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ABSTRACT

The feeding habits of copperhead snakes in the Cumberland
Plateau of Middle Tennessee were investigated. Digestive tracts
77 snakes were ined. M: Is were the most im-
food d, particularly prairie voles and pine
Imsects, primarily i

also. Peaks in food intake occurred in June and August.
S e s S e

Comprehensive analyses of the diet of
Agkistrodon contortrix, were done by Fitch (1960) in
Kansas, Clark (1949) in Louisiana, Surface (1906) in
I ia, and Uhler, Cottam, and Clarke (1939)
in Virginia. These studies indicated that the copper-
hﬂtfs. diet was eccentric, varying in different geo-
graphical areas of its range. Ditmars (1936) suggested
Mlhemppahud’sdietmydmwsmonaluﬁaﬁon,
but no quantitative appraisal of this facet of the snake’s
dietary pattern was found in the literature.

Tbec_:bjeaiveoﬂh‘-nndymmdacrﬂactbefeed-
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Management Area. Sandstone, shale, and limeslone
outcroppings are exposed on the slopes of these streamg
and their numerous small tributaries. The Catoosa area
is predominantly forested with oaks (Quercus rubrq 1,

Q. faleata Michx., Q. stellata Michx.), Virginia pin:
(Pinus virginiana Mill.), and sourwood (Oxydendp,p,
arborewm L.) in the dry uplands; hickory, maple ang
beech are common. Numerous open fields are scattered
throughout the Catoosa Wildlife Management Area,
Most of these fields are kept in early stages of succes.
sion by game management activities. The climate of
Cumberland County is temperate and continental, wi
moderate winters and mild summers. Summer tempera.
tures rarely exceed 90 F. Annual precipitation averages
54.19 inches and is distributed rather evenly through.
out the year (Hubbard, et al. 1950).

METHODS

In 1966 digestive tracts from 77 snakes were col-
lected: April (1), May (7), June (13), July (23),
August (15), September (17) and October (1). Sixty-
five contained some food material, with 19 of these
having a recently ingested meal. Specimens were col-
lected by searching (turning rocks and logs) fields and
woodlands, and by driving and searching roads after
dark. Several specimens, killed by mowing machines,
were donated by personnel of the Catoosa Wildlife
Management Area. A few snakes were brought to the
laboratory by other interested individuals. Live snakes
were killed immediately and the digestive tracts removed
and preserved. The digestive tracts were opened their
entire length, food items were removed and identified,
and volumes were determined by water displacement.
Importance values were assigned each type of food
item. The importance value is the sum of the relative
number, relative frequency, and relative volume, di-
vided by three 1o reduce the value to a proportion of
100 (see footnote, Table 1.)

RESULTS

Mmkby'm the most important class of food
consumed by copperheads in Middle Tennessee

ranked high in the diet each month (Table 1 and Fig
1). Five species of mammals were utilized, with praire
voles (Microtus ochrogaster) and pine voles (M. pine-
forum) ranking first and second in importance in the

Table 1. Prey utilized by Copperheads, April-October,

Total Relative

1966, in Middle Tennessee.

Food Item Number Number?! pﬁﬁiﬂfyn \1}:::3: Valuet
Mammalia
Cricetidae
Microtus ochro-
gaster 18 17.8 19.2 40.7 25.9
M. pinetorum 11 10.9 11.0 23.8 15.2
M. sp. 1 1.0 1.4 0.4 0.9
Peromyscus sp. 9 8.9 12,3 3.9 8.4
Soricidae
Blarina brevicauda 6 6.0 8.2 3.3 5.9
Crypototis parva 1 1.0 1.4 0.4 0.9
Unidentified 2 2.0 553 3.1 4,2
sub total 32 51.6 61.7 15.8 63.0
Insecta
Lepidoptera larvae
Automeris io l20 19.7 9.5 7.6 12.3
Citheronia regalis 2 1.9 2.7 1.9 2:2
Unidentified i1 10.8 8.2 1.9 5.9
Cicadidae
Unidentified 2 2.0 1.4 0.8 1.4
sub-total 35 34.4 21.7 12.1 22.8
Aves (unidentified) 4 4.0 2.7 10.8 5.9
sub-total 4 420 2.7 10.8 3.9
Reptilia
Lacertilia
Sceloporus undulatus 3 3.0 4,1 0.8 2.6
Unidentified 1 1.0 1.4 0.2 0.9
Serpentes
Unidentified 1 1.0 1.4 Tr. 0.8
sub-total 5 5.0 6.9 L0 i3
Unidentified 5 5.0 6.9 0.2 4.0
sub-total 5 5.0 5.9 0.2 4.0
Totals 101 100.0 100.0 100.0 100.0

1. Number of individuals of one food item 23 2 % of the
total number of all jtems.

2. Number of occurrences of one food item as 3 % of the
Mmdmolllu

3. Volome of one food items a3 2 % of total volume of o}
4. Sam of sclative sumber, relative froguency sad velative
volome 3
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rodents were the most important foods of copperheads
in Pennsylvania (Surface 1906). In Kansas the prairie
vole was the main food of copperheads (Fitch 1960).
Uhler, et al. (1939) reported voles, including meadow
voles, pine voles, red-backed voles (Clethrionomys
gapperi), and southern bog lemmings (Synapromys
cooperi), were the principal mammalian foods of 105
copperheads in Virginia. The vole’s habit of traveling
in the confines of surface or subsurface runways may
Increase their vulnerability to copperhead predation.
In fields of dense grass these runways offer avenues of
free movement to copperheads, and their regular use
by voles may leave scent that attracts the snakes.

The importance of other types of food for copper-
heads varies regionally. Shrews, moderately important
to copperheads in Tennessee, were a staple prey item
In Virginia (Uhler, et al. 1939), but were seldom eaten
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substitution for the preferred voles where they are
less available.

Differences in the feeding patterns of sub.grou;:‘: tg:
snakes differentiated according to reprquCUl;’e. 5 total
is partially an expression of differences in t ‘;l'r ex-
behavior pattern, including habitat selection. ‘l)l ofeid
ample, all gravid females in this study were colle .
in wooded areas. Their diet, principally lizards aﬁis
shrews, partly reflected the available BPCC‘,es i
habitat, but also resulted from the snakes’ behavior
patterns. Fitch (1960) noted that while .other snalfes
disperse from the woodland hibernacula in the Spring
and return in the fall, gravid females tend to remain
near the hibernacula all summer. He also observed that
females tend to bask more frequently than other sub-
groups, and sometimes occur in loose aggregations of
several individuals. These behavior traits suggest that
gravid females may be less active than other copper-
heads. Lizards and shrews are relatively active animals,
and perhaps their movements brought them in contact
with gravid females, thus increasing their availability to
this less active subgroup of snakes, Klimstra (1959)
observed a similar relationship between reproductive
status and feeding activity in the cottonmouth (Agkis-
trodon piscivorous) in Southern Illinois. He reported
that 63 percent of the empty digestive tracts collected
in July, August and September were from females, and
62 percent of these females were gravid.

CONCLUSIONS

The copperhead snake is characterized by a wide
adaptability in its prey selection over the species’ range.
The composition of the diet varies between populations,
and between seasons within a population. However,
mammals, particularly voles, assume a paramount role
in the diet in most populations and probably can be
regarded as the basic class of food for this snake.
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. abundant and available, and which j
whlicht oﬂcopperheads in some populations, s Fejecty
ab °thers. In this study, copperheads refused g, d
1a.nm;hibisms, while in other places they accepieq ther
readily. '

id females are less mobile than NOM-gray:
fers:lae:lind males, feed less than those snake, . nl:
restrict their movements 0 wooded areas, These tnai
produce a diet which differs quantitatively anq qualj
tatively from the other groups, The presence of Yoling
in the reproductive tract apparently influence; |
female to live a more sluggish, sedentary life, and pi,
no excessive strain on the energy and nutritional by, e
of these gravid females.
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