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ABSTRACT 

The Effect of Campgrounds on Small Mamma ls in Canyonlands 

and Arches Nationa l Parks, Utah 

by 

Gregory A. Clevenger, Master of Science 

Utah St ate University, 1977 

Major Professor : Or. Gar ~. ~orkman 

Department: Wi ld life Science 

vii 

Campground use in our national parks is increas ing yearly, but 

little quant itative da t a are available concerning the impact this use 

is having on t he ecology of the campground and surrounding area. 

This paper reports on same of the effect s of campgrounds on sma l l mamma l 

populations in Canyonlands and Arches National Parks, Utah. Data col­

lection consisted of live-trapping fram April to Nove mber, 1975 

(12,337 trap-nights). The populations of Ord's kangaroo rat (DipodonlYS 

ordii), antelope ground squirrels (Arnnospennophilus leucurus), deer 

mice (Peromyscus ~.), woodrats (Neotoma ~.), Colorado chipmunks 

(Eut amias quadrhittatus). and desert cottontails (Sylvilagus audubonii) 

inhabiting campgrounds were compared with non-campground control 

areas . Squaw Flat campground in Canyonlands National Park contained 

s igni fi cant 1y hi gher populati ens of woodrats and Colorado chipmunks than 

the control. DevlJ's Garden campground in Arches National Park e~hibited 

significantly higher populations of deer mice, but a lower population of 

woodrats than the control. No significant difference was found be-

tween campgrounds and control· areas for all other species. 



Occurrence of specll!s in the campground and control ar1!as was 

ident ical. 
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INTROOUCTION 

The small mammals encountered in and around a campg round are the 

only wildlife that many people will see during their visit to a nationa l 

park. Such wildlife is of considerable interest to most campers and 

adds to the enjoymen t of their camping experience . Subsequent lY, many 

questions are directed to lIatlona1 Park Service personnel concerning the 

types of "animals" found in and around campgrounds. 

Rodents inhabiting a campground are generally considered interest i ng 

and desirable. However, little is known about the relations hip between 

these species and campgrounds. 1·lanage"T\ent plans concerning campgrounds 

need to consider the in flue nce that cam~rounds may have on the small 

mammal population of an area . The need for this type of information will 

become increasingly important as the demand for camping sites in our 

national parks increases and land managers become more involved in 

making decisions involving resource preservation and visitor use. 

Since their es tablishment, Arches and Canyonlands National ParkS 

in southeastern Utah have rece ived an increasi ng number of vi sitors each 

year. Annual visitation for ArChes Nati onal Park has increased frern 

1.835 persons in 1939 to over 237 ,000 in 1975 . Vis itation at adjacent 

Canyon lands Nationa l Park has grown from 19,000 in the year of its 

creation (1964) to nearly 72,000 in 1975. As the beauty of these 

national parks becomes better known, use of these areas should con­

tinue to increase. 

Pre l iminary work has · been done on small mammals in Arches and 

Canyonlands National Parks . For example, Ourrant (1952) and Annstrong 



2 

(1972) covered the distribution of m~mm~ls In the ~rea. Wadsworth 

(1969) stlldied the reproduction of Colorado chtpmun~s (Eutamin 

qu~drivittatus) frOD A~hes National Park. No In fo rmation has been 

ga thered, however, concerning the rel ationshi p of campgrounds and 

their use on tile SlIlll"'111anmal coomunlty of an area. 

Object i ves 

1. To s tudy the effects of campgrounds on sma ll-lIlaIIIIIa l popuh­

tlons of Arches and Canyonlands Nattonal ParkS. 

2. To obtain information ' on the occurrence of sl!WI11 ..... ammal 

spec ies in Canyonlands and Arches National Parks. 
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STUDY AREA 

Canyonlands and Arches National Par~s . located in southeastern 

Utah (Figure 1), cover approx imately 1,359 1:Jn2 (525 mi. 2) and 295 km2 

(114 mi.
2). respectively. The two parks occupy the center of the 

Colorado Plateau with elevations ranging from 1,219 m (4 ,1 00 ft.) 

along the Green and Colorado Rivers to 1,860 m (6 ,100 f t . ) on the 

Island in the Sky Plateau of Canyonlands tlational Park (Loman 1974) . 

Arches Nationa l Park does not contain any major rivers, but rather 

consists of rolling topography broken by rock formations and sand 

dunes. 

This study was conducted at Squaw Flat campground in the Needles 

District of Canyonlands National Park and at Devi l'; Garden campground, 

Arches lIational Park. An area similar in topography and vegetation was 

select ed near each campground t o serve as a control for the study. 

Climate 

The climate of this area is Characterized by hot summers and 

cold winters (Tables I and 2). Precipitation is l (M, genera l ly 

ranging from 13 em (5 in.) to 23 em (g in . ) (Table 3). A substan­

tial amount of this precipitation is derived from late SlJ1111er thunder­

showers during some yea r s. 

Study Sites 

Squaw Flat camp!lroun d. The Squaw Flat campgr\lund is located in 

the Needles District of Can.yonJands National Park at an elevation 

of 1,554 m (5 , l OO ft. ) . The'campground con tai ns 27 units and 
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Figure 1. Canyonlands National Pa rk and Ar ches National Park, Utah , 
showing campgrounds and con trol areas. 



Table I. Ha~i~ and ~inimum .ean temperatures by mont~ for t~e Need les Distri ct, Canyonl ands 
National Park, Utah (National Part Servi ce data ) . 

Month 

January 

February 

."" Apri l 

H.y 

June 

July 

August 

SepteHt>e r 

Oc tobe r 

rlovemer 

Oeceotler 3 

Mean maximum temperatures (C G
) 

NOrlllal 1 

2 2. 4 (36.4) 

9.1 (48.3) 

14.9 (58.8) 

18.7 (65.6) 

26.8 (80 .2 ) 

31.3 (88 .4) 

34.9 (94.9) 

31.9 (89 .4) 

27 . 8 (82.0) 

19.6 (67 . 3) 

11.2 (52 . 2) 

1975 

4.9 (40. 8) 

8.7 ( 46.7) 

12.7 (54 .8) 

15.3 (59.5) 

22 . 1 (7 J. 7) 

31.3 {sa. 4} 

34.4 (94.1) 

33.4 (92.1) 

28. 5 {83.3} 

21.5 (70.8) 

11.3 (52.3) 

11968-1 974 
2Values In pa renthesis expressed In degree fahren~eit 
3~ata not avail able 

Mean IIlnll1l'" temperatures (C·) 

NOrGlll 

- 9.3 (1 5.3) 

- 6.2 (2O.9) 

1.9 (28.5) 

1.0 .(33.8) 

7.5 {45.4 } 

16.9 (62. 4) 

16 .6 (61. 8) 

15.5 (59.8) 

9 .3 (48.8) 

3.4 (38. 2) 

- 2.7 {27. 2} 

1975 

11.4 (52 . 5) 

- 6.6 {W.1} 

1.7 (29.0) 

.28{32.S) 

5.2 (41.3) 

10.7 (51. 3) 

16.9 (62.4) 

13.9 (57 .0) 

9.1 ( 48 .4) 

1.1 (34. 0) 

- 4 .8 (23. 4) 

• 



Table 2. Maxl~ ~nd IIIlnlmum mean temperlitureS by mon t h for Arches Natl onlll Park . Utah 
(1975) . (OHa (rOIl Atllls Cheoa l ca l Co. , Hoab, Utah). 

Moo" Hean maximum tempera tures (C") 

J<J.nuary 

Feb ruary 

Har ch 

Ap r tl 

M.y 

June 

J uly 

Augus t 

Sept efT"be r 

Octobe r 

liovl'ntle r 

Oecentle r 

19752 

4.5 (40.3) J 

9.7 ( 49.5) 

14.7 (58. 4) 

18.3 (6 4.9) 

25 .1 (77.1) 

31. 4 (88.5) 

36.3 (97. 4) 

35. 2 (95.3) 

31.2 (88.2 ) 

23.3 (73.9) 

13.5 (56. 4) 

7.05(14.7) 

10ata recorded a t Hoab , Utah 
2long tl' r-. data not Ivai labl! 
3va lues In parenthesis expressed In degrees fahrenheit 

)lean mlnlllUlli tem~ ratures (CO) 

1975 

- 8.6 ( 16.6) 

- 3.0 (26.6) 

1.4 (34.5) 

3.7 (38 .8) 

8.6 (47.5) 

11.2 (52.2) 

18 .4 (65.2) 

15.2 (59.3) 

10.9 (51.6) 

2. 8 (31.1) 

- 2.6 (27.3) 

- 6.3 (20.7) 

m 



Tabl e 3. Monthly prtc l pltetlon (or the Needles Dist r ict , Canyon l ands National Pa r~ , and 
Arches National ParI:: , Utall (1975). (Na ti onal Park Se rv ice data). 

""''' 

January 

February 

Kmh 

April 

'" 
June 

July 

Augus t 

Stptember 

October 

N oveotJe r 

December 

Preci pi tatian 1 

Needles 

1.83(72.0) 

9 . 9 (89.9) 

30 . 0 (84. 7) 

40. 1 (62.1) 

1.9 (OO.Oj 

.7 (OO.O) 

3.9 (OO.O) 

.1 (00.0) 

. 8 (00.0) 

1.2 (00.0) 

7.3 (79.5) 

ISnowf.ll e~pressed in parenthesis as ptrtent of t ota l precipitation 
2Sn()olfall daU not av.llable 
3Dat• expressed In centillltters 

Arthes2 

.5 

. 7 

8.1 

3.6 

3.' 

1 . 7 

•• 
. 1 

1.3 

1.' 

.8 

~ 
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receives moderate t o hen ), use frOfll euly spring thrOlfgh August 

(Table 4) , Camping sites are located around a large formatton of 

Cedar Mesa Sandstone (Lohman 1974 ). This larg!! rock fonmation Icts as 

an apron , collecting precipi t ati on dnd concentrdti ng It around Its baSI! . 

The underlying rOCK at a shal low depth also makes th is mo istu re more 

available to vegetati on by pre~enttng rapid perc olation through t he 

soil. This additi onal 4JIlOun t of available mois ture hn resulted hI 

the growth of la MJI! UUh juniper (Junip!!rllS os teospenna) and pinyon 

pine (Pi nus edulis ). 

NlmH"tllIS potholes are scattered ove r t he Cedar Mesll Sandstone. 

and act as catch~nt basins, holding water f or several days after 

a stenn. Water for camping use is provided by a water truck that 15 

kept at the campground . but no fre e w~ter is available to wtldllfe. 

Associated with t~e juniper ~nd pinyon pine ~round the campsi tes 

is four-wi ng sa ltbush (Atrl p lex c~ne5cens) and Fremont' s barebe rry 

(8erteris fremont ti). Surrounding the campground is a flat covered 

by Russian thist l e (Sahol a kall). sunflaoler (Hellant hel1a uniflora) , 

and fcur-win g saltbush. Interspersed ilmong tllis veget~tlon is cheat­

grass (Bromus tectorlln ) . dropseed (SponJbolus cryptandrus) . and 

galleta (Hilaria james ii). 

The con trol site 15 located 0.5 I;m (0 . 3 mi. ) north of the 

Squaw Flat campgnJund. The topc.graphy of the area Is nea r ly ident i­

cal to t hat of the caJIpground. Juniper and pinyon pi ne are fo und 

around the edge of a 1a~e fOnl\l.t ion of Cedar liesa Sands t one . 

Surrounding t his rock formati on is a flat . similar In ~getltlV'!! 

cover to that of the compgr cund area (Table 5). 
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Tabl e S. Plant species composition for campground and control area, 
Heedles 01 s tri ct . t~nyon1ands Iia tiona 1 Par~, Utah (1975) . 

Freguencl2 Cover:> 
Species Campground Control Campground Cont rol 

,,' 49 6 , 
8 19 3 , 
1 14 

8 " 2 
4 2 1 

11 31 
1 
1 
1 9 
1 1 

40 53 4 l() 

14 11 
21 17 

" 18 
8 17 

2 
6 

49 J2 7 7 
42 10 2 6 
39 50 1 2 

7 7 
1 4 
3 7 

'sampl1ng t echnique after Mueller-Oombots (1974) 
2Number of times a particular plant species occurred tn each plot 
JRespectlvl! area of each plot Covered by a particular plant species 
4N II11ber of plots sampled 
5ya1u/!s expressed as pe rcentages 
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Devil's Garden campground. This t ampground contains S5 camping 

$ltes and is man! developed than the Squaw Flat clnpground. Running 

water is provided for campers at three locations , but the wate r system 

provides no stlnding water that is available t o wl1dl1fe . Oevl1's 

Garden rece ives subs tantial camping use from early spring th roug h 

October (Table 4) and Is generally full each night duri ng the s~er 

months. 

CampSi tes are located adjacent to t he base of a vertical roc~ 

formation of [fltnda Sandstone where pinyon pine and Juniper provide 

So:Jne shade. Scattered among the pinyon pine and juniper are cliffrose 

(Cowan ll mexicana) , blac~brush (Coleoqyne ramoslsslma) , match weed 

(Gutl errezia l.2l!..), and yucca (Yucca harrlman!l). Ccmnon grasses 

Include cheatgra ss and Inllian rlceg r ass (Ory~opsis hymenoldes) . Extend­

ing north f rom the c:~pg royno;l are sm~ ll sand dunes covered prima r i ly 

with IIIOnnon tea (Ephedra viridis) , f~lse horsemlnt (Pol1anentha incana), 

blackbrush , and sagebrush (Artemisia ~.) . 

The control area Is loe.ted 0.25 b. (0.15 ~I.) east of Devll ' s 

Garden campground and 0.80 kin (0. SO mI.) frcm the nearest trapping 

station within the c: .mpground. This area resembles the campground 

both topog raphically and vegetatively. A comparison of vegetationa l 

c:over an d species occurrenc:e is found In Tab le 6 . 
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hble 6. Plan t species composition for campg,ound and control area , 
Arches National Park, Utah (197S). 

Fregyenq2 Cover3 

Speci es Campground Con trol Campground Control 

,,5 " 4 

" 7 • 
\5 \7 
\0 " 3J " 1 
13 3 1 

" 13 

" 10 
3 10 
8 3 
3 10 
8 7 
8 
S 

\0 " S 30 
8 \0 

3 --
58 30 3 

" " 18 
\0 3 
3 7 

lSolCIpltng technique after Mueller·O"'ois (1974) 
~umber of times a particular plant species occurred In tlch plot 

Respec tive aru of each plot covered by a particular plant species 
4Number of plots s~pled 
5Yalues expressed as percentage 

, 

3 
\ 
1 
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METHODS 

Sanpl1ng AOQ[oacli 

Two different appro~che5 Cln ~ taken In assessing the effect of 

a campground, or any other disturbance . on the ecology of a given area. 

The area to be affected can be sampled befon:! the campground is con­

structed and then again afterwards to .11ow a before and after comparison. 

The problem with t his method Is, that different popuhtlon levels that 

exist after the caqlground is utablished may be the result of seuonal 

or yearly population cycles that occur Independently of any effect(s) 

the campground may have . This problem 1$ accentuated when dealing with 

lIMll nWllrm/il species that are subject to Jar'll! seasonal and yearly 

fluctuation s In population. 

The second approach Is to select an undisturbed area .5 simll'r IS 

poSSible to the c~9round and sample It simultaneously using the s.me 

sampling method .s used in the campground. This method allows the study 

to be conducted over a shorter period of tine and eliminates the problems 

associated with population fluctuations. The dlsadvantlge of this 

method Is that differences In populttlon exhibited between the campground 

and control Irel. could be the result of habitat or $Iuapllng differences, 

and not because of the effects of the campground. 

The simultaneous sampling method was used In this s tudy because 

the campQrounds were .lre.dy established , precluding the use of t he 

before .nd after method. It was I lso fe l t th't the problem assochted 

with using a control area wen! Dleh l ess lillitillg th.n the problem III· 

volved with sampling before and after a campgroulld was constructed. 
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live -t rappi ng techniques 

live-trapping was conducted t o collect informati on on species 

occurrence and relative population size in campgrounds and control 

areas. Each campground and respective control area was trapped once 

a month for five c('~secutjye days {weather pennitting} beg i nning in 

April, 1975 . This schedule was continued until trapping success de­

clined in the fall of 1975 (Table 7), 

The occurrence of several specles of small marrmals of varying 

size required tile use of three sizes af live-traps. Shennan live-

traps (9 x 8 x 25 em; or 3 x 5 ~ 10 In.) were used to capture t he slTIiIllest 

speci es, such as deer mice (Veromyscus ~.). Colorado chipmunks, 

woodrats (I~ eotOO1a ll2..) . Ord's kangaroo rat (Ofpodamys ordi i). and 

ante 1 ope ground squi rre Is (Alrlnospe nnophl1 us leueurus). tI~ ti ona 1 

brand t raps (1 7 ~ 18 ~ 48 em; or 7 ~ 7 ~ 19 In.) were used to cap t ure 

dese rt cottontails (Sy1vi 1agus audubonii), woodrats , and antelope 

ground squirrels. Collapsible, double-door TOm.)hawk traps {23 ~ 

23 ~ 104 cm ; or 9 ~ 9 x 42 In . } captured adult desert cottontails and 

rock squirrels (Spermophl1 us varieqatus). Apple slices were used for 

bai t In traps of the two largest sizes, and bird seed was used in the 

small Sherman traps . The traps were placed 10-12 mete rs apart. 

Transect design . One trap line was located in each campground 

adjacent to campsi tes wi th a second trap line bisecting it and e~­

tending Into the area surrounding the campground (Figure 2) . Per­

manent trapping stations were located alon g these transects and 

three traps of different sizes pl aced at each l ocation. Ten trapping 

stations were placed In th.e campground at Sq uaw Flat (30 traps) and 

ten stations were located on t he transect bisecting the campground 
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(30 traps) for a t otal of 60 traps located in and adjacent to these 

campgrounds . Distance between trap stations (three traps per station) 

ranged between 20 and 25 m (22 - 27 . 5 yds.), depend1ng upon topography 

and vegetation of a particular site. 
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Squaw Fla l Campground 

f ; 

* • 
, 

comw""nd 
... TriO$> locatlom 
N · 60 t.ap< 

Devils Garden Camp9I"ound 

Figure 2. 

+ "",,,wound 
• • troP Io<:ol;on. 
N · 48 "' Il< 

Schematic representatiOn of trap transect design for 
Squaw Flat Campground and Willow Flat Campground, 
Canyonlands National Park and Devil's Garden Campground, 
Arches National Park, Utah. 
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The De vil', Garden campground was bordered on the south by a se ri es of 

steep rock walls which prevented ex tending the transect to t he south 

(Figure 2). T~ t rap line located in the campground contained eight 

t rapping stations (24 traps) . The second trap line was perpendic ular 

to t he first and extended north from the campground . This l ine also 

con t ained eight tra pp ing stations (24 traps) . resulting in a t otal 

of 48 traps in the campground and the area surrounding it . 

The design of t he trap l ines was t he same In each of t he re­

spective control areas. Transects were the same length , conta ined the 

san-e nulTtler of traps , and were the same distance apart as those tran­

sects located in the campground. 

Trapping procedure . The di ffe rent behavioral pat terns of the 

sma l l ma mmals inhabiting the campgrounds and control areas necessi tated 

the establi shment of two trappi ng periods per day. Species such as 

the deer mice , woodrats , and kangaroo rats are almost strictly noc­

turnal. Desert cottontails and rock squirrels are, for t he most part , 

cre puscu lar, whereas an te lope ground squ irrels and Colorado chipmunks 

an:> diurnal. 

Traps were baited each even ing just before dark, a procedure 

which took app roxima te ly t;>jo hours to complete . Traps were checked 

beginning at daylight, and animals captured were iden t ified as to 

species, sex, reproductive condition, then toe-c lipped and released. 

Immediate ly after a trap station was checked in the mo rn ing , the 

traps were re-baited and se t aga in . When all of the t raps in the 

campground and control area had been checked and re-baited. they were 

checked again and then closed for the day. This method allowed 
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sampling of notturnal and crepuscular species during the first trapping 

period and crepuscular and diurnal species during the second period. 

The sequence of baiting and checking the traps was alternated 

between the campground and control a~a daily. One evening the camp­

ground would be baited first and checked first the next morning . This 

same procedure would be followed t he next day fo r the contro l area. 

This method prevented sampling bias that might have resulted from 

having the traps in either the campground or control area consistently 

open and baited for a longer interval than the traps i n t he other area . 

Veqetationa.l analysis 

Methods. Vegetational analysis of the campsite and control 

areas followed the method described in MkJeller-Oomois (1974). 

Transect lines 50 m (55 yds . ) in length were established i n the camp­

grounds and corresponding locati ons in t he control areas . One square 

meter (1.1 sq . yds.) plots were located every 5 m (5.5 yds.) along 

the transect to sa~le grasses and herbs. Five x f i ve m (5.5 sq. yds.) 

plots were used to sample shrubs and ten x ten m (11 sq. yds . ) plots 

to sampl e trees. 

Nine of these transect lines were located at the Squaw Flat 

campground , and seven at Oevll's Garden. The same number of tran­

sects were located in each respective control area. The numer of 

times a pa r ticul ar plant species occurred in each plot (f requency). 

and the percent of the plot it coven!d (cover) was recorded for 

each plot. A summary of the data from al l plots is recorded in 

Table 5 and 6. 
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Statistical Inalysis 

The problem of accurately determining the sl~e of popula t ions of 

smal1 · mammals has received considerable attention. The most common 

means of eHillWlting t he st LI! of popuh tlons Involves the mar~-recapture 

method whereby ind ividuals are llve-tra~ped . marked, and t hen released. 

T~e subsequent capture hIstory of these Individuals Is then treated by 

one or mo r!! s tatistical mE!thods to generHe a population estimate. 

Numerous a5S~ptlon5 must be me t for most of the recapture methods 

involved. In many studies where nUJTerous reca ptures &1"1! not Obtained 

and/or t he requ isi te aS5~tlons trl! not rret, estimates of actual 

population si ze using the captu re-reca pture ~thod must be viewed 

with SCIIIe skep ti cism. Tllese assumptions include: (1) No "trap 

shy" or "trap happy· individuals , (2) No immigration or emigration 

f rom t he population, and (3) No mortality or natality during the 

sampling period. In actuality . few if any of these assumptions are 

ever lI'.et. 

There hay! been studies , work ing with a known population size In 

an enc l osure and obtaining a l arge number of recaptures, where a re­

spectable degree of accur acy has been ob tained In estimating actual 

population levels (Edwards and Eberhrdt, 1967). Howeyer , In .. .any 

studies where numerous recaptures are no t obtained and/ or the requi~lte 

assump ti ons were not met, estimates of actual population size must be 

vi ewed with scme ske pt icism. 

Two types of data were available f rcm t his s tudy that allowed a 

comparison of the ca~ground and control areas . One was the nllr.ber 

of f irst-time capt ures (base- line estimate), and the other was the 

total nOOlber of captures for all individuals of a particular species. 
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Examination of the data indicated that the ratio between the total 

number of captures and the base-line captures was cons is tent. Con­

sequently, the total number of captures was used as an index to com­

pare the populations of the two areas because of the larger sample 

size provided by these data. 

A statistical method was chosen that tested the hypothesis that 

there was a one-to-one rat io (u • 0.5) between the number of captures 

of smal1-mamm41s obtained In the campground and that recorded in the 

control area . A "z " va lue was computed using the formu la : 

where: 

, " p - " 
,I P( 1 - P) IN 

P • observed ratio between th, captures of th, t" areas . 

p " e~pected ratio between ,", captures of th, t.o areas ( • 5 ) • 

" • expected mean (1 :1 ratio • " " .5) . 

N - total number of captures for the campground and control 
area. 

Thls "z" value was then compared to a critical value of "z" , which 

was 1.96 ('" '" 0.05 level) in all cases in this study (Steel and Torrie 

1960) . 

A test was also run on each month's data for each species to 

de t ermine if the differences between each set of data from the two 

areas were consistently proportional (Freund 1962). Data that were 

consistent from month to month were pooled, and a "z " va l ue was com-

puted for all the data. Where monthly differences were not consistent, 

a "z" value was computed for each month's data. 
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R£SUL TS 

Col orado chipmunk 

Squaw Flat. A significantly higher number of captures was 

obtained in the campground than in the con t rol area for this species 

(88 YS . 25, z· 5.93, Tab le 8), This " z" value was the largest found 

In the study with the e.ception of the value calcula ted for woodrats 

at t he Squaw Fla t campground. 

Devil's Ga rden. There was no statistically significant difference 

in t he number of captures between the campground and con t rol area 

for this s~cies (27 vs . 19, z· 1.18, Table 8) , al though t he 

number of di ffere nt individuals caught was significantl y higher 

in the campground. The data suggest that continued sampling would 

res ult in a significantly higher number of captures In the campground. 

Woodra ts 

Squaw Flat. The di fference in the nUrrOer of c~pt~res obtained 

in the campg ro~nd and control was the hrgest I)f any fo~nd during this 

study. The fifty-tw o cap t ure s recorded in the campground, canpared 

with three in the control we re hi ghly significant ( z ~ 6 .61, Table 9) . 

Devll's Garden. The number of capt ures wa s significantly higher 

in the contrl)l than the ca~ground (24 ~s. 11 , z ~ - 2. 20) , t he only 

instance of this type found du ring the study (Table 9). It should be 

note d, however, t ha t baseline values were similar be tween areas 

(8 Ys. 7). 



Tabl e 8. Comparison ' ! .. '":"" 
and control 
campg round , 
Ga r den 

Month 
Squaw Fla t 

Campgr ound 

April 8 

" Y II 

June 22 

July 6 

August 12 

Septerrter 10 

October 15 

No~entler 2 

Total 
captures " 
Nuntler of dif fe r- 44 
ent individualS 

lva lue 1 5.93· 

1 Based on tot31 captures 
· Significant at the 0.05 1 eve 1 
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Car.lQyrnund 
Devil 's Ga rden 

Con t rol Campground Cont r 01 

, 2 

, 2 

5 3 3 

3 8 6 

, 5 3 

3 5 3 

8 3 , 
0 

25 27 " 
" 28 10 

US 



Table 9 . 

Month Caml!(Jround 
Squaw Flat [)evil's Garden 

Campg r ound Control Campg round Control 

Apr ! 1 

M.y 

June 

July 

Augus t 

Septer.i>er 

October 

rl overroer 

Tot al 
captures 

thj~er of d i ffer-

3 

9 

4 

10 

11 

11 

52 

ent indi vi duals 11 

l value 1 

IBased on total capt ures 
-Significant at the 0.05 level 

0 

0 3 

0 1 

0 7 

0 4 3 

1 8 

2 1 0 

0 

3 11 14 

7 8 

-2. 20* 

14 
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Deer .,ice 

SgU~lf flit. Canp~ rl$on of capture rates showed no slgnl fltant 

difference between the campground and control are. when the cap tures 

for.ll months were pooled ( z . 0.95). Because montll-to-rnonth 

differences we r e not proportlon.l, however, a "t' value .... as 41so 

calculated for ucll month. Mon thly canpa risons Indicated no signifi­

cant differences , extept du ring May when there were Inore captures 

in the campground than the control lrel (19 YS. 8) . and In October 

wtJen there were !Dore captul"es recorded in the control than for the 

cPlpg round (1 9 vs. 7. Table 10). 

[)evf1's Garden . Month-to-month differences In data for this camp­

ground and control area were also not consistent . t herefore, , • t' 

yalue was computed for each month. Significantly more captures 

occurred In the campground during Aprl1 (16 vs. 10) and /II<1Y (1'1 vs. 

8). No signl f iC<1nt diffe rence In the number of captures WIS found 

during the rem<1lnlng five mon ths of tile study. Analysis of the pooled 

data, however, Indi cated I significantly higher m,lllber of cap tures In 

the campground (88 ¥$. 58 , z· 2. 48 , Table 10). 

Desert cottontail 

Squaw Flat. This species exhibited no significant di fference In 

the nl,ll1ber of captures (z· -0.34) between the CillTlpg round and con-

trol (T<1bl e 11). Total captures (16 ys. 18) and the nl,ll1be r of dlff~rent 

Indhfduals captured (I I ¥s . 12) were quite sl .. l1ar . 

The l <1rgest differences occurred In July , when six captures 

were recorded In t he control area, coqlared t o none In the camp­

,] round, and durin'] Octobe r w~~n the cUlpground had fhe mo re captures 
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Table 10. COlI'9arisOf'l of 
an d control campground, 
Canyonlands camp-
ground , Arches 

Mon t h 
sguaw Fht 

CamEground 
De ~jlj s Garden 

CamP9 round Control Campground Control 

Apri 1 

H.y 

June 

July 

Augus t 

Sept errber 

Oc tober 

rlovermer 

Total 
captures 

Number of di ffer -

" 10 

19 , 
" 15 

5 9 

" 19 

11 , 
, 19 

5 2 

101 as 

ent Indi viduals 46 42 

z value 
1 

( pooled da ta ) 0.95 

leased on total captures 
-Signi ficant at the 0.05 level 

18 J 

" 5 

19 11 

17 11 

11 9 

2 , 
5 2 

as 58 

54 24 



Table 11. Comparison of nUnDer of "I''''"' 

Month 

Apri 1 

H,y 

June 

July 

August 

Septerrber 

October 

Noveniler 

Total 
captures 

and control 
campground, 
Garden 

0 

0 

3 

0 

3 

2 

, 
1 

16 

/lumber of di Her-
ent individuals 11 

z value 1 -0.34 

lB ased on total captures 
.Not significant at the 0.05 

0 

1 

1 , 
2 

4 

2 

2 

18 

" 

level 

between campground 
' . Squaw Flat 

and Oev;1'5 
, Ut ah (1975) 

0 0 

0 0 

1 

4 , 
9 , 

16 8 

5 4 

35 25 

14 , 
1 . IS" 

17 



than the control (7 vs. 2). These s~~ple si zes were too small, 

however, to be tested st.nistlcally. 

" 

Oevl}'s Garden. No cot tonta ils were captured until June, when 

one capture was recorded for each area (Table 11). There was a 

signIficantly higher nurmer of captures in the campground during 

September (16 VS. 8), All other mon ths had a sample si ze too sma ll 

ta be tested individually. The pooled data showed no signif icant 

di fference In captures be tween the campground and contro l area (lS vs. 

26. z ~ L IS), alchoU'gh the data do suggest that" larger s<1R'pie si ze 

~'ght have indicated a significantly higher number of captures In the 

(a""ground t han the control area. 

Antelope ground Squirrel 

Sguaw Flat. Tota l cap t ures for the camP9round and control were 

Identical (67, Z • 0.00 , Table 12) . The nu:roer of different Individ­

uals caught was also very similar (47 vs. 49). 

Devil ' s Garden. There was no significant difference found In 

the nl.llDer of captures beMen the cantJground and contro l area for 

this species (Table 12). Forty- slK captures were recorded In the 

campground , and 43 In the control (z • 0.32), with the numbe r of 

different Individuals captured comparable (34 VS. 213). 

Ord's kangaroo ra t 

Squaw Flat. The nuntJer of captures Showed no slgnl ficant di Her­

ence between campground and control area for t his species (79 vs. 

81, Z • -0 .62 , Table 13). Monthly comparisons also showed no signi­

fican t difference between the two areas. 
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Table l? 

Month 
Squaw Flat 

Cil.m~9round 
Devil's Garden 

CallJtlground Con tro 1 Campground Contro l 

April 14 5 2 B 

M,y 12 11 2 1 

June 14 21 5 3 

Ju ly 3 2 12 6 

Augus t 10 B 12 12 

September 3 3 12 10 

October 6 11 1 l 

Noverrber 5 6 

Total 
captures 67 67 45 43 

~umber of differ-
ent individuals 47 49 34 28 

z value 1 0.00 0.32'* 

lBased on tot al captures 
*Not signi f icant at the 0.05 le ve 1 
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Table 13. COllllartson of nuntoer of '::;;;rr~.between campground . 
and control fo r ~ Squaw Flat camp-
ground . • and Oi!vl1's Garden 
(4111'9rOlllld , Arches Nat iona l Park. Utah (1975) 

Apri 1 17 13 7 7 

Moy 15 . 19 12 8 

June 16 18 5 9 

July 4 J 10 15 

Augus t 4 5 3 J 

September 8 12 8 9 

October 8 8 6 4 

Novmer 7 9 

Total 
captures 79 " 51 55 

Nurmer of differ-
ent Individuals J6 16 15 16 

~ val ue 1 -0.62* -D.W 

leased on total captures 
"Not significan t at the 0.05 leVI! 1 



Devil's Garden. There was no significant difference in the 

number of captures obtained in the campground and control area 

31 

(51 VS. 55, z • -0.38, Table 13). The nurmer of different individuals 

captured was also quite Similar between the campground and control 

area (15 vs. 16). 

Rock squirrels 

Roc~ squirrels were captured at the Squaw Flat campground adn 

the control area at Devll's Garden . The nuRtler of captures of these 

species, however, were too small to be tested statisti cally. 
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DISCUSSION 

The results indlc;o te thot con~9rounds do have some In f luence on 

the popul at ion of small mammals Inhabiting them. Two spectes at 

Squaw Flat and ~o species at Oevil's Garden e~hlblted signi fi can t 

differences in r ates of captures betWeen t he c a~grDund and the 

cOl1 trol area (Table 14). 

Food hob! ts 

It might be assumed that species exh ibi t ing l i tt le or no 

dlffe r'1!nce i n the number o f c;aptuM!S between the ClII11pground and control 

area have a limited range of dietary adap tability that precludes 

uti l ization of t he addi t iona l food resource provided by human camping 

activity. A review of the food habi ts of small mdmmals captured 

during this study . however , Indicates that a variety of phnt and 

SOn! anillill IIIiIterh l are consumed. 

Wood rats were found t o uti 1 i l l! a wide range of plants and 

exhibit a degree of ,dapUbllfty that enables this species t o 

s uccessfully e~plo1t a wide spectrum of f ood plants (CaJre ron and 

Ra msey 1972) . Meserve {19 74} and Camer on (1971) studied c~petitlon 

and resource allocation between Neot~~ Tepida and ~. fusclpes. 

They found tha t ~. leplda was able to change die t s when sharing 

habi tat with t he dominant ~. fus clpes. 

Three spec ies of woodrats were caught during t his study; N. 

leplda, N. cinera . and H. albl9ula. The lnteract loo of t hese 

species Is probably quite important In detenninlng res our ce utilizat ion 
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and needs to be examined in relation to the occurrence of these 

species at the Squaw Flat and Oevil's Garden study sites . 

A larger nu!Ttler of woodrats were captured in the Squaw 'h t 

campground than In the respective control area, but ,t Oevil's 

Garden there were more captures of woodrats in the control area 

J4 

than in the campground. Th is lack of a consis tent difference could 

be the result of a ]<l.ck of ground cover i n the Oevil's Garden camp­

ground that prohibited woodrats f rom exploiting the garba,., found In 

the campground. Russian thistle was abundant in the Squaw Flat 

campground, occurr ing in 40 percent of the vege tation plots (Table 5), 

Althaugh Stones and Hayward (1968) did not find 1. leptda using Russian 

thistle for food In centra l Utah, it femted an impertant component 

of the escape cever fer weedrats at the Squaw Flat campground. 

Russian thistle did not Qccur at all. hawever, in the Devll's Garden 

campgrQund (Table 6). 

The heavy visitQr use at Oevil's Garden campgrQund alsQ resulted 

in a lack Qf small sticks and pieces Qf Utah juniper (collected by 

campers for firewood). This litter was important nest~bullding 

material for woodrats at the Squaw Flat campground, and the lack 

of this mati era I may have depressed wOQdra t populations In t he 

Oevil's Garden campground . 

Colorado chipmunks seemed quite adaptable to a campground 

situatiQn and were often observed foraging for food around campsites 

seemingly obliviQUS tQ human activity. foods other than garbage 

that chipmunks were observed eating included a variety of grasses 

and herbs in spring and early s~r and large amoun t s of pinyon pine 

nuts when these seeds matured In late August. Chip~unks were not 
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Obse rye~ consuming animal ~tter. although Vaughan (1974) found 

least chipmunks (£utamias minlmys) cons umi ng arthropods dur ing June . 

The difference in the number of chipmunk captures In t he Oevil's 

Garden campground was no t signifi can t ly higher than the con trol 

(as It was in Squaw Fl at, Table 8). The available data . however. 

suggest that a hrger sample she would result In a statistically 

significant di fference in t he number of captures of chipmunks between 

the campground and control area. I t 1s my impression that Co lorado 

chipmunks are one of the most a~aptable species of sma ll mammals 

to caq;Jground situati ons. 

Wl1'la~ (1959) found t hat as a group, Pe romwscus eat pr ima ri ly 

seeds and leaves with some Insects t aken when they were ava ilable 

In the spring. A study by Jameson (1952) stressed t~e importance 

of se~son~l availabili ty of food. S~eds ~nd frui t s are consumed by 

t. maniculatus and f.. boyl~i in sunmer and early fall and Insects 

t~l:en In t~e spring. hug~~n (1974) ~Ild Meserve (1976) also noted 

that P. manicul~tus h~s a diverse diet , eati ng seeds In the spring 

(some arthropods In June) and switching to fruits ~nd berri es in 

September when seeds became less abundant. 

The OImivorous nature of the four species of Peromyscus trapped 

during this study (t· IDalliculatus, t· boyle] , t. truel , and t. crinl tus) 

could enable them to ut ili ze campg round g~rb~ge. The reason for the 

l~ck of a SiQnl flcantly different number of captures between the 

campground and control at Squaw Flat Is not clear. A better unde r­

standing of Intraspecific competition among Peromyscus In this area 

is needed. 
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Studies by Johnson (196 1) and Flake (1973) indicate that Ord 's 

kangaroo rats consume large amoun t s of seeds, and some green vege­

tation. The similarity in t he number of captures for th i s species 

between the campground and control area (Table 13) could result f rom 

the inabi l ity of Ord's kangaroo rats to switch f rom this speciali zed 

diet of seeds t o garbage. 

The desert cottootail consumes a variety of grasses, forbs, and 

Shrubs (TurkC1olsk i 1975 ) and adjus t s its diet to t he availabili ty 

of fl)od throughout the year (Fitch 1947). This species was seen 

around the campgrounds, but never di rectly obse rved foragi ng for 

f ood around campsites. Cottontails were charac teristically shy and 

would not t olerate human activity as much as Colorado chipmunks 

could. The low tolerance of human activity displayed by dese r t 

cottontails may have affected t his species' ability to adapt to camp­

ground situa tions and ut ilize the food found the re. 

Antelope ground squirrels are diurnal herbivores t hat consume 

a variety of shrubs , grasses, and seeds (Chew and Butterworth 1964, 

Bradley 1967). This species is al so tolerant of a wide range of 

temperatures (KralllTl 1972) and does not hibernate or estivate (Hudson 

1962) , although scvne juveniles wi11 decrease above-ground acti vity 

during ext remely hot weather (Brad ley 1967) . 

The number of captures of antelope ground squirre l s in t he 

campground and control area were very si milar (Table 12). This species 

was not COOn1on ly observed in campgrounds, but preferred the open 

areas adjacent to the campgrounds, Where i t fed heav ily on f our -wing 

saltbush and annual grasses. This behavioral preference for an 

open , grass - shrub habitat type might minimi ze t he ef fect of campgrounds 
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on antelope ground squirrels because campsites a~ rarely located in 

such open , tree less areas . 

Predat i on 

Another factor that may influence population levels of small 

mammals 1n a campground and non-campground area is the difference in 

predator populations found in these two areas. Numerous signs of 

coyotes (Canis l atrans) were observed around the control areas, 

particularly at the Squaw Flat control area where several desert 

cottontails that were in live traps were killed by coyotes. Swainson's 

hawks (Buteo swa lnsoni) we re also frequently seen perching in pinyon 

pine and juniper trees in the Squaw Flat control area. These predators 

presumably did not hunt in the campgrounds because of the human 

activity i n and irrrnediately around the campgrounds. It is doubtful, 

however, that differential predation between campground and control 

areas by coyot es and raptors would have a significant effect on 

the smaller and more numerous species of small mamma ls, such as 

Peromyscus spp. 

Trapping success 

The number of captures obtai ned each week was divided by the 

total number of trap-nights for that week to de t ermine trapping 

success values (one trap open for one night , or morning , considered 

one trap-night). Some species were vulnerable to more than one trap 

size . Desert cottont ails , for example, were susceptible to capture 

in National and Tomahawk brand traps. Woodrats were captured in both 

t he Sherman as well as National brand traps. These differences in 
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tr~p SU$t~ptibl11 ty wert considered w~en trapping success was computed 

(Figures 3-14). 

Some of the work tht t h~s been done on trap susceptibility has 

Indicat ed t ha t mdny fa cto rs . or combina ti ons thereof, may Influence 

t rappi ng success. Fitch (1954) stressed the importa nce t hat seasonal 

fo od availabil ity has on t rap susceptibili ty. He belle ved that during 

periods when f ood was abundant, trapping success would be low, eYen 

tllol,/911 populatiOils of smdll mdmlals migh t be high. Smith and Blessing 

( 1969) al so thought f ood aV411abl1tty was important as well as the sex 

and reproductive condi tion of the individual . 

Much work has been dOfle cance rnlng the effects t hat weather ITIiIY 

have on small -mamma l captures , with varied and some t imes con flicting 

results arising from th is resea rch. Gen t ry and Odum (1957) and 

Ge tz (1961) found that warm , cloudy nights resulted In the 9reatest 

activity for deer lllice and a correspondingly higher rate of capture. 

Blair (1943) , working with deer mice . and Jahoda (1973). s tudyln9 

Onych~s leucogaster , fo und that a clear, moonless nigh t resulted In 

the highes t number of captures. A study by ~~rten (1973) Indicated 

that the activity of the pinyon mouse (Peromyscus truel) was positi vely 

correlated wi t h high baromet ri c press ure and the tempera ture a t 

sundown. O'Farrell (1974) monitored severa l parameters throughout 

the nigh t and found t hat t ime after sunset an d the amoun t of moonligh t 

were the most I ~ortant fac t ors Inf luenci ng small -mammal activity In 

west- central Nevada. O'Farrell be li eved that anVitnt temperature , 

wind , cloud cove r , precipi tati on, and ba rome tr ic pressure had little 

effect on ac t ivi t y except under extreme conditions. 



25 

20 

15 

Figure 3. 

25 

• • W 20 
0 

~ 
0 15 

~ • 
~ ' 0 .. 

5 

-----' 
, , , 
.. 

... CAMPGROUND 
o CONTROL 

.' . , .. , , , ___ ..4-

, 

" , 

II , 
I 
I , , , , 

AFRIL MAY JUNE JULY AUG. SEPT. OCT. NQII. 

Trapping success for Peromyscus ~. , Squaw Flat 
Campground, Canyonhnds National Park, Utah ( 1975) . 

... CAMPGROJND 
~ CONTROL 

, 
I , 

I 
I 
I , 

I I , 
I , 

I 

" , 

" .-, 
• 

APRIL MAY .AJNE JULY AUG. SEPT. OCT. NOV. 

Figure 4. Trapping success for Peromyscus lI!E.., Oevi l 's Ga rden 
Campground, Arches Nati onal Park, Utah {l975} . 

39 



40 

• CAMPGROUND 

• CCWTROl 
25 

~ '" 
0 

" z 
It 
~ '0 " .. , -" ~~ .', .. -- .., , , ---- 'b---'--""" ---• 

""" "'" '"" "'" >UG. SEPi. OCT . .m. 

Figure 5 . Tra pping success 1l!ucu r us , Squ~w 
Flat Campground, Park, Utah (19 75) . 

• CAMPCR)IJNO 

" • CONTROL 

~ 
~ 

" 20 

~ 
• " z 
It • • '0 " 
" , - , , .- -, -, , • __ ..4' ---

APRIL MAY JUNE ,JJLY AUG. SEPT, OCT. N(N. 

Figure 6. Trapping success' for 
Garden Campground, 



20 . 

" 
10 

5 

Figure 7. 

'" 
• • • 20 u 

~ 
0 " ~ • • 10 r 

~ 

5 

Fi gure 8. 

'I 

APRIL MAY .AJNE .JJU ftI..I3. SEPT'. OCT. /'01. 

Trapping success for Eutamias guadrivtttatus, Squaw Flat 
Camp~round . Ca~onlands Kational Park . Utah (1~75). 

• C<>.W'GRJ>..ND 
• c:tM"ROL 

Af'RjL MAY JI.J£ JULY AUG. S£Pf. OCT. ~. 

Trapping success for Euta!!,ias guac! r lv tttatus . Oevil's 
Garden Cilillpg roun~. Ar(hes liHiona l Park, Uta~ (1975). 



'0 

" 
'0 

, 

~ CA.'<PGROJNO 
o CONTROL 

------

41 

--------
APRIL MAY JUNE .u..y 1tJG. SE?r. OCT. NOV. 

figure g . Trapping 5u~cess for 
Canyonlands Nat ional 

Flat Campground, 

" 
'0 

" 
'0 

, 

... CAMPGACtJNO 
• CONTROL 

. -"' ,-- ., ," ., .. ' '~ , 
,--- - '"," /"",,. ~ .. '. 

L_~'~"=-=" ~ ., , 
APRIL MAY .)JNE JULY ..cu:> . SEPT. OCT. NCN. 

Figure 10 . Trapping success for 
Campground, Arches '!I' .... ~::' )'s ~ rden 

(I975 ) . 



" • • • 20 8 
iii 
~ " ~ • " '0 

~ , 

Figure 11. 

" 
• 

~ 20 

0 " z 
~ 
~ ' 0 
~ , 

Figure 12. 

43 

• "'" """"'" • """""-
'-, , , " , ' , , , , 

'1, 
, , , , , 

I 
, , , , • , 

APRIL. MAY SEPT, OCT. NW. 

Trapping s uccess for Dipodomys ~rdil .• Squaw Flat 
Campground, Canyonlands Nat;ona~iirk, Utah {1975}. 

... CAW'GROUND 

• OJNT><OL 

APRIL MAY ,A)NE JULY AUG . SEPT. OCT. IC'-I, 

Trappi ng succe s.s for Dl podomys ordi i . Deyi 1.' s Garden 
Campg r ound, Arches Nati onal Park, UUh (1975) . 



" 
" 
, 

Figure 13. 

20 

" 
'0 

, 

Figure 14. 

.. CA.\li'GROJNO 
• CONT~L 

A 

-' "-, , 

APRIL MAY JUNE .AJlY ;UG. SEPT. OCT. ~. 

-

.. CAMPGROUND 
• CONm<lL 

Squaw Flat 
=.i';. (1975). 

AP"ilL MAY .ArNE JULY 1U3. SEPT. OCT N(1oI. 

Tr~pping su~cess for S~lYila~uS audubon; ; , Dev i l's G3 rden 
Campground , Arches Natlon~l ark, Utah (1975) . 



Hansson (1961) and Wiener and Smith (1972) demonstrated the 

importance of trap type (life vs. snap trap) and efficiency, and 
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they concl uded that these two fa ctors were important to consider when 

evaluating n!sults of SlIIiIll - lf\ar:m/ll t rapping studies. Additionally , 

Kenagy (1974) and O' Farrell (1974) pointed ou t tha t seasonal activity 

patterns of heteromylds can change and can have an effect on trapping 

results as well as can previ ous response to a trap by an individual 

Getz. 1951). 

Most, If not al l . of the ' .actors just reviewed were probably 

operative during this study at one tflll! or another. SCiGJI! of the 

factors such as weather (precipi tati on , temperature , wind, and 

barcmetr lc pressure), moon phase, and t r ap type ware constant between 

the respec tive campgrounds and control an!as . Other factors, su(h 

as food availability and human act ivity , wen! not the same for the 

campground as they were for the control area at I ny given t ime . 

Sore speci es , s uch as t he antelope grOlJnd squi rrel (Figures 

5 and 6) , Colorado chipmunk (Figures 7 and 8) , and Ord 's kangaroo 

ra t (Figures 11 and 12) appear to show a general similari ty in trapping 

su(cess (within spec ies) between the campg round and con trol area. 

Other species, s uch as woodrats (Figures g and 10). and deer mice 

(Figures J and 4) seem to display l ittle sl~llarlty In t heir response 

to live trapping. 

Trapping success increased between June and August In 19 out 

of the 24 cases observed and declined during August and/or September 

in 17 out of 24 ins tances (Figures 3-14). The i ncrtase In trapping 

success between June and August can be attr ibuted, at leas t in part, 

to recruitment , as ma~ juveniles were caught during this period. 
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The decline In trapping success dur ing August and Septerter was 

followed by an Increase tn t r~pptng success during Sep tember and/or 

October In 16 instances (Figures 3-14). 

Tht s ~neral decline in trapping success fol lowed by an Increase 

In success In Septell'tler and/or Oc t ober could be the ~sul t of (I) 4 

population decline during this period fo llowed by an Increased trap 

susceptib ili ty of those individuals remaining In the popula t ion ; (2) 

SCII'.e Internal or external Influence that decreases trap suscept ibil ity 

during the l,u surroner peri od despite a relatively high population 

level; or (3) some Interacti on of these factor;. 

Weather. O' farre ll ( 1974 ) found that e~treme weather condi t ions 

can depress t rapping success. Duri ng the months of August and 

Sept embe r , however , there were no cases of violent thunderstorms or 

abnonnally hot or cold temperat ures. Precipitation du ri n\! AlI9u,t and 

Sept entler for SqulIw Flat and Devll's Garden was 0.11 and 1.4 em, re­

spectively (Tabl e 3), Th is preci pitat ion w,n provided by a few 

scattered thundershowe rs, none of wlllch was severe or of !Ilore t han 

a few minu t es' du r ation. Temperatures were close t o the el\!ht-year 

ave ra~ for Squaw Flat (Table 1). Although no long-term temperature 

data an! lVallible for Devll's GlI~n, it can be uswned that the 

tempera t ures Ihted In Table 2 a.-e representati¥e f or this area 

because of the lack of any abn ormal t emperatures In t he adjacent 

Island In the Sky Dis tr ict of Canyon l ands Nati onal Park. 

Food lIvallab ll lty. Increased food ava il abili ty has also been 

men t ioned as a possible cause of l ow trapping success. A situat ion 

of Increased food availability occurred for SOllIE! species during 

AUllus t and SepteJTtJe r. Four -w ing saltbush matured In mi d-Au\!ust, 
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and antelope ground squirrels were often seen climbing into saltbush 

plants and feeding on the seeds . Pinyon pine nuts also matured in 

late August, and Colorado chipmunks were observed gathering these 

nuts throughout the day. 

Camping activi ty. Camping use at Squaw Flat increased from 

1,750 persons in July to 4 ,400 persons in August (Table 4), and 

increase of 151 percent. It might be that increased camping use 

provided more food for small rnaJJfllals, the r eby lCMering trap suscepti­

bility. [)evi l 's Garden camping use, tWo/ever , lncn:!ased only frern 

5,392 persons 1n July to 5 ,523 campers in August (Table 4) . or only 

a two percent increase. Small marrmals at the Oevil's Garden campground 

still undenoent decreased trap susceptibility. Additionally, small 

mammals inhabiting bot h of the respective control areas, which were 

subjected to re latively litt le human activity, also underwent a 

decline 1n captures. 
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SUMMARY 

The purpose of this study was to c~pare the popula t ions of 

small mammal s inhabiting ca~~grounds and non-campground areas used 

as a control. The data collected dre suggestive that campg rounds 

can have an effec t on populat ions of some speCies of small mammals 

inhabiting them. There wefe four instanc;es where a statistically 

signi fi cant di ff erence t n the nurrber of capt ures of small III<Ill1l1ah 

occurred between a ca rrJ;)g round and its r1!specti vl! control area . In 

three of the four lns tantes where differences tn capture rate e~!sted. 

there were more captures in the campground than In the control a rea . 

The factors respons 1 b le for the d! Herent popu 1 at i OriS of sm<ll1 

mammals are not ent irely clear. Additional food made available by 

camping activity could allow populations t o increase to a higher 

leyel In ca~grounds than in nO!l·ca~g round areas. A lower predation 

rate In campgrounds may also influence populations of small mammals. 

Although campgrounds and their associated use appear to allow 

an increase in popuh t lon levels of some species in some cases , II 

stra ight-l ine relationship between campground use lind population levels 

of small mammals probably would no t apply. Popula ti ons of woodrats 

might decl ine because of a lack of ground coyer and nesting ma terials 

caused by intensive camping actlYity. Dese r t cottontails might be 

unabl e t o tolerate con t inued high levels of human adti vlty. 

When evaluating the effects t ha t /I campground may hllye on a 

popUlation of small IJIalllllals, it should be stressed tha t /I very complex 

sys tem is being dealt with . Interactions among and between species, 
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innate and learned responses t o human ac t ivity. weather, and food 

supp ly all may influence population levels and measurements of popula­

t ion levels t o some extent. 

Further investigation Is needed t o gain an understanding of 

how campgrounds actually effect popula tions of slTM)] l rtlanlllals. 

Mos t basic to t his r esell rch is II f ood habits study in which speci mens 

art col lected throughout the yea r In campg rounds and stomach con tents 

analy~ed. I t Is necessary to knew t o what exten t nrlous species of 

small Il\IInmals utilize the potential food resource provided by 

campi ng activity "nd the extel1t to whiCh they are dblt t o change 

between a dIet of garbage and natural food during periods of Intensive 

campi ng activity and periods of l itt le or no camping use. 
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