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PREPACE

The cotton rat hag received relatively little attene
tion, because its economic importance is not striking une
der normnl circumstances, The animals usually inhebit
waste tall grass and low shrud areas; they forege in the
late efterncon and night, Accordingly, their presence is
not very evident to the casual cbaservor.

The purpose of this paper i1s tc bring together scme of
the pertinent facts concerningz the 1lif's history of the cote
ton rat, Special emphasgis is given o population study and
neating habita, liost of the field work was done on the
lake Carl Bleckwell Area, Payne Ccunty, Cklahomm, 7These
choervations wers made duringz the pericd of time fron liove
exber 1, 1939 to July 20, 1240, The trapenight method was
used in determining the numders of rals present, Nests and
burrows were dug out Lo allow close cbservation of their
construction, COareful eruising was another mothod of study
exployed.

I am much indebted to several pecple who have helped
e in many ways in preparing this thesis, first, I wish
to acknowledgse the work of Ore 7T e Baumgartner, Associate
Professor of Iatoemology, in direotlisg this study. Thanks
ars also due iTof. He De Whitenton, leald of the Zoology Dee
partuent, for his kind assistance, Information in the form
of letters from Claude ¥, Hibdard, issistant Curator of
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Yertebrete Palecntolory, University of Fanses, lewrence;
Cale I‘onson, Assistant Biologist, Scil Conservation Sere
viee, Tueson, Arizosa; lomer G, Towns, Chief, Regional Bice
logy Division, Zoll Conserwatlon Jervice, Fort Yorth, Texe
as; He Le Fhitaker, irea Biclogist, Zoil Couservation “er=
vice, Yuskogee, Cklahorm; Charles I, IHouse, iAssociate
Elologist, Zureau of Biclogical Turvey, Cache, Cklahona;
br, G, T, Hinker, Usmilton, Xansas; Willlax I, Zellogg,
ire Blologist, Coil Conservetion Uervice, Zlk City, Cklae
homa; R. Be Hickerson, District Tisld Assistant, lodent
Control fervice, Ccollege Station, Texas; ant X, Y. Tomarek,
Agsistant Director, Cooperative uail Study Assveiation,
Sherwoed Ilantation, Thommeville, Georgia, have besn of
great help to me. I wish alse, to thank the county agri-
cultural agents of Oklahosn whoe gave mo informaticon on the
ootten ret in thalr particulsr oounties, I sincerely

thank all others who haelped in any way with the preparase
tion of talis theslis,
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l.

LIFE RISTORY NOTES ON SIGMODON RISPIDUS TEXIANUS
WITH SPECIAL EEFEASIS O POPULATICORS AMD
BESTING HABITE

Introduetion

Synenomy
¥iller (1923) gives ths synonomy of the Texas cotton
rat in his "List of Horth American FResent Kammals™, thus:

*Sismodon hispidus texianus (Audubon anéd Baokman)
1853 Arviecols texians Audubon and Bachman, Juadr. I,
America, Vol. 3, pe 229

1891 Sigmodon hispidus texisnus Allem, Bull. imer.
Yus, Fat, Hist., Yol. 3, pe. 287, June 30, 1891"
lr, E. Aes Joldman (ecorres.) giveas tle following explane
aticn of the above changes in nomenclature:

*Zhe change is due to the fact that when ﬁ
was described by Audubon and Bachman, ev T
associated the animal with the 1'01:#, the gensriec

neze Tor which at that time was ané were not

faziliar with the %;%, been deseride
ed by Say and Ord 1825, n in 1891 discovered

that had been referred to the wrong genus and

t :lttathagamum to whilech it prop-

arly bulonga.



The cotion rat is a native American !urides, sc it
belengs to the subfamily, Cricetinase, The tuberelss of the
upper molarg form flattened Se-shaped loops, therefore, this
rodent belongs to the genus Sismodon. As only one species
is found in this part of the United States, the rodent be=
longs to the specles Sigmodon hispldus. This rat is sonee
what smaller than £. e hispidug (Table l,), whose average
measurements are: length, 252 zmme; tall, 102 mm.; hindfoot,
32 =m, They differ alsc in that S, h. texisnus has a more
reddish rump (Pratt, 1535l

Table l.
Comparison of Measuremsnts
Subapecies length tail foot
3:h. hispidus 252 m. 102 Em. 32 mm.
2 ehe toxianus 254 sm. 104 mm. 30 mm.
35.ne texianus 238 mm. 97 mm. 31 mm.

Anthony's measurements were originally given in
inehen, This mey acecunt for the fact that his figures
for measursments of Se Ne $oxisnus are larger than the cones
ziven by Frett (1935) for £. he hispidus.

The Texas cotton rat iz intermedliate dDelween Lle fleld

1. Pratt (1935) 2. Anthony (1928)
3¢ Average of nmeasurenents in Teble 2,
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mouse, Lierotus Bp., and the Norway rat in size. Its body
shape more closely resembles that of the field mouse, howe
ever, the tail is comparatively long. The head is rather
broad, tepering to a pointed nose., It is attached by a
short neck to a stoeky bedy. The ears are eesily seen dut
éc not extend beyond the helr, The tall, shorter than the
heed snd body, 1= sealy and thinly hairel, The top of the
tail and feet are a dark greyis:t cclor. The sexes 4o not
vary ncticably in size.

The pelage of both sexes iz identical and the ceascone
al veriation is very slight, The grisaled, hispild appearance
cf this rat is charscteristiec., The upper parts range from
e rich brown to buffy blackish grey. This cclor ahades off
to a dull whitish grey on the delly., The young are similar
to the adults but lack the griazled, hiapid appearance
{Anthony, 1917).

Anthony (1928) gives the length of the Texame ocotion
rat as 10 inches {254 mm.) j; tail vertebrae L.l inches

(104 =m,) and the hind foot l.2 inches (30 mm,) . Dure
inz the course of these investigations a series of neasure-
wents wers taken (Table 2}, The averase nessurements for
these animals were: total length, 238,3 mm.; tail lensth,
97 mme; hindefoot, 31 mem, It is evident that these {ige
ures are somewhat smaller (Table 1,) than those given by
Anthony (1918), with the exception of the hind foot. This
nay be 4ue to the fact that the enimals were not fully



grown, however, tley wers not noticabdbly immature.

Tadble 2.
Sex, weight, andéd measurenments of rats taken in
Hovember, 193%
Date Total length Tail length Eind-foot Velght Sex

in om. inem, leugth in in
M. grans
Eove A4e 211 83 29 69 Female
Kove 8. 204 85 30 69 "
Nove 8. 235 ioz2 32 87 ”
Hove 8. 237 106 34 926 "
Hove 11=12 239 94 31 7246 .
liove 11-12 259 100 30 98 -
fove 1le12 252 102 g 2 8 101.5 Nale
Hove 1112 264 104 32 104.1 "
Hove 1ll=12 292 103 3 129 Femanle
Hove 17. 227 97 b3 3 772 o
Hove 17 223 86 J2 77 b
Beve 17 257 159 3% 112 Eele
liove 20 207 91 30 9.5 Female

The predominance of fumales taken =y te & significant
factor, although the total nusber of individuals trapped
is not eancush to determine a true predonminancs in a larpge
ares.

Benge
Subspeoies of S. hispidus extend over all of the
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southern part of the North /imerican Continent, Cotton rets
have been reported from Raleigh, Zorth Carolina, to Couthe
erm California and from Panama, a8 far north e&s Harper
County, Eansas (Hidbard, 1933).

Allen (1940) gives the range of Jigmodon higpidus
Lexianus as,

"Approxinmate eastern helfl of Texas, westwerd to Vernon

and Sen Antonlo, northward to southwest Iiissouri and

scuth eastern ome~fourth of Hansas,®
¥r, Claude ¥, Hiddard (corres.) has found evidences of Tex-
as ¢otton rats from as far west as Meade County, Eansas,
Figure 2 shows approximate distridbution of this form in
Cklahomse
Iype Locality

The Brazos River, Toxas, is ziven as the type lceality
of this subspecies.
Eabltel

The cotton rat is principally = field rodent, however,
during periocds of adbundance, it is often found neer home
sighta on farms, At times it 18 seen in cities. In Gei-
cber, 1939, in a residential part of Stillwater, a cat wss
chserved playing with a cotton rat which it had orippled,
The remmants of two cottom rats end thelr nests were found
beneath a board walk on the Oklahama A, and ¥, College
CaMHUS .

The cotton rat does best in areas which provide suffi-
cient low cover to hide them, OJedge marsh and droom sedge
asscciations seex to harbor the greatest concentrations of
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rats (Stoddard, 1936). Cur findings agree with lLay and
BEasrer (1938) who have reported that the cotton rat rarvely
lives in woodland,
Populations

BElair (1938) found 38 ectton rate to the asore in a
sedge marsh association in the summer of 1936, Ztoddard
{1936) reporis approxizmately 4G rats to the sere in a caree
fully planned ratepopulation study in a typleal broom sedge
area in 1926, Hamilton (1939) writes of five hundred rats
baving been killed by poison on a single aore of sweet
potatoes, The reglon near San Antonio, Texes, suffered a
greet "plague™ of rats in 1889{Anthony, 1917].

Field Studies

Zrapping
Dre Fe te Baumgartner first noticed a heavy infesta-

tion of cotton rats on the lake Carl Blackwell Area in
fayne County, Oklahoma, when he began his work there in
the spring of 1938. He has kindly allowed the use of
rield nctez on the cction rat population studles which he
made in April of 1939. They are as follows:
Station 1. (Figure 1)
Location: H,W, corner, Jeb,1l0H.eells Lake Carl Black
well Area.
Yabitat: Solid stand of dluestem grass, (Andronozsc
geoparjus), 75 fte C. of sbandomed chureh,
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Arsa: 50 ft. by 50 ft.
Traps: 100 snap-bsck mouse traps ﬁﬂ. sbout 5 £t.
apart over whole area.
Bait: Mixture of rolled ocats, peanut butter and
raisins (Standard mix), .
Trap-nights: 3003 100 on April 20, 21 and 22, 193%.
Zesults: April 20,~ & eotton rats, 19 deer nice (Zerg
gyseus lsucopfls), 4 house mice
{¥us musculus),
April 21,~ 11 cotion rato, 9 deer nmice.
April 22, 12 cotton rats, 4 deer mice, 1
mouse Spe?
Totale 39 cotton rats, 32 deer mice, &
house mice and 1 mouse spe?
Station 2. (Figure 1l.) |
Location: Ne e Corner, 545,190« a1l Same gencral
erea as Station 1.
Yabitat: Area recently terraced {(19377). Vegstation
consisting chiefly of umiscellanecus weeds

suoh as dalsy fleabane (Erigercn razerosus),
broom weed {(Zutlerresis Sorothree}, and
sun flower (Heliantius anpuus). Terrace
ridges practically dare or covered with a
sparse smt-h of grasces,

Area: Approximately 100 ft. by 100 %, traps set
about 11 ft. apart,



Traps:
Bait:

B

75 saap-back rat traps.
same as above,

Trap-nights: 225; 75 oa April 23, 24, and 25, 1939.

Hesulta:

April 23,~ 56 cotten rats, 3 deer nice.

April 24,~ 27 cotton rats, 1 deer mouse,
1 mouse ép.?

April 25,- 21 cotton rals.

Total= 104 cotton rats, 4 doer mice,

1 nouse 8p.%

During the fall of 1939 cotion rats were still note-
iced to be gquite numercus shori distances north-east and
wost of St.ilil.mtar., In attempting te petl sore 1des of
nunbers, the following data was zathered:

Station 3. (Pigure 1.}
Looation: He E, corner of 545,19 .eelZe Sane ares as

Habitat:

Station 2, 100 fi, W, and 150 ft, S, of
ssction corner,

Typical upland which bas been out of culte
fvaticn for about 5 yeara, The land is
gently sloped to the scuth-sasst, It has
been recently terraced (19377), the ridges
being about 35 I't. apart, T7The vegetation
is »mde up of dalsy fleadane, bBroom weed,
and a few sun flowors, fox tall and ticklse
grasses.

60 ft. by 60 ft.
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Traps: Cnap-dack rat traps wers used, (n Hov, 1,
15 trape were set; 10 were added one week
later,

Bait: Same as above,

Trap-nights: The traps wore seot intermittently over a
J-weoks period in such s way ss to mdd up to
33C trap nightze

Hogults: Table 2 accounts for 13 rats; 10 others were
not included in this tsble because they were
partially eaten, bobetailed, or decompossd,
Total of animals takens 23 cotton mats, 1
house mouse, 2 deer nice, 1 coitontail red-

Trap-nichits ner rat for the ) stations mentioned

above were:

Tadble 3.
Trapenights per rat

Gtation 1 1 rat in 7.69 trepenishte

Station 2 1 rat in 2,16 trape-nights

Station 3 1 rat in 14,35 trap-nights

Stations 2 and 3 partislly over-lap so the seme rats

would rosm over both areas as the cover is practically the
same, One rat in 2,16 trapenizhts at Station 2 in April
would indicate that the rats wers nore plentiful than they
were in NHovember when one rat wes taken in 14435 trape
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nights at Station 3., This may indlcate a gradusl decrease
in pepulation which culminated early in January 1940.

Dre Fo I, Baumgartner'sz studies on the sbundence of
hewks and owls in this ares were indicative of heavy rodent
populations, The sharp decline in the hawk and owl poDu-
lation whiech oceurred during the eerly part of January was
indirect evidaace of 2 greatly decimnted population of cote
ton rats as pellets from these dirds indicated that this
rodent formed a large part of their diests,

Earked cotton rat activity was notliced about Decenbsr
15« However, no rats were teken in traps, I'rom January 9
to 31, a Tow traps were kepl set and baited along 2 roade
side 1 mile west of the Cklahom A, and I, Campuse In the
150 trap nizhts that these traps accimulated, one live rat
was taken on January 12, The warmer weather of January 16
seemed to cause some activity arcund 3 rat holes of this
ares, .he grass arocund twe of them wms quite ruddy. The
third had dbeen cleaned out and & lot of cul stens of Zer-
rudn grass (Cynodon dactylon), rat pellets and fresh dirt
wag niled cut on the snow Just delow the hele,s

Traps wore reset on the lake Carl Flachwell Area,
January 17, 1940, et &tation 4. BHat signs showed Utation 4
to have been heavily infested previocusly with cotton rats,
Station be (Figure 1.}

Looation: He Ze corner of S¢6,1%ecel%,

Hadbital: Terraced dluestem sof, The terrace ridzes
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were covered with low weeds and swmer grasses,
Area: 16 rods by 12 rods. The treps were plsced in
4 parallel rows, each one chain (66f£%.) from
the other, The treps were placed adout 17 ft.
apart in the rows {Bleir, 1938),
Traps: 50 snap-back rat traps and 15 live treps.
Bait: Otendard rodent nix of pesnut butter, rolled
cate and relsinas. At timees only peanut butter,
or peamut dutter and one other lngredisnt were
used,
Trep-nights:
Jen, 17=26 60 traps 600 trapenights
Jan.27= Febs 26 65 treps 1950 trap-nights
Feb.27=tare 15 50 traps 850 trep-nights
Totalew= JL00 trap-nisghts
Hesults:
Ho rats were taken in 3400 trap nights,
Trapes were maintained at Staticn 4 for & sufficient

lengzth of time to indicate that nc rats were present in

this area, Thon no rats werc taken at this sistion and
careful oruising of other areas falled to show fresh cot-
ton rat sign, it was decided to sample, pericdically, the
tollowing stations vhich represent the different haditats
found on the lake Carl Blackwell Area,

As the trapping at the following stations wms done

for the purpose of determmining the presence or absence of
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rats it was decided to set the traps in cne long lipe,
thus sampling the largest possible z2rea with & mininum
nusber of traps, Ths traps were kept sel for 4 cocnsecuw
tive &ays in each haditat durding each pericd,.
Station 5. (Figure 1)
Location: In iy He § Of 85.5,19Eeselle,y & mis Ve of
church sighte
Haditat: Second botiom, Divisicn line between blue-~
sten pod and fallow oultivated land, The
cover is made up of sun flower, lettuce
(Lgotuca gemadensis), rag weed (jubrosis
8.7}y daisy fleabane, princpsis (Prinopeis
eiliata), partridze pea (Zassia chamoeorise-
%2}, horse nettle (Solanun earolinense),
and milk woed (Asclenias 2p.7).
Traps: 50 snap-back ret traps placed aboutl 17 fest
apart in one line,
Dait: Same as in Station L.

Trap-aights: fericd 1,
2003 50 eaoh om April 25, 26, 27, snd 28,
1940,
Fegults: April 25 ne cateh
April 26 ne cateh
April 27 1 Feronyscus 8R.7

April 28 1 forooysous sn.7
Total 2 Zeronyscus S0
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Eouse sign was very evident during this pericd of
trepping {April 25-23) at Statlon 5. Dait wos removed, pree
susably by mice, from at least half of the traps each nizht,

Trapenizhts: Feriod 2,

200 50 emch ou July 13, 14, 15, and 16, 1940,

Results: July 13
July 1b
July 15
July 16
Totel

ne cateh
1 Terrapene oranats
ne catch

no eatch

1 Zerrapens orsete

Staticn 5 showed very little, if any sign of the pree
sence of mice during this period of treppins. Ten mouse
traps wers kept set along with the rat traps to try to reo-
cover some of the mice noticed Lere during Fericd 1, but

no mice were taken,
Station 6. (Figure l.)

Lecation: In He ¥We & OF Solb,19HeN1Z., 250 785, Ze of

ghurch sizht,.

Hakitat: Terraced upland out of sultivation for 5

TOATE Or NOrge ihe cover dontained sune
fiower, princpels, ragweed, little blue~
stem, partridge, horse nettls, side oats
grava (Bouteloue curtipendwlsl, and love
grass (Zragrostis spe?)e The growth be-
tween terrace ridges is rather sparse, liost
of the weed growth is oconfined to the dit-

-
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ches and sides of the ULsrraces,

Traps: fame as Station Se
Bait: Same as Station b4
Trap-nights: Feriod l.
2003 50 osch on May 21, 22, 23, and 24,
1940,
Gesults: Fay 2 nc eateh
¥ay 22 2 Zerrepene ormata
flay 223 no eatol
Yay 24 ne cataeh
Total 2 Zerrevess ormata
Trap-nichis Paricd 2.
2003 50 each on July 9, 10, 11, ané 12,
1940,

Resulte: July 9 zo eatch
July 10 ne cateh
July 11 no oateh
July 12 no eatch

station 7. (Figure l.)

Location: Ne Te £ OFf 5e5,100es%1E, 208 5, We § of
fe 32,200,812,

Habitat: This steticn wea 2 emall ravine comtaining
fringe Toreat cover, Halfl of the traps
wore pluced in the frinze forest which wes
about 50 feet wide. The other half of the
traps were placed along the dlvision line
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between a fallowed Tisld and the fringe
forest. The fringe forest was nade up prine
cipally of heck berry (Celtis oceidentalla),
eln (Ulmus smericanal, buck drash (Symphore
icarpos Symphoricerpos), wild grape (yitis
824%), dogwood (Cornus $pe.7), cottonwood
(Zopulus deltoldes), coffee bean (Cymme-
eladus diojcal, and green briar (Smilax

B2e7s |
The fallowed fleld bordering tihis fringe

forest contsined prinopsis, sunflower,
horse-weed (Leptilon cansdense), daisy flea-

bane, and lamb's guarter {Chenopodium albal.
Traps: Sane s Station 5,

Emit: Same ag Station L.

Trap-nights: Pericd l.
2003 50 each on ¥ay 26, 27, 28, and 29,
1980,

Resulte: liay 26 no catch

¥ay 27 no catoh

Eay 282 no emteh

¥ay 29 no o=t¢h
Trap-nights: Period 2.

2003 50 eack on July &, 5, 6, ang 7, 1940,
Results: July & no cateh

July 5 2 Heotoma floridana
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July & no cateh
July 7 1 Heotcma floridaa
Total 3 Feotoma floridasa

Oa July 11, 20 snapeback rat traps wore set on the
west side of Boomer lake, 1j miles north of “tillwater in
an area kncwn te have been Leavily infested w=ith cotton
rets during the full of 1339, In the g‘nnmd.ng & days that
these trapz were zget (80 trape-nights), the only aniral take
en was a gzround mquirrel, Citellus tridsceslineatus

Station 8, (Figure 1.)

Looation:
Habitatl:

Traps:

Bait:

Fe %= % <f 3.9.195..%153:

Lake side, not true sarsh because water
level has only reached this peint in the
laet year, The dominani plaats which made
cuite a low dence growil were sedges (Cap-
& £pn.7), willow sprouts (S3lix sp.7), and
knot weod (Pglyroncm Bpe%)e

70 snape-buack rat trape placed adout 17 feet
apart in one linas, adbout 20 feet baok from
the water's sdzge. '

¥Eixture of peanut bdbutter, rolled ocata, raie
sing and bacon Cresse,

Trap-nights: 2203 70 sach on July 16, 17, 18 and 19,

Aesulis:

1940,
July 16 no ocateh
July 17 no eatch



July 18
July 19

Total

17

1 Zerrapens gmnata

no oatsh

1 Texrrapens crpate
The followingz summary of trapgping sotivities will help

tie reader to got a nore conpact view of Just was has been

done in the way of trappiag durin; the course of Lhese

Summary of Trapping (Figure 1)

investigaliocns,
Table be
liov, 1=21 33C trap nichts

Jane 9«31 150

Jan, l7<tiar.l5 3ico
April 25«28 200

Yay 21e24 200
‘Uay 26=29 200
July &=7 200
Tuly 9e12 200
July 13«16 200
July 1114 - 80
July 16«19 280

Station 3

1l sile Wy of Ay & X,
Campus

Station &

Station 5

Station 6

Statien 7

Station 7

Station 6

Station 5

1i nmi, He of Stille
wator; west side of
Boaner lake,
Station B8

This acoumulation of smearly 5000 trapeaights in habie
tats that were previcusly infested wiil cotlior rats cere
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tainly proves that there wnz a very severe decimation of
sotton rats in the region of Stillwater.

It is 2 generally knosn fact that thiz animal wnfere
noes a yearly die-off in early sopring or late winter (Hooe
arek, 1937} It iz alsoc suggested that cotton rats have
more or less definite croles of numders over a pericd of o
few vyears. Icmrek (1937) observed severs die-off’s
following pariofs of marximmee abundancs in the first fow
monthae of 1926, 1930, 1934, end 1930,

Extent of Decimation, Soon after the decimation was
noticed near “tillwater, plans were nade to find the exe
tent of tha 2ie-off, Cnly a limited amount of information
has been obtalined as fow workers are int.ersaw in this
forn. Uowever, information recsived hHas come from widely
separated points of Imown cotton rat ranges

It is of partienlar interest that the population of
Bisvmodon hispigus in reglions both eest and west of ﬁe
range of texisnus have apparantly not undergone maried Ioe-
duction during the early part of 1940 (corres., Sele Y¥one
son, Tucson, Arizona and 5, V., Somarek, Thomssville,
Cecrgia). '

Dre Be Co Rinker, Familton, Zansas, {corres.) states
that S. he texienus were so mumercus during 1938 and 1939
that they “fairly searmed”, OSinece December 26, 1939, in
mamivn. trepping, he has taken one and seen one. e
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states that he has sesn no dead and does not kuow whet:er
they died or migrated, ¥hat ever the cause, they have ale
nost completely dlzappesred,

He Le Whiteker, Xuskogee, Cklakoms, reports {corres.)
a ¢le-off of sixilar proportions at about ithe same Lize of
the decimation noted here. He also reports decinmtions
during the first sert of 1934 end 1536,

4 letter from %Y. He Zellogs, 21k City, Cklalors,
(corres,) &lsc indicates a decimation of cctton rats in
that area whilch presunably came adout during the early
part of 1540,

A veory apparent deeorease in cotton rale is svident
at Cellege Station, Texas, (R. B, Hickerson, corres.j.

He states that the decreaze has come about in the last
year (1939-1940}, and that "they are scarcely to de
found" at the preasent time, |

These i locations would seex ¢ Zive one a falr sone
ple of the range of J. L. texlapus. Howsver, it is entire~
1y pos=ible that there are leooasl islands of cociton rats
through=out the range of this species that have notl been
dsninated, The fact that cotton rat populations are mere
conspicuons in optimum heditat mskes thelr presente seen
very spotted when larszs aress are considered (Figure 2.).

Hore detailed information on the status of the cot-
ton rat has besn sought for Cklahome, This information
wvas gained in various ways, ZJersonal letters were exchange
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ed with individuals who wore iz a positioan to lave consie
derabtls information on wWhis form, sone information was
gained by telking with pecple from wvaricus parts of the
stats, ond a questionnalire was sant out %o sach sounty
agricultural agent., In some ocases the reliadility of this
ianformation ie copen o question since scues of the people
have indicated that they wers not famliliar with the cote
ton rat, The results of this guest for information on
the status of the cotion rat in (klehoma are shosm in
Figurs 2,

The data obiained, although not scnelusive, suggests
that cottom rate are generally nore plentiful and of areate
er sconomic inmportance in ths eastern part of the state,
¥e Mo Kellogs, Elk City, Cklahoma, (corres,) suggests
that overe-zrazinz may have destroyed cotlon ret habdbitats
iz many areas throuzhout the weatern part of the stale.
ible fectors in the decimation in this immsdinte area
seen %o be & shortage of food, low temperatures, a blanket
of snow, and 4isease, It 18 alsc possidle ihat the cot-
ton ret greatly lessensd ils own awmbers through cannibale
ism or that othor prefators were rassponsidle for = larse

part of the descimalion.

1. Thortage of food. General ctservetions by lre Feolie
Sswngartnor (field nctes) indisate epproximately 1/3 eof
the stalks of sesd bearisng plants wsre cut by rodents in



2l

the epring of 193%. In late August rat demage agein besceme
eonspioucus and by the nmiddle of Cotober moat of the seed
bearing plante had been cu: off, Plot counts in lHovemder
indicated thet 60 to 95% of the stalks were cut by rodents
ant most of the seeds had been consumed, The barzing of
shrubs and shoots and eating of grass orcwms was also of

- eomnspicuous mge. These cobaervatiocns strongly susgest
that the basic winter food supply of octian rats was de-
finitely limited,

2. Low temperature (Jee Figure 3). This graph shows
two periods of low dally minirmm tampsratures. Irom Jane
wery 5 to 8, the minimme temperature stayed below 10°F.,
and went down to «5°F, cne day. During the ten &sy period
from Januery 18 through January 27, the dally minimum wes
from 14 to 26 dezrees lower then tihe average ninimm for
January. from January 18 through January 26, the daily
maxinus was 20 to 32 degrees less than the sverayse maximum,
Az the renze of the cotton ret is confined to aress where
noderate tempsratures prevall, these perlods of unususlly
low tesperatures may have csused hesvy nortality,

3+ Lack of food due to & blenket of snow, The followe
ing table shows the amount of snowfell during the latter
part of December and January, 1940

sime' ths cotton ret ie nol Imowe to store winter food,
this species must depend upon foraging for food at fairly
reguler intervals, The snow blanketl mlich atayed on the
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Table J.

Precipation in the For: of Snow
Dace 23  &19 in. Jan. & 07 in
" 2k 3 " TT W29
" 25 10 ¢ " ol W01 "

"2 A0 ™ * 19 Trace
Jane 1 GO3 " *23 W02 "

. L 27 "

ground in places for nmlyux-mmf have bean 2 Goe-
oided hindrence in gathering food if it 4id not entirely
prevent the rat froz leaving its burrows, Fleld chservae
ticns bore this out,

he Dicensa, The theoroushnesas and the comparatively
short time invelved in the decimation ltere sugsest the
posgibility that e very contageous und deadldly epizootio
was nrasent,

Ire Edward Franois, Curgeon of the U, &, Mudlle
Health Zervice, sxsmined a specimen of the 1726 &lg-off
for tuleremis, a common rofeat disease, and found no evie
dsnce of the dlsease prssent (Stoddard, 193))e Dr. Lowis
H. loe, Assocliate Professor of Bacterislesy and Veterinary
¥ediecine, Cklahoma A, and B, Collere, exanined a male rat
which d@iled Fedbruary 25, 1940, after having been in captive
ity since January 12, He reported no lesions of tularemia
ovident, fomarek {1937) foun? 3 cases of severe coccidio-
sis after a ==a!l population of banded rats disappeared,
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but he had no evidence that this wes the cause of the
die~off,

After severe dle-off was noted here, a numbsr of nests
wore examined to try to find out Jjust what happened 10 the
rate. 7Table 4 shows the number and types of nesls exanine
ed and the somnlete oarcasses end cercass resnants found in

caol LyDee
Tadle e
Results of Examinations of Nests
tYiest Typoes o, of Heats Complete Sxin and
Exanined Carcasses Bonas
Above ground &7 0 3
In burroes 30 | 5
Under cbjects 33 s 6

The complets carcasges were deconposed deycond & point
where they could be used in the ladboratory te determine
the nossibility of disease causing the animait's death,

Z11 5 of these rata were in slesping position with the
head lyinz against the side nnd the tail lyinz on the bote
tém of the nest, curlsd around the froat part of Lhs boly.
Two of these reats were found in one nest,

in several cassg the fragmentary resaing seened to
represent two rats thet lived in the same nest, The skin
and bones were always dlsarrenged in the nest or partially
pulled out of it, These remmants ray have been due 10 fo=
predations sf other cotton rats or cther navmals that
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would not have to destroy the burrow Lo get to the rats,
On the other hend 1% i3 possible that these rote died and
wore then esten by otier cotton rata, The facls that the
remnants were found in the nests and the nests and burrcws
weres not disarranged tend to support the lattar hypothesis,

~ Parasitism, predation and cannidelisn that accompanied
the larpe populstions of the sctlen rats nmay have also deen
fectors in their decliane in numbers, In finsl analysis it
is pleusible to sssume that a oconbimation of two or moys of
the sbove faotors resulted in the aluocst conplete decimation,

The above mentioned indlieations of severs die-cff
prompled othor metncds of determining the numbers of cotton
rate that were present before this severe decimation, Accorde
ingly, the home or nest locations in burned-over areas were
cocunted, Four one-acre arcas were selected and the follow-
inz nest counts wure mede:

Tadle 7.

Humber of nest loeations found 1Ia 4 different
habitats,

1. Terraced zgrassland hillside

2. Terrsced cultivated hillside {fallcwed
5 years or more)

e Foadside {gently sloping to west)

Le Toadaide {includes ravine and banks
sloping to 1t)

BE 3¢
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The areas surrcunding the nests and the nosts theme
selves showed varying amcounts of rat sctivity., Some had
several entrances with a lot of material suck as seil, eut
stens, rat peliets, etlo., scattered along the runs iz such
a way &g to bulild them up a&n inch oF two above Lhe surrounie
inz ground lovel,

From the work done around the nests, it would seem
thet at least half of them wers ihe work of more than one
rat, By applying thic sssunption, it seens thal one cculd
arrive at a very conservative sstinate of the populstion
whiol hind been present, by multiplyinz the number of nests
by 1}. The use of this formula would give one an estimste
of sbout 45 rats per sore in field areas and 72 per acre
in road-side areas, It should be noted that this formuls
is used only %o arrive at an estinste in this ares,

The grester population alonz the roadside coulsd probe
ebly be explained by the fact that the rats cculd noke
their nests easlor and they would be detter protested near
the road-zide bask due Lo tho dense grass and weed Zrowlh
which iz usually found here. In siamllow ditelios the grass
and roolts of ths oversanzing sod usually cover & very good

run 2ad often nany assis,

Plgure & indicates approximately the locaticon snd
nupber of nests found along a roadsides arsa {(south 8ide)s
The west halfemile (Yo, 3 of Table 7) is gently slopsd to-
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ward the west. The east halfe-mile (K0. 4 of Table 7]

slopes from both sides toward lhe ravine in the center of

PR R S mare L mtt S mlomta 7

A. (Area No.3) { (ArcalNo.¥) ) |

|

{
_ ' —C
e : :

Figure 4. Hest sites and preferesces along one mile
of roadside a rod wide {(Nos. 3 and 4 of
Table 7.) Ae. Dots represent nests,
B, Contour of A Ce Zavine containing
trees and shrubs, (Kot drawn to scale.)

it., It is interesting that the heaviest goncentrati ns
of nests are on each side of the ravine, There were no
nests in the tree and shrudb area, The greater number
of nests on the west side of the ravine may be due to
the fact that a small guiley. parallel with the roed,
facilitated nesi bullding.

Careful cruising of areas ko, 1 znd 2 of Table 7,
indicated that ocut in the field, the rats prefer to bulld
their more or less permanent nests in the banks of ter-
races, Only a few underground nests were found away from
the terraces,

Great concentrations of cotton rat nests were also

noticed along the margius of some cullivated flelds. Im
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these fields the rsts usually meke fence rows, weedy tere
races and gullise or other waste places, thelir hesdguare
tors, with well worn runs extendisg outl into the field,
This is in agreement with the chservations of Anthony
{1917}« 1If these refuses have been worked by ncles, the
rats usually have some underground runs, however, most of
the nests will de above ground, protected by & elump of
grass or other sheltor,

A grest &deel of cotteon rat sctivity has been noticed
near rook piles, One community sewned to center about a
rock cuteropping and large rocks whieh lay delow it along
the hillside,

Cotton Rat Siga

Cotton rat runs are perhiaps the most evident "sign®
tec the casual ohserver. If these runs are used much they
will be strewn with plsges of grass and rat pellets, The
above-ground nests are usually gquite evident sisns of cote
ton rat aotivity. Hat pellets are often the firet sizn
noticed, ‘uantities of out grass in thick grase erees are
ususlly the work of cotton rats, At times, cotton rats
cut aress of several acres of weeds so cormpletely that they
give the appearsnce of having deen mowed, Cotten rat halr
and bones in hawk and owl pellets and mammal feces are
also sizns of the praesence of rats,

R e -

Kests of this reglon can be divided into three &iffere
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ent types according to lecaticn: those nade on top of the
ground; those made in burrows; and those made in or under
piles of wood, rock, or othar matarials,

3 Orounde Yests on top of the zround are
often built under & oluwp of grass or aleng & slight dank
with a heavy grurth of zrusa lopped over them, “here
clumpe of bluesten are several feet apart and 1ittle sover

between, cccassionally twe nests will be located under the

sare clump. The nests above ground may serve only ac tempe
orary or summeYy shelters, however, one sres was noliced
where no other type of nest seened to beo prosent. These
nests ars ususlly sphericel bdalle of cut grass with finer
sefter parts oun the inside and courser materials on the
outsids. They are from & to 10 inches in &lsmeter and
usually have 2 openings which eare merely open pockete in
the side of the nests The runs to these nests are well
beaten, bul are z:mt. clutlered with cul stenms, earth, rat
pellets, ete,, a2 is characteristiliec, Adove-ground nests
wore quite predominant alongz the fence rows cof 2 plowed
field which had growmn up in sunflowerse A very afficlent
nstwork of runs joined thess nests with all parte of the
field.

Burrow Lests, The burrow type of neat iz usually
found in a roadside bank, alon: terracde ridges, and in
the danks of pullies, however, some are found in level
ground, Figure 5 shows & very simple type of undersround
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neste, ITIhs tunnel was sbout 3 feetl in lenzih and sesnsd to

Filoure 5« Diagram of a sizmple underground

nest.
The nest wae in 2

be part of en ebandoned mele tunnel,
hollowed-out space, & or 10 inches acrose, aboutl halfl way

betwoen the two ends,
Pigure & shows a littile more elaborate system of dure
rows and some are much wmore complicnted tihan the one rape

Uy
O
— L0t

Fizure 6.~ Disgran of an underzround nest
with a more coplicatsd srsien

of burrows,

resented in Pigure 6. 1larsze nest lcoations with 5 to 7



opaniags which led through burrows of verying leagths are
often found in terraces. The burrowa are rarely ners then
2 or 10 inches below the surface of the zround,

The tops of mest of the nests sre within L inches of
the surface, Nowever, in some agm & sacond aest 13
found which is usually below and at one side of the top
one, The tops of these lower nestz are usually within 2
or 10 inches of the ground levels The grass of ihe lower
nest sleays seems newer and thlcker than the top one, widch
might indicate that it was nade as a2 special winter ns_st.
¥here dsad rals were found irn nest regions with two nests,
oy were always in the lowers

A Qdefinite pericd of cleaning cut of cotton ret bure
rows was ncticed about the midédle of Decembor, 1939. €14
pieces of rat fur, bones, psllsts, fresh 4irt and sonme old
rest straw were plled mear the holes or scaltered along the
runs for a short distance, This mey have been the tine of
building the lower or winter nest,

Hoate Under Chiects. The necis nmade under naterials
were of varring degreess of eladborateness, Those under
plsces of building paper, single boards, piecss ol netal,
ete,, weres usually Jjust tamporary shellers witnz oaly a
g=all nest. Some of the nore pernmanent nest sights
were a2lso equipped with the dseper winter nest arrangee
ment dasoribed in ile discussion of burrow nests, Figure
7 disgrems the zest and tunnsl arrangement under a larze
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Figure 7.~ Fest and burrcows under a large rock,

The cotton ret does not show very gocd gense in 2hoose
inz a site for its nest from the point of visw of floodinasg,
Fore than half the rock pile baffles in the roadside dit-
ohes ip this part of the lake Carl Bisckwell Area contain
cuite elaborate rat nests, The very dry fell of 1939 may
have nede these seenm suitadle places for nesting,.

{ns area of especially great cotion rat activity cen-
tored about a »ile of large rooks in 2 bluesten gold repion,

Life Eistory and Zcomomie Status
Zeproduction

Data on the bdreeding hadbiis of S. he fexisnne ere very
limited, 20 other sudspecies will be conailered,

Yaryinz numbers of young have deen reporisd for the
different subspecies. Iurt (1933) reported a femmle, S. he
gienezne, which cchteined 17 fetuses, Oravid femsles of
Ze he pallidus are raported by Bailey (1931) to contain
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frem 4 te 11 fetuses, BEri=ley (1923] found from 3 to0 9
gotton rats to the litter with zan average of &, in Horth
Carelina, The maemae are normally £ to 12 in mmbdere.
Swihla (1925) states that the young of Z. be hispidus are
able to rua aboutl at dirth, thelr eyes open in 2% hours,
end they are weaned at sbout 10 days of age,.

Temperaturs soens to be the fsotzr which controls tle
length of the breeiing seeson. In wam: climatess lie anie
mals bresd the year around. Oravid females have been takren
at daleigh, orth Carolina,in January, May, July, and Cote
ober (Brimley, 1923). Stoddard{193l) sives the fellowing
on the breeding season and young of Z. Ne Rispidus in
Georgia:
A few young are bLorn in sprisg dut the greatser nurder
The winter, Fram 6 Lo9 are produced et & times  The
weight of & born in captivity on Cot. 27, averaged &
grans esch on the fourth deye.s A8 thay are born in a
Tery sémeed wtate of dereléifnt, ey quickly be-
Balley (1931) suggests that 5. he pallidus in Now Hexe
fco has 2 or 3 litters a year. The size of the rats taken
near Stilleater in November of 1939, might indiecale only
one or twoe litters during that particular season as none
of the rats taken were noticably immeture, Iowever, no
eareful study of them was made.
food Habits
Stoddard{1531) sums up the feeding hadbits of the oote
ton rat gquite well im the following:
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*"In the wild state they apparantlybbubaint larzely upon
various seeds, roots, green sprouts on basses of broome
sedge, grasses and possibly larger insects, for beectlee
wing cases are numerous in their run-ways, Captive
cotton rats usualliy eat meat resdily =arnd fondness of
cartein individuels for quell eggs makee than obnoxe
ious upon the quall preserve, %hen emught in "live
traps™ they frequently kill sund partly devour weaker
indivicduals of their own kind,

“Experiments carried on by the Investigation demonstrae
ted that the cotion rate are fond of seeds of sunac,
partridge pea, and especially the seeds of variocus
pines, although they do not appear Lo care for or e
2ble to handle the smaller weed ceeds, They dlg up

and eat the roots of perennisl legumes, especislly
bushk clovers (Lespedeza), doing consideradble dmzaze to
quail-breedinz areas in this way 2t times,”

In heavily populated cotton rat habitat, a larze pere
eentaze of the weeds such as dalsy fleabane, broom weed,
rag weed, and some sun flowers were found to be out st
about 3 to 5 inches adbove the ground, In some cases this
was uniform eaocush te give the appearance of having been
mowed., Some of these areas were 10 to 15 acres in size, A
somewhat similar cutting of Bermuéas gress wes noticed in a
few areas, however, the gress was cut close to the ground,

The cotton ret is net known tc store food te any gZreat
extent, however, a few small temporary depols of food are

oceasionally found., Elair {1932) found nuts of black
hickory (Carya duckleyi), pecan {Cerya pecan), and scorns
of black Jack-cak (Suercus mgrilsnéica) under a rock where
he slsc found a male cotton rat. Twenty tc thirty horse
nettle seceds were found during this investigation under
sams cld building paper and boards which alsc covsred a

cotton rat nest., In another place several 3u§fio?6z;56§ds
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and a2 large amcunt of cotton rat pellets were noticed une
der an cld lard can 114 which was leaning agzainst a bank.

The sbove quotatien from Stoddard {1931) sums up very
well the observations made here on the cotion rat. A male
gotton rat kept in the labaratory from Janaary 12 to Fabe
ruary 25, wag quite fond of sode crackers, letiuce, cabe
bage, carrots and sunllower sceds ae well as =meatl scraps,
sunac seed and partridze pea mentioned above,

y =

E 1 - & £5.
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Hamilton {1939) zives the follcwing on the destructe
iveness of Sigmodon higpidus in the ZJouth:

"Cotton rat damage to sgnr cane iz severg 36 per cent
of the orop sometines being destroved and in some ine
atances a2 nuch &8 78 per eont, In southern Florids
truck farming is an inmportant industry, and every type
of produce here raised is subject to damagze dr the
ectton rat, In 192% the damage amounted te 345,000 to
the 12,000-acre tomato erop, while in 1931 it was
estimaled that the loss to all truck crope amounted to
£150,000 in spite of control memsures by the farmer.
Three or four plantings of scuash are freguently nece
essary bdefore even & partial crop may dbe raised,

sweet polatoss are often 8¢ badly damaged that they
have no market value, and the bsst of the winter toma-
toes sre often ruined by the rodents.™

Bailey (1931) saps,

*Crain at any stage from groen blades tc ripening heeds
is a favorite food."

Alfalfe is slso very acceptable, The animal probadly
gots its naxme from the fact that it iz so fond of cotiton
sced,

*Cotton rats are vor{ desstructive to :gfming tosatose,
In one truck garden (in Texas) practically every third
ripe tamato was a mere shell, As these rats feed in
the daytime, they are often caurht al thelir nisde-
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meanors” (Streocker, 1929).

On the othar side cof the pleturs, the cotton rat prode
ably is of some value as a "duffer® food for predatory
fores that night otherwise feeold on zane 8pecles, Ir,
Charles Y, Rouse, Cache, CXlahora, writes (corres,):

*The izportance of the cction rat in this area rests on

the avalladility to raimu and predators, who might
othersise prey on 8 es considered of mter inport-
ance, ror example, !.n exerxdining slightly over 100

coyote dro;*am. remains of cotton rats were found on
g ccoasions,”

Sontrol

These anirals are usually coatrolled by nstural nmeans
such as unsuiteble habitat and predatory reptiles, tirds,
and mamals, At times these forces pget cut of d»aslance and
definite control measures must be apniled,

Tomarek (1939) believes that fire is a great help in
keseping land from becoming coptimun cotton rat hablitet, Fe
believes fire to be the zey to & balanced normal population
between quail, rodents and larger rarmals,

Second to systematiec burning would come peisoninge lire
Jemos Cilver, rodent apecialist in the Bureauw of Biological
Survey, rives the following on preparstion and placing of
poisoen (Stoddard, 1931).

"Ireparetion of bait. ¥ix 1 tablespoon cf gloss stareh

' ' d water and stir inte 3/ pint of
boiling weter to maxe e clsar starch paste. X 1:: one
cunce of powdered = hnine (alkaloid) with 1 ounce
of bdaking sods angd stir into starch paste to & smooth
croany mass free of lunps. Stir in 1/4 pint of heavy
corn syrup and 1 tablespoon of glycerine. Jour this

mixture over 20 guarts of good qualily, clean whole
barley and stir thoroughly to cost each hernel. Spread
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out on a newspaper Lo Ary.

ched baits Loeato cctton rat runs and

: zod handiy polsoned barley at any

peint a thom, Sutm the ha;lt for a fool or more

along the trall to aveid the danger of live stock pick-
ing up & toxic dose, Flsoe & balt overy 10 to 12 .

pagces zlont & continuous systen of runs ama closer _
whare the infection is unusually heavy. Twenty quarts

gipoiacmd barley should =axe ap roximately 1,000

tee

"Pgisoning ony be done at any seascn, but preferadly
between the conclusion of the burning season and April
15, in order to afford meximus proteoﬁm from rat de~
predations to ground nesting birds,”
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Supmary
l. Fearly 5500 trapenishis plus intensive fiseld gbe

servations demonstrated that the Texas cotion ret, S. he
texianus, was very abundaat in the fall of 1939, dut
practienlly dimapreared in January of 1940,

2¢ This decimatlion was found tc extend over most of
the rance of J. he Lexianus, but apparently 4id not occcur
in the adjoining panses of oither subspecles,

3« lLack of food, low temperaturas, & blanket of snow,
end diseass probably osused the dscinmation,

Le Timbered areas, both upland and low land, were not
inhabited by ootion rals,

5« Three types of nests were found, nesis above zround,
in burrows, and under cbjecis,

6o IIany nest locations consisted of two nests, The
lower nest appeared Lo have been bulll Tor winter cocoupae-
tion. |

7. Terrsce ridges were preferred nesting ajtes.

3. Nests locsted in fleld areas averazed 32 jer acre.
Zents locsted in roadside arsas averazed 48 per aore.

9., Due to their abundance, cotton rets are probably
of zreater econumic significance in the eastern and cen-
tral part of the state,
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