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ABSTRACT

The taxa of the vascular family Verbenaceae which
arc known to occur in Tennessce are discussed. Keys to
three genera, two of which contain only one species,
and to nine species of Verbena are included. Two
Verbena hybrids and two varieties are also included.
Distribution maps are presented; cultivated, question-
able, and excluded species are discussed.

INTRODUCTION

The vascular family Verbenaceae is a large group
of about 74 genera and over 3400 specific and sub-
specific taxa of woody and herbaceous members.
Representatives are distributed worldwide but arc
most abundant in tropical and subtropical areas
(Moldenke, 1971). It was the purpose of this study to
determine, by literature and herbarium studies, the taxa
known from Tennessee and their distribution within
the state, in order to add to our knowledge of the state
flora.

The earliest flora of Tennessce (Gattinger, 1901)
included threc genera and ten species from the state.
Sharp, et al. (1960) also included three genera and
ten species. In a revision of Verbena, Perry (1933)
noted scven species of this genus from the state.
Moldenke (1971), in his comprehensive study of the
family, reported three genera, 14 species, and two
varieties. The present study includes three genera, 13
species  (including two hybrids), and two varieties.
Several cultivated taxa are discussed and the ques-
tionable status of two species is noted.

The specific distribution data reported here are based
on 384 specimens examined in the herbaria of Austin
Peay State University, the University of Tennessee-
Knoxville, and Vanderbilt University. Included are
additional records cited by Moldenke (1971, 1972-
1976). General distributions and other data, wunless
otherwise noted, are taken from Gattinger (1894,
1901), Small (1933), Fernald (1950), Gleason and
Cronquist (1963), and Radford, Ahles. and Bell
(1968). Nomenclature follows that of Moldenke and
Fernald; the Tennessee physiographic regions referred
to arc those of Shanks (1958).

Key 10 THE (GENERA OF
TENNESSEE VERBENACEAE

A. Shrubs or small trees .. ... .. e 1. Callicarpa
A. Herbs . ... . B
B. Calyx campanulate; corolla 2-lipped;

fruit with two mericarps ............ 2. Lippia
B. Calyx tubular; corolla 5-lobed: fruit
with one or four mericarps ......... 3. Verbena
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1. Callicarpa
Callicarpa L., Act. Soc. Ups..80, 1841
Callicarpa americana L., Sp., Pl 111, 1753, French Mulberry,
Beauty-Berry.,

A shrub of southeastern distribution, westward (o Texas and
northward to Maryland, Tennessee, and Arkansas. The Ten-
nessee distribution is mostly ncross the southern two-thirds of
the state, where it is found in moist woodlands, thickets, and
on stream banks (Map 1),

MAP |:

Callicarpa americana L. Closed circles: spe-
cimens examined; half-closed circles: addi-
tional records cited by Moldenke.

2. Lippia
Lippia Houst. ex L,, Gen,, Ed, 1, 347, 1737
Lippia lanceolata Michx. Fl. Bor. Amer, 2: 15, 1803. (Phyla
lanceolata (Michx.) Greene). Fog-Fruit.

This species is widely distributed in moist habitats over the
eastern United States and throughout Tennessee except for the
casteramost counties. The var. recognita Fern. & Grisc. is not
differentiated here even though we are within the range as sug-
gested by Fernald (Map 2).
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MAP 2:

Lippia lanceolata Michx. Closed circles: spe-
cimens examined, half-closed circles: addi-
tional records cited by Moldenke.

3. Verbena

Verbena L., Gen. P1. 12, 1754
Due allowance should be made for hybrids and cultivated
taxa which are not included in the following key.

A. Leaves deeply lobed or dissected ...... B
B. Corolla 10 mm. or more broad; calyx
8-10 mm. long ....... ... ... .. . C

C. Leaves finely dissected, divisions
1 mm. or less wide .............

C. Leaves coarsely dissected or lobed,
divisions more than 1 mm. wide ..

B. Corolla 6 mm. or less broad; calyx

8. V. tenuisecta

3. V. canadensis

2- S mm, long ...... .. ... . ... ... ... . D
D. Subtending bracts longer than

calyx ... . ... 2. V. bracteata
D. Subtending bracts shorter than

calyx . ..., 5. V. officinalis
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A. Leaves neither lobed nor dissected
(except sometimes the lower ones) ....., E
E. Flowers and fruits distant, usually not
overlapping (except {oward stem tips).. F
F. Corolla blue; stem leaves sessilc . 6. V. simplex
F. Corolla white: stem leaves

petiolate ... .. ... . . . '
E. Flowers and fruits closely overlapping P Ve wrticifoia

(except possibly lower ones) ........ G
G. Stem leaves clasping ..., .. .. 1. V. bonariensis
G. Stem leaves sometimes sessile but S

not clasping ... .. .. .. ... .. H

H. Stem leaves petiolate .. . 4. V. hastata

H. Stem leaves cuneate (o base . | 1. V. stricta

1. Verbena bonariensis L., Sp. Pl. 20, 1753.

This intrgduc;ion from South America is apparently
very rare in the state, known only fro
(;:ounty (Moldenke, 1961, 1971). Itywas Ix?ot}gzm?igg
?m;pcr by Gattinger or by Fernald, but Small notes that
it 1s a conspicuous weed of Louisiana and it has been
record?d from several other southeastern states. Further
c?lle:ctmg would probably indicate a wider Tennessee
distribution, especially in Coastal Plain counties (Map
3). A specimen identified by Moldenke as V. bonarien-
sis var. conglomerata Briq. is in the UTK herbarium and
was reported from the state by Moidenke (1961, 1971).
It Is a native of South America and was introduced into
cultivation in 1841. Since the collection was from a
vard, it is comsidered a cultivar here and has been

cxcluded from the state flora pending further collec-
tions.

-

MAP 3: Verbena bonariensis L. Closed circles: speci-
mens examined; half-closed circles: addition-
al records cited by Moldenke.

2. Verbena bracteata Lag. and Rodr., Anal. Cienc. Nat.
4: 260, 1801. (V. bracteosa Michx.)

This wide-ranging species is found from Mexico to
Canada and is known from several eastern states. It is
scattered over Tennessee, with fewest records from the
Plateau and northeastern counties: common habitats
include dry fields, roadsides, and waste areas (Map 4).
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MAP 4: Verbena bracteata Lag. and Rodr. Closed
circles: specimens examined; half-closed cir-
cles: additional records cited by Moldenke.
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3. Verbena canadensis (1..) Britton., Mem. Torr. Bot.

Club 5: 276, 1894.
The rose-vervain is widely scattered in the Piedmont

and Coastal Plain and is known from as far northward
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as Indiana and Illinois, In Tennessee it is found most
abundanly on Jimestone outcrops in middle sections
where its cedar glade affinities were observed by Gat-
tinger. It is also known from a few scattered counties

In western Tennessee but it not known from the east
(Map 5).

MAP 5: Verbena canadensis (L.) Britton, Closed cir-
cles: specimens examined; half-closed circles:
additional records cited by Moldenke.

4. Verbena hastata L., Sp. Pl. 20, 1753.

Although listed as ‘over the state” by Gattinger, the
present Tennessee distribution of this wide-ranging
species is not well known. The ten counties represented
are scattered throughout. In most cases, collections have
been from moist to swampy fields and thickets

(Map 6).
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MAP 6: Verbena hastata L. Closed circles: specimeny
examined; half-closed circles: additional

records cited by Moldenke.

5. Verbena officinalis L., Sp. Pi. 20, 1753.

Collections of this naturalized European species are
not found in the Tennesee herbaria examined, but
Gattinger reported it from East Tennessee. It is known
from several eastern states and from three Tennessee

counties (Map 7).
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MAP 7: Verbena officicinalis L. Closed circles: spe-
cimens examined; half-closed circles: addi-

tional records cited by Moldenke.

6. Verbena simplex Lehm., Ind. Sem. Hort. Hamb. 17,
1825. (V. augustifolia Michx.)

This is probably the most widely occurring and most
frequently collected species of the family in Tennessee.
It is known from over the state, with fewest records
from West Tennessee; it is often weedy in fields and on
roadsides (Map 8). Verbena simplex var. eggerti Mol-
denke has recently been reported from Davidson County
(Moldenke, 1976). This variety was described from
Missouri material (Moldenke, 1940) and differs only
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in “stem abundantly branched to the base with some
25-35 branches per plant, each brunch. terminated by
an elongated, densely many-flowered spike.”
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MAP 8: Verbena simplex Lehim. Closed circles: spe-
cimens cxamined; half-closed circles: addi-
tional records cited by Moldenke.
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7. Verbena stricta Vent., Hort. Cels. 53, 1800.

A species of prairies and barrens, this is known from
Southern Ontario to New Mexico and is adventive
eastward. It has a very limited distribution in Tennessee,
known from only six counties (Map 9). Verbena x
moechina Moldenke, a hybrid between V. simplex and
V. stricta, occurs where the ranges of these species
overlap in central United States, c.g., Arkansas, Indi-
ana, IMllinols, Jowa, Missouri, Ohio, and Oklahoma
(Moldenke, 1971). It was reported from Knox County
by Moldenke (1964), based on an 1895 Ruth Collec-
tion. Otherwise, it has not been rcported from the
southeast. The hybrid resembles V. simplex and prob-

ably passes for it; its status in Tennessce has yet to be
determined.
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MAP 9: Verbena stricta Vent. Closed circles: speci-
mens examined,; half-closed circles: addition-
al records cited by Moldenke.

8. Verbena tenuisecta Briq., Ann Cons. and Jard. Bot.
Geneva 7-8: 294, 1904.

This South American introduction was not included
by Gattinger, Small, or Fernald; Radford, Ahles, and
Bell list it from Georgia, Florida, Alabama, and Missis-
sippi, but not from Tennessee, while Gleason and
Cronquist note its occurrence as far northward as St.
Louis. Presently it is known only from Henderson
County in western Tennessee (Sharp & Baker, 1964:
Moldenke, 1971): but is expected 1n other Coastal
Plain counties (Map 10).
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MAP 10: Verbena tenuisecta Brig. Closed circles:
specimens examined, half-closed circles: ad-
ditional records cited by Moldenke.

9, Verbena urticifolia L., Sp. P, 20, 1751,

A widc-ranging specics known from all sections of
the state, it is most olten found in moist woodlands
(Map U1). Verbena urticifolia var. leiocarpa Perry und
Fernald differs from the stypical variety in smallor
calyces (less than 2 mm.), smaller nutiets (less than
1.5 mm.) and leaves velutinous beneath rather than
strigose. It is scattered over Tennessee with the typical
variety (Map 12). Verbena x engelmanti Moldenko, o
hybrid between V., wrticifolia and V. hastata and inter-
mediate between them in characteristics, was reported
from Carroll County in western Tennessee by Moldenke
(1958). This hybrid is known in at least 16 other
states (Moldenke, 1971) and is included as part of the
southeastern flora from North Carolina  (Radford,
Ahles, and Bell). Specimens have not hcf:n ohscrvgd
in this study and the further status of this hybrid in

Tennessee has yet to be determined.

MAP 11: Verbena urticifolia L. Closed cireles: spe-
cimens examined,; half-closed cireles: addi-
tional records cited by Moldenke.,
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MAP 12: Verbena urticifolia L. var. leiocarpa Perry
& Fernald. Closed circles: specimens ex-
amined; half-closed circles: additional rec-
ords cited by Moldenke.

CULTIVATED TAXA

Moldenke lists several hundred taxa known from
cultivation, mostly as ornamentals, over the world. The
extent of cultivation in Tennessee is unknown: but most
of the cultivated taxa do not escape, and as such are
not considered part of the state flora here. However,
three taxa are represented in herbaria:

Callicarpa dichotoma (Lour.) K. Koch. Beauty-Berry.
A mnative of China, this shrub is known to be cutivated
in Knox County. It has been reported as a possible
escape in North Carolina and Virginia, but is not known
outside of cultivation in Tennessee.

Vitex agnus-castus L. Chaste Tree. A native of Fur-
asia, this small tree or shrub is widely cultivated over
the state but has not been reported as an escape. It is
known from pastures in North and South Carolina,
however.

Verbena x hybrida Voss. This hybrid, which is similar
to V. canadensis, is a common cultivar and escape over
the United States. It is reported as escaped in South
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Carolina; moreover, Ellis, Wofford, and Chester (1971)
have reported it from Lyon County, Kentucky. Al-
though not presently known as an escape in Tennessee,
the proximity of the nearby records indicate possibilities
of its occurrence here and it should he sought by
collectors.

EXCLUDED AND QUESTIONABLE TAXA

Verbena riparia Raf. Reported by Gattinger from
“Banks of Staley Creek, at Marion; banks of Cedar
Creek, S. W. Va,, J. K. Small.” While the first part of
this statement might indicate a Tennessee record, the
Marion collections are actually from Smyth County,
Virginia {(Perry, 1933).

Verbena ciliata Benth. Reported from Davidson County
by Moldenke (1963, 1971), based on a Michaux Speci-
men collected “in urbe Nashville.” Perry describes the
range of this species as southwestern United States and
Mexico; Moldenke (1971) also notes its occurrence
from South Dakota to Guatemala and eastward to
Oklahoma. In the absence of recent reports, the status
of this western taxon in the state ig questionable.
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OBSERVATIONS ON THE PRESENCE OF FURBEARERS
IN THE SEQUATCHIE RIVER, TENNESSEE

RoNALD J. FIELD

University of the District of Columbia
Washington, D.C. 20008

ABSTRACT

East Tennessee is an area of highly diverse terrain
harboring a great deal of wildlife. A number of rivers
flow through the region, offering extensive habitat for
many species of fish, waterfowl, and semi-aquatic
mammals such as the muskrat (Ondatra zibethica),
mink (Mustela vison), beaver (Castor canadensis) and
river otter (Lutra canadensis). During the pariod since
the beginning of the Great Depression in 1929, exten-
sive changes have occurred in the state’s watersheds
which have caused the extirpation of many native spe-
cies of wildlife (Wing, 1940). Due to the increasing
development of industrial, agricultural and recreational
uses of the rivers and watersheds, even though exten-
sive protective measures have been instituted for wild-
life populations, many of these previously extirpated

species have been slow to return to their formerly
occupied ranges.

The Sequatchie River in East Tennessee is one of
the few rivers in the region which has virtually escaped
the encroachment of industry, and has been less severely
atfected by agriculture than have most other neighboring
streams of equal or larger size. Because of these en-
vironmental conditions, the potential for previously
extirpated species of wildlife to recolonize the river is
probably higher in the Sequatchie drainage system than
in other rivers in this portion of the state. This report
I8 an inventory and estimated status listing of the semi-
aquatic mammals currently present in the Sequatchie
River, excluding its tributaries. The report additionally
includes recommendations concerning improvement of
the dramnage for wildlife production, and for a some-
what more extensive investigation of the semi-aquatic

mammal populations currently present in the Sequatchie
drainage.
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PHYSIOGRAPHY

The Sequatchie River arises in the Grassy C
the Cumberland Plateau in Cumbertand County. 19 Kilo-
crally south southwest (Fig. 1) for appr{}mmﬂtﬂ:l)’ L der
meters through agricultural land which Is prcdmr{lnﬂnl]}’ 1(1:“ el
cultivation or pasture, the Sequatchie drains porlions of m‘cm
berland, Bledsoe, Vanburen, Sequatchie, Grundy _nnd ].'\‘Iﬂtrllhﬂ
Counties. The only significant portions of land adjacent (O
river which are not being used for some HBTiCl{[tllfB DUFPOSFS
are in the Grassy Cove headwaters region, At IS m?uth, the
Sequatchie forms u confluence with the Tennessee River WGSE
of Nickajack Dam near the town of Jasper. The stream drops
from approximately 376 meters above mean sea leve} at its head,
to I81 meters above mean sea level where it jn!ns the Ten-
nessee. Nearly all tributaries of the Sequatchic arise from the
Cumberland Plateau at elevations of 610 meters or higher,
with the maximum elevation of one of these feeder streams being
929 meters (TVA, 1972).

The geologic formation of the Sequatchie Valley resulted
from the tremendous pressures created by the eruption of the
mountains to the southeast, which caused the wholesale shifting
of the Cumberland Plateau in a northeasterly direction. This
violent shift and the subsequent fault exposed extensive deposits
of soluble dolomites and limestone, thus accelerating the rate
of erosion beyond that of the surrounding areas. As a resyll
of this erosion, the floor of the Sequatchie Valley today lies
some 305 meters below the adjacent Plateau surface (TVA,
1972).

There are approximately 320 kilometers of streams which
comprise the Sequatchie drainage system, with the basin con-
taining some 1567 square kilometers, The average annual dlgx-
charge of the river near the town of Whitwell is 20.44 cubic
meters per second with rainfall over the Valley averaging 142
cenumeters annually. March is normally the wettest month of
the year, with October being the driest month (TVA, 1972).

About 40 percent of the soil in the Valley is suitable for
cultivation and is being worked, with the predominant crop
being corn (TVA, 1972). Because most fields have not been
tilled closer than 10 to 100 meters from the river, a reasonable
margin for wildlife harborage exists in most areas. An addi-
tional agricultural vse of the Valley is in livestock production
on nontillable land along the river, with several cattle and
swine pastures located adjacent to the stream. The forested
portions of the drainage basin are predominantly in an Qak-
Hickory climax state, The riparian zone, however, is comprised
primarily of Sycamore (Platanus occidentalis), box elder (Acer
negundo), willow (Salix nigra) and river birch (Betula nigra).
There are numerous hornbeams (Ostrya virginica) in the under-
story layer along the river.

ove regiﬁn Gf
Flowing gcn-

HISTORICAL PRESENCE OF FURBEARING MAMMALS

A number of authors have investigated the status of wild
mammals in East Tennessee during the past forty years. Perhaps
the most detailed inventory was published by Kellogg (1939)
and listed the probable distribution of mammals either present
at that time or previously documented in the state. The paper
listed both beaver and otter as having previously occurred in
East Tennessee, but no record existed for either species after
1896 in that area.

Wing (1940) surveyed the same species in northeast Ten-
nessee from the Kentucky border to approximately the Holston
River, including the upper portions of the Sequatchie Valley.
He indicated that both mink and muskrats, although nowhere
abundant, had resident reproducing populations in the region.
Both beaver and otter, however, had been extirpated from that
portion of the state. He furiher indicated that the poverty of
the human population at that time, in conjunction with the
tremendous amount of free time due to lack of employment,
had a larger deleterious effect upon the region’s wildlife fauna,
The intensified farming practices and the extensive killing of
wild animals for food or other purposes had caused heavyy
Josses in both transient and resident species of wildlife. Further
and probably equally significant losses in wildlife populations
were being caused, at that time, by wild-roaming and feral
packs of dogs which were not adequately cared for by their
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Semi-aquatic mammal activity in Sequatchije

FIG. 1:
River Basin, 1976.
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and Conaway (19 conducted a field sampling
ingz?éil:iun of mammals throughout the Cumberland Moun-
tains of East Tennessee which included gmnts algng .the Se-
quatchie Valley near the headwaters and in the Plkeyllle area
about 180 kilometers from the mouth. Though mink were
listed as present but uncommon at that time, there was no
evidence to indicate the presence of beaver or otter. Muskrats

were not mentioned in the report.

In 1954, Schultz reported on the status of beaver and otter
throughout the state of Tennessee, based upon observations of
both professional biologists and local residents. Schultz’s (1954)
data indicate that in 1948, four beavers were transplanted from
Alabama to an area on the Cumberland Plateau just east of
the Sequatchie. Stream drainage from the point of introduction,
called Patton’s Refuge, flows primarily toward the Tennessee
River to the east. Some runoff, however, drains into the
Sequatchie Valley to the west, thus providing a potential avenue
for migration by the beavers into the Sequatchie River. Be-
tween the years 1946 and 1954, observations of beaver were
reported from several parts of the Sequatchie drainage basin
in both Bledsoe and Sequatchie counties. Schultz (1954) attri-
butes these to the probable migration of the introduced Ala-
bama beavers, and indicates that reports of sightings prior to
5943 introduction are probably due to erroneous listing of

ates. "

Schultz (1954) also reported two observations of otters by
local residents in or near the Sequatchie Valley. One such
observation was northwest of the valley in the Obed river in
Morgan '_Caunty in 1951, and the other occurred in 1910 in the
Sequatchie River in Sequatchie County.

A later report by the same author (Schultz, 1959) evaluated
the status and distribution of both mink and muskrats in Ten-
Data provided from landowner surveys and other
knowledgeable segmenis of the general public who were con-
tacted by biologists indicated that approximately 16% of the
i::ir;rll(s IS!'I the Sequatchie Valley .had resident populations of

. Some 42% of the farms in the same area were sup-
portiig muskrat populations.

The most recent publication which lLists distribution of semi-
aquatic furbearers in East Tennessee js by Byford (1974) and
indicates scattered reports of beavers from areas in Middle
Tennessee, but lists no specific dates or locations.
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PROCEDURES

In arder_ to determine the presence or absence of fur bearing
seml-aquatic mammals and to evaluate their current status in
the Sequatchie River, several sections of the river in Cumber-
lﬂnd,‘ Bledsoe and Sequatchie counties (Fig. 1) were sampled
by wasrcraft, automobile, canoe, and on foot during the months
of May, June and July 1976. In carly May a preliminary auto-
mobile survey was made by driving as near as possible along
the river from its headwaters to slightly south of Dunlap. In
fate Jl_me tl}u headwaters of the river in the Grassy Cove :aren
were anvestigated on foot, and in early July the entire river
was observed from the air at altitudes from 245 (o 460 meters
above the valley floor. The most extensive and efficient method
of investigation in volved the use of a canoe, in late June and

carly July, to float several sections of the Sequatchie between

Litton and Dunlap. All detailed ‘
" D .
the latter technique. bservations were made using

RESuLTs
Mink Activity
Sampling of the Sequatchie River b !

vicimity of Dunlap, some 71.6 to 93.3 k%iﬁfl?:t?;s l::bct}ﬂz
th? confluence, resulted in the confirmation of both
mink and otter in that portion of the river. Approxi-
mately 3.2 kilometers above the Dunlap bridge entry
point, an overhanging rock shelf was located under
which was a second shelf above wafer level. This lower
shelf was covered with a layer of mud. Tracks on this
muddy shelf indicated that it had been used previously
by a mink as a feeding area. On a separate occasion, a

mink was observed at the base of a hollow tree adjacent
to the creek above Nine Mile bridge.
Otter Activity

Some distance upstream from the mink feeding shelf,
at the mouth of Henson Creek, an old otter scat was
lopated on a fallen sycamorc log which crossed the
tributary stream. Examination of the scat indicated
that the otter had been feeding upon crayfish (Field,
1970). §everal pieces of crayfish exoskeleton were
present in the scat. Although there was some mold
~present on the scat, normally establishing relative age,
when broken open the characteristic odor of otter was
still present. This would indicate that the scat had been
deposited since the last high water period in early
spring. Had the scat been inundated, the water would

either have washed the material away or at least have
eliminated the odor.

A flight over the river valley in early July provided
sufficient visual evidence to indicate that the most
productive region for wildlife could be expected to be
between the Dunlap area and the headwaters of the
Sequatchie. South of Dunlap, agriculture and human
habitation become a more significant factor affecting
the river. Consequently, the remainder of the investiga-
tion involved the portion of the Sequatchie between
Litton and Pikeville.

Subsequent to the aerial observation of the Sequatchie
Valley, the river between Litton and Pikeville was ex-
tensively investigated by canoe. This operation, which
was carried out over three days, resulted in the con-
firmation of resident populations of both muskrats and
beaver in the river.

Mustkrat Activity

The entire section of river between the Litton Bridge

and Pikeville showed evidence of moderate to heavy
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muskrat activity, In many areas, trails running up the
creek bank from the water into adjacent cornfields
occurred at 50 to 60 meter intervals on either side of
the creek. Since corn is the predominant crop in the
vailey, and has been identified as an important food
source for muskrats in many areas of the U.S. (Erring-
ton, 1941, Willner et al.,, 1975; Freeman, 1945), a
heavy muskrat population can be supported.

In addition to the extensive foraging in cornfields,
evidence indicated that' muskrats apparently caused
considerable damage to the roots of numerous sycamore
and willow trees along parts of the Sequatchie which
were exposed as a result of stream action. Large patches
of epidermal tissuc were gnawed off these exposed
roots at, or just above, the waterline. On one occasion,
[ observed a muskrat near a tree which had been
chewed in this fashion. Errington (1937), Freeman
(1945) and Wiliner et al. (1975) have each reported
evidence of muskrats eating willow roots, and Bednarik
(1956) has observed muskrats gnawing the bark of
cottonwoods. The extensive use of sycamore roots as
a food source by muskrats has not previously been
reported.

Beaver Activity

The section of the Sequatchie River from approxi-
mately 1.6 kilometers above to approximately 3.2 kilom-
eters below the Mill Branch tributary (See Fig. 1) pro-
vided evidence of beaver activity. The area just north
of the Mill Branch shows moderate beaver sign in the
form of cuttings, most of which are old. South of the
Mill Branch, more recent and more extensive beaver
cuttings were identified, along with a dam which was
under construction at the time of observation. Due to
the sparseness of cuttings, probably no more than one
pair or family of beavers are resident in the vicinity,
and all evidence indicates that these are bank beavers
which have not yet attempted to construct a lodge in
the stream. -

One additional observation of beaver activity was
made less than 1.6 kilometers above the Nine Mile
Bridge, about five kilometers upstream from the previ-
ously described area. This additional evidence was
in the form of a willow stem, approximately five centi-
meters in diameter, which had been freshly cut and
partially peeled by a beaver. The stick was located
floating in the stream but there was no indication how
far downstream it had floated from the site of the
original growth.

Other Wildlife

In addition to the semi-aquatic mammals listed above,
several other species of wildlife were encountered along
the Sequatchie River.

Nearly all sandbars in the river in the Dunlap vicin-
ity showed evidence of feeding activity by racoons
(Procyon lotor). A number of clams had been exca-
vated and opened on the bars, and raccoon tracks were
present in the mud.

There is apparently a moderate population of both
fox and gray squirrels (Sciurus niger and S. carolinen-
sis) in the woods adjoining the river, based upon ob-
servations made from the canoe during this investiga-
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tion. Six - gray squirrels and two fox squirrels were
identified between Litton and Pikeville in the trees
adjacent to the river.

The upper one third of the Sequatchie River as far
south as Pikeville provides nesting habitat which is
utilized by wood ducks (Aix sponsa). Within the scc-
tion of the river between the bridge east of Melvine,
and the Smyrna Church, there were three separate
cncounters of wood duck hens with broods of four to
scven ducklings cach. In the same expaunse of river, a
single aggregation of 12 to 15 adult wood ducks was
observed in eclipse plumage while they were loafing
and feeding on the river.

Effects of Livestock

A number of farms bordering the Sequatchic raise
cattlec. which are pastured adjacent to the stream. At
lcast one land owner along the upper river raises pigs
on his land. These livestock-producing farms, particu-
larly in the cight-and-one-half-kilometer stretch between
Litton and the Nine Mile Bridge, cause substantial modi-
fications in the characteristics of the stream. Both cattle
and swine have free access to the river on several farms.
Consequently, extensive crosion of the stream banks is
occurring and an excessive amount of animal waste
material is being deposited in the river in these areas.

While apparently not all landowners along the Se-
quatchie provide their livestock unlimited access to the
river, the practice appears to be widespread enough
to be damaging to the quality of the river. The grazing
and trampling of vegetation by cattle and the rooting
by swine have eliminated considerable cover for wild-
life species, while the excretory pollutants of the live-
stock may have some effect upon the incidence of
dlisease in wildlife populations which are exposed to
them.

- ESTIMATED POPULATION STATUS OF SEMI-AQUATIC
MAMMALS AND RECOMMENDED MANAGEMENT
PRACTICES

Muskrats

All evidence recorded during this investigation in-
dicates that there is a heavy population of muskrats
in the upper section of the Sequatchie River. The
damaged riparian vegetation previously described sug-
gests that there 1s possibly an overpopulation of musk-
rats which would warrant harvesting, ostensibly by fur
trappers.
Mink

Although only two sightings of mink or mink sign
were made In this investigation, there is a high prob-
ability of a moderate resident population in at least
the upper portion of the river. The environmental con-
ditions are suitable for supporting the species, and
previously cited reports (Wing, 1940; Schultz, 1959)
indicate that the species has continued to exist in the
Sequatchie Valley even under adverse conditions.

Beaver

There is apparently a small and localized population
of beaver in the Sequatchie in the general vicinity of
the confluence with the Mill Branch tributary. The
extenl and age of beaver cuttings in this area indicate
that the population may be expanding in the main river,
and probably extends into at least the Mill Branch

Creek. Livestock do not appear to be causing any
deleterious effects at this location on the river, and there
seems to be little, if any, current interaction between

beaver and human populaions.

Otter
The single otter scat found at the juncture of Henson

Creek with the Sequatchie is sufficient evidence to
confirm the presence of this species. It is not Posmhlc,
however, to determine the population status with only

this limited information.
Recommended Further Study

The documentation of a resident otter populqtion_ in
Fast Tennessce would be of significant import In view
of the apparent absence of the species during most
of the twentieth century. For this reason, an additional
investigation concerning both otters and beaver in the
Valley is highly recommended. This investigation should
be carried out during the December through March
period when a covering of snow would allow a more
complete track and sign analysis. A research effort
of this nature could well be centered in the river,
but be expanded to include those tributary streams
which might be suspected of housing either otter or

beavers.
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