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islands and the relat

determined and the distribution of the more common species
of small mammals was examined quantitatively in retgdon to
this factor. Snap trapping, shooting and direct observation dur-
ing systematic searches were utilized in determining the kinds
and numbers of terrestrial vertebrates. Only one amphibian
and three reptile species were found on the islands, Nineteen
species of birds were observed and nine species of mammals

were collected. Ten of the 13 islands supported small mammal
populations, Twice as many mammals were captured in dense
or intermediate ground cover as in areas with sparse vegetative

ground cover. .
Smaller islands provided fewer kinds of habitat and harbored

fewer mammalian species than did larger islands. Vegetational
density and resulting ground cover seemed most important to
small mammal population survival. Some speculation relative
to lake island ecology is presented.

INTRODUCTION

Tennessee Valley Authority construction in East Ten-
nessee resulted in the formation of several large lakes
which are dotted by islands of varying size. These is-
lands are unflooded remnants of wooded hilltops with a
vegetative cover much like that of the adjoining main-
land. Most of these lake islands are permanently
separated from the mainland by the rather deep and
cold waters of the TVA lakes.

Studies of island ecology in fresh water lakes and
streams are not abundant, in spite of the potential held
by these natural enclosures. Island habitats are ideal
for _stl.xdymg effects of space and cover limitations,

speciation, animal movements, plant succession, and
interspecific ‘competition. River island studies include
those of Pruitt (1951) and Werner (1956). Conaway.
Baskett, and Toll (1960) studied swamp rabbit popula.
tions in relation to flooding of islands in the Mingo
§wamp in Southeast Missouri. Additional studies of
l(sll;l;gs) fc;llmtcti in i]ak?g are those of Dice (1925), Blair
, Hatt et al. 1948 illips (
anguil;eppe e ), Ozoga and Phillips (1964)
ished studies of small mammal distribution }
in
Ea:tu Tennesse are scarce. Some information concerning
small mammal distribution in East Tennessee is pro.
vided by Kel]ogg (1939) and Conaway and Hogveu
(1953). Their work, however, was limited primari
tt;smm:r‘mus regions in Johnson and Cartg-lm C:)Jll1111y
and consisted of only 24 days of trape; .
Additional mammal surveys havey beenntgg;nli:tzgo?ﬂ
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Carter County under the auspices of th
Muscum, but the results remain U“P“bfislt;ts' Naﬁ“ﬂal

The purpose of this investigation i
1) To describe the vegeg:tionn ?ngou;fOId:
kinds and numbers of vertebrates (eg e ent
mals) found on sclected islands ipeclajlym
Watauga Lakes. &
2) To determine the relative abundan
mammals in relation to co o Of smy
these islands. Ver type and densy g
3) To provide a background of inf, i
be relevant to future studies gﬁ;ﬁﬂﬁ that wijy
conducted in this area and elsewhere eology
4) To provide additional data on the d.
mammals in the ecologically uniqu
Tennessce region.

the

istribution of

DESCRIPTION OF STUDY AREAS

Both Boone and Watauga Lakes are located in the Ridge and J

Valley Physiographic Province of eastern T

1938). B'oth lakes are artificial impoundn:;lnt:s s::ea(tffim;manr

construction of two dams by the Tenncssee Valley Auu,y the
Boone Dam, constructed in 1952, is located on the s°“‘)"

Fork of the Holston River, 2.3 km below its confluence ::i:ll;

the Watauga River. The reservoir lies in Sullivan and Wagh. 3

ington Counties, Tennessee. The lake is 27.9 km in I

0.8 km in width at its widest point. The mean leveellmt)hf at?]:
lake surface above the sea is 419.7 m. The lake is of moderate
depth (up to 33 m) but shows great seasonal fluctuation in

depth, depending upon rainfall and electric power demands in .

the area.

Figure 1. Map showing island locations in Boone Reservoir.
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Nine islands in Boone Lake, ranging in size from 1.2 to 30
ares, were selected for study (Fig. 1). Two of the islands
show mud flat tion with the mainland during periods of
extremely low water levels.

Watauga Dam, constructed in 1948, is located on the Watauga
River 49.1 km from the river's mouth, The reservoir lies in
Carter and Joh Counties, T The lake is 26.9 km
in length and 1.3 km in width at its widest point. The mean
Jevel of the lake surface above the sea is 593.9 m. The lake
is of moderate depth (upwwm)mdthumml
seasonal fluctuation in water levels,

Four islands in Watauga Lake, ranging in size from 9 ares
1o 299 ares, were selected for study (Fig. 2). All of the islands
are wooded hilltops that were surrounded by water after closure
of the dam. The elevation of these islands varies from 605
to0 625 m above sea level. One island is connected with the
mainland during periods of extremely low water levels,

sy

Figure 2. Map showing island locations in Watauga Lake.
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The climate of the area encompassing the two lakes is mild.
The average precipitation in the Boone Lake area in 1968 was
83 cm with maximum precipitation occurring in July. The total
precipitation at Watauga Dam in 1968 was 994 cm. The
average annual air temperature for both areas was approximately
12.5°C. Summers are mild in both areas with July, 1968
minimum-maximum air temperatures of 12.7° and 34.4°C in
the Boone Lake area and 11.1° and 33.8°C at Watauga Dam.
Winters are moderately cold with minimum air temperatures of
-17°C and -16°C in the Boone and Watauga Lakes areas,
respectively. Some of the shallow inlets of both lakes are
frozen over during the winter but the main surfaces of the
lakes are never completely frozen over.

The islands covered in this study, together with their name
and/or location, field measured size, and major plant communi-
ties are given below. The name of the plant communities refers
to the dominants in the various strata present. Plant nomen-
clature follows Fernald, 1950.

1. Hodge Island complex in Boone Lake. 9 ares. American
elm (Ulmus americana) with understory of meadow fescue
(Festuca elatior) and Terrell grass (Elymus virginicus).

2. Hodge Island complex in Boone Lake. 9 ares. American
elm and Box-elder (Acer megundo) with herbs sparsely repre-
sented by meadow fescue and Terrell grass. Buckwheat (Poly-
gonum laparhifolium) and yellow cress (Rorippa islandica)
were also present.

3, Unnamed island in Boone Lake (islands 3, 4, 5, and 6
are located in a cluster close to the south shore of the lake,
approximately 21 km from the river’s mouth). 3 ares. Silver
maple (Acer saccharinum) with the understory composed of a
blackberry thicket (Rubus sp.) and open areas covered by a
sedge (Cyperus sp.).

4. Unnamed island in Boone Lake. 2 ares. Silver maple and
American elm with a sedge (Cyperus sp.) dominant in the
understory.

5. Unnamed island in Boone Lake, 30 ares. A meadow, quite

variable in composition. ledomlmnlonu%oilbehhnd
was the moothp:l’r'mc (Rhus glabra). The dominants of most
of the remaining area were a grass (Poa sp.) and a sedge
(Cyperus sp.y. A small portion (about 5%) of the island was
covered exclusively by a rush (Juncus sp.).

6, Unnamed isiand in Boone Lake, 1.2 ares. Silver maple
with a sedge (Cyperus sp.) and Terrell grass dominant in the
unders

tory.
7.Unmm¢di|l¢ndinnooneukcnuriuncﬁqnofnoone’u
Creek and the reservoir. 4 ares. American elm with understory

of several grasses (Festuca sp., Elymus sp., Poa sp.). A dense
h kle (Lonicera japonica) covered

30% of the island.
S.Ummdilandhnmhbwinmionolsom'l
Creek and the reservoir. S ares. White mulberry (Morus alba)
and box-elder, Understory of grasses (Festuca sp., Poa sp.)
and a sedge (Cyperus sp.). Also well represented, Daucus sp.
9, Unnamed island in Boone Lake off Wagner’s Bend. 8
ares, Black locust (Robinia pseud: ia) with ble under-
story. A dense thicket of blackberry, catbriar (Smilax sp.),
ka,mdmumae&%dmm A sedge
A in Py

lo.UnnamedislandiananahMtedonthewm
side of Shook Branch. 9 ares. Shortleaf pine (Pinus echinata)
and white oak (Quercus alba). The tulip poplar (Liriodendron
rulipifera) was also well represented. The understory was com-
posed of seedlings of the dominant species,

ll.Unnmnedhlandiantauphkebuuddunoﬂhof
Estep Cemetery in Shook Branch. 10 ares. Scrub pine (Pinus
virgblhuw)withannndermryufcmbriarmdmna(}’aam.,
Avena sp., Agropyron sp.). A sedge (Carex sp.) was also
prominent in the understory.

lZ.UmamedkhndinWmul;kelouMbetwmri‘ver
kilometers 64 and 65. 9 ares. Scrub pine and tulip poplar with
an understory of smooth sumac and several grasses (Poa sp.,

(Carex sp.) was d
forested areas with the
in moist sites.

MATERIAL AND METHODS

Sampling of the vertebrate jons on the islands was
carried out from June 19 to August 12, 1968.

The small mammal populations were sampled by means of
mpmpsbait:dwithamixtnreufpunmbuuet,oatmeal,and
oil of anise. Traps were placed in a straight line at four-meter
inxenalswﬂhaﬁneoneachsideafthei:hndandathird]ine
placed in the middle of the island. No trapping was done for
tholmgermmmalsbu!awefulseard:wasmadeforevidcnm
of their presence.
Pitfalltraps,usedonlﬂnftheﬂislmds,wereoftwo
different types. One type was constructed by burying a one-
gallon paint can so that the me th of the can was just below
the surface of the ground. The other type was constructed by
excavating a smooth-sil hole about onc meter deep with a
post-hole digger.

Snap traps were checked and rebaited daily and left set a
minimum of four nights on each island before being moved to
another island. The pitfall traps, once emplaced, were left on
the islands for the duration of the study. The accumulated
trap-nights for snap traps totaled 5,010. The trap-night total for
pitfall traps was 3,500.
Asystumﬁcdaﬂymmhforolhcrtcnestﬁalvertebratumd
birds was made after checking and ing small I traps.
In addition to ing the dominant vegetation of the is-
lands, the relative density of ive ground cover was esti-
mated and ded. The distribution of the more common
small mammals was examined quantitatively in relation to this
factor. Trapping results are expressed in number of animals

1 per 100 trap-nights per habitat or habi -

Ground cover in the form of small shrubs and grasses was rated
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dense barren i i abundant
of ground), intermediate (

vegetati (tim mp;t:::r; arg:l showing), or sparse (barren

.:‘ll nmuls coll:(.:ted were placed in the East Teuneuuee Slaalt:

University collection. Standard mealur‘emenll ‘l:ﬂr-I all anim

collected were recorded and placed with the ection.

RESULTS

Amphibians and Reptiles

i islands were:
The species observed or collected on the islan
Fowler';mtcoad (Bufo fowleri), box turtel (T erepene
caroling), and the common water snake (Natrix sipe-
dra serpentina), while

don). The snapping turtle (Chely i
not )an island resident, was scen Of islands 2 and 8.

Fowler's toad was the most widely distributed spef:ies of
this group and was common fo abundant on the islands
of both lakes. The common water snake was seen on
several islands and is probably a visitor on any of t]:e
islands having suitable shore-line cover. No terrestrial
reptiles other than the box turtle were found on any
of the islands yet several terrestrial forms occur com-
monly on the mainland. Also, noteworthy by their
absence, are the salamanders of this region. While they
are common on the surrounding shores and hillsides
in comparable habitat, they were absent from all islands
investigated.
Birds

The distribution of birds on the islands is shown in

Table I The song sparrow and Belted Kingfisher were

rnal of the Tennessee A

cademy of Science

by far the most abundant ,D

the Carolina wren ranking a distant m%h 5 islang,
‘ : rd in g, 0 Wi
Song sparrows and Carolina wrens are 1.
in East Tennessee and are quite eas;] t:the
peanut butter bait. Nine song sparr O\zs a i
wrens, and three starlings were capture’ds?ve 8q
All of the song sparrows were captyr, ed'ﬂ sn
Either these birds were attracted to the on islandp;
bait or possibly they were captured whil pe‘}mlt bug,.
on insects that were attracted to the baite trying ¢, fttr
Small rookeries of the green heron v, ced
islands 1 and 2 in Boone Lake and islang 1en? foung
Lake. The Boone Lake islands are nearly gdl_n' Vatayg
had a total of nine green heron pests Th Joining 4ng
simply constructed of dead twigs and fo, © Nests wey,
platform for eggs and young. Most of t;;mm a
3-5 m above the ground. The Watauga LZ nests v,
had five nests tb:ft were known to be actiye ke Tookery
Although details of nesting effort and g, n‘{{‘ 1968,
spring are not known, the following notes al of o,
on nesting success. Seven of the nine nestinwere made
on Boone Le.lke were apparently SUCCCssfulg attempyy
by the extensive whitewash around the nests 5 judgeq
ground below the nests. Remains of three de agd on
herons were found beneath separate nests o,lath“VeniIc
Lake islands. The causes of death could ot be Boone
lished. Using the criterion of extensive whi e
five nests on island 10 were successful, O thz\'/ash, all
known to nest on the islands are the mallard l-(;Spec_lec
wren, catbird, mockingbird and Red-wing Bla::kb?:glm

TABLE I

THE DISTRIBUTION OF BIRDS ON THE ISLANDS OF
BOONE AND WATAUGA LAKES

Island Number

Boone Lake Watauga Lake

1 2 3 4 5 6 7 8 9 10 11 12 13
Great Blue Heron X x
Green Heron x x
Wood Duck b x *
Mallard
Sparrow Hawk x *
Woodcock % ¥
‘l:or::ed Kingfisher x X H X X x

x x x X X

Carolina Wren * A *
Catbird X x® X X
Brown Thrasher x * :
Mockingbizd = x *
Starling %
Yellow-Breasted Chat *¥ ox
Red-Wing Blackbird x x
Purple Grackle ‘ x
Cardinal x x x
8ong Sparrow 3

X x X X x x x : x X X ®
Total Number of Species 6 7 2 3 3 8 _—_—:
_—_— 3 5 2
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TABLE II
THE DISTRIBUTION OF SMALL MAMMALS ON THE ISLANDS OF

BOONE AND WATAUGA LAKES

—
fr———————

Island Number

Boone Lake

Watauga Lake

1 2 3 4

5

9 10 11 12 13

Blarina brevicauda %

Tamias striatus

sciurus carolinensis

Peromyscus maniculatus %

Peromyscus leucopus
Microtus pennsylvanicus
Microtus pinetorum
ondatra zibethicus

Sylvilagus floridanus

®oOR KN OK K

Total Number Species 2 4 2 3

4 1} 3 3 0 1 0 7

Any of the resident bird species plus several migrants
could frequent these islands from time to time yet the
avifauna is neither diverse nor abundant even on the

larger islands.

Mammals

The distribution of nine species of small mammals
that were collected is given in Table II. Ten of the
13 islands supported small mammal populations at the
time of the study but the uninhabited islands showed
evidence, in the form of burrows, runways, cuttings,
and droppings, of having supported small mammal
populations within recent times. The distribution and
relative abundance of the five species of small mammals
most frequently collected in relation to various com-
ponents of habitat is given in Table IIL

Short-tailed shrew (Blarina brevicauda). This shrew
was common to abundant on five islands. It was most
abundant (abundance hereafter referred to as number
of animals captured per 100 trap-nights unless other-
wise noted) in the relatively open, mixed pine-deciduous
forest (mean = 0,62) and common in the deciduous
forest (mean = 0.58). Few short-tailed shrews were
collected in the meadow habitat (mean = 0.25). They
showed a preference for intermediate ground cover
(mean = 0.95) and were less than half as abundant in
dense cover (mean = 0.40). Few shrews were taken in
sparsely vegegtated areas (mean = 0.12).

Chipmunk (Tamias striatus). A small population of
these ground squirrels was found on island 11 in
Watauga Lake and apparently they were the sole
mammalian inhabitants of the island. One male was shot
and no attempt was made to collect other specimens.
Freshly dug burrows were in evidence on all parts of

the island, with no distinct preference for density of
vegetative ground cover exhibited.

Gray squirrel (Sciurus carolinensis). One mature,
female gray squirrel was trapped on island 13 in
Watauga Lake. The squirrel population was apparently
small as little evidence of the presence of this species
was found. Island 13 was the only study island with
sufficient stands of oak and hickory to support this
species.

TABLE 11T
DISTRIBUTION AND RELATIVE ABUNDANCE OF FIVE SPECIES

IN RELATION TO VARIOUS COMPONENTS
OF HABITAT ON THE ISLANDS OF BOONE AND

WATAUGA LAKES

sl 1]y
i, 19 |3 3|2
. o | § B
o ol i g
u 3 - 5

o

)
HIEERERERE
B o Id )

Hantat [ 8 3( g 9
Componen o 5
ed &
peciduous Forest [1555 |0.58 [*0.58 [0.45 0.39 {0.39 |2.33
Meadow 1200 | .25 .25 | .50 .92 A2 {2.34

Mixed Pine-

Deciduous Forest [2255 | .62 W70 | .40 | L2822 (203
Dense Cover 1505 | .40 .86 | .27 | .80 | .53 [2.86
Intermediate

Cover 18685 | .95 .58 | .63 | .27 ] .16 |2.5%
sparse Cover 1670 | .12 J54 | .30 | .24 | 30 jA.Se

*Number collected pexr 100 trap-nights.
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Deer mouse ( Peromyscus maniculatus). This rodent

5 l_
common to abundant on three islands. It was o

wIec”lzed most frequently in the m'xed pme-declduo;ll:
forest (mean = 0.71) and pure deCId!.lOUs forest (n:ie "
= (.58). This species occurred occasionally in mea ; y
areas (mean = 0.25). The deer mouse showed a és
tinct preference for dense ground cover (mean = 0.86)
and was collected in approximately equal numbers in
intermediate (mean = 0.58) and sparse (mean = 0.54)
round cover. i i
¢ Wood mouse (Peromyscus leucopus). This species
was common to abundant on five islands. No distinct
preference was shown for either deciduous forest (mean
= 0.45) or meadow areas (mean = 0.502 althoygh
this species was less abundant in the mixed pine-
deciduous forest (mean = 0.40). The wood mouse ex-
hibited a preference for intermediate ground cover
(mean = 0.63) and was much less abundant in areas
with dense (mean = 0.27) and sparse (mean = 0.30)
ground cover,

Meadow vole (Microtus pennsylvanicus). This vole
was collected on three islands and showed a marked
orientation to meadow areas (mean = 0.92) but was
also common on one island in the deciduous forest
(mean = 0.39) habitat, This species was rarely col-
lected in the mixed pine-deciduous forest (mean =
0.18). A distinct preference for dense ground cover
(mean = 0.80) was noted as opposed to intermediate
(mean = 0.77) and sparsely vegetated (mean = 0.24)
areas.

Pine vole (Microtus pinetorum). The pine vole was
the most widely distributed small mammal collected.

NUMBER OF SPECIES
w

Otos 5 to 10
ares ares :.:d.:;:r
Sleursd, & ISLAND SIZE
e 3. Aver
A age number of mamalian species in relation to

my of Science

Pine voles were collected on ecight of the

inhabited by small mammals. This vole Wate" islay,
in ‘such small numbers on each island ths °°“ecteq
preferences could not be ascertained, The at h"bilat
ever, collected in approximately equal nui’nt‘,v ¢, hoy,
deciduous forest (mean = 0.39) and meadgy, . " the
0.42) areas. Few were found in the o (Meay o
deciduous forest (mean = 0.22). A strong -
for, or restriction to, dense ground 00ve§ prefel‘ence
0.53) was exhibited. They were collecteq Meap
quently in sparse (mean = 0.30) than iy intmol'e
cover (mean = 0.16). This widely distribu‘e ediaty
wzs protl;)ably more abundant than the lrap;(ii n: i
indicate because traps were not i dat
voles, et specifically for Pin:

Muskrat (Ondatra zibethicus). i
dens were found on three isla.nd:. Iigh: b;::?d Muskry
collected. Pecimens were

Cottontail (Sylvilagus floridanus), i
found to support cottontail poPMatiLns%s;zalnds e
was live-trapped in order to insure correct ideg:' ““"?‘“‘
since the New England cottontail (Sy/vilagyg ,n iicatio
alisy has been reported from higher elevatio:{ar{mm.
area. This species was observed to be coms bl
island 13 in Watauga Lake. Island 9, ip Bom:n $
alfs“)j supported :11 pogulation of cottontails. The :cirz?;;
of droppings and other signs indi i
population.&i 2 cate that it was small

The larger islands averaged a gre
species than did the smallerg islandsgr(lgng ;l)um});r o
above 10 ares in size average 5.5 species p.er 'Tnds
while smaller islands averaged 2.5 species per islm::i e

A total of 116 mammals was collected with s
traps. The trap-night success ratio was 2.29%, oOf t:p
116 mammals collected, 43 were collected in dens:
cover, 48 in intermediate cover, and 25 in sparse cover
Six different species of mammals were collected ixi
snap traps.

A total of seven mammals was collected in pitfall
trapg for a trap-night success ratio of 0.2%. Two
species of mammals (the meadow vole and wood
mouse) were collected in pitfall traps. Such traps
proved more effective in trapping toads than mammals,
;;otal of 54 Fowler’s toads being captured in pitfall

ps.

DiscussioN
_ The paucity of terresterial vertebrate species on such
181and§ is characteristic of island faunae. The ex-
planation most often given is that the relatively small
size of such islands reduces the total number of kinds
of habitats available (Dice 1925, Blair 1946, Werner
1956, Sheppe 1965). The results of this study are in
general agreement with this explanation as the larger
islands did afford more diverse habitat and did average
more species of animals than the smaller islands. The
scarcity of terrestrial vertebrates on these lake islands
is rather interesting when one considers how the islands
must have received their original stocking of animals.
The surrounding lakes were formed soon after com-
pletion of their respective dams and rising floodwaters
forced inhabitants toward higher ground. The remaining

The Distribution of Vertebrates on the Islands of Boone and Watauga Lakes
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areas offering refugia for these terrestrial forms are the
islands that have been investigated in this study. Al-
though no information is available on species composi-
tion or abundance immediately after flooding, one
would expect the islands to all possess a full comple-
ment of the local vertebrate forms, If this is so, then
several species have been lost in the approximate 20
years that the islands have been in existence. It has
been argued (MacArthur and Wilson, 1967) that the
paucity of species on some islands is due to the in-
ability of numerous species to reach and colonize these
areas. Findings of this study suggest that even when
islands begin with a full complement of species, not all
of the species can maintain viable island populations.
The islands in this study, while appearing to offer a
variety of suitable habitats and ranging in size from
1.2 to 299 ares, could not support anywhere near the
number of vertebrate species trapped there by the rising
floodwaters.

Three of the study islands did not have small mam-
mal populations during the study period. Two of these
three islands show connection with the mainland during
periods of low water levels. Sheppe (1965) found that
close proximity to the mainland facilitated small mam-
mal emigration as well as immigration. Both of the is-
lands periodically connected with the mainland showed
characteristic sign of past small mammal activity. No
factor was found which would account for the absence
of small mammals on these two islands except for the
possibility that emigration of the population had oc-
curred during a period of connection with the mainland.
The third uninhabited island had relatively sparse vege-
tative ground cover and was completely devoid of other
forms of cover, such as rocks or logs. Lack of cover
alone may explain the absence of small mammal popu-
lations as predation by avian predators is doubtless
made ecasier by the absence of dense ground cover. In
this regard, Bendell (1961) notes that habitat selection
in the white-footed mouse (Peromyscus leucopus nove-
boracensis) on the islands of Lake Opincon was pri-
marily for protective cover.

Cameron (1962) and Ozoga and Phillips (1964)
point out that the habitats selected by Peromyscus
maniculatus and other small rodents on islands was
different from that of relatives on the mainland. We

found P. maniculatus in greater abundance than P. leu-
copus in the more open type woods but Conaway and
Howell (1953) working in Johnson County Tennessec,
found P. leucopus to be more abundant in open type
woods than P. maniculatus, These changes in habitat
selection may represent either a temporary reversal
of habitat selection or an adaptive change in the ecology
of these two island-inhabiting rodents.
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PREFERRED TEMPERATURE RANGES OF
CICINDELA REPANDA DEJEAN AND CICINDELA RUFIVENTRIS RUFIVENTRIS
DEJEAN (COLEOPTERA: CICINDELIDAE)
JAMES F. PAYNE

Memphis State University
Memphis, Tennessee 38111

ABSTRACT

The tiger beetles Cicindela repanda and Cicindela rufiventris
rufiventris were exposed to a temperature gradient to determine
their preferred temperature ranges, C. r. rufiventris, a summer
species, selected a range of 27.4 to 33.5° C; the range selected
by C. repanda, a common spring and fall species, was 26.7
to 30.9° C. Statistical comparison indicated a significant dif-
ference between the preferred temperature means.

INTRODUCTION

Temperature gradient studies were conducted on the
tiger bettles Cicindela repanda and C. rufiventris rufiven-
tris collected at two sites in Shelby County, Tennessee.
C. repanda, a common fluvial species, is a spring and
fall form; C. r. rufiventris is a summer species which



	JTAS46-4-124



