RODENT POPULATIONS AND TUETR REAGTIONS TO
GRAZING INTENSITIOS ON SAND SAGTBRUSH GRASSLATDS
¥ THE SOUTHERN GREAT PLALNS REGION

=
<

WILLIAM JGHﬂ’?RAﬁK
Magter of Science

Wew York Stete College of Forestry
Syracuge University
Syracuse, Now York

1940

Subnitbed to the Faculby of the Graduate School of
the Cklahoma Agricultural and HMechaniecal College
in Partial Fulfillment of the Requirements
for the Degree of
DOCTOR OF PHILOSOPHY
1950



RERICTLTUDS 5L COLLEGE

1
| S e e

JAN 17 1951

RODENT POPULATIONS AND THEIR REACTIONS TO GRAZING INTENSITIES ON
SAND SAGEBRUSH GRASSIANDS IN THE SOUTHERN GREAT PLAINS REGION

WILLIAM JOHN FRANK
DOCTOR OF PHILOSOPHY
1950

266803



TADLE OF CORTEI

Introfueblon o v v v 4 v v m w v e s v e e e s e e ow

lﬁ

Sumary of resulis of previous Imvestigations . . . .
influences off rodents and rabbits el uds . .
Il’i‘brm%ucﬁio;i ) w« =4 = @ & & » - £ L2 o L - * L L d L4
Vogotaldve o o 4w v v o v v ¢ o v s v o s s o s s
Ldaphic

c!“
2
5
H
51
s
Tt
th
&
i 3
1
ol
i)
£
*
L

ne
Sz

: : alRevge , « o . .

IZALTG(}&C{;? O?’j & - » - L2 - - L ® - R L * - L - L *

P} i‘r“ ‘T &L _g_}h{/ I‘Ellﬁd
ol "i

nmi—"agnao-uo»nuw-qoéa&o«ooa.
gy e e

Ch——l&’—ic - 3 a8 @ & & & @ o F W @ B O 4 B B B B e &
Aa g e

Vagetablon . o v o v v v s v s o v o s s e oo

HobholS 4 4 o o o o o o a » o @ s 8 =« s 5 2 8 s » » «
Swmery of 13Eeralilig « & ¢ & o o o 5 5 o o o 8 e
IOEroduobion o o v o 0 v v b e 0. . “ s e e
Quadret 8lBoD ¢« « v 5 o = o v 24 ¥ 5 0 4 s v o
Quaéra‘“.--u»qs--iﬁav-‘oean»so
Guadrat operailoN .« 4 o v @ . s e 8 a e e 5 s a a

¢ %
Lra?*’n&il'l..-h.'uﬂ-uﬂcnﬁoe'\io

A
B&lﬁw & % ® B € ¥ W% B 9 @ & & @# & W »n ¥ € B & ¢ 2

] Sy P2 1 4 da - 2
elimlnary brar eperations in o noderately grozed

2 .
a}fﬁ‘x‘gunﬁl)e ® & & a % @ % & @ & w x w w o & © G B # 5 &
Purpasa - e s s v e s wa s ow e o

Doperipiion of
De&xrlyﬁnam of
perison of 3 .
PTQCGL?HTG @ - L3 [ 2 - L) - - - - - ] L} 3 - ] - - - -
Date and digcunsi

Study of ¢ li
Infroducsh
I?'SG‘ﬁ?"OC(S A e @ *

Pasture 19 (uodorately grazef) . e o o o o o « o
Doserdption of panlhiif'e o o o « o o s o o » «

Bate and dis k
SWEHTY  ene o o » o « o o
Pogiure 20 (1ightly gra20) o o o o « o v » o o

('3

® % 4 9 & A & & €« & w w £ € & 3 & &

4 @ % & 8 o w & W ®© & % 6 °

&
*®

BQ».JQ oy & ~Hion of 131.9 ture €« o ¥ 5 s % % w B ¥ #
3}:1 =9 é ﬁiSCL 33 S:‘-.Dii @ & & & ® © # & v 2 w %
2

wa
5’ A & @& ® 8 & A4 ¥ o YT & ® & a2 © » ® a

»

.

3

£ -
& “
L L4
» ®
L4 -
- L
L3 -
L4 -
L P85
.« -
Ld -
- &+
- -
L *
- -
- L
- b4
- L]
L L4

&

£

L

*

sure.

o'
bt

3

27
27
2

34
34,

pA%)

BHEBEGRRDD

50
50
50
51,
&2
53
53

e

jw

75



’

ix

TABIE (F CONTENTS (CCHTINUED)
Paceo

Pasture 24 (overgrazed) v v v b b v b m oo s s e s e s e e e e s 85
Description of pastuXo . « o v v 4 ¢ 4 4 6 4 v 3 s e s 2w s e e G5
Ba‘haaﬁﬂdi:s&uﬁsiwl @ B % T 8 8 B 5 ¥ @ A A F e F B & & F a & gé’

R - o O ¢

The offect of grasing j.nﬁa"mity on rodent spocies and populations

as evidenced by trepping date fram a lightly grazed, a noderately

grezed, and an ovorgrezed PASHErD o 4 v 4 s c b b 4 w0 6 e e e . s 92

' Baﬁaanuﬁismsj.t)n * % & & B & @ ® & 3 B B B N B & B & W O @ @ 92
Bioass o o « o o« » o s 4 s 5 2 5 8 2 a2 s o om s v s s e oas T
Summary . . . . “ e e e s % e s s aae s oas e JOO

'Cc@paﬂ*eso:ap of mmall nermal }:@3311,.2‘.101»3 frap guadrabs in coattle

exelosures and quedrats immodlately outside exclosures in each

,’“”iﬁc;»astare;a.,‘. i ¢
Pasture 20 ~ l:wh 1:;' n*razet‘i “ % 2 e e m s e s oo
Pastura 19 - mﬁdﬁratel{f’ Cex i ehotc.: SN
P.aﬁture 24, handd OVGI'{;T&Z@ « ®» @& & ® % ® 8 W # & B &
OUMIAYT w v o » o % 2 0 6.5 v 5 # s o o « 5 2 o =

:oocvao;loB
Ui#;&‘.‘:. 1@8

Rodent species end populztions in lz,ghtlg grazoed, noderately gr
avergrazedpasturec T T
Inbroduction . o o « ¢ ¢ o o 6 v = = 5 « @ 5 = 0 8 o © o
Iiei;hmﬁ‘b"sn . ®« & ¥ 5 & T« B & & ¥ B 8 W &
Patural‘%(liuhtly r'razad)w....a.a_.e.,..
Description R R I P .
Dota and discusslon . o 4 4 5 o « v o s + 5 o o « & 112
&mm’aal"?'... - v & ® £ W% 8 ® ¥ B B 8 w 4+ x
Pacture 17 (medor a'f;ely gr‘vzed) o e e s e e amae a
Dﬁel’lp'iilﬂﬂ & % % & B 4 ¥ ¥ & = @ & B & @ 8 & @ & 8
Dato and diocussitnl o o o « » v 2 % « o« ¢ & o & o o
OSUIELY @« o o o o v » » a « v s  « & = a & & 5 = »
Pasurezl(overgrazc&) e v e e s e a s s s s oae o
Deooriphlon o« . 4 ¢« 2« = o « 2 ¢ « » o o o % 0 2 o a
ﬂlﬁﬂéx’dﬂwm‘ﬂ.am L S S S S S T S S
Qmﬁﬂur*t"ﬂﬁ.lul‘o,a‘t - o
Gopparison of rodent populailons in «;mn ly gram&, medsrn
grazed, d overgresed PASTUTES 4 o o » s o o o € o v e o

Camparison of 1949 doka with that eoliected in l%(} and 1941 by ‘
A'Hni.,‘rﬁl‘nfgﬁniﬂg’n‘cq-Qa‘mnteeoélnq'I“tnoooDOn‘(AﬂG-'}vgg}

Fachors inflvencing trepring oporollons .« o s o 4 5 o # » o « & s « « » & 439
Undesirable axdnals and antual acbividy v o « ¢ « o« o 0 6 o o 5 o » » 139
HEatheT o o v v o o 5 % o ¢ o o o« o 8 8 ¢ » o s « = 8 o 52 » o 5 o » « M
bal’select:wlu';r., s V7
RoGent catchos by ﬂirh«js of hrap operebion . v u v o 4 s s w0 e o o 4D

An evelustion of srall mamels on gond sogebrush grasslande in the

Southorn Great Plaius Reglon . . . . e 1.7
Kangaroo rat, ﬁ.qgr:vémgf_g crdii pichordsers (ALlen) o v w v v v ow . . 152
&m,.;ubopper nonse, ;z_g ghanyg loucoracter brewaglu g Hollister . « & 155
Tocke’ gopher, Qeonvs brevigons llanensis Belley o+ « v v o 4 o . o » 150




TABIE OF CONTENTS (CONTINUED)

Cotton rat, wmmmmm) -

White~footed mous Perar

Spotted ground

Pack rat, Neotams m_ m

Same characteristics of rodent populations , .

Frequency-length data .

Kangaroo rat . « « « « « &«
Grasshopper mouse . « « »
Sex ratios . ¢« ¢« ¢ v o « o+ o

Summary end conclusions . o« « + «

Appendix A, Soil types on the Southern Great Plains Experimental Range

Appendix B, IList of camon and scientific rames of mammals mentioned in
gsectlon, "Inflnences of rodents and rabbitis on range lands"

Appendix C, Data sheets for individual quadrats

. & 8 & = & & & & »

» & & & & = = &5 = »
- - - - - - - - - - - - - - -
® & 8 & % » % & & & ¥ & = ¥ =
- - - - - L - = = L - - = =
* & @ = % w & & ® & & = & 9 @

" & & & 4 5 & ® = 8 " 2 & =

. ® & & & = & & = = & »

mt mtura ciw - & = L - & - - & @ - & = & - L I - - - a = - . = -

5 BEEEE BB EBGR B

]

-t

SR

E B

194

$ 8



B

B

&8 & F & §

LIST OF ILIUSTRATIONS

Map of the United States showing the area of the Southern Great
Plains Region and the location of Woodward, Oklahoma . o « « o+ « « »

Map of Oklshama showing the locations of the cammumnities of Supply,
and Woodward, and of the Southern Great Plains Experimental Range, .

Geologic section north of Supply, Oklahoma . . + 2 « o « « « « « = o

Initial steges of sand dune formation along the north shore of the
Cimarron River south of Waynola, Oklahama . « « « o « « « » = « . o

Hﬂpﬁf@ntmmmwinm e 8 & 8 8 8 % 8 s 3@
Sand ssgebrush grasslands on the Southern Great Plains
Experimental

$ & = & & » = & % & 5 " " B S " s PR as s

sandgrass. gligantes (Nutt,) Scribn,, established
oA S e ,mcg.nhma)’m

Topographic map of the Scuthern Great Plains Experimental Range . .

Diagram of quadrat showing trap placement (X), dimensions, trap
mmbers, and ldne designatians . . + + . « 4 ¢ ¢ 4 4o s 4 0 v 0 oo

Victor rat trap balted with grain bait mixture and set in an over-
mw»......otool.o-lltbnnocoo.o

Museum Special trap baited with grein bait mixture and set in an

Mmmm....-... oooooo " 8 & & & ® & e e & @
Exposed loose sand between the vegetation on a high dune in
Pasture 24 which was overgraged . . . . . . . b W e e

Entrance to kangaroo rat burrow showing the exposed loose sand
which has been thrown out of the burrow by theanimal , . . . . . .

A typical catch of rodents fram apasture ., . . . « o « ¢ « o ¢ = &«
Spoil thrown out of a burrow by a kangarco rat, Dipodamys ordii
richardsoni (Allen) . .

- a = - e & & & = 8 8§ & s » - - ® * & - =

A cotton rat, Sigmodon higspidus . . + « ¢« ¢ ¢ o « » « PP

Page

3

28

31

33
35

8 & & &

& k



3

vii

LIST F ILIUSTRATIONS (COETIIUED)
Fig. Page
17 4 spobted ground squirrel, $itollus ppiloSOB .+ » v s o o v - o » o 161
18 A leest shrew, Cryphobis paxva (88Y) v v v v v v v 4 4w o v o o « o o 39
19  Freapency-length graphs of kangsroo rats and for the separste

P4 pnEe e : ) X7
GEEED o5 o o 2 % 8 % © & 8 & % o 5 % @ « » & o 3 @ --»gv—aoiri'l?ﬂ

20  Graphs of hobal lenglhs of kangaroo rats takon at differemt periocds
Guring the course of the hudy « o « ¢ ¢ ¢ v o o & o v« o = o = » = o« X4

2L Preguency-lenghh graphs of tolnl longthe of I:aﬁgamo rats faken in
labe Hovenber and in Decanber of 1940, 1941, and 1949 . . . . . » » 176

22  TFroguency-lengbh graph of grasshopser nice bazod on 328 individusls, 177

23 Soils nap of the Southern Great Plalns Experimental Range . . . . . 165



- Teble

e

s

1 Glimatic sur:nmy of date for the throe weather stations
unearest the Soubhern Grost Plaing Experimentel Benge . o o . o

Hodent catches fyun quadrets in Pasture 26, moderately grozed . .

A

Rodend ca'imhes fran quadrats in Pesture 28, evergrased . . . . .

10

16

17

Total rodent popnlations Jor Pesture 26, moderatiely grazed,
and Pashure 22, overgrazed o « v 4 v b s v v 5 4 b a e b e oo os

Rodent ecatched por quadral for oleven quadrats cperated in
P)c"rlwelta',06'ﬁIN‘QO-UQ‘LGQnllﬂlﬁﬁ"bet.t«t‘

Harmal catchos with Musewsn Special traps substitubed Lor ralb

‘tl’@l{jsii‘iz’astwalg.dﬁataiiO"i‘vccm.g--‘v‘.ooc'

The specices per acro populations and pasture populations for
Pastore 19 {(moforately grazed) v o v o o v s o v 5 5 ¢ o 0w o o

Small mermal cebohes par quedrat for She eleven quadrats operated
with ret trops In Pasture 20 4 4 4 o o o « o v 5 « o2 2 0 » « «

Hammal eabches with Husoum Special Sraps subsiituted for rab

‘i"r&};‘s iz’j ‘P as‘bwe 26 L4 » ® - L3 E * L L K- L4 L 4 L - 3 L3 L * * Ld -* - -

The gspociss per acre popuiatlom and pasture popnlations for
Pasture 20 (,_Ig;lrblwf orazed) . h e m s s e e e e e e .

Rodaent catches with rab trape from cleven quedrats opsrated
Live days and mights in Pasture T

lammal casehes with lusoumn Special trapa ..;ums’a:.mted for r
trﬁpﬁ—-npashdre%.tﬁﬁu.&ﬂnu&‘-‘c.ltcdﬁ's‘#e

The species per scro populabions and pasture populabions for
Fagture 24 (Overgrased) o o o o o o « o v s o v s v 6 o v v w0 s«

& canparison of secies incidence in h.ﬁaures 12, 20, and 24 . .
. 9(‘3 2 H)

Average rodent caich per guadrai for pashturcs ce& by
6‘&911@3-@}1{}9t-‘tn-qn#&aqo & 4 & & ¥ 8 O # ® B F O &

i‘:zz;lpar*‘» son of avorege pasture populations cf the five rodent
spocies caught mosh frequently with raf traps in Pesturss 19,
éﬁm‘lﬁ%Ueu-ounu.nb‘u&v-ﬂ-t"‘nruuﬁvﬂca

Canparison of bicmagses of rodents and cattle fron Pastures
3—9’ 26’ am % L - L ] w o » - -~ L - L E - - K 4 - > 2 E 3 - Ll k-2 @ ¥ -

59

)



25

26

28

29

31

33

CLIST OF TAFLES (CONTIIUED)

Conparison of rodend catohes ingide calile G‘I:Q-Lﬁﬁl‘fﬂo and
%,

e
-sutside exclogures in msur@ 5 S .

Gorperdeon of rodont catches inside cat‘tle amiasures an&

Ym‘tsi&eevcl{wwraaini’asmalg. N

Comparison of radent catehes ingide cattle exclosures and

. mtme BKClB "Gsin-tmul.z.‘l:‘: 94‘  # ® & & ¥ ¥ & & % @ W ‘o @ %

Quadred catehss from the 11,,511:1; grazed pasture {Pasture 18)
using rat traps and a graln Dalb BIXBIPE ¢ o 4 v 0 v k0w v e .

Rodent nu;:rzlatwnp per gere and pasture p&; ions fop
Pmmlefpagtusv‘-iv;»-i;ité;t'g-t‘iim

Quadrat cabohos from the mederatoly grazod pasture (Fasture 17)
using rot treps and o grain bald Rixbwre o « v v &« & e v v 0. o«

Rndeﬁt pozzlﬁticns por acre and vaghure popalations for
Pootire 1

# & & 5 & v W ¥ & 4 F F &£ B ¥ F 2 ok & & ¥ &« x w W € @

Quadrat eotches from the overgrazed pasture (Pasture 21) using
r&t&apsmagﬁ'&ﬁibﬂitm‘&mv L R O T R A A R N S R

Rodant populations per acre and pashbure popilations for
Pﬂ.gm 23- 3 - & L 3 - 3 . - - & - - - . - E 3 * » -« ® L8 t 3 > ;- 4 £ 3 & LN

Average rodent catch per quadrat for pastures compaved by
dmvmig}l%ﬁigoitﬁv!bo‘«!-i—&snrinu:w-"euc.

Comparigon of average quadrat Populations for Pagtures 17, 18,
aﬂdzlsiﬂo.nui‘.’."i"‘&'!»‘&'tria’bii»n':-o‘ltm-!‘@bs

Comprricon of average quadrat catches of small mammals for

194.@lg&l,aﬁdl?@?.«;.ao.-.s.s.u.-u...,.;.a

Comparison of rodent catches from rastures wsing p'v*‘%.a bait
mixture and fzom pastures volng crain bait mixtore & &+ & ¢ & &

Hight by night rodent calcheg baged on 1940, 1941, and 1949 dats
Night by night rodent c:&tc;hea for the }?assturea trapped in 1949
Sex ratios of pmuall mepmuls token during the stody . . o & 4 « &

L .

*

U5
U7
150
.17



RODENT POPULATIOHS AND THEIR REACTIONS TO
GRAZING INTENSITIES OF SAND SAGEBRUSH GUASSLANDS
.); Ttm g; G%AT FL..&I? 3 EE I i\l

IYTROGDUCTION

Eeology may be defined as the science of the interrolation betueen living
ovganiams and ﬁ‘élair epviveamont, irveluding beil the vhysieal and the biotic
vhnses. In the realm of biological sciences probably no field, or eoncept of
thought, has advanced az rapddly In the past twenty-five years as ecclogy. In
acological thinking we attenpt to coprehend the ontire srganic unit with 811
its conponants as well as the influences of e ipnorganie world. Too often
e tesk iz beyond our capabilitisn bub cecasiongliy She pavorsna of wlly is
plinpased, and these previewm rovide the atirmuldi for conbdinued work in the
ficld., It is hoped that thiz dissertabion will bocome a part of thoe panorans.

Tho present breatise desls with roedent and raihitd populatiens on the aand
sggebrush graselands of the Southern Great Flaing, with particular reforence
to the Southern Greast Plaing Fxverdsentsl Ravge nesr Supply, Oklahoma, The
nrisary objsctive of the work was to deternine the species and populabions of
rodeats avd rabbite in a muber of pastures, cach of whichk has boen under a
ifferent grasing progran gives Deconber, 1941, Secondsry objectiven were to
conpare ths pooulations in the werious pestures; and to compave the data ob-
tainsd in these Investicotiong with data obtained In 1940 and 1941e—prior $o
and izoediately alter the initiation of the grazing asnagement Drograsg.

The Seuthern Groat Plging Bxperisental Barge iz under the juriadiction of

the Inlsed States Seuthern Great Plains Field Statien, Burcsy of Plant



Industry, 8nils, and Agricultural Enginecring, Tnited States Departoont of

Azricalture, Woodward, Okiahona.

The work was porformed from Sepbamber, 1949, to Pebruary, 1950, a perded
of Tive wonths wvhez Dull vine wep spont on tho wreject. Additional field
trizs, from a slsgls day %o & week i length, were rnade fyen Ootober, 1948, to

&

HMay, 1950, to verifly date or to Iuvestigate omme neg

Goular phase of the work.

The Southern Great Flaing Heglon iucledes about 130 willion ancres south

of the lebragha-lansas and voxingebolorado brrders. It exbtonds fron the

T PR

ongtern slope of the Rocky HMeuntains in Colorade and Uow Hexico to shout the
Yoth mevidian in Yansas and Oklabowa., Thoe boundary swings soutiwest in Texas
to the southern border of Yew Moxico gnd iseludes the Texag Panhandle and
adjacent aveas of wegtern Tewxas nnd eastorn Hew texies (F:’n-':f,l); The reglon

includag ghout o third of the area of the flve sbates mondiened. It is a

s oomxtry, with scattersd dry-land faras, sone irrigated sreas, and during

and after the zroat drought of the 1930%s hecaue a portion of the Dupt Bowl,

wagized the unvisden of gtralight wheat productien in the voglon,

Py

Tha drought o
which had resulted fron the first World War. A detailed study of the orosion
prablésm in the Svuthorn Groat Plalns has been made by Pinnell (1939). Tnﬂay"
muaen of ths range land has again besn diverted to vhest Daroding and only

ro iires another sovers dyought to roereate the m:-;t Towl. The elimate of the
region iz f;ﬁ%r-gin&l Por £ora crops and the area should csgentisliy bo range
lands. The gomeral aspoet is a falrly level plain with ghallow drainage
chanmels often interspersed with rolilog laﬂd“s or steep broken areas. The
principsl rivers flov oast or southeastusrd. éﬁost of the rogion sloses gently
fron slewations of 50000 feot on the wead to 2,000 fect or less on the sast
and gouth. The elimate iz czesedingly variable from nonbth to munth nad year

to yoar, Rainf21l is comparatively light and infrecuent, humidity is low, and

there are hish winds aad rapid evaporation, Ths yearly precipitation, of uhich
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Fig. l. Map of the United States showing the area of the Southern Great
Plains Region and the location of Woodward, Oklahoma. Taken from "Grass, the
Yearbook of Agriculture for 1948" (Savage, Costello 1948, pe 504 ).



about two-thirds falls during the active growing zeriod, ranges from 10 to 17
inches in the wasﬁ to 20 or more in the east. DMuch of the rainfall oeeurs
sither in torrents or light, ineffective showers; often hot weather and high
winds further reduce tho effectiveness of the rainfall, Drought perieds, that
pecur periodically and which may cccur nearly every year and last for several
geasens or years, nake dry-~farning hazardous. The winters are generally mild
with infrequent showers or severe snoustorns, and sharp fluctuations in fempera«
ture., The average yearly temperature ranges from 50 degrees in the north to
65 degraes 1n the gouth, with s sumser mean vaually above 70 degrees. The
annaal i@ﬁp@faﬁuﬂ@ variation may exbend fron 11€ degrees to =30 degrecs F.
The frost-free season varies from 125 days on the higher slopes of Colorade to
200 days at the lowver clevations in the southeast. The soils range from dunc
sand to heavy clay with the heavy, semi-hsavy, and sandy soils adapited for
cultivation and the looge sandy soils, heavy elays, and rough-broken land
suitable for range. Savage and Costello (1948, pp. 503-506) have given a
dotailed descripbtion of the region.

The 3outhern Great Flaing Region is oubstanding in the production of
feeder cattle which are fed oz native grass alone, or with a limited supply
or protein concentrates. Yearlong grazing of range land is s comuon practics
in most of the region, especially with breeding herds. The cattle population
ovi Janwary 1, 1947, was eight per cent sbove the previous ten-year average
(loc. git. 1948, p. 504). This large population iz certain to result in damage
to the range regources in the event of drought unless supplements are provided.

Sand sagebrush grasslands of which there are sboubt 600,000 acres in
Oklahoma and 6,400,000 aeres in Texas (Allred 1948, n. 4), constitute an impor-
tant portion of the renge lands in the Southern Great Plaing and the condition,
impr&vement and proper use of these lands are essential to the economics of the

region., It is therefors proper thabt inveastigabions bs made of every cord of



eculégical oblem on sand sagebrush grasslands., The Southern Greal Plaing
Field Station has numerous oxperiments in process on the proper control and
management of these ranges, and the investigationg presented herein can be
congiderad a part of thig overall program to determine and improve proper range
uge.

Profound gratitude ls oxpressed to Dr. Walter P, Taylor, Biologist,
United Stetes Figh and Wildlife Scrvice, and Leader, Oklshoma Cooperative
Hildlife Research Unit, under wiwse supervision the invegtipations were con-
ducted. Grateful aclkrovledgement is oxtended glsc to D. A. Savage, Superine

tendent, and B. H. “ollvain, Renge Ecologist, of the Southern Great FPlains

ttation, United States Department of Agriculture, for their ﬂelnful
sugrestions and rormission to use the facilities of the Station's Exneriﬂ@atal
Renge at Supply, Oklahoma, Profesgor Y. T. Waterfall, Boteany Deparitment,
Oklghoma Agriecultural and Hechaniecal Colleze, assisted in ideptifying the

flora of the areca, as A4id various staff wembers of the Southern Greabt Plaing
Field Station. The identification of mammal species was checked by Professor
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SUHMARY OF RESULTS OF
PREVIOUS INVESTIGATIO
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4 detailed summarization of literature on range rodeunts would result inm
a voluminous manugeript as there are numerous publications pertaining o these
gpecles. Host of the research, as reported in the literature, has been direc~
ted toward taxonomy and life histories studies, The awesllent publication on
the Californis ground squirrel, Citellus beechoyi (Richardson), by Linsdale
{1946) is an exarple of one of the more deteiled life higtory studies. An
ammotated bibliograchy of ecological life higtories of range rodents, compiled
by the writer at the Oklahona Cooperative Wildlife Research Unit, Oklahona
Apricultural and Mechanical Gollese, consisted of 94 refercnces and these
included ouly the major works gvailable at the institution. A&lthough the
importance of a thorough litorature review of range rodents is recognized, it
iz borond the scope of this trea%isa, and only vublications which are directly
concerned with rodents and grasslands have been included,

One of the ocarliest gnrks concerned with influences of rodenta on the

range was the study of the life history of the bamner-tailed kanzaroo rat,

a

Divodomys spectabilis spechtabilis Merriam, by Vorhies and Taylor (1922). The
studies were performed in iflew Mexico and Arizona, and the major cbjective wag
to determine the sooooiic status of the banner~tailed kangaroe rab with

reference to vange forsge. BEmphagis was placed on den storage and dens wers
excavated and the stores messured gualitatively and guantitatively. Storage

in each den varied from five grans {about 0.16 ounces) to 5,750 grams

{12,67 pourds). Materials included seversl important forage plants of Boutelous
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and Avdstida, with B. rothrockii Vasey the most importent speeies. Accessie
bility and sabundanee of plants had much to do with kinds of storage. It was
concluded that the banner~tailed kawmaroe rob waz not of gread cconomic imporw
tance, except loeally, in ordinary seasons. During periods of oxtrene drought
these animals eould geriously affect the_carrying capacity of a range for
livestock.

Another rublication, ﬁhich.was probably the first directed researedh in
reference to a rodent specles and its influence on range fovage, was the study
ci danaze to range grasscs by the’Zuni prairie dog, Gvngggs sunnisoni

zunienais Hollinker, by Taylor and Loftfield (1924). The procedure of the

i

experizment vas Uo either fence in the pralcie dogs on a heavily infested area,
or to permit free en Lry of prairie dogs vhile excluding catitle; to enclese
8 contiguous arvea of similar size, so thabt it could be held under total
vroteetion from cattle op well as prairie doggm; and by neans of permanent
qugﬂratﬁ to obbain guantitative information as to the vegetation actually
destroyed under grazing (1} by prairie dogs alone and.(E) by cattle alone

{or cattle and grairie degs togother) in comparisen with (3) the amount

produced under total protection., The studies were varformed on thres dilfferent

arcus in Arizona in tall grass (vheat grass, Acropyron gnithii Rydb.)}, shert

grass, and transition betmeen,ereat Plains and Desert Grassland associabions,
Besulta of four yosrst experimentation 1@ the tall grass showed that 1rairie
dogz destroyed 69 per cent of the wheat grags and 99 per cent of the dropseed,
Sporobolug crzgtandrus (Torr.) A. Gray, or 80 per cent of the tobal potential
annual production of forage. After one year, studica in short grase showed
the rodents destroyed 83 per cent of the blue grama, B. gracilis (H.B.X.) lag.,
crop, the most important forage grass of the region. The data demonstrated

quite conclusively that in the region of the study prairie dogs were severe



competibtors of livestock for forase and thet competition between rodents and
liveatock ig greatly intensified during drought seriods when the amount of
forage is low.

Vorhies and Tayler (1933) made 2 study of the life histories and ecology

of jack rabbits, Lepus allecd alleni Mearns and L. californicus eremic

(411len), in relation to graszing in Arizon.. Calculations indicsted that 15

L. alloni ate az mueh valuable forage as one sheep, or 74 as much as one cow.

The rabbit figures were doubled for L. egalifornicus. In exporimental plots

on the Sande Rits Experimontal Range jack rapbils vere apparently resvonsible
for holding the vegetation in a preclimex condition. Stomach analyses showed
that 36 per cent of the foeod eaten by L. alloni was nesquito, and 45 per ecat
grasses; and for L. e¢alifornicns, 56 per cont mesquite and 24 per cent grasses.
It was estimated that jack rabbits consumed lesc than three per cent of the
potentiasl production of grass on the Santa Rita Rangs.

Further studies of jack rabbits in rolation to grazing in Arizons were
made by Taeylor, Vorhies, and Lister (1935). Jack rabbit pellet counts were
made in an ares grazed during the summer and with a relatively small volume
of grass: an area practically ungrazed and with a large velume of grass; and
an ares grazed conbimuously and with the least amount of grass. The data
showed thaet jack rabbits preferred heavily grazed areas rather than ungragzed
opr lightly grazed areas, The preference may be due bo 2 visibility factor
or to vegetative compesition as weeds were more numercus in the overgrazed
ares. 1t was pointed out that when overgrazing goes so far that very little
valuable forage is left, then jack rabiblt numbers declins.

Forris (1948, 1950) has reported on the results of exelesure studies in
Blach: Grama Grassland and Nesquite-Snaleweed Type on the Jornada Experimental
Ranze and the Southwestern Forest and Range Bxperiment Station, and the Exverie-

mental Hanch of the lew Moxico College of Agriculture and Hechandc Arts,



Lag Cruces, How Hexicec, In the Black Grama Grassland exelosures vero nade
vaich (1) excluded rodonts, vebbits, and catile; (2) evcluded catile and
rabbits but open o rodents; (3) excluded cattle but opan to rodents and
rabbits: and (L) open to rodents, rabbits, asd catile. Clin guadrsts were

run in each of the exelosures in 1940, 1941, 1942, 1947, and 1948 and the

perenniol grasses including black grama, B. eriopods Torr., dropssed,

Sporobolus sp., and theeeswn, Aristids sp., vere weighed. The yields of

grasses shoved no indleation of beneficial repults dse to protection from

=4

-

rodonts and rabbits, Ip the overnrased MesquitewSnahiowced Tope srclogures
yere diade which (1} excluded redents and rabbits, (2) excluded rabbits and
open to rodents, and (3) open to rodents and rabbits. Catile were not ineluded
in the latter study. The results frem quadrats on which the perennial grasses
were clipued showad that rodents and rabbits ean oxert sufficlent grozing
presaure to hold detoriorated sites in a state of linited production indefi-
aitely, even though the range ies not used by catile. It waz coneluded that
redent and rebbit control in good black grama sragsiand produced no b@wufttu,

nd that benofits of oxbtea forage from controlling rodents and rabbits even

in deteriorated range would not balance control cocsta.

Fiteh (194%a) has completed intensive studies of the California ground

squivrel, Citelius beccheyvi fisheri Herriam, on the San Joagquin Bxperisental

Range, Vadera County, CGalifornia. Field obsorvabions and feeding of cenfined
aningle revealed that the average daily green food reguired popr squirrsl vas
70 prans or aboub 4.7 pounds por menti, By census nethods the btreeding popu-
lastion was detormined as 2.3 sguirrels per acve (based on Cive-yvesr averagn),
and the sguirrels consumed aprroximately 10.8 pounds of greon forege per scre
each month doring the late winter and spring when most direct competition with

livestock pecurred. Grass was but a small fTaLtlDH of the diet, amounting to

but 14.2 per cent in Hey and 3 eart or less in all othor months. The

C"
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ammual forb, broadleaf filares, Erodlum botrys Bertol, was the most importsnt

source of food based on 51,755 sepsrate food items souirrele wers obzerved bo
eat., Ozl acoras were second in iwporbdsnce followed by yellow burweed, Hemizonia

virgeta CGray., FProm enclosure studies it was concladed (loc ¢it., . 529):

1, . . that squirrel use in the populgbion density of 12 per acre doew not
harmnfully alter the composition of the forage crop, which shows only light
utilizationy that tho ammual forsge vicld under this degree of uge ig de-
ereased, apverently in the neighborhood of one thousand pounds per acre; and
that the anontity sctually =aten by the squirrels is much less than that othore

wise elinmimmbted by them.¥ The quotation iz more pertinent when ons considers

that the normal breeding population wos but 2.3 sguirrels per acre.

e

From 1932 to 1942, inclusive, and inm 1946, Fiteh (1948) studied the Tulare

kengaroo rat, Dipodomys heermanni tularensis {(Merriam) on the San Joaquin

Experimental Bange, Californis, to ascertain the extent of competition between
thig gpecies and livestock., Teeding data were obtained from cheek pouch
contents of trapped animals, burrow eaches, and siftings of discarded seed
nulls from burrow mounds, Throughout the dry seasen, seeds of soft chess,
Bromug mollis L., were the most importand food, with foxtail fescue, Fegtucs
negalure Nuti,, filaree, E. botryg and B, cicutariwa L'Her,, aod red broume,

B. rubeng L., following in that order, In winter the diet changed {rom seeds
to green foliaze material, mainly filarvee. Fitch states (log. git., ». 15):
®, . . that on (alifornia ranges of amwal type forage (mixed filsres, sofb
choss, red brome, and foxtail fescue) heavy grazing intensity is ecomomical
and dooeg pot result in an undesirable alteration of the forage composition.?
(The infersnce apparently being that any forage loss by rodents was a &iréct
logs of eattle forage.) Rainfall is uncertain on thegs rangss and henec some
years little forage develops and the ranges become overstocked. At such btimes

Fiteh believns competition between livestock and rodents is interwified and a
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high kangaroe rat populstion may take a substantisl portiocun of the short forage
crop and cauge hesavy finsncial loss. Feeding experiments indicated that the
armual food poquirements of a kanpgaroo rat are about four pounds, dry weight,
per acra, Eight kangsroo rats kept in a one-fourth acre enclosure (representing
a pooulation of 3R per acre) congumed 128 pounds of food in a year. This amount
wag but a smell percentange of the usual forege crop and would have little effect
on livestock productinn. Cooparison of forage production within and ocutside the
enclosure however showed the yield from the forumer was congiderable less than
from the outpide control. The population of 32 kangaroe rats per scre reduced
the yvield 13,1 %o 15.5 per cent of the tobal, during the growing season of

about seven menths, The reductlon was throe tizmes ass much ag the animals

eould have esten and waz evidently caused by stunting of vepetation by eating
plarnts sarly in the growing season, cubting and discarding portions of plants,
and shoring wnderground vegebation not used for food, AlL of these effects
would be legs important on open range. The most inportant effect of the kanga~
roo rets on the range, as determined by Filteh, wasz that during the growing
season wost of the mrincipal forage species used by livestock also rovided

nost of the food of the hangeroo rat.

Tappe {1941) nade intensive studiecs of the Tulare kangsroo rab, Dipodonys
heernanni tulsronsis (Merriam), in Sen Jeaguin and San Benito Gounties, Calie
fornia. Both study areas wore heavily grazed by sbeep and, altiough the kanga-~
roe rate often noticesbly depleted the vegetation along surface runways and
burrsw entrances, it appoared that the grazing and trampling effects of the
ghesn were the major factors in holding the areas in their low carrying
capacities, During food chortages kengaroo rats, by cubtting green vegetaticn
and harvesting seeds, nisht affect the carrying capacity of an ares for live-
stock onough te moke the rats of adverse sconomic importance, bub thig is

unlikely teo ocour on a properly grazed range. Gultivabed crops grovn adjacent
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%o, or surrvounded by, wecultivated greas of good langarvo rabd habitat ney be
damaged. Harmful sffects of the Tulare kangerce rat may be counter~balanced
by its eating insects, particularly grasshoppors.

& study of range rodents in enclosures was uade in the (alifernia annual
forage type on the San Joaguin Expérim@ntal Range, Californis, by Fiteh and
Bentley (194%). Stockings in the enclosures werc as follows: J-sere pen, six
ground squirrels; $-acre pen, cight pocket gophers; f-acre pen, eight kangaroo

rabs; and 4-acre pen, contrel, The rodent species were the California ground

sguirreld, Citellus bBeocheyi fisheri Vervisn: pecked sovher, Thomomys bobtitos
£A > s < . Eesa = & LFE : ] 4 e s———

(Bydoux and Gervals); and the kangavos rat, Dipodemrs heerusnzi tulsvensis
{(Merriemj. Stocklng was about egqual o mewimum pupulations on Paverablc

habitebs and was several binmes greater than usual gverage populstions for all

o
]

sites on tho rangs. OSelective use of the plant specivs by dthe rodents had

little effect on plant composibtion, The gbudy showed high potential destruetive-
ness Tor all three rodent gpecies. Average amounbs of herbage crops eliminated
by the end of the green~{orage season wers: ground squirrels, 35 per cents
pockel gophers, =5 per cent; and kangarov rats, 16 por cent. The actusl cstiw
mated Tood consuipbion was loss than ten per cont of the vegetation eliminabted
in each pen. The bulk was climinated by stunbing vogetation, cutiing and dise
sarding, trawpling, and covering with soil. CGompetition betueen rodents and
liveatock was much nmore Lmporbant during the groeu-~Torage seasvn than duriug
the dry-forege segson. I each animal were bo destroy horbage ab the zams
rate as in the pens, a typleal populaticn of the three species could account
for one-third or mors of the anmmal {orage cvop. llowever, this does nob oceceur
ror the amount destroyed by an individuel rodent would be less where the &if-
ferewl kinds of rodents were in congebition with esach cther and with liveshbeock
Lor the uwse of the herbapge, and wheres the vegelation was more elbé@ly grazed

then in the pens.
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Phillips (1936), working in Cleveland and MeClain Gountiss, Oklshonma,

conpared populations of jack rabbits, Leous californicus nelanotis Mearnay

4

cottontail rabbits, Sylvilams floridesums alacor (Pangs); pocket gephors,

Geonys breviceps llanensis Bailey; striped ground squirrels, Citellus tri~

decernlineatus bezensis (Merriam); prairic desr-mics, Peromyscus maniculabus

gop. (probably an intergrade botween P. maniculatus bairdi (Uoy and Kenndcobh)

and P. maniculatus nebrascensis (Coves)); and eobbton rats, Sigmedon hisnidus

texianug (Audubon and Bachman) in undisburbed aveas, mowed hayficlds, moderately
overgrazed pastures, and heavily ovorgrazed pasturcs. Pellet countes indicabed
jack rabbits were most abundant in moderately overgrazed pastures and cobibone
talls preferred the undigburbed grasslands., HMound eounts showed pockalt govhors
more numerous in mewed hayfields and noderately grased pagburss, than in either
heavily overgrazed or undisturbed aress. Ground aguirrels occurred more ofien
in mowed hayfields. Trapping showed dear-mice mosh nuwerocs in moderately
overgrazed grasslands and cobion rats were almost enbtirely reastricted to
undisturbed areag with abundent grass.

s

Trowhridge (1941) of the Pish and Wildlife Sorvice, Tnited Stated Depart-
nent of Intorior, began rodent and rabbift gtudies in Sand Sagebrush Grasslands
on the Seuthern Great Plains Ewperimentsl Range nesr Supply, Oklaboma, in 1940,
The objectives of the otudies were to determine the rodent apecies and populoe

tions on the range, and the effects of rodentg and rabbits on ferage wvaluable

to livestock. Trapping quadrabs showsd the gnall wmamnal population to be auile

homogeneous on the vegebated sand dunes. Kangaroo rats, B

richardgsoni (Allen), and cobbontail rabbits, Sylvilarus floridamus llonensis

Blair, were congldered very numerous; grasshopoor mice, Onyenomys leuvcopaster

breviavritus Hollister, moderately nomerous:; wood rats, Neotoms ndcronus

micropug Baird, and jeck rabbita, Lopus celifornicus melamotis ©

pocket gophers, Geomys lubegcens najor Davis, commen; and prairie deer-mice,
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Peromygeus maniculatus spp. (Wagner), and harvest mice, Rejthrodontomys montamus
grigeus Bailey, rare. The abundance of kangaroo rats, pocket gophers and
grasshopper mice seemed to be eontrelled by seil texture, cottontails and wood
rats by cover, and jack rabbits by foed. The average per acre populations of
small rodents in late fall and early winter, based on trapping quadrats, wes
estimated as 25 kangaroo rats, 3 wood rats, 1 cottontail rabbit, 4 grasshopper
mice, 1 pocket gopher, and 0,1 jack rabbits, Excluding pocket gophers the
total rodent weight per acre was about 10,1 pounds, roughly 30 per cent of the
estimated meat produeing capacity of the land. (The data does not mean that
rodents take 30 per cent of the feed which otherwise would be awailable for
livestock as rodents consume large quantities of materials unavailable for
stock; and, for much of their foods, are not in competition with livestock.)
In November and December of 1941, Trowbridge (1942) continued the rodent
studies on the Southern Great Plains Experimental Range with similar objectives.
It was found that populations of the smaller mammals had increased about 63
per cent over the 1940 populations, but jack rabbits, cottontail rabbits, and
wood rats had decreased significantly, Per acre estimates of mumbers on the
send dunes were: lkangaroo rats, 36; grasshopper mice, 6; wood rats, 0.4;
cottontail rabbits, 0.2; pocket mice, Peregnathug flawus flavus Baird and
£, hispidug paradoxug Merriam, 1; and cotton rats, Sigmodon hispidus texiamug
(Audubon and Bachman), 5. Despite the 63 per cent inerease in total number
of small rodents, the average weight per acre of rodents and rabbits altogether
decreased 21 per cent from the 1940 level, The average food storage in dens
by kangarco rats declined about 50 per cent over 1940, and the amount of nest
material decreased. Grasses formed 89.9 per cent of stored food materials,
96.9 per cent of nest materials, and occurred isn over 60 per cent of kangaroo
rat cheek pouches containing food, Certain plant species prominent in the
foods of kangaroo rats in 1940 were barely represented in 1941, Hairy grana,



Bouteloua hirguba Lag., was found in 66 per cent of tho cheel povches containing
foed in 1940, ot zere por cont inm 1941, Sand dropseed, Sporsbolus cropbandrus
(Torr.) A. Gray, formed the bulk of the food caches and nest materials in 1941,
During the year 1940-1941 no grazing ocewrred on the range and cotben rats

inereaged in mumbers; although none was baken from a conbinususly grazed control
area.

In June of 1941 atudies of a similay naturs to those hegun by Troubridge
were conducted on the Southern Greot FPlsins Euwperimental Range by F. B, Mellurey
of the Pish and Wildlife Serviee (1942). With the linited data obtained, the
following per acre small marmel populations wore indicated oc the sand sagebrush
range: kangaroo rabs, 2; cottontail rabbits, 0.9; grasshopver mies, 2; spobbed
ground sguirrels, Citellusysmilosnﬁa mgjgg4(merfiam), 0.25; Kansas pocket nice,
0.16; and jack rabbit, 0,05. Ho pocket gophers or wood rabts were trapped. o
apeciss eppeared bo be of ecconomic impeortance at the time the ptudy was mode.
Food itens in kangaroo rabt cheel poucheg showsd they were feeding less heavily
on ﬁhe more inporbtant forage dants than thoy did the previous fall and winber.
Heed seeds made wp the bulk of the food material.

Melmrry (1943) conbinued his studies in labe May and early Junc of 1942,
The daba showed an increase in rodent numbers in all spscies over that of the
June, 1941, level., He concluded that at this time there was little competition
betbween kangarcé rats, pocket mice, and thirbeon~lined ground squirrels, G.
tridecerlineatus texengig (Merriem), and donestic livestock for valuable
forage grasseg and forbs. The insect destrnyiﬁg'prapensities of the apotled
ground sguizrel smd grasshoppsr mouse bended to classify then as beneficial er
neutral, The majority of the small rodents, exclugive of the kangarco rata
wers breeding at thiz time. The pastures on the range were opened o grazing

in December, 1941, and since that time seme differsuncez in rodent mumbers
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ogourred, particularly with the cotbton rat populations which decreased in the
moderatoly and overgrazed pastures.

Cummings (1946) has reported on pocked gopher, Thomomys sp., sbudies on the
Grand Mega Hational Forest, Colorado., A series of four ons-acre plotg, repli-
cated four bines, were established as follows: (1) gophers and cattle present,
{2) pophers present and cattle absent, (3) gopﬁers absent and catbtlo present,
{4) govhers ard cattle absent, These treatusnis were accomplished by a conbina-
tion sf‘enclesur@ fences and yodent control (poisoning). Vegetative nmeasuro-
nents and analyses, and interpretation of data therecn, were made by the Rocky
Hountain Forest and Range Exporiment Station, United States Forest 3ervice,
United States Department of Agriculture, Fi, Collinsg, Colorede, In 1841 pgopher
populaticans determined by conplete trapping varicd from 12.3 to zg-per BCFE.
Data on vopulations for 1942 were obtained using six »nlebs in each of three

vagetative types., Populabions in park-like areas were 25 to 35 per acre with

an averagge of 30.5 for the & plots: in sagebrush type, 4 to 12 rmer scre with an

avergge of 8,5 for the 6 plots; and in meoadow land, 0.5 to 4 with an average
of 2.3. Studies were made on the nuber of mounds of carth srected each day
a8 an index to pomilations but this was found do vary considerably with

¥,

gseagonal wvariation Iin goepber activity and variabions induced by rainfall,

ground btesperature and moigture, availahility of food and of abandoned run-

g ]

ways, and charscter of the soil., Exbonsive studies were made on the efficilency
and cogte of warious controls, mainly polgoning., Conbrel methods showed
vegetable baits superior to grain baits but even with trained c?eus the ceat
vag relatively high. The rodenticide 1080 dustod on vezetables such as swest
pa’atoas and carrols was very efficiont. The average lither size was 3.5; the
average ratio of females to wales was 1.3 to 1; and the average ralic of

%

jsmotures B0 odulds was 1.3 to 1. Food habits as deterained from itens in
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chesk pouches of trapped animals ghowsd forbs teo be the vreferred food, altheugh

2 large ounber of itoms vers aeh Idenbified and some of these may have boon

Doran (1248} has reporfed on the vegetative changes on the one-acre pocked
zophor nlots en the Grand Mesa Vational Forest, ag deseribed above under
Cummings., Some of the tenbative conclvgions obtained were that pocket gophers
did not affect plant vigor; plant density gained slightly vhen catile yere
ahaent; weed dengity inereased where pocket gophers were controlled, and
decreased where present. The forage produetion was not materially increased
by govher control, The resulbs showed that depleted rangs may require many
yoars to recover oven when completely protected from cattle and gophers, and
gophers influence forags composition by uiilization of weeds.

Studies of pocket gophovrs, Thopmpmys op., in relation to rangs have been
nade on the Ochoeo Habional Forest in Oregom by A, W. Moore of the Pish and
Wildlife Service {(Garlough 1937, pp. 305~306). Quarter-acre pleots were pro-
tected and unprotected from the grazing of stock and gane, with and without
the presence of poekebd gephers. The work was done from 1932 to 1937. In one
of the study areas the sod had been destroyed by sbtock grazing end pocket
gopher buxrewing. Vegetative cover had been reduced to O to 30 per cent and
érosi@n was securring. Ou one plot in the absenee of all grazing and pocket -
gophers, the density cover had recovered from almost O to 30 per cent by 1936
and betier sheep forage plants had returned. Another plot in a deteriorated
area had a vegetative deugity of 2,5 per conbt and grazing was permitied bub
gophers were excluded. By 1936 the density had increased to 20 per cent and
again bethter sheep forage plants had reburned. A third plot had a vegetative
denaity of 20 yper cent and grozing was exeluded but ophers wers present.
During four yeers (1032-1936) the vegetative cover remained about the same in

density bub the vegetative composition was ralically altered.



INFLUENECGCES OPFP RODEKTS AND RABBITS
OF RAKGE LABDS
INTRODUCTION

The influences of rodents and rabblis on range lands havwe heen prosonted

nterralationshins of facbors in

tutr

as a separate gection to show the complicated
an evaluation of the effects of rodents and rabbits on range landa, The informa-
tion pregented has bsen obbaived from literstuvre and field ohaervations. The
prozedurs has been to state a parbionlar influence of vodents and/or rahbits

on the enviromment and to give literature roferences therste, He athenpt has
been made to evaluate the references or the importance of the influences;

rather, the =im hag been to poin® oub that an individual influence does ceeur

and should be cengidered in an cvaluation of rodenhis and rabbits and range

lands, Douhtlesgly there are many influences noh mentioned in this rovort buk

it is belisved that all of the majer ones recopnized %o date have been cenaldered.

Al

The influences ef rodonts and rabblhs on range lands may be mrimarily
divided inte vegetative (effects on the plemts) and edavhic (effeebs on the
soil). Rodeie and rabbits by their feeding, moving, storing, burrowing, nest
building, and other activities ewert influences on hiotic comwnities which are
fraguently ignored and congidered of little consequence. The diminutive size
of these mammals is likely one of the solient reansons for the lack of recogni-
tion of their influences. One can readily see cattle in a pasture, but not the
rodents and rabbits. Often the latior are underground as many are nocturnal
and fosasorial, obthers are resting in the shade under clumps of vegetetion oy in
burrowa, and some are actively working in vegetative cover too dense for humsn

eyes to venetrate. The rodentz and rabbits are present despite the lack of
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visible appearance and az the eatile are afifecting the vegetation by tronpling
and feeding and the soll by defecation and urinaticn, so are the rodents and
rabbits affecting the grasslard enviroment,

Probebly the major factor in the mammitude of rodent and rabbit influences
on range londs is thedir oumber. Hany of thom are smell in size but shundent
in mupbers. Some of the data 'ab telned in these investigabions have mchcﬂted

rodent populations of 6D Var more individuals per acre--sixty indivi&u«ala
living, fecding, burrovwing, brecding, defecating, trampling, and dying on a
single acre of grasaland. There is no doubt bub that these individuals sre

influencing the eavironment,

VEGETATIVE
(1) lMogt rodents and rablhits direct Ly reduce the amount of Lorage

{leaves, flowors, end sbalks) by feeding. ALL rodents living on range land
food to some exbont on grasses and forbs, although the degres thereof vories
with plant compogition and species of redent or rabbit. Vorhies and Taylor
(1922} have indicated the foods of the bammer-tailed kangarooc rab, 1 ond =nd (1933}
the amownt of forage consumed Ly jack rabbits. Bailoy and Sperry (1929) have
reported on the vegetative and animal foods of grasshopver nice based on
tomgeh axaninabions and feeﬁing of capbive animals., Taylor and Loftfield
(1924) by use of exclogures have demonstrated that the Zunl prairie dog des-
troyed 80 per ceont of the potential forage in Wheat Grass Porapge Type and 83
per cent in Blue Grans “;.re in Arizona., Buechner (1942) found that Brazos
pocket gophers affected vegetobion by feeding on roobs in their burrews and by
surface feeding on culms and blades of grasses. Cuwdags (1946) has shoun

froa cheek pouchh exaningtions that western pocket gophors eat forbs and grasses.

cientific napes bave been omitbed in this sectiom of the report and can
i in Appondix B,



Havbecker (1947) deterained the greesn forspgs consumpltion of the Helson antelope
ground gquiveel, Fiteh and Bentloy (1949) by use of exclosures and captive
aninals heave detorwvined the amounts of forage consumed by the Galiforaia ground
sguirrel, pecket gopher, and Tulare kangaroo rat.

(2) Soeds of plants are frequently preferred foods of rodents and rabbits
and their feeding therehy reduces tho nunber of seeds aveilable for natursl
revegobation., Of the redents feeding iriuarily on geeds the kangaroo rats are
one of the most inportant, slthough all rodents feed on gesds to a greater or
lesser extent. Trowbridge (1941) by examinatlon of cheel pouches found grass
soeds an important food iten of the Richardson kangerco rat. Tappe {1941)
believed dry seeds were the most imporbant food of the Tulare hangaros rat and
this was verified by Piteh (1948), by exanination of cheek pouch contends and
piftings from burrovw mounds. Bailey (1939) found that the Pacific pocket nouse
fed on, and stored, sesds. Linsdale (1946) has reported on seed eading by the
Gelifornia growmd squirrel, and Cabelane (1947) bas stated that most of the
narvest mouge's dict consists of sceds.

(3) Storase of seeds, propagules, and aerial portlons of planks by
rodents roduces the amound of forage and the potential sources of natural
revegebation., Grizonell and Dixon (1918) have given mumerous exarples of the
storage ability of a nmber of gpecies of the California ground sguirrels.

Shaw (1934) has nade an extengive study of the ability of the giant kangarce
vah as o sterer and harvester of seeds. Vorhies and Taylor (1940) have pointed
out the ability of the vhite~throated wood rat to store sesds, roots, and
stalks of grasses and FPorbs; and Spencer and Spencer (1941) have also contribu-

ted to the data on the shorage propensities of this species., Trowbridge (1941)

meagured the food ceches of loaves, seeds, and stalles of slaing wood rabs and

jgon kangeroo rats. Tyron (1947) hag discussed the storage of bulba,
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rooba, and green leaves by nockeh gephers and Scheffer (1931) haes substantiated

thene sctivities for the entive wegtern group of pecked goohers.
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{4) HRodonts eliminate foraze by ntilizing it for eonstruction of nests,
frequently underground, Balley (1902) stated that tha nest of the desert
harvest mouse vas of grass. Verhles and Tovlor (I940) found that the nest
proper of the vhite-throated weed rat vas mainly of grasa. Shaw (1924) in
studying the heme 1ife and (1925) the hibernation of the Columbian sround
squirrel found their mests to be of grasses and forbs., Trovhridge (1941)
analyzed the nests of plains wood rabs and Richardscn hangarse ratg to deter-
wine quantiiies and species of plants vtilized, Browm (1946) ves menbionsd
the use of grasses and forbs in nests of the Fobradia desy mousc, gray harvest
mouse, prairie harvest mouse, western wpland meadow monse, and thirteen-lined
ground squirrel.

(3) Dodents and rabbits are disseminators of'germulﬁs which gerninate,

. ecise and theveby alter the eomposition of the plant commndty. Hawbecker
{1240) fourd grain seeds sprouting and growing in surface caches of Santa Cruz
kangaroo rats, Browm (1946) found seedlings of buffalo gress, Buchleo

dac S e

prloides (Vubt.) Engeln., and cactus growing fron caches of the thirtoenw

lined growd squirvrel, and buffale grass seedlings from the caches of the
Hebragka deer mouse. PFurthermeve, Brown (1947) has shown that 12,75 pounds of
rotandrus (Torr,) 4. Gray, seeds were deposited in

send dropseed, Sporobolus gxs

black-tailed jack rabbit pellets on an acpre of labtural Revegetative Type, and
that seeds of certain plant species had a higher visbility after passing
through the digesbive tract of rabbits.

{6) Rodents and rabbits by their effects on the soil may preoduce a betber
grouth of forage. OCrinnell (1923) notod patehies of groen forage on deteriorated
range as markers of vestern pocket gopher mounds. Havbeeker (1944) concluded

that the cultivating ackion of the glant kangarso rat increased the amount of

red-gtemmed filaree, Erodivm cleutarivm L'Her., and red brome grass, Dromus

rubeng L., more than five timos., Fautin (1946) stated that the chisel-toothed

and Ord kangaroo yabs nay influencse the growth of plants by albering the soil
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and found that bangoroo rab snd wegbern pocket gopher ’znwreéw»:s broke hardpan
ellowing the roots of winberfeb, Eurotis lanats (Purch) Mog,, %o "‘*emﬁreﬁe the
goil o gregter depth and thus obtain sufficlent moilsture to support the pland.

{7) Rodents and rabbits by their feedins hahits can stunt plant growkh
and reduce the quantity of ferage. Fiteh (1948) found that feeding hy Cali-
fornin grovnd gquirrels produced a sthmting effeet on vopetation and comaidered
the resulbant lous of forage aa importent te livestock.

(8) Rodonts and rabbits by feeding can alter the plant corposition of a
commegitty, Tayler and Loftfield (1924) showsd that the Zunil proirie dog wes

& privavy factor in decresasing vwheat grass, Agvopyron grithii Rydh,, and ine

kY

crassing blue grama, Boutelous gracilis (H.B.K.} Lag. Schoffer (1931) hes

stated the possibility of western pocket gephers improving forage conditions

by eliminabing weeds. Vorhies and Taylor (1933) demonstrated thet feeding on

grapses by antelope and Arizone jack rabbits on overgrazed range favored the
grovth of weeds, Doran (1948) in studieg of western pocket gophers inside
and outside cxelogures at Grand Mess Natiopal Forest, Colorade, found weed
density incrensed where gophors were absent and deereesed vhen gophers were
pregent, He couclvded that povhers influenced eomposition by utilization of
woeds, The maﬁt detailed account of range rodents and plant guccession, sub-
shantinked with nunerous refersnces, hac beer made by Bond (1945).

{9) Rodeibz and rabblto by marely cutting and discerding vegebation tend

to elininate forage. Vorhieg and Taylor (1933) have nobed that jnek rabbits

ey

cut oud vosts considerabls grass, and antelope jack rabbits frequently feed by
eating the lower sveculent portion of grasses, leaving the uvpper 80 per cent
of the stem lying ca the ground. Fitch (1948) found thot the pmount of vege-
tation esten by grovnd souiveels in enclogsures uss only Q.1 of the average
cuantity rewoved, od bhe other 0.9 was believed to have been removed by

shunting effect, and evtbing and discarding vegetation.



{10} BRodents and rabbits by their burrowing and dopositing of gpoil on
the swface of the ground bury vepgetabion and thus deplste the botel amount of
forage. Orimell (192 3) has menticned the burving of vegetation, particularly
debris, by western pocket gophers. DBuechner (1942) found in Tall Grass Vegetaw

%ion that 0.2 per. cent of the swrface vegotation was denuded annuvally by spoil
from Bramos pocket gooher mounds, and. the figure was 4.4 per cent in Yaupone
Onk~Grass Arves. EBEllison (1946) fowd 3,5 per cont of the ground surfacs was

eoverad by ’E»TGZ"Z:LRE‘S of the Hoors nockai; govher on the Wasateh Plateau in Utab.

EDAFHIC

{1) Redents by burrowing zetivities bring considorable quantitics of
soil %o the surfece end thus aild in wixing soil., Buechner (1942) found in a
Tall Grags Aven in Texas that Brazos pocket gophers brought 0.36 tong of asoil
to the surface per acre ammuelly, arnd in Yauporn-Osk-Gracss Arca the smount was
7.05 tens per acre per year. Bllison (1946} in Utah determined tha® sbouwt five
tons of soil was 'brm;ght to the swface per acre per ysar by the Moors pockeb
gopher. Smith (1943) excavabed the compiete burrow systen of g single pecket
Vgcpher aod found that 70 cuble foot of earth had been moved in the congtruc~
| tion of the burreu syolem. Grinnell (1923) computed that in Yosemite Mational
Park, Galifornia, western pockel gophers wade winter cores® amounting o 3.6
tons of earth per square mile., He has emwierated the following relatiens

which seomed to exist between pocket gophers and their environment (los. git.,

(1) The weathering of the substratum is hastened by the burvow
s;,rstems carrying the air and the water and contsined golwentz te the
subgoil mrticles end rock masses below.

2 & winter core consiste of solil which the pocket gophers pack into tunnels
made in the snow during the vinbter, In the spring those cores lie op the zoil
surface ag long, winding cylinders.



{2) The B‘ﬁ,,- 01l ig comrmdnubed and brought to the surface vhers
it is exposed teo further, and increased rate of, weathering.

{3) The loose earth brought vp and piled on the surface of the
ground thersby hecemes available for transnortation by wind and
water; rain and melted gnow carry it from the glonss dowm ho £i11 up
gloelal denresaions and to make fM‘c’mm of theny and vhen thege are
full, the sediment is carried on ptill fardher by the gathering
gtreams bo comtribute to the upbuilding of the mreat and fortile
valleys beyord the foothills.

(4) Hater iz conserved for the reason that snovw melis more slovly
on povrous geound than on hard-packed soil or bare roclk, an that the
spring run-off is retarded and the suzml,, o the scruas,m bolow is dige

tribated over a longer wwriod ef tiney furthermore, the porous goil
rebains the water hnger than pao Led growd and gives it wp with core
roasponding slowmess. 8pring flonds are less lisbkls 4o ooccuwr and a

Nore e ralar water supply iz insur eﬁ to uhﬂ Iovlands.

{5) A porous, moist soil produces a ﬂai@r waﬂet.,.,mcmal COVET ~—
foragt, hrushland end meado: r--wtd thig i

(6) The ﬁrmﬂiﬂ 18 rendered mors fertile thro“g’n the loogening of
the soil as well as throvgh the permeaticn ol it by the tunnels thene
selves, thershy adm_*b*mfr both nir and wster to the roote of the nlants
the mineral constituents of the soil become more readily axmilaga.e
and the rootleds ar: better shle o ponetrate tcf: esrtil,

1 6

{7} The sceouwrmlated vegebational debris on the surface of the

grouad is eventually buried by the aoi.i. brought from bolow by the

gophers, and becomes incorporated to form the hvmug conbtent go fover-

able for the successful growth of mogt kinds of plants. ‘

(2) The soil ig suriched by the feeal and urine deposition of rodents and
rabbits. Scheffer (1931) has pointed out that unused or spoiled food supplies,
old neching maberials, and mi}.‘-ei:s: of excyeta ave gealed in old galleries of

western pocket pophers. Streater (1930) investigzated Streator woed rat dens

in California and found large quantities of pellets Whieh were used for ferti-
lizer b by filorists., Grismell (1923) mevtions that excreta of wezbern *’mm«:e;
govhers are deposited i their tunnels. Oresne and Reynard (1932) a.;ﬁal:meéi soil
samples from dens of bamer-tuliled kanpgeroo rabs and vhite-throated wood rats,
and from wnuworked soil in the ivmediate vieinity of the dens., The goll from the
dens conteined a higher nitrate vaiue due to excreta and materials carvied iuto

the burrovws, and a higher cavbenate value due to the brestining of the aninals,

The computed value of the nitrates on the Sonts Rita Bxperimentel Rawge, Arizona,
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from rodent depomitien in kangaroo wat hurrows, was $31,500, and for the wood

ot it was $50,0
(3) Rodents and rabbits by burrowing orovide better acration of the soil,
Grinuell (1923) has indicated the vacking effect of heavier mamwnls and the
ongequent suffocation of plant voots, vhich is counbteracted by the burroui:
of rodents. Bouchner (1942) has nentioned tho increased infiltraticn and percew
lation of water, and the gerstion of smls from Brazos pecket gopher workings
Ellison (1946) believed loogeuning of soil and the formatinn of miner irregulari ties
on the surfuce by the Hoore pocket gopher increased rapl ditv of infiltrotion.
Greene and Bevnard (1932) have stated that serstion and water percolabion ave
incressed by burrouing rodents, and Groene and Murphy (1932) have given proof

to the gtatement., The latier investigators determined the water holding capscity,

mpisture equivalent; and mechanieal analysis of seil sevnles from burreys of
bamner-tailed kangaroo rats and white-throated wood rats, and from check zemplosa,
Wood rats had little effect om the vhysicul condition of the soil but kansaroo
rats increased moisture equivalent, water heolding capacity, and prodvced a finer
textured goil.

(4) Feeding by jack rabbits may stimulste plants to send oub new shoobs
maling o elumi-like plant vhich tonds to reterd wind erssion. Vorhies and
Taylor (1933) quote Aldous vho pointed out that in the winter and spring on the

i

Jorniada ‘Experimental Ranze, Hew Mexico, mesonite bark was a faverits food of

jack rabliits. e meaquite, Progopis plandulogg Torr., rosponded in the produce
tion of new shoots Lfrom belov the sand and thus & clump was fornmed which increased
in gize and density preventing muech shiftiang of sands or overgrazed ranges and
allowing smeller annuals and perennials to take held,

{(5) Rodents and rabbits by their burrowing sctivity affect soil orosion.

Ellison (1946) found the doore pockeb gopher was an ageni of normel, not accele-

rated, ercsion and it may rotard erosien by alding in revegetation of ercgion-
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pavenent aress. Day (1931} hes condesmed prairie dogs and pocket gophsrs as

gents of erosion., Xashlarov and Kurbatovw (1930) found that feeding and digging

5]

the long~toothed ground squirrel caused sand to move in the Kara-fum deserd

g

of Weat Turkestan.

{(6) Rodents and rabbits by dying contribute their bodies to the soil aund
serve as fertiliszer. Tayler {1935) has shown a rodent and rabbit weight of
£,7 pounds per acreo for the Santa Rita Experimentsl Range, Arizona., Trovbridge
{(1941) has computed the rabbit and rodent weight per acre on the Southern Great
Plains Experimentol Rango, Cklashoma, ags 10.1 pounds. These deba are particu-
larly inpressive ag there is 2 repid turnover in populations of range reodenis

and the annual poundaze of rodents which return to the soll would be higher than

the welight per acre fiswres.

GOrERT

The influcnce of redents and rabbits on range lands are varied and of
fandamental importence as is evidenced by tho material presented, Huch qualitaw
tive work has been done on these ecologieal relgtionships bub there is a dearth
of guenbitative data on the reactions of the verieus rauge rodent species on
their envircmmont, For edaphic influsnces the only important quantitative works
are thoso of Greene and Reynard (1932), Greene and Murphy (1932), and Ellison
{1946). Publications soch as "Range Rodents and Plant Succession® by Bond
{(1945) which discuge and bring together liteorature references un a particular
influence are of singular luportonce. The true value, or iumpertance, of rodents
and rabbits to rengs lands will be nerely intelligent pueseing (sowe rwevious
uork has nob even been intelligent guessing) until we have sufficient guantita-

tive, as well as qualitative, date to fully svaluate their nozition.



THE SOUTHERN GREAT PLAINS

EXPERIHENTAL RAUGE

INTRODUCTION

The {outhern Great Ulains Experimentsl Range is situated in northe
western Oklahoma sbout one mile north of the community of Supply, Woodward
Cbuﬂty (Fig. 2). The Harver-Woodward County line extends east-west through
tho south portion of the range and in one section the south boundary extends
%o the florth Canadian (Beaver) River. United States Interstate Highway 183
forms the west boundery of the range (Fig. 3).

The lands, of 4,315 acres in extent, were acquired in 1940 by the Southern
Great Plains Field Station, Bureau of Plant Industry, Seils, and Agricultural
Engincering, United States Deparitnent of Agriculture, Woodward, Oklshoma, from
the Irigh Syndicate Ranch controlled by ¥y, George 3. Hovey, Kansas CGity,
Migssouri, At the time of acquisition the area wasz grazed as a single‘unit
with no erose fences, and in 1941 it was divided into the present A2 pastures
ranging in size from 50 to 200 acres (Fig. 3). Grazing studies were initiasted
in Decenber, 191, to detormine how best to manage and graze native range and
reseeded pastures to obbain maximum beef oroducticn vhile maintaining or improving
the range forage. The results of these experiments are available (MeIlvain,

Savage, gt al. 1949).

PHYSIOGRAPHY AND GEOLOGY
The general physiegraphy of the Experimentael Range is of sand dunes from
5 to 40 feet in height and with their long axig north-south in divection. Small

expanses of tight soil, seldom ovor three acres in area, are usually present
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between the dunes (Fig. 9). Out~croppings of Permian Rod Beds on the Experie
mental Range and the emergence of the beds a few miles north of the range show
that the dunes are lying on the Permian Red Beds which occupy much of western
Oklahoma, The Permian Beds are of the following six formations in ascending
order (Bvans, 1931).

(1) Tho Blaine Formation is the lowest of the formations and isvaf four
digtinet beds of white to roddish white, messive, crystalline gypsum; separated
by beds of red shale, and with beds of gray dolomite commonly at the bases of
ths three lower beds of gypsum. The formation is about 90 feet thiek.

(2) The Dog Creek Formation is about 50 feet thick and of red shale, a
few beds of goft red sand, and two or three beds of gypsum near the bage of
ile formation,

(3) The Whitehorge Formation consisté of about 250 feet of reddish buff
sand, red to maroon shale, and a few gypsum beds. The lower 100 feet is
entirely of sand in the Supply region. Another layer of sand, 25-30 feet
thick, is near the top of tho formation in the Cloud Chief Hember.

{4) The Dsy Creek Formation has two layers of dolomite separated by a
layer of brown shale.

(5) The Quartermaster Fo:matien includes 21l the Perm’un Beds above the
Day Creek dolomites and is composed of dark red or marcon shale, and red or
red and white sandstone.

‘Pigure 4 shows a type section of the Permien Deds takgm north of Supply
(it is quite possible the section may have been taken on the Experimentai Range).
Th@ present sand dunes are on tap‘ﬁf the uppermost layer of Quartermaster Forma-
tion and are Quaternary deposits (Snider 1917, p. 57) uhich have been washed
down the rivers from high lands to the west.

Ware and Penfound (1949, p. 479-480) have described the formation of gand

dunes along the north shore of the South Canadian River in central Oklaboma,
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and their descripbion ig likely anglicﬂble Lo the forsaticn of the dunes along
the North Canadian River. Thae rivers in wesbtorn Oklwncna ars subject to graeat
variations in depth and volume of wabter, usually dryirg in the sunmer to little
or no flowage. With the lower water level the sands in the river channel ave
expoged and become dry. Winds in vestern Cklahoms are predominately fron the
gouthwest and usvally have considerable velocity. Therefore the dry sands soon
begin to move with the finer particles picked up by the wind and the eccvarser
particles blown or rolled along. When an obstacle is met the coarser particles
are deposited on or about the object wiile the finer particles form a diminishing
trail on the leecward side. The small dune-like formations have been tormed sand
drifts. Fuorther accumulation sbout the drifts resulbs in dunes with a reversal
in slopes--the windward glope becoming gradual and the leeward slope abrupt.
Dunes may bo formed directly without passing shrough the sand drift stage (Fig. 5).
Alnogt any specieg of plant can cause a drift but sand dunes are formed princi-
pally by woody parrnnials. Cottonwond, Populus delioides mafsh wag the most
effective dune builder noted by Ware and Penfound. Alongz the north shors of the
G*umarron River (south of Waynoka) at the junction of United States Interstate
Highuay 281 and the river, sal% cedar, Tamarix gallica L., is the principal
plant in the formation of the dumes (Fig. 5). The wind blown sand is depogsited
around ths saplings in typiecal dune formation, finally over-tapy1np and killing
the plants, and unless the slopes are vegetated effectively the dune bhecomes
active. Pereunial woody plants have persisted along the water courses of the
astreans of western Cklahoma for a coasiderable veriod of time and there is no
apparent resson why Yare and Penfound's interpretations and observations would
not be applicable to the sand dune areas along the north shoresz of the prinéipal
rivers in western Oklahoma, namely, the Salt Fork of the Arkanssza, Cimarron,
Morth Fork of the Canadian, Canadian, VWashita, and North Tord: of the Hed River,

although the locatien of the dunes on the south zide of the Horth Fork of the



Fig. 5. Initial stages of sand dune formation along
the north shore of the Cimarron River south of Waynoka,
Oklahoma., The dunes are being formed by salt cedar,
Tamarix gallica L., retarding the blowing sand and causing
it to be deposited about the plants.
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Red River is not readily explainable, The Quaternary sand dune areas are

depicted in FPigure 6.

SOILS '

The soils of the Hxperimentsl Range are gll sandy and have been derived
from the dunes. Structurally they are loose on the dunes and fairly well
bound in the low areas, 0.25 to 3.0 acres in extent, which 1ie.betwesn the
dunes. Vegetation has tended to bind the goil and this influence. diminishes
with dune height. Patches of bare loose gand and clump-like ngetatiaa occur
on the upper slopes and tops of the high dunes, A detailed ségls map of the
Experimontal Range and descriptions of the soil series are presented in
Appendix A. Considerable information is given in thig thesis regarding soils
and soil types. It was thought that correlations might be found between the
goil types and the rodent numbers and species. However, the iﬁveétigator wag
not gufficiently trained in soil gcience to separate the variéus subdivisions

of soils on the range.

CLIMATE

The stabistical data for the climate in the vicinity of the Southern Great
Plagins Experimental Range are presented in Table 1. Buffalo is located about
18 miles north of the range and Woodward, 16 miles to the southeast. Generally
the climate is of a continental type with pronounced seasonal ranges in tempera-
ture and precipitation., The average annual precipitation is gbout 25 inches;
the average number of frost free days, 200; about 16 inches of precipitation
oceur from April to September; the aversge July temperature is 80 degrees F.;
and the average Janﬁéry temperature ig botween 34 and 36 degrees F. During
the period of study the days were clear and sunny with bubt three or four instances
of precipitation. Strong winds are frequent in western Oklshomg and the rate

of evaporation is correspondingly high.
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VEGETATION

The sand sagebrush grasslands have been elossified as a unit and as a sube
division of a larger grouping by various ecologists who have studied the plant
commmitics and biotic regions of Oklahoma and the grassland areas of the
United States (Webb 1948). Host investigators bave agreed that the climax
expression of the aree is grass. Probably the mést appropriate appellation
for the generzl vegetabive type of western Cklaboma ls Mixed Prairie Climax
as ugsed by Weaver and Glements (1938, v. 523) or Mixed-Grass Prairie~Plains as
used by Carpenter (1940, p. 645). In both instances the term "mixed" refers
to grouth form as both the short grasses of the high plaing and the tall grasses
of the prairie are present. The region is a transition between the =aort grass
pPlaing of the west and the tall grass prairie to the east. Sand sagebrush
gragslands are a sub-division of the Hixed Prairie Climax, and are merely an
associstion superimposed over the original grassland by the appearance and move=
ment of the sand dunes. In addition fo many of the grass specles of the Mixed
Prairie Climax (little bluestem, Andropogon scoparius Michic.; indiangrass,
Scrghastrun nubans (L.) Wash; switchgrass, Paniewn virgstum L.; blue grams,
Boutelona gracilis (H.B.X.) Lag.; and hairy grama, Boutelous hirguta Lag.)

gand sagebrush, Artemisia f£ilifolis Torr., and psammonhilous species of grasses

like sard dropseed, Sporobolus cryptandrus (Torr.) A. Gray, sand paspalum,
Pagpalym gtramineum Nash, and sand lovegrass, Eragrostis trichodes (Natt.)
Wash, arc present. The sand sagebrush grasslands (Fig. 7) can be defined as
an associstion of mixed grasses, sagebrush, and psammophilons gpecies of grasses
cecurring on gand dune areas in the Mixed Prairie Glimax.

Indications of vegetative succession on the sand sagebrush dunes have been
obtained by observation, personal correspondence, interviews, and litersture.
The pgencral succesaional trend ssoms to be as follows. Primary invaders are

blowout grass, Redfieldis flexuosa (Thurb,) Vasey, big sandgrass, Calamovilfs



Fig. 7. Sand sagebrush grasslands on the Southern
Great Plains Experimental Range. The plant in the fore-

ground is the sand sagebrush, Artemigia f£ilifolia Torr.
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gigantea (Wuts.) Scribn., (Fig. &) and forbs such as Reverchonia arensria A.

Gray, Qenothora latifolia (Rydb.) Munz, and Heliotropiun convolvulaceum A.

Gray, (Waterfall, 1948)., Sand gsagebrush may occur in the initial stages but
usually'it appears later in the succession, The second sbage in the succession
is characterized by greater dune ctability and rlamts like sand lovegrass, sand
dropseed, sagsbrush, and additional forbs., The third stage is couposed
prineipally of sagebrush, sand lovegrass, sand dropseed, and little bluestem.
The final stage is the miwed grasses of little bluesten, sand bluestem, indiane-
grass, blue grama, hairy grams, and switchgrass. Local variations of thése
soquences mgy occur. On the river floodplain the succession would advance
beyond the mixed grass stage to a floodplain, or river bsttamland; forest. The
stecession presented is for the pand dunmes and doeg not apply to the aress of
tighter soil betueen the dunes which on the Southern Great Plains Experimental

Range are occupied by blue grama and horseweed, Eriogonum canadensis L.

Grazing can, and doog, vary the succession usually retarding the advance and
tending to hold it in the earlier stages. Climate slsc exerts a tremendous
influsnce on the succeszion and during drought years the short grass areas
tend to occupy a larger area, With periods of greater rainfall the taller
grasses become more dominant and the short grasses recede. At the present the
sand lovegrass and sagebrush are the predominate species on the Experimental
Range although for some yeers befpre acquisition of the iroperty sand drnpseéd

and blue grama were of grester imporiance.



Fig. 8. Big sandgrass, Calamovilfa gigantea (Nutt.)
Seribn,, established on bare sand dunes south of Waynoka,
Oklahioms.



METHODS

SUMMARY OF LITERATURE

Methods to obtain rodent species and nopulstions on range lands have been
(1) direct observation of the animals; (2) recording of animael sign such as
deng, burrows, tracks, btail maiks, scats, and so forth:; (3) poisoning; (4) and
trapping. Storer, Bvans, and Palmer (1944) tested visual counts; poisoning;
poraanent and moving lines of snap traps; and live trapping, marking, releasing,
and retrapping, They concluded that live trapping, marking, and releasing of
individuals was the best method for gtudying the composition of rodent popu~-
lations. BReinvasion of arcas of depleted populations and the problem of
determining regident yg. nonregident individuals were the factors involwed in
their decision. Phillips (1936) in studying the distribution of rodents in
overgrazed and normal grasslands in Oklshoma used the pellst-gpot count method,
aa devised by Vorhies and Tayler (1933), for rabbit concentrations; for pocket
gophers, mound counts on transects; a similar methed, presumably burrow counts,
for ground squirrels; and snsp trapping for deer mice and cotton rats. To
deternine comparative numbers of rodents in referonce to types of soil in
southwegtern Wtah, Hardy (1945) used trap lines of snap traps and of live traps.
Smith (1940) used snap traps for rodent, and pellet counts for lagomorph,
populations. Piteh (19428) in studies of the California ground squirrel on the
San Joaguin Experimental Range tested various census methods such as counts of
the mumbers seen per minute of walling in differant wegetative types; counts

of the number gseen per mile while driving an avtoncbile; live trapping,

|71

narking, releasing, retrapping at intervals and the application of the "Lincoln
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Index® to the data. In studying the Tulare kangarco rat, Fitch (194%8) used
road countg, live trapping, and burrow counts with the first two considered
guite satisfactory. Burrow gaunts wers a poor criterion of kangaroco rat popu-
lations for the number of burrows varied with goil types and vreceding populaw
tien levels. Vorhies and Tayler (1933) in investigations of the life histories
and ecology of jack rabbits tried numerous methods of counting these animals
including censuses by antomobile, rabbit drives, direct counts and application
of jack rabbit-cow ratioc, and pellet counts., Den counts and burrow mound
counts of the ﬁanner-tailed kangaroo rat were used by Vorhies and Tavler {1922)
to determine abundance. To ascertain rodent populations for evaluwation of |
rodent pressure on the range Taylor (1930) has described the use of direch
counts per unit area; trapping; polson bait spot counts; den counts; acre list
caunté; rodent cross-sections; and vodent pellet counts. Faubin (1946) in

hia atudies of the biotic commwnities of the northern desert shrub biome in
Utah veged direct counts and pellet counts for relative densities of rsbbits,
and quadrat trapping with snap traps for small rodents. On the Jornada Experi-
mental Range in New Mexico, Trowhbridge (1942a) used car counts replicated many
times to determine mumbers of jack rabbits and cobtontails, and quaarat and
line trepping with enap traps for rodents. The datbta were evaluated statistieally.
Troubridge (1941, 1942) tested line trapping and quadrat trapping with snsp
traps on the Southorn Great Plaing Experimental Range in Oklahoma and coneluded
that one-half ascre quadrats of 27 traps each were muitablse er population studies
of swall redernts, particularly kangaroo rats. Hayne (1949a) has presented an
abstract study of strip census methods for estimating populations, and one on
the ealceulation of size of ﬁame range (1949) which is portinent to population
studies, Methods of measufinglsmall wammal populations have been analyzed
experimentally hy Stickel (1946a). It was concluded that errors involved in
nethods of snap trapping, and the current use of snap trap date, invalidated

the usage thereof for determining actual population numbers, bubt it would be
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practieal to use a snap trap quadrat technique to obtain z relative messure or
index figure for small mammsl populations. Bole (1939) has also analyzed the
quadrat method of studying small mammal populations. Dice (193%) has presented
cengus nethods fﬁr mammals together with a good discussion of the difficulties
imyolved in each. & similar paper has been dons by'tbe:samé author -(1941) on
methods of ecstimating populations of mammals. Both of these papers ars excellent
regarding the variables, diffieultiecs, and problems of deternining munbers of
small vodents. Blair - (1941) has described various techniques for the study

of marril, particularly rodent, populatiens. A summarization to compare methods
and results of censusing and to draw conclusions upon comparative populatlions
of small mammals has been presented by Mohr (1947).

Additional references to methoeds of determining rodent ;- mlations could
be presented bubt they wonld have no very great significance., The principal
points obtained from the review of litsrature on rodent populstions are (1) that
no method exisbs which will give abgolute mumbers of rodents, or even a single
species thereof, on a given area; and (2) that almost any method properly used
will give comparative rodent populations, The current method of determining
abgolute rodent populations is live trapping, marking, releasing, and recspe
turiag individuals with the ainm of deﬁermining the home ranges. This method
combined with an adequate kmowledge of the life history and ccology of the
species probably will give the most accurate data on actual cumbers of indi-
viduals present on & given area. To determine comparative or relative numbers
of individuals a consistent system of trapping, or other method, used at inter~
vals will give population data thalt can be used for compariscun te show the
effect of an enviromnental factor, or group of fectors, on the rodent popula-
tion. As there were about ten species of rodewds on the Experimentel Range
for which ne accurate censuz methods were availlable, and as Trovbridge had
tosted and evaluasted a quadrat trapping methed using snap traps on the raugoe,

the aim of the present ghtudy was primarily to obtain comparative population data.



INTRODUGTION

Preliminary recommalggsances of the pastures on the Experiﬁental Range wers
nade in Oetober, 1949f The work consisted of walking through each of the
pagtures observing aﬁé noting plant species, plant associations, grazing inten-
gsities, animals, rodent sign, térrain, and soilg. From thege reconnalssances
it was decided to confine most of the invéstigations to Pastures 19, 20, and
2L as a first group, and Pastures 17, 18, and 21 as a second group (Fig. 3).
Trowbridge did most of his work in the latter three pastures. By dividing the
six pastures inte fwo groups of three each, each group cousisted of a lightly
grazed, a moderately grazed, and an overgrazed pasture., GQuadrats werc operated
simultaneously in Pastures 19, 20, snd 24; and Pagtures 17, 18, and.zl wers

tropped individually. DPifferent balts were used in each of the groups.

QUADRAT SITES

While making the reconnaissances of the pastures and immediately prior
to trapping, eécﬁ pasture was examined in regard to the placing of the guadrats
{quadrat sites). The general terrain wec of vegetated sand dunes ﬁith a
maximum height of about 50 feet and swall aveas of tight soil betwsen the
dunes. These were classified as low, nederate, and high dunes with ﬁh@ low
flat arcas between the dunes making a fourth division. Low dunes were ten
feet or less in height above the general level of the terrain. The soils on
the low dunes were sandy and usually partially bound by organic matter and
vegetation which was wainly of ssnd lovegrass and gagebrush, although fre-
guently grasses of other species were wellerepresented., Moderate dunes wers
from 10 to 25 feot in elevation, were similar in character to the low dunes
except the goil was looser, and had more exposed =soil between the vegetation.
The high dunes were over 25 feet in height. Looge sand was abundant and
pcecurred in pabches giving a clump-like appesrance to the vegetation which was

mainly sagebrush and sand lovegrass. The latter usuglly was growing in the
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elumps of sszge on the high dunes. Flat areas wers loy flat areas botuween the
dunes in vhich the soils were tightly bound, and blue grama and horseueed prew-
dominated., In selecting the quadrat sites an attempt was made to obtain a
representobtive sample of the pasture. A topographic map (Fig. 9) was of
moterial assistasce in soelecting quadrat sites and determining elevations of
the dunes. 3ites in Pastures 17, 18, and 21 were located as closely as pogsihle
to the sites used by Trowbridge (1942) in 1941,

After the quadrst siteg were determined and during the operation of the
quadrats dats were takon on the vegebtation, soils, and grazing intensity of
cach guadrat (Appendiz G). Later the informetion was avalyzed and categorized
as follows. The vegetative crowm densities, whieh were ocular ogtimates, were
classified as lighd, moderate, and high. The soils were censidered as bight,
loose sand, and loose sand in patches. Graging intensity was light, moderate,

and overgrazed. All of these classificationsg were arbitrary and relative,

QUADRATS

Eleven quadrats were egbablished in each of Pagtures 19, 20, and 24, and
tuo in catble exclogures in each of these pastures. In Fustures 17, 18, and
21 oleven quadrats werc operated in each pasture (Fig. 3). The quadrats were
numbered.

A quadrat consisted of 27'traps placed in three lines. The lines were
52 feet apart and were compoged of ¥ traps each, with traps 26 feet apart in
the lines. The lines of the quadrats werc designated by lettors 4, B, and G,
with © the middle line, Each trap location in the lines was pumbered congecu~
tively from one to nine and all catches within a guadrat were rocorded by the
eonbination of the line lebter and trap mumber (Fig. 10). In establishing a
quadrat all distancses were paced and the traps set at the proper intervals

~regardless of rodent sign. A quadrabt was 0.5 acres in area.



Fig. 9. Topographic map of the Southern Great Plains Experimental Range.
The contour interval is five feet.
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5 2 3 4 5 6 7 8 e
A X X X X X X X X X
B X X b4 X X X T X 18
4
C X y 4 X X X X y X ) x-1
21.
| 2081 —=

Fig. 10. Diagram of quadrat shouing trap placement (X), dinensions, trap
numbers, and line designations.
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QUADRAT OFERATION

3

The quadrats were operated for five eonsecubive days and nightz and wers
checled each day following a night of operation, excent in Pasbure 21 where
due to illness of the operator the braps were nob cheched on ove day. Oneration
consisted of visiting each trap; removing the eapbured animals; and rebaibing
and resetting where necessary. The specimens were listed in g field notebonk
along with their sox, quadrat mamber, snd trap zite dssignation, Small price
tags wers alfized bo a hind leg of ezch individual and the pastbure mumber,
quadrat number, and trap site location were written on the tag., Labter these
aninals wers neagured, aund the sex organs ex ;ine& Husevn specinens woepre
prepared of 83 individuals and thoge have been depogited in the Gkdahoma 4. and

¥, College Musewn of Zoology.

TRAPS
For the five~day and -night trapping peried, Victor rat traps (Fig, 11)
were used exclusively. In five quadrats iu each of Pastures 19, 20, and 24,
Museun Special traps {Fig. 12) were substituted for the rat traps after the
customary five-day and ~night trapping period. The Musewn Special traps were

operated tuwo consscutive days and nighte.

BAITS
The traps in the guadrats in Pastures 19, 20, and 24 were haited with a
pagte bait mizbure of aboubt one cup of rolled oabs, one heaping tablesvooniul
of peamut tutier and g teaspooniul of melted bacon greass. The traps in Pastures
17, 18, and 21 were baited with a grain mixture of about squal pards of haffir
corn, milo maize, whnlé oats, and uhole wheat. The grain nixbure balt was the

game as that uped by Trowbridge who found this to be highly gulbable, partici-
B oH ’L

larly for kangaroo rats,



Fig. 11, Victor rat trap baited with grain bait mix-
ture and set in an overgrazed pasture. Note the height of
the grasses in proportion to the size of the trap.

Fig. 12, Museum Special trap baited with grain bait
mixture and set in an overgrazed pasture.



PRELIMIFARY TRAPPING OCPERATIOCHES
IN &4 MODERATELY GRAZED AHD AR
OVERGRAZED PASTOURE

FURPOSE

The first quadrat trapping was cenducted in Pastures 26 and 281 {(Frigz. 3).
The prizary purpose of the trapping was to become familiar with the guadrat
method of trapping, to leara the rodent species oa the range, and to test the
accepbance of a bait miwture. The tuwo postures had a difference in graszing

intensity which it was thought might be reflected in the rodent populations,

DESCRIPTION OF PASTURE 26

Pagture 26 was classified ag a moderstely.grazed, continucus, summer
pasture by the Southern Great Plains Field Statien. A_raconmaissanéa of the
pasture was made on October 10, 1949, and at that time the grazing intensity
vas light to moderate. Thoe excellent croving seusons of 1948 and 1949 had
produced sufficient forase to make the grazing intensity somewhat lesw than
moderate, and according to the Grazing Service Range Use Clagsification
(Stoddart and Smith 1943, p. 189) it would have been tormed light. Grass
froiting stalks were gbundant and the crown demsity of the grasses and forbg
was moderate to high., Horseweed, Erxigeron canadensis L., which was scerce in
the overgrased pastures on the range vas relatively common in Pasture 26,

At the time of the rocomnaissance the appect of the vegetation consisted

chiefly of the gray-green of sand sagebrush, Artcaisia £ilifelis Torr., and

L

s ) s a o siooa
Paature nmmbers arc those of the Soubhern Greet Plaing Field Sitation as
shoym on the mep, Figure 3.
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the brown and tan fruiting stallks of the grasses. Common plante in the pasture

were sand sagebruch: anmual eriogonum, Ericconum ammoum Nubt.; and blue gresm,

1

Bouteloua gracilis (H.B.R.) Lag. Also presend uwere sand bluesbenm, And

hallii Hack.; little bluestem, A. gcopariug Michx.; sidecats grama, B.
curbipendula (Michx.); sand dropseed, Sporobolus cypbandrus (Tore.) 4. Grayy

sand lovegrass, Eraprostis trichodeg (Mutt.) Hash; wild rye, Elymus capsdepsis L.s
horseweed; showy gaillardia, Gaillardis pulchella Foug.; Pursh's plantain,

Plantago ourshii B. & S.; partridgs pea, Gham-serists fagciculats (Michz.)

Greene; western ragweed, Anmbrogia psilostachys DC.; daisy fleabane, Erigeron

bellidiastrun Rutb.; Aplopappus divarieatus {Hutt.) A. Gray; Riddell's senscie,

Senecio riddellii T. & G; Heterstbeca gubswillaric (Lam.) Brith, & Rushy;
broomueed, Gublerrezis dracunculolides (DC.) Blake; prieckly pear, Qpuntis =p.;
and sand plum, Erunug angugtifolis Mawsh, Uo tree growth was prosent in the
pasture,

Sand dunes in this pasture were lov o moderate (5 to 20 foet) in elovation
with gentle glopes., One high done, about 35 feet elevation above the gencral
level of the pasture, was located siight's north of the center of the pasture,

The soils were sarndy and in general werc bound by the vroobs of the vogeta-
tion and organic natter, espeeially on the levw dunes and low areas of Light
soil bebueen the dunes. Loose sand was prescnt on some of the moderate dunes
and the high dune in the pasture, %The soil btypes were Pratt fine sandy loam,

Pratt loamy fine sand, and Tivoli losmy fine ssnd (Appendix A).

DESCRIPTION OF PASTURE =28
Pagture 28 has been categorized by the Southern Greoat Plains Field Station
as overgrazed, contiowous, suwmmer pasture. The pasture, as a wholoe, was
nederately overgrazed and probably would he clsgsified as cloge in the Grazing
Service classification., The grasses aznd forbs were not clesely cropped and on

the lovw arsag between the dunes wag a good stond of blue grama uith come



fruiting stalks., The genceral inpreasion of the vegetation was of clumps of

sand sagebrash with blue grama bebtween the clumps on the low areas betuween the
dunss, and mixed species of taller grasses in and betuween the sagebrush on the
dunes., The taller graases were olben above the crown beight of the sand sage-
brugh and feeiting stalls were sometimes present. The crown density of the
grasses and forbg was light to moderate.

A reconnaissance of the pasture wac made on October 10, 1947 and abt that
tine the aspect congisbed of the gray-greon of ssnd sagebrush with scattered
light gray stalls of ahnual eriogonum, Plants nobed as comuon during the
reevnnaissance were blue grama, sand dropsced, anmual eriogonvm, and sond sorew
brush. Also present were sand lovegrass; sand bluestem; litdle bluestem; side~

oats grawma; switchgrass, Panicum virgaton L.; sandbur, Conchrus paneciflorna

Benth.; western ragweed; chowy geillardiaj loasa, Menbzelis stricta {Osberhout)
G. W, Stevens; dalsy fleabane; broomweed; Rocky Mountain bee plant, Cleome

serrulata Purah; and leaspedeza, Logpedeza sp.

The dunes were low to moderate in height with one high dune, about 33
faet high, along the southeast fence line. Excepting the hisgh dune, the dunes!
slopes were modorate to gentle with the long axis usually novthe-south in
direction,

_ The soils were sandy and of Pratt fino sandy loam and Tivoli loawy fine
sand., Exposed locse sand was common ah the high dure and a small "low~out®

was prosent on the east slope.

COMPARISON OF THE PASTURES

The pastures were esgentially sindlar us regards soils and topegraphy

g

but differed in vegetation. Pasture 28 waz moderately grazed to oversrazed and
had a vegetative crown density of light to moderate. Pasture 26 was light to

moderately grazed and had a crown density of high te moderate. Within the
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pastures the crown density and grazing intenaity vers inversely proportisnal
to the heighd of the dune, decrsssing az bhe dune height increased. A noticew
Pevencs hebtween the pastures was evidenced in the helght of the grasses
and the munber of grasgs fruiting stallls, as the grasses wers taller and there
wers more gress frulting stelks in the mederately grazed pesture (Pasture 26).
Anvngl plants wers more abundant in Pagture 26 and horsoweed, the lack of which

-

is apparently an indiecator of overgraring, was present in Pasture 26 but not
in Pagture 28, The differences in grazing intensities eould be observed in
walking through the pastursg as 1t was comparabively eagy to walk befwoen the

climps of asagebrush in Pasture 28, vhereag in Pasture 26 the denge grass and

forb growth betuween the clumps made ambulatory progross difficult.

PROCEDURE
On October 10, 1949, and again on Gctober 17, two trapping quadrats
(Page 45) were establiched in Pagture 26 and tus in Pagture 28, msking a

tobal of four guadrabs per pasture., The guadrats were operated five congecu-
tive days and nighta, and Vicbor rat traps were enployed. A4t the eud of the
trapoing period of the four quadrats established on October 17, iMuseum Special
traps wore gubgtituted for the rat traps. The llugeum Special traps were
oéérated twa coqs&cutive days and night. |

The balt consisted of a paste mixbture of rolled oats, peanut butter;, and
bacon grease and was placed directly on the bait pan of the trap.

The trapping operations consisted of 1296 trap nights,

DATA AVD DISCUSSION
Tables 2 and 3 present the rodent catches per guadrat. In & noderately
grazed paghure slyx genera of rodents and one of lagomorph were caught with the
rat traps. The species trapoed were hangeroo rat, Dipodomyg ordii richardasoni

Allen; spotted ground squirvrel, Cibellus gpilosoma major Verriam; grasshopper




fuedrat Ko, 1 2 3 4 3 4

Dune feight high moderato low nodsrate CATCHES WITH
821l ipogs gand  loosa tight looae UFET 8FECIAL
in pabches sand aond
THAPS

Crown Dansity nodevats high hizh mederate
Grozing _ ,
Intenpity moderate nederate moderate moderate
Dipedorya é 1
Onyrehomys 10 A 15 z
Citollus 1 1 3
Paromyscus 1 1 2 8 i
fleotoma A 2
Signoden i 1
Syivilagus i 1
Oryptotis I3 3

TOTAIS 21 6 2 0 5 6

Table 2, Rodend ecstcbos from quadrsts in Pasture 36, moderately graszad.
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breviouritvs Hellister; vhite~footed mevse, Peromyscus

Psd PR e o0 e ) m3
g loucezasd

s (G@ues); oack rat, Nectoma nicronus mioropus Bairds

s tegisnus (Sudubon 20d Daclman): ond estitontail
Llenongis Blalr, Uno edditional ; of memmal,

Cryvpbotis Davva (Szy), vas cought with the Mosewn Special traps.

Gl o A S
the laast shrew,

In the fnllowing discussion all dats refeor to the tropping with the rat traps

unless obheruise siated.
4 eomperison of tho catches by quadrate in Pasburs 26 shows thet Quadrat 1
on the high dune had the highest rodent populabion (21) and alse the sreatest

es (5). Tho fwo quadrats on moderate dunes had populations of
a 'Y

including ome cobbontail rebhit) and eleven individuals, respectively, and
the quadrat on the low dune had a population of but two redents. The trapping
with the Museuvm Speeial traps did not materially alter the propordions of these
populationg.

In Pasbure 26, kangarovo rets were captured on all quadrats except tha® on
the low dune with tight soll. The highest populations wers talten on the high
dune with considerable expesed loose aand, and from ene of the moderate dunes
on wvhich the goll was mmch looser than on the other moderate dune and the low
dune. A correilation mey oxist betueen amount of expoged losse sznd and kangaroo
rat populaticns. The catch of grasshopver miee was alaso largest on the high
dune and lowest on the low dune with bight soil, As this species is not particue
larly adapted for digeing it is doubtful if the amount of exposed loose sand
would be a factor in its population distribution. There wvere no apparent
correlations with the other species treppsd. Spotted ground squirrels seemed
to be gquite cvenly disiributed throughout the nasture as was evidenced from the
catch and burrow entrances of the animala. Catches of pack rats were nrobahly
agaociated with prozimity of the cuadrats ho their dens which wers searce on the

renge, althouzh usually ome was preseant at o near cach well, One cotbtoun rat
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Cobbonball rebbll sign was scatlered in the pagture and ne loealization of popue

rodovhs wers

vvargrazed v

squirrel, grasshopper mouse, and

The guadrat on the high duns produced the hishest population (22) and the

low end two nodarsbe dunca each had aboubt the cang manber of eatehes (9, 10, and

wht in all the guadrals in Pasture 22 but the highest
catch was from the quadrat on the high dune where thore was congiderabls exposed

&),
¥

X E . v Ay ] s 2 FXR T
loose gend. The guadret on the low dene bad a looser seil structuore than the

areble low dumne guadrat in Pachurs 26, end this nay acesunt for the catches

higher population on

than on the low and moderate dunes, which glirongthens tho correla-

v 2 o i LA O N - 3 wad g
Pasture 26. Spotbed grovnd squirrsls and whilte-footed mice wars

o

relatively scathersd and ncthing speeific as regerds muwbers or distribution was

In compey the calch of tho four specles common to bolh pastures, =

higher nooulation {51 as comprred %o 36) was obbaived in the overgrazed pasture
nd the difference is shtribubable to higher populations of kangarsce rats and
gragshopper mnice.

Ho least shreouws were token vith the Museum Special trapas in Pasgture 28
which would indiecate that this gpecies preferred the lighter grased pasturs with
denger croun Cover.

During the trapuing pericd of five days and nights all the rodents on the
quadrats were not cavght as an examinabion of the quadrats after the trapoing

showed active burrows and fresh tracks. Undoubtedly some individuals werc
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trapped vhoge home range wag properly outside the guadrats. If iz believed
that the residual population on the guadrats probably balaneced the influx of
individuals vhose home range was mainly outside the guadrat but were trapped in
the guadrat. Each guadrat was 0.5 acres in arca seo the per acro populations for
each dune holight clagsification have boen computed by multiplying the average
speciss catehes per quadrat by two. In each 9f’the pastureg there waz but one
high dune and a quadrat was placed on each of these high dunes. The remeindor
of the mstures was of low and moderate dunes in about ejual portions. For
each pasburs the areas of the high dunes have been detsrmined by using a grid
of small squares; determining the total mumber of squares in the pasture; the
number of squares represented by the high dune areag; and, finally, as the
acreage of eaci pasture was koown, a simple proportion gave the acreage of the
high dune arcas. The data for the low and moderate dunes have been treated as
a unit. The total popilations for each specics in each’of the pagbursz bas
been computed and are presented in Table 4. The accuracy of these data is far
from satigfactory for the mumbor of gquadrats per pasture was too low. Probably
the figures for cotton rat and the white-footed mouse populations are least
reliable, I% ig believed that the datas for kangaroe rats, grasshoprer mice,
spotted ground squirrels, and cottontall rabbits are approximately correct.

o partievlar difficuliy was encountered in the operation of the quadrats
and the bait mixture seened to function satisfactorily. Tas low cateh of
rodents with the Museum Special traps would indicsbe that most resident indivi-
duals were caught during the f{ive-~day and -night trapping period when the rat

trapg werse operated.

SUMMARY
Four rodent trapping quadrats were operated for five consecubtive days and
nights in en overgrazed pasture, and four in a moderately grazed pasture.

Kangaroo rats, grasshopper mice, spotied ground squirrels, and vhite-{ooted mice



Populstion Population

Speciea Pasture 26 Pasture 28
{75 acres) (50 acres)
Dipodomys 410 570
Onychomys : LLB 436
Gitellus 100 100
Poroiysens 50 28
Heotong 15
Sigmodon | 7
Sylvilagus &2
Cryntotis 499
TOTALS 1,571 1,134

Table 4. Total rodent nopulations for Pasture 26,
noderately grazed, and Pasture 28, overgrazed.



wore the predemingie rodoubs precent. 4 comparison of the eatehing of these
species showed a higher population (51 ss compared with 36) in the overgrazed
pasture. A positive corrcolation was nobed between the amount of exposed leese
sand and the population of kangarce rats. A positive correlation was also
noted between the height of dune and grasshopper nouse populations, The least
shrew wag caught in the moderately grazed pasture bubt not in the overgrazed
pasture iaodicabing its preference for o high vegetative crown densgity of grasses
and forbg. The totsl populations for each pasture were computed assuning the
pwdrat ceteh was the totel population of the quadrat asrea, Four quadrats per
pagsture are not considered ada@uate %0 give sufficient data on which to bage
populations., The work wag primerily conducted bo acquaint the investigator vith

the method of quadrat trapping.



STUDY OF A LIGHTLY GRAZED,
A MODERATELY GRAZED,

ABD AN OVERGRAZED PASTURE

IHIROPUCTION

Except for replicates, each of the pastures on the Southern Great Plains

‘ Experimental Range has beern under a different grazing program since 1941 and

the goils and vegetation have had eight years to become adjusted to the
individual grazing intensities. The establishment and maintenance of these
.conditiocns in the pastures offered a promising opportunity te study the effects
of the grazing intensities on rodent species and numbers. A4As a logical approach
to the problem quadrats were operated im a lightly grazed, a mederately graszed,
and an overgrazed pasture.

Por purposes of orientation, the sequence of presentetion will be ag
follows: a brief discussion of the methods; presentation of eollected data
from each of the pastures; a comparigon of the rodent populatiecns in the pas-
tures; and, finally, a comparison of populations in cattle exclosures in each
of the pastures with the populations immediately outside the exclosures. A

brief summary has heen compiled at the end of each section.

METHODS
For comperiscn of the populations nine quadrals were operated in each pas-
ture., In addition two quadrats per pasture were operated immediately adjacent
to cattle exclosures and two within each of these exclosures. The data obbained
from the quadrats imnediately adjacent to the exclosures have bsen incorporated

with the origingl nine quadrats te determine rodent populations in the pastures.
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Thug, eloven quadrats por pagture were availablo for tobtal nopulation studies and

The gquadrat locations wers selected with the viewpoint of securing a fair

<]

comparison of the data from the pastures and on attenpt was nade to obbtain a

Y
oy x

represeniative sample of each pasture 2a regards soil conditions, floristic

comprgition, and height of dunes, As s0il conditions and fleoristic composition

wers correlated with dune height, the latter wes a satisfactory criterion for

locating quadeats. Quadrats wers established er high dunes, moderate dunes, 1o

dunes, and low flat areas hetueen dunes,

The pagtures trapped were Pasture 19 (mederately srazed, continuous, year-
long), Pasture 20 {lightly grazed, continuous, vearlong), and Pasture 2/ (over—
grazed, continuous, yearlong)., The size, shape, and location of each pastuce
shown in Pigurs 3.

The cuadrats were the typical half=aecre, 27 rat trap quadrats (Page 45).
Bach guadrad was operabted five conseeutive days and nighis after which Museum
Spseizl traps were gubgbituted for the rat traps in five of the auadrats., The
bait used wss the pagte mixture of rolled ocats, bacon zgreags, and peanut butter.

Three guadrats woere opsrated simmltaneously in each pasture for three trapping

periods, 2nd four (the two in the execlosures and the two irmediately outside)

a)

guadrats during =

inal periad., The locabiong of the quadrats are shown in

&

for individual cuadrats. including a deseription of the

Pigure 3. The da
gquadrat, the eabtches by trap inspection perieds, and the catches in each of the
traps, are given in the data shects (Appendix C). The trapping operation

extended from October 30 to November 24, 1949.

PASTURE 19 (MODERATELY GRAZED)
Deseription of Pasture
Pasture 19 was clagsified and managed by the Southern Great Flaing Field

Station as a moderately grazed, continvous, yearlong pasture. It was 160 acres



in arca éﬁd its location is as shown on the map, Pigure 3. Reconnaigsances of
the pagture were made on Soptember 27 and October 23, and the conditions described
haloy prevailed cn theso dates,

Grazing intensity was moderate bo light and in many loecalized arcas the
Pasture wes more lightly grazed than noderately srazed. The pasturc definitely
had a heevier grazing intensity than the lightly srazed Pasture 20 aud was less
heavily srazed than the overgrazed Pasture 24. Orass froiting stells were
sbundant ond the grass showed very little cropping., Dased on the Grazing

Service clasgifiecation of range use, FPasturs 19 would probsbly have beon clasgi=

iad an light.

The dunes and overall aspeet oz October 23 vas mainly of the tan-colored,
dried sand lovegrass and the gray-green of the sagebrugh, with the former ceolor
predominating. On the lover elevations betweea the dunes sand lovegrass wes
ébaeﬁt, and the aspect was principally of the gray-green of the sage, the dark
brovn of dried borseweed, and the brown, and gray coleration of dried fruiting
stalks of various grasses, ?rincipally blue grama. On September 27, the low
areas betucen the dunes were readily distinguishable hy the yellow-green coloy
of the horseweed. Also, et that time the light grsy color of anmuel erlogenum
and the purple~tan color of sand lovegrsss fruiting stalks were conspicuous.

Flante commonly noted in the pasture vere gand lovegrass, sand bluastem,
little bluesten, blue grama, sapgebrush and horseweed, Alsc present were
indiangrass; switcharass; sidecats gramn; send dropseed; anmial eriocgonum;
hroémweed {near Well 4); yucea; showy gaillardia; Riddell's senecio; partridge
pess weshern ragweed; daisy flesbsne; sand plum; dew flower, Commelina erecta L.;

fueans roob, Stillinzia gylwatiecs L.; Aplopapmus divaricatus (Hutt.) A. Gray;

snd Baphbisia sp. Ho tree pgrowth was preosent.
The soil wes predoninately loose sand with the amount of exposed sand

betusen the vepebtation greater on the higher dunes in the north and west portions
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of the pasture. The loose sand wes imporbant for sand lovegrass, wnleh was the
dominant grass, reguives such & site (Hoover, Hein et al. 1948, p. 671). Between
the dunes the soil was sandy bot tight and had g higher amount of organie

matber. The goll types in the pasture were Pratt fine sandy loam, Pratt loamy
fine saad, Tiveli losmy fine sand, Tivoli sand, and Albion sandy loam {(4ppe

iz 4A).

The high dunes were in the north and northwest asecctions of the pasture with
more moderate dunes in the northeast and east, Sizeable areas of low flat ter-
rain with relatively tight goils were present in the south and central sections
(Pig. 9).

Data and Discussion

The data for easch guadrat oporated in Pasture 19, exclusive of the tuwo
guadrats in the oxclosure and the lMuseum Special trap data, ave presentsd in
Table 5, The dune height ecabegories of {lat, low, moderate, mnd high mey be
characterized as follews: Plat areas were low flat arcas between the dunes in
which the soil was tightly bound, and blue grawms and horsewsed were the dominant
plant species. Low dunes were duncg ten feot or less in Loaight abavé the gensral
level of the terrain, the sandy soil was bound in some places and lopse in
others, and the vegetstion was mainly sagebrush and sand lovegrasg although fre-
quently grasses of other species were wellereprescnted. Hoderate duncs were
ten to twenty-Live feet in elevabion, were similar in character to the low
duneg execept the goil was looger, and there was more axpoged soil between the
vegetation. The high dunesg were over twenty-five feet in helght, locse sand
was abundsnt and occurred in patches giving a Yelump-like! appearance Lo the
vegetation in which sagebrush and sand lovegrass predeminated.

As recorded the crown density of the vegetation was an ccular estimate and
was clagsified as light, moderate, and high., The light crown densities invarisbly

provailed on the high dunss where the loocse sand was present ia patches. The
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moderate crown density wes malinly associated with the uoderate dunes, although
froquently theso duves had a high croun density, particularly the lower dunes
within this category. The low dunss had a high crown density, mainly of sand
lovegrags, and little or us geil could be seen except by partiﬁg the grags.

Grazing intensity likewice was based on ocular esbimate and for Pasture 19
was considered light in all quadrabs. Likely the grazing inteansity in Pasture 19
would have little or no effoet on the rodent populsticn ag it avpesred to be oo
light to cause a éadical differcence in environment from an ungrazed asrea. The
factor of height of dune, as evidenced by density of crown cancpy and amount of
loogse gand betueen the vegetation, was a more variable and sironger influvence
than the grazing intensity. It was evident that the successional considerations
could be easily confused with grazing intensity for on casual cbservation of the
high dunes there was abundant looge, exposed soil and the vegetation was in
clunmps which would indicats a high grazing intensity. However, upon cloger
exanination it was found that the grasses growving in the chumps of sagebrush
were ungrazed and the fruiting stalks protruded well above the teps of the sagee
brush,

The exposed soil between the vegetation ou the high dunes (Fig. 122) has
not returned to grass since the dunes were active, and the grass has nob been
elininated by grazing--it was never present except in and =zmong the sagebrush.
The slowness to conpletely restock the high dumes with vegetation may be due to
a deficiency of molsture, a vhysical effect of moving sand, rodent sctivity, a
lack of time since the dune was stabilized, or a combinabion of these factors,
Thers is little stored food in the sesd of sand lovegrass and its inebility to
gerninate and survive sufficiently long to get roots dowm to minerals and water
nay be a cause in delaying vegeteblve growth on these high dunes. In the clumps
of sagebrush on the high dunes, prasses, particularly sand lovegrass, wers
present aﬁ& persisting. Apparently the sagebrush preduced an enviromment suite

able for the establishment of the grasses, and this environment was sufficiently



Fig. 12a. Exposed loose sand between the vegetation on
a high dune in Pasture 24 which was overgrazed. The grass
growing in the clumps of sagebrush is sand lovegrass.
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different from the adjoining bare areag to allovw the growth of grasscs. Availe
ability of pgrass geed was not of critical importance as the sand lovegrass
fruited prolifically and geed was abundant. In the exposed patehes the abrasive
action of wind blowing loose sand and covering germinating vegetation might be
a factor retarding plant grswtha Rodent activity definitely must econtribute

to the delay in complete revegetation of the higheﬁ dunes. Nangarco rats have
a relatively high pepulation dn these dunes and are active foragers for grass
geeds; make runways by trompling vegeﬁation; and throw considerable quantities
of loose sand out of their burrows (Fig. 13) which providea seil for blowing
ard coﬁeriﬁg vegetation. ALl of these activities contribute to the condition
of loose sand in patches betuween the vegebtation and retard the growth of vege-
fation on these patches. Likely the high dunes were last to be stabilized and
they might revegetate completely given sufficient time, although the eliminaticn
of the kangaroo rats probably would sccelerate the process.

The following species of rodents were taken with the rat traps: kangaroo

rat, Dipodorws ordii richerdsoni Allen; grasshopper mouse, Onvchomys leucszaster
breviauritus Hollister: cotbon rab, Sigmoden higgidpg texiamus (Audubon and

Bachman); spotted ground squirrel, Gitellus spilesoma major Herriam; white-footed

mouse, Perorrrscus maniculatus nebrascengla liearns, harvest mouse, Relthrodontos

montanus griseus Bailey; and pack rat, Neotoma micreoous micropus Baird., The

only additional mammal species caught with the Museum Spvecial traps was the
least shrew, Oryptotis parea Say. Pockebt gophers vere oresent in the pasture
but no stodies were conducted on this speciss. The thirtecn=lined ground
squirrel, Gitellus tridecemlineatus Mitchell, cccurred on the range but no
specimens were caunght and they undoubtedly were in hibernation during most of
the trapping period. GCobtontail rabbits occurred in the pasture but none was
caught. Jack rabbita were probably opresent but none was taken and this soecies
was very ccarce over the entire rvange. Ho pocket mice were taken in Pasture 19

although two species were known to be present on the range.
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Entrance to kangaroo rat burrow

sand which has been thrown out of the burrow
The loose sand is typieal of the high dunes.

Fig, 13.
exposed loose

the



Quadrat No. i & 3 4 5 & 7 & 9 i 11
Dune Helght modevabe Llow noderats moderats  ilow modorate high £lat  moderate flat £lat
looge  dovuo looae looge 1loose loose loose sand tight  looge tight tight T
Seil sard e sand sand sand sand in patches gand ?
Crown 'ﬁ
Dansity acderate high  modevate medorate  Righ  modorate  light hish moderate modorate modersie L
Grazing 5
Intensity ligh light light light light light light 1ight 1light light lizht
Dipodeomys & 7 7 a 3 10 19 i 10 3 & &
Onychomys 7 3 3 19 & 1z 4, 2 9 3 5 54
Sigmodon 2 1 2 i 6
Peromyscus 1l i
Citellus 1 1
Reithrodontomys i 1 i 3
Heotoma 1 1
X 2 2
TOTALS 13 13 10 20 11 24 23 4 20 7 13 158
Table 5. Hodenl cabehes per quadrat for oleven quadrats operated in Pashture 18, The spocios

catagory "X¥ signifies a spscimen whose spscies wag not knowr ag the entire animal was not present
in the trap, i.g¢. usualiy s tail, foot, fur, ete. was vresent.
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Mumerically the two most Important rodent species taken with tho rab trapo
uere the kengeroo rab end grasshoprer neuse, On tho eleven guadrabe they each
had an incidence of 100 per cent and comprised 51 por cent and Al per cend
respechively of «ll the irdividvals cangbt, The tuo species canbined formed

2 per cent of all rodents tzlen ix the gquadrats

The data of the csbehes with the Museun Special trape are presented in
Table 6, The rot trap doba for (he hangarco rel, gresshoppor mouse, cobton
rab, pack rat, and spolted ground scguirrel seen bo be relatively aceurate as
shovn by the failvre of the Husem Speciuls to catch many of these apeeies.

The rat trops did not give an accurate sanple of the populstions of the smaller
rodents such as the ubite-foobed nouse, harvest mouse, end least shrew., The
reasgon for this disercpancy ues Que to the small size of these animels and thelr
consoguent Fallure fto twip the larger less delicate rab traps, as caupored with
the Huseum Specials, The combination of the datae for the quadrate in uhich
both Hosoun Specials and rat traps vere operabed appesred to glve reasorsbile
guadras populations for thepe amsller nmmels, The data fran the Huseum Specials
and the rad trepc for all the quadrats present a ressonscble sccount of the
rodent species present and thelr relabive and achual populations.

~

The discussion from hereon uill be limited %o the dufs Iren the f{ive-day

d.

snd -night dropeing poried of the oloven guadrubs in the pusture using rat
treps, unless otheoruwise indiested, OF the eloven quadrais, three were on flat
areeg, two on lov dunes, five on modersie dunes, and one on & high dune, ¥Fram

an oxarinebion of the hopogrophy in the fleld and of a topographic map of the

range the dune aress on which the quadrets wore located were a falr sanple of

the posturs as & whole; and the dats have boeen uged directly for compubailion
A1l the rodentg, oven the five najor species bekon with the ret traps, were

not removed fron the guadrats afber the five-dsy snd -night trapping period.

Houever, 1% was nob unlibely thet ths residual populsd about balanced the



Ouadeat fo. 2 2 2 8 10
Dune Height Low moderate moterato flat flat
7 looge lonse lovse tight tight y
Seil _ sang sand sand 0
T
Crowm A
Density high moderats moderate high moderate L
3
Grazing
Intons 1'753‘ light light Tight light lizht
Dipodonys 1 2 L
Unychomya 2 4 1 3 10
Siguocdon i 1
Peromysecus 2 1 3
Reishrodontomys 3 6 2 5 16
Cryptotis 3 2 1 é
X 2 2
TOTALS 5 & 14 6 9 A2
Table 6, Hammsl eabehog with Mogsewa ’3 meisl Yre 2 subatituted for rat Hraps which

.'.

aad beeu D.ac rated fivo consocubive days and alghts. The Musoun Svecials Wr n; aratod
two dayz aod anights.



influx fyom surrounding areas and compensated for those individuale caught but

e

whose home ra sere principally outaide the quadrat area.

In as much ag very few individuals of kangaroo rats, grosshopper miee,
cotton rats, ground souirrels, and pack rats were taken im the Yuseum Special
trags it was belileved that these spscies were sdeguately represented by the
catches with the rak traps. As the quadrats were 0.5 acres in area, and the
guadrat sites were reoresentative of the terrain, the populations per acre for
these species have been ascertained by compubing the averase catch per quadrat

nd raltiplying by two to converdt to a per acrs iwsis., The populationg of
white-footed mice, harvest nice, and least shreus were nobt adequately represented
by the catehies with the rat traps as was evidenced by the high cateh of these
specieg when the Museum Speeial traps were substituted for the rat trzps. The
Museun Specisls were overabed only two days and nights for the rat traps, wvhich
had been ocerated five days and nighis, had served ag bait stations; and 1t wes
thought that the cateh in the two doys and nights period was adeguate. In
Pagture 19 five of the quadrats (cuzclusive of one in tho eatile exclosure) had
Museun Special traps substituted for the rat traps after the five-day and -night
trapping period. The gites of thegse quadrats were one low dune, twe moderate
dunes, and tvn low flabt areas between dunes. These sites were fairly representa-
tive of the terrain in the pasturs and have been congidered a repregentabive
sanple. To obbtain the populations of whito-~footed mice, harvest mice, and lesst

shrews, the average number of catches of these species using the rabt traps and

Mugeun Specials in the five guadrats have been debermined.

The pasturs populations were computed by multiplying the per acre cateh by
the number of acres (160} in the masture. The populations ver acre and for the
pasture are praesented in Tadble 7. The averasc gayulaﬁion per acre of the eight

mammal species {seven Rodentia and one Insecbivora) was 39.2 individuvals. Thene

dats would most likely represent a minimum rodent posuwlation a2z no pochket o
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Average numbsr Pasture
Species por acre Populations
ﬁipod omys 14.6 2,336
Onychomys 11.6 1,856
Reithrodontomys 7.2 1,152
Cryptotis 2.4 384,
Perovayscus 1.6 256
Sigmodon 1.0 160
Nectoma 0,2 32
Citellus 0.2 32
X 0.4 64
TOTALS 39.2 6,272

Table 7. The species por acre populations are based
on the rat trap catchss from eleven gquadrats for kaugaroo
rat, grasshopper nouse, cotion rat, ground squirrel and
pack rat, and on the Musewn Special catches and the ratb
trap catchos for the white-footed mouse, harvest wmouse, and

leagt shrew.
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were included in the‘studv; no pocket miece wers sscured, and many of the ground
souirrels wore in hibernmabion. 16 safely can be stoled that the rodent popula-
tion (exclusive of the least shrew) in this moderately to lightly grazed pastuve
wag bebween 40 and 50 individualsg per acre.

Within the pasture the highest populations tekern with the rat traps were
on the high dunes and the lowest in the lou flat areas between the dumes, ale
though Quadrat 11 was an excepbion. The hish cateh of 13 individuals in
Quadrat 11 was due to a bake of cight individuals fron threo traps in one
corner of the quadralt where a glight rise in the ground ocauéred and there vas
exposed leoose sand between the vegetation., Excluding these three traps, only
five individuals were trapped from Quadrat 11. The highest population of
cangaroo rabs was 38 per acre btaken from a high dune and the lowest was two
per acre from a flat area.  This would indicate the kangarco rats preferred
the higher dunes with a light to noderate crown canopy asad abundan® loose sand.
The affinity of kangarvo rats for loose gand in patehes and a moderate to light
crova eanopy wap further evidenced by high catches at the east end of Quadrat 7
and from line A of (uadrat 2, These two locabions had more exposed gand and &

lower erown density toen the rest of their respective quadrats. Conversely few

$\"

kangaros rabs were trapped from the low flat areas with tight soil., e particuw—

lar differcnce was noted on the noderate and low dunes where the kangaroo rat

populations varied from & to 20 per acre and averaged 14.6 for the seven quadrabs.
Yo corvelation was noted with the graaghoprer mice and they seomed to have

a wniversal distribution., Cobbon rats were allied to the lower dunes with a

dense vegetative crown eanopy, as was demonsbrated in lines € of Quadrats 2 and

5 where catches of this species were made under thesc conditions. As only one

ground squirrel was taken this wvas hardly sufficient to compute data. HMost of

theso individvals were in hibernation. The cateh of one pack rat would seem

ghout proper Tor the houses of these individuals were very scarce on the range



sxcept at the buildings about the wells, Fo particuolar correlations were noted
vith the vhite-footed mice, harvest mics, and 1e§st shrews, zlthough there was
a teudency o cateh the latier two species in aveas of high croun density.
Summery

Eleven rat trap quadrats wers operated in a amwderately grazed pesture for
five days and nights, after which Museun Specisl traps were substituted in five
of the quadrats and conbinved in operation two days and nighis. Saven apocies
of reodents and one of ingectivores were caushht., Yaungeroo rabs and grasshopoer
mice comprised 92 ver cent of all catches., The rat traps functioned sabisfac-
torily for taking all but the smaller rodents, as was evidenced by relatively
hish estehes of gmall rodents with the Fuseum Special traps and low catches of
the larger species such as the kangaroo rat. Per acre and pasture populations’
were computed using both rat trap and Museum Special trap data. The per acre
population wags 39.2 inmdividuals vhich was low as no pocket gophers were included
in the gtudy. The rodent pgpuiéﬁion per acre in this moderately grazed vastuve
wag from 40 to 50 individuals per acre, The highest populations of kangaroe
rats were eaught on the high duncs with a light vegetative crown density and
abundant loose sand, The lowest populations of kangaroo rats and of all rodents
ag a group were taken from low flat aveas of tight soil. Grasshopper aice had a
wlde-gpread distribution., OCotten rabs, harvest mice, and leash shreus were

allied to a denge vegetabive crown canopy.

PASTURE 20 (LIGHTLY GRAZED)
Degeriptior, of Pasturs
The pasture was manased as o lightly grazed, continuous, yearlong pasture.
It ﬁag 213 acres in extent and the map in Flgure 3 shows the location with
reference tn the other pasitures. Réegnnaiss.ﬂces vere made on Sepbember 28 and
Detober 28, 1949.
The eategory *liphtly grazed” aptly applied #o this pasture as thore were

muerous grasa fruiting stalks, a dense vegetabive crown canopy, and very little
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evidence of crepuing by livestock., A real differsnce existed between Pasturs 19

A

(moderately rrazed) and Pasture 20 (lipghtly srazed) as regards deasity and height

o

of grasses and forbs. The major portion of Pasture 20 was more elossly allied
o the pastures bo the east vhere tho solls werc tighter, loosc sand was less
commion, and consequently less sand lovegrass was present. Pasture 19 was pre~
domicately sagelruah and sond lovegrass; loose ssnd was common, frequently
expoged betueen vegetative crown canopy: snd the pasture was definitely allied
with Pastures 17 and 18 to the west. The south and southeoast portions of

plus sand lovegrass, and was similar to the western

Y

Pasture 20 had looge san
pastures, Thus, Pagture 20 was a transition between tho loose sand and lovew
grass pastires to the west and the pastures with a little tighter soil, less
sand lovegragss, and more blue grams to the east.

The aspect on the dunes on September 28 was of the purplish-tan fraiting
stelks of sand lovegrass, sray-green of sagebrush, and broun and tan of grass
fruiting stalls, In the arvea between thé duneg the yellou-green of horscweed
and the light zray sbalks of annual eriogomui were obvious. o October 28 the
du nes shwﬁe& the tanmcolored dried fruiting stells of gand lovegrass, the gray-
preen of the sagebrush, and the broun and taa fruiting etelks of olher grasses.

In the low areas betweon the duves the horseweed had become dark brown and was
less conspicuous. The browang, tang, and grays of the fruiting stalks of grasses,
geattered gray-green clups of gagebrush, and the light gray stallts of annual
epiogonua characterized the low areas on Uctoler 28 and for the rast of the
winter,

The plant species in the pasture noted as common were send lovegrass, sand
bluegten, 1ittle bluestem, blue grams, sand dropseed, hofssweed, annual eriogonum,
and sagebrusit., Algo present vere switehgrass; indiangrase; Riddell's sensciog
parbridge pea; western dalgy fleagbans; western ragweed; sand plumg broomweed
(near Well 4); sedge, Gyperuy gebweinitzii Torr.; Aplopavpug divaricatuss

Heterothees subaxillaris (Lam.) Britt, and Rusby. Tree grouwth was absend.




The dunes wero generally low o moderate in clevatlon with high dunes in
the south, soubheast, and central sections of the pasture. 8oils were typically
sandy and loose on tho iLan, becoming tighter on the low duncs and definitely
tight on the areas bstusen the dunes. Soil Types wers Pratt fine sandy loam,
Pratt loamy fine sand, Tiveli loamy fine sand, Tivoli sand, and Alblon sandy
loam, Tivoli loamy fine sand was mogh common, with Albion sandy loan in the
northeast, Pratt fine sandy loam nesr Uell Z, and Tivoll send on the high and
mederately high dunes in the gouth-centrsl porticon of the posture. The Pratbt

loamy Tine oo s vepregented in relatively small scatterad patehoes.

Data and T

The date Tor the oleven quadrats are presented in Table &, Dunc height,

erown dengity, soll, and grazing classifications have been explained previously.
Of the eleven guadrabts two were on high dunca, six on moderats dunes, two on
Yow dunes, and one on a low flat arvea, The quadrat sites roflected the terrain
of the posture exeept for the low flat arcs which was present in a greater
proporticn than the single quadrat would indicate,

The soil conditions were allied to the dune heights, being tight on low
areas betueen the dunes, loose gand on lov and moderate dunes, and loose gand in
patches on the high dunes. Vegetabive crown deasity, which consisted of sage-
brush, dry grasses, and dry forbs, was high on five of the dunss, moderate on
four, and light on tws. A1l the low dunoes, the luvir {lat arcas boetween the dunes,
and two of the gix moderate dunes had a high crown density. The 1ight croun
densities ware on the higher dunes. Grazing was very light on all the guadrats
and according to the Grazing Service classification of rangs use would have been
congidered Yglight.®

The following mammal species were caught with the rat traps: kangaroo rat,
grasshopper mouvse, cobion rat, spobied ground sguirrel, whibe-foobed mouse,

plains pocket mouge, silky pecket mouse, pack rat, pocket gopher, cottontail
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traps in Pashbure 20,

8l



rabbit, and harvosh mouse (Filg. 14). Ths only additional species causht with the

2.

¥usoum Special traps was the leant ghrow,

Tenr spocies of marmmals wera token but only thres—wthe kangares rah, gragse
hopper nouse, and cobton robedn gquantity. The hangarce rols comprised 52 per
cent of the tobal catch of 141 and had an incidence of 90 ner cend; the gragee

hopoor mice were 27 nor ceat of tho total catch and had an insidenca of 100 per
conk: and the cobbon rabts, 12 por cent and had an incidence of 50 pes cend.
The thres svecies comprised Sl ner cend of all the individuals caught.

Kangaron rats were pregent in all cuadrats excent Quadrat § which was on

(3

a low £fla% ares with $ight goil. Ths high dunes with loose sand in patches
3 highest kangares pat catehss ss was exhibited in Pasburs 20.

ahehog on the two hish dunes were nine mad eight, and the

rat cateh per ouadralb Trom She low and noderate dunesg was B.4.
Tn explonation wes apparent for the relatiwvely low populations on tho high dunes,.
Tho rolativoly high nopulations on the low dunog were due to gmell areags within
the quadrats where the crown density was light bo moderate and exposed loose
agnd was Present. The kangaroo rat ecabehes from these quadrats were talen from
such loealized arcas. Uo parbicnlar correlations were nobed with the catches

of grasshoppor nics other than they seened to have s uniform, wide-spread
distribubion, Cobton rats wvere predominately taken on the dunes with loose

sand and o hirh erown density., Waille bhose apirmals proferreed dense vegetative
cover, they wars not taken on low Flat areas with tiszhl soil and a high crown
density. A high cater {10) of harvest mies was taken with the Musewn Special
trens freon Quadrab 4 which wag on a moderate dung of about 15 feet in height and
had a high eroun density. Thls guadral had a tobtal ceteh of 36 individuals
using the rat traps ard Museum 3Specisl, which would indicate a population of 72
per acre, Ae¢ = vhole the quadrat catches showed a more wide-zspread distribution

of rvodends with less wvariastion hotueen guadrats than in Pasture 19.



Fig. 4. A typical cateh of rodents from a pasture.
Included in the photograph are spotted ground squirrels
%upper laft)’ cotton rat (upper right), kangaroco rats

lower right), grasshopper mice (lower center), and white-
footed mice (lower left).
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From the data vaeun Special traps {(Teble 2}, the vab

tran catches for the five<dsy znd «night perdisd gave sabisfaciory resulis fox
kangaros rabs, grasshopser nise, cobbon rabts, spotied grovnd sguirrels, azd pack

raha.  Harvagh mice agﬂ the leash shrew were not truly renresented by the ratb
clios an wag evidenced by o melatively hizh coteh after gubstitution of
the Huserm Scecial traps. The single plaing »ocket mouse taken with & reb trap
in fuadrat © wae the ondy Individual of the gpecies taken during tho entire

period of ghudy. Evidently the traps, types of ball, or msthodsz emnloved we

not suitable for cabching this apecies. It ig 1ikely, alse, that lov tospera-
tures had an effect in keeping the pocket mice inactive., The single ceteh hag

o

been vsed in the compubetions of thie populationz, The caich of 2 gingle speocie
men of cilky pocket mouse in o rat trep was alee vrpaval, The specieg was
talzon in other pustures with the Mugewn Special traps, although only the one
individual was.trapped in Pagture 20, The catch of a2 pocket gopher definitely
did not renresent the stabtus of thiz apecies az it is predoninately fosserial
and normally nct taken in surfeoce trapping., The recofd wag poh vged for BoDu-
lation computabions, The catches of white-footed miee with the Museum Specials
indicated n satiasfactory sample wag obtained with the ret traps. This cordition
was contradictory to that found in other posturea. The data from the eleven
guadrats in which the rat trops vere operated have hoen vged for computationg of
pepulationz of the whito-fosted mouse.

& sufficient number of guadrsbs vere not placed on the low flat areas be-
tween the Adumes in the pagtures. Therslfore, to compute the populations the
data fron the single quadrat on the low £lab area have been doubled and the
total number of guadrats considered ag 12, This procedure applies te those
gnecies in which tho cat.eh& with the rat traps have been used for the compubas
tions. As easch guadrat wag 0.5 acre the average population per nere for each

gpecies has been computed by averaging the catch of the 12 guadrats and



Quadrat Ho. 1 2 4 <3 ii
Dune Height moderate low moderate flat hig
lonan Loose loome innge T
Soil sgad gand sand tight sand 0
i
iy
Crown Dengity nederate high high high iight A
.
Grazing » 3
Intensity light Light Lighi Light light

Dinodoriys 1 1 2

T

Onychonys 1 3 1

Reithrodontomys i 3 10 14

Sigmodon : 1 i
srrptotia 2 2

TOTALS 16 i P b

3 4

Table @, Hamanl o
the rat trape. The r«b ’1:::?; ’f‘
Snecials wers oaorated fuo i'“‘" and
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7 Wen.  The catehes por acre for the sneelss ave prosented in

Table 10, For the harvesht mouse and least ghrow the ner acvre catches bavo
boen computed on the eatches with the Museum Special treps from the Tive
auedrate iz vhich thew werc suhstitonted for the rat traps. Heither the harvest

T
e

mouge or lsast shrew were tolen in the rat fraps o2 any of the ouadrats whers
the Museuwn Specials wers muhobibuted,

The computed rodent population, imclusive of the least shrew and cobton-
tail pabbit, wez 34.5 individuals ser acre. As no pockeb govhers were included
in the study and most of the spermophiles wers in hihernation the rodent populow
tion wes congidered to have been 35 to 40 per secre, The total pasture nopulam
tion of smell mammals was 7,349 individuals in this lightly grazed vasture.
Sunpaary

Bleven quadrats were operated with rat traps in the lightly grazed Fasture 20

ad Museun Specianl traps were subsbituled in five of these, Tho rat traps were
opersted five consecutive days and nights and fhe Fusecun Specials tuo days ang
nights, The paste balt mixbure of pearnut butber, rolled ocats, and bacon grease
was used. Ten gpecies of rodents, one of insectivore, end one of lagomorph

were caught. Kangaroo rats, graszhopper mice, and cotbon rats comprised 91

per cent of the tobtal cabehes with the rat traps, Moseun 8pecial trap catcheg
indicated a high population of harvest mice and ten were taken from a single
guadrat. The lowest rodent populations wers on low flat areas. A uniform popu-
lation was presont on the high, noderate, and lov dunes. No correlation existed
hetween high catehes of kaocgaroo rabs and high dunes. Grasshopper mice occurred
wiifornly over the entire pasture. A high vegetative crown density was corre~
lated with eotbon rat and harvest mouse populations. The average population of
rodents was deterained ag 35 to A0 per acro, which was lower than in the moderately

grazed Pasture 19.



: Svarane nurber Pasture
Speciesn por acro populations

Dipodemrs 14.0 2,062
(rrrehomyg 17 1,040
Reithrodonbenys 5.6 1,193
Sigmodon 3.3 a3
Cryptotis 8.3 70
Paprormroouns 0.7 4G
Giteling 0.3 &
Hactoma 0.3 &,
Poropnnthus h. 0.3 &,
Pernprathuns £, 0.2 L3
Bylvtlamp De L3

b 1.1 234

TOPALS 3445 733465

Table 10, The specles per ecre populations are baged on
catohoa from elevon guadrats which have baen weighted to
twelve quedrets to eompensate for a discrepancy botween
qaadeat sites and terrain. Tho daba for harvest nice and
leved shreus are besed on the catches with Museun Spocisl
$raps.



PASTURE 24 (OVERGRAZED)
Degeription of Pasture

Pasture 24 was managed as an overgrazed, continuous, yearlong pasture. It
comprised 107 acres; for location see the map, Figure 3.

Due to the favorable growing seasons of 1948 and 1949 the intensity of
grazing in Pasture 2/ was not as severe as was desired, and the Grazing Service
category of "close" would more aptly descrilbe conditions existing in the fall of
1949, Nevertheless it was more heavily grazed than the light and moderately
grazed Pastures 19 and 20 as was evidenced by more bare soil, fewer fruiting
stalks of grasses, fewer ammuals, and closer cropping of grasses., The sand
lovegrass was well utilized on the dunes with a noticeable reduction of its
crown canopy. Moderate and high dunes, and the accompanying sand lovegrass,
were fewor in this pasture than in Pastures 17, 12, and 19. Flat areas and low
dunes with blue grama, sagebrush, and horseweed were common thus sllying the
pasture with Pastures 26 and 28.

The aspect on the dunes on September 30 was the gray-green of the sagebrush,
purplish-tan of sand lovegrass, tens and hrowns of grass fruiting stalks, and
light gray of isolated stalks of anmial eriogomum, In the low areas betwsen the
dunes the yellow-green of horseweed predominated. Later in the season the sand
lovegrass became tan in color and the horsewsed turned browm.

The following plant species wers common in the pasture: sand lovegrass,
blue grama, sand bluestem, little bluestem, sand dropseed, annual eriogonum,
horseweed, and sagebrush., Also noted were wild ryegrass; indiangrass; showy
gaillardia; western daisy fleabane; Aplopappus divaricatus; loasa, Mentzelia
gtricta (Osterhout) G. W, Stevens; and prickly pear cactus, Opuntia sp.

The terrain consisted prinecipally of low dunes and low flat areas between
dunes with a few high dunes and moderate dunes in the northwest and north, and
moderate dunes in the southwest.



3 of bight acil hobtuean the dwnes

Soila were gandy

and o gome of the lov dunes. On moderais and high dmes the soil was of loose

gand, Tivell loswmy fine 1 wan the wodominate s0ll tyve with an sres of
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gand were nrosenk,

In seeordance with the stndies in Pastures 19 ond 20, eleven gumadrais wers

9

oparvaved in Pagbure 24, sxclusive of the twe quadrabs in the cattle exclogurs

3!

Of the eleven gvadrats three were on high duncs, four on moderate dunes, three
on low dunes, and one on a low flabt ares hetueen the duves. Field recoimaise

sances and ssamination of 2 fopogreshic wayn indicated that the guadrat albes
were reopregentabive of the terrsin in the pagivre and conseouently have been
uged directly in population computations. The high dunes had the customary

Ioose gand in vatches snd the amount of exnosed lonse sand deereaged with the

satches

oy

weights of the dunes, ALL the moderate dunes had looge sand bub nob i

a3 on the high dunes., The low duncs had 2 medorately tight soil and the seil

"X

in the quadret on the low flat ares was definitely Tight. Crowm density was
moderate to light oo all bubt the gquadrat oo the low 72t arss vhere it was
high, Graszing intensity was moderate to heavy bub wag lizght on Quadrat 8.
The following mammal species wer: token in the nesture: kangsreo vab,
grasshopper mouse, cobtton rab, spotied ground s ?mv, al, white-fooled mouse,

harvest mouse, silly pocket mouge, leasst shrow, castern nole, uC&les"v aavaticus

i

intermeding (B1lliot}, and cottonteil rebbib, Table 11 oresents the catehes for
the eleven gquadrats using the rabt traps. The hangoeron rot wae the nost shundant
specios having an incidsnecs of 100 per cend, and the 93 individeals censht
ropregented 63 ner cent of the botsl rabt trap eatch on the elaven guedrats.

Grasshoprer mice were gocond in numerical importancs, had an incidence of 100
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per cent, aad a estehr of AU which wag 27 per cent of the total cateh, The

)

lrangares rats and grassheopper nice, coubined, formed 90 per cent of all the

mommals cought with the ralt traps Guring the Dive~day and ~night trapping

of kangaroo rale were cought from guedrats on the

high duwnes and the lowvest mumbers Irom the Llow duues and low flst arcas betusen
Yhe dunes, Thig correlation was probaebly allied with the anount of loosze zand
being grestest on the high dunes, and progressively losgs with & decresse in
dune height, The grasshopper nice were found on sll the quadrats and cecmed

to have o widesproad disgtribubtion, Earvest mice were taken in all five quadrabs

operated with Museum Special trapgs and their digtribution and population eould

not be correlated with high vegebabive croua density, The hisheat redent
lation trapred with both rot traps and Uuseunm Special ftrsps was 36 individuals
f‘ran Quadrat 10 located on 2 high dune,

The dota for the catcehes with the luseun Specisl traps from the {ive gquad-
rats (exclusive of the one ruadrob in the cattle exclosure) are given in Table 12,
Fangaroo rabs, gooashopner @dee, cobion rats, spovited ground squirrels, and
wnite-Iooted wnice ,m.rie adeguately represented ia the satches with the rab

traps, as & low cabtoh of these animals resultod from the substitution of the

Mosewn Special traps. 4 seeniungly high csbeh of grasshopper mice was obtained

LI}

with the Huseum Special traps bul 1t was probably due to the indefinite home

&

Q

rapnge of the gpecies and Its wandering tendeney., The rat trap catches of the
above menbioned species hawe heen ugod directly for average peor scre and pas-
ture populatican compubations. The cabtehes with the Huseun Speeials showed the
harvest mouse, least shrew, and silky pocket mouse were not adequately repre-
sented in the rab trap data. Therefore, the data from the Museun Speeial traps
have been used to deberzine averags catch per quadrat and populations of these
gpecies, The cateh of the mele waz wob iunciuded in tuo compubsticns as the

gingle ecatehk 4id not glve aun accurate sauple of the species.
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Table 12, Catches in Pasture 24 with Mugewn Special trops cperated two
s and nights subsequent to operating rat traps five deys end nights st the
» locatioag,




Table 13 presents the average species cabteh per acre and the tobal popue

2

labions in the pasture, The avorage muber of individuals per acre was 33.1.
Populstiong of lozst alirews and cobtontall rabbite have been included bubt azot
of pocket gorhers aad ground squirvels. The rodent populatisa on the over-
grazed Pasture 24 was jrobably 35 to 4D per acre.

Eleven quadrats wers operabted five days and nighis with rat traps in an
overgrazed pasbure; after which Museun Special traps were substituted in five
of the quedrats and operated twp days and nights., A pagte bait was used.
Seven specisg of vodentsz, two of ingectivores, and ene of lagomorph were caugnt.
Rangaroo rabs and grasshopper mice comprised 90 per cent of the rat trap catcehes.
The Museum Special trapping showod a moderately high population of harvest wmice
which eould not be correlated with high vepetabive crown density. The rat
trops were not adequate o a‘:_rtain reprosentative populations of the gmaller
rodents. High kangaroo rab mpulations were correlabted with high dunes. Grasge
hopper mice had a aniversal digkribubion, Tho rodent population was 35 te L0

individuals per acro in this overgrazed pasture.
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THE EFFECT OF GRAZING INTENSITY O RODENT SPECIES AND POPULATIONS AS
EVIDENCED BY TRAPPING DATA FBOM A LIGHTLY GRAZED, A HODERATELY GRAZED, AND
AR OVERGRAZED PASTURE
Data and Biscussion

To detormine the effect of grazing intensity on rodent spocies and populse

«

tlons the catcheg in the ligatly zrazed, noderately grazed, and overgrazed
pasturesz will be compared. Ag eleven guadrats were operated in each pasture
enploying the rat traps, and of the eleven, iuseuwn Specisl traps were subshi-
tuted in each of five, mumerieally the pastures cant be compared. The incidences
of the ppeecios by pastures are presented in Table 14, Of the soven species

.

trapped most frequently (kangarco rat, grasshopper mouse, cotton rab, spot

F

ted
ground gquirrel, vhite-fnoted wmeuse, harvest mouse, and Jeast shrew) all eccurred
in each of the pagtures. Of the remaining fowr sveclies caught (ignoring the
cateh of a cingle pocket gopher and a mole) the pack rat, silly vocket mouse,
and cotbontail rabbit were trapped inm twe of the pastures and a single specinen
of plaing pockeb mouse was taken from the Lightly grazed pasture. These data
show & uniformiby of rodent gpecies over the range as a whole regardless of
‘grazimg inbensity.

The data of the catehes in the pastures (Tables 5, 8, and 11} denonstrate

o considGerable intrapasbure variabion, awd it was not deemed feasible to directly

did not compare. Thabt is the numbers of guadrats located on high, low, noderate
dunceg, and low {lat areas were nobt the same in each of the pasturesz, The data
have been compared by guadrat sites for the dune beizhis zeomsd to be a very
influential factor in determiming rodent populations., A comparison of the
averagé cateh per quadrat for each species for the high dunes in each pasture,
the moderate dunes, the low dunes; and the lov ilat areas are presented in

Table 15, Unfortunately under this asrrangement the division of the btotal mmber



Fagture Humber 20 1% 24,
Grazing Intensity Tight; uoderate overgrazed
Dipodonmys x X X
Onyehomys X b4 X
Sigmodon X X
Gitellus X
Peromyscus X

Roithrodontomys

P4 B4 P4 b4
)

Hieotoma
Perognathus £,
Pereognathus h,
8ylvilagus

AN < - ST T T - T - T

Cryplotis

Table 14, A comparison oi apecies incidence in
eacu of the pastures baged on rat trap and Husew
Bpecial trap data. The Xs desipgnate the species
gaugnt in the respeclive pasbures. In general the
date show a uomogeneiby of gpecies in the pastures
regardless of grazing intensity.
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=%

L 0

13.9

Té



zature (11} resulis in o vory lintted mumber of as

For instanco in Pasturs 192 only one quadrat was on a high

&

dune and a catch of 19 kengarco robs was obbalned from this auadrat. The table

does show the relatively low cateh of all specics on the low flat srcas between
2 the thirbesp~lined zground aouiresls vhich are surnvesed fo
nese Low £lat avesa as fovored habitst (Brown 1048, ». 4543 Trovbridge
1921, p. 40) wert in hiberpation. 4 large number of species (nine) was talken
from the mederate dunes bub with low population figzures for some of thess apecies
their ccowrrence may merely hove heon e¢nincidental. The uwniversal distribution
of gresshopper nice and the high catch of kangaroo rats on the high dunes is

L

evidant.

o

The datu in Table 15 do not indicote wery o ise corrolation bebween rodent

populations and grazing inten: = snd to present thess data in beiler form

the average specles catehes per quadrat for each guadrat site have been added
for a pasture swmabtion and ars prosented in Table 16. PFor examle, for kangaroo
rats in Fasture 20 the Tigures added togsther wers 0.0 from tﬁ@ o flat avea,
8.0 fron the low dune, £.5 from the moderate dune, and 4.5 from the high dune
meking a tobal of 25, The data in Teble 16 show that the highest kangsroo rat
eatches were from the moderately prazed pasture bub t“ee data pay be quite
girongly influenced by the cateh of 19 from the one qpadrah on a noderate dune

from both the soderate and overgrazed pastures show &

bn
=3
oy
&
&
&
r
16
Y
w
3
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higher coteh of kangaros rats than those of the lightly grazsed pasture. For

grasshopper nice the moderately grazed peghurs gave o definitely higher popula-

2 9

tion than elther lightly or overgrazed pastures. Vhite-footed mice and cobbton

rats both show o higher cateh in the Yigutly grazed osgsture and the cateh is
progressively higher with the Lighter grazing Intenaity. The dats for the

spobted ground sguirrel are the opnpopils of thoss for the vhite-footed mice and
cotton rab, and the highest population was in the overgrazed pasture. Cabches

of other mammals were too few to be significant.
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Pasture Grazing Humber of Dipodomys Onychomys Peromyscus Citellus Sigmodon
Intensity Quadraty

20 light 11 25.0 13.5 1.3 0.3 6.0

19  moderate 11 35.5 22,0 0.5 0.9 2.1
UVED~ ‘

2%,  grazed 1 24,5 12,5 0.3 1.7 1.0

Table 16, Gomparison of average pasture populations of the
five rodent species cavght most froguently with rat traps. The data

were obtained from the average rodent catches per quadrat for each
quadrat site ag pregented in Table 15.



o
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It should be borne in mind that the terms "light," “moderate,? and "overe
grozed® wero merely ccular estlv: tesg and do not possess an objective, standardized
meaﬂing, :The favorable growing seagons of 1948, 1949, and the years proeeding
up to 1940 have resulted in an excellent growth of forage om the Ixperimental
Range, and the pagtures which have been classified as overgrazed have been
relatively moderately grazed. Theae eovergrazed® pastures are not compared to
the overgrazed pastures of private holdings vhere the vegetation is far more
profoundly affocted., This lack of severe overgrazing may be roflected in the
rodent popilations and undoubtedly species like the kaungaroon rat would have a
much higher population on a severely overgrazed range. Costello (1944, p. 324)
estimated a population of 300 kangarco raby per acrs on a severely overgrazed
abandoned ficld in portheastern Coloradoe,

Biomags

To illugtrate the relationships of the productivity of the pastures for
cattle and rodento, the biomass of each has boen determined (Table 17). Riomass
as defined by Allee, Emerson, et al. (1949, p. 526) is %, , , a total commmity
weight per unit of area, consisting of many different intracomaunibty biomasses.®
The rodent and cattle weights are considered as intracommumity bilomasses.

The biomegs of the rodents has been covputed for esch pasture by multiplying
the population per ascre for each speciea (Tables 7, 10, and 13) by the average
welght of individuals for that species, and then totalling the specles per acre
biomasses. Average weights for the species were obtained from Trowbridge (1941,
1942) and MeMurry (1942, 1943), asd have been verified from other literature
gources. The average welghts, in pounds, used in the couputations were: kangs-
roo rat, 0.15; grasshopper mouse, 0.08; spobtted ground squirrel, 0.32; cotion
rat, 0.28; pack rabt, 0.48; white~footed mouse, 0.04; harvest mouge, 0.03; plaing
pocket ﬁouse, 0,06; silky pocket mouse, 0.02; least shrew, 0.01; and cobbtontail

rabbit, 1.71



Pagture Grazing Bicmass in poundy
Hunber Intensity. Rodents Cathle
20 light 4.2 29.6
19 roderste 438 37.7
24 OVEL~ 5e1d 52.9

grazed

Table 17, Comparison of hiomasses of rodents and cattle
from Pastures 20, 19, and 24. Wote the progressive inereasc
of the biomass of rodents with the hegvier grazing intensity.



The catile biomass has been obtained from MNellvain, Savage, ok al. (1049,

p, 14) and represcnts the averags psin per head of stock in contimuously sraszed

g

pasturss for the pericd 1941 to 19249. The geiv per acre was higher in the over-

&

grazed pasture as the rate of stocking was higher. The goin per hesd was signili-
cantly higher in the lishter grazed pasture.

Table 17 shows thet the biomasgs of rodents per acre was from four to five
pounds. The figures do not include nocket gophers or hibernating ground
sauirrels and, from observations on ths shundance of these speciss and from the
computed data, the waxirwm Liomass of rodents per acre in each of the pasturss
was aboul six pounds. The blomass of catile wvaried from about 30 to 50 pounds

per acre and under proper grazing would hawe been apornximately 40 pounds per

aers, The grazing Inbtensitios of the pasbures wers maberially less than the

categeries "light,? "meoderabte,' and Yovergrazed" would infer, Using the figures
of & pounds of rodents per acre and of 40 pounds of cattle, the biomass of
rodents was 15 per cent of the biomass of cattle.
The Tigure of 15 per cent should be examined from the viowpoint of actual
conpetition between the two groups of animels. The %angaroo rats in each of
the pastures comprised at least one-half of the rodert biowass., The principel
food of kangeron rats consichs of sesds which are not of direct forage value
to the ecattle, Grasshopter mice, the gecend most -hundant rodont on the range,
Feed mimarily on ingects, 1}&.1.1 the svecies of rondents have Tood hablte which,
te a grester or lesser extent, do not deplete the amount of forage available for
cattle, The competitive biomags of rodents and catbtle fer the forage would be
materially voduced from the 15 por cent figure as determined solely on weights,
In gwmwmation, from the standpoint of production, the rodents, when compared

with the cabtle, are actually s gmall portion of the productive capacity of

oroparly stockad ranges.
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g high popalation vegardless of grazing intensity but

¥

will be mors sbundant on amoderately graszed and overgrazed rerges than on lightly
grazod Tanged. ‘arasshopper nlce will bo more v medorately gragsed
reuge than overgrazed or lightly grazed. ¥Walte-foobod mics, and cobton rabs

2 . NS . - WL DR SC I U, T e - . s - o
will docresse in nunbsrs ag the graning ity lucroasey and will have

o
sopalations on lightly grased rangos. Popalabions of spobbed ground
rels will be favored Ly highor grasing intensitics and will be most comumon

on overpgrased ranges. The biomass of rodents was & pounds por acrs and of
a3

catble 40 pounds por acra., The rodenb biomassz was 15 per cent thal of tho

Taw !':Vlen

COMPARISONS OF SMALL MAMMAL POPULATIONS FROM QUADRATS IN
CATTLE EXCLOSURES AND QUADRATS DIMMEDIATELY OUTSIDE FXCLOSURES IN EACH COF THE
PASTURES

To ascerbain the inflpence of grazing in the nastures ag compared with

nagrezed areas, guadrals wers operated ia cattle emclomures in the posturss,
and immediately outside the exclogures. Each pasture (Pasture 19, 20, and 24)

contalned an exclosure of 1.5 fo 2.0 acres in size (Fiz. 3, p. 29). The
excloguras were bounded Ly barbed wire and had heen in effoct sinee 1942, All
cabtle vers axcluded hub rodents and rabbits had free access.

Prgture 20 - Lightly Grased

The site of the ewelogsurs was on 2 high dume with relatively sheopn north
and east slopes, and long gradual, moderataly steed south and wost slopes. The
ozclognrae extendsed from the crest of the duns st the north end, southward along
the long gradual south slope. Ingide the exclosure vegebation was abundant and

o dense crown canopy of graasses, forbag, and sagebrush credominated. Although
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there was some loose gand within the exclosure, it was fairly well-bound by
vegetation and there was no bare loose sand in patches.,

Within the exclosure quadrats wers located at the north and south ends
and the corresponding quadrats outside the exclosure were located just north of
the north end of the exclosure and south of the south end (Fig. 3, p. 29). The
quadrats wers operated with rat fraps the customary five-day and -night vericd,
after which the rat traps in the gouth pair of quadrats were removed and Museum
Special traops substituted.

The data are presented in Table 18 uwith Quadrats 12 and 13 in the exclogure
ard Thedrats 10 and 11 outside. In comparing Quadrats 10 and 12, a higher catch
(due to a higher catch of kangarce rats) was obtained outside the exclosure. A
low cateh of but five individuals was obltained from Quadrat 12, and this was
gurprising in as much as o catech of 13 was obtained frem Quadrat 13 which was
also inside the exclosure and a few rods further north. The differcnce may be
atiributable to a dense vegetative crowm canopy of sand lovegrass in Quadrat 13,
and althoagh a dense vegetative crown canopy was present im Quadrab 12 it was
of mixed spocies of grasses and loss sand lovegrass. The soil cu Quadrat 13
was looser than on Quadrat 12, Hore exact meagurements of varisticns in seils
and vegetation might have produced more substantial evidence of the cause of
the cateh variation, A comparison between Quadrats 11 and 13 showed a higher
eabeh of kengaroo rabs oubside the exclosure which was to be expected as
Quadrat 1l had loose sand in patches and a light crown density. Quadrat 12 had
a high eroun density and although loose sand oecurred it was not in patchaes.
Convergely a cateh of five coblon rats was obtained in Quadrat 13 whereas none
were taken in Quadrat 11, indicating that the reguirements of this speeies
apparently are the reverge from thoge of the kangaroo rat. Datas for the harvest
mice and vhite-footed mice correspond witn that of the cotton rat. The grass—
hopper mice seemed to be present equally within and withoubt the exclosure.

Seven Musemm Speeial traps were loat in g single night from Quadrat 13, and



BAT TRAF DATA MUSEuM SPECIAL
DATA
Quadrat Humber 10 12 1 13 11 13
Dune Heirlb moderately moderately high high
high high
Soil locge loosse loose sand  loose
gand gand in natches sand
Crown Dengity moderats hizh light high
Grazing
Intensity light ungrazed light  uvngrozed
Dipodonys 5 1 8 L 1
Onzrehonye 2 1 3 2
Signodon e L 5
Poromyracus 2 1 i
Reithrodondonys ' 1 A
Sylvilagus 1
F o kA 1 7
TOTALS 10 5 12 i3 2 12

Table 12, Compariaon of rodent catehes inside exclosures and
vhgide exelosures in Pasture 20. OCuadrats 10 and 11 were putside
the ezclosure, and @uadratq 12 and 13 inside. After five days and
ni ghts of operation with rat traps, Masoum Specials weore subgtitubed
n Quadrats 10 and 12 and operated twe days and nights.

Hu
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these presumably vere removed by cobbon rats which wers caught by a leg or other
body part and dragged the traps away.

The data in Table 18 indicote thal cotion rats, white~footed mice, and
harvest uice prefer ungrazed areas with dence vegebative crown canopy, and soil
loogse but nob expoged in patches betucon the vegetations thet kangaroo rats
prefer the opposite of the sbove three species, or, a light vegetative crowm
canopy and abundant exposed luvose sand in patches; and that grasshopper nice
have no preference. Based on these data it is concluded that grazing produces
conditions favorable for kangarce rats; inimical for cotten rats, harvest nice,
and white-footed mice; and indifferent for grasshopper nice.

Pagture 19 - Moderately Grazed

The cattle exclosure in Pasture 19 was situsted on a low flat ares with
tight soil and the four quadrats, btwo within and two without the exmclosure,
wvere on this "flat," Within the exclosure the vegebation had a dense crown
canopy and was ungrazed. Outgide the exclosure the croun density was noderate
and the grazing intensity was light teo moderate.

Within the exclogure a quadrat was located at the north end and one at the
south end, with the eorresponding quadrats located immediately north and south
of the exclosure. HMuseum Special traps wers substituted for rat traps in the
south pair of quadrats, Quadrabs 10 and 12.

The data are presented in Table 19, with Quadrats 10 and 11 outgide the
exclogure and Quadrats 12 and 13 inpide the exclosure. 4 comparison of Quadrats
10 and 12 showed no difference in cateh of kangaroo rabs, three being taken in
each quadrat, Low populations of kangaroo rsbts have been associated with the
low flat areas and lilely the catches in these two guadrats come from adjacent
gunes. A definite dilfference in cateh was evidenced with the cotton rats as
nons were caught cubside the exelosurs and ten inside. The Mugeun Speclal traps
showed a higher populaticn of least shrews (1:8) and of vhite-footed mlce (0:6)

within the exelosura.
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axolpsures in Pasture 19.
s, and Ouadrats 12 asd 13 wers ingide,
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Coaparison of rodent cabches inaide and cvtside catitle

Quadrats 10 and 11 were oulside the exclo-
After five dgpn exd nighis

of operation with rat traps, Museun Specials were substifuited in Quadrabs
10 and 12 &and opepated tus days aad aighds.



A4 comparison of the catches frow Juadvabs 12 and 13, both within the
exclesure, showed a marked difference in numbers zs 15 individuasls wore caughh
with the rat traps in Quadrat 12 and only two in Quadrat 13. The only apoavent
explanation was that the taller grasses were more predeminant in Quadrat 12,
and blue greama, a shord grass, was plentifuvl in Quadrat 13, althoush in both
places the vegotative crown density was high,

The W0 cabches in Quadrat 13 ingide the exclosure were one cotbton rat

and one white-{ooted mouse, neither speciez of which were token from Cuadrat 11,

L
i)

#

¢ eateh in Quadrat 11 was relatively high for a quadrat on a lov flat area

was due to cabches of kangaroo rats in The northeast corner of the gquadvret

£

where loose sand was present,

The datz from these quadrate within and without the cattls exclosure on a
low £lat area, showed that cobion rabs, white~foobted mice, and least shreys
preferred the upprazed areas with g high wegetative crowvn canony. The grasse
hopper wice vreferred the grazed arcas oubside ihe exclosuwe wilch wers lightly

o moderately graved and had a moderabte erown caunopy. He grasshopper zdce were

&3

taken within the sxclosurs, The kangaroo rats in the south pair off quadrate
likely came from adjoining dunes and those from Quadeast 11 were ecaughli in one
corner of the quadrat whers the soil was loose, Therafore, 1t is not felt that
a comparison should be made for this gpecies whieh iz allied to a locsse soil
structure wheresas the mejority of the soils on the flat area were bight.

The profersnce of the grasshopper mice was differont on thiz sot of guadrats
than on the set from Pasture 20. The explanation may be that the exelosure and
the gquadrats oubsids were situabed on a high dune in Pasture 20 and on s low
flat area in Pagture 19.

Pagture 24 - Overgrazed

The site of the exclosure in Pasbure 24 was located on s large, high dune

with the long axis northesouth in dirgction and mederately steen glopea, The
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long & %3 of the exelesure wag perallel o the long axis of the duns and occupied

Ouadrat 12 was egtablished in the soulhr eund of the exclosure and Quadrat 10
s lmmediately to the south and oubside the exclosure, Guadrat 132 had its

long axis parellel to the long axis of the dune and was slightly north of the
conber of the exclogurc., The corvesponding quadrst, Quadrat 11, was oubside the
exclogure and irmediately o the west on a gontla westerly slope. Iugeunm Specisl
trépg wore substituted for the ral traps in duadrats 10 and 12, For locations
of the quadrats sce tho map ia Figure 3 (p. 29).

A comparison of the data (Table 20) for Quadrats 10 and 12 showed s very
1igh natch of kangaroco rats subglide the exelosure whers loose sand was common

$ T

and in pztches, and the vegelative crown ecanoly hed a density of medersie %o

K

light. The coubined daba of rat

Igewn Spenisl teop aatches showed
that only thres karvgarso rabs were toker within the exclosure in Guadrat 12
and 23 vere taken fron Quadrab 10, oubgide the sxelosurs:. Qotbon rats were
cavght only from the quadrat inside the excloszure, Harvest mice vere token
from both quadrats bub in grestor numbers from Cuadrat 12 {2:12). One spotted
ground squirrel was taken from Cuadret 10 and one siliy pocket mouse from
Quadrat 12 ot these numhera are too small to be significant,

A comparizon of the catches fron (uadrats 12 and 13 did not ghow a naterial

ﬂilfererCu and Trom the standpeint of soil, vegobation, shey wera
very similar.

The dats Trom Qusdrats 11 and 13 compave sinilarly with thoge of Quadratsr
10 and 12, with kangaroo rats in greator muwbers ocuteide the exclosure and
colbbon rats, harvest mice, and white-{voted mice in groater numbers imside the

tad

exclosure. No particular corrclation was noted Zor grasshopper mice other than

&

they were caught on a1l guadratbs.



RAT TRAP DATA MUSEUM SFECIAL
Quadrat Number 10 12 11 13 10 - 12
Dune Height high high high high
Soil looge sand  loose loose loose
in pateches sand sand sand
Crown Density noderate high moderate  high
Grazing over- ungrazed over= ungrazed
Intensity grazed grazed
Dipodomys 20 3 10 1
Onychomys A 1 1 1 1
Citellus 1
Rei throdontomys 2 6
Sigmodon 6 13
Peromyscus 3
Perognathus f, 1
X 2 1 3 1
TOTALS 27 1 12 18 9 8

Table 20, Comparison of rodent catches inside and outside cattle
exclosures in Pasture 24, Quadrats 10 and 11 are outside the exclosure
and Quadrats 12 and 13 are inside. After five days and nights of opera-
tion with rat traps, Museum Specials wers substituted in Quadrats 10 and
12 and operated two days and nights.
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Apparently the kangarso rats prefer a grazed condition to ungraszed as was
found from the deta from quadrabs in, and adjeininz, the exclogure in Pasture
20. OCotion rals, harvest mice, and yhite-fonted mice prefer unerazed areas.
Surmary

Trapping guedrabts ulaced in exclosures and immediately ocutside exmclosures
in pustures soving different grazing intensibics were used to determihe the

Ffrects of graging on rodent species and mumbers, On the vegsbated sand dunes
with looso sand present, hangaroo rabs were favored by grazing and numbers
ghowed a definite preferonce for grazed rather than ungrazed areas. On low
flat arezs between the dunes where the soil was tight kangsroo rat populations
wers low rogardless of grazing. GCotion rabtd, harvest mice, white-fonted mice,
and least shrews favored a habitat that was ungrazed and with a high vegetative
croun éenglty, preforably of tall gragsses. The least shrew was talken only from
a low flat area that was ungrazed. Gragshoppoer mice exhiblted o wide-spread
distribution apparently wnaffected by grazing intensity, although on a low flat
ares they wore present in greater numbers in a moderately grazed pasture than

in an uwngrazed exclogure.



RODEKNT SPECIES AND POPULATIOHNS
I¥ LIGHTLY GRAZED, MODERATELY GRAZED,
AND OVERGRAZED PALASTURES

INTRODUCTION

4 comparative study of rodent specles and populations in nastures with
different grazing intenaities was undertaken to determine the effectz of the
varloug grazing inbtenaldies on the rodent species and numbers., The pastures
studied were Pasture 12 (lightly grszed), Pasture 17 (noderetely graszed) and
Pagture 21 (overgrazed). Trowbridse (1941, 1942) did most of his imvestiga-
tiong in these vastures and the procedures used 1n the present study werg, as
much as pogaible, identical with those of Trowbridge. The sameneag of the
mathods has persditied a compardison of populations prior to the initiation of
the grazing prograns on the range (Trovbridge's dsta) with prosent populations
alftor eighh yeare of grezing., The compzrizon has
gection., The rodent species and popnlations in ezch pasture and o comparison

between the pestures ig prosenied in this section.

HETHODS
The procedures followed were the same ags those in pastures previsusly
reported except a grain bait mixture of equal narts wheat, milo maize, kaffir
corn, and whole oats waas used as bait. The quadrat sites were selocted from a

map of Trowbridge's quadrat sites and an effort was made to use the same loca-

tions, o information relative to Trowbridge's sites was available other than
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the map, bubt in mest instances terrain features were sufficiently vrencunced
that the loeations of the sites were quite obvloua.

Eleven cuadrats, ten on dune formations and ore on a low flat area, were
establizhed in eszch of the pastures,

The guadrate were operaied five consecutive days and nizhts in 31l pastures
except Pasture 21 whers, dus to illness of the operator, the traps wore nob

a

ingpected on Decembor 1/, A relatively largs cateh nt the following

ay, Decerber 15, which indieated that the previous day and night catch and the
current day and night eateh were both represented. The traps in Pazture 21 were

oft in the field for only the customary five~day and ~-night teap period. Ne

|

eovraction has boen wade for the Tailure to inspect and rebait the traps on
December 14 and the data have bsen used per ge.

The gtudy was condueted from Wovember 28 to December 17 which was the sane
relative perind of time vhen Trowbridge did hin investigations, Quadrabs wers
operated in Pagture 18 from November 28 to December 3; in Pasture 17 fronm
Decerber 5 %o Decenber 10; and in Paginre 21 fron Decenber 12 4o December 17,

Rat trang wers the only kind of traps weed in the quadrats,

PASTURE 18 (LIGHTLY GRAZED)
Deseripbion
Pasture 18 was managed ag a lightly grazed, continuous, yearionz pasture
By the Southernm Great Plains Field Station., It was 213 seres in area and for

i".'

location gee Figure 3 (p. 29). Reconnaigsances of the paghure were made on
Septenber 26 and Ocbober 6.

An excelleat stand of grags was oresent in the fall of 1942 and grass
froiting stelks and forbs were very abundant with zand lovegrass fruiting stalks

particularly abundant on the dunes. Very litile cropping of the herbage was

whed and, except on the high dures, the vegetative crown canopy of grasse

’3

ndt forhs ues wery dense.  Yhen wallking over the ares o high erowm density was

CJ
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particularly noticeable in the westeran half of tho pasture and the herbage was
as high, or higher, than the sagelbr naking walldrg difficult, This wag in

marted contrast to the oversrazed pzotures (Pastares 21 and 24) vhers one could

ol

easily walk Detwecen the clumpa of sagebrush and the herbazs was grazed to aboud

7

the helghit of a lawn, According to the Grazing Service clagsification of range
uge the grazing intensity wonld have been aiisht.®

The aspect in late Sentomber and early Uctober was pradominately the sray-
zreen of the sagebrush and purplish-tan fruiting stalks of sand lovegrass.
Brown and Han frulting stallts of other grasses and the light pray coloration
of individusl stalks of anmual eriogonum were scattered throughout., The lovw
areas bebween the dunes, where tighber soils prevalled, were readily distinguishe
able by the yvellow~green of the horgeweed, Clumpz of sand plum and i1ll-acented
sumac were scabiered ard were minor constitubents., Fo tree growth was pregsent.

As the f2ll season advanced the sand lovegrass besane han in color and the horge-

The plant spacies with indications of relative abundance were es Follows:
Sand lovegrass and sand sagebrush wers very common, Lititle blvegtem, sand
bluesten, blue grama, sand dropseed, and annnal eriogonum were commoq with
gandbur, horzeweaed, ill-gcentad sumae, sand plap, broommwed, and ragweed common

locally., Indiangrass, showy gaillsrdia, dew flower ond Aplopappus divericatus

e il

yvore frequently noted, Sand paspalun, wild ryegrass, Riddell's senccio, western
dailsy fleabaﬂe, prickly vear casctus, partridge »ea, yucca, loasa, and lespedezs
wera also observed in the pasture.

The southeast corner, near Well 4, and the north corner, near Corral 1,
had low dunes and flat areas. Elsevhere in the pasture the Junes wora noderate
to high (15 to 50 feet above the gonersl base level of tho dunss) and wers
mmerovs, frequently adjeining cach other without interveningflsw flat areas. The

Physiography of the pasture can be obtained from the topographic map in Figure 9.
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The soils were principally Tivell loamy fine sand, Tivoli sand, and Pratt
fine sandy loam, with most of the dunes consisting of the Tivoli sand. On the
duneyg the sands wers leoge uwnderfoot with bare loose sand exposed in patehes
between the vegetation on the higher dunes. On the low dunes the sands felt
solid underfoot and were bound,

Dats and Discussion

Six gpeeies of rodents and one of rabbits were eaught in Pagture 18, The
gpecies wers as follows: kangarco rat, grasshopper mouse, white-footed rmouse,
‘cattan rat, pack rat, harvest mouse, and cobtontail rabbit. Species of amall
marmnals not taken, but present on the range, werc pocket meouge, thirteen-lined
ground squirrel, spotted ground squirrel, pocket gopher, jachk rabbit, and leasgt
ghrew, FPocket mice were scldom caught and, like the least shrew, usually only
with Muaewm Special traps. The ground zquirrels were in hibernation: jack
rabbits were never taken in the traps; ond the traps vere not suitable for
catehing pocket gophers,

The quadrais sites werec as follows: oue on a low flat area, one on s low
dune, six ou moderate dunes, and three on high dunes. The distribution geened
to form 8 revresentative samplo of the pasture.

The data for the catches on the various gquadrats are vregented in Table 21,
From the eleven gquadrats the total cateh of rodents (including the cottontails)
waa 167 individuals for an average of 15.2 per quadrat. Conparatively good
patehos were obtained from all quadrats except the one on a low flat eres
{Quadrat 11) and one on a moderate dune (Quadrat 6), The low catch in the
former substantiated data from other pastures which show a low rodest populae-
tion on the low flat areas with tight soil. Quadrat«é wag Cifferent than any
of the other quadrats as it was on a moderate dws with rather tight soil;
had a moderate crown density; was moderately grazed; and conteined very lititle

gsand lovegrass. Which of these variations, if any, was reosponsible for the low



Quadrat To. 1 2 3 4 5 6 7 8 G 10 11
Dune Height low moderate modergte moderate moderate moderate  high high high moderate  flat
loose  loose looge Ioose loose moderate loose Jense loose 1looze tight T
Soil sand sand gand sand sand tizht sand ia sand in sand in sand O
patehes potchos patches T
Crown Dansity nmederate high moderate hdgh  wmcderate moederate low low noderate mnoderate |high g
Grazing - s
Intonsity ligat  light light 1ight moderate moderate light ligut 1light light light
Dipodomys & 8 13 7 9 1 20 13 6 1z 97
Onychonys 5 6 3 2 3 1 3 A 3 2 32
Aferomyscua 1 4 3 1 3 12
Sigmodon Y. 5 1 1 1
Relthrodentonys 1l 2 1 A
Neotons 1 1
Sylvilagus 1 1
X 1 i 1 3 3 9
TOTALS 15 20 16 15 14 A 28 19 15 19 2 167

Table 21. Quadrat catohes from the lightly srazed paogture (Pasture 18) wsing rab traps and a
grgin bait mixture. The trapg were opersted fivs counsecutive days and nighis,

€Tt
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rodent population is a matber of conjecture, bubt it hag been noted that areas
with abundant losse sand and the accompanying sand lovegrass mave good catehes
of rodents, particularly kangasroo rats., The catehes for the other five guadrats
on noderate dunes averaged 16,8 individuals, and the average cateh from the three
high dunes was 20,6 per quadret. These figures indicate a higher population on
the duneg vhere thers was abundent loése sand and s moderats to low vegetative
Qrown cancpy.

Hangaroe rats were baken in all quadrats except Quadrat 11, which was on
a low Tlat area, and only one individual was caught in Quadrat 6 which had the
characterigtics as proviously described. The animals geemed to favor aress
with exposed loose saend in patchiec and a moderale to light vegetative crown
cover, The average catch for the thres high duncz on vhich these conditions
were presgeut was 12,6 and for the five moderate dunes with loose pand it wax
2,8. The kangeroe rabs were the mosh common rodent and comprised 58.1 per cent
of the total cateh,

Grasshopper mice ﬁere taken on all quadrats save one and no apparvent
. regson, other then chance, can be advasced for ilts absence from the one qpaérat.
The average cabteh psr guadrat for the eleven guadrato was 2,9 individuals and
the catcelhi of gragshoppor nice represented 19.2 por cent of tae total cateh of
rodents from the pesture. Yo correlation was nobed in the distribubtion of the
species within Pasture 18 and it seemed to have a wnifora distribution pattern.

White~focted mice were taken in five of the guadrabs and thrse of thess
were on high dunes. & correlation seemned Lo be indicated bstween the higher
dunes and dhe csleh of this species. Otherfﬁrapging hag demonsirated that the
rat traps ere not very efficient in catehing white-~footed mice bubt this does
not invalidate the higher catch on the higher dunes in Fasture 18, Hozt of the
data {rom the other pastures sbowed the reverse of Uhis correlation, or, that the

yhite-footed nice vere more comgon on the moderabte and low dwnes whore a dense



pgmiy il b 2 o oA Eritd
vegetaltisve crowa cznoly was pragant, The

(/

total oo

;1,.

ch in the Dasbure.
The incideneco of cndbton ratg was 30 per cend, an thes
the 11 quedrats, They eomorized 6.8 per cent of the total eateh of 167 indi-

viduals, Despite the low esbeh, the corvelation of z denge vegebstive crowm

cover avd cotbon rab pomdations was evident, On the thres guadrets with a i
vegetative crown canopy, 2 were on looge sand and 22 ey cent (9 individuals)
of the cobtton rat esteh was token from these tus quadrete. The third vas on a
low fint grea with igbht ao0il and cobbon rats have been congistently absent

from these arcag despifie a denge crown canony.

e

The catehes of harvest mice and cotbontail rabhibs were too low to be
gignificant. The rat traps are too large z2nd insensitive to catch s representa-
corplation of horvest mice. The single catches of a cotbtontail rabbit and
of & pack rat svbotantiaste field observations which irdieate a low population
of both species.

Yach of the guadrats enclosed (.5 acres and the averazgs specles catches
per ouadrab have been congidered ea absclute populatiosn. The average populationg
per zcre ey gpecies have been oblained by multiplying the average cateh per
species per quadrat by ftwe; and the remulit was multiplied by the screage of the
pooture (213} for vpasture populations. Data ore presented for all the species

9

ig nob believed that these

e

taen to enabls later comparisons of vopulations, I3
figures represent true populations except for the kangsroo rats and peossibly the
eottontail rabbits and pack rata. The tyme of bait and kind of trap were nob
conducive to taking sll individnals of all species present in the pastore.
Table 22 presents the ner acres and pasture ponulations.
Swmary
Eloven quadrats were operatoed five consecubive days and nights In a lightly

azed pagsbture, BRab traps and & grain balk were uged., The quadrat siten
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Averape awber
PP acmrd

Dipedonys
Quychionys
Poronyacus

Sigmedon

Beithrodontonys

17.6 3,749
5.3 1,235

2 43
1.6 341

Table 22,
lations Por Fasture 18,
ad with et fraps.

Hodent popudeticus
Dty are based on

6,455
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consisted of a low flat area, a lov dune, six moderate dunes, and three hish
duncs. Six spocies of rodenbs and one of lagomorph were taken and the cateh
averaged 15.2 per guadrat. Hangaroo rabs comprised 538.1 per cent of the total
cateh and grasshepper mice, 19.2 per cent. High populations of kangavoon raﬁé
and vhite-footed mice were correlated with the high dunes. Grasshoppor mice
had a widew-gpread distribution and cotbon rats werce allied to a high vegetative

croun density,

PASTURE 17 (HMODERATELY GRAZED)
Degcription

Pasture 17 was under & range management progran of moderately grazed,
continuous, yearlong renge use, Bxeluding the reseceded pastures, 1t wag the
most northuesterly pasture on the range, and its location and bounds are shown
in Figure 3 (p. 29). 1In size it was 160 acres. Reconnalssances were made on
September 30 and October 6, 1949.

Az a vaole the pasture was moderabely grazed with a good stand of grass
and abundant grass fruiting sbalks and dried forbs present. In the northeaast
corner near Corral 1 rather heavy grazing had ccourred. Tho pasbure vas more
hesvily grazed than Pasture 13 although there were dusea in the west half that
had been very lightly grazed. The Grazing Service range use classification
would have been Plight.Y

The fall aspect conglgbed of the gray-green of the gagebrush, clumps of
purplisheten fruiting stalks of gand lovegrass, the browns and bans of fruiting
gtalks of other grasses, and the light gray of scatiered stallks of annual
eriogonum, In the low arcas wibth tighter soils the yellouwgreen of horseweed
predominated.

Band gagebrush and sand lovegrass were very abundsnt as was blue grome
loeally. Sand bluesten, little bluesten, sand dropseed, and annval erliogenunm

vere conmon with horseweed and raguweed common locally. Switchgrass, wild



Tyegrass, indiangrassz, sidecats grama, pricily pear cactus, partridge pea,

ili-geented sumac, showy gaillsrdia, dew flower, western daisy fleabane, lossa,

sand pk ¥ broonweed, lespedeza, and Aplopapsus divaricatug were also presend.
There was no tree growth.

The terrain was essentially the dune formations with Llow aveas of tight
aoil between the dunes. The highest dunes {25 to 40 feet) were in the west
hal?, with moderate dunes in the seuth and central portion, and low dunes in
the northeast,

Soils were sandy with Pratd loamy fine sauds in the northeast snd Tivoli
loamy fine sand and Tivoll sand elgevhera. The Pratt loamy fine sands were
tighter than the other tyves and had more blue grane and less sand lovegraas.
Dats and Discussion

Eleven quadrats were operated in Pasture 17 and the following species of
marmals were caught: kangaroo rat, grasshopper mouse, white~footed mouse,
cobion rat, harvest mouse, and cobbontail rabbit. Other specles which way
have heen present in the pasture and noct taken in the {traps vere ground sq@irrelg;
pocket mice, least shrew, pocket gopher, and jaclk pebbit. The traps, bait,
method, or other factors, prevented the taking of these species.

Tabls 23 resents the data for Pasture 17 relative Lo the catches in the
gquadrats, The quadrat sites werz one low dune, six mederante dunes, three high
dunez, aad one low {lab area betwoen dunes. The highest eatehes wers cobiained
from the high dunes and averazed 24.3 individuals, An average cateh of 12.9
individuvals was teken fronm the moderate dunes. The low flat srea had the lowesd
cateh of any of the quadrabs., The average esteh for all quadrats was 15.1
individunls and the total was 167 which is identical with the total catch from
Pagtare 18,

Kangarco rats had an incidence of 100 per cent and comprised 62 per cent of

the tobal cateh of 167 individuals. The highest calches were made on the high



Guadrat Ho, 1 2 3 4 ) & 7 , 8 g 10 11

Dure Height low wmedorate moderate  high noderate  high high maderaté moderate moderate flat
moderate looge  lobpss longe looae looge loose moderate looge loose
Soil tisht Sand gand sand In asnd gand in pand iIn wighd sand sand tight T
patehes patches patehes E
Grown Density noderste poderate mfﬁz:ﬁia light noderste light light moderste light moderate mederate ;
CGrazing .g
Intensity nederate mederate light light light light wmoderate light light light wmoderate
Dipodemys FA 14 & 13 a8 14 19 5 11 3 1 194
Onychorys 3 3 3 2 3 5 5 3 2 5 5 39
Peromyacus 3 1 1 2 7
Sigmodon 1 1
Relthrodontomys i . 1
Sylvilspus k3 ER
X 1 2 ) 3 1 i B VA
REA 25 27 g 14 1z v 167

TOTALS 1 1z i 2L

Table 22. Guadrat catches from the moderately grazed vasture (Pasture 17) using rail traps
and & grein balt aixbturs, The traps were eperatsd five consecutive doys and nighis.

6TT
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dunes and the lowest catch from the ome quadrat on the low flat ares. Catches

v

varied vithin the noderate dunes but generally = higher cateh of kangeroe rabs
was baken from quedrats with abundont loose sand and sand lovegrass, and lower
cotches in quadrats with dighter soils and move species af nixed grassos.

The incidence of gragshopper mlce wes 100 per cont and it wss 23.4 per caend
of the total cateh. Itz digbribution was rather wlde-spread and did not seon to
ke correlated with any mrbticular habitat.

The mumbers of other specles caught wore too small to be significa .

Average per acre populations and pasture populations have been computed

and are prosented in Table 24,

Eleven guadrats wers cperated in a modersbtely grazed pasture with one on
a low dune, six on nmoderate duncs, three on high dunes, and one on a £lat area.
The highest rodent caobehes were from the high dunes and the lowest from the low
flat arec. Langaroo rate and grasshopper mice together forxmed 85,4 per cent of
the cabcheg., The pasture populstions and per acre populaticn for each dgpecieg

were compubed.

PASTURE 21 (OVERGRAZED)

Degcription

Pagture 21 was monaged ag an overg azeé conbinuous yearlong pasture, It
waa 107 scres in area and for locatieon see Pigure 3 (p. 29). Reconnaissances
were made on Sepbonber 28 and October 7, 1949,

Although managed as an overgraved pasture the forage in the pasbture was
not severely grazed, and the Grasing Service range use category of "close®
would aptly apply. The forage hed been cropped and the cropping was particu-
larly noticeable on the dunes where gand lovegrass was caten back to the tops of
the sagebrush. Grass fruiting stalis were much less abundant than in the

moderately grazed and lightly grazed pastures (Pastures 17 and 18) and fever



Eversge navber
per acre

o
W
]

Dipodorys

Oryehonys
Poromgyracus
Sigmodon
Roithrodontonys
Sylvilagus

X

7.0
1.2

,r
ol

3,040
1,120
192
32
32
32
416

TOTALE

Table 24.

lations for Pasture 14,
ted with rat tropo.

4,862,

Rodent populations per agere and pasturs popu-
Data sre based on 1l guadrats operae
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forbs wers noted. Due to the close cropping of the vogetntion betwoen the sage-
brush one could readily wall betuween tho clumpsz of aagebrush as contrasted with
the lightly graﬁéd and moderately grosed pastures where the grasses on the dunes
wers as high or higher than the elumps of sage. Vegetabive crowm densibty wac
light to moderate.

The aspect was the gray-green of the sagebrush with the light gray of annual
eriogonun, browms and dang of gragses, and on some dunes the purplishetan of
sand lovegrass was evident., The low areas between the dunes were characierized
by the gray-green color of blue gramas grass and clumps of sagebrugh. Very
1ittlo horseweed was presgent on the low sress as contrasbed with the moderately
and lightly grazed pasturez.

L

3agebrush and blue pgrama vere very cou

on with the latier confined to the

low sreas between the dunes and the low dunes, Sand bluesten, litile bluestenm,

sand lovegrass, and annual eriogomun were commwon. Sand paspalum, sand dropseed,
switchgrass, indisngrass, horsewced, broomweed, dew flower, yucea, showy
gaillordia, western daisy fleabane, partridge pea, prickly pear cactus, and

Aplopappus divaricabus werc present.

Moderate dunes prevailed ia the aorth portion of the pasture with loy dunes
and extensive low flat areas im the gouth portion. The btopographic map,
Pigure 9, indicabesg the berrain. [o dunes were as high as the highest dunss in
the other pastures and the moximp dune height in Pasture 21 was aboubt 30 feet.
Soils were sandy and loose on the dunes bub tight on the low flat areas
and some of the Low dunez. These tighter soilg were most likely Pratt loamy
)

fine gands. Blue gramo grase prodominated on such areas. The other soll types

wers Tivoli loamy fine sand, and Tivoli sand
Data apd Discussion
The traps were baited and set on December 12 and where checked and rebaited

on Decemboer 13. Due te illness ne work was perfeorned on Docenber 14 and the
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treps were not checked and rebaited until the 15th. Regardless of the variation

in procedure the period of operation uas the same as in the other pasiires,

of

het iz 2 five«day and -night trapping period., The data cbiained will bhe used

5

g if the lapse in operationg had not occurred for despite the fact some of tho

jo-]

traps were not available to reodents on the night of December 14 (tnﬁf contained
dead individuals from the night of December 13) and no rebaiting was done on
December 1/, the data for the trapping period were higher than from any other
pasture. It can be considered o minimum for wmasture 21 under the rrocedure of
trapping used in this study. In addition Quadrat 5 was not checked on Decenber 15
but 2 the cateh would be g minimum for the five~daoy and -night trapping pervied,

Iy

the dats have been used as 17 all the traps hod been in continuous oporation.
Eleven cquadrste were operated in Pasturs 21 and were distributed as folluus*
one on a low flat ares, four on low dunes, four on moderate dunes, and tuo on
high dunes, These guadrat sites appeared to be ropresontative of the pasture
and may be considered a feir sample of the terrain. Tho highest rodent cabeh

/s

wag takon from the high dunes vith no particular difference betwesen the average
catehes from the low dunes and mederate dunos. The low £lab area had a cateh of
11 vhich was unusually high for such an area.

The trapping data by quadrats are preseunted in Table 25. A eateh of 186
individuals for an zverage guadrat cateh of 16.9 was obtained. Wore individuals
were taken from Pasture 21 than any of the other five pastures proviously reported.
The species catech consisted of kangaroe rat, grasshopper nousge, harvest mouse,
cotton rat, and pack rat., As Museum Special itraps were not operated in the
pasture the smaller rodests were not taken in representative numbers.

The ecommonest rodent talken was the kongaroo val which had an ineidence of
100 per cent, an average per quadrat cateh of 4.4, and comriged 84.9 per cent
of all individuals Jakos The highest calches werc from the tuo high dunes wilh

light vegetative crowm canepy and losse gand in pabehes.
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catehes with rot traps from eleven guadrats oporsted five days and nights
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Grasshopper mico were taken in nine quodrebs, moking an dncidence of &2
per cont. The average per quadrat cabech was 1.7 ser cent and the species was
10 ner cont of the botal catch. Ho correlation was noted in the distribution of
the catches and ocourrencs seemed to be wide-zproad.

The eatches of the other gpecies were oo smell Lo be of significance, Ho

3

withy the rat traps in

wnite=Tooted nice wero tabten Fapturs 91 and this may

P

have been correlated with a lower wvegebtebtive crown density duwe to grazing.
The per acre and pasture populations fer each gpeeies have been compubed

as in the other pastures and are Qr@sented in Tahle 26,

rats were ope aued in an dver@raued nu%thro and iivu specics of
rodents were aux;ii‘o. The Hodal cateh was 196 individuals which was higher than
fron any other na utara on the ranze in which quadrals were operéﬁed. The average
ceteh por gquadrat was 16,9 radeats. Kangaroo rats formed 84.9 per cent of the
totel cateh and grass hop@@r mice 10 per cent. Per asere and pasture populations

were eorputbed.

GOMPARISON OF RODENT POPULATIONS IN LIGHTLY GRAZID,
MODERATELY GRAZED, AND OVERGRAZED PASTURES

2

The effects of the grazing ivtensitiecs (Light, uaderaée, and overgrazed) on
the rodent species and populations will bo explained from the results of trap@ing
data, The methods of procedurs used in each pasture wore gimilar, except ag

ohed for Pashbure 21, Ag the pastures wers of differont sizes it has not been
considered desirable to directly compare pasture populations. The mest important

vt

influence on rodent numbers was the height of the dunss and their attendant
variations in goil and vegetation, Therefore the nost feasible method of compari-

son was bo eoupare thn rodent populations on sinilar guadrat sites in the dif-

3
¥
5

forent pastburssy that is to comparc the date w the moderate dunes in cach of



Average mpbar Pasture
Specien DAY 8CTY population

Dipodonys 258 3,082
Ceprohorys 3.2 364,

Reithrodontonys i

.
Epopop

| UTALS 33.8 3,616

Table 26, Specios per sere and tobal pasture popda-
tions in an oveorgroved pasture, Pagiure 21, Doba are based
on eabchos from 11 quaderabs operated Live days and wnights.
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the pastures, The high dunes, the low dunes, and the louw Tlat areas. Under this
method there appearod te be only onc variable--the grazing intensity vhich varied
with the pastures.

Victor Rat traps were the only traps used in Pastures 17, 15, and 21, and a
groin mizbture the only bait. The smaller rodents were nebt readily caught in
the rot traps and uwnder the methods usced only two species; the kangaroo rat and
Frass wpper nouse, were taken in guantity. The dofa actually present the offects

of grazing intensity on kangeroo rats and grasshopper mice walch were runeri-

¢4

»

cally the most impordant rodents on the range as cvidenced from their percenteges
of catehes in theo pasturcs.

Table 27 presents the comparison datz for the guadrat sites in Pastures 18,
17, and 21, The pasbure grazing intensity category is for the entire pasture
ag managed by the Southern Grealt Plains Field Station, regardiess of individual
quadral variations., It shonld be remembered that the grasing intensities in
all pastures were actually lighter than the classifications light, moderate, and
overgrazed, and conformed closer to the Grazing Service range usc clagsifications

of slight, light, and cloge. The figures in Table 27 reprosent the averass

anéfat cabehes for the narticular sites and pagbures.

Althoush only Victor Hat fraps were used in the study, thus elind
the pogaibility of cabehes of small rodents vhick could be used for cempubing
actual populations, some of the smaller forms were btaken. Tne 3¢ cateheg of the
sreller redents do not distort the daba for comparison values as the chanees of
catiching the smzll rodents were squal in all guadrats, at least in respect to
traps, balt, and procedure.

Examination of Table 27 shows an excellend correlation between rodent

catehes and dune heighbs. Regardless of the grasing intensity, the higher dunes

o

produced the highest ¢abches of rodents. The data are particularly significant

e

1,.)

vhen the low dunes and woderate duncs are considered collectively and this is
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pernissible as their ecological conditions were essentially the same, The corree-
lation helds fer esch pasture regerdless of the grazing intensity within the
pasture, and is also applicable betueen pastures. PFor instance the average
eateh of all gpeecies on high dunes in Pogture 18 (lightly grazed) was 20.66
vhich is higher than any averszge catches of all grecies on moderate dunes, low
dunes, or low flat avess. The superiority of the hizh duncs is due to the

higher catches of kangeroo rats on these sites. The exposed looge asand in
patches and open condition of the vepetative crowm canopy evidently provide
favorable habitat for this species. The grasshopper mougse did net show any

»

affinity for a particular cuadrat site bub seened %o have a wide-spreszd distri-

£

bution. The cornivorous habits of the specisg allied with relatively hig
mobllity and lack of definite home range, nay exzplain the wniversal distribubion.
Congidering the remalining aﬂea:ca (vhite~footed mouse, cobion rab, pack rat, and

pttontail rabbit) collectively, they were more abundant on the moderate and
lou dunes than on the high dunes or low flat areas,

Table 28 has been corpiled for eazch pasture by adding the aeversge per quade
rab species populations for sach quadrat site. For example for Digadomzs in
Pagture 18 the figures 0.0, u. s 3,33, and 13.00 were added to give the sum of
29,33 which has boen used in Table 28, The datz in the table show that the
highest rodent populations, taken as a wholoe, wers on the overgrazed pasture

{Pasture 21) The correlation iz also applicable for kangaroo raits as a species.

In fact 1t is the high Lhangaroo rat populations in the overgrased pasture thot

C’

nekes the first statoment possible, and therefore the true correlation is that

the highest population of kengeroo rats occurred in the overgrazed pasture,

Grasshopper nice vere more abundant in the moderately grazed pasture than ian the

od and overgrazed pastures. The neager deta for harvest mice, and

ecotton rats indicabte higher populations on lightly grased pastures.
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Pagture Husber 18 17 21

Grazing

Intensity light moderata overgrazed

¥o, of Quadrabs 11 11 1i

Dipodomys 29,33 30.16 57.25

Grrychonys 12.33 15.33 6.75

Beithrodontomys 1.5 17

Feromyscas 3.33 3.83

Sigmodon 1.99 A7 25

Heotona i W25

Sylvilagus 17 L7

p4 3.5 45 2.5
TOTALS 52,32 54,433 67,00

Table 28, Conparison of average pasture populations for
each apecies. The data were obtained from the average rodent
eatches per quadrat for esech quadrat gite as presented in
Table 27. Hote the high cateh of kangsroo vats in the overw
grazed posbure and the low cstches of harvest mice and eotion
rata.
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The very important conclosicn that the influcnee of grasing intensity on
rodent populations varies with the individual rodent species is clearly svident
from the datz in Table 28, The statement thal highsr populations of wodeunts
cceur in overgrased pagtures should not be employed unless pavbicular spocies
are indicated, In thiz sbudy it has been showm that overgrasing ot least up
to o certain point does produce high populations of kangorco rats bub not
necessarily of all rodent species. Gobtbon rats are found in greatest numbers
in lightly grazod or ungraged pastures and are practically noas-exicbent in over-

grazed pastures. High populations of grasshopper nice seened to be eorrvelated

fmls

with mederate grazing bubt the gpecics was oblained in eall pashbures and on almest
all quadrats. The statemsnt that overgrazing increages redents is fallacious
for overgrazing favors sone gpoecles of rodents and is detrimental to ohhers.
Summary

A comparison Df population date from quadrat trapping in lightly grased,

moderately grazed, and overgrazed pashures 1s presented., The highest rodent

populations occurred on the high dunes with cxposed loose sand in patches and

the lowest populations on low flab arcas hotween the dunes whers the sgoil wao
tight, The high populations on the high dunes are due to the high pepulations
of kangaroo rats on these dunes, Hengaroc rabts were mogt sbundant in the over-
grazed pashures. The few data obtained on harvest mice and cotton rats showed
they were most common in lightly grased pasture. Grasshopper mice and wiite-
footed mice had their higbest populations in noderately grased pasture. These
statements clearly indicate that the effect of grazing intensity on rodent

populations varies with the individual species.
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One of the objectives of the present study has been to compare the existing
species composition and populations of rodents and lagonorphs on the Southern
fireat Plaing Bxperimental Range after eight years of grasing programs, with

those obiained by Trowbridge in 1940 and 1941, befors the ptart of the grazing

Programg vhen the range was grosed as 2 single unit. FPrior to, and at, the tine
Trovbridge did his gtodles in 1540 the ranpe wos wilornly grazed with hlue

=

o o N X R .
grama and sand dropsesd the predominate grasses. During 1941 the range wasz

>

entirely protected from grazing and was divided into pastures from 50 te 200

acres in extent. Exeendt for replicate pastures each pasture has been under a
different graszing intensity sines that time. In 1940 Trowbridee tested various
quadrats and line trap mebthods in Pastures 17, 18, 19, 20, 21, and 37, finally

:

coneluding that the one-half acrc quadrat of 27 rat braps was the mosgt zatig-
factory. The work in 1941 was principally confined to Pagtures 17, 18, 20, and
21, and a control ares adjoining the Experimental Renge and west of United States
Interstate Highway 283 on lands owned by the Irish Syndicabe Raneh, The firgt
yearts work (1940) followed the poorest prowing ssason on rocord at the Southern
Great Flains Field Statien. Howsver, at the time the work wasz performed a "weth

spell begen which eventually proved to be the wetlest rear on rscord and the best

groving season. In 1949 the pgrowing season was excellent with ample rainfall,

1 C. C. 8nith, formerly of the Soil Conservation Service, in a perscnal
torview s‘i}a"bod that sand love:*rasa was the predominate grass at this time,
f‘aouzﬁ. Trowbridge has failed te mention it, Certeinly tho species was prosont,
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The investigations in 1949 wore conducted mainly in Pagburcs 17, 18, 19, 20,

2L, and 24 bot, as a bait different from that uvsed by Trowbridge was employed

in Pastures 19, 20, and 2/, only the data from Pastures 17, 18, and 21 will be
sed for comparisen., The bait in the latter three pagtures was a grain misture,
the same as used by Trowbridge.
Egszentially the rodent species taken on the range by Irovbridge and those
token in 1949 were the same, pamcly: kangares rab, gragchopper mouse, wiite-

footed mouse, harvest mouse, pack rat, cobbon rat, silky pocket mouse, plaing

o

pDc‘,G‘t mouse, and cotbtontail rabbit. o spotted growd sguirrels were idaken by
Trovbridge and none was token in 1949 in Pastures 17, 13, and 21 during the
perind of operation cosparsble with Trowbridge's (late Hovember and Deccmber).
However spotted ground squirrels were taken by the writer in some of the other
pasturcs in Oehober and early November of 1949 and VielMurwyy (1942, 1943) also
tropped this speciez in Jume, The lack of gpotied ground gguirrels in the

:

catches by Trovwbridge and in late Weovember and December of 1242 uac due to its

=y

bernation. Likewise the thirteen-lined ground squ:?.m“-el wag pregent on tho
range but not trapoed by Trowbridge nor the present writer. lcMurry caught

this spoeies in June of 1941 and 1942, and other collectors have telen sgpaeimens
from the range. The thirteen-lined ground soguirrel algo hibernates. Trovbridge

trapped no cobbon rats in 1940 bub did take the gpecles in 1941 and it was takon

in abundance im 1949, [Pocket gophers vercs preosent during sll pericds of frapping

g,?%

a3 were jack rabbits, although but one of the former, and none of the la bter,
wers cgught in the traps, Tho leagt shrew was talen with Mugeum Special traps
in 1949, but wap not baken by elther Trovbridge or Molurry, although tho latter
found one dead in s post hole (Mcdhwry 1942).

To comparoe %he species populations on the rangs for the trapping periocds of
1540, 1941, and 1949, Table 29 hag been coupiled, All data are for sand dunes

only and do not include the arveag of tight seoil. Traps which were migsing from



Yeor 1949 1941 1940 1941 control
Grazing varied with grazed |
Intensity pagsture ungrazed wnifernly grazed
Dipedomys 12,6 21.3 16.0 22.8
Onyrehomys 2.7 2.7 1.8 1.8
Peronyacus 0.6 trace trace 0.4
Sigmedon 0.4 2.4
Reithrodontonys 0.2 0.3 0.2 |
Heotona 0.1~ 0.2 1.5 0.6
Sylvilagus 0,1 0.4 0.7 0.5
Perognothus 0.6 0.1
Table 29. Aversge quadrat catches of gnall mammels for

1940, 1941, and 1949 from the Southern Great Plains Experi-

mental Range.



quadrats and not found were considerced as kangaroo rat cabehos az Trowbridege had
computed hig 1940 and 1941 dats in this manner., The 1249 data nre based on
thirty quadrats on sand dunes, ten cack from Pastures 17, 18, and 21; thoss for

1241 on 34 quadrats; and those for 1940 on 29. The 1941 control consisted of
ten one~hall acre quadrats locabed on an ‘d301a1n0 range. The figures represent
thie average catehes per quadratb.

Kengeroo rats and grasshopper nlce racied first and sceond in mumericsl
importence with the kangaroo rata much more numerous than any other rodent
spegcies. Due To trapping scleetivity the catches of all the rodent specisc
cannot be ranited mumerically for mouse traps or Muaéum Specisl traps, which are
perticularly suitable for calching the susller rodents, were not operated.
Heverbheless 211 data show that ktangaroo rabs were the most common rodent on
the range and were followed in mumbers by grassheoper mice.

Kangaroo rats increased frow 1940 to 1241 on both the grazed eontrol and
ungraged range, and had deercased significantly by 194%. The increass Dron
1940 to 1941 was probably due to an increase in feod nupply as a very favorable
growing season was exporienced in 1941 and the species increased on both prazed
and ungrazed ranges. The renge as & wald wag likely heavier grazed prior to,
and during, 1940, presenting a more wnifornm condition and more exposed loose
gand. High populations of kengaroo rats have been corrvelabted with exposed losse
sand in patches as evidenced hy the trapping data for 1949, Ho asvperent dif-
ference in population density om high and lov dunes was discerned in 1940 uhich
would tend to indicate the overall grazing inteasity was guite uniform, Frow
these corroiabions it bas been concluded that the successional trend of the
vegetation, augnented by lighter grazing, hag produced a higher vegeboiive crowm
canony; decreased the amount of expozed looge sand; and congsogunently decraaged
the amount of suitable habitalt Tor the kangaroo rab.

Gragsashopoer nice increased in abundancs on the ranze fron 1940 to 1941 bud

remained tho same on the graszed control, The range wopulations in 1941 and 194
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were the sare. Tho universality of ocourrence of this species, its uwobility,
and carnivorouns food habits wake 1t independent of vegetation, Obviocusly its
habital requirenments depend on differont factors than thoge of the other rodents,
Troubridge believed gragshopoer mice to be more common on sandy seils than the
tighter goils but this was not corroborated in 1949, In general, there has

been little change in the population of the apecies,

White-footed mice showed an iwerease in 1940 over the 1940 and 1941 data,
Trowbridge doeg not explain vhat the category "trace! (Table 29) means but
pregumably it wasz somevhalt less than 0.1 catceh ?er guadrat, This species prefers
a moderabely or lightly srazed pasture to overgrazed as the average per guadrat
catches on gand dunes in Pastures 18, 17, and 21 were 1.2, 0.7, and 0.0 respeew
tively, Therefore it is probable that the inerease of wvegetabive crown canomy
has heen resnonsible for the increase of tho gpeclies Trom 1940 to 1949, Ao
only ten quedrats wers operated in the 1971 control, a catch of bub two individe
uzls would revnreszent an averasge ver guadrat cateh of 0.4, as given in Table 28,
This number ig toeo small o be gignificant.

The cotton rats increased from 1940 to 1941 on the range, although none
was baken in the control, These data show the oreference of this spocies for a
dense vegebative crowm cover. 4 drop in populstions was exosrienced from 1941
to 1949 but the species has an irruptive population, pracibly even cyelic, and
in 1949 there was no evidence of a peak or o louw=-rather a nermal population,

It ig not to be inferred that a peak was evidenced in 1941 bub the population
may have reacted vigorously to the incresse in wvegetative croun demsibty of 1941,
which was uniform over the ronge. The difference in grazing pressures in
Pastures 17, 18, and 21 would tend to show a lover population dus to lack of
uniformity of range conditions.

Hovvest mice ars another species which profer a dense wvegebative crowm

cover so there was an expected incresse from 1940 to 1941 on the range. An
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inerease alse occurred on the control aves bub, as with the white-footed mouse,
only twe individuals were trapped. The populations for 1941 and 1949 were
about the sane, averaging 0.2 individuals per quadrat for the 30 quadrats in

Pagburcos 17, 18, and 21, and 0.3 for the guadrats for 1941, However in 1949

the ten quadrats in the lightly grazed pasture, Pasture 18, had an average
cateh of 0.4 harvest mice, Again the unifermity of the range in 1941 5
likely regponsible for a relatively good over—all eatch, The actual abundance
of thig species ig greabter than the data in Table 29 would 1rdieate as has |
beei shown by catches with Mugeumm Special traps in otqar zaut.rco.‘

Pack rat populations experienced a deecided decline fwem 1940 to 1941, gnd
from 1941 to0 1949, In all six pastures in which concentrated t ing was con~
ducted in 19492, only 5 individuals were taken in 8,910 trap nights. Pack rat
deng were very scarce on the range in 1949 being malnly confined to the buildings
about the wells and corrals. Grass ranges are not particularly faverable habitat
for the pack rat and likely a higher population existed in the foregt and ghrub
growth along the Horth Canadian River at the south end of the Experivental Range
(Fig. 9). Way there has been a docroase of pack rats sinee 1940 is not readily
explainable vnless there has been a decrease in desirable shrub growth vr other
plants which were abundant during the drouth yeurs of the late 1930'3 and 1940.
It is very popsible that with an increase in grass the brushy species, excluding
the sagebrush, have decreased. There has been a tendency on the range as 2 whole
to have a dense vegetative crowm canopy but that does nob apply te hﬁe pvergraned

pastures vhich too had a low pack rat population in 1949,

In like manmer there has beer a decrease in cottontail rabbits since 1240
vhen Trovwbridge congidered them very numsrous. Usually cotitontail rabbits ine
crease in population with a decrease in graszing intonsity bubt this correlation

has not held for the Bxperimental Range. In 1249 cottontail rabbits wvere common

in the evening around the corrals and wells but at all times were relatively
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gearce on the range proper. The only explanabion apparent for the marked decrease
in cottonbail rabbits is that they were et & high in an irruptive population in
1940 and a decline was experienced some time later, Jack rabbits alse ezpsricnced
g like decline and were the leagt common of any rodent or lagomorph on the range
in 1949, Only two opr three individvals were seen during the entire vericd of
atudy.

Pocket mice showed a relatively good cateh in 1941 but were very scarce in
199, none being taken in Pagtures 17, 18, and 21, although a few were taken in
gome of the other pasturss. & single plains vocket mouse was trapped in 1349
plus a few silky pocket mice. Troubridge had an average cabeh of 0.6 individuals
por quadrat in 1941 and as these animals are clesely allied ecologically and

taxonomically to the kangeroo rabs it would be ewpscted that thelir reguirements

and reactions would be similar.



FACTORS INFLUENCING TRAPPING
OPERATIONS

A total of 80 quadrats were operated in Pastures 17, 18, 19, 20, 21, 24,
26, and 28 using Victor rat traps, and Museum Special traps were substituted in
22 of these quadrats after the customary five-day and -night trapping pericd.
Rat traps were operated 10,800 trap nights and Museum Specials for 1,188, making
a total of 11,988 trap nights. The total cateh consisted of 1,192 individuals.

UNDESIRABLE ANIMALS AND ANIMAL ACTIVITY

No particular difficulty was experienced in the trapping operations and
within.ﬂlalindtaofthonbﬂityofthomtohkommmapciuﬂn
catches were satisfactory. Trapping in the late fall and early winter had the
advantages of litile interference by weather, and a minimum bait loss due to
ants, grasshoppers, and small birds, which can be an important factor during the
summer months (McMurry 1941, p. 8). During the trapping period three western
meadow larks, Sturmella neglecta; one western lark sparrow, Chondegtes grammacus

strigatus; one lesser prairie chlcken, Tympanuchus pallidicinctus; and one
unidentified species of bird were taken in the traps. The prairie chicken, two

of the meadow larks, and the unidentified bird were eaten by hawks, presumably
the marsh hawk, Gircus hudsonicus. One salamander, Ambystoms tigrimunm mavertium,
was taken in one of the traps.

Millipedes (Diplopoda) were frequently noted beneath and on traps in the
quadrats in Pastures 26 and 28 and apparently were attracted to the traps. The
attraction could have been the dark moist areas beneath the traps or the bait.
An individual was observed feeding on a piece of rolled nats at one of the traps
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and easily manipulated s wmorsel nive by six sillineters in sime, Its wouth parts
were used to wove the food item and its geniculate antennas moved over the pdece
ag if appraising the situation, Upon meving a trap and placiag it a few inches
from exposed individualg, the animals immediastely crawled under the trap evidenw
cing a negstive photoltropism, When grasped with forceps they would coil thesselves
into a spiral and agsume an inactive or dead appearanee., On some oceasions milli-
pedes were Present on dead animals in the traps which had been partially eaten,
progunably by grasshopper mice, OUne spotbed gruunﬂ éqpirrel waz found which had
a freshly-made circular hele, about five millimeters in diameter, in the ahdominal
rogion and did not show indications of having been chowed by a rodent., It is
possible that this hole wag made by millipedes as they were present on the desd
animal, and Storer (1943, p. 523) bas stated that although their food is of dead
plant material they alse will est animal matter., On the morning of October 18
eleven individuals were present under the traés in Quadrat 4, Pas ure_zsg tyo in
Quadrat 4, Pagburc 263 and nine in Quadrat 3, Pesture 26. The principle of
naking a moist habitat by placing niecea of wood on the ground surface, and using
the paste bait mizxbture could be employed to collect millipedes. A medification
thereof ecould also be used o obbain conparative populations. The position of
thege arthropods in the biotic comunity would warrant investigstion frem the
standpoint of their effects on the seilg.,

Harsh havks were a mroblem and interfered with thé trapping, These avian
pradators Trequently made persistent raids on the quadrats and offen took beth
the traps and rodents. In most instances the traps were ulbinstely found agz the
birds seldom rewmoved them over 200 to 300 feet from the trap sites and invariably
the movemend was downhill to the base of the dune. Trovbridge (1941, p. 13)
belicved the distance a trap was removed from a trap site wae a trait of the
individusl birds., It was sonetimes posgsible to stand at a trap site frem vhich

a btrap was missing and by looking downhill decide tae most likely places to
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search for the nissing btrap. This was practicable as most traps wore found in
small opaaings, 10 to 20 square yards in avea, devoid of sagebrush and tall
grasses, and vhere the birds could alight with easc. Hawk peliehs were nobted
more freguently in such openings than on other arcas of the range. Sometimes

the rodents were devoured at the trap sites. The typical remains of a rodent
eaten by a hawk consisted of seatteored wisps of hair, and frequently wertions of
the hind legs and taill in the case of the kangeroco rat., Tho rodenb species could
be identified by the hair, HMarsh hawks were obgerved feeding, or lesving a
rodent cateh on which 1t had been feeding, on seven occasions. Fifty-nine kangae-
roo rats, seven grasshopoer wice, five cobton ratz, one harvest mouse, and one
white-footed nouse werea taken from the traps and eaten by marsh hawks, In addie
tion 30 traps were not found which undoubtedly had contained rodents, probably
kangaroo rats, and were taken from the trap sites and devoured elsevhere. Each
of the missing traps has been considered a redent cotch in the data, and likely
eould be considored o kangeroo rat catch as Trowbridge (1941, p. 14) has done.

An interesting nole on prey selectivity was shown with the marsh havks as regsrds
prasshopper mice. OUn Hovember 23 a grasshoppor mouge and trap were found aboub
30 yards downhill from its trop site, near two other traps which had been brought
there by a marsh hawlk, The latbter two traps contained remains of kangaroo rats,
but the grasshopper mouse was intact. Seemingly this was the work of a single
bird as all three traps were in the same suall operinz in the sagebrush crown
canopy, From the begimning of the trasving pericd until December 9 only one
ingtance of a marsh hawk feeding on 2 grassiopper mouse was found, The night of
December 849 an ice storm occurred and the follewing morning four grasshopper
mice and one white-footed mouse had heen caten by warsh hawis., Freguently grosse
hepper mice were untouched in quadrats from which three or wore kangaroc ratis
were eaten, These observations would indicate that the grasshopper mouse, wiich
ig itsel? sssentially a carnivorous fecder, was not a desirable prey of the

marsh howlt. Trowbridge (1941, p. 14) noted that grasshopper mice were selden
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taken, In June of 1941, Melurry (1942, v. 9) did rnot experience any troubls from

%

raptores, FProbably the high concentration of wintering raptores in the Southern
Great Flains Repion, bogether with the limlted Tend supply during the winter
seascn, were responsible for the nargh hawks taking a considerable number of the
rodent cotcbes, Undar natural conditiovs it is doubbful if the marsh hawk

vould be a faetor in governing populations of Yaongarno rats zs the foruer is o
diuvrnal species and tho latter nocturnal. Other spocies of hawke and owls were
prezent on the range bub no indications of their feeding on trapved rodents was
found. A1l the hawke and owls were achive in searching for rodents and at glmost
any tice during the day one of thege species could be seen hunbing.

Rodents taken in the traps were frequently found to have been partislly
devoured by other animals and 1t is believed that the grasshepper mousgse was
regponsible for many or mogt of the deprad ,‘i ns.  Usually the sbdominal cavity
was exposed and the viscera partislly caten slthoush on some oecagions other
parts of the hody such as the head region had been atbacked. One gragshopper
mouge ad flegh eaten from bebwsen its ribs and tie feeding appeared to have heen
done by the least shrew, Others of the rodent group are most likely not adve
to flesh as o food bub the grasshopper oouse was the only spseies whose ood has
been found to be predeminately earmivorous (Baziley and Spervy 1929, p. 12). The
specics vere eommon on the range., Rodents found partially devoured in the traps

wers: 32 kangarco rats, © grasshopser nmice, 6 while~fonted mice, & harvest wice,

and 3 spotted ground souirrels.

WEATHER
Weather dats on the range have consisted merely of obscrvabions on mrogs
variztions as weather instrunents wers unavailable. The evaluation of the

effects of weather on rodenb cahches ls exbrenmely complicated for westher is

composed of numerous elexents {temperature, humidity, winds, precipitation,



wnleh coliectively or individually
nay offoet cach redent specles differently, and uwost Likely affect the varlous
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ape clasaes of rodonts differentdy. The ¢

amente of weatheor vary almogh constaisly
throyghout o 24-hour porioed and date on the resc uiona of rodents to these eloments
ig almoat nil, To further confuse the gituation there sxists the problem of

5,

oI, Smposure, soils, and other features of the
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nicroclinates dus to glops, cleved:

terrain, A stody ents would be a Dajor under-
taleing.
Rodents were taken every night the traps wore 1a overation and no weather

encountered during the tr o Jebober 10 to December 17 was sufli-
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eiently extroms to gbop a1l surface acbivities of ths animels, The most severe
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ther was an lee storm whleh hegsn the aliernocon of Decewber $ and continued
during the night of December &9, culminating in ceabting all vegetation and
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tiwe ice o cabel of 23 individuals
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ground surface with 2 loyer of lee., Desp
wag baken which was eight more than thio cabel of fhe proceding night. The fol-
loving night, Decenber 9-10, wns cloudy with wmoderate tomperabtures and a eabtch of

56 was ohtoined which weould indicatc a curtailment of activity during the night

of the shora, Theye daty wers for the sane mumbor ol Wraps operated at the same

trep gsites, Fangaroo rabs compricged 22 par ceab of the catehes taken the ndght

52 per cent the nizht of Decesber 9-10, showing this speciles
00 mogt, Trapoing oberations initlated on December 19 on an

adjoining range had to bhe abandomed on December Z1 dus to au iece and snow storm

s

which hegan the aftcruenn of Decemier 20 and continued during the night of
Docenbar 20«21, It is mot to bo inferred that the trapping was terminated duc
to lack of rodent activity but the traps coulld not be located under the ice and
snow. Trowbridee (1941, 7. 19) aleo experienced such an ice and snev storm on

December 12, 1940, and rain on December 23 and 26, 1940, caused a cessaticn of

trapping operations. o prolonged period of rainfall occurred during the trapping
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operations of 1949, Trowbridge observed that Light rain, siow, or eold hed
little effect on the rodent coteh and the data for 1949 corroborate his
observation.

L

On some nights a high catch of rodents was taken (iadieative of high rodeat
activity) and these nights were nob necesserily the firat nighbs of trapeing.

o explanation can be gliven for these veak activity periods as zo correlsibions
could be found with the weather data as recorded, Possibly detziled weather
records made at veriows olaces on the range with accurate instrmwents would

show the factor or sroup of factors redonsible for the resctions of rodents to
reather, and wonld explain thg reason for highs and lows in rodent activity.
Instruments as devised by Spencer (1939), uhich olectrically record activities
of rodents ag they enter or leave dens, or ass along runvways, will materially
agaist In determining activily pericds. Also the use of iustrusents to obbain

nicroclimates as have been caploved by Schnidt~Jiclsen and Schmidb-Nislsen

(1950) indicate posaible methods.

BAIT SELECTIVITY

To obtain a representation of rodent species and numbers on the range, two
types of heits were used in the 1949 trapping operabtions, The trape in the

Pagbures 19, 20, and 24 were balied with a paste nixture of rolled

E'i'
£
ot
e

guadesz

Q

avs, peanul butber, and hacon grense; those in Pastures 17, 18, and 21 with a

'y

ain nixture of milo meize, kafifir corn, vhole wheat, and vhole cats., To
conpare the elficiency of cach balt a compariszon has bech made of the rat trap
catehes fron the eleven quadrats opcrated iu each of Pesgbures 19, 20, 2od 24
with the paste bait (bais does not include guadrats in exclosures) and the
eleven quadrats operated in Pagtures 17, 18, and 21 with the grain baib. The

trapping in each group vepresented 4,455 trap nighits. Tho data, as mresented

in Table 30, shou that the grain bailt vas superior to the vagbe heit for hangaroo
3 & &



Spocies - Poate boit Grain baib

257 359
144, 90
27 13

B
o

Reithrodontomys

Feobona 3 2
Perommathas 2

i
0

Sylvilasug

X 7 29

]

5&-4

by
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Table 30, Cooparison of rodenbt catehes Trom Pasturas
19, 20, and 2/ using = paste balt, and from Pastures 17, 18,
and 21 using 2 gyein bait., The number of trap nights in each
group of pastures waz 4,455.



rate as 2 larger number were teken with the grain balt. A higher cateh of zrosse
hopper mice vas taken with the pastc bait. As kangaroo rats are nrimarily seed
eaters and grasshopper mice are carnivorous in food habits the reactions of the
species vo bhe bglts is in conformity with tneir foud habits. Gatches of other
rodents nve too small %o be significant, The data show the difficulty or rather
impossibility in obtaining an accurate populstion of all redoubts on an aros |

~ - Bt el ) T 573 3
WS1NZ & Silgle 0alb.

RODENT CATCHES BY WIGHTS OF TRAP OPERATION

The night by night catches of kangaros rats, grasshopper mice, all other
rodents taken in 1949, and of kangaroo rats for 1220 and 1941 as given by
Trovbridze (1941, p. 21; 192, n. 12) are presented in Table 31, Logically
the rodent cateh should he greatest the first night of trapsing and then
gradually decline as animals are remeved from a quadrat, This sequence of calches
occurred for kangaroo rats in 1940 and 1941 as shoun by Trowbridge's data in
Pable 30, However, the trapping data for 1949 did not follow this patiern.
Considering ell species, a high cateh was baken the first night; the second night
the catch dropved: the third night an inerease occurred over the second bub it
wag conglderably lower bthan the firet night; the fourth night the lowest eatch
vaz taken; and on the £fifth night a marked increase followed which was exceeded
only by the firet night's cateh, Eangaroc rals and the combined dabta for all
species exclusive of kangaroo rabs and grasshopper mice exhibited a like vatierne
@ high cateh (maximum), a drop, an increase, a dr:)» (minimum), and an increase.
Gragshoprer nice varied from this order in that a gradual decline occuwrred until
the fifth night vhen catches incresced over the third and {ourth nights. CGon-
siderable wvariations occurred in the night to night eatehes in the individuval
avadrats (Appendix C).

The waristion of catches from a high first nightls catch and a decline

23 to rodent activity pericds. On

during the subseguent nights may be attr
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operated in 19243, and for kangaros rvob ontches made by
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The 1940 data wvere from 13 tran

Trovbridee in 1940 and 1941,

lines and 29 one-holf acre guadrabs.
sumably fron 10 onc-gere and 52 one-iwl{ scre quadrats.
13 trsp lines of 1240 wers coatinued iw operatlion aights &, %
ard & and calehes were 12, 1, axd 2 respectively.

Tatle 31, Hight by night rodent catchos from 69 gquadrats

The 18941 dats wore pro-
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some of tie n conditions or ot factors apparently were favorable

or rodent ncbivity and high cobebos vere obbained. Tho nature of tho factors

iy

or eonditions eonducive bo high vedent activity vere nob defersdned., The ineresse

S

>

in catehos on the £ifth night of trapping operations was noted by Trovbridge

(1942, p. 11) in ton ono-sere guadrabs, He analvwed the aimat by ail

T

and concluded there wng no direct conshent reloticnsghis bobugen the aumberg of
traps set and the numbers of anlmals token. Rabthor the evidence indicatsd, at
least for ksmgaroo rats, z more or less rhythide activity; aad periodsz of high
activity were folloved by those of low acdiviby, The inerease of caltch on the
£ifth night might be due e a high in ectivity or wovenent (drifd) of aninsls

iato the quadreb aren subsequent bto the venovel of resident andmals, With s

wvenent into the quadret avco the culer lines of traps, A and €, would be oucouie

tercd first by the animals and therefore theso twe lines should haowve z hig

eaten thon the cenber line, line B. Trowbridee (1941, p. 11) in enaminetion

one-iali acro guadrats 4id aob find that the outer lines of btrans

had o highor cotel than the cember line. The 1949 daba for 72 quadrats sheyed

y ndividuals were baken in line 4, 347 in line B, and 343 in line G,

These fipures subotantinte Trovbridoo's dabte and Indicshte thal the e Cackor
was 1ot respongible for the incroase of ceabohes on tho

tiong. An annlysis of the £ifkh night cotebos from 72 ¢

fron traps in lize 4, 70 fvor line B, and 77 fron liue
some drift bob net of the magritude o produves au incereass in enbeh as wasn Token
on the £ifth night of trapoing, Thoe spacing of the travs {27 fect apart in each
line) smy have been large euoush to hoave permitted rodents to pass throuzh the
trep lines 4 and G withoud encountering the Traps aud conseouently the catches

in the trap lines would bs approwimstely oqual., Also drilh night have ocourred
fron the ends of the quodrats and would not show in the trap line eatehegs. Cleser

spacing of the traps wight have shown g higher drift popudation.
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It is diffieult te explain the increase in cateh on the Fifth night on the
basizs of rodent acktivity, In Pasmres 19, 20, and 24, Quadersbs 1, 2, and 33
Ly 5, and &3 7, 8, and 9; and 10, 11, 12, snd 13 werc operated at different
perleds eo that the fifth night of trapping cceurved on four differont nights,
and yebt an increszse cabeh on the fIfth night over that of the fourth nig}it was
present in the data from Pastures 19 and 20 (Table 32). The data from Pasture 24
showed that the catch on the £ifth night was lower than that of the fourth,
Pagtures 17 and 1% vers each trapned as units and an increase was noted on the
£ifth night, It scarcely seens ‘piausible that o peak in rodent sctivity could
have ocourrzd on all of thege "FILh" nisghts.

4 paste ball was used in Pastures 19, 20, 24, 26, and 28, and as Trovbridge
uged only a grain nmixbure itl wes thought that this factor might account for the
nipht by night cateh varistions., A gram bait mixbure, the sane as uged by
Trowbridge, was uned in Pastores 17 and 18, The separaﬁim of the dota by
trpes of bait showed an increase in calch on the fifth nighkt feor both the
paste bait and the grain bait. The increase was actually larger with the grain
bait (33 on the fourth night and 82 on the £ifth) than with the peste bait
(104 and 111).

Stickel (1946) in studies of wood mice, Peromyacus loucopus (Rafinescue)
ran 200 gnap traps for 35 congecubtive nights on a one-acre guadrat. The asme:-—aére
quadrat was in the center of a eirenlar 17-ascre plot on which live trapping,
morking, and releasing hod been conducted for geven nights nrevious to the snap
trapping. 4 botal of 76 mice wore taken with the snap traps and 42 of them were
caught the first five nishts. The data ghowed a gradual decline after the fifsﬁ
night catch and after six nights of trapsing the individual night catches were
lov (maximua of three). Drift was responsible for the continuation of catches
and in gencral the more time thol elapsed before a mevse was taken, the farther

from the centrzl acre was its original home renge. In the first night of anap
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Tahle 32, Hight by nizsht rodent cobches for the verions
paobures, OQuadrabs In Pasbturcs 15, 20, and 24 were trapped

during four different trapping periocds.
7 and 12 vere each oporabed as a unid,

tuadrats in Pastures
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trapping 16 individuals were taken on the central acre, although from live trape
ping, Stickel bhad ealeulatod a population of 6 o 7 mice per acre.

Spencer (1936) wvorking noar Tucson, Arizoﬁa, operated 150 snap traps on a
five-gere quadrat for 20 congecutive days and mights. The catches of Merrianm
kangaroo rabs went from a lov of D on the first night to s high of 11 on the
third, and from that peint vari@t} from O to six per night. Wood rats which vere
the commonest species on the area oxhibited an increase In catches on the fifth
night over that of the third and fourth. Afber the initial trapping peried,
traps vere operated at the trap sites twice a month for & period of A€ hours
each time, The study contimued for bten months (Spencer 1941). The anount of
drift was detormined for seven rodent species and the Merriam kangaroo rat had
the highest sustained annual drift,

Pownsend (1935, ». 19) in his studies of amall mammals in centrsl Hou Tork
ran brap lines for 1/ consecutive nights, At the end of the fourbeenth night
animals were gtill being caught shoving s drift facter. Mo particular incresse
in cateh was token on the Fifth night, He considered the cateh of the first
three nishbs as "home aninals" and the catches mode after that as "wandering
individuals,?

“he incroange of rodent caitches on the Lifth might of trap oporations, as
shoum for the 1940 dats in Tsbles 31 and 32, wag probably due to a combination

of drift and rodent cetivity.
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A few individuals wers caught on swall fleb areas with dight soil and it is
balicved they drifited from adjacent dunes of loose sand an no burrows were ever
noted on tight seils. These observations show the specles is completely absent
from tight soils except as they proximate loose gand, The tisht soils of the
eriian Red Deds prevail throvghout wesbern Oklahowa and vrobably are the factor
deliniting the dlgiribubtion of the hangaroo rabs.

The highest populations of kangareo rets iu 2 locslized ares will he found

on the } ro the sand is looge ond in patches. Overgraping

on the sand sagebrugh gresslands, accompanied by drought, will result in a
decrease in vegetation, parbicularly grasses and forbs, and an inereage in the
amovnt of loogse sund as the binding effoct of the vegebabion is diminished.

sven withoub drevght, overgrazing tends to produce conditiens conducive to hipgl

£

kangaroo rab populations, although: the resuld may be less severs, Gonvergely,
Light zrezing vill caugse s decline in hrangaroo rab populabions.
As kangaroo rats are burrowing rodents they tﬁzmel inbo sell and with their
weriul hind legs kick the speil out of the burrov entrances to form small
mounds (Fig. 15). Theso nounds cover vogebtation and provide sand for bhlowing,

3,

activities iz dependent upon the populotion and probabls

»

a2 i . ) Lk
The mognitede of

upon the texbture of the soil. lMow wuch vegotabion ig covered; how much soil

problemns awalting factual information, Here it in merel;
actlivities of kangaroo rats do occour.

The foods of kangarco rets orinmerily cousist of secds, althougn seve folisge

ig consumed and stored (Trowbridse 1941, pp. 31=33). Hesbs of kangzroo retbs
are venally of grass leaves, In mest years hangarueo ralts sbore cuantities of
seeds, Suvrface runays are nade by kangaroo rabs and a ronwsy iz a pore or loss

winding transect deveid of vegetaticn. 411 of these statensnls sheow

s, SeFuen  EmEreasE ¥l
e ouss bhe gmount of

roby decrease forage and seed supply. Usder proper ra




Fig. 15. Spoil thrown out of a burrow by a kangaroco rat
(Allen) :

Dipodomys ordii richardgoni
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vegebation or seed elininated by kangarve rate would nob meterially affect forage
production, Vorhies and Taylor (1922, ». 29) comcluded that the banner-bailed
kangaroo ral was not of great econcnic significance in ordinary seasons, except
locally or during periods of drovgit, On the Southern Great Mlaing Experimental
Renge sand lovegrass, the predominate grass, froits prolifiezlly, and the amound
of se@ﬂ_ss congued by kangeroo rois would be small in comparison to the seod
vrodoction on a preonevly grazed rauze. Fegsibly one of the west important
effects of kangaroe rats on forage would be selectivity of secds whieh might
affeet wgetative composition, Coszbells (1944, p. 324) has menbtioned the lack
of western vheatgrass, Apropyron smithii Rylb,, in gbandoned {ields in north-
sastern Colorado dus to activibtics of lungares rabs and whilbe-footed mice. On
one field which was denuded of all grasses and had the forb pomulation congiders
sbly reduced, the kangeroo rat pepulabion was estimated at 300 per acre, With
excegsively high popelations of kangaroo rats a resuliant loss in forage will
ooccur, Howover populations will nob be emcesalive if the range is properly
ghtocked,

Kangaroo rats, the cormonest rodent on the sand sagebrush grasslands in the
Southers Great Flzming Regloun, can be effectively controlled by proper range use
and vnder normal weather conditions and proper use will be interesting, butb not

eeonordcally important, mewbers of the commmnity.

GRASSHOPPER MOUSE, Onvchomys leucoraster brevisuritus Hollister

firenchopper nice are the second nost abundant rodent on sand sapgebrush
grasslands althongh in localized arens mmy be exceeded by cotton rats or some
of the smaller rodents such as harvest mice or vhite-footed mice, They have a
wide~sprend distribution and are found under all varistions of golls and grazing
intensgition, The only corrolation found betuween thig species and its enviroment
was higher populations in moderately grazed pastures than in lightly or overgrazed

motures. The reason for this correlation iz not knowm.
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The foods of the grosshoprer ! Arepods, parbicularly
Insects, owell mermals and vegetotion (Bolley oud Sperry, 1920; Faubin 1946,

283). Vezotation iz of minop imporbsuce and there is nom:z.ng to indieste
the avecies is inirdesl bo fomoge wproducdion,

Hee L

The gtatua of o epecion vhich apsecrs Yo be transient as vegards home

range; eats o veriety of foodn, mrblewliarly insecte; is vicious in association

vith other rodents; snd hac a wide-spread disteibuwolon is unique. The only
apperent conclusicn that can be reached sp regurds gragshoprer mice is that they
are of no particulsr inmportance t,o the ramgs. Unfortunstely this conclusion is

wrobably bhazed on igmorance of fact.

POCKET GOPHER, Geomys broviceps llanensig Bailey

o studies vere conducted on populations or habits of the poeket gophsr.
Tfhe gpecies was a common rodent on the range as evidenced from mnmﬁs, although
no indications of excescively hich populations were observed.

Pocket gophers have numerpus effects on soil and vegetabion which probebly
aro as gsrofntm& as for any range redent exeluding the prairie dog. In congtruc-
tz.ozz of their tumnels quantities of earth are moved. Smith (1948) excavated &
burrow syatem of a gopher and found 70 cublce feet of carth had been moved in its
construction. Govhers by cmsﬁm@ion of mounds cover vegetavion and reduce the
amount of availsble forsge. Bllison {1946, p. 113) in studies on the Waszbeh
Plateau in Utah comoubed that 3.5 per cent of the ground surface was covered by
gopher mounds and that the animals displacod at least 5 tong of enyth per acre
annually. The vegebative conmpogiiion of é range can bc glteved Ly foeding of
gophers, and Doran (1948) has showm weed density decressed whore gophers were
present and incressed in thelr absence, In addition there are the effects of
direcet forage loss through feeding and nlant vigor, as well as the iﬂflnames

on erosion, soil fertility, percolation, and struchure.



3 (.
Rune

roug sindics of the effechs of noct

157

re lands have boen

L gophaers on par

by the Fish and ¥ildlife Service ond various state agencies, but no

zade in pand sagebry

sh grespglands. The provieus investigations

have shown the effeets of gophers on soil end foruge veried with habitab, and

the application of results found iu one locality caymod
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Phillips (1936, pe 677) in stodiss in centrol Oklahome found

and woderately overgrazed pashbures than

absent in heavily overpgrazsed pasbures.

They definitely are not absent iz heavily overgrazed vagbures in sand sascbrush

he sard sogebrush gragslands the gopher is one of the major rodent

aing Exncrinental Bange sgheuld

fubure rodent studies on the Sovthorn

aive this species primary consideration,

GOTTON RAT, Sipmodon hispidus bexianps (Auduben and Bachman) (Fig, 16)

Cotiton rets will have high populatious oo lightly grezged or ungrazed ranges,

and in loeslised areas on vroperly srazed

gpecles,

croun canopy occurs, The species will

The trapsing deba have consiztently proven the prefercnce of b
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se animals for

denge crowm eover, Phillips (2936, p. €76), Smith (1940, p. 394), Blair (1938,

have alss

recorded tiiz preference.

Stickel and Stickel (1949, pp. LV-140), and Cohwldane (1947, p. 435)

t

Aopavently the reed of denzeo vegebative cover as a protection from avian

predatorz io a rreremiisibte for the existerce of this dlursal aspecioes.

aesds of

d

Foods of cobbon rabts are varied but moinly consist of stems, leaves, and

oragges and zedges {Cahalane 1947, p. 486). Ingects, rocts, and bird

sz aloe included in thelr dlet,

The loss of forage from utilization of

a uorrelly glisht., Houwever cobtbon rab populotions are lrruptive and atb



Fig. 16, A cotton rat, Sigumedon higpidus.
and Wildlife Service, by A, ¥, Pearson,

Courtegy of the United

tates Fish
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such blies the amount of forage destroyed can be important (Schemdel 1940, p. 33).
The cause or causes of thece population seaks is ot kunown, bub at apperently
irvegulsr interwals cobton rebs increase in numbers to plague proportions (Smith
1940, p. 394).

trder normal conditions, proper range use will be adesuste teo control cotton
rates, A high population may oceur which will seriously deplete range foraze. o
knoun method of predicting population pecks is avallable and little to bo dowe
vhen one ceours—=lot the nsiural aseucies of populadion contrel prevail and a

b ]

eeresse will snsue,

PACK RAT, Hooboma micropus micropus Baird

Although Trowbridge in 1940 found pack rats numerous on the Experimental
Range, they were very scarce in 1949 and, oxcept for a nuisance value in cone
structing dens in the gnall oub-buildivgs on the range, ther had very little
importance. The only explanabion thﬁt csnt be offered for the decline is that
drought conditions oecurred in 1840 and prior thercio, and the range was
relatively deploted, With én ireresse in forage duve %o favorable growing sesaons
and prover grazing the pack rat nambers declined. Vorhies and Payler (1940,
P. 576) considered imereases in the white-throated wood ret an offect of over-
srazing. Regordless of ite distribution in gresslands the pack rabt is essen-
tially 2 zpseien that orefers brushy habibah and will likelr not oseour in exeessive
numberad on 4ras3 ranges.

g SN R - % PRy 3 TS Y LS
On prosorly maneged srpd sascbrnsh gragslends the pack rat Is of little

¥
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it on pversrazed roanges thelr nunmbers and importance may be

i

portance a

¢ may ocour olong the strean courses and

s 2 S
noenified,

no trapring was done in thess localities,



WRITE-FOOTED MOUSE, Feromyscus paniculstus nebrasecensis

{Coues)

The wbite~Tooted mouse wos never baken in very high numbers dn the Experi=
mental Range, oven uhgnuusing Huseun Specilal traps. The dats from trappins in
excloguras showed the speeles preferved a donse vegetabive crown covar and
conparisons of catehbes ia lightly, mederately, sad overgrazed @asturéa gave tha
highest popnlations in the lightly graszed pastures. Smith (1940, p. 395) in
conparing populations on areas wader different grazing intensities in central
Oiclahone found no particulsr correlation betwoen grazing istensitiss and numberg
of whito~focted mice. Phillips (1936, p. 678) in similar studiecs Cound the
highest populatiens in moderabely overgrazed pastures and about equal numbers in
undisturbed gragslaads, mowed hayfieclds, and heavily overgrazed arcas. Consider-
able more investigationz are nceded to definitely determine the position of this

species in grassland compmmities,

9
<r

The white~fooksd nouge iz omnivorous in food habits 29 has been dobormined

L

by Browa (1946, p. 451-452) who found insects, particularly grasshoppers, and
seeds heavily wtllized,

The low populations of white-footed mice, thelr omnivurvmﬁAfsad habits, and
anzll size reduce the specles to a relatively ingignificant rele in the ssnd

sagebrush graseland community. Proper grazing will mest likely offer a means of

retaining the speciesz in its proper position,

SPOTTED GROUND SQUIRREL, Citellus spilosoms major (Merriam) Fig. 17)

The statns of the spobted ground squirrel was difficult to detarmine as the
animals were in hibernation during much of the trapping peried. It did oecur
in all pastures trapped prior to its hibernation and can be cypected to be
present under all grazing intensities., A comparison of cabches in various pase
tares showed that the specles preferred overgrazed ranges to moderate or lightly

osraged roanges. From casvel observabion the animals seemed to be more abundant



Fig. 17. A spotted ground squirrel, Citellus
United States Fish and Wildlife Service, by V., Bailey.

-

Courtesy of the
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on the tighter soils vhere blue grama was present, althoush the eatchas of the
gpecios did nol neeesgsarily confira thig cobservotion. In Jane, 1942, HeMurry
(1943, Table 1} caught spotted ground souirrels in the seven nasiures in which
he trapved, indicating a wide-sproad distribution, A tobal of 5’? individusle

¥,

v from

1

were balen by i Hoy 22 to June & and 25 were progaent Temeles.

3

Bailegy {1905, p. 87) found grasshopvers and hectles in stomachs of these
animals and seods of sendburs in their cheelr pouches. They probably are
ormivorous like wmesh of tho other specles of growd squirrels.

known of the spobied grovnd saquirrel and purely

%, . Ao AP
There is asurprlalin

fron an scadenic viewpoint future rodont investisations on the Southern Grezt

Plains Ixperimental Range should be directed, as mich az feagible, toward

obbaining date on ity life hisbtory and habits. In the 20-year index for the

=

Hommatogy there are but tws reflerences to Citellvs spilesema major

and one ig a record of distribubtion and tho ohher of a breeding female.

x -

» & negative abbitude, the gpecles ecannot bhe of very great inmportance
¥

to the range Tor fow studies have been nade of these animale., Despito the bucke

vard approselr it is meat likely correet snd the apotted groumd squirrel will

have bo be considered one vf the minor constitusnts of the sand sagebrush prass-
londs wntil fordher shbudies rovenl otherwvise., Severs overgrazing may slber this

THIRTEEN-LINED CROUND SGQUIRREL, Citellus tridecemlineatus arcgicols Howell

Yo thirteen~lined gsreund sauirrels were trappsd in 1942 during the %ine of
- the present shudies or hy Trowbrides in 1240 and 1341, At the time of these
astudies, November and December, the gpecics was in hibernotion. Helhurey (1943,
Po 3) causht s fev specimens in June of 1942, Apparently a low population exisis
on the Bxperimental Range. Fhillios (1936, ». 676) working in central Oklahoms
found thelr dens more nnerous in nowed hayfields than in moderately overprazed

ronse, and very fow dens were prosent in undisturbed grasslands or heavily overe

apazed pogbures, 8Smith (1240, p. 395) deternined thet the spocles was ". . .
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especially fnvored vhen the tolicr grasses are elininated from the vegetation,

leaving o denge mal of short srasses and clumps of forbs." The thirtecnelined

ground sguirrel was found o be wmosi co

in naotural revegctation of short
grass than other forage types in wmixed prairie in Yansas (Brown 1946, p. 454).
The few obzervations of tho Euperimental Range alzso show the species prefers
the shor® grags areas. Overgrazing, accompaied by drought, may increase popu=

¥

lationz of this gpecles by incressing the smount of shord grasses.

The food habits of the animals ave omnivorous and there are numeroug
references to its insect conpuuing propensities; even to the point of considering
the species definitely beneficial.

The thirteen~lined pground squirrels ore o minor component of the sand sage-

bruzh gracslands and occour on the areas of tight sell betuween the dunes., Over-

grazing gnd drought probably faver the iucresse of theone anirals as the short

gragses become mere abundanl under such conditions. FPropor range use will

naterlally agsaist in meinbaining normal populations.

HARVEST MOUSE, Reithrodonbomys mentanug griseus Bailley

The dininutive reodent, the harvest nmouse, was Present in all pastores and
a8 a wide-gpread distribution. Trapping in exclosures and immediately adjacent
therchbo showed the aningls preferred o dense crown cover of tall grasses.
Catehes of harvest mice usuvally occurred from tran sites in dense vegebabive

-

crown cover, although the quadrat as a wheole may have had a moderate or light

F}

eroun density. The latber ezplaing ite widewsoresd distribution. Smith (18940,
. 394) in studies on overgrased and eroded areas in central Uklshona caught
harvest wice only in areas haviag o falrly dense eover of vegetation., The
proclivity of harvest mice for grassy proirie has been anoted by Bailey {1231,
p. 166}, On the Experimentsl Bange the species was token from soils of longe

sand and the tighter soils betweon the dunes. The cabches indicated local

shundance and ten aninals were removed from a single gquadrat,
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The foods of harvest mice, according to Cahalane (1947, p. 469) end Brown
(1946, p. 453) consist of seeds of grasses and forbs, sprouting grasses, and
insects,

Unless these animals were to becane extremely abundant it is doubtful if
they would exert a very great influence on the biotic camunity. In sand sage-
brush grasslands they can be expected to occur in areas of dense vegetative crown
cover and will be most mmerocus in lightly grazed pastures,

POCKET MICE, Perognathug flavus flawis Beird and
Perognathus hispidus paradaxms Merriam
The pocket mice were infrequently taken during the trapping period of 1949
and all indications were that a low popmlation existed, Trowbridge and Mcaturry
both found low populations in 1940 and 1941, Their small size and low populations
preclude any possibility of their being of major importance to the camunity,
Their habits end effects on the range are similar in nature %o those of the
kangaroo rats as regards foods and burrows, although the magnitude thereof is
much less, Smith (1940, p, 395) found that the pocket mouse in central Oklahoma
preferred eroded aress with sperse weedy vegetation, Blair (1937) hes studied
the burrows and foods of the pocket mouse in Rogers county, Oklahaaa,
The pocket mice will ocour as interesting, innocuous species in the sand

sagebrush grasslands,

COITONTALL RABBIT, Sylvilagus floridarus llapensls Elair
Trowbridge in 1940 and 1941 ccnsidered the cottontall rabbit one of the
important members of the range cammunity and it was camonly observed, In
19/9 the cottontail was commonly noted about the wells and corrals in the
evenings but was uncamon on the range proper, The habitat requirements of the
cottontail are not clearly defined in the tall gress, or mixed grass, prairie.
Brown (1947, p. 40) in a comperison of pellet counts fram grazed, ungrazed, and
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roseeded pagbures in a nmized wrairie in Zangas found the bishest numbers in low-
lands and uwngrazed little blueshen, A pellet>cauﬁt study in ceniral Cklshoma on
variously grazgﬁ pastures gave the highest count in undisturbed pgrassland and

the lowest in ﬁeavily overgrazed pasturcs (Phillips 1930, w. 677). Saith (1940,
. 394) in studies on the effects of overgrazing and erpsicn on the bigta in
central Oklabora noted that cotbtontails preferred overgrezed pastures for feeding.
Paylor (1244, p. 121) hag found cottonbails nmore numerous wiore grazing was light

- a

hoge stodles 1t would seon thet cobbonball rabbits should have

in the change frem a unifeornmly overgrazed area to o lightly
or acdersiely zrased ranze as has bsen expsrienced on the Expsrimental Range.
However the cobbontail rabbit population actvally declined with the lighter
grazing intengity. Possibly the excellent groving sengsons with the resuliant
Luxurdant gress csover materially reduced forbs which are a degirable food of
cobtonbails, A combination of suitable eover plus overgrazing to produce weed
gpecies would likely give high populationg of cotiontails in grassland arveas.

The high numbere of rabbits in 1940 and prior thereto may bave been dus te
a population oproperty, which functioned independently of enviromment, and the
subsequent drop a normal decline, Duck and Fletcher (1944, p. 111} have stated
that a peak population was present in western (Oklahoma in 1939 and a decline
securred in 1240,

N

The fonds of cotientails on grassland areas have pobt been studled very
thoroughly but presumably they cousish of leafy portions of gragses and forbs.
From the standpoint of feod, cobtontails would compete directly with catile on
range lands,

The low nopulations of cobtontails on gand sagebrush grasslands rolegate
then te o miner role in the range cowmunilty deapite thedr direet competition with

cattle for forage. Duck and Fletcher (1944, ». 110) computed the cottonteil

rabbit peopulation in the f211 of 1940 on sand sagebrush gragslands as 9.3 scres
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per rebbit. This was a lower population than for any other habitat type. Waat

.

the effect of overgrazing will bhave on the pomdations i problemabic but wnder

progent conditions, consisting of good forage and excellent prowing seasons, the

popilation is low,

JACK RABRIT, Lemus colifornicus melanotis Hearns

The jack rabbit has reduced in populabtion to the gbatus of an uncommon
ngmmal on the Experimental Bange. In 1540 Trowhridse also fovnd the species

S "

to te relatively uncommon on the Experimentel Renge although in Hovesber and

Decenber it was poasible teo count 10 to 12 freshis
20-mile stretceh of highway bebtucer Yoodvard and the Ixperimental Range (Trevbridge
1241, 5. 38). A single dead jachk rabbit was noted on this sawe streteh of highway
fron October 1 to Decezber 21, 1G45. Apparently a decrease in numbers has oecurred
over the onbire range country in western Uklabomz and tie explanstion sesns o be
correlated with the irrupbive characteristics of jack rabbit populations. Jack
rabbit numbers on occasion increase until they virtually amount to a plagus and
then suddenly, for some unaccountahls reasson, the population drops sherply to &
very low level, Teylor (1947) has reporicd o %aiga® in a jack rabbilt vopulation
in Texas, and the phenezenon hag been observed by otiier investigators. Frobably
one factor in the deeline in jack rabbit nunmbers on the Experimental Nangs was

the excellent growing season of 1241 and subscquent years afisr the drougnt years
of the 1920% and 1240, The good grouing seagson resulted In an ineressse in tall
gragges and a decresse 1o shord grasses (Carpenter 1940, p. O47). The jack rabbit
is typically a short-grass plaing animal. Wooster (1935, p. 351) in studying the

effect of drought on animal populationg in western Kansas noted thalt jack rabblts

increased during perisds of drought and decroased during wet years.

The prepent low populatlion on the Experimental Range will be maintained as
long =g modernte to light grasing practices persist and ne drought oceurs which

would kill the tall grasses and reduce the vegetative ercws density. Taylor and
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Vorhies (1933, p. 462} have shown jock robbibs eefer mederaiely ovorgresed rauge
e 3 sy o £y« . sdag g3 S g 3 - s % & -3 o 3

and this was confirned by further shulies by Toylor, Verhies, and Lister [12723,

D. 493). Fhillins (1935, p. 6760) in studies of rodent distribution on oversrazod

Sy

and nornal grassliends o couteal Oklahons found jack rabbits more shumdant oa

&

apderately overgrosed r AL siudies have chown thet jack robbits de not

thrive on lightly sraszed renges with z dense vegetabive crown eaneny.

Potentially jack rabbits are a threnb to forage vroduction fov they utilize

ge as fond, Taylor and Vorhies (1923, p. 580) detemained

fors lope

;;aci“ rebblts conguned as muceh forage oo ons sheed and 74 ap much ss 009 COW.

&

Alge 30 Avizona jeck rabbits consuned as much as ono gheep and 148 as one cou.

wf

&

Arzpold (1242, n. 83) from forage plots and feeding experinents in Arizona deter-

mined thet, vhen compebition was considered to be dirsch, 62 I + 7 Arizoun jack
2bhits or A8 f 2 sateloge rabbits ecnsumed tie equivalent of a 1,000-pound

range cou, When the two classes of animpls were comsidered to compete only for

perermizl grasses, the eguivelents wers 260 . * 20 for the Arizona Jacks and

164 + 7 for the antelope jacks.

The jack rabbit will be of litile importance in the sand sagebrush grosse
lands i the range is properly grazed and an adeguaobte vegetetive cover waintained.
va:“*razrw’a{; will result in an increagse in nmuabers of this species. The forage
eonsuaptisn of jack rabbits is rolatively high compared with rodents and the
rosult of the increase in nuombers on overgrarved ranges will he more seriously
overprezed ranges. With proper range wanagement the jack rabbit will £it nicely

inte its oun niche in the blobtic coummunity as well as the economy of range

manngenend.,

COMMON MOL®, Scalepus gouabicus intermedius {Elliot)

The tunnels of the cormon mele were fregquently noted on the renpe and one

gpeeinen yas caught in a rat trap. At no place wsg there any evidence of the

specios being narticularly commen and 137

£

ely it will aly :a;, DCCUNY 4 minor
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pogiticon in the commmity as rogards numbers., Arlton (1936, p. 351) has stated
the speciez dozs not faver looge end sandy soil unless there 1s wmoisture and

a abindancs of food, With the eonparatively lou amount of precipitation in the
Southern Great Flaing Reglon it is extrerely deubtful if hish populations of
moles will oceur.

The foods of melos congsisgh mainly of earth voras, insecs*b,é, and insect
larvae {Arlton 1936, p. 362). Gahalane (1947, p. 117) has ctated that the
eastern moles do not eat tulis bulbe but thiz iz oben *n serions doubt and
1ikely bulbs, succulent roots, and rhizones vill be consumed by moles when these
foods are encourtered in thelr i:x.mneling.‘

The nele mey be of sowe impertance as o mixer of soils and by tumzeling
increaze soll porogity and aeration. In the sandy goils of tho sand sagebrush
gragolands this cannot have much importarce. Thelr tummeling might be of signifi-
csmce. in gome gections of Cklshomz for broaking "plow zolz.? The latter, sccording
to Mr. B4d Roberta, Exbension Soil Conservatiowis’, Cklshoma Agriculture and
Hechanical Gollege, Stillwater, Oklahoma, iz a Ala:yeaz* of hardpan 1 to 1} inchos
thick, vhich forms at the bottom of the plowed dopth of soil on lands devoted to
cultivabion., The "plow sple" is formed by the impact of the plow and the infilw
tration of finer soil partisles -l;hrwgh the plowed soil and redeposition at the
bottom thersof. As the fine soil £illz the interstices a layer developeas which

is impervious to water end thereby causes erosion and excessive run-off, "Flow
gsole® pceurs world-wide uherever agricnlture is practiced and is particularly
provalent ia the wheat~growing section of Oklshoma where the soils are derived
from the clays of the Permian Red Beds., The mumbers of moles and the offcets

of their tunneling on the "plow sole! would warrant investigation.

IEAST SHREW, Cryptotis parve (Say) (Fip., 18)
The leagt shrew was taken in slmogt all pastures in whiech Mugeum Special

traps were apemtéd. Catches were usually made from quadrats with o high



Fig. 18, A least shrew, Cryptotis parva (Say).
Fish and Wildlife Service, by W. P, Taylor.

Courtegy of the United States
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vogetative erevm densily and olght individuals were token from a guadrat inaside

& L

a cattle exclosure and 4 exteh of bubt ons in a guaderat imredictely ocubplde the

sxclosurs, Vegebative crown density was hipgh in the exclosure and m

gide, Although this

sien on losse sand the higher cabches werc
from the arens of btight zoil bebween the dunss whers there wa3~g6§d vegebative
cover of mixed gréssag. Blair (1938, p. 495) has sbabed that the lesst shrew is
eggentially a gressland aninal, It occurs throughout the sastore hall of the
United States and somstimes in forssgted habitats, The species has never beon
found to be abundant,

| \

The foods of the shrevy congist malnly of arthropods and earthuworna and
Yolter and Sollherger (1939, p. 78) have rccorded the feeding of the young on
ants, ant pupas, and crickeha., It is probabls tast this speeies, like the wmole,
mey sometives consume hulbs or flesﬁy ronts,

The gmall size of the least shrew and its relatively low population mske
the species = ninor consbituont of the gand gzrebrugh grassland commmibty, Very

little faotuel daty relative to the 1ifs history and habits of the gpeciles is

known, It is the shorbest moymnl in the United 3tabes.



SOHE CHARACTERISTICS OF ERODBUTY
POPULATIOGHES

FREQUENLCY - IERGTH DATA

Eanparos rat

The tobal lengths of hkavngaroo rats caught in 1949 have been seperated intc
five-millinelbor lengbh groups and frequency-length graphs for the total populse
tion and the segreputed sewes are presented in Figure 19, Thewe daha vere
collected from Cohober 1, 1949, to Japuary 12, 1950, and in sddition to ine

dividnals taken on the Experimentol Range incinde 07 specimens taken sboud

.5 miles north of Wootusrd, Uklahama—n digbance of sbout 17 miles fran the

b

Erperimental Range, The grephs are baged on 606 speeinmens consisting of 393

es and 313 fenmales. The curves of the butald populations and for the neles
and females ave all bianodal uwith peaks at the 246-250 and 256260 groupings,
and lows ab the 231=255 group. As the curves of the males and feiales are bie
nodal, it indicabes that the blanodality is & charscteristic of the popnlations
a8 a unis end nob e ger difforentiastion, The graphs of the male and female
populations showed no size differentistion betuoen males and femnles,

Infomabion oblained on kangaroo relps during the course of those studies
and by Troubridse (1942, p, 10) chow that breeding activity is rhytimic in

4.

neture. repales were nob conmior rzl;;r found pregnant until nid-Decaster iy the
uritor or by Trowbridge and the latter did pob find prepnard femoles in Septenber,
1940, ner @id chwrry (1942, p. 153 1943, p. 30) find nuch evidence of brecding
in June, 1921, and June, 1942, Fran Decembor 15 4o Decanber 20, 1949, ab least

*

half of the fensles shoved sizme of sewal sctiviity and about one~founrth wore
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prognant, This would indiceto o sudden nass vopulation increment occurred
pericdically, Therefore, the firsi, or loft node of the binedsel curve can be
consldercd sn immoture populatlon which was crproaching maturidy o5 exanplified
by the second node, A Turther substanbiation of the secend mede as the zmenith
Qf notrre populadions is shown in Fipure 21, where the graphs based on data for
840, 1943, axd 1949 all show the largest number of snimals in the 256w 2060
length group--ithe lengbh group of the second mode,

In Figure 20 the 1949 nzatamal hag beon sepereted by trapping pericds and
graphed, Tho date for the blue pencil and black ink graphs were chbained on
the Experimentol Ranpo, and thel of the ved pencil grash fram 1,5 miles nort
ﬁxﬁo&swd .7 The firgt frepping pericd (blue pencil graph) wes fram Cchober 31 to
Hovembor 24, 1949, and includes date for 246 individuals taken fran quedrate
in Pastures 19, 20, and 24, The data for the second trapping period (black
ink greph) was colleehed from November 29 to December 20, 1949, and consist of
213 hkangareo robs taken fran Postures li » 16, an@ 21, The fipgares for the third
period, Becanber 20, 1949, to Jamory L?., 1950, {red pencil graph) were obtained
fran 107 specinong, o gravh for the first trepping pericd shows the bimodal

effect ue woep nobod with the bo%al popnlati ion in Fipure 19, However the graph

e gocond Sropoing perdiod which wes about the first three weeks in Decanber

[#]
by
‘».‘u

is & fairly nomel curve with a peck at the 256-200 length group and o slight

ﬁmo

;....

nGleceticn of ope g the 240=250 proup. These two groups arc the peaks of the
binodal ourve of the tobel populatlon, The change fran the binodal curve baged
on dafbe fran tho first 4 aroe veoks in Hovenber to a uninodal, almost normal,

curve bosed on data baken the firel tlrse weoks in Deceuber may be explained by

the bilological rhonunepon of grouth, A sufficilent rumber of individusls of the

26=250 longhh group ineressed in gige Iroe lovasbor to Decembor to alter the

=

poprlatlon casposition end give the unimoedsl curve of Decenber, As shown previously

be firot mede wes undoubtedly an v ¢ population, A4ctually to change the
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curve fram bimodal to unimodel required the addition of only 1 millimeter of
length growth to about ten kangarco rats, each 250 mm, long, There were at
least ten of that length in the October 31 to November 24 data, The only spparent
explanation for the bimodal curve in the red pencil graph based on date taken
near Woodward, is that the populations functioned independently of each other,
Sexually the populstion north of Woodward was sbout 15 days later than the popu-
lation on the Experimental Range, Sexual activity was noted in animals in the
2/46~250 length group and likely all individuals greater than 236 mm, in length
can be considered sexually mature,

Figure 21 presents the frequency-length graphs for 1940 and 1941 fram
Trowbridge (1942, p. 7b) end for the December data for 1949, The data for
19/0 were collected from November 22 %o December 25; for 1941 frem November 25
to December 19; and for 1949 fram November 29 to December 20, The 1940 and 1949
data give unimodal graphs and indicate a stable population of adult animals,
In 1949 the stability of the population was corroborated by lack of lactating
fanales and the majority of the females were attaining pregnance in mid-December,
The 1941 data showed a slight trimodality and was present in both males and
females (Trowbridge 1942, p. 8a). Trowbridge believed these modes were due to
(1) the nommal adult population, (2) a group of advanced juveniles, and (3) 2
group of very young animals probably born in October, These data show that
populations may function independently fram year to year.

Grasshopper mice
A frequency-length graph for the 1949 grasshopper mouse population is

presented in Figure 22, The date inclnde 328 individuals canght during the
trapping operations fram October 31, 1949, to Jamuary 12, 1950. The sex ratio
of the population was 167 males to 161 females, Semually mature individuals
probably include all animals over 135 mm, in length, The curve approximates a
normal curve showing that the population during the period of study was relatively
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stable and mainly of mature individuals, No sexual activity of grasshopper mice
and no indications of a large group of immatures was noted.

Frequency-length graphs for the separate sexes of grasshopper mice showed
that males were larger than females and had their peak at the 146-150 grouping.
The peak of the graph for the females was at the 141-145 grouping,

SEX RATICS

The sex ratios of the specimens trapped are presented in Table 33, Considering
all species as a unit the males exceeded the mmber of females and this ratio
prevailed for most of the species, The male c=tch was particularly daminant in
the kengaroo rat end white-footed mouse populations, Grasshopper mice, cobbon
rats and other species did not show a very great difference between the sex ratios,
The predaminance of males is likely due to a larger hame range and a greater
"yandering tendency" as wes found by Townsend (1935, p. 103).
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SUMMARY AND CONCLUSIONS

A study of the effects of various grazing intensities on species and popu~
lations of small mammals, particularly rodents, was conducted on the Southern
Great Plains Experimental Range neer Supply, Oklahama, The renge is located in
the sand sagebrush grasslands of the mixed-prairie climax, Trapping quadrats
were operated in pastures under different grazing progrems and the results were
canpared to determine the effects of the grazing intensities on the rodent species
and mmbers, The majority of the work was confined to two groups of pastures,
each containing a lightly grazed, a moderately grazed, and an overgrazed pesture,
Quadrats were also operated inside and outside exclosures in the pastures to
detemine the species and populations on ungrazed range as canpared to species
and populations on ranges under the different grazing intensities, The data
were examined to determine the habitat requirements of the various species, The
methods employed in cne group of pastures (Pastures 17, 18, and 21) were idemti~
cal with those used by Trowbridge (1941, 1942) who conducted rodent investigations
in these pastures in 1940 and 1941 when the range was grazed as a unit and before
the pasture programs were put into effect., The present species camposition and
populations have been canpared with the 1940 and 1941 data, The position of
each of the species of mmall mammals in the sand sagebrush biotic cammmity has
been evalnated, Frequency-length data for kangarco rets and grasshopper mice
have been campiled and the sex ratios of the catches ascertained,

The following conclusions have been determined,

(1) The quadrat method of trapping with snap traps is satisfactory for
obtaining camparative populations, Rat traps will give satisfactory mmbers of
the larger rodents but Museum Special traps, or mouse traps, are necessary to
obtain quantitetive data on the smaller species,



181

(2) Iittle difficulty wes experienced in trapping in the late fall and
m]yuintarmaptﬁmmuhhaﬂmuhinhfrsqmnﬂymwedihotr&pam
catches,

(3) The night by night catches of rodents waried considerably and did not
confom %o a high catch the first night end a diminishing catch on the succeeding
nights, The reasons for the variations were probebly due to activity peaks of
rodents and drift factor,

(4) Two baits were used and a higher catch of kengarco rats wes taken with
a grein balt mixture than with a paste bait mixture of peamit butter, rolled
cats, and bacon grease. A higher catch of grasshopper mice was taken with the
paste bait, These preferences are in accordance with the food habits of the
species, The results show the difficulty of utilizing a single bait to obtain
absolute mmbers of rodents,

(5) The following species of small mammals were taken in the traps:
Richardson kangaroo rat, short-eared grasshopper mouse, Texas cotton rat, gray
harvest mouse, white-footed mouse, plains pack rat, spotted ground squirrel,
pocket gopher, plains pocket mouse, silky pocket mouse, eastern mole, least
shrew, and eastern cottomtail rabbit, Thirteen-lined ground squirrels were
present on the range but were in hibernation.

(6) The catches in the pastures showed a hamogeneity of species over the
range as & whole regardless of grazing intensity.

(7) EKengaroo rats were the most abundant amall manmal on the range and
reached their maximm populations on high dunes with exposed loose sand in
patches, Minimum populations occurred on the areas of tight scil between the
dunes, Higher populations of kangarco rats were associated with overgrazing,

(8) Grasshopper mice were the second most ebundant species and together
with the kangaroo rats formed about 90 per cent of the total catches, Higher
populations of grasshopper mice occurred in moderately grazed pastures than in
lightly grazed or overgrazed, Excepting for this correlation the species had a
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wide-spread distribution and seemed to be independent of soils and vegetation,

(9) White-footed mice, harvest mice, and cotton rats had their highest
populations in the lightly graszed pastures and the cattle exclosures where there
was a high vegetative erown cover, The cotton rat was more closely associated
vwith the high vegetative crown cover than the other two species,

(10) Spotted gromd squirrels were in hibernation during much of the study
period but data obtained showed they preferred overgrazed pastures,

(11) Pack rats were uncommon in 1949 and & decline had occurred in their
populstion since 1940, The decline was probebly due to an increase in vegeta-
tive crown density—-the result of faverable growing seasons and proper range use,

(12) The pocket gopher was & conmon animal on the range and is one of the
most importent rodent members of the biotic commmity, Future investigations
should attempt to evaluate the position of this species in the cammmity,

(13) The two species of pocket mice were poorly represemted in the population
and ere a minor constituent of the cammunity, More representative mmbers of
these species might be obtained with different trapping techmniques,

(14) The least shrew was found to be most cammon in areas of dense vegetative
crown cover and was perticularly prevalent on areas of tight soil with a dense
cover of mixed specles of grasses.

(15) Cottontail rabbits were uncenmon on the range proper although they were
frequently noted about the wells and corrals, The species has declined in mmbers
since 1940, Prior to 1941 drought and overgrazing had prevailed on this range,
Since 1941 favorable growing seasons have prevailed and as each of the pastures
has been grazed differently the range as a whole is less overgrazed and has a
denser croun cover, '

(16) Jack rabbits are very scarce on the Experimental Range and have
experienced a decline since 1940 similar to that of the cottontail rabbit,

(17) The effects of grazing on rodents varies with the individual species,
Overgrazing fevors high populations of kangaroo rats, spotted ground squirrels,
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and probably pocket mice, ILight or no grazing favers high populations of cotton
rats, barvest mice, least shrews, and probably white-footed mice, Grasshopper
mice are favored by moderate grazing,

(18) The rodent and rabbit biamass (6 pounds) on the Experimental Range was
15 per cent of the cattle biomass (40 pounds), Most of the rodemt bicmass con-
sisted of species which do not campete directly with cattle for forage.

(19) A frequency-length graph of the total lengths of kangaroo rats taken
in 1949 showed a bimodal curve which was due to a group of individuals slightly
below maturity. The bimodality preveiled in the population obtained in November
memmmmouanmm‘ummumm
full maturity.

(20) The frequency-length curve of the grasshopper mice was approximately
a nomal curve indicating a stable relatively hamogeneous population during the
time of trapping., The males of the grasshopper mice were larger than the females,

(21) Sex ratios of the species showed a signifieantly higher catch of male

kangsroo rats and white-footed mice, Ho important variations were noted with
the other species, ; =



AFFENDIX A

Soil types on the Southern Grest Plains Experimental Range-

Mumber Soil types

2 Riverwash

3 Yahola very fine sandy loam

8 Lincoln fine sand

9 lincoln silty elay loam
10 Iincoln fine sandy loam
18 Canadian losmy fine send
19 Cenadian fine sandy loem
31 Vernon silty clay loem

32 Vernon very fine sandy loem
33 Vernon fine sandy loem

52 Potker fine sandy loam
FRATT FINE SANDY LOAM?
PRATT LOAMY FINE SAND
TIVOLI LOAMY FINE SAND
TIVOLI SAND
ALBION SANDY LOAM
Albion fine gravelly loem
Ceruile fine sendy loem
Springer loamy fine sand
Rough broken land, Vernon soil material
Garfield silty clay loam

I 823 S8

2 B

1 Material obtained fram the Southern Great Plains Field Station,
Woodward, Oklahama.,

2 8011 types in bold letters are those that predeminate on the
Experinental Range.,



Fig, 23, Soils map of the Scuthern Great Plains Experimentel Range,
Numbers above the lines refer to soll types.



Vernon Series

Ho, 31 Vernon Silty Clay Loam
No, 32 Vernon Very Fine Sandy Loam
No, 33 Vernon Fine Sandy Loam

4 No, 81 Vernon Rough Broken lLand

Vernon Series:

. The Vernon series includes immature, shallow soils developing
in on the finer textured strate~—red clays and fine

of the Red Beds, These soils are chiefly in eroded situa-
tions but also occur on neerly level
relatively fine textured red beds are at or near the surface,

and dolamite outerop in places,
The soil material, where present, is red, usually bright red,

These soils are highly calcareous fram at or near the surface

no zone in which carbonates have accumilated
through solil-foming processes, They represent the first stages in
soil develomment on the finer textured Red Beds,



Pratt Series

12 inches thick, are dark grayish-

single grain structure, and are friable
where they are rather incoherent,

5 to
to

types
fine

,m

sand textures predaninate although

The soils are

o 50 inches and cammonly have
soccumulstion within a four foot depth,

low
throughout,

t

subsoil is a trifle lighter colored and
slightly heavier than the topseil, It

m
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Tivoli Soils

No, 64 Tivoli Loamy Fine Sand
No, 65 Tivoli Sand

Tivoli Series:

ETH mm mm}m ummm
bt g
mmWWMwmm 2, Mmm mm
Papiinh st
.aamMmmun : mmm
] Muu m m.
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Potter Series

No, 52 Potter Fine Sandy Loam

Potter Series:
The Potter serlies includes ghallow, iimature and light colored
soils on marly clays and on caliche hav various amounts of sand,

These soils occupy narrow ridges, shoulders of hills and scarps,
and rolling to hilly areas where erosion has prevented nommal soil
develomment

The topsoils do not usually exceed six inches in thickness,
They have no well defined structure, Where best developed they
are browun or grayish-brown, the lighter color predaminating, Clay
loam, gravelly loam and sandy loam types predaminate,

The
11

subsoll, where present, conslsts of light gray or very
grayish-brown friable clay, silty clay or sendy clay. It



wind erosion has prevented the accumulation of much organic matter
in the topeocil or has thimned or removed the topscil since develop-
meut,
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HNo, 70 Albion Sandy Loam
No, 71 Albion Fine Gravelly Loam

Albion Series:

The Albion series inecludes semi-mebure soils developing fram
coarse Quaternary or late Tertlary sand and fine gravel on well
drained undulating to rolling uplands in this district,

The topsoils are broun to greyish brown, are fram 8 to 10 inches
thick, and have a massive to single-grain structure, The sandy loam
and fine gravelly loam textures predaminate,

The upper part of this subsoil, which continues to depths
franm 20 to 30 inches, is camposed of a semi-ccherent mass of
sand, silt, clay, and fine gravel, the latfer constituent predomina~
ting, It is brown to grayish broun,

The remainder of the section cammonly consiste of incoherent
fine gravel and coarse sand but may contain enough silt and clay %o
afford moderate coherence,

The soils are not limey, as a rule, though calecareous spots and
splotches occur below & 30 inch depth at places,

The fkdon soils differ fram Pratt soils chiefly in having
slightly lighter colored surface lsyers and much coarser--more
gravelly subsoils

-



Carwile Series
No, 72 Carwile Fine Sandy Loam

Carwile Series:

This series includes dark moderately heavy solls developing on
flats and in swales and slight sags within or adjacent areas of
higher-lying more sandy scils, Drainage, although rather slow, is
adequate for cultivated crops,

mtopuaﬂl, which are massive to crumb-structured, are daxk
grayish=brown friable under average moisture conditions and are
fran 8 %o 12 inches thick, The fine sandy loam texture predaminates.

The remainder of the section consists of massive and moderately
heavy sandy clay losm or clay loam, It is dark grayish brown in the
upper part where it merges with the topsoil, and becames lighter
colored downward, being brown, yellowish-brown or mottled broun and
rusty brown below a depth of about two feet, The subsoil contains
enough sand %o give it a more or less grifty feel almost inverisbly
and is camonly quite sandy, The clay content, however, is sufficient
to make the material moderately heavy,

These soils are limey at depths ranging fram about 17 %o 30
inches, An ill-defined zone of carbonate accumulation having lime
both in finely divided formm end in scattered hard concretions may
occur between the 2 and 3 foot depths ut is not persistent,

The parent material is of Quaternary or late Tertiary age.
Much of it is colluvium washed or blown fram higher levels though a
part may have weathered in gitu from underlying formations,

These soils differ those of the Stonington series, tente-
tively established in Seil Conservation survey of northeastern
Baca county, Colorado, chiefly in having darker colored topscils,
They are assoclated with Pratt and Tivoli sails in most places,
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Garfield Series (Tentative)
No, 91 Garfield Silty Clay Loam

Garfield Series:

This series is tentative and was set by field men during the
progress of the Harper County Survey.

The following is a brief summary and description of areas
observed :

The Garfield series was found on divides on nearly
flat to gently undulating topography. It occurred in areas

of Pratt, Springer, and Potter soils end therefore probably
dcnlqnﬁtrmmnﬂ:uhﬁmtlychﬂofhrﬁmm.

It is a dark, very heavy soil with good external drain-
age but a tight clay subscil mekes internal drainege very
slow, During dry periods the surface of the ground has
mmerous large cracks,

A brief description of the profile observed is as follows:

0 to 6 in, Dark grayish-brown silt loam, crumb struo-
ture and calcareous,
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APPENDIX B

LIST OF COMMON AND SCIENTIFIC NAMES OF MAMMALS MENTIONED IN SECTICH,
"INFLUENCES OF RODENTS AND RABBITS ON RANGE IANDS®

Chisel-toothed kengarco Trat g o
Columbian ground squirrel, Gitellus R il st (o)




195

DATA SHEETS FOR INDIVIDUAL
QUADRATS

The following sheets are samples of 80 quadrat data sheets filed

at the Oklahama Cooperative Wildlife Research Unit, Oklshama A, and M,

Golhsa Stillwater, Oklshoma, lahnthubunmdfcudxaf

« The fractions after the whole mmbers represent the sex
nﬁodnﬂu’eefmm The underlined data in the "Diagram of
Catches" show the individuals caught with the Museum Special traps,
For convenience the following abbreviations have been used in the

"Diasgram of Catches,”

M - male Pf = gllky pocket mouse
F - female Ph - plains pocket mouse
? - sex unknown Sh - cotton rat

Do - kangaroo rat G - pocket gopher

0 - grasshopper mouss Sag - eastern mole

C - spotted ground squirrel Cr - least shrew

R « harvest mouse Sy = cottontail rabbit
P - white-footed mouse X -« unknoun animal

10/1 ~ month/day



PASTURE 19 : QUADRAT 1

: Northwest of trail through Pasture 19, in southwest section,
First moderate dune southwest of high dune along west fence line,
% o:{giulmdmtodmn(-ls feet), Long axis N8 in direction
at s end joined a NE-SW dune, The dune wes flat-topped and
sloped moderately on sides,
&mmmm&mmmam«mmm

Vogetation: Sagebrush and send lovegrass predaminate, Vegetailon
dense in east half end moderate elsewhere,
Quadrat: mmmmmam Id.mBmtopatdnne,
line A at top of slepal:lnoccnhshﬂ@o

peamut butter,

Bgiti: A mixture of rolled cats, and bacon grease,

E;! of Catches:

te ‘Hu Dipodamys Onychanys Totals
Oct, 30 3:330 P All treps baited and set, Rat traps.

Oct, 31 10:15 4 2+ 1% 3%
Nov, 1 10:45A 1 32 43
Nov, 2 10:00 A 1% 2t 3
Nov, 3  9:054 13 14
Nov, 4 s

11:06 = M"- !
ML ‘ﬁ 72 13 %
Diagram of Catches:

(a) x X X X X X X X X
10/31 F Do /1M 0
11/28 0

(B) X X p b4
11/1 M Do u/zro zlgéazuno
10/31F 0 ', M Do
{c) x X X X X X X 11,’12 X
M0 420
11/2 M Do 1N/AMKO
11/3 F Do

Remarks: Nothing perticularly impressive in this quadrat, Was
surprised that more kangaroo rats were not taken.
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PASTURE 19 : QUABRAT 2

A Jow dune in the soolk end of Pasturs 19, Fire
of Guadrat 3.
Dunes A lov duns ares (=10 foob) mude of three or four au
dunes, The maiv axis is WB-BI in direction,
Soli: Dandy and looze partleuwlsrdy in vest pord
Vepgetotion: Sogebrush and send lovegress. Dens
of guadred and noderaie in wesh Lalf,
Quadrats Long axis is IB-SW. Line B fo cast of center of dune, line A
on £lab top of dune, line G of fnol of eash slope., South end of quedrat
ab baoe of south slops and cboulb 7J pards fra: eost fenee line,

Balts 4 mimbore of peanut butter, rolled eafs, and bacon groase,

Dipodanys Sigmodon Oryphobis Totels

Ve, 30 3238 © ALl drovs boliled and sob, Rt krep
Py L 2 1+ - j 2
Oct, 31 9330 A is 23 ..1.: AT
Bov, 3 10:03 A l: . 1T 23
liov, 2 63155 4 33 13 ‘ 42
"y . 2h RN o | 1 —
1OV, 3 r,:j{) A Py 15 3 -%‘
hov, 4 A5si5 A Yo colieh, s ‘ ‘
T =% 7.3 y - x o ke
TUTALS & 33 av is 133

Hov, 4 1:18 A Subobitubed Husom Speciol traps for rab L‘&rem. .
T . P o X -
Fov, 3 S50 & 28 ls 3T
Tor, 6 3280 & ALY drers venoved, B 2%
SR T ) 2 7=
FiREIZY. ne ! 5%
Diagrom of Catchen:
¥ T X ¥

(£) X
T

o b4

WBLT 6 1yl
11/1 P Do 11/3)

/e

b bl T
ol
[

chokf
w7 foe o
siwhf s

Lvr)
L)
2
<
.
ol
(2]
=
Lo
v
'
r©
* IS
’
&
~
&

Ranoxkot Hole high cobeh of bengarco rabs axd grasshopper nlee fran

E .
Iiee & which had 2 noderate crown dencity ond consideralle exposed locse
sond betueen vegebation, Conversely the cobton rets arno least shrews

were halen only in line € which had a hipgh crowm Genod

- and tighher soil,

2
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BT
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gf;; 1'{":’:4 2‘3'9;
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