
Kozicky, Edward L. 1951. Juvenile ring-necked pheasant mortality and cover
utilization in Iowa. 1951. Iowa State College Journal of Science. (26):85
93.

Leopold, A. S. 1944. The nature of heritable wildness in turkeys. The Condor.
46(4): 132-197.

Madson, John. 1962. The ringneck pheasant. Conservation Dept., Olin
Mathieson, East Alton, Illinois.

Nelson, Lee K. 1964. A ten year study of ringnecked pheasant introductions
in Kentucky. Kentucky Dept. of Fish and Wild\. Resources Technical
Series No. 14. 153 pp.

Smith, David M. 1968. An evaluation of Indian red junglefowl releases in
Baldwin County, Alabama. Proc. 22nd annu. conf. S. E. Association
Game and Fish Commissioners. (in press).

Stokes, Allen W. 1948. Population studies of the ringneck pheasants on Pelee
Island, Ontario. Ontario Dept. of Lands and Forest. Wild\. Series No.4
154 pp.

WEIGHTS AND MEASUREMENTS OF GEORGIA
COTTONTAILS AND AN ECOLOGICAL PRINCIPLE2

by

Michael R. Pelton,2 School of Forest Resources,
University of Georgia. Athens

and

James H. Jenkins, School of Forest Resources,
University of Georgia. Athens

ABSTRACT

Body weight and basic body measurements were recorded on 395 adult
cottontails collected from three physiographic regions in Georgia. Eight dif
ferent skull measurements were taken on 65 individuals.

Little variation was noted in the percentage change of paunched weights as
compared to the animals' total body weight. No significant seasonal varia
tions were noted in total body weight. Coastal Plain adults exhibited signi
ficantly greater hind foot length, ear length, total length, and body weight than
Piedmont or Mountain rabbits. Six of eight Coastal Plain skull measurements
were significantly greater than measurements from either Piedmont or Moun
tain cottontails. These data are in opposition to Bergmann's Rule which states
that mammals in general increase in size as one proceeds northward.

Use of total body weight rather than paunched weight at any time of day or
season was verified for cottontails in Georgia. General land use rather than
basic soil fertility is suggested as having a greater influence on production of
heavier, larger rabbits in the Coastal Plain as compared to Piedmont or
Mountain regions of Georgia.

lThis study was supported through a research grant from the Federal Aid Division of the Georgia Game and Fish
Commission. Certain equipment, supplies. and other funds were also made available from McIntire-Stennis Project
No. II of the College Experiment Station. Athens. in cooperation with the Georgia Forest Research Council and the
Atomic Energy Commission.

2Present address: Department of Forestry. University of Tennessee. Knoxville.
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INTRODUCTION

Differences in body weight of cottontail rabbits by sex have been reported by
numerous authors. Trippensee (1933), Schwartz (1942), Sowls (1957), and
Williams (1964) noted the heavier weight of adult females. However, few
studies have considered variations in body weight of adult cottontails through
a 12-month period (Schwartz, 1942). Because Trippensee (1933) noted weight
gains in young rabbits up to nine months of age and no accurate aging tech
nique was developed for the cottontail until recently (Lord, 1959), the ability
to accurately plot monthly weight changes in adult cottontails has been limited.

Crawford (1950) and Williams (1964) presented conflicting evidence con
cerning soil fertility and body weight variations in rabbits collected from
different areas of Missouri. Also, neither author considered possible differ
ences existing in body and skull measurements. Analysis of the above factors
would help clarify relationships between cottontail populations from con
trasting physiographic regions in Georgia.

METHODS

Between October, 1965 and April, 1968, 1,158 cottontail rabbits were col
lected from the Mountain, Piedmont, and Coastal Plain physiographic regions
of Georgia. Body weight to the nearest gram was recorded on 395 adult rabbits
(eye lens weights greater than 220mg.). Pregnant females were excluded from
the sample. Total length, hind foot length, and ear length were also recorded on
each individual. The paunched weight (body weight without stomach and
intestines) on a sample of 133 individuals was taken to evaluate total body
weight as an accurate method for weighing cottontails. The skulls of 65 adults
from the three physiographic regions were cleaned and a series of eight measure
ments taken. Body weight and measurements and skull measurements were
analyzed statistically using Duncan's Multiple Range Test ( 0.05) to deter
mine effects of sex, month, and region.

RESULTS

Little variation was noted in the percentage change of paunched weights
of 133 cottontails as compared to their total body weight with a range of only
16.13 to 18.27 percent change at the 95 percent confidence interval (Table 1).

Significant differences between adult females and males were found in total
length and body weight (females being larger) (Table 2). Coastal Plain adults
exhibited significantly greater hind foot length, ear length, total length, and
body weight than Piedmont or Mountains rabbits (Table 3). With the ex
ception of body weight of Mountain rabbits, significant differences in hind
foot, ear, and total length were found among animals of the three regions.
Mountain rabbits were smallest, Piedmont intermediate, and the largest were
found in the Coastal Plain. The small sample obtained from the Mountain
region prohibits many inferences regarding data obtained on the mountain
specimens. Although adult cottontails were significantly heavier in certain
months, seasonal body weight variations were not found (Table 4).

Table 5 presents data on eight skull measurements taken on 65 adult cotton
tail skulls from the three major physiographic regions of Georgia. With the
exception of zygomatic breadth and interorbital constriction, Coastal Plain
measurements were significantly larger than those from either Piedmont or
Mountain areas. Although Coastal Plain zygomatic breadth and interorbital
constriction measurements were not significantly greater than the Piedmont
measurements, they were when compared to the Mountain measurements.

269



T
A

B
L

E
I

T
H

E
R

E
L

A
T

IO
N

S
H

IP
B

E
T

W
E

E
N

P
A

U
N

C
H

E
D

A
N

D
T

O
T

A
L

B
O

D
Y

W
E

IG
H

T
S

O
F

C
O

T
T

O
N

T
A

IL
S

F
R

O
M

G
E

O
R

G
IA

P
au

nc
he

d
W

t.
N

um
be

r
T

ot
al

B
od

y
(M

ea
n

%
R

an
ge

o
f

o
f

W
ei

gh
t

o
f

T
ot

al
P

er
ce

nt
ag

e
P

er
ce

nt
ag

e
C

ha
ng

e
R

eg
io

n
In

di
vi

du
al

s
R

an
ge

(g
m

s.
)

B
od

y
W

ei
gh

t)
C

ha
ng

e
at

95
%

C
.1

.
N ..... 0

P
ie

dm
on

t
70

57
4-

13
65

83
.0

+
3.

7
17

.0
+

.8
7

16
.1

3
-

17
.8

7
C

oa
st

al
P

la
in

63
77

2-
16

69
82

.6
+

3.
5

17
.4

+
.8

7
16

.5
3

-
18

.2
7

T
ot

al
s

13
3

57
4-

16
69

82
.8

+
3.

6
17

.2
+

.8
7

16
.1

3
-

18
.2

7



T
A

B
L

E
2

A
C

O
M

P
A

R
IS

O
N

B
E

T
W

E
E

N
S

E
X

E
S

O
F

M
E

A
S

U
R

E
M

E
N

T
S

A
N

D
B

O
D

Y
W

E
IG

H
T

F
O

R
A

D
U

L
T

G
E

O
R

G
IA

C
O

T
T

O
N

T
A

IL
S

Se
x

N
o.

M
ea

n
S

.D
.

S
.E

.
R

an
ge

H
IN

D
F

O
O

T
L

E
N

G
T

H
(m

m
.)

M
al

es
21

4
95

.4
6

4.
41

.3
0

83
-1

07
F

em
al

es
31

2
95

.9
6

4.
39

.2
4

85
-1

07
T

ot
al

s
52

6
95

.7
0

4.
40

.2
7

83
-1

07

E
A

R
L

E
N

G
T

H
(m

m
.)

N
M

al
es

21
4

62
.2

0
2.

93
.2

0
52

-7
1

-.
l -

F
em

al
es

31
2

61
.6

0
3.

02
.1

7
51

-7
1

T
ot

al
s

52
6

61
.9

0
2.

97
.1

9
51

-7
1

T
O

T
A

L
L

E
N

G
T

H
(m

m
.)

M
al

es
21

4
42

6.
4

19
.4

2
1.

33
38

5-
47

5
F

em
al

es
31

2
43

6.
9

20
.5

6
1.

16
39

0-
50

0
T

ot
al

s
52

6
43

1.
7

19
.9

9
1.

25
38

5-
50

0

B
O

D
Y

W
E

IG
H

T
(g

m
s.

)
M

al
es

21
4

11
75

.3
13

5.
4

9.
3

88
6-

15
35

F
em

al
es

18
1

12
75

.4
17

5.
3

13
.0

79
3-

16
71

T
ot

al
s

39
5

12
25

.4
15

5.
4

11
.2

79
3-

16
71



T
A

B
L

E
3

M
E

A
S

U
R

E
M

E
N

T
S

A
N

D
B

O
D

Y
W

E
IG

H
T

O
F

A
D

U
L

T
G

E
O

R
G

IA
C

O
T

T
O

N
T

A
IL

S
.

M
ea

su
re

m
en

t
N

o.
M

ea
n

S
.D

.
S

.E
.

R
an

ge

C
O

A
S

T
A

L
H

in
df

oo
t

L
en

gt
h

(m
m

.)
24

4
98

.2
3

4.
02

.2
6

88
-1

07
E

ar
L

en
gt

h
(m

m
.)

24
4

63
.3

7
2.

58
.1

7
57

-7
1

T
ot

al
L

en
gt

h
(m

m
.)

24
4

44
4.

50
18

.8
7

1.
20

39
5-

50
0

B
od

y
W

ei
gh

t
(g

m
s.

)
18

2
13

13
.3

0
14

1.
0

10
.5

0
98

6-
16

71

P
IE

D
M

O
N

T
H

in
df

oo
t

L
en

gt
h

(m
m

.)
24

8
93

.6
5

3.
50

.2
2

83
-1

01
N

E
ar

L
en

gt
h

(m
m

.)
24

8
60

.5
9

2.
74

.1
7

51
-6

7
-..

.l
N

T
ot

al
L

en
gt

h
(m

m
.)

24
8

42
2.

9
16

.6
4

1.
05

38
5-

46
5

B
od

y
W

ei
gh

t
(g

m
s)

18
9

11
31

.5
13

5.
6

9.
90

79
3-

15
79

M
O

U
N

T
A

IN
H

in
df

oo
t

L
en

gt
h

(m
m

.)
34

93
.4

4
3.

70
.6

3
84

-1
01

E
ar

L
en

gt
h

(m
m

.)
34

60
.0

3
2.

34
.4

0
56

-6
5

T
ot

al
L

en
gt

h
(m

m
.)

34
41

7.
90

12
.8

5
2.

21
39

5-
44

5
B

od
y

W
ei

gh
t

(g
m

s.
)

24
12

28
.7

0
11

2.
70

23
.0

0
10

93
-1

46
1

T
O

T
A

L
S

H
in

df
oo

t
L

en
gt

h
(m

m
.)

52
6

95
.1

1
3.

74
.3

7
83

-1
07

E
ar

L
en

gt
h

(m
m

.)
52

6
61

.3
3

2.
55

.2
5

51
-7

1
T

ot
al

L
en

gt
h

(m
m

.)
52

6
42

8.
40

16
.1

2
1.

49
38

5-
50

0
B

od
y

W
ei

gh
t

(g
m

s.
)

39
5

12
24

.5
0

12
9.

80
14

.5
0

79
3-

16
71



T
A

B
L

E
4

M
O

N
T

H
L

Y
V

A
R

IA
T

IO
N

S
IN

B
O

D
Y

W
E

IG
H

T
O

F
A

D
U

L
T

G
E

O
R

G
IA

C
O

T
T

O
N

T
A

IL
S

M
ea

n
B

od
y

M
o

n
th

N
u

m
b

er
W

ei
gh

t
S

.D
.

S
.E

.
R

an
ge

Ja
n

u
ar

y
14

1,
17

2.
6

18
0.

3
48

.2
92

6
-

1,
50

2

F
eb

ru
ar

y
54

1,
21

8.
0

16
0.

4
21

.8
8

9
6

-1
,6

7
1

M
ar

ch
41

1,
19

9.
8

13
3.

4
20

.8
89

8
-

1,
49

0

N
A

pr
il

27
1,

22
6.

6
17

7.
1

34
.1

96
4

-
1,

59
6

-:
J ....,

M
ay

53
1,

25
0.

2
15

4.
8

21
.3

95
2

-
1,

63
0

Ju
n

e
44

1,
21

6.
2

15
5.

2
23

.4
95

0
-

1,
60

8

Ju
ly

17
1,

13
9.

6
12

5.
1

30
.3

93
5

-
1,

37
7

A
ug

us
t

40
1,

23
5.

9
13

8.
1

21
.8

91
0

-
1,

59
0

S
ep

te
m

be
r

36
1,

32
2.

1
15

3.
7

25
.6

95
1

-
1,

57
0

O
ct

ob
er

19
1,

28
5.

5
18

7.
6

43
.0

1,
01

6
-

1,
66

9

N
ov

em
be

r
22

1,
15

6.
9

15
0.

7
32

.1
88

6
-

1,
44

5

D
ec

em
be

r
28

1,
13

5.
9

18
5.

9
35

.1
79

3
-

1,
50

6



T
A

B
L

E
5

S
K

U
L

L
M

E
A

S
U

R
E

M
E

N
T

S
O

F
A

D
U

L
T

G
E

O
R

G
IA

C
O

T
T

O
N

T
A

IL
S

·

C
oa

st
al

Pi
ed

m
on

t
M

ou
nt

ai
n

T
ot

al
M

ea
n

-
M

ea
su

re
m

en
t

N
o.

M
ea

n
S

.E
.

R
an

ge
N

o.
M

ea
n

S
.E

.
R

an
ge

N
o.

M
ea

n
S

.E
.

R
an

ge
N

o.
M

ea
n

S
.E

.
R

an
ge

Z
yg

om
at

ic
27

36
.0

3
.1

6
34

.1
-

25
35

.4
6

.1
6

34
.1

-
12

35
.7

8
.1

5
35

.0
-

64
35

.7
6

.1
6

34
.1

-
B

re
ad

th
37

.8
37

.0
36

.7
37

.8

O
rb

it
on

as
al

27
32

.4
2

.2
8

30
.0

-
25

30
.1

6
.2

5
28

.1
-

13
29

.8
6

.2
7

28
.0

-
65

30
.8

1
.2

7
28

.0
-

L
en

gt
h

35
.3

33
.2

32
.2

35
.3

In
te

ro
rb

it
al

N
C

on
st

ri
ct

io
n

26
19

.0
5

.2
2

17
.1

-
25

18
.3

2
.2

2
16

.0
-

13
19

.0
3

.3
4

17
.1

-
64

18
.8

0
.2

6
16

.0
-

....
:I

W
id

th
21

.5
20

.8
20

.7
21

.5
~

C
on

dy
10

ba
sa

l
26

77
.6

3
.4

3
72

.0
-

25
73

.7
2

.4
2

70
.0

-
12

72
.9

4
.4

3
70

.0
-

63
74

.7
6

.4
3

70
.0

-
L

en
gt

h
81

.4
79

.1
75

.7
81

.4

B
as

al
25

61
.8

9
.3

5
57

.3
-

25
59

.4
6

.3
2

57
.0

-
8

58
.7

4
.2

6
57

.5
-

58
60

.0
3

.3
1

57
.0

-
L

en
gt

h
65

.5
63

.2
60

.2
65

.5

B
as

il
ar

25
58

.4
1

.3
5

54
.0

-
25

56
.6

2
.8

2
53

.2
-

8
55

.4
0

.2
5

54
.3

-
58

56
.8

1
.6

3
53

.2
-

L
en

gt
h

62
.0

74
.6

56
.5

74
.6

P
al

at
al

27
32

.1
6

.1
6

30
.6

-
25

30
.7

9
.2

2
28

.3
-

I3
30

.4
9

.1
8

29
.1

-
65

31
.1

5
.1

9
28

.3
-

L
en

gt
h

34
.3

33
.0

31
.5

34
.3

D
ia

st
em

a-
T

oo
th

23
38

.6
3

.2
6

36
.6

-
24

36
.7

0
.1

9
34

.0
-

12
36

.4
3

.2
3

35
.4

-
59

37
.2

5
.2

2
34

.0
-

R
ow

L
en

gt
h

41
.7

39
.0

37
.8

41
.7

•A
ll

m
ea

su
re

m
en

ts
w

er
e

ta
ke

n
in

m
ili

rn
et

er
s

us
in

g
ve

rn
ie

r
ca

li
pe

rs
.



DISCUSSION

Watson and Williams (I955) warned of bias inherent in total body weight
of the wild rabbit (Oryctolagus cuniculus) when they found that differences
between dead and paunched weight varied with the time of day the animal was
collected. Williams (1964) avoided this bias in cottontails by keeping the
numbers of morning-killed to afternoon-killed rabbits the same. He also sug
gested a possible seasonal change in cottontail body weight and planned his
collections accordingly. No significant variations in total body weight were
found between individuals collected during early morning, late afternoon, and
night in the present study. Also, monthly total body weight values of adults
did not exhibit significant seasonal variation, thus making adult weight values
valid when collected at any time of the year in Georgia. However, this
phenomenon may not be true for northern areas where the cottontail is faced
with a more severe winter (marked reductions in food and cover).

The significantly greater size of the female cottontail has been well docu
mented in the literature by earlier workers (Schwartz, 1942; Sowls, 1957; and
Trippensee, 1933) and the data in the present study verify this fact for Georgia
cottontails.

The positive correlation between soil fertility and body weight of various
species of wildlife in Missouri (Crawford, 1950 and Rowe, 1947) was ques
tioned by Williams (1964). Williams found no significant difference in body
weight of cottontails collected from soils of contrasting fertility when such
factors as sex, age, genetics, restriction of collections to specific soil series, and
proper statistical treatment were considered. The author also stated the pos
sibility that one of the reasons for the differences in body weight of cottontails
in Rowe's work was because collections were statewide, thus exhibiting
latitudinal variation in body weight as expressed by Bergmann's Rule
(decrease in body size with a decrease in latitude.). Data from the present
study casts some doubt on the possible influence of this Rule in relation to
weight and/ or size variations of Georgia cottontails since the reverse is true for
Georgia (weight and measurements increased from north to south). Williams
further criticized Rowe's work because the latter did not distinguish between
subspecies of Sylvilagus floridanus, (mearnsii and alacer), thus, introducing a
possible genetic source of variation of body weight. In the present study this
possibility is eliminated since it is assumed only the subspecies mallarus occurs
in Georgia (Hall and Kelson, 1959).

In the present study only adult cottontails were used. The sex ratio was
essentially 50:50 in the areas being compared, proper statistical treatment
was performed on the data, and although rabbits were collected over wide
spread areas in the middle Coastal Plain and Piedmont regions, size and
weight variations between regions were obvious regardless of the collection
site within a given region. Thus, in the present study, all of Williams' criticisms
of Rowe's earlier work were met, and cottontail size and weight variations are
still obvious.

The greater size and weight of Coastal Plain cottontails become perplexing
when one considers some of the following facts. Apparently no major dif
ferences occur in basic soil fertility between the Piedmont and Coastal Plain
regions (Perkins and Giddens, 1952). Pelton (1968) presented evidence that
Georgia cottontails in the Coastal Plain exhibit significantly higher bone
marrow fat levels (hence, better physical condition) than Piedmont region
individuals. But, no significant differences were noted in litter sizes between
Piedmont and Coastal Plain regions (Pelton, 1968). However, it has been
clearly shown by Negus (1956) and Stevens (1962) that in Ohio .soil fertility
has a significant effect on litter size. (These authors do not mention any size
or weight differences in adult cottontails between the contrasting soil areas).
Thus, on the one hand, weight and measurement variations (as well as level
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of marrow fat) indicate that better environmental conditions exist and result
in a reversal of Bergmann's Rule. On the other hand, a complete lack of any
significant differences in reproduction and no apparent differences in soil
fertility, offers evidence that there are not better environmental conditions in
the Coastal Plain.

The possibility exists that Middle Coastal Plain rabbits collected in this
study were from a better soil regime, but expected increased litter sizes were
masked by the latitudinal litter size phenomenon reported by Barkalow (1962)
and Lord (1960) in which litter sizes decrease as one goes south.

Also, since 1953, 41 percent of the idle and abandoned cropland in the
Piedmont of Georgia has reverted to forests either by natural reseeding or
planting. Pine comprises a high proportion of these woodlands. In the Coastal
Plain land-clearing has offset reversion of nonforest land to forest (Larson and
Spada, 1963). The above facts, plus the active and widespread policy of pre
scribed burning, clearing and cultivation (with concomitant fertilization)
probably provides a better qualitative food regime for Coastal Plain cotton
tails. In contrast, little control burning and less and less cultivation and
clearing are being carried out in the Piedmont region.

The above mentioned factors would tend to place a greater responsibility
on general land use rather than basic soil fertility in regard to heavier, larger
rabbits in the Coastal Plain region of Georgia. With an ever-increasing in
tensity of land use for specific purposes, one might expect even more examples
of the "condition" of wildlife populations being a reflection of land use prac
tices rather than basic fertility of the soil.
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CONTROL OF RACCOONS WITH RODENTICIDES

A Field Test
bv

E. F. Johnson and Ernest L. Rauber

ABSTRACT

A field test to evaluate anticoagulant rodenticides as a method of controlling
raccoon populations was carried out on the Cape Romain National Wildlife
Refuge, South Carolina. Fumarin mixed with corn was dispensed at ten
permanent feeding stations over a six-week period. A marked decline in the
number of raccoons was noted on the study area as a result of the experiment.
Feeders for the study were developed by refuge personnel and proved to be
relatively bird and mouse proof, but easily accessible to raccoons. In addition to
the field study, observations were made of six caged raccoons fed varying
amounts of rodenticide to determine lethal dosage and the length of time re
quired to bring death.

OBJECTIVES

This study was designed to control raccoons (Procyon lolor) on the Cape
Romain National Wildlife Refuge, South Carolina, by the use of permanent
feeding stations using an anticoagulant rodenticide. The study was conducted
during the summer of 1967. Caged raccoons were observed at the same time as
the field study to determine actual bait intake and length of time that an animal
must feed on anticoagulant before death occurs.

Raccoons prey heavily on the nests of shorebirds and the Atlantic loggerhead
turtle (Caretta caretta caretta) on the Cape Romain National Wildlife Refuge.
The use of quick-killing, non-selective poisons to control raccoons was ruled
out as potentially too detrimental to non-target species on the refuge. The anti
coagulant rodenticide Fumarin was used throughout the study.
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STUDY AREA

The study area was Cape Island. Cape Island is a nearly treeless, 2,OOO-acre
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