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CHAPTER I
INTRODUCTION

Flaoding is especially disruptive to the activities
:of fossorial and essentially terrestrial animals by destroy-
ing, temporarily at least, the usefullness of the habitat.
?his study is concerned with the effects of spring flooding
on the mnvements of white~footed mice (Egggmxggng.Aggggnng

1 .;«Ae (Fiacher)) living in forested bottom lends.

Relatively fev studies have dealt with the effects
of habitat disturbance on small mammals. LoBue and Darnell

found harvesting alfalta resulted in the movement of meadow
vole (ﬂ;¢:f;;: nggggx;ggg;gng) populations from the field
into dense cnver, while prairie deer mouse (gg;ggxgggg

mgn&gglg&ggiha;zggg) populations remained in the less dense
cover of the postnharvest field;l Several studies have

followed the seeming reluctance of small mammals to leave
an area damaged by fire and the immediate repopﬁlation-of
the area aftervards.2 Barbehenn and Strecker found that a
1ight grass&aﬁd burn had little immediate affeét‘on rat .

1Joseph LoBue and Rezneat M. Darnell, "The Effect of
Habitat Disturbance on a Small lammal Population, dournal
of Mammalogy, 40:425~37, August, 1959. -

2Daniel Lo Leedy Moodchucks Survive Brush Fire and
Remain in Area," of Hammalogy, 30173, Februarvs 19493
Lloyd Tevis; "Effect of a Slash Burn on Forest M
Journal of Wildlife Management, 20:405=409, Oetober, 1956'
and Sherburne F, Cook, "ihe Effect of Fire on a Papulation
of Small Rodents," Eeolggz, 40$102-108, January, 1959,
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populations while a subsequent burn the same season elimiw
nated nearly all cover and greatly reduced the population.3

Yeager found that massive, permanent flooding of a
river~bottom timber area limited the area suitable for
ground dwellers; resulting in their eviction and that
mﬁskra;s; raecaens; and minks remained eammcn.4 Yeager and
Anderson found that flooding resulted in heavy mortality in
woodchucks but hed little effect on partially arboreal forms.5
Blair observed that stream~valley flooding resulted in a
reduction in numbers of terresirial mice in the area,6 and
Grinnell observed that flash flooding was pernicious to
ground dwellers.7 MeCarley observed that, although stream=
valley flooding reduced the numbers of white~footed mice

3Kyle R. Barbehenn, and Robert L. Strecker, "Studies
of Natural Populations by Hodification of Environment,"
(Manuseript).

4Lee E, Yéager, "Effect of Permanent Flooding in a
River-Bottom Timber area," Bulletin of the ;L;iggzg
History Survey, 25133-65, August, 194-9-

Lee E. Yeager, and H. G, Anderson, “Some Effects of
Flooding and Waterfowl Concentrations on Mammals of a Refuge

Area in Central Illinois," American Hidland Esmmlm
311159-178, January, 194&. ’

6W Frank Blair, "Some Obgerved Effects of Stream-
Valley Flooding on Mammallan Pogulations in Bastern Oklahoma,"

of A@am;ma 201304-306, August, 1939.

7Jaseph Grinnell, “Effects of a Wet Year on Mammalian
iogglationa " Journal of uaggg;ggz, 20362~64, February,
939,



(Egzgmxgggg l“gggg_g), there was a definite tendency for
survivors to remain within their home ranges.8 In contrast,
Stickel found that a flash flood had 1little effect on pop«
ulations of.white~footed mice.? Davis, Brown, and Jackson
1ndieated-that»induced fiooding and 1its influence on a wood-
land habitat did nct alter the population of whitenfooted
mice duxing the initial years of observation.lo '
- These studies, with the exception of the'last\one;
were derived from massive flaoding;.either temporary or
permanent-in.nature‘r Such floods destroy rather than merely
disrupt the habitat, and the animal residents are generally
affected adversely. 'Howeverg the effects of annual; smalle
scale flooding which often occurs in scattered bottomeland
habitats seems not to have been examined. The present study
involves the affect of annual, smallascale flooding on a
population of white~footed mice living in a bottemwland

woods in northern Ohio.

' aﬂaward Mccarlay, “Ths Effect of Flooding on a
Marked Population of »" Journal of Mammalogy,
401 57"‘63 » February, 19 9.

9Lucille P, Stickel, "Observations on the Effect of
Flood on Animals,® Ec glggz, 29:505u507, October, 1948,

10pavid E. Davis, Robert Z. Brown, and William B.
Jackson, "The Effect on Mouse Populations of Sprinkling
Industrial Effluent in an Oak Woods,"
ga______ﬁ_genlg ﬁ_q___.rth American Wildlife Confexence, 1 =283-2 95

IrChy . .



“been tex‘med the Black Swamp-

The study area was in Bowling Green State Univere
sity!s St&idtmann‘ﬁildlife Reruge; located in Liberty
township, Wood County, Ohio (Range 10, Section 13). This
gemeralulocale lies in a glacial lake bed and has often

11 S

' The study area is 1ocatec1 in the Beech-ﬁaple Forest

o Begion,lz and is- @haraeterized by a mixed oak assaciation.

| The arbéieal vegetation was studied by a quarterfmathpd_
survey;13 and data are summarlzed graphically in Figure 1
and discussed in detail in Appendix A. The ¢Verstory was
| dominated by reﬁ aak (ﬂggzggg xggzg), swamp white oak
gggg;ga), and red maple (Aggg ;gngggg Herbaeaous
vegetation, sampled by meterwsquare quadrats, was sparse;
:'and made up of a wild rose (Eggg sp.), several sedges
(Qg;gg sy.), ané annusls (1neluding zxgxig;gg SPes Agggg‘sp;,
and others). The more depressed areas of thg,wocdshéreA
£1lled by surface érainagevto & maximum depth;of about tﬁa
feet eaeh Spring for several mnnths, or less, depending

on elimatic aonditionsa

nMartin R, Kaatz, "The Black Svemp: A Study in

Historical Geography,® Annals of Awi&&;ga 2:. Amx:lm
Qgszmmﬁg 4531-35, February, 12%%

| 12
E. Lucy Braun, Qggzggggg
America (Philadelphiaz The Blakiston Company, 19%0%, P. 3050

- 13pawin A. Phillips, Methods of Yeseta
(e York: Henry'xolt and Company, - Ine.y 1950,

Lion Shudy
p, 41, - -
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The study area included 0.71 acres of woodland berdered
on the south by a winter wheat field and on other sides by
conziguous,weedland; the north being on a sandy, glaclal
lake ridge from three to. six feet high (Figure 2);

The author wishes to acknowledge the assistance of
Dr. William Jackson for advise and counsel and for valuable
eriticism of the manuscript. Dr. Ernest Hamilton and
Mr, Gerald Acker offered many helpful suggestiohé and
criticisms of the manuscript.



FIGURE 2

STUDY AREA MAP SHOWING CONTOURS
AND TRAP AND NEST BOX STATIONS
WITH INDICATIONS OF THE USE OF EACH
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CHAPTER Il
METHODS

'ﬁév@ﬁaﬁﬁ“?étterns'éf‘the'mice‘lifing»in the;study
ar@a were dete?mined by trapping the miae alive, toe clipw
ping each tor individual zdentification, and releasing them,
Subseqnent captures indicated the extent of individual home
rangess The 1ive traps, modiried slightly from Davis,14
were constructed by bolting one=quart oil eans-ta museum
fspecial traps and wiring one—qnarter inﬁh har&wara eloth
-tc the trigger bar. Gotton”was plaeéd in the cans to reduce
mortalityvfram subafréezing temperatures; and no deaths
from fréezing werevreeorded frém»traps so'providad,»eVQn
'though night temperatures reached 3° F.

‘ A grid vas established over the stuﬁy area with
-pefmﬁngntiy_marked trgpping stations at approximately thirty
fodt»ihierVéis {Figure-z; page 7). At the'onsat»éf_the study
in ﬂétaﬁer ;959; and during the final week in June-laéc; the
entiré-éteélwés trapped at one three«~day period. Hawever;
duringAmQSt of the study, onesthird of the grid was trapped
at a time, thus requiring three trapping pericds to survey
the areg. Thrae complete trappings of the area were
aompleted before the February thav and subsequent flooding

: 14David E. Davis (Comp.), ‘Mapual for A oL
Bodent Populations (Privately PubIished), ppe 3=
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(Table I).. Traps were set in the morning, checked on
sach of three subsequent mornings, and then closed for
at least the rest of the weelk.

With the onset of flooﬁing, the interval between
trapping periods was reduced.to a minimum, Traps were .«
plaeed at all stations not submerged and at regular intervals
,along a wooded perimeter strip sixty feet wide on the north
and south edges, The latter traps were set to determine if
movements in or out of the inundated area were occurringo
The sequsnce of trapping periods is summarized in Table 1.

- After the nger had receded, in June, the study was
terminated with a seven day period of intense kill trapping
to determine the total number of mice living in the area.
Traps were set both in the study area a@d in perimeter
strips (Figure 2,_paga 7). |

A corrected trap success ratio was used as an index
to population abundance and was calculated with the following

formulsa:

SprEng

Irap Success (T.8.) 2 Total number bf’trapsA~
- ' traps

As_discussad by‘Jaéksgn,ls this method corrects for randomly

sprung traps and assumes that these were sprung at an

. 15ﬁilliam B. gagkicn, "Populagiaﬁs of the Wood Mousge

Peromyseus leucobus) Subjected to the Applications of DDT-

gg%aParathien,“ Ecologionl NMonographs, 22:1259~281, October,
o T T
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TABIE I

PERIODS OF INUNDATION AND SATURATION.
WITHIN. THE STUDY AREA AND TRAPPING DATES

Trapping dates Flobding dates Portion of
1959-1960 1960 grid trapped*
November  2+§ B,C
: 15-18 | & B
23-25 | . ¢
~ Degember 15-17 B
January 1«3 | c
February 222  February 521 . A,B,A,C,B
March 16~18 March 28 T A
25«31 e A
. 70
- April 1.2 < ~ - A,C
68 April 7 A,B,C
13-14 : g - A,B,C
19-21 | , A
2426 April 24 S A,B,C
May 11-20 - To SR A,B
,June 2wd o | A,B.C
e é-8 - aBlX
17-18 A,B,C

*Refer to Figure 2, page 7
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arithmetic rate during the trapping period. One~half the
number of traps sprung thus approximates the number of traps
not available to catch the esaentially nocturnal mice during
the trapping period. Only during the last few weeks of the
vstudy was trap dasturbance appreciable because of slugs
»(Bg_ggg_gg spe and Eag;gmxggg sp.) and land shails (ﬂggggga
sp.). AR ,
| , Home,range‘of an animal is defined anthat area around

1ts 'estabiisnea home which 1s traversed by the animal in
.1ts normal activities of food gathering, ‘mating, end caring
for young.lé Many techniquss of estimating home range have
. peen devised, but the boundry strip methodl? seemed most
adaptable for the present data. A peripheral strip, equal
in width €o one»half the distance hetween traps, is laid
around the minimum area revealed by capture points; and the
total érea inclosa& is calculated. While Hayne eriticised
this method because it adds to an area of cerﬁain movement
. an area in ﬂhich'the movse 1s not definitely known to travel
he pointed out thet an arbitrary syétam of trap setiings

........

tions of some Small Mggégéf in Souggzra Hichigan " Mgggg;‘gx
daneous P g Museum _QQLQEM ~&i¥§.§lﬁx
&M’ 4 31‘“ 2 May, 1940, - ?

| MLucille F. Stickel, "A comparison of Certain Methods
of Measuring Ranges of Small Mammals," Journal of Mammplogy.,
3531-15, February, 1954¢ ‘ _ e e e



12
doces not necessarily correspond to the actual home range
eitherale-'

Nest’bpxss.were installed to provide a less time
;f¢¢nsuming,methd bf making‘observations of mice gnd'to provide
: ary nesting sites during the spring flooding. The boxes
were constructed of one~half inch plywood with roofs which
fcpuld easi1y_be 1ifted for'examinationclg Fifty such boxes
with inside dimensions of 4_xﬁ4 x 4% inches were féstened %o
;treesﬂfour‘feet above the ground, and an additional twentye
thfee boxes (inside dimensions of 4 x 4 x 9 inches) were
placed on the ground. The boxes had a one-inch square
entrance hole, and cotton was provide& for nesting material.
_"The\boxes were checked at weekly or biweekly intervals.
| Mice aaptured either in traps or nest baxes were

20 sexual condition

examined for pelage development,
v(enlargement of mammae and perforation of vaginal orifice or
position of testes), and were individually marked by clip-

ping a cambina‘bicn of 1‘.04&3.21 Animals accidentally killed

18Don W. Hayne “Calaulation of Size of Home Range,
- Journal of Mamwalogy, 30: 1-18, February, 1949.

9Wllllam B., Jackson, "Use of Nest Boxes in Wood
Mouse Population Stuﬂies," ﬁgg;gg; gg Mgggg;ggx 34:505«
507, November, 1953.

ZGJack L. Gctteschang, "Juvinile Molt in Pgr%%%g us

leucopus novebor MJW»
520, November, 1956,

2lpavid E. Davis M for nalvsis of Redent
.._gmla&igaﬁ pp. 7=8. !



| 13
during the course of the study and during the final kill
trapping period in Jﬁne woere autopsied., Standard physieal
measurements (weight, length of body, tail, ear, hind foot,
and pelage type) were taken; reproductive tracts were examined
for testis size and presence of sperm in epididymis or
condition of uterus and length of embryos. Autopsy data
are discussed in Appendix B,



CHAPTER III
RESULTS

| zggggggg_xgggipg. The small mammal population cone
sisted éf virtually all white~footed mice., During the seven
and one-half m@nﬁhs of the study; 62 white=footed mice and
two short-tailed shrews (Blarina ngx;ggggg) were trapped in
both live and snap traps. Of the 62 mice, 31 were males.
| Trap' success ranged from a low of three per cent
during the final days of the first flooding peried (19-22
February)»ta 31 per cent prior to the second flooding period
(25-27 March) (Figure 3). Several factors influenced trap
success. The number of traps available was not always the
gsame because of trap disturbance and differing numbers of
traps initially set. By computing a corrected trap success
ratio; an attempt was made to correct for such variations.
Certain trapping periods were comparable in that
assentially;the same number of traps were availlable and all
three portions of the study area were represented; but such
climatological conditions as snow cover and temperature
varied during periods of highest and»iowest trap success.
Snow might be expected to make traps less available,
but no attempt was made to place fhem in under«gnow runways;
and trap succesgs was not consistantly lowered by snow cover

(Figure 3).
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 No relationship was found between trap success and

moon phase and cloud cover by Jaekson,22 and a similar lack
of correlation with moon phase was found in ﬁhia study
(Figure 4). Ground level temperatures; taken between 0630.
and 0700 hours prior to checking the traps, were not those
_temperatures_aﬁ»the time é% maximuﬂ mouse activity but
were ccnsideréd indicative of the night temperatures.
Trap succésévfor each trappiné.peridd compared to mean
morning'temperatuxes for that period (Figure 5) indicated
an apparent inxetée relationship, ‘ , ,
| There was variation in ﬁopulation density within the
study area since the number of baptures was greatest in
sections A and B (Figure 2, page 7) and very low ih the south
portion of gection C. Home ranges supported this in that
the meJor part of only one home range was within section C,
but both high and low trap successes were recorded in that
section of the arest. |

Movements of mice. Portions of the study area'were
floodeﬁ.cn fwo seéérate.occasions; and; during an‘additienal
perlod, the area; although not innndated; wes consiﬂere& to
be uninhabitable at the fossorial level as a resu&t.of
'exmremeiyl$aturated leaf litter. The first flood (5«21
February), the sxtent of which is shown in Pigure 2; rasulted

from melting of a heavy snow layer and eovered the entire

o a 22§311iam B. Jackson, Esologice] Monographs, 1952,
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First quarter © D
Full moon °e ) *
Last quarter, ° - ° ° :
New moon: ' . .
O 10 20 30
Trap Success
(Per cent)
FIGURE 4

THE RELATIONSHIP BETWEEN
MOON PHASE AND TRAP SUCCESS
FROM 28 OCTOBER 1959 TO 10 JUNE 1960

— * O- Flooding

w A~ Snow cover

o * o

L‘J -

(1.8

oD

(...

q [ ] -

1.4 L.

uJ -

Q

p-3

u

- A © P
@A ™ @ b A ¢

TRAP SUCCESS (pPer CENT)

FIGURE 5

THE RELATIONSHIP BETWEEN
MORNING GROUND LEVEL TEMPERATURE
AND TRAP SUCCESS OF LIVE TRAPPING PERIODS



18
home ranges of one~half bf the resident mice. Resident
individuals were those mice captured four or more times
during the course of the study. The second flooding peric&
,(28 march to 7 April), resulting fram melting snow and rain,
covered the same area* and the remainder of the area was
too saturated for leaf litter habitation. During this
vperied, the home ranges of 17 of the 19 resident mice were
affected. Two miee had hcme rangas extending north of the
:study area, bux their most frequent points af capture were
- on islands within the flaoded area.

Heavy rains during April resulted in a month from 24
HApril tc 24 May when the ground was too saturated to be habe
itable for the miee, though it was not inundated, Again
ninety per cent of the resident inﬂividuals had home ranges
Vfcerreaponding»entirely to the area of uninhabitable leaf
:1itter. - o

Mbvement patterns of ‘the mice ralating to flooding
are summarized in Table II. Resident mice captured during
periods of flooding were eaptured at extremes of their home
range (32 captures), at new sites (30 captures), or at sites
of previous capﬁure_(l5 captures). New sites of capture
vere within the patﬁern of an already established home
range. Four individuals vers not capturad after a flooding
periba;_and their death or dispersion béyond the study area
was assumed. Since movement patterns in the three periods
of flooding was essentially the same; the data have been
combined.



TABLE IX

SUMMARY OF HOME RANGE DATA OF
RESIDENT WHITE-FOOTIED MICE
IN RELATION TO FLOODING

Mouse Number of Area in Time between Flooding
number capturss home range first and last period
: {acres) captures (days)

Males
1300 5 0.19 145 1
2100% 4 0.10 15 none
5300 14 0030 65 1
5400 10 0.25 144 1
0023 9 0,40 32 2
0044 5 0.07 3 1
0054 6 0.11 1 1
1100 6 0.18 164 182
2200 4 0.10 195 1&2

- 3100 11 0620 132 1
3500% 4 0,18 4 none
4100* 5 0.36 74 1
5 500# 4 0 907 9 none
0025 7 0626 45 2
0043 9 0024 117 1&2
0052 4 0.25 5 1
0053 5 0005 zé 1
102 11 063 2
2030 5 0.12 42 none

# Individuals not captured after a flooding period.
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‘The:19gresident individuals included 12 females
(68 per cent). This differs significantly from the ratio
of equality of total captures (P 2 0.02). Home ranges for
females averaged 0.20 acres (range 0.05 %o 0038 acres) and
for males 0,19 acres (range 0405 to 0,40 acres). Mice
¢gptured'ten or moTre times showed an aVerage home range of
0,28 aeres;‘supporting'thecriticism that an individual
must be captured 15 or more times to_approximaée the true
homevrange.?3~-mhese data differ from most in that male and
female home ranges weré esgentially similar,

Burt found home ranges of adult female Peromysecus
leucopus to average 0.21 acres (range'0.0é-to.é;jfkééiéé)v
éﬁdrédﬁit males to average 0,27 acres (range Oal7vtb 0.54
acres).aQ 'While these home range caleulations invelve the
addition of a subjectively drawn rather than an arbitrary
boider»strip to the minimum trap revealed.area; the data
obtalned from either metﬁod should be essentially similar.

Maximum movement is the greatest distance between
points of capture of a mouses Stickel found the average

maximum movement of.£.~;gg_ggg§ was 146 feet for males and

........

23David E. Davis "Analysis of Home Range From :
Iligggpture Data,* J.angi 9.& mm, 34-3352~358, Augnsta

2473115am H, Burt, *'Territorial Behavior and Popula~
tions of Some Small Mammals in Southern.ﬁichigan," Pe 26,
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93 feet for females.as The seven resident males in the
present study had an average maximum movement of 119 feet
(sfandard deviation (8.D.) = ?597); and the twelve resident
females averaged 140 feet (8.D. = 53.6). If captures
during the flooding perlods are disregarded; the average
maximum.mcvement for males is 110 feet (S.D, I 87.7) and
121 feet (8.D. a42.01) for fomales. Because of the large
amount of variation; none of these differences 1s statisti-
. eally significant (P >,10),

Nest boxesg. Nicholson fennd nest boxes a convenient
maan& oflsﬁudyihé small mammal populations,aé and Jackson
described two types of nests that were constructed by.g,
leucopus in nest boxes attached to trees.2’ The same nest
types were observed in this study. One type, used for
sleeping and raising young; was a hollow sphere of shredded
cotton with an entrance near that of the box. Only one of
72 different nests of this type used additional materials;
this one was augmented with pieces of metal sereen taken
from a trash pile 27 feet distant.

25Lucille F. Sti@kel, "Experimental Analysis of
Methods fer Measuring Small Mammal Populations,® ggg;gg; gg
W Manggement, 108150-159, April, 1946,

,,,,,,,

26Arnald J Nicholson, "The Homes and Soeial E§bi§s

of the Wood Mouse (Pgrggxgggg daucopus novepc n
gggthggﬁlnmnigany m&m Midland »Eamﬂu.s&,
2 . C | ’ '

27¥11l1am B. Jackson "Uge of Hest Boxes in Wood
Mouse Population Studies," pp. 505=506 .
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A second type of nest was constructed in the form of
a cotton platform and was used as a feeding station. Food
was not stored‘here; but there was ample evidence of feeding
activity. in the form of empty pupal cases and ‘acorn shells,

" Platform nests were canstrueted in unused boxes or from
spherieal nests} and at .times, spherieal nests were formed
from feeﬂing platforms. | . | ,

During the study perind; six defecation stations were
observed. These concentrations of feces and urine were
~ found in two uninhabited boxes and in four boxes with feeding
statians.'.In sleeping nests; érine concentrations were
generally observed on oné.eorner; but fecal accumulations
were lacking, . :

Data obtained from nest boxes are swmmarized in
Table III., A box was considered unused if no new aetiviﬁy
.were recorded in the box sincé the previous observation
period. ?he;aata indicated a gradual increase in the use of
the boxes during the study period; and a relatively greater
utilization of spherical nests during 1960, following
flooding was observed.

The larger boxes placed on the ground produced few
data.. Occasional pellets were found during the first month
of observation, and on one occasion a mouse was captured in
a box containing & spherical nest; but these were the only

indications of use.
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TABLE II1I

' SUMMARY OF TREE NEST BOX USAGE

Observation.ﬁabitable Spherical Feeding Defecation Unused Captures

dates boxes nasts nests stations At B®
1959*19 0 - |
Oct. 26 50 0 0 0 56 0 O
Nov, 14 '56’ ‘10 4 0 % 4 0
22 10 3 0 3% 3 0
Dee.rl4; f 48, 12 15 2 i9 3 o
31 48 15 17 0 16 4 0
Jan., 17 48 19 5. 0 14 6 o
Feb. 1 48, 20 15 0 13, 9 0
12% 48 23 13 0 2 4 0
20% 48 25 7 0 16 3 0
Har. 11 48 24 9 2 13, 2 O
20 48 23 g 2 6 2 0
27% 48 21 , 2 172 o o
Apr, 3% 48 23 12 2 11 3 ©
13 48 22. 11 0 i1 5 g
23 A8 25 14 1 8 6
May 1* 48 23 15 1 9 5 8
15% 48 | 0 7 4 11

*Indicate observations ‘taken during
fleoding periods.

' Aduit captures ¥ Immature captures
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The only verbebrates other than white<footed mice
observed in the boxes were a pair ef‘Squhern flying. squir=
rels (Glaucomys xg;ggg) who raised three young in one box.
The femaié'éid not enlarge the oneainch~square entrance
s hele, as,bbserved by Jaekson,as even though she entered with
eensiderable aifficulty. - |

~ Various invertebrates were assoeiated with the nest
boxes during the. latter stages of the study. (after 13 April),
Ants (Formicidae), spiders (Arachnida), wasps (Vespidae)
which built nests on ‘the underside of nest box lids, wood
3 roaches (Blattidae), and Carabid beetlesAwere very commons
Fleas (Siphanoptera) were often found in cotten néating
~ material in nest boxes. The mice fed on the wésps, apparently
when immobilized by cool temperatures.

,Jgggg;gg gg&igggz. When the area was not rlooded,

-------

mice, upon release, would 80 either to nest boxes or nests
in the 1aar litter. After flocding, the leaf litter in
nost of the 4area was uninhabitable, and different patterns
of»aetivityvoeaurred. Nests were noted in small areas of
land not flooded;}and nest boxes were used wiﬁh.greater
frequency; but nests occurred more often in other places.
One whige»focted mouse lived in a.twaegallen oil can lying
in an aréa of partial inundation. Other nests were observed
between‘peeling bark and tree trunks (Qggxggg‘bggg;gg); and

ZBWilliam B. Jackson “Use of Nest Boxes in Wood
Mouse ?opulation Studies," p. 506,
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"a small hollow log served as a.nesting site for one mouse.
Several trees in the area had died and broken off, leaving
tall stumps; and two nests were noted on these. Observations
- pﬂltp;s“typehbfvnegting behavior were ngt potgd‘dur;ng

non-flooding perfeds. ;. -
. . ﬂ;am@gﬂg&xzzigxo During periads of heavy snow cavar,
3:traeks éfvﬁﬁé miae were observed. At seven places in the

Lstudy area, paths with average lengths ef 30 feet were

' established between holes under the snow and nest boxes,

- In five cases the paths went from holes to boxes with sphere

;:1cai,nests;:one_toi§ defecation statiqn, and one from a
sieéping heét ta'a feeding platform. In all cases the
‘__paths were well worn and indicated considerable uses Although
there was exxensive movement within the study area and on
- top of the ridge of the north, no trace of movement up or
 down the ridge was notiaed.

| Oecasional observation of traps during the afternoon

indicated some activity during the day; sinee cotton was
removed from traps. However, ncvobaervations og'aﬁﬁﬁél
rembvaliwa:e made; and any small animal could have taken
the cotton; but Behney found that,eaged'gh1teerqqted mice
4 diverged from the usual nocturnal pattern and made occasional
movemsgts_agring'the day as a result of ;naw.eoveiwand/or

hunger 029 ,‘

29W A, Behney, “"Nocturnal Explorations of the Forest
Deer-Mouse," Journal oL Mmalsgz, 17: 225~230, August, 1936.
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Reproductive status. Burt states that breeding in
white~footed mice normally occurs. between late March and
Oetober¢39 Daﬁa'from the presgent étuﬁy sﬁpport this in that
from 28 October until 30 March all males had abdominal
testes and femalgs had imperfératevor secogdarily closed
vaginal orifices. March 30 was thé first date of recorded
scrotal testes and perforate vaginal orifices, and first
p:eggancies werevnﬁted from exte?nal observatien‘an,23vApril
with 1 May as the date for the first recorded litters.
-Tﬁ;ée,data are discussed in detall in Appendix B,

30%4 H, Burt, The (Ann Arbor:

Univer31ty,o£ Michigan Press,,194§§, Pe. 209,
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CHAPTER IV
DISCUSSION

This study was designed to measure the affect of
small scale flooding on a known population of white-footed
m;ca*living in 5 bottomeland woods with known spring flood=
ing. The ent&re'terrestrial portion of the home ranges of |
17 resident miée and more than 75 per cent of the home ranges
of two athér residents were made uninhabitable in three
periods of high water table.

© Burt indicated that the territory (the protected
- portion of the home range) of Peromysgue laucopus was
probably similar in size to the'ﬁbﬁé rangé’éhd'fhat tha
home ranges of breeding females did not overlap¢31 This
suggests that a breeding female actively protects her home
range. Only three resident females in the present study
were known to breed, and thelr home ranges did not overlap;
but many other home ranges did overlap considerably. Since
much?e% the study was done during a npnwbreediﬁg‘period;
Burt's premise could not be_adequately tested.
iv During flaoding periods, the average number of nest
~ boxes with spherieal nosts (24) increased 50 per cent over

the preafleoaing number, vhile the nnmber of feeding

31w1111am He Burt, “Territcrial Bshavior and Pop»
ulations of some Small Mammals in Southern Michigan,"

pp . 5""26 »
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platforms remained essentially unchanged (Table I1). These
data and observations indicating an increase in above ground
nests during flocoding suggest that mice; at times of high
water table; move from apparentiy preferred ground nesting
éites. ‘The lack of significant increase in numbers of mice
' éctually-capturedzin'nest boxes (5 to 6) after-floodingu ”
suggested that the mice may spend 1ess;time_in these nests,
and the unaltered status of feeding pl;tform use indicated
no observable flood effect on this aspect of feeding habits.

Mice were frequently observed moving about on wet
| ground; to swim short distances, and to move on fallen

logs across flooded areas. Thus, bottom land flooding

" . appeared not to have greatly inhibited their movements.,

Differences between maximum distances moved in flooding
’énd pre~flooding periods were statistically ihsignifieant,
but the trapping dats indicated & signifiean£ increase
(P = 0.01) in utilization of the peripheral portions of the
home range, even though these areas were often partially
flooded. This may be a result of forced use of more'diétant
food Snéplies because of the inacessability of previously
used areas. |

The population was estimated by the recapture-ratio
methoﬂ.32 In November;‘the study area population was
estimated to be between 11,6 and 24.4 individuals (mean

32Davm E. Dav}_s, Manus) for Analvsis of _g.cmt.
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one standard error); and in May;.18 marked white«footed
nice were caught in the terminal kill trapping. Thus; the
estimate of resident mice within the area is in good agreement
with the trap~out results. During the study, the population
appeared to remain.stationaxy;'since each individual killed
accidentally in trapping was replaced by an unmarked mouse.
Variations in trap success have often been linked to
various. environmental factors. Gentry and 0dum33 state
that the cateh on a given night of a three night trapping
period was definitely related to weather but that total
catch of the trapline for the three night period was not so
greatly influenced by weather. They show & positive correla-
tion betweea‘catchaand warm; ¢loudy weatherguas-opposed to
cooi;-clear’weather when the catch was lower; but they state
that the differences were not statistically significant
(P 2 0.25). Hatfield found évpasitive relationship between
activity of caged meadow voles (Eggxg§g§~g&,pggggxzxgg;ggg)
and temperatures between 0 and 30 degfeés Centiéiédé.ﬁut‘
suggested that food consumption was negatively related to
the same temperature range.34

in this study, population densitys moon phase, or

.......

33John B. Gentry and Eugene Po Odum "The Effect of
Weather on the Winter Activity of 0ld~Field Rodents,"

Jmml .ez Mammalogy, 38:?2-77. February, 1957.

in M&QEQ&Q& and Per
36, February, 1940.'-
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periods of flooding or snow cover had no consistant effect
on trap success;.but an_inverse relationship between tempe.
erature and trapjsuccess‘ﬁaS‘indicated in Figure 5. Perhaps
the higher metabolic demands of winter required wider ranging
féod gathering and thus greater trap exposure.

‘The flooding thus forced the mice into utilizing
more above graﬁnﬂ nest sites and the peripheral parts of

their home range but did not seem detrimental to the animals,



- CHAPTER V
| SUMMARY
1l A study of the affect of spring, bottom-land
‘flooding on the movements of a marked population of white-

footed mice (Peromyscus leucopus novebors is (Fischer))
was conducted in a mixed oak woods in Wood County, Ohio.

The study area included 0.71 acres and was flooded on two
separate occasions and on one occaslon the leaf litter
was s0 saturated as to be uwainhabitable,

2, ILive traps and nest boxes were used to obiain
‘récapture data from which home ranges for the 19 resident
mice were calculated. Home ranges averaged 0.19 acres for
resident males and 0,20 acres for females. Although flooding
dld not cause the mice to enlarge their home ranges; it
brought about an increased use of the peripheral portions.
of the established home range and above ground nesting sites.
Flooding did not seem to inhibit movements of the mice
within the area nor was it detrimental to their numbers.

'3+ TIrap success ranged from a low of three per cent
to a high of 31 per cent and was found to be negatively
related to temperature but was not congistantly related
ta other- enxiranmental factors such as show cover, floeding,

moon phase, or population density.
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APPENDIX A
STUDY AREA VEGETATION

The study area (Figura 6) is in a region of Beechw
naple elimax ferest,34 buz is specifically characterizged by
‘& mixed oak assoclation, and was studied by a quarter-method
»survey.Bs ‘With the data obtained from this survey, impor-
tance values for the species within the area wvere calculated.
‘v'Importanne Value 1s a statistic indicating the ecological
role of a single species within a given area. it is a
summation of the values for relative density (the relatianh
‘ship betwean numbers of one specles to numbers of all
species), relative dcminance (the total basal area of one
'speeies compared to the total basal area of all species);
and relative frequency (the percentage of the total points
taken at which a species was recorded). 36 The maximum
value thus would be 300.

The overstiory 1nclﬁﬂe& those species over four inches
in diameter at breast height (DBH) and was sampled by select=
ing four trees at each of ‘ten points on two transects through
the area. Species are 11§ted in Table IV according to

34E Luey Braun, Reelduous Forests of Eastexn North
Ameriea, p. 305 e

- M '35gGwin A. Phillips, Methods of zeamm .mgx,
pl LM e.

361p1d.



FIGURE 6

A VIEW OF THE STUDY AREA SHOWING PARTIAL
INUNDATION AND THE NATURE OF THE VEGETATION
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IMPORTANCE VALUES OF OVERSTORY AND UNDERSTORY
SPECIES IN THE STUDY AREA OBTAINED FROM

TABLE IV

A QUARTER METHOD SURVEY

38 O

Importance Relative Relative Relative

Species ]
value = denslity dominance frequency
% % %

Overstory
Quercus rubra 110.6 = 20.0 20.6 Zg
Quercus bicolor. 100.8 29.0 15.8
Ager rubrum - 90.9 17.5 33.4 40
Fraxinus smericana 40,4 = 7.5 2 30
Liriodendron ;

. tulipifers 29,2 5.0 4,2 20
Ulmﬂs rubra ' ' 2769 5.0 2.9 20
Carya cordiformis 27.5 . 50 2.9 20
Populus deltoides 21.1 245 8.6 10
Quercus alba 14.5 2} 2.0 10
Carye ovata 14.2 269 1.7 10
Fraxinus nigra 13.6 245 1.1 10
Ulmus americana 1363 2.5 0.8 10
Sassafras albidum 13.0 2.5 0.5 10

Understory .

Acer rubrum 149.4 34,2 3502 80
‘Ulmus rubra » 6704 1508 11.6 40
Quercus bicolor 52,0 7.9 14,1 30
Fraxinus americana 45,6 10.7 9.1 30
Carpinus caroliniana 45.0 749 7.1 30
Sassafras albidum  34.4 5e3 Gel 20
Carya ovata 32.7 5.2 7 o4 20
Quercus rubrum 17.3 2.6 4,6 10
Carya cordiformis 15.0 2.6 2.4 10
Fraxinus nigra 14.4 2.6 1.8 10
Prunus sp. 13.6 2.6 1.0 10
Ulmus americana 113.2 2.6 0.6 10

Seedlifigs Number of

S individuals
Acer rubrum . 2
Quercus bicolor g
Carpinus caroliniana
- Fraxinus americana 4
Carya ovata. . 1
Cornue florida i
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importance value and indicate that the most important specles
in the overstory are red oak (Qgggggg xgp;g) swamp white

.....

?he understory included those treea over five feet
high with a DBH ef four inches or 1ass and was sampled in
the same manner as the overstory. Data from the survey
(Table IV) indieated that red maple (Aggg,ggh;gg) was the
most important sgecies in the understory, wiﬁﬁiéhe oaks of
| mnch less importanee. The limited nunber of seedlings
; present (Table 1v) obtained from ﬁwe-meter»square quadrats
B plaeed at ten points on the two quarter method transeets,
indicated the lﬁmited reproduative suacess of this portion
of the WOOdso :

| trne Steidtmarm mmanfe Refuge lies in the general
locale often referred to as the Black svamp,37 The swamp
was farms& by the iatter stages of glaaiation which left
many lakas which were filled in by erosion and eventually
"beeame swamps or bogs. In the late nineteenth century, the
swamps were drained, and more masic forests appaared, The
data from this stuﬁy 1ndieate that the presenz mixed aak
assoeiation is & remnent of the old swamp forest. The faet
that the oaks assume a relatively unimportant role in the

| makeup or tha understory and seedling cumpositisn indicate

37Martm a. Kaatz, "The Black Swamp: A Study in
Historical Geography,"” PP, 1-35,
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that the oaks are being replaced by the red maple as the land
assumes a more mesic moisture content. |

The presence of the red maple in the overstory and its
douinance of the understory indicate the succession of the
maples into the erea. This species is tolerable to shade
' andugruws best in svanplands. If”thé.present'staté'ofveak _
‘reproduction continues, the red maples may become the dome
inant overstory species; or, should the soil conditions

" become more xeric, they may become a stage leading to the

establishment of the beech (Eggng gzgnﬁ;ﬁg&&g) and sugar

maple (gggg ggssnazgg) climax condition.
| Daza on herbaceous vegetation, obtained from ten cne-

metere-square quadrats placed at the points on the transects
ﬁsad in the arboreal vegetation survey, are given in Table V.
Lack of flowers made possible the identification of most
plants to family ar-genns only. The sparse herbaceous
vegetation was dominated by a wild rose (_ggg 8p.), &

sedge (Qﬁ;&; spa), and several annuals.
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TABLE V

HERBACEOUS VEGETATION OF THE STUDY AREA
SAMGLED BY TEN, METER-SQUARE QUADRATS

Speedes : No., points = Number of
of occurrence individuals

Rosaceae

4 117
Pteridium sp. . 2 27
 Aster sp. * 3 19
Carex sp. : 1 13
Ranunculus: sp. 2 13
Osm&ndaviegélis; 1 8
Rhus radicans . 2 6
Helianthus Sy.“i' ) 6
Ampelipsis sp. - 2 4
Vitis sp. . 1 4
Aralia.nudicaulis i 3
Euphorbia sp. . 1 3
Agrimnhia sp'.'”j i 1
Podophyllum peliatum 1l i
Graminaceae 3 8 sé. ft.




APPENDIX B

o A DISCUSSION OF THE SPECIES
ggggggg__g g@gggggg ovznozgggugxs (FISCHER)

................

.............................

The Bodent genus gggggxggy§ 1nc1udes P great variety
of mice that vary greatly in size and often are the most
abundant small mammals in an area. They are found 1n |
almost every part of North Amemiea and oacupy diverse |
Vhabitats from the arid desert to wet woodlands and swamps,
frem the Arctic Cirele to southern Mexice.38 ‘ ,

| Early werkers place& members of this genus in the
genus Mﬂg beeause of a superfieial resemblance te the
European Wwood mouse (ggg §11hg§193§)' Because of differ~
ences in dentatien iater discovered, these mice were remcved
from the genus ﬂgg and placed in several different genera,
including g;; m i, Xﬁzngz;gug, and §1§gmxg In 1894

'these names were discarded, ‘and the mice were placed in the

genus ‘ggggxgggg CGloger 1841 as a result of priority.
This name has remained unchanged since that time.

The differentiating characters of the various species
and subspecies of Egzggxgggg are so subtle that the produc-

tiunigf synonyms 1n the genus is unusually large, Many

33The fallow1ng discussion is based upon: Wilfred H.
Osgood, "Revision of the Mice of the American Genus

Peromyscys,” North Americen Fauns, 28:1-281, April, 1909.

.....
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supposed new forms are only color variations; for the genus
us quite varied in size and coloration, even within a single
subspecies.

Two ¢losely related forms often found in closely
related habitats in northern Ohio are the white-footed
mouse (P. ;gnggnua agxahg_asgaaia (Fischer)) and the deer
mouse (B W m;:g;;. (Hoy and Kennicott)). Because
of the diffieulty 1nvolved in distingulshing between these
subspécies and the posgsibllity of confnsing‘them; a dis=-
cussion of the two species follows.

;ggggggﬁ ngnggzgsgagiﬁ 1is eharacterized by white
underparts, a less distinctly bieoler tail, cinnamon rufose
upperparts, and a mid-dorsal dusky-ecinnamon 11ne‘ During
the spring the worn pelage of the mouse shbws a greater
distinction between the sides and back. Hewever; in the
late summer, this pelage is replaced by the thicker and
longer winter coat that is more brightly colo%ed; and the
tail is also covered by longer halrs,

P. maniculatus balrdii is characterized by a darker
dorsal color, smaller ears and feet, and a decidédly shorter
tail than In noveborgcengis. The upper parts are dark
brown mixed with black; and the underparts are white; often
separated from the sides by a narrow russet line, The tail
is sharply bicoler, black or blackish brown above and white
below with shorter hairs. The worn pelage also shows a

distincet contrast between sides and back.
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Because of a lack of sufficient numbers of individw
uals, the use of dried specimans; and insufficignt data,
Osgood 's measurements for the two subspecies are not
~ comparable to more recent date and will not be used for
reference. | |
. Table VI gives the ranges of measurements for the two
.Sﬂb59331ﬁsg As can be seen from these_data; g@;;g;;; by
its smaller size, can generally be distinguished from
noveboracensis. But; these measurements, because of overw
1épping éahgés; may be insufficient for separating the two
mice in all cases. |
Average measurements for mice autopsied in the
present study (Table VII) compare ¢losely with the measure~
It will also be noted

ments given for poveboracensi.
that the average measurements for total 1ength; tail length,
and ear length are greater than the extremes given by Burt3?
for these characteristics in pairdil but fit well into the
ranges for noveboracensis, N

: Burt gives the habitat of noveboracensis as forested
and brushy areas and occasionally grassy areas that border
woods. On the other hand, open grasslands with a preference
for dry uplands is given ag the habitat for bairdil.

B, 1. poveboracensgis may nest above ground while palrdii

39william H. Burt, The Mammals of Michizan, p. 209,
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TABLE VI

A COMPARISON OF THE EXTERNAL MEASUREMENTS
FOR THE SUBSPECIES P.. g..mppg_gg_ﬁ_:ul%éﬂn
. X, _mm * ALL MEASUREMENTS IN MILLIMETERS.

Total Hind Skull Skull

lex_lgth Tail Foot Ear length width
P. 1. 141 59= 18- 15« 24,0 12,1«
noveboracensis 195 = 93 23 i8 2744 14,1
P.pge  119- 47— 16+  12=  22.2=  1l.1=
‘ vm.._ 156 69 20 16 24.8 12,9

*'raken from: W. H, Burt,
Mﬁmala of _._._n;.m PP 204, 209.



46

TABLE VII

AVERAGE PHYSICAL MEASUREMENTS
OF AUTOPSIED WHITE~FOOTED MICE

Length (Millimeters)
Age & , , Weight
sex Total Tail  Ear  Hind foot  (grams)

Immature . | : o ' ‘
females 145 68 15 19 16.7
Adult “o : '
© females 158 72 16 20 - 20.5
Immature , | . : S
‘meles 15 67 15 19 151
Adult o | | -
males - 0 73 1w 20 18.4
A o . | -
immatures 148 67.5 15 | 19 ' 15.7
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nests solely on the ground°4° | ,'
On the basis of capture data and measp:ements taken,
the subspeeieg_wasldefinitely 1dentified as ggxgﬁgzgggggig
rathef thaé bgi:_;; All resident mice were captured above
. ground at .least once, and none was captured autside the
weodland. Pelage of the mice fcllowed ngood's description,
of gg__gg;ggg_nig, and measurements more elosely resembled
dmeasurements far ggﬁghggg“__gig -
‘ . Animais aecidentally killed during the course of the
- study and during the final kill trapping period in June
. were autopsied. In additian to data recorded in the field,
standard physieal msasurements (weight, 1ength of body,
_tail, ear; hind foot, and pelage type) were taken, reprew .
| uptiVe trggts_wgre examined fox testis size and presence
.of sperm in the epididymis, or eoﬁdition of uteius and
~number and 1ength of embryas, if presenx. .
| Two adult male short-tailed shrews (_;ag;ga,_z_xl
Qgggg) with measurements of 118 and 120 mm, total 1ength,
19 mm, tail length, ana_l3 and 14 mm, hind foot length were
. captured. N | |
Twentyweight white-foeted mice were killed including
15 adult and three immature males and eight adult and two
imnature femaleé. An adult mouse was.eharagteyized_by having
full adult pelage:er'eignamon with a grey étripa on the aide;

4OWi1liam H. Burt, The Hemmals of Michigan, p. 209,
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while immatures were those mice with all grey pelage.
" Ave?agg measurements for the mice are given in Table VII;
and measurements for individual adult mice are given in
~ Table VIII. Four of the eight adult females were pregnant.
| Two had litters of six embryos (average length 14 mm. and

15 mm,); one of four embryos (average length 8 mm.); and

.- one of three embryos (average length émm.).

: Breeding.inlzpﬂl, noveboracensis usually oocurs from
- late March to October.: Oid'fémales produce their first
|iitters as early as late March. This isvgften.followea,by
. @ second litter and than usually by a iest-period of from
- four to six7wée$s. After this; two or more litters are born
in the fall. Young females born in the spring may give
birth to their first litters when they are about fourteen
_ﬁeeké 0ld and raise one or two litters in the fall.
Young females born after August 1 usually do not produce
their first litters until the following spring.%l

The number of young per litter range from 2 to 6
and average 4. Ehas; an 0ld female will give birth teo at
least eight young in the spring and fall. In additian;
the spring born females which survive will also produce
four or elght young in the fall,

Daté from the present study support these obser-
vations in that from 28 October until 30 marcn;,azz males

4191111an H, Burt, The Mammals of Michigan, p. 209.



INDIVIDUAL PHYSICAL MEASUREMENTS
OF AUTOPSIED WHITIE~FOOTED MICE

TABLE VIII

Length (Millimeters)

Age & ~Mouse , Weight
sex  number Total Tail Bar Hind foot (grams)
Immature '
females 101 140 66 15 19 1250
: 114 150 69 15 19 18.3
Adult .
females 91 154 65 15 18 o
94 - 152 70 16 22 i
98 128 69 16 20 12;3 '
102 - 160 74 16. 20 20.8*
104 162 5 16 20 17.6%
107. 183 g 17 20 31.0%
117 170 7 15 - 19 20,7
Immature , ,
males 101 140 66 15 19 'lgge
o 114 150 69 15 19 18.3
Adult , o
males 92 162 70 17 20 wa
95 151 72 19 22 *k
9 162 74 1 19 *%
97 151 68 1 20 19.3
99 156 76 15 21 17.4
100 175 78 17 21 22,9
103 150 70 17 20 14.g-
109 160 - 70 15 19 18,
10 174 79 16 20 20.8
109 159 gg 15 19 20.6
110 179 1 19 21.2
112 142 63 1 19 13.8
11 174 79 16 19 20,2
11 147 71 16 19 14.6
118 2% e 15 19 19.9

#indicate preghant females
#*indicate data not avallable or

not recorded.
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had abdominal testes and females had imperforate or seconds
‘arily closed vaginal orifices.'_Scrotal-testes and perforate
_Vaginal'orifices:wsre first observed on 30 Marchj first
pregnancies were noted from external observation on 23
April; and the first litters were recorded on 1 May. . The
two observed litters had four and five mice.

‘The relationships between 1nd1v1dua1,weigh$s,and
éxﬁernalnméasurements are:summariged-in Figures-7;‘8; and 9.
A direct relationship is indicated between weight and total
1ehgth”and taiiAiength (Figuras‘7 and 8) and bétween total
lengtﬁ éna,tail 1ength (Figure 9). These are-fér adult
1ndividuéls.for.which all three measurements were available.
No differenges were,noted'between the sexas;'aﬁd the data

were combined.
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