatimnH 
Cn/ptanifia flavocvlata 
Deachantjma mespitom  
*Erigeron ghhellus 
*Eriogonum ovaltfoUum 
G<tyopfajtum ramos Lssimu m 
Ger anium bicknellii 
Ghjcerw grandis 
JUncus tnertensianus 
* Lathy rus brachycalyx 
Mentzelia ajbiamlis
Srirpus maritimu#
*Stelforia lo^ipes 
Vaieruma edulti

water poJypogon 
rough fiddleneek 
small-leaved angelica 
tasselftovwr 
Indian paintbrush 
Fiodmaja thistle 
yellow-eye cryplanth 
tufted hair grass 
smooth fleabane 
cushion buckwheat 
branchy ^rounckmokt?

■r Sfal?

Bickoell cranesbill 
American mannagrass 
Merten's rush 
Rydberg sweetpea 
whitesteni blaming star
alkali bulrush 
long-stalked starwort 
edible valerian

T h e  fo llo w in g  sp ec ie s  w ere  reported  by  
A m o w  (1 9 7 1 ), but, for th e  reason s sta ted  b elow , 
can no lon ger  b e  co n sid ered  part o f  the flora o f  
th e  canyon:

Arabis puheruta N utt. 
(puberuient mckcress)

Calypso hulbosa (L,) Oakes 
(fatty sapper orchid)

Carex muricaia L. (as C, 
angiistiar Mack)

Collection identified by 
R. C. Rollins as an anom­
alous A lemmonii Wats., 
the correction too late for 
the L971 publication,
1971 report based on a 
basal lea:̂  no subsequent 
evidence of its presence 
available*
A TntsideniificatioB.

S p ec ies  n am es n o w  su b m erg ed  w ith  th o se  o l 
o th er  sp e c ie s  p resen t in th e  canyon  (also  
in c lu d ed  in sectio n  on n o m en cla tu ra l changes):

Arnbis divaruxnpa A. Nels 
= A, holboelui Homem.

Bromtis oatnmutatus Schrad.
-  B. japoniais Thunb.

Glyceria elata (Nash)
M, E. Jones -  G. striata 
(Lam.) Hitehe.

Juruxis tracyi Rydb.
= j. ensifolius Wikst.

Taraxacum, laevigatvm
(Wild.) DC. -  T. officinale
Wiggers

T h u s, th e  5 11 sp ec ie s  rep resen tin g  73 fam i­
lie s  rep o rted  from  R ed  B u tte  C an yon  by A rn ow  
(1 9 7 1 ) can  n o w  be p la ced  at 4 8 4  sp ec ie s  (390  
in d ig en o u s and 94  in tro d u ced ) know n to have

Holboell rockcress 

i apauese or meadow chess 

fowl nianoaa.gr a£s

swordleaf rush 

common dandelion

*Wr!h ihe assist urictrof rbme and Leita Shts  ̂curator? of the ieH>aric 
at Brigham Young and Utah State universities, respectively, a herbarium check 
was nrtiide to be tsrtmn that no Butt*? Caryfm spedinsns cxî t for those 
sivdes mvkd with ao astensVthm, iKtxirdiivg to Albee ei (195SI are apt in 

Butte Ctnyori or its v:c;ntt̂ r.
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Fig. 10 Distribution, by elevation, of tlie major plant 
communities in Red Butte Canyon.

b e e n  p resen t in  th e  canyon at o n e  t im e  or  
another. O n ly  tw o  p op u lation s p resen t in 1971  
are d e fin ite ly  know n to h ave b e e n  elim in ated : 
L a c tu ca  b ien n is  (b ien n ia l w ild  le ttu ce ), w h ich  
w as in tro d u ced  in to  U tah from  th e  north ab ou t  
1 9 6 7  b u t d id  n ot survive; and S o lid a g o  
o c c id e n ta lis  (w e s te r n  g o ld en  rod), a s in g le  
st re am  s id e  p o p u la tio n  a t th e  m ou th  o f  the  
canyon  taken o u t b y  th e  1 9 8 3 -8 4  flood ing .

A cco rd in g  to A lb e e  e t  al. (1 9 8 8 ) , th e  3 9 0  
in d ig en o u s sp ec ie s  rep orted  from  R ed  B u tte  
C an y o n  (A m o w  1971) also occu r  in  at least o n e  
o th er  can yon  to  th e  sou th . A m o w  et al. (1 9 8 0 )  
and  A lb ee  e t  al. (1 9 8 8 ) i n d icate  that rough ly  130  
native p lants n ot foun d  in R ed  B u tte  C anyon  
have b e e n  c o lle c te d  b e tw e e n  an e lev a tio n  o f
1826 and 2438 m (6000 and SG00 ft) in canyons
having a g rea ter  a ltitud inal range in sou th ern  
Salt L ake C ounty. T h is figure in d ica tes th a t th e  
floristic  d iversity  in R ed  B u tte  C an yon , w h ile  
greater than  that in h eav ily  d istu rb ed  E m igra­
tion  C anyon  (C ottam  and E van s 1 9 4 5 ), is less  
than  that in  can yon s farther sou th .

N o m en c la tu ra l ch a n g es s in ce  A m o w  (1 9 7 1 )  
are lis ted  in  th e  A p p en d ix ,

Pl a n t  E c o lo g y  

Vegetation distribution.— A number o f
stu d ies have fo c u se d  on  d escr ib in g  th e  vegeta^  
tion  d istr ib u tion  w ith in  R ed  B u tte  C anyon  
(K le in er  and  H arper 1 9 6 6 , S w an son , K leiner, 
and H arp er 1966. K le in er  1967). T h ere  is a 
stron g  xeric  to  m esic  e lev a tio n  gradient, w ith  
lo w er  p ortion s o f  the canyon  d o m in a ted  by a 
sp r in g -a ctiv e  grassland co m m u n ity  and  th e

u p p er  port ion s o f  th e  canyon  typ ica lly  co n sis tin g  
o f  um rner-active scru b  oak, asp en , and co n ife r ­
ou s forest co m m u n itie s  (F ig . 10), C o m p o sitio n  
w ith in  each  o f  th ese  co m m u n itie s  is not c o n ­
stant, but in stea d  sp ec ies  vary in  th e ir  im p or­
ta n ce  w ith in  a  co m m u n ity  ty p e  as orien ta tion  
and e lev a tio n  ch a n g e . T h e s e  e leva tion  grad ien ts  
rep resen t a co n tin u u m  o f  m oistu re  availability, 
w ith  h igh  tem p era tu res and low  p rec ip ita tion  
am ou n ts at low er e lev a tio n s  m aking con d itio n s  
m ore xeric, w h ile  s lo p e  orien ta tion s less sou th ­
erly  in ex p osu re  b e c o m e  p rogressive ly  m ore  
m e sic  w ith in  an  e lev a tio n  band. S o il typ e (F ig . 
5) and d ep th  also p lay a m ajor role in a ffectin g  
plant d istribu tion  by p rov id in g  variation in the  
w a ter-h o ld in g  cap acity  o i th e  substrate. T h e  d is ­
trib ution  o f  th e  scru b-oak  co m m u n ity  to th e  
h ig h est e lev a tio n s w ith in  the canyon  is m ost 
lik e ly  related  to soil co n d itio n s, s in ce  at h igh  
e lev a tio n s  scrub oak p ersists  on  so u th -, ea st-, 
and w est-fa c in g  slo p es that w o u ld  norm ally  b e  
e x p e c te d  to be d o  m inated  b y  a sp e n  if i t w ere  not 
for th e  very  shallow , rocky soils that typify th ese  
elevation s within R ed Butte C anyon.

R ed  B u tte  C anyon  has b e e n  largely  p ro ­
te c te d  from  grazing  sin ce  its acq u isition  by th e  
U .S . A rm y a lm ost a cen tu ry  ago, T h e  c o n se ­
q u e n c e  o f  th is lack  o f  grazing p ressu re  at low'er 
e lev a tio n s  is a recovery  to  n ea r  p ristin e  lev e ls , 
and this is  c learly  r e fle c ted  in th e  early c o m m u ­
nity  an alyses o f  E van s (1 9 3 6 ) an d  C ottam  and  
E vans (1 9 4 5 ). W ith in  th e  scrub  oak  and grass­
land co m m u n ities  o f  R ed  B u tte  C anyon  and  
ad jacen t E m igration  C an yon , a  ca n y o n  an nu ally  
ex p o sed  to sh e e p  grazing, th ere  are large d iffer ­
e n c e s  in p lant d en sity  (F ig , 1L). E m igration  
C an yon  w as originally  d escr ib ed  by early p io ­
n eers as having a d e n se  v eg eta tio n  at lo w er  
e lev a tio n s. H ow ever, grazing not on ly  red u ced  
that cov er  b u t also  in cre a sed  th e  fraction o f the  
p lan t cov er  o c c u p ie d  by ruderal, w e e d y  sp ec ie s  
(C ottam  and  E vans 1 9 4 5 ). W hile, p lant d en sity  
in R ed  B u tte  C anyon  m ay b e  grea ter  an d  w e e d y  
sp ec ie s  com p osition  lo w er  as a result o f  red u ced  
d istu rb a n ce  and grazing, th e  can yon  is n o t free  
o f  th ese  w e e d y  co m p o n e n ts  and h istorical 
e ffe c ts  (as n o ted  in early sec tio n s). D a m  c o n ­
stru ction  d u rin g  th e  1920s and o th e r  U .S . A rm y  
activ ities w ith in  th e  lo w er  p ortion s o f  R ed  B u tte  
C anyon  h ave resu lted  in  su ffic ien t d istu rb an ce  
that m any ru d era l w e e d y  sp ec ies , such  as 
G rin d e lia  sq u a rro sa  (curly gu m  w e e d ). L a c tu ca  
se rr io la  (prick ly  le ttu c e ) , an d  P o lyg o n u m  acd- 
cu la re  (k n o tw eed ), are n ow  co m m o n .
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Sainuelson (1950) conducted an analysis
#

similar to that ol’Cottam and Evans (1945) on 
the algal components of the streams in Red 
Butte and Emigration canyons. He observed 
that as a result of livestock grazing and human 
settlement, sediment load and turbidity were 
much greater in Emigration than in Red Butte 
Creek. The consequence of this stream-quality 
difference was the dominance by algal genera in 
Emigration Creek that are turbidity tolerant, 
such as OsCillatoria and Phormidium. Con­
versely, in the clear waters of Red Butte Creek 
filamentous algae, primarily No.stoc. were most 
common. Overall algal densities were three 
times greater in Red Butte Creek, owing to the 
greater light penetration into that stream. At the 
same time, Whitney (1951) compared the dis­
tributions of aquatic insects in the two streams. 
He found that densities of aquatic insects were 
greater in Red Butte Creek. Of those insects 
persisting in Emigration Creek, there was a 
preponderance of species characterized by gills 
protected from silt, which would better allow 
them to tolerate the more turbid conditions in 
Emigration Creek,

PHENOLOGY.—Plant activity is governed by 
two parameters; temperature and soil moisture 
availability. Cold winter temperatures limit 
growth activity between November and March 
(Caldwell 1985, Comstock and Ehleringer
1992). While a limited number of species, such 
as the early spring ephemeral Ratwnctdus tes- 
ticidatus (bur buttercup), may begin activity 
during warm periods in February; most annuals 
do not begin growth until the warm periods 
between snowstorms in early March. At lower

■r

elevations, a number of herbaceous perennials 
such as Balsamorhiza macrophtjUa (cutleaf 
balsamroot) may begin to leaf out during March, 
but most woody perennials do not leaf out until 
mid- to late April. The annuals and most herba­
ceous species at lower elevations have com­
pleted growth and reproduction by mid-June 
and then remain dormant until the following 
autumn or spring (Smedley et al. 1991). In con­
trast, woody species at lowfer elevations remain 
active from April through October, although the 
vast majority of the growth will occur during the 
spring (Donovan and Ehleringer 1991). At 
higher elevations, vegetative and reproductive 
growth are delayed until late May or June by 
cold temperatures. Plants at the higher eleva­
tions will remain active throughout the summer,
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Fig. 11. A nomparison ot the plant cover ill open grass­
land communities of different elevations in Red Butte and 
Emigration canyons. Adapted from Cottam and Evans
(1945).

even though there may be little summer precip­
itation (Dina 1970, Dina and Klikoff 1973).

Adaptation.—In the nonforested portions 
of the Intermountain West, plant growth is 
largely restricted to spring and early summer 
periods by cold temperatu res du ri ng winter and 
imited water availability during the summer 

(Caldwell 1985, Dobrowolski, Caldwell, and 
Richards 1990. Comstock and Ehleringer 1992). 
A number of recent reviews have addressed 
adaptation characteristics of plants growing in 
these emironments (Caldwell 19S5, DeLucia 
and Schlesinger 1990. Smith and Knapp 1990. 
Smith and Nowak 1990). For the most part, 
plants within Red Butte Canyon are exposed to 
a hot, dry environment, with little relief from 
developing water stress during the summer 
months. The only clear exception to this pattern 
is the series of plants within the riparian com­
munities along the canyon bottom. To gain a 
better understanding of this occurrence, many 
of the recent ecological researchers within the 
Red Butte Canyon RNA have focused on mech­
anisms by wllich plant species have adapted to 
limited water availability.

Among the first ecophvsiological studies was 
that by Dina (1970). who examined water stress 
levels of the dominant tree species in the lower 
portions ol the canyon: Acer grandidentatum 
(bigtooth maple), Acer negtmdo (boxelder), 
Artemisia tridentata (big sagebrush), Purshia 
tridentata (bitterbrush), and Quercus gambelii 
(Gambel oak). Dina (1970) observed that
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Fie 12. The mean water-use efficiency values for 
grasses and forbs within the grassland community of Red 
'Utte Canyon during main period of tlie growing season. 

Water-use efficiencies were calculated from carbon isotope 
discrimination values from Smedley et aJ. (1991) and the 
vapor pressure data in Figure S.

midday leaf water potentials of -  30 to — 65 bars 
develop in perennials occupying slope sites 
during late summer, whereas water potentials of 
adjacent riparian tree species are maintained 
between —20 and -3 0  bars during the same 
periods. Water potentials in the range of -10 to 
-15 bars cause many crop species to wilt and 
close their stomata, reducing transpirational 
water loss. Tolerance of water stress levels as low 
as -40  to -60 bars is thought to occur in only 
the mosl drought-adapted aridland species. 
These late-summer water potential values on 
slope species are sufficiently low to close sto­
mata and reduce photosynthesis to near zero 
values. In Dina’s (1970) study photosynthetic 
rates of riparian species decreased by 50-80% 
from nonstress values, but riparian trees were 
able to maintain positive net photosynthetic 
rates throughout the summer. More recently, 
Dawson and Ehleringer (1992) and Donovan 
and Ehleringer (1991) conducted related stud­
ies and again observed that photosynthetic 
carbon gain of slope species is largely limited to 
spring and earl}' summer, whereas riparian spe­
cies are able to maintain photosynthetic rates 
throughout the year, albeit that photosvnthetic 
rates are lower in summer than in spring.

Two common responses to limited water

availability are avoidance and tolerance. Avoid­
ance of water stress is accomplished by comple­
tion of growth and reproductive activities before 
the onset of the summer dr ought, whereas toler­
ance is associated with the evolution of features 
that allow plants to persist through die drought 
period.

Several interesting studies have been con­
ducted in Red Butte Canyon that shed light onto 
the nature of a p la it’s ability to tolerate water 
stress and persist through time. Treshow and 
Harper (1974) examined longevity of herba­
ceous perennials in grass, mountain brush, 
aspen, and conifer communities throughout the 
canyon. They obseived that life expectancies of 
dominant herbaceous perennial species, such as 
Astragalus utahensis (Utah n 11!kvetch), Bcdsa- 
mofhiza inacropktflla (cutlcaf balsamroot), 
Hedy santmbo reale (northern sweetvetch), and 
Wyethw amplexicattlis (mulesears), are rela­
tively short (3-20 years) when compared to the 
longer-lived (>65 years) grass species, such as 
Agropyron spicatwn (bluebunch wheat grass) 
and .Stipa eomata (needle-and-thread'. The 
inability to persist through successive drought 
years may be one of the reasons that dicotyle­
donous species have shorter life expectancies 
than monocot) !edonous species. Related to this, 
Smedley et al (1991) examined the water-use 
efficiency of these and other herbaceous grass­
land species. Water-use efficiency, the ratio of 
photosynthesis to transpiration, serves as a mea­
sure of how much photosynthetic carbon gain 
occurs per unit water loss from tlie leaf. Dicot 
herbaceous perennials had consistently lower 
water-use efficiencies than their monocot coun­
terparts (Fig. 12). The differences in intrinsic 
water-use efficiencv withm this life form mav be 
a major contributing factor to the shorter life 
expectancy in dicot herbaceous species. Consis­
tent with this pattern, Smedley et al. (1991)
observed that water-use efficiencv of annual 
species is significantly lower than that of peren­
nial species in grasslands along the lower por­
tions of the canyon. They also observed that

m _ #

perennials which persist longer into the summer 
drought period have higher water-use efficien­
cies than those species that became dormant in 
late spring. During 1988-90. precipitation was 
unusually low. The effects of the three-year 
drought are now seen in Gambet oak and 
bigtooth maple at their lower distribution limits, 
especially on shallow soils, where stem dieback 
has become prev alent.
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After Werktttaf. (1986). ' ‘ . . . .

Ehleringer (198S) examined leaf-level 
adaptations ol plants along the entire elevational 
transect within Red Butte Canyon. This study 
focused on determining patterns of leaf angle 
and leaf absorptance variation among species 
within communities exposed to different degrees 
of drought stress. Increased leaf angle and 
decreased leaf absorptance reduce the solar 
energy incident on leaves and are viewed as

e v

mechanisms tor both reducing leal energy loads 
(reducing leaf temperature) and increasing 
water-use efiiciencv. Along a transect from 
grassland tlirough coniferous forest. \'oiy few 
plant species exhibit: any significant changes in 
leaf absorptance, However, leaf angles among 
species become progressively steeper in drier 
habitats. Phis pattern is consistent with the 
notion that as plants are exposed to progres­
sively drier environments, the general adaptive 
response of species within the community' is to 
increase leaf angle, thereby reducing incident 
solar radiation levels.

In the grasslands on the lower portions ofo  r
Red Butte Canyon is a most unusual plant sjk1- 
cies, Ciftnoptenis longipes (long'stalk spring- 
parsley). Sometimes known as the “elevator 
plant," C. longipes is a prostrate herbaceous 
perennial with an elongating pseudoscape (a 
scape is a leafless flowering stalk arising from 
ground level; the pseudoscape is an elongation 
of the leaf-hearing stem in the region between 
the roots and existing leaves). Other 
CyrrkYpterus species also have a pseudoscape, 
but in none of the other species is it as well 
developed as in C. lorigipes. In spring, solar 
heating of the ground surface increases soil and 
!eai temperatures and can result in moderately 
warm leaf temperatures (30-35 C). These tem­

peratures are substantially higher than the opti­
mum photosynthetic temperature for the eleva­
tor plant and result in both a decreased 
photosynthetic rate and a decreased water-use 
efficiency (Werk et al. 1986’. To increase both

af

the rate of photosynthetic carbon gain and 
water-use efficiency, the pseudoscape elongates 
as spring temperatures progressively increase 
{Fig. I 3). The result is that what was once a 
prostrate canopy is elevated above the warm soil 
surface and now exposed to cooler air tempera­
tures abovC the ground surface. Werk et a!.
(1986) showed that the rate at which the 
psuedoscape elongates is dependent on die rate 
of soi 1-surface heating. Plants from protected or 
north-facing sites elongate less than those from 
exposed, southerly .sites.

Donovan and Ehleringer (1991) examined 
relationships between water use and the likeli­
hood of establishment bv common shrub and

J

tree species in the lower portions of Red Butte 
Canyon. They observed that photosynthesis is 
greater in seedlings than in adults throughout 
most of the growing season, but that water stress 
and water-use efficiency are lower in seedlings. 
Seedling mortality in several of the species is 
associated with higher water-use efficiencies, 
suggesting that mortality selection occurs With 
greater frequency in seedlings that are conser­
vative in their water use before they have estab­
lished sufficiently deep roots to survive the long 
summer drought periods

Few studies have addressed ecophysiologi­
cal aspects oi riparian ecosystems in the Inter­
mountain West. This is somewhat surprising 
since riparian ecosystems are most often among 
the first to be damaged by human-related aetiv-*5 J
ities. from outdoor recreation to water
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Fig, 14, Hydrogen Isotope ratio of stem water: of tliree common streamside ant! itdiacenr nonst reattisdt trve species 
in PaHeys For); of Bed Bint'.- Canyon as u function ol the- diameter at breast height of die main trunk, Plotted as gray Kirs 
liiv also the hyilrogcn isotope? ratios of the three possible water sources Tor these plants: loeal precipitation, stream water, 
and srm.mdwater. ©pen symbols represent streamside plants and closed symbols represent nonstreamside plants, Adapted 
from Dawson anti ifhJennEer (ISUi).

impoundment to grazing. Pied Butte Canyon, as 
one i f  the few remaining riparian systems in the 
Intermonntain West not severely impacted by 
human activities, is ideal for studies of the adap­
tations of riparian plants and for comparative 
studies of species sensitivities to human-related 
activities.

In a recent studv Dawson and Ehleringer 
(1992) examined water sources used by riparian 
plants species. In I Iteir study, plants were segre­
gated according to niicrohabitat and size: 
stream side versus nonstreamside and juvenile 
versus adult (based on diameter at breast 
height). Their results were rather startling and 
suggest that a new perspective is necessary' 
when evaluating riparian communities, their 
establishment potentials, and their sensitivity to 
disturbance. Dawson and Ehleringer (1991) 
used hydrogen isotope analyses of stem waters 
to determine the extent to Which different cat­
egories of riparian trees utilize stream water, 
recent precipitation, or groundwater. Hydrogen 
isotopes are not fractionated by roots during 
water uptake; therefore, the hydrogen isotope 
ratios of stem water will reflect the water

sources currently used by that plant. Rain, 
groundwaters, and stream waters differ in their 
hydrogen isolope ratios, providing a signal dif­
ference that could he detected by stem-water 
analyses. Dawson and Ehleringer (1991) 
observed that among mature tree species none 
were directly using stream water (Fig. 14). All 
were using waters from a much greater depth, 
which had a hydrogen isotope ratio more nega­
tive than either stream water or precipitation. 
Young streamside trees utilized stream water,O  . . . . . .  ,

but only when small. Young trees at nonstream­
side locations utilized precipitation, having 
access to neither stream water nor deeper 
groundwater. One possible reason that stream- 
side trees mav not depend on stream water is 
that this surface water source may occasionally 
dry up during extreme drought years and 
become unavailable to these trees; another is 
that stream channels occasionally change their 
course, and dependence on .surface moisture 
would then result in increased drought stress 
and likely increased mortality rates. The long­
term stream discharge rates suggest that stream
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water may he less dependable than deeper 
groundwater sources (Fig. 6).

Many plants do not contain both male and 
female reproductive structures in their [lowers, 
but are present as either male or female plants 
(dioecy). Freeman et al. (1976, 1980) noted that 
dioeey is a common feature of plants in the 
Intermountain West. Furthermore, they 
observed that the two sexes are usually not ran­
domly distributed across the landscape. Rather 
there is a spatial segregation of tlie two sexes 
such that iemales tend to predominate in less 
stressful microsites (wetter, shadier, etc,), 
whereas males occur with greater frequencies 
on more stressful sites (drier, sunnier, saltier, 
etc.). In Red Butte Canyon, Freeman et al.

*

(1976) investigated spatial distributions of Acer 
negundo (boxelder, a riparian tree) and Thalia- 
trumjendleri (Fendler meadowme, a perennial 
herb). In both species, there was a strong spatial 
segregation of the two sexes.

Dawson mid Ehleringer (1992) have fol­
lowed up on the initial observations of spatial 
segregation iwAcernegwidv (boxelder), seeking 
to determine whether intrinsic physiological 
differences among the sexes may contribute to 
plant mortality in different microsites. They 
observed that female trees have significantly 
lower water-use eJficiencies than male irees on 
both stream side (where female predominate) 
and nonstream side locations (where males pre­
dominate}. Male trees exhibit a higher water- 
use efficiency in dry sites than in streamside 
locations, but female trees exhibit no such 
response across microhabitats. The lack of a 
change in water-use efficiency by female trees 
on dry, nonstreamside locations may contribute 
to an increased mortality rate, which then 
ultimately results in a male-biased sex ratio at 
these sites.

The mammalian fauna of Red Butte Canyon 
is remarkably diverse, due in part to the altitu- 
dinal gradient and numerous small patches of 
various plant communities indigenous io the 
area. A particularly rich small mammal fauna is 
associated with the patches of riparian habitat 
along Ked Butte Creek and its tributaries. Prior 
to die run-off of 1983., riparian habitats were 
much more extensively developed than at pres­
ent. Numerous marshy meadows existed in 
association with large, active beaver dams prior

to 19S2. The loss of active beaver dams in the 
early 1980s has doubtless greatly reduced the 
populations of small mammals that are 
restricted to die mesic-marshy habitats of the 
canyon,

Nonetheless, based on the altitudinal gradi­
ent and vegetational diversity of Red Butte 
Canyon, a total of 51 species of mammals should 
hypothetically occur there. Below is a list of the 
39 species of mammals known to occur in Ked 
Butte Canyon.

j

K sECTJVOjS A—SniUCIDAK
Sorex ptfkislfis water shrew
Sorex Vflgmm wandering shrew
Sorex cineiws masked shrew

Cm  kopteha—Vest Ercrn jonadar
Eptesicus fuscus big brown hat

LaCOMOIU’Ha—LEFOitlDAtf
Lepm towmendi 
Sijlvilagus nuttallii

while-tailed jackrabbit
Nuttall cottontail

Rode ntia—-Sc i u R \ dal;
TaflliaschtTlis hiuhonicys red squirrel
Marnwtajlavivfmter yellpwdbellied marmot
Spertnophih^ urrmtius Uinta ground squirrel
Spermophilus van( ̂ !tu^ rock squirrel
Eutamias mittimus 1 east chipmunk
Glaucomas salninix& northern %ins; squirrel

Rodent? a—Get \um>AE
Thomormjs talpoides northern pocket gopher
Thonumim hotiae botta pocket gopher

Rod k ntj a—Gasi t > tuDaf
Castor canadensis beaver

RODEVTiA—MUKIDAE
Reithrodontoimfi nicgdotti western harvest mouse
Peromy$fiu$ nwnicidutiis deer mouse
Fenytmjscus hoylii brush ftiouse
Clethrioni'>mtjS gapperi red-backed vole
Ondatra zibethicu# muskrat
Pkenai'omtjs tattirrnedittf heather V&le
Microtus numUmm montane vole
Microtun fon0ciiudti$ Ibng-t.ailed vole
Aroimla risJiardsoni water vote

Rudentia—Zafodibae
ZGpus princeps western jumping mouse

R C)D E NT 1A—E UETH1ZO NTT DAE
EfTthizon dnrsaturrt porcupine

Ca hktvo ua —Canidae
Cattfa l&trans coyote

Ca w Nm j \ ia—P ftOCTON r dae
Ba&sariscm tistutus ring-tailed eat
Pwcyon htoi racoon

CaKMEUOKA — M USTtti i UA El
Musteki freruita long-tailed weasel
Musteld ertninca ermine
Mnstel# vis cm miuk
Taxkha taxus Badge*
Mephitis mephitis stuped skunk

Carnivoiu—Frlidae
Lynx m/us bobcat
Fells concolor mountain lion

A htjoda< rmA—Cervidae
Cerwtf cantubtnsis elk
Otbcuiletis h&mionus mule deer
Akes fimericanits rrsoo.se

Mammalian Fauna
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Some of the larger species have been 
observed only occasionally, such as die bobcat, 
mountain lion, and moose. But others such as 
the mule deer, elk, and coyote are observed widi 
high frequency at some seasons. A rather rich 
rodent fauna inhabits the canyon, with many of 
the species preferentially occupying the moist 
riparian communities of grasses, forbs, and 
shrubs. Thus, the red-backed vole, heather vole, 
montane vole, long-tailed vole, water vole, and 
jumping mouse are virtually restricted to the 
small mesic meadows along Red Butte Creek 
and its tributaries. Similarly, the three species of 
shrews in die canyon are distributed almost 
exclusively in the riparian habitats.

In some larger meadows, such as along Par­
leys Fork and at Porcupine Gulch, the microtine 
rodents are distributed in a strongly zonal pat­
tern. Long-tailed voles are found in the driest 
parts of the meadows, montane voles in the 
more mesic areas where grasses, sedges, and 
forbs comprise a diverse community, and water 
voles in the immediate stream Side area, their 
burrows often entering the bank at the water's 
edge. Red-backed voles and heather voles are 
typically found around the bases of willows in 
the meadows, as well as around the edges of 
conifers at higher elevations.

A few species are found only at higher eleva­
tions in association with Pseudotsuga menziesii 
(Douglas-fir) and Populm tremuloides (aspen). 
These include the red squirrel, Uinta ground 
squirrel, yellow-bellied marmot, and least chip­
munk. The oak-mountain mahogany zone 
seems to be die preferred habitat of the rock 
squirrel and perhaps the ring-tailed cat as well. 
Several dissertations dealing with the ec. ology 
and physiological adaptations of shrews, microtine 
rodents, and jumping mice have utilized study 
sites in Red Butte Canyon (Forslund 1972. 
Cranford 1977),

Avian Fauna

In his study of the birds of Red Butte 
Canyon, Periy (1973) found that 106 species 
occurred in die area during his study. Of these, 
32 species are permanent residents and 44 are 
summer residents. The remainder (30) are 
migrants or winter residents. The permanent 
resident birds include:
FaLCONIFOHMES—ACCIPITRtDAE

Accipiier gent Uis Goshawk
AccipUer stiiatus Sharp siiinucd Hawk
Accipiter cooperi Cooper's Hawk

G ALLircmM ES—TETKaONIDaE 
Dendraeapus obscitrus 
Bonasa umbeUus 

Gallifohmes—Ph a sia nidae
Lophortyx calif amicus 
Phasiantts colckUtis 
Alectaris graeca 

STiUGtFOHMES—STMOIDAE
Oto flammeokii 
Bubo virgtTuanus 
Asio Qtus 

CORACIIFORMES—Al/CEDINIDAK 
Megoceryle alcyon 

FICIFOHM ES—PlClDAE 
Calaptes cafer 
Sphyrapicus varias 
Dendrocopus inUosus 
Dendrocopus pubescens 

PaSSEMFOkM ES—-CO BV1 DAE
Cyanocitta s td len  
Aphektcoma coarulesc-ens 
Pica pica

pASSEFUPORMES—PAJUDAE
Pams atricapHlw 
Pams £titnbt;h 
Psaltiiparus minimus 

PassErifohmes—SirrtDAE
Sitta canadensis 

PASbEKlFOli MES—CERTHJJDAF 
Ceithiajamdiaris 

Passerifohmes—ClNCUDAE 
Cinciw  itoexicanus 

Pass erifor mes—Tt jrdidae
Myadeste$ tmvnsendi 

Passebifoames—Sylvudae 
Regulus satropa 

Passerifor S1ES—Stukntdae 
Stumus vulgaris 

Passeki formes—Ictebidae
Stumpila neglect a

Passehifohwes—Fringiludae 
Carpodacus mexicanus 
Spimts pirn is 
Junco oreganos

Blue Crouse 
Ruffed Grouse

Ca] ifornia Quail 
Ring-necked Pheasant 
Chukar

Flammukted. Owl 
Great Homed Owl 
Long-eared Owl

Belted Kingfisher

Red-shafter Flicker 
Yellow-bellied Sapsucker 
Haii)' Woodpecker 
Downy Woodpecker

Stellers Jay 
Scrub Jay 
Magpie

Black-capped Chickadee 
Mountain Chickadee 
Common Bushtit

Red-breasted Nuthatch

Brown Creeper

Dipper

Townsend’s Solitaire 

Golden-crowned Kinglet 

Stalling

Western Meadowlark

Hou Finch 
Pme Siskin 
Oregon [unco

In addition to the species that are permanent 
residents in Red Butte Canyon, the following 
list of summer residents represents species that 
probably also nest in the canyon:
AN5ER [FORM ES—ANaTIDaE 

Anus platyrlupu.kos
Falcon ufohmes—-Aocipit w dae

Buteo farnaicensis 
Aquila chrysmtoS 

F ALCOMI TOR M £5— FALCOtf IDAE
Falco sporverius Sparrow Hawk

C HA RADKIIFO HM ES— SOQLOrACUDAE

Mallard Duck

Red-tailed Hawk 
Golden Eagle

Acffifs mactdarla
COLUMBIFOHMES— COUJMBIDAE 

Jenmdura m/icrowa
Apodjpormes—Trockilidae

Archilochus alexandri 

Selasphorus plati/cercus

P ASSEHIFOH M ES—TY HANNlDAE 
Empidutuix oherholseri

Spotted Sandpiper

Mourning Dave

BJark-chiiined
Hummingbird

Broad-tailed
Hummingbird

Dusky Flycatcher
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Evipulonfix d ifficilis Western Flycatcher
Cma&tyHu sijrcJuhihis Western Wood Pee wee 

rjji MRS— HmUNptivi l>aE
Tachijcim'Xa thuhissina Violet-green Swallow
lmU>prtKTv bicvlor Tree Swallow
Ripuria riparUi Bank Swidlow
Std îdopta ifx ntfiatllis Rrm̂ h-winged Swallow
Hmtntlo nislica Bain Swallow
Fetrovhvlidon pyrrhonota (.'lifl Swallow

Passehifokmes—T itGCf yfot)yi ida.e
Tn*glodytes tnxhm House Wren
Salpi nctes ubmlzhix Rock W ren 

—Turdhmk
Tardus miffiat&rnts Robin
UijlocAchla guttata 1 lermit Thrush
Htfbxdchln ustulata Swainsou s Tlmisli
Sialia ainiwoidex Mountain Bluebird 

PÂSlvKlFOHMJ'S—SVLVJIDAE
Fulioptifa (oendea Bhio-gruy Cnuieafclier

P ANSKRTFOH —Vt HKON IDA FI
Virett gift™ Warbling Vineo 

1*AA>K >HMES—-PaIIUI J1MK
Venniwm cduta Ortuige-crowwd Warbler
Vcrutivom rrrginiae V irginias Warble*
Vendroica petechia Yellow Warblt.T
DtmdroU-it (mduhofti Audubon $ Warbler
Qpttrorrite (ohuk i MjcGSlEivr̂ yV W#hler
VViZscwiî  mtsilfo Wilson s Waihler

P ^ K S E J U r t f U  M K S — I C T K  K t  J > A  f t

Icivrtis buUickii Bullocks Oriofe
Molothnts ater Brown-headed Cowbt td 

PASSKKirOHMKS—TflRAUL'IUAE
Viraniitt lud<>inciana We?''tern Tar11iger 

PaSKEJUFOIIMKS—FWNCILUDAE
Vhcuticus mdawtmphalus Bluckheiujed Grosbeak
Fdsserina mtwerta Lazuli (hinting

C1

C(ir}w({tn.w$ (gissinii Cos sin’s Finch
SpiituS tristix American Goldfinch
Chiomnt ehltmtrri Green-tailed Towliee
Fip:L) litythrothubniifi LUilous-sided Tmvhee
Paoeadas in'amineua Vesper Sparrow
funci) ainiceps C»ray-headed Juneo
SjiheUe passatfna Chipping Sparrow

aiasiiim m<\',(uc 'Kttig Sparrow

Role  of Research  Natural Areas

Research Natural Areas provide several spe­
cific advantages to the nations scientific 
qorn in unity, which are typically not otherwise 
available. These include potential use ot an area 
that has had minimal human interference and 
lias a reasonable assurance ol long-term exis­
tence, and the potential association and interac­
tion of scientists from different disciplines 
leading to discoveries unlikely to occur without 
such an association. Conducting research at 
common locations is key to developing these 
interactions. Research Natural Areas not only 
assist in the progress of basic science, but also 
provide federal and state agencies with informa­
tion upon which to base management decisions. 
The melding of ecosystem preservation and 
research on basic ecological processes at 
Research Natural Areas provides numerous 
valuable options to society. The Red Butte 
Canyon RNA serves this purpose well. Although 
initially affected by human activities during the 
early settlement of the Salt Lake Valley, the

jr -r

canyon was soon set aside by the federal govern­- /  

ment and has now had nearly a century to 
recover (though the loss of beaver represents a 
significant impact to the ecology ol the riparian 
ecosystem). Other canyons in the Wasatch 
Range have not received equivalent protection,

As we move into the twenty-first century,
v  ■

there w ill be increasing pressure to understand
the dynamics of ecological systems and man s
impact on ecological processes. Maintained as a
protected watershed, the Red Butte Canyon
RNA provides a unique opportunity for
addressing these important issues to human
society and to the preservation of our environ­: ■ment. Unprotected, it is an invaluable resource 
lost Forever.

Federal Iand-managenlent agencies have 
been developing a national system of Research 
Natural Areas since 1927. More than 400 areas 
have received this designation nationally. Since

C ? ^

inception of the RNA Program, there have been 
two primary purposes for Research Natural 
Areas:
1. to preserve a representative array of all 

significant natural ecosystems and their 
inherent processes as baseline areas; and

2. to obtain, through scientific education and
v 7

research, information about natural system 
components, inherent processes, and com­
parisons with representative manipulated 
systems.
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APPENDIX

Nomenclatujral Changes in the Flora,
1971-1990

The following is a list of nomenclatural and 
orthographic changes made since publication of 
the Vascular Flora of Red Butte Canyon, Salt 
Lake County. Utah (Amow 1971), Family 
names of flowering plants are changed to accord 
with those used by Cronquist (.1981), All other 
name changes are contained in Welsh et al.
(1987) unless otherwise specified.
amakanthaceae

Amaranthus praecizans of American authors, not L, = A 
blitoidcs Wats.

AMARYLLIDACEAE = Lit. [ ACE A E
Brodiaea douglasii Wats. = Trtteleki grandifiora Lindl. 

Anacardmceae 
Bhus radicnns L - Toxicodendron njdbergU (Small) 

Greene
Berberudaceae 

Bei'betrs repens Lind). - Mahorua repens (Lindl.) G. Don 
Boraginaceae 

Cruptantha nana (Eastw.) Pays. - Crtiptantha humilia 
(Gray) Pays.

Haekelia jessicae (McGregor) Brand - H. micmtit-ha 
(Eastw.) J, L, Gentry'

Lapvidn echinnta Gilib. = L. squarrosa (Retz.) Dumort. 
(Weber 1987)

Cactaceae
Opuntw aurea .Baxter, misapplied to O. mctcrorhiza 

Engelm.
Cahyophyllaceae 

Cerastntm vulgatum L. = C. fontanum Baumg.
Stellaiia jamesiann Torr. - Pseudastellaria jameswui 

[Torr.} Weber & Hartman (Weber and Hartman 1979) 
C EL ASTR ACE AE

Fachistima - Paxistima 
Chenofodiaceae

Salspla kah L. = Salsola iberim Sennen & Pau 
COMPOSITAE - ASTEKaCEaE

Aster chdensis Nees = A. ascendent Lindl.
Haplopapptts njdbergU Blake - B. watsonii Gray 
Lactuca pulchella (Pursh) DC. = L. tatanca (L.) C. A. 

Mey
Matricaria ntiftricarioides (Less.) Porter = ChamomilUr 

saaveolew (Pursh) Rydb.
Solidago neniortdis Ait. = S. sparsiflora A. Gray 
S- occidentals (Nutt.) T. & G. = Euthamia occidentals 

Nutt. (Sieren 1981)
Taraxacum laexAgatum (Wtlld.) DC. = T. officinale 

Wiggei'f! (Weber 1987)
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Vigttiem multifloru (Nutt.) Blake - Hchomeria midtiflom 
Nutt 

Coknaceae 
Comus stolonifcra \lichx. = Comtis seticea L. 

Ckui:iferae- BrASSICaCKAE 
Aralm divaricâ Mi A. Nels. = A, ko&oeUU Homem, 
Rorippa islcmdiva (OecU Boj'h. = K, pahfiffiris (L,) Besser 
ft truncal*i (JepsJ Stuckey = fl. tenemma Greene 

Ojscutaceae 
Cuscttia campestns Yunck. = C pentagon# Engelm.

GlPRRA£EAE
Carex utriculata Boott =- C. rostrata Stokes 

Gramweae * POACL:AE(Amowl987)
Agropijmn canimtm f L*) IBeauv. = Elymus trachycmdus 

(Link) Shinners 
A. dasystachyum (Hook ? Scribn. - Elymns l/m&'olatus 

(Scribn. & Sfri.J Gould 
A. intermedium  (Host) Beauv. “ Elymus hispulus (Opiz) 

Meld.
A. smithii Rydb* := Elymus smiihU (Rydb.) Gould 
A sfriccttum (Bursh) Scribn* - Ehjims spicatus (Pursh) 

Gould
Agrostis alba L. - A. siotomfem L.
A. sorniverticillata (Forsk) C Christ, - PohjfX)gon semi-

iXM'ticdhitus (Forsk;) I lylander
f

Aritfida bngiseta Steua. =A purpurea Nutt.
Bronvus brizaefonnis Fî ch. & Mey. - brizifonrus
B . c o r r p n t i $ chrad. - B,ja])onicus
Ghjccria elata (Nash) M. E, Jones = G. striata (Lam,) 

Hitcha
HespervchloG kingii (Wats.) R\xib. = Leucopoa kingii 

(Wits.) W A. Weber '
KfK̂ eria cristata Pers. m ^  macrantha (Ledeb.) Soliiill. 
Onfzopsis hijnumoides (R. fit S.) Ricker = Stipe 

htjmenoides R. & S.
Foa sartdhcrgn Vasey = P. seennda Presl (Amow 1981) 
Sitanion jubatum J. G Smith. misapplied to Ehjmtts 

chjmoides (Rafj Suezey 
Stipa accidentalis Thurb, = S ndsonii Sen bn 

JuNCaCEaE 
Jtmcusbalticus Willi = /. arcticwi Willd 
/  tracyi Hvdb, = J, ensifolius Wflcst

Labiatae = Lamiaceae
Moldaofca parvi flora (Nutt) Britt, - Dracacephalum 

paroiflomm Nutt
LeguminosaE = Fa&aCEaE 
M oracle = GannahaCeaK

Hunmlus lupulus L, = H. antericanm Nutt,
Onaghaceal;

Epilobnim jiammdatiwx T. &G> - E, hrachtjcaqyum Presl 
watsonii Barbey = E. ciliatum Raf,

Oenothera Iiookeri T & G, = 0, elata H.B.K.
Zauchmria gamitii A, Nel s. = Z. latifolia (Horjk.) 

Greene 
OkobanckacI \̂e

Orobttnche califomicu Cham. & Sohlecht = O. 
corymbosa fBydb.) Ferris 

Polsmonuceae 
Iponwpsis aggregafa (Pvirsli) V Grant  ̂Gilia aggregata 

(Pursh) Spreng.
PGlypodiaceaf, as it occurs in Red B̂ ttt? Canyon, [5 novp 

divided into the following families !Trvon and Trvon
19S2>

Dennsh'akdtiaceae. of which the genus Ptetidium is a 
meinber

DmoPTEPJDACkAE, which includes the geriera Cystapteris 
and Woodsui
Cystupteris frafflis (L.) Bemh. is now known to include 

two taxa (Lellinger 1985), of which only C. tenuis 
(MiehxJ Desv. occurs in Red Butte Canyon.

R AN U CULAC E A E
Ranuncvlm longirostiis Godron = R aquatHti U 
R. twticulatus Crantz = Ceratocephahis dtthveerus DC. 

(Weber 1987)
S a l i c a c i : a e

Salix rigida MnhL - S. lutca Nutt 
S.VXJl̂ AGACEAE

Lithophragma hulbifera Rydb, = L glabra Nutt 
Sc^opkula 111 ACEAE

CaxtilUya kortardii Rydlv -  C. rhexifolia Rydb. 
Tamaiiicaceae

Tamarlx prntandra Pall. - T. ramosissima Ledeb.
U MBELLIFFRAE = AFLACEAE

CicuUi doaglasH (D G | Coult & Rose -  C, maculaia L. 
Lonwtwm nuttallii (Gray) Macbr. = fcmg?/ (Wats,) 

Cronq.


