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STATUS OF THE GRAY AND FOX SQUIRRELS
IN TENNESSEE

VINCENT SCHULTZ
Agricultiral Experiment Station
University of Maryland, College Park, Maryland

This paper is one ol a series on the distribution of "Tennessee
mammals which have been appearing in the Jowrnal of the
Tennessee Academy of Science and is concerned with the status
ol the gray squirrel (Scrurus cavolinensisy and the fox s uirrel
(Sciurus niger). T'he nomenclature in this report is alter Miller

and Kellogg (1955). They list the lollowing subspecies as 0¢

curring in ‘Tennessee or directly adjacent to the State:

Sciurus carvolinensis carolinensis Gmelin,

Seiuris carolinensis _1){.'?111.\;)!hmnicus Ord,

Sciwrus niger bachmani Lowry and Davis,

Seiwrus niger subauratus Bachman,

Sciurus niger rufoenter E. Geollroy-Saint-Hilaire, and

Sciwrus niger vicinus Bangs. '

They remark or imply that Sciwrus ¢ carolinensis is found
throughout ‘Tennessee; Sciurus ¢. pennsylvanicus, " . . . in
Appalachian Mountains to Great Smoky Mountains in eastern
Tennessee . . . Sciurus n. bachani, . . . eastern Tennessee
L0 Sciurus . subawratus, .. southeastern Arkansas and
Yazoo River Delta ol northwestern Mi.ssissippi L) Seturus 1.
yufiventer, “Mississippi Valley [rom western Tennessee, north-
ern Arkansas . . % “Seiwrus nowvicinus, ... in Appalachian
Mountains to western North Carolina.”

The most recent literature on the distribution ol Tennessee
squirrels, primarily that of Hamilton (1943) and Burt and
Grossenheider (1952), relies chiefly upon the reports of Rhoads
(1896) and Kellogg (1989) for information on "T'ennessee mari-
mals. Rhoads' report, which is based on limited field work in
Tennessee, contains the statement in regard Lo the “western lox
squirrel, Seiurus n. ludovicianus Curtis,” that, “We do not lind
this species numerous except in the heavily timbered bottoms
of West Tennessee, more especially west of the Tennessee River
in the direct drainage of the Mississippi.” He did not know for
cure whether or not the northern fox squirrel, which he called
“Sciurus n. cinereus,” was present in Tennessee, He reported
typical examples of Sciurus ¢. pennsylvanicus in the “high
mountains of the east which integrated with another form in
the west.”

Kellogg’s report contains the most complete information
regarding the mammals of Tennessee to date. He remarks that
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Sciurus c. carolinensis frequents not only the moist bottqmlands
and swamps of the State !._n‘u is also lound on \w‘qu(lt:r.l hills and
lower mountain slopes [b})eclmens h.e .mspe('l.m[ by ounty:
Benton, 18; Gampbell, 4; Fayette, 1; (:1':'l1n.ger, 2 H:umlmnz 3:
Lincoln, 2; Shelby, 7]. In reg:n:d Lo Seiurus € -pf.'uu.vyh!rm,u‘?,t-.r
he stated, “Although not typical, the specimens  from the
southern Alleghenies and the Creu_L Sm_uky Mountains in eastern
Tennessee are referred to leucotis, since Ll.ley_a‘eselz'li;le those
taken in the north in the mountiainous sections of eastern
West Virginia in the preclomml;nu:e ol \:V.hlt]ﬁh-ttppt:d hairs in
the tail as well as large hind feet [SIJC(L_III‘IEI}&; he imspected by
county: Cocke, 1; Johnson, I; Polk, 2].':. I'he northern fox
squil‘l'el, Sciurus n. ernus, wis I‘E]Jurted, oo+« Loocour in the
deciduous woods on the lower levels (altitude 1,500 1o 2,000
feet) of Denny Mountains near Cosby, Cocke County. These are
most likely referable to the northern race but can be only ten-
tatively placed here until actual specimens are available for ex-
amination.” The Mississippi Valley fox squirrel, Sciwrus n.
rufiventer, was thought by Kellogg to be most numerous in the
northwestern corner of the State. He also remarked that, “Along
the southern border of the State, a few fox squirrels were reported
to occur in the woods south of Fayetteville, Lincoln County.

“The upper parts of the skins from Obion and Lincoln Coun-
ties appear much darker than those from Gampbell County. This
condition appear attributable in part to wear , . . [Specimens he
inspected by county: Campbell, 7; Lincoln, 1; Obion, 3].

Since neither Rhoads nor Kellogg presents distribution maps
of the gray and fox squirrels in Tennessee, it is necessary that we
rely upon maps and conclusions of Hamilton (1948) and Burt
and Grossenheider (1952) for the latest material available. Burt
and Grossenheider (1952) are not concerned with subspecies hut
do present maps showing the range ol Sciurus cavolinensis and
Seiurus niger as being throughout Tennessee. On the basis of
the critical examination of museum specimens, correspondence
with members of gume commissions and other persons, Hamilton
(1943), reporting on the mammals of eastern United States, has
presented maps outlining the range ol a species, its subspecies
and related forms with the comment that he has used his own
judgment in drawing boundaries. He treats zones ol intergrada-
tion as blank areas on his map which are common on his map
of Tennessee as a result of the number ol subspecies of squirrels
supposedly present in the State. He shows the southern gray
squirrel, Seiwrus e, carolinensis, as occurring in Tennessee (rom
the Mississippi River to the eastern edge ol the Cumberland
Plateau, intergrading with the northern gray squirrvel, Sciwrus e,
pennsylvanicus, in the Val ley of East Tennessee and the southern
hall of the Unaka Range. The northern gray squirrel is shown
a8 occurring in the Unaka Range from the Great Smoky Moun-
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tains northeastward to the Virginia state line, with a zone of
intergradation with the southern gray squirrel as mentioned
above.

The distribution of the lox squirrels is more difficult to
delineate on a map as a result of the reported existence ol four
subspecies within the State. Hamilton shows the primary range
of the Bachman lox squirrﬂl., Scinrtes n. bachnant, Lo he in an
area encompassed by @ curved line extending north castward
across Tennessee from the junction of the Alabama, Mississippi
and Tennessee state lines almost to the Kentucky state line and
then turning southeastward to the great Smoky Mountains. It
appears to include primarily the southern and eastern Highland
Rim, Central Basin, Cumberland Plateau, and the central and
southern portions of the Valley of East ‘Tennessee and Unaka
Range.

The primary range of the golden-bellied fox squirrel, Seinrus
n. subawratus, is shown as extending from the lower Mississippi
Valley northward to the vicinity of anphi‘s. Tennessee. The
Mississippi Valley [ox sqt.l.irrel, which Hamilton calls the “west-
ern fox ssquirrel," Sciwrts n. rufrventer, has its primary range
delineated as north of central Kentucky with apparently a zone
of intergradation in "Tennessce with subauratus in the Mississippi
Valley and with bachmani in the Plateau Slope ol West Tennes-
see, western and northern l—ligh_‘.an,d Rim, and the northwestern
portion of the Central Basin. The northern fox squirrel, Sciurus
a. vicinas, is shown as having its primary range in the extreme
northeast corner ol "Tennessee with a zone of intergradation with
bachmani in the remainder of the northeast "T'ennessee.

It should be realized that these poundaries are proposed on a
basis of very limited data and detailed studies on the classification
and distribution of the gray and fox squirrels in Tennessee would
undoubtedly result in major revisions.

Other than the reports of Kellogg (1939) and Rhoads (1896)
(he literature contains only limited information on the status ol
the gray and fox squirrels in Tennessee, Howell (1909) remarked
that the fox squirrel was [airly numerous throughout the Cum-
berland Plateau and that they . .. are hecoming scarce in many
parts of the South, and specimens are often difficult to obtain.”
{Te referred a small series ol specimens [rom Campbell County
to what is now known as Sciurus n. bachmani. Wing (1940),
reporting on the game survey encompassing an area roughly be-
tween the Holston River and the Tennessee-Kentucky state line,
remarked that fox and gray squirrels occurred in the area and,
“A few fox squirrels are said to he found but I have seen nonc
other than Gray Squirrels.” Lowery and Davis (1942) present a
map showing the distribution of the races of fox squirrels in
Mississippi, Alabama and a portion of Arkansas which is similar
to that of Hamilton (1943) for these states. Their report, “A
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- of yevision of the fox squirrels of the Irm.rr.{‘ﬂfff.\.u.v..wp,'u / r;ny and
ned Texas,” should be consulted by taxonomists studying the races of

fox squirrels in Tennessce. Caldwell ef al. (1947), in a publica-
ton for school children, have listed Sciurus e. cavolinensis and

e [0 Seiurts . rufiventer as occurring in Tennessee. 1n regard o
b o .h';y;p'-” sis they state, “T'here is a black phase, rare in Tennessec
nge ”“?ﬁ |g(-, 1 ;..vhiLe phase (albino) common only in Obion County,”
- ft;].{, ':1;,“_' “The fox squirrel is much rarver in most parts of the
{ard_ (Stt.?l{t(". :T’lw)‘ appear to be most numerous in the northwestern
PPl ;_-(,ll-“,;l- of Tennessee.” Goodpaster and Hoffmeister  (1952) re-
“"Id pnrl:iilg on the mammals in the vicinity of Reelloot Lake stated,
: 5 “Gray squirrels [Sciwrus c. ca rolinensis] were common all .izlmig
- the blulls although very lew were noted along the lake,” and
Gt ' that “In 1940, fox squirrels [Seiurus n. rifiventer] were common
1aka on the northwest side ol Reelfoot Lake near Phillipy.” No speci-
mens ol the gray squirrel were collected but ten s]')et:ilngus ol
Urus | the fox squirrel were collected in 1940 and are currently in t.!n‘:
ippi | collection of the senior author. Conaway and Howell  (1953),
The working in Johnson and Carter Counties, as determined from
vest- J comments of residents ol these counties, reported the fox squirrel,
ange Seturus niger, as uncommon and local 'il"l llistl'll)_uunn. T[:e_y uleu-ll.(-?
zone personal observation o_i _l.hc gray squirrel, Seiuris rm'aimrru.\'%.\‘.
sippi and remarked that, “This species appeared 1o be generally dis-
nes- tributed and common throughout most ol the avea.” In regard
stern to the CGumberland Plateau (Howell and Conaway, 1962 they
UTUS made no relerence to the gray squirrel and helieved that the fox
HETRE squirrel, Sciurus niger, was generally distributed. The observa-
with tions of gray squirrels mentioned above were the only personal
observations of squirrels reported by these writers in either
on a region.
ation [t is of interest to note that the distribution of the subspecies
ould of fox and gray squirrels in Tennessee is based on the inspection
ol only a very limited number of specimens and other informa-
1896) tion, The majority ol the museum specimens ol the above sub-
us of species collected in Tennessee are either in the collection of the
arked United States National Museum or the United States Fish and
Cum- Wildlife Service, both of which are housed in the United States
AaILy National Museum, Washington, D. C. Kellogg (1989 has listed
tain. the number and collection locality ol all Tennessee specimens
ounty of gray and fox squirrels in these collection at the time of his
134821 study, Since |.l:‘1e1\e_r have been no new additions since 1957, we
Vline. (521!1 consider his list as current lor the year 1956. It 5.|'|0u’ld he
and, remarked that the writer was unable to locate all the specimens
i — lI]S])ECtEd l)y- Ke[]ngg.
sent a The University of Tennessee’s mammal collection contains
els in the following squirrels identified only to species:
imilar

= Fox squirrels — 1 collected in Clay County.
re, “A
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Gray squirrels — 6 collected in Knox County; 2 in Anderson
County; 3 in Sevier County; 2 in Hardeman County; 1 in
Dickson County.

There is no need to emphasize the need for an adequate series
of all subspecies ol the gray and fox squirrel in Tennesesee as
the paucity of data makes this obvious.

Lack ol specilic inlormation concerning the distribution of
the squirrels and other fauna of Tennessee rvesulted in the Ten-
nessee Game and Fish Commission conducting a statewide wild-
life survey. Primary field work on this project was begun in
September, 1950, and was completed approximately thirteen
months later. The survey procedure (Schultz, 1952; 1954) in-
cluded a method of sampling known as “itrea sampling” which
permitted computation of sampling ervors. In brief, the sampling
scheme consisted of a proportionate stratified random sample of
1,000 “sampling areas” in Tennessee which averaged flive dwell-
ings per area as indicated on state highway maps. This was a
sampling rate of 1 in 51. Heads ol farm households dwelling
upon these arcas were interviewed concerning gray and lox
squirrels utilizing their farms and the “sampling areas.” Data
collected on the squirrels are presented in this paper and Schultz
et al. (1954). The relative sampling crrors (R.S.L) indicate the
adequacy ol sampling for all interviewees and also all respondents
reporting the two squirrels on their [arms. Ninety-live per cent
conlidence limits on an estimated total (obtained by multiplying
the number of respondents by the sampling rate). of either all
heads of farm households or all such persons with the squirrels
utilizing their farm in a farming-type are obtained as follows:

+ (Estimated Total) (R.S.E.) (2).
Farmer hunters were requested to furnish information on animals
hunted, with the intent that such information would assist in
delineation of the range of game species and possibly population
densities.

Data obtained by personal interview have been tabulated on
a farming-type basis (Tables 1, 2 and 3; Figure 1). The larming-
types (revised from Luebke el al., 1947) or strata in Figure 1
represent physiographic regions as lollows: Mississip%)i Bottoms,
1. Plateau Slope of West Tennessee, 2, 3, 4, 5, 65 Highland Rim,
7, 8,0, 11; Central Basin, 10; Cumberland Platean, 12; Valley
ol Fast Tennessee, 13, 14, Sequ;.ltchie Valley, 14A; Unaka Range,
15.°

A questionnaire was sent to conservation officers located in
counties east of the Cumberland Plateau requesting information
on the status of the [ox squirrel in their assigned county. Each
olficer was requested to indicate the fox squirrel as being com-
mon, rare, or absent in his county. An additional request for
specific localities of occurrence was sent 1o those ollicers who
listed the fox squirrel as rure. In general, the reports agree with
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those obtained by personal interview. Use of the relative terms,
common, rare and absent, is hazardous as the terms may connote
different meunings to dilferent officers.

Although the data collected do not permit delineation of
ranges of subspecies, it is believed they do establish the present

range and relative density of the gray and fox squirrel in Ten-
nessee.

Gray squirrel. The range of the gray squirrel (Sciurus caro-
linensis) is throughout the entire state of Tennessee with the
heaviest populations apparently being in the region east of the
western boundary of farming-type 6 and west of the eastern edge
ol the Cumberland Plateau (Table 1). As indicated by the per
cent of farmer respondents having woodland, it is quite possible
that the relatively small percentages ol respondents in [arming-
types 1, 2, 3, and 5 reporting gray squirrels may be due to the
absence of woodland. Only 22, 45, 47 and 50 per cent of the re-
spondents in these farming-types respectively reported woodland
on their farms as contrasted to 9 of the remaining farming-types
having over 74 per cent reporting woodland (Schultz et al., 1954).

The gray squirrel was reported as occurring on farms of 2,753
of the 5,660 respondents (Table 1). An inspection of the per-
centage ol larmers reporting the gray squirrel on the sampling
area shows the lowest percentages in larming types 1, 2, and 3
with the remaining percentages being over 90 per cent (Table 1).
It is ditficult to draw any specific conclusions from these relation-
ships other than that the gray squirrel is common throughout
the State. As the gray squirrel was reported by 77 per cent ol
the respondents and was universally reported throughout the
State the distribution of these respondents is not presented. In-
terested readers will find this information in the [inal report of
this project (Schultz et al., 1954).

Gray squirrel population trends on the sampling areas during
the five year perior preceding the survey were reported as up, 11
percent; down, 35 per cent; fluctuating, 10 per cent; no change,
28 per cent; unknown, 16 per cent.

In all farming-types the largest per cent of respondents re-
porting a change reported gray squirrel populations as down.
The reported decline was probably a result of a major mast fail-
ure over most of the state during the study period.

Fox squirrel. The primary range of the fox squirrel in Ten-
nesee apparently encompasses all of the state west of the eastern
edge of the Gumberland Plateau. Within this region our data
indicate that the smaller populations are in farming-types 5, 7, 9,
and 11. In general, these conclusions are substantiated by data
collected on farms and sampling areas (Table 2).

The fox squirrel was reported as occurring on farms of 1,336
of the 3,560 respondents (Table 2). The distribution of the
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3,560 respnndenls, 1.85%6 of whom reported the fox squirrel on
their [arms and 2,;-3241_1\*[10 reported the animal not on their
[arms, is presented in Figure 1.

Fox squirrel lmpul;u:inn trends on the sampling areas during
the five year period prior Lo sltu!y were reported as: up, 8 per
cent; down, 31 per cent; Huctuating, 6 per cent; no change, 34
per cent; unknown, 21 per cent. In all Farming-types the l:lr_gem
per cent ol respondents reporting i change rglmrtctl Ifm.< squirrel
populations as down, possibly the result of the previously re-
ported mast failure.

Squirrel Hunting. Data collected [rom hunters substantiate
some of the above conclusions. Sixty-four per cent of the 1,042
farmer hunters from whom detailed hunting 1nf0r}natlpn was
obtained hunted squirrels, with the percentages ranging from 35
to 82 per cent in the farming-types (Table 3). There is little
doubt, based on these data and ()t.]lﬂl: uhservau(m_s by .I.h(‘._ writer,
that the squirrel is the most soughr_ alter lg;m'le_zmunul in "l ennes-
see. Probably the most interesting portion of the hunting data

Fig. 1. Distribution of heads of farm houscholds reporting the fox
squirrel either utilizing or not utilizing farms.

is that on the kind of squirrels hunted and the proportion of
lox squirrels in the hunters bag (Table 3). These data leave
little doubt that the primary range of the fox squirrel is west of
the Valley of East Tennessce and that the fox squirrel popula-
tions probably exceed that of the gray squirrel in farming-types
L, 2 and possibly 8. Of the 668 [armer squirrel hunters contacted
60 per cent possessed u hunting license, with the percentages
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ranging from 89 to 27 per cent in the farming-types (Schultz et
al., 1954). These were in larming-types | and 14, respectively.
As [armers ave not required to obtain a hunting license to hunt
on their own farm and larms in farming-type 14 are more apt to
have woodland (75 per cent) than those in farming-type 1 (22
per cent), these percentages may be indicative of the need for off-
farm hunting in the Mississippi Bottoms rather than an indica-
tion ol greater interest and more extensive squirrel hunting in
this region.

OI farmer hunters hunting more than one game animal and
reporting preference, the squirrel was the first choice of white
hunters (45 per cent) while for colored hunters (50 per cent)
the rabbit was the [irst choice. Disregarding race the squirrel was
the first choice of the largest percentage ol eligible respondents.

Farmer gray squirrel hunters averaged 6.3 trips with an aver-
age take of 118 gray squirrels per hunter while fox squirrel
hunters average 7.6 trips with an average take ol 8.7 fox sclluirrels
per hunter. It is estimated that farmer hunters killed 594,672
gray squirrels and 73,071 fox squirrels during the study period.

Detailed data on hunting success are available in Schultz et
al., (1954).
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colleges and  universities theoughout the United Stajes, Dr. Keonin
former industrial chemist and has been active in labovatory researeh ai U1,
For some years, however, he has heen interested in the phiIum:[..hy ol stience
—what makes a great scientist “tick,” how persowal Leelings influence his
work, and what he expects from lite. With his wife leen-age daughier, and
sevensyear-old son, Dr. Keenan will live near Cambridpe University where he
will do his vesearch, In its extensive library he will sty the writings and
observations of some of the greatest physical scientists of the past 2007 years.

is «

A continuing scholavship program that will pay tuition, fees, and book
costs of eight engineering students each year has been established at the
Liniversity of Tennessee by the Union Garbide Nuclear Co., Ouk Ridge. Fouy
students in chemical enginecring and four in mechanical engineering will
benefit from the scholavships each year when the program is in full operation.
The award plan was announced by €. E. Centey, viee president of the (?al&
Ridge company, a division of Union Carbide Carporation, in a letler to U1
President C. E, Brehm, Beginning with the fall of 1958, four-year scholast A
will be awarded 1o two entering breshmen, on in mechanical and one in
chemical engineering. The next year, two more [reshmen will receive four-
year awards, and so on until there will be eight scholarship holders on the
campus at all times. For the fall of 1957, the compuny will sponsor gnes
year scholarships for two seniors and two-year scholarships for two J LG,
In 1958, when the fisst four-year freshman awards are made, (wo sophomores
also will receive three-year scholarships. Dean of Students Ralph E. Duu[‘nlvd
estimated the four-year scholarships will he worth more than $1.000° 1o €ach
student,

(Continued on Page 246)




