POPULATIONS OF SMALL MAMMALS ON RATLROAD
RIGHT-OF-WAY IN PRAIRIE OF CENTRAL ILLINOIS
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AnaTRACT. —- Snap-trapping  (approxi-
mately 1700 trap nights, 34 lines) was
performed from July 1944 - July 1968,
i tall grass vrairie of railroad righig-
ofway in central Illinoiz, The hahilats
are deseribed generally, in resard to
climate, #eil, and  vegetation, Small
mammals (326 ropreascnting six spe-
cleg (MWus muscutus, Blaring brevicaud:,
Microtus ochvogaster, Peromysous maini-
witlgds, P Tewcopus. and ono specimen
of Speratophitus tridecewmIineoiis) wers
trapped. Other mammals observed wora
Hoofranklingd, Warmmole monds, Silviloe-
s floridenus, Didelnhis mersupinlis,
Mephdfiy mephitly, and once Musiely er-
wineg, P lewcopas, the most abundant
manmmal, wag taken fn all habitals of
‘the study arvea. Bex and age ratiow for
P lepcopus were obtained. Tts mean
numhber of embryos wag 4.28 + 045 (2.
6. N #1Y. Tis bhrecding subsidesz in
winter and sommer, Wales of juveniles
oy ddults generally oxceed in numbor
females of comparable age. Pemales
nearing term of prognancy are signifi-
eanlly Tess abundant than those with
tiny cmbryvod, Roproductive data on
other amall mamma’s are pDregenied,
P, owmoniculefus was wsually associated
with horgetaila, Wus musoniny was gal-
dom taken in tall grass prairie, hut was
lacally abundant on lwo océcausiond.

The **flat lands™ of eentral IIIi-
1ois have been disturbed drastically
by agricultural praetices. The deep,
rich #0il and level tevrain of the
“praivie peninsula’  {(Transeauw,
19€5% once gnpported deciduong red
oak-maple-basswood-elin  Torest and
tall grass prairie (Shelford, 1963;
Gleason, 1912 Vestal, 1813 ; Sperry,
1035 Vesmal and Hesrmans, 1945).
Along the rights-of-way of several
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railronds in this area there is rela-
tively undisturbed tall grags prairie,
maintained by drainage, occasional
glearing of brush, and burning.
Mardly a ““wilderness,”” this habi-
tat seldom has been invesligated
systomatically, even though it now
provides the bost source of infur
mation  available on  the formoer
prairie in this intensively cultivated
area. Although my departnre from
central Illineis preclnded much of
the intended investigation of this
habitat, it iy my purpose fo record
wy fndings especially in regard to
the sinall mammals, so that this in-
formation may be available for fu-
fure work.

Mrerirons

Small mammalg were sampled by
guap-trapping for 18 suceessive months,
except September, December, and Jan-
uary. One preliminary trap line was
set in July, 1984, and the remainder
(83 lines) from Webruary 22, 1966, fo
July 30, 1965. Although 5} traps were
used In each line, in some warmer
months large groond squirtels, grass-
hoppors, wind-blown leavos, and rain
aprung seme trapd, and a4 vandusl ceut
the treadlelocking wires from 20 traps
nn the next to the last line set out.
Wilh rolled cats used as hail, iraps
were placed at 10-vard intervals, usnal-
Iy in a rtraight line about 493 yards
in length, :

Ohservations on vegetation, road kills,
and live animals provided some infor-
mation, suach ag on the emergence of
ground aguirrels from  hibernation.
However, a systematic natural history
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waz nof attempled,
nut determined.
The Peromyscus wera assigned Lo age
categories, defined as “aduita” and “zub-
adulis™ if characlerized by reddish or
dull brownish (fresh) dorsal pelages.
respectively, and as “juveniles’” if gray,
Bize and reproductive activily were uti-
lized alzo in  determining matoriiy.
Immature P. Zewcopus fall in the range
of variation for 2. maricwlatus. Owing
to the far greater abundance of lewcopus
all juvenile Peromyscus were assigned
to that species. The key characters list-
el by Hoftmeizrter and Mohr (1857) usu-
ally idenlifly aduolls of these apocies.
{me valuable new dlagnostic character
utilized is the shapo of the tail. In sub-
adult lescapis it iz short, but more al-
Lenunte distally than T mapdicalstus,
All fermales were dizgected in order io
determine preghnancies. Tho erown-
rutmnp length was measured of the larg-
eat embryo in each pregnant mouse.

Home range was

Sty AREA

Railroad rights-of-way wore investi-
gated in central Iinois, along o west-
easl line three miles easzt of Montieel
lo through Champalgn-Urbana to five
miles cazt of St. Joseph-—approximate-
Iy 40 miles, including some areas (e. g,
towea) not studied Decanse of drastic
disturbance., The vailwars were of the
Ilinpis Central Rallroad, west of Cham-
paign, and the Norfolk and Wegtern
Railway, east of Urbana. The habitats
along the rights-of-way varied mayked-
Iy in widil. In many places the hound-
aries of the habitat were delimited
sharply by plowed fields or movwed road-
sides.

Sowme Physionl Faotors: Climaftie dala
obtained during ihe study are summar-
ized in Table I. Graphs (not published)
based onh ihis table reveal slight differ-
ences between the two winters, in re-
gard to ilemperature. Deeomber and
Jannary in 1964-1965 were cooler and
warmer, respectively, than these months
were in 18651966, Precipitation wag
low in the fall of 1964, eompared to
that of 1983, 1t was very low in Coto-
ber-JTanuary of 1965-1968, and there wus
little snow cover then. 1The Lotagl snow-
fall for November-Marceh. 1964-1965, was
glgnificantly preater than for the same
period in 19651966, The relative humid-
¥ changed litle throughout the study.

The =0l is fandy loam, blackizsh when
moist, gray when dry, occasionally
brownish, The rvoadbed of gravel and
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einders supports some vegetation on
ithe slopes, and containg burrows ol
gevoral mammealg {e.g., rabhit, ground
aguirrel, woodehuck) and some ingects
(e.z., ants). The waler tahle is rather
ligh, especially in a vainy apring. lx-
tengive burning of the habitat was oh-
gerved in May, 1966,

Fegetation: The vepctation was fair-
Iy homogenoous for many miles along
the railrowds. Vegetation types obzerved
wera (1Y byush communities of black-
borry (Rubus), wild plum and cherry
{Prypuy), and sumac (RAus); {8) her-
baeceony communities dominated by tall
grasser or forbs, of which geldenrod
(Soldago) and milkweed (Asclepins)
were conspicuous; (3) wetlundg sup-
porting cattails (Typha), willow (Sa-
), and gsedges {(Corex) ! and (4) donse
stands of horselails (Heuisetisn) inter-
mixed with hblackberry on dry sandy
vomdlbed or bordering marshes, In the
apring, annual plants push up through
the brolken down vegetation of the pre-
vious wear, and may attain helghts of
slx fect or more by antnmt. Some in-
trodueed {(or weedy) species werc pros-
cnt such az dandelion {Tarcercum),
red clover {(T'rifoliuwm), alfalfa (Medi
oaga), and mullein | Verbasoum).

Manwal Porooarvioxg

were not common,
Sknnks (Mephitis mephilss) were
Tound  oveasionally, dead on the
highway adjacent to the railroad
rizht-of-way. Domesiic cals { Melis
ealus) ware geen occasionally, in
day or night. A lactating erminc
(Mustela ermines) was found dead
oh the road Cour miles west of Bond-
ville, adjacent to the siudy habitat.
{This record is marginal for the
known geographic range of the spe-
cies.} Chicken bones were at the en-
trance of a4 den (fox?), but no hairy
ot seats were observed, The badger
{Taridea farus) has been taken at
St. Jogeph, but none was seen in the
arca.

Other probable predators were
Spermophifus frantling and Blaring
brevicawde. Both are well-known

Carnivores
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Tasre L- - Geacral climatic data in the period July, 1964-July, 1966, [rom ceutral Hlinois.

Temperature (°F)
Relative :

Means Iixtremcs Humidity Pre- . “I'ntal

— . cipila- © Snow-

; tian fall
Meax, Min, Mesn Max | Min, Max,  Min. | Mean | (inches) {inches}

I

July 1964, ... BS.E 63K FRLT 94 52 100 29750 2.41 ¢

Aug 1964, .. .. B4.5 #A0.9 | F2.7 5 101 51 100 31 710 2.59 0]

Sepr. 1964 ... TRUEOAE S| 671 93 41 Pl 19 B8.0 2.18 U

Gl 1964, ... ak.4 4.7 | 3314 K3 i0 i 20 61.0 .16 0
IWeow, 1964 . 8.4 33,1 453 77 6 G 20 1 67.0 3.42 6.9
Dree. 1964, ... 35521902 53 2 96 48 | B4.0 1.7% 3.6
Jan, 1955 36T PIRE 2760 62 = 95 3|70 4,13 8.3
IFeb, 1963, ... 35,2 ] 20,5 | 26.9 &0 =6 e 1.6 37
March 1965... .. RG] 240 313 55 10 930 33| 6%.0 - 2.50 0.6

April 1965, ... a6 | 43,21 52.9 84 00 e M| 730 36 a

May 19650, 791 | 36,9 63.0 RO 395100 2000 715 3.66 0

Junc 1965, ..., 81.5 | 60,7 71.1 9 52 98 230705 308 {

July 1965..... Ki 4| 635 733 94 3310 17508 5.12 . 0

Aug, 1965, .| 81.1 | 61.5 71.3 03 46 | 100 LR E 6,89 ¢ {

Sept. 1965. ... | 76,6 | 37,1  66.9 8e 39| 100 i3 i 591 Q

Cret, 1965.. ... 65.0 | +4.5; 3.9 81 24 o7 2306600 1.96 ¢ 0

Nov, 1965, 53.6 | 35,1 | 44.4 71 17 9% 27 680 1.24 Q
Dec, 1965, ... 44.3 | 30.6 | 37.5 63 15 a7 35 V4.0 2,88 1.3
Jaa, 1966, ... 3.7 140|219 Booo-12 93 27 1 650 0.40 - 0.5
Feb. 1966, . ... VIFLS 213 294 3% 2 et 22| 67.5 2.07 . 6.6
Mareh 1966, ... 3.0 32,2 | 41,4 73 L6 7 22 64.0 1.91. 3
April 1966. ... 3.3 40,1 | 49.2 762G 100 241 670 464 .1
April 1966, ..., 38.3 4001 | 492 oo | 100 24 | /7.0 4,64 0.1

Mav 1966, .. 68,3 46,4 | 57.2 ¢ &Y 100 21| 7003 2.99 0

June 1966, B4.1 1 603 | 7220 95 4| 100 - 43| 770 3.02 0

July 1966, ... | 90.2 | 671 FRY 101 56| 100 3| V0. 1.34 0

omnivores, Franklin's ground sgnie-
rels were observed from May to July.
Tive adnlis were seen along one trap-
line on May 4, 18966, in prairie at
Mayview. Others were seon nearby,
s0 that a “colony™ apparently was
established, Dens and runways were
abondant in the tall grass. [n 1964
and 1965, this grovnd squirrel was
not seen in late wummer or fall. On
May 4, 1960, one was seen cating a
road-killed pheasant.

Two opossams  (Didelphis  mor-
supielis] were Tound dead on the
road at Mayvicw prairie, Two large

herbivores observed wore the wood-
chuck (Marmeta wonaz), and the
cottontatl rabbit (Sylvdogus Flori-
donus), A juvenils woodehnek was
obsorved June 4-5, 1966, near May-
view, llincis. Only two adulty were
seen in this stndy, both in the morn-
ing; in May, 1066,

A thirtcen-lined ground squir-
rel (Spermophilus tridecemlineatus)
wag canght in the arca, sad the spe-
cles was fairly abnndant loealiy
along adjacent roadsides. However,
itg habitat was short {mowed] grass,
and if was rarely obscrved in the
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tall grasses of the study habitat.
The one speeimen obtained was an
adult male taken July 29, 1965, one
mile north of Allerton Tark, Monti.

eello, The small testes had appar.
ently vegressed in size.  Thirteen-
lined ground sguirrels cmerged

ahout April 4, 1965, and Maxch 26,
1966, at ncarby Lake of the Woods
(Mahomet, [llinois) where the spe-
cles ig abundant. In 1965, two were
first seen on April 7 on short grass
roadside near Mayview prairie,
Qccasionally, fox sguirrels {Seiur-
us wiger) were seen between Urbana
and St. Joseph (only gray squirrels
were seen in Champaign-TUrbana). A
pregnant fox squirrel was found
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dead on the road April 7, 1965, Tt
contained three embryos, 26 min. in
erown-rump length.

The small maminals trapped woere
the white-footed mouse, Peromyscus
lewcoprs; the deer mouse, P, peani-
culatus ; the foral house mouse, Haus
musenlus; the short-tailed shrew,
Blaring breviceude; and the prairic
vole, Microtws ochrogaster. The
white-footed memse, also abundant
in nearby woodlands, was the most
abundant species, slizhtly execeding
70 per eent of the small mamimals
trapped.

The age and sex composition ol the
monthly samples of P leweopus are
ghown in Table I1. Adults and gub-

TapLE 2-—Repraductive data for Perowmyocur leucopus [rom mammals canght in 27 trap-

lunes (43-50 traps each). September, December,

and Janwary data are not available,

IFeb. | March April | May June | July | Aug, | et | Now,
Na. and percent ;
prognant .
1965, ... ... 0 0%| 14 43% 6 679%| 5 100%| 1 0% 0 0% 2 67%.1 25%| 0 0%
1966..........1 00%|... .. [P PR 200%| 00% ... e
Mo, formerly pf’egnant
{lactating)
1965, ... ... 0 0 0 1 1 1 1 1 1
1966. 0 (] L. a . S PP PRI
Some males with
swollen sercta .
1965-1966. . .. .| Ne ! Yes Yes Yes Yes  Yes | Yes | Yes | No
Mean litter siuc
1965-1966. . | .. ... 4.14 | 4.86 4.60 7oL 4,00 | 4.00 | ...
Sex ratic (adults and -
subadults) : :
male:female o :
1965..........0 33| 3330 300, 46 34 104 63 | 1080 04
1966, ... .. 94 | 0:1 37 KT T O
Fraction Juveniles ) )
1965..........| 1/9 0/63 | 9/47 0/16 2711 | 0414 1710 - 7/25 1/5
1966.... ... 073 oo L 5/5 Ao o
{after
i fire) |
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adulis usnally numhbered more than
the juveniles, especially in winter
and summer, but less so in spring
and fall. Assuming an approximate-
1y cven sex ratio at birth (Svend-
gon, 1964; and others), the ratin of
nales 1o females increases sigmifi-
cantly (005 level) in juveniles
(2193, and is signifieantly ereater
(0.02 level) in adulfs and subadults
(119:85),
Reproductive data are smmimar-
ized in Table II. There is little
breeding in late fall and winter. An-
other panse in breeding activity oe-
eurs in suwmmer, as reported for
white-footed miee of Michigan wood-
land (Burt, 1940). Hmbryoe counts
averaged 4.28 (2-6; N, 81}, with
maode of four and standard deviation
of the mean of 0.85. From this, the
. pupulation range can be predicted as
1-%, which is in agreement with the
datg, of DBurt (1940), Svendson
(1964), and others., There is no
statistieal evidenee for change in 1it-
ter size through the year.
Thirty-nine embryos of nine preg-
nant P. {feucopus were distributed
raadomly in either the Teft or right
cornn of the wuterus. The number
of embryos for the left was 20, right
19, The modal distribution was two
on each side, elosely approached: by
two on one side and three on the
other, _
TIn 31 pregnancies, most females
of P. leucopus had small embryos.

Classes  Pregnancies  Ewmbryos

14 mm,

i1 45

58w 6 30
912 mm. T 32

13-16 mn, 2 G

18

17-20 mm. 3
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The sum of the pregnancics in
classes one and two (17) is signifi-
cantly greater (0.05 level) than that
of four and five (7). Birth mway
have lowered the fregueneles some-
whal of observed pregnancies in fhe
late development class(es), How-
ever, data of Svendson (1964} in-
dieate that at hirth foetuses arc long-
er than 20 wmm., even if his ““body
lengih’ axeeeds crown-rump lengths
The evidence indicates that mice in
early pregnancy are more susceptible
to trapping than other pregnant
mice, If the frequencies for erown-
rumip length are all increased to 11

{the frequency of the largest class

and the lowest erown-rump lenoth),
then the number of pregnant females
wonld be increased hy 24, and the
ratio of adult and subadult males to
females would become 119:109. This
hypothetical ratio is not significantly
different from a 1:1 ratio at the 0.05
level. Howoever, the significant pre-
ponderance of juvenile males over
jnvenile females (see above) indi-
categ a skowed gox ratio prior o the
age of breeding, in this habitat. Sus-
ceptibility to trapping of females in
carly pregnaney needs further in-
vestigation.

P. leucopus was taken in abun-
danee in all habitats of the study
aren. Althoueh it is often said that
peak populations of rodents oeeur in
autumn, and that they are low in
winter, T did not find this true (Ta-
ble IT).

Twenty-five P. maniculofus were
taken in this study, usually in horse-
tails. Three were taken 14 mile from
them in May, 1966, immediately sub-
sequent to burning of the dead prai-
rie grasses. The hurning, incidental-
Iy, revealed surprising annmbers of
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mouse runways among the charred
grags roots and stoms and. on the
bare ground. TFemales of several
species were more eommon then than
males, and the juvenlles (Peromys-
fus 8p.) Were more common than
aclirlty the month following the burn-
ing (but the data are scanty?. The
ratio of males to females for I.
maniculafius was 10:15, not =ignifi-
eantly dilferent {P-70.0). The deer
mouse was talken March-June, 1965,
and Fobruary-May, 1966. T'wo em-
bryo counts of threc and five were
obscrved in June and February, re-
spectively. Three of three females
were lactating on May 4, 1966 ; they
gontained no embryos,

Only nine Microfus ochrogaster
wore taken in this study. They were
wsnally juvenile. Two adults, nel-
ther trapped although two traps
were Jocaled lews than three [leet
away, had a nest ol dried grasses
under a larpe pieece of pressed
wood  (Febraary, 1966), In the
nest were 18 pits of wild plum,
all of which had beon  opened
by gnawing, by the Microlis, on
ong flat side. A runway led about
214 feet from the mest (about 8
inches from the board) to a hole,
at the entrance of which was a
enawed, partially -exposed root. The
nest was abandoned by Mareh.

Ninetsen Blarsne brevicawds were
canght; the ecatches woere small {13)
and distributed throughout the year.
A female takem April 2, 1966, had
five embryos, 6 mm. in crown-rump
length. A small (subadult) speeimen
was taken Oetober b, 18653,

Thiciy-one feral Wus wusculus
were taken, mostly adults. The ra-
tio of muales to fomales was . ob-
sevved as 16:11, the numbers not sig-
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nificantly different. TTouse mice were
taken in winter and spring of 1965
and not taken thercafior until Octo-
ber and TFebruary of 1035-1966.
Thus, in the grassland leral houase
mice were locally abundant al eer-
tain times for reasons unknown. Ou
Fobruary 22, 18963, two were preg-
nant (6,5 embrvos).
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