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INTRODUCTION
Historicsl Sketch

The rabbits of North America, for a long time, were
neglected by the workers in the fleld of mammalogy even though,
or perhaps, because of their sbundance, oarly taxonomlsts had
meager material on which to work. Linnseus (1776%) described
the genus Lepus under which all of our rabbits and hares were
originally classified until the name was found to be preoccupiled

. In 1898. 1In 1772 Forster makes vague mention of Lépus sylvaticus

(now’Sylvilagus floridanus mallurusg), while in 1784 Schoph gave

an excellent description of this rabbit. Bachman's papers in
the Journal of Natural Science in 1837 might be considered
classics and are important in the history of the American
Leporidae. As a result of these papers, he 1s given creditAfor

describing L. Sylvaticus. In 1857 Baird makes the first subgenus

division in the best and most accurate treatment tc date, In
1877 J. A. Allen published on the North Amerlcan Leporidae,
recognizing from the scanty amount cf material availlable, only
18 species and "varieties". In 1890 Allen described Lepus

sylveticus floridanus. In 1894 Bangs described S. transitionalils

and in the same year we find the first description of S. f.
mearnsili by Allen. The works mentloned contain descriptions of

8ll species snd subspeclss Indlgencus to Virginlia ezcept

# References clted in this introduction are given complete

notation in the bibliogfarhy uncer the dates mentloned.



Sylvilagus flcridanus hitchensi which was described by Mearns

in 1911 from specimens taken from Fisherman's and Smith's
Islands off the coast of Virginia, In 1909 E. W. Nelson,
Chief Field Naturalist of the Biologlcal Survey*# published
a monograph in the North American Fauna Series entitled,

The Rabbits of North America. Nelson examined more than 5500

specimens in the preparation of this paper and recognized

97 species and subspecles. This work contains a description
of all species and races recognized by him at that time.

Since that time, a few gaps have been filled 1n by descriptions
of new races and some ranges have been retracted or extended
slightly. However, in recént years, much of the emphasis

has been placed on management aspects of the animal,. -

%% Now United States and Wildlife Service.



Problem

Inasmuch as the accurate geographic distribution of the
several varleties or races of the genus Sylvilsgus in Virginia
1s unknown, an attempt willl be made to show the range of the
five species and subspecies native to Virginia. The solution
of a proglem of this nature was particularly applicable to
Virginia because 1t was one of the few remaining states where
the natural ranges of this genus have not been disturbéd by
man through restocking measures. Furthermore, there 1s at
present considerable agitation for restocking or otherwiss
changing the original range status of the races so that a
study of this kind would be scientificelly inaccurate 1n the
near future.

In addition to the ranges, a description of each race
along with measurements, weights, sex ratio, and other notes

mede during the preparation of thls paper will be given.

Procedurse

The largest task iIn a problem of this kind 1ls collecting,
preparing and assembling en adecuate nunber of specimens %o
serve as a baslis for determining rangs2se.

The greater proportion of the specimens on whilch this
paper ig bazed wsre secured elther by the author or through
the cooperatlion of county game wardens. In the latter cass,

parmits to collact rabblts were issusd to e wardens
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The wardens contacted the hunters or trappers in their
communities 1n order to secure the rabblt svecimens. The
specimens were collected during the months of January,
February and March. Collectors ware instructed to cool the
animal thoroughly before shipping by placing it in the
outside alr overnight. When instructions were followed, the
specimens reached the laboratory in goéd condition. A nominal
fee was pald for specimens secured in this manner. Most of
the specimens secursd by the writer were collectsd at night
with the ald of an sutomobile searchlight or a Jacklight, |
This method is an efficisnt ons but has the disadvantags that
nost specimens so taken ars shot in the head resulting In
the destruction of parts of the skull that oftsn msks identi=-
ficatlon impracticable, Other specimens wore eithsr borrowed
from or szamined at the United States National Museum (both
the Biological Surveys and the Smlthsonian collectlons werse
studied).

Specimens secured in the flesh were preparszd as study
skins after bsing sexed, weighed and measured. Upon completion
of the study, a reprssentative selection of ths preparsd
specimens was deposited in the collections of the Virginls
Cooperative Wilalife Unit, the Carnegie Mussum, and the author's
personal collection; whils the bullk of the speclmens waz de=
poslted with ths Biological 3Surveys Ccllactlion at the United

States Natiocnal Museume



Synopsis of LEPORIDAE of Virginlas

Gonus SYLVILAGUS (Gray) Lat. woods J Gr. Rabbit)

Sylvilazus floridenus mallurus (Thomas) Eastern Cottontail

(florldanas = Lat. of Florida, mallurus 4 Gr. wooly)

Sylvilagus floridanus mearansii (Allen) Mearn's Cottonteill

(Lat. in honor of Dr. Edgar A. Mearns)

Sylvilagus floridanus hltchensl Mearns Hitchens Cottontail

(Lat. in honor of Captain Gsorge D. Hitchsns)

Sylvilagus transitionalis (Bangs) New England Cottontail

(Let. of Transition Zons)

Sylvilagus palustris palustris (Bachman) Marsh Rabbit

(Lat. of the marsh)

-6‘



Marsh Mearns
rabbit cottontail
New England
cottontail
Hitcaens
cottontail
Zastern
cottontail

Fig. 1. COMPARISON OF SKULLS OF RABBITS CF VIRGINIA



SYLVILAGUS FLORIDANUS MALLURUS (THOMAS) EASTERN COTTONTAIL

Synonyms: Lepus sylvaticus Bachman (Bachman 1837) Name pre-

occupied by Levnus borealls sylvaticus Nillson (Thomas 1898)

Neither type nor type locality given. Name anplied to the
"common gray rabbit" of eastern Unitad States.

Type specimen Lepus nuttall mallurus Thomas (Thomas 1898) fron

Raleigh, N. Ce Mc. ©7.2.1.,30, adult female, Eritish Museum;

collected by E. He and C. S« BErimleye.

General geogranhic distribution. - "Mainly east of the Allegany

Mountains from Long Island and the lower Hudson Valley southe..
to about Lake Jullan, Polk Cc., Florida. The vertical range
from near sea level ..o UP to about 6CCO feet on Roan NMte (NeCe-
Tenn.); Zcnal range from Lower Austral up through Transitlon

Zone. Mainly upper Australe" (Nelson 1909) (See figure 4).

Distributicor in Virginia. - The eastern cottontall is the most im-
portant race of rabbite in Virginia, s it 1s distributed cver the
me jor portion of the state. It ranges from the coast in the east,
westward practicslly through the mountains (see fige. 6). The
western boundary has been delimited approximately as follows:
Beginning at the western corner cf Glles County and running south
through the eastern part of Bland County; continuing in a south-
western direction through centrsl Vythe County and following the
southeastern boundary of Smyth County through Washington County
wvhere 1t mests the scuthern boundary of Virginis at the junction

of the Tennessee = North Carclinz boundarye
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Fig. 2 Counties from which rabbits were collected

(Mumber in circle indicates number
of specimens obtained)




As one would expect, in a merging area of two races so
nearly alike, as the eastern cottontaill and Mearn's cottontail,
considerable overlapping and hybridization would occur. Thus
the ranges of this race 1s not definitely limited by this
boundary as there avpears to be a gradual intergradation of
the two races. This area of intergradation takes in most of
Bland, Smyth and. Washington Countles and the northwestern part
of Wythe County. In thils area most of the specimens examined
did not appear to be typlcal of either race. Further mention
of these specimens will be found nnder "Remarks" of the race

under discusgsione.

General characters. = The eastern cottontall 1s a large rabbit

‘with reddish brown back, lighter sides and white belly,

Colcr of pelage. « The top of the head and back 1s a rusty buff
with an overwash of black-tipped guardhairs giving a pencilled
or streaked appsarance. The nape is a rich rufous color. The
rump patch is distinct, grayish, whils the tcp of the tail is

a faded rufous. The sides are paler light buff. The ears are
grayer than the body with usually a narrow indefinite edging
along the anterior margin and tips. The insides of the ears
are light gray and thinly furred. The underside of the tail and
belly is white except for a golden tan under the neck. The
white undersurface sxtends out onto the legs. The tops of the
legs and fore-Teet are a pale rufous while the tops of the hind

feet are white or mixed pale buff and white. This is average

. -8m



Fige 3o SPECIES AND S"RSPILCIES OF RABRITS FOUND IN VIRGINIA

Reading from left to right:

Zitchens cottontail (Sylvilagus floridanus hitchensi)

Varsh rabbit (Sylvilapus palustris palustris)

Bastern cottontail (Sylvilagus floridanus mallurus)

New England cottontail (Sylvilagus transitionalis)

Mearns cottontail (Sylvilagus floridanus mearnsii)

84



coloration for fresh pelage. The ccloration for the race as
a whole shows considerable individual varlation as well as

seasonal variaticne.

Average skin measurements. = The following measurements are

based on 152 adult specimens measured in the flesh.

1. Total length 426.2 mm,
2. Tall vertebras 48,92 mm,
3+ Hind foot 94,1 mm,
4, Ear (from notch) 6245 mme

Average skull measurementse. - The following measurements are

based on approximately 100 skulls:
l, Basillar lengtheeeececeecrsesscecccscee 60,0 mme,
2. Total length of skull...eceecencorese 7344 mm,
3e Tongth o0f Nasalseerescrsrscscscssssens D16 mm,
4, Parietal breadtheeeeeeceecescnasseses 2742 mm,
Se Inﬁerorbital breadthecsecescreseceeese 18s1 mm,
€. Ereadth of rostrum above premolers... 16}i mme
7« Tepth of rostrum above premolarsS....o 15,6 mm,

8. Diameter of auditel TullsC.iecesecsesees 103 mm,

Remarks. « A few spvecimens taken in the area shown on the mav
(Fige 6), as ths area of intergradaticn, didé not fit the des-
cription of S. f. mearnsll or 3. f. mallurus., These rabblts
- had a sandy cast to the sides and stocd out distinctly when

compared tc spsclmens of the two rsces mentioned. These

speclmens were considered as hybricds,
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Marsh rabbit

Eastern cottontail
Mearns cottontail

Fig. 4. RANGES OF RABBITS AS GIVEN IN NORTH AMERICAN FAUNA

NO. 29 (Redrawn from Nelson)



Apparently the two races hybridize freely as in most cases
there was a gradual change frcm one race to the other. This
factor will have an imoortant bearing on management as the
chances are that there will be little cdetrimental effect due
to subspecific differences when transplanting from one racisl

area to another,



Fige 5e SKULLS OF EASTERN COTTONTAILS SHOWING
INDIVIDUAL VARIATION (Nate size)

10 A



SYIVILAGUS FLORIDANUS MEARNSITI (ALLEN) MEARN'S COTTONTAIL

Synonyms: Lepus sylvilegus mearnsii Allen (Allen 1894)

Type specimen: From Fort Snelling, Minnesota; No, %%gg male,

adult, American Museum of Natural History; collected by Dre E. Ae

Mearns, March 29, 1891.

General geographic distribution. ~ "West of the Allegheny Mount-
ains eee Central Pennsylvania, western West Virginia and eastern
Kentucky and eastern Tennessee; west through socuthern Michigsn

and Wisconsin to southeastern Minnesota and south through Towa

to Trego County, Kansas, northern Missouri and Illinols, with

all of Indiana and Chioe. Zonal range mainly upper Austral, ex-
tending into the lower part of the Transiticn Zone."  (Allen 1S09).

See Fige 4)e

Distribution in Virginisa. - The distribution of thls rabbit in

Virginia has been delimited to the western corner of the state,
This includes the counties of Lee, Wise, Dickenson, Buchansan,
Scott, Russell, and the western part of Tazewell (See Fige 6).
Since there 1is considerable overlspping of the eastern and
western raeces, scrne specimens found 1In the sastern part of this
erea may resenble more clcsgsely S. f, mallurus while those in the

western area resemble more clesely Se fo mearnsiie.

[N

General Cheracters. = Thi

w

s 8 large ceottontall being sbout

equal in size to S. f. mallurus. It has a paler cast to the
skin and is less rufous. Skulls from Virginie specimens are

indistinguishable to 8. I, malluruse

wlle



Color of pelage. - The description here 1s from Virginia

specimens that seem most nearly to typify the typical des-
cription of S. f. mearnsil. The top of the head and back is
reddlish buff darkened with an overwash of black. The sides
are paler light buff even though the black overwash persists.,
The under side of the body 1s whits except under the neck
which 1s a golden tan. The outzides of the ears are gray
with a definite, although narrow, dark edging along the
anterior margin and tip, while the insides are light gray and
thinly furred. The upper part of the forelegs are chestnut,
except for a white streak extending up from the belly on the
inside of the legs. The white streak on the hind legs 1s
more pronounced with less chestnut cn the upperpartse

When compared to the eastern cottontail, the Mearn's
cottontsill 1s more grayish, as there is less pinkish buff on
the back, darkened by an overwash of guarcdhalrs. This dark
overwash, héwever, is not as characteristic in spegimens from
Virginia as in specimens examined from some of the central
étates. The rump patch averages more conspicuous, although g
few specimens of the eastern cottontall examined from Virginia
had a grayer rump patch than any-of the lMearn's cottontails,
The chestnut nape patch averages smaller and duller than that
found in the eastern cottontall. The top of the talil is less
rufous while the black streak on the cheek is heaviér. However,
it must be understood that most of these characteristics have

to be noted in a compared series in which both races 1is well

-] D



Sylvilagus = floridanus mallurus

osylvilagus floridanus mearnsii

f?’&z? Area of intergradation

Fiz. 6 Distribution of Sylvilagus floridanus mallurus

and Sylvilagus Tloridanus mearnsii




true and found that there was even no significant difference
in the ear measurements.

There have been no previous printed records of this species
occurring in Virginia. No Virginis specimens of it were fcund
In museum collections examined. The nearest record to Virginias
seems to be one given by Howell when he states: "A specimen
of this form was received from a ccllector at High Cliff, Cemp-
bell County, Tennessee. No specimens were secured at other points
in East Tennessee, but this subspecies probably ranges over
the Cumberland Plateau." (Howell 1909). The nearest point
from Virginia to Campbell County, Tennessee 1s less than 20
miles. In West Virginia, A. B. Brooks states that, "This is
the cormmon rabtit cf the middle and western varts of the
state. Specimens collected in Oglebay Park in 1929 were

identified as of this species." (Brooks 1932).
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BXPLANATION OF SKULL MEASURDMENTS

Basiliar length
Total length of skull
Length of nazals
Farietal brzadth
Interorbital bremdih
Brecadth of rosiium
abovs premolars
Depth of rostrum
above premolars
Diamester of aundital
bullas

144



SYLVILAGUS FLORIDANUS HITCHENSI (MEARNS) HITCHZIN'S COTTONTAIL

Synonym: Sylvilagus floridamis hitchsnsi Mearns (Mearns 1911)

'Type specimen: From Smith's Island, Northampton County, Virginia;
No. 155,577, adult female, U. S. National Museum; collected by

Edgar A. Mearns, May. 13, 1910.

Distribution. = This race is known only from Smith's Island and

Fisherman's Island off the Atlantic coast of Northampton County,
Virginia. (See Fig, 8)

General characters, = This race is about the size of Sylvilagus

floridanus mallurus; however, it 1s paler in color and the skull

is larger and heavier.

Color of pelage. = The cclor of the Hitchen's cottontall is dig-
tinctly paler than that of the other ccttontalls of Virginia.
There 1s also less contrast between the colors. The overwash

of black on the guardhairs is absent. The brown of the guard-
hairs of the back aligns 1tself to form streaks of varying sizes
and patterns, while the light brown is so predominant that a
general sandy appearance results. The line marking the darker
back from ths lighter sides 1is not as distinct as in the average
eastern cottontall of the mainland. The chestnut nape 1s not as
Gistinct as in the mainland form and seems to carry back broader.
There 1s less hair on the inside of the ears than in the eastern

cottontall; furthermcrs, the outside margin of the ears 1s only

=15



slightly darker than the adjacent color and no distinct mar-
glnal 1line 1s apparent. The chestnut on the back of the hind
legs 1s darker than that of the mainland form of the eastern
cottontall and ths fur has the appearance of being coarser

and heavier, giving the animal a shaggy appearance.

Skin Measurements. = The total length of one specimen, an

adult female, was given as 375 mm. The head-and-body measurs-
ments of the other speclmens, an adult male and an adult femals,
are given as 370 mm., and 407 mm. respsctively. Three hind

foot measuremonts aversges 94 mm. (90, 97, 95). The ear from
the notch averages 56 in four of the dried speclmens. These
measurenents compars favorably with those of the eastern

cottontail (S. f. mallurus).

Skull characterse. = The skull of Hitchen's cottontail appears

to be heavier then that found in the sastern cottontall, The
testh are also heavier, maxing the length of the molar seriss
longer; the interorbitally breadth is greater; thé rostrun 1is

thicker; and the audital bullae are greater In dlamster,

Skull measurenents. = The following measuremsnts are based on

ths aversge of four adults:

1. Basiliar length 61,0 mme
2. Total length of skull 750 mme
3¢ Length of nasals 3244 mm.
4, Parietal breadth 289 mme
5. Intsrorbital breadth 18.1 mm.

=15



/ k7 Sylvilagus transitionalis

/ 7 ~ Sylvilagus floridanus hitchensi
Fey Sylvilagus palustris palustris

Is.

Dﬁ'sﬁemcws
Is,

Distribution of Sylvilagus transitionalis, Sylvilagus floridanus hitchensi

and Sylvilagus palustris palustris




Skull measursements. -(Cont.)

6. Breadth of rostrum above nremolarse.e. 21l.4 mm,
7« Depth of rostrum above pPremolars.ess 17.8 mm,

8., Diameter of audital DUL180sesecesces 11e4 mm.

Remarks. = This race stands out distinctly when compared to the
mainland form of the sastern cottontall. It was thought by some
to be a hybrid but Mearns writes, "At one time a number of
'Australian rabbits! were introduced but speedily died outae.e

It ig In fact a pure cottontail, showing no trace of admixture

with the gemus Oryctolagus". (Mearns 1911)

I 1



Fig. 9. DMMATURE OF HITCHENS COTTONTAIL (LEFT)

AND MARSH RABBIT (RIGHT)



SYLVILAGUS TRANSITIONALIS (BANGS) NEW ENGLAND COTTONTAIL

Synonym: Lepus sylvaticus transitionalls Bangs (Bangs 1895)

Type speclimen: From Liberty Hill, Connecticut; No. 2407, Rang's
collection; male, adult. Museum of Comparative Zoologye

collected by Cutram Bangs, November 6, 18094,

Generzl distribution. - "New England States north to Utland,

Vermont, southern New Hampshire, extreme southwest Maine, and
southwest through eastern New York (including southern end of
Lake George and Long Island), New Jersey snd eastern Pennsylvania
and Maryland to Alexandria, Virginis; a2lso along the Alleghenies
through ¥West Virginis to Roan Mt., North Carolina and Brasstown
Bald Mountein In extreme northern Georgia. Vertical range

-from near ses level in Virginia to 8,000 feet on Roan lit,,

North Carolina. Zonal range mainly transition and thence down

into tho Uppoer Austral Zone." (Nelson 1S09) (See Fige. 8),

Distritution in Virginlse. ~ With few excepticns, it seems that

thils speclass 1s definitely limlted in Virginia tc the higher
Allegheny and Blue Ridge Mountsinse. Nelson's reference above
which includes Alexandria, Virginia and "near sea level in
Virginia" was evidently based on a specimen prepared by Vernon
Bailsy. Mre Bailey clears this record up by stating "e.. ¢
specimen which I bought on January 1, 1904, of & colcred man
on the street, who gald he killed it at Alexandria, probably

came from West Virginla where they are common end are often in-

cluded in shipmsnts of rabblts te markets At that time I did not

1S



know that men posing as hunters went about the streets selling
geme from the market stalls, and reccgnizing an interesting
specimen, I saved 1t and labelled it as coming from Alexandria.
These ccttontails belong to the Transition Zone of the
Allegheny Mountainse.." (Bailey 1923)

All specimens examlined were taken at elevations above
3000 feet in the Alleghenlies amd Blue Ridge Mountains. Signs
Indicate that cottontalls occupy the woods and brﬁsh along
most of the higher crests and ridges of the state. For the
purpose of this paper, the range has been delimited to the

3000 foot contoure

General characterse = This species 1s the smallest found in

Virginia, It is similisr to the eastern cottontail (S. f. mallurus)
in coclor, except for specific differences noted below. The
skull is also lighter and readlly distinguishable from any

other Slyvilagus in Virginisa.

Color of pelagee. = The short rcunded ears have a black margin

cn the outside, making s distinct black line (i.e. the black
does not graduvally blend into the browner color of the ear as
is true in mcst svecimens of the eastern cottonteil). A
definite blaclk patch 1s found between and jJust in front of the
ears. The underfur is dark gray (much darker than that of the
eastern cottontail). The beck is dark ochraceous buff overlsid
with sn overwash of black-tivped guardhairs that in some speci-

mens give the back a dark apvearance. Virginia specimens



exemined do not have the "rich reddish" color so often
attributed to the New Englend cottontsil. In fact, many of
the eastern cottontails examined from Virginia have a much

"richer reddish®™ than the species under discussion.

Skin measurements. = The following measurements are based on

five specimens:

l. Total length 3912 mm,
2+ Tall vertebrae 45,0 mm.,
3+ Hind foot 022 mms
4, Ear (from notch) 575 mme

Skull characters. = The skull is light and slender. The inter-

orbitsl breadth is narrocw and the rostrum is thin and'decurved
anteriorly. The supraorbital précass is very thin, narrcwing
in front so that the anterior process and notch is practically
absent. The posterior process narrcws to a thin lanceclete
point quite frequently free of the skull, leaving a distinct
foramen. The zygomatlic arch is thin and the jugal small. The
cheracterlstic supraorbital process will at once serve &s a

distinguishing criterion when an adult skull is avallable,

Slull measurements. = The following mesasurements are based on

five skulls:
1. Basiliar length,eeeececcsscrcvssosccoe D65 mme
2. Total length of SKUll,, . veecesecrscece 686D rime
3¢ Length of Nesals,ceeeeessecensocssesss 2945 M,

'4. Pafietal breadth.ooooton-coo.oo-oeo-co 28e4‘ e
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Skull measurements. - (Cont.)

Se Interorbitel br‘eadth.................. 16.5 Mille
6. Breadth of rostrum above premolars.see 17.0 mm,
7. Depth of rostrum above premolarsS.cec.ce 1442 mmn,

8+ Diameter of audital bullaBeseccececsco 2eD mm,

2] e



Fige '10¢ UNDERSURFACE OF EASTERN COTTONTAIL (RIGHT)

AND MARSH RABBIT (LEFT)
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SYLVILAGUS PALUSTRIS PATUSTRIS (BACHMAN) CAROLINA MARSH RABBIT

Synonym: Lepus palustris Bachman (Bachman 1839)

Type specimen: None; from spscimens collected near the cosst

of South Carolinsas

General geogravhic cistribution. - "Lowleands along rivérs and

coast of the southeastern states from Dismal Swamp, Virginia,.
south to extreme northern Florida, and west through most of
southern Georgia end the Gulf coast of northwestern Florida to
the east side of Mobile Bay, Alabama. Vertical range from ses
level to an undetermined altitude (probably less than 500 feet).

Zonal range Lower Austral.," (Nelson 1909) (See Fig. 8)

Distribution in Virginia. - The marsh rabblt 1s known to cccupy

the lcwlands and marshes and swamps of Nansemond, Norfoll and
Princsss Anne Couhties. This species has been cocllected from
Lynhaven, Princess Anne County south to Back Bay (Patton 1939 -
quoted from Balley 1930). Specimens collected in Dismal Swamp
are recorded in North American Fauns No. 22 (Nelson 1909).

It 1s likely that this rabbit inhsbits most of the suiltable

habitats of the three counties named abovee.

Ceneral characterse. = This specles is about the same size as the

eastern cotitontall but 1s much darker in cclor and lacks the

white "cottontail".

4
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Color of pelage. = The back is generally dark with heavy over-

wash of black. The nape has a small patch of faded buff with

a lighter graylsh stresk In front that extends to the base of
the ears and covers most cf the interior of the ears. The
forehead loses part of 1ts overwash of black and appears more
rufous. The cclor of the back runs well down on the sides,
partially covering the belly. Only about half, or a little
over, of the belly is grayish white. The underchin is dark
gray with some tips of white guardhalrs protruding. Upperparts
of legs and tall have a faded chsstnut color. The toenalls of
the hind fest ars very conspicuous and the feat appear small
because of the absence of the heavy covering of hair found 1in
other races of Sylvllagus from Virginia. The dark underside of
the tail distinguishes this specizs at once from the "cotton-

tails"., (Ses Fig. 10.)

Skin measuremsnts. = The following measurements are the average

P——

for an adult male and an adult femals from Virginia.
1. Totai 1ength...................... 44745 rme
2 Tail vertebradesccecsssesssecssenes 40,0 mm,
3¢ HINA fOoOtsesvessessscossesosssenss 99,0 1me

4, Zar (from Notch)eeesssesssess Not available,

Skull charactarg. = The skull is massive bzing larger and heavier

in every way than that of any other race of Sylvilagus in Vir-
ginia., Thers is usually a small notch iIn the anterior process

and 2 slit foramsn In the postorbital orocess. This process is



fused to the skull by a broad tip. The zygomatic arch 1s
very heavy and the jugal is deeply grooved. The bullae are

comparatively small and firmly Joined to a heavy basioccipital.

Skull msasuremsnts. = Ths following measurements ars taken

from an adult male collected at Lake Drummond, Dismal Swamp:
1. Basiliar lengthececsocescesoccesscsesss 6649 mm,
2¢ Total length of skull..eeessseeosssses 8248 nmm,
3. Length of NasalsSeeesescecasesccescess 3lel mm,
4, Paristal breadbthecscsececscsssssssnes 308 mm,
5. Interorbital breadtleeeeesecseeesoss. 1843 mm,
6. Breadth of rostrum above oremolars... 13.4 mu,
7. Depth of rostrum above nremolars..... 18,8 mm,

8. Diameter of gudital bullad.eeeessseses 11,0 mme



SUMMARY OF BODY MEASUREMENTS

Table 1. (given in mm.)
Source | Species
of Se T S. fo Se f. Se trans- |S.
Measurement mallurus mearnslii hitchensil itionalils palustris
Total length 426,9 422.9 37540 391.2 447.5
Tall 48,9 ! 49,1 ——— 45,0 40.0
Hind foot O4el 05.1 94,0 0242 99.0
Ear (from notch) 62,5 626 56 401t 5745 -——
* dried skin measurement
SUMMARY OF SKULL MEASUREMENTS
Table 2 (given in wm.)
'
o | Specie
! Source ] o S
3 of Se Lo Se f. Se fe S trans- |8,
! Meagurement mallurus mearnsil hitchensi itionalls nalustris
| Basiliar length | 60.0 60.9 61.0 5645 6649
 Total length [ 75 o4 7249 7540 6845 82.8
Length of nasals I 316 31le7 52244 2945 3l.1
Paristal breadth ! 27.2 277 28.9 28.4 3046
Interorbital breadth 18.1 18.8 18.1 16.5 18.3
Breadth of rostrunm 1
above premolars { 16.1 16.9 21l.4 17,0 18.4
Depth of rostrum |
. above prsmolars 1546 15.4 17.8 14,2 18.8
Diameter of
audltal bullae 1043 10.4 11.4 945 11.0
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Fige 11l¢ LITTER OF THREE DAY OLD COTTONTAILS
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BREEDING DATA

Table 3 summarizes the breeding data for the female
rabbits collsctsd In the preparation of this work. The
earliest breeding date available for the Mountain Region
is‘from a specimen (LL No. 935) in which parturition had
recently occurred when collected on March 21, 1941, This
date 1is probably a week or ten days earlier than the averags
for this region. A svecimen collected in the Piedmont on
March 29, 1940 was found to be pregnant, The former case
would indicate that breeding had taken place before the
middle of February and the latter shortly afterwards. A
female (LL No. 937) collected on March 25, 1941 contained
embryos 14 mm. in length. This record would probably more
nearly indicate the beginning of the normal breeding season,.
All females collected cduring April were either pregnant
or lactatingﬁ With two exceptions, this was true also for May.

The number of embryos found in 21 specimens of the
eastern cottontail ranged from 2 to 6. These were-distri-
buted as follows: 1L with 2 embryos; 1 =ith 3; 7 with 4; 7
with 5; and 5 with 6 embryos; an averagé of 4.7 ver litter.
(Sea Fig. 12, upper gravh)e. The average for thils small
serles corresponds fairly well with that given by Trilopensse
(1934) in which he states the average number of young 1s 5,
Haugen (1943) in liichigan gives thse average number of young

for the llsarns cottontail as 5.4.



The breeding condition of 63 males was checked during
January, February and iMarch by noting the weight of the testes
and whether or not they had descended into the scrotum. These
wére collected as follows: from the Mountain Region -=
January 8, February 14, March 1ll; from the Plsdmont and
Coastal Regions «~ January 7, February 9, March 14, It was
found that the second criterion was not always reliable, since
recently or partly descended testicles would often recede‘when
the animal was picked up or Jjerked by the hind lsgse. In
welghing the testes, 1t was found that in a few cases both
testes were of the same size but in most instances there was
a difference. This differsnce was at times as high as 25 per
cent but in most cases was less than 5 per cent. On aversging
the weights of all the testes for the period, no significant
difference in the weight of the right and left testicle was
found. The right testicle averaged 8.3 grams and the left,

8.4 gramse.

| Fig. 12 (lower graph) gives the average weights of the
paired testes as broken down into two week periods from January
16th to March 16th by the region in which the specimens were
collected. The weights show a definlte trend toward an in-
créase during the whole of the pericd, except in the Mountain
Reglon for February 1l-15, when only three specimens were avall-
able for examination. It is iInteresting to note also that there

is a trend for the increass in the gize of ths testicles in the

-28-
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Mountain Region to lag behind that of the lowlands. It is
admitted that this phase of the study to be significant should
be carrled out for an entire year. It is given here only as

a basis for further worke

=20



Table 3.

BREEDING DATA

L.La No. of Length of
NO» Dato Locality Embryos Embryos Remarks
643 3/29/40| Camp Lee,
Prince George Co. 4 55 mme Mammary glands in advanced stage
of functional development
648 4/77/40 v v v Parturition had occurred recently as
Judged by appearance of uterus and
mamnary glandse.
649 4/8/40 " a " Sams as /648
651 4/8/40 " L " 4 7 mm,
654 4/10/40 " " o 6 646 mme Mammary glands approaching function.
655 4/12/40 " i " 6 18 mm.
660 4/16/40 " " i 6 26 mme Mammary glands approaching function.
661 4/16/40 " " i g Mammary glands aoproaching function.
662 4,/18/40 " " " 5 17 mm.
663 4/16/40 " B o 5 15 mma
664 4/16/40 i " " 5 20 mm.
666 4/23/4G e " " Lactating.
669 4/24/40 | New Bohemia
Prince George Co. 4 68 mm.
671 4/30/40 | Sussex Refuge
Sugsex Coe 4 17 mm,




Table 3. (cont.)

BREZDING DATA

LeLo No. of Length of
N0 Date Locallty Embryos Embryos Remarks
674 5/2/40 | Frederick Coa Lactating.
675 5/2/40| Frederick Co. 6 30 mm.
676 5/2/40 | Frederick Co. 5 20 mm.
) {
682 5/10/40 | Camp Tee i |
Prince George Co} ' 39 mm.
632 5/10/40 " " " 22 mm,
602 5/20/40 | Waverly,
Suscax Coe 5 76 mme
‘ Tﬁ - T
603 5/20/40 ! Waverly,
i Sussex Coe 4 28 mm,
NP Sp—— -
604 5/20/40| " " Lactating.
695 5/20/40 1 " L |2 80 mm.
696 5/20/40{7 t o 5 | 68 mm.
: ; -
697 5/21/40 ! Camp Lee {
Prince George Co 6 70 rme
698 5/21/40 i " s 3 23 mme
935 3/21/41 Mountain Grove, Parturition had occurred about one day
Bath Co. previous to death. Mammary glands
lactating.
~— X
937 3/25/41| Blacksburg, o
Nontgomery Co. 4 ; 14 mme
sty s l !
o= - - s



SEX RATIO

Table 4 summerizes the sexes of the rabdits collected by
months and Regions. Data on 234 cottontails were available for
the summary. Of these, 123 were males and 111 females, a ratio
of 111 to 1C0 or 53 to 47. In the monthly surmary, it is in-
teresting to note ths preponderance of males over females during
the months of February and March which would imply that thers
is soms truth in the statement so often made by hunters that'
the females are less active during ssvere weather. Dﬁring the
height of the bresding season in April and May, thils ratio is
reversede

The criticism that selective collecting has resulted in
an unbalance of sexes is thsrefore lessensd in this case, where
the methods of collecting the speclmens were:--nunting at

night with jacklight, hunting with Jdogs and gun, and trapping,



MONTHLY DISTRIBUTION OF

SEXES

Table 4., OF THE RABBITS CCLLZCTED
Piedmont and Mountain and Higher
Coastal Regions Western Reglon | Mcuntains Totals
male femala male females | malse|femalei{male {female
October 1 1 0
November 4 1 5 6 9 7
" Decomber 10 10 10 10
January 2 7 11 8 2 2 15 17
February 19 9 12 14 31 23
March 13 14 27 11 45 25
—- _“.-.J{.M N
April 6 13 6 13
_ B 1
May 6 11 5 6 15
Totals 65 55 56 54 2 2 123 | 111

=53



WEIGHTS

The data on welghts of the rabblts collected are summarized
in Table 5. This 1s broken down Into specles and the months in
which collected. There 1s no significant difference in the
yearly average of 1144,0 grams for male of S. f. mallurus and
1179.5 grams for male of S. f. mearnsii. This 1is trie also for
the 1231,.,2 grams and 1233.,9 grams, resnectively, for the females
of the bwo forms. There is a significant difference, however, -
between the weights of the sbove two races and the weights of

S. transitionalils, the latter averaging 990,0 grams and 868.5

grams for male and female, respectively. It might be added

that the New England cottcntails (S. transitionalis) were taken

in January during a spell of severe weather esnd deep snow which
may be responsible for their weight being slightly below
normale

There is a general trend for the animals to fatten for
the winter and hold this weight during the winter.. With the
conming of svring, the males lose weight slightly and the females
gain. It is to be presumed, however, that much of the addi-
ticnal weight of the femalss 1s due to the presence of unborn

younge
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AVERAGE WEIGHTS OF RABBITS COLLECTED

Table 5. (given in grams)
Se £ S. Lo S. trans-
allurus mearnsii itionalis
male |female jmale |female mals  flemale
;October No. of spécimens 1 |
Average welght 51040 i
November No. of specimsnsi 3 '
Average weight |1187.,3
December No. of specimensi 9 1 s 1l
Average weight j1198.2 1195.2 1440.0
S - S M- P AP S .
Jamuary No. of specimens! 5 14 5 2 i 2 2
Average weight [1208,.0(1089.9(1130,5,;1238.0: 920.0 |888.5
February llo. of specimeﬁETkéé 16 1 4 T
Average welght 1141,3]119C.4 1197.0;1240.8;
March No. of specimens! 27 20 4 I
Avsrage weight [1287.4[1147.2|1055,0(1153.4
April No. of specimens| 6 13
Aversge welght [1137.3[1347.1
{ May No. of specimens! 4 | 13
Average weight |1110.5/1469,8
Total No. of specimens! 87 g2 | 10 10 ; 2 2
Yearly average ,1144.0 123142 {1179.5(12332| 99040 [£68.3




PARASITES

It is not the intention of the writer to make a complete
coverage of the ﬁarasites of the rabbits but only to summarize
the findings as an incidental part of this work. Most of the
parésite identification was made in connection with the coopersa-
tive study of tularemia by the United States Public Health
Service and acknowledgment is hereby made to that Divislon.

In considering the ectoparasites, 1t was found that'practi-
cally all specimens collected were infested with fleas and all,
except the winter speclmens, contalned ticks in varying numbers.

The flea found 1n greatest numbers was the species Cedlopsylls

simplex. A large number of Odontopsyllus multispinosus and a

few Ctenocenhalides canis were also faund. The fleas on some

specimens would number 100 or more., Mites of the species

Trombiculi microti were often found on the cottontails and at

times in numbers as high as 50 or more.

Ticks were found malnly during the warm weather and at
times were sco abundant as to be very annoying, if not debilita-
tive, to the rabbit host. For example, 300 ticks were removed
from one specimen collected early in October. The spéoies found

most commonly was the rabbit tick Haemsohysallis levoris-valustris.

Ixodes dentatus was found frequently but usually in less numbers

than the rabbit tick. Necrotlic nodules were often found under

the skin st the site of attachment of these narasitese.



It is Interesting to note here that the rabblt is an im-

portant host for the common chigger Entrombicula alfredeugesi

Oudsmans. In this connection, Ewing (Ewing 1929) states,
"The rabbit of all our wild marmmals ... appeafs to be important
host of chiggers."
Less attention was pald to internal parasites but a few
of the macroscopic parasites were so much in evidence as to

deserve mention, Practically every specimen showed evidence

of infestation by the tapeworm Taenla pisiformis. These were
evidenced by the cyétg which were often found in the peritonesl
and thoracic cavitiesj and the liver often showed scars caused
by these parasites.

Summer and fali gpecimens often were infested with the
warble fly (Cuterebra). These larva were usually found under
the neck and sometimes'on the back. They apparently cause
little injury to the animal tut are very unsightly.

‘A few specimens (averaging about 2 per cent infection)

were found to be infested with the nematode Dirofiiaria

scaphicens. These werse usvally found in coils in the inter-

musculer fasclae of the hind leg, although, in one specimen
they were found In the subcutaneous fasclae on the back Just
back of the shoulderss

The intestinal tract of one specimeﬁ submitted for
tularemia study was examined for the presence of internal

parasites with the following results: "The stomach contained



a few speclmens of Obeliscoldes cuniculi, the rabbit stomach

nematode; and the small intestine had a heavy infestation

of the trematode Hasstilesla tricolor, and one tapeworm of

the genus Cittotaenia was found. Two Trichurus levoris, the

rabbit whipworm, were found in the cecum, and 16 specimens

of the nematode Dermatoxys veligera were present in the

large intestine. 1In addition, this rabbit suffered from a
severe infection of coccidle." (Communicaticn Fredsrick Rell

and William Chalgren 1940).
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TULAREMIA IN VIRGINIA

Tularemla is not a major disease in Virginla but its occur-
rence 1ls frequent enough to cause considerable fear among hunters
and persons handling wild rabbitse.

Most of the cases of tularemla in Virginia have come from
handling rabbitse. In this connection Dr. William Grossyan,
Director of Bureau of Communicable Diseases, states: "Though we
sre unable to glve you any exact figures at this time, we do know
that by far the majority of these cases were Infected as a result
of dressing or preparing wild rabbits. A few cases have been re-
ported resulting from the bites of ticks."#

The total number of cases in Virginia for the ten year perilod

1931-1940 is glven as follows (See fig. 14):

1931 = 43 1935 - 101 1939 - &1
1932 = 105 1936 - 57 | 1940 - 49
1933 - 178 } 1037 - 49
1934 - 57 ’ 1638 - 144

This is broken down into a county tabulation in Fig. 13, with
Culpepper Co. having the highest number of cases for the ten year
period, twenty countles reporting no cases at all.

In collecting specimens for thls study, no rabbits were en-
countered with tularemie as judged from gross post mortem exariina-
tion., No bacteriological cultures were made or injections into
test animals attempted. However, the writer always used the pre-
cautionary measure of wearing rubber gloves while skinning and

preparing specimense.

# Communication March 28, 1941,

ZE D -
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In addition to the specimens collected for study skins,
approximatsly 75 specimens were collected for the United
States Public Health Service's Rocky Hountain Laboratory,
These animals were killed and placed in tightly closed cloth
bags and shipped at once to the laboratory where the
ectoparasites wers removed and a nacropsy made of the animal,
Tissues and ectoparasites wers injected Into test animals
with the results as revorted by Dr. R., R. Parker, Dirsctor
in Tables 6 and 7. It is interesting tQ note that in no
instance was an infection demonstrated by the injection of
the tissues of the host animal itself, but in every case
reported, the Infectlion was recovsred from the ectoparasites.
This would indlicate that these parasites servs as a reservolr
for these infections and may eventually infect the host

animal itself.
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DATA¥PERTAINING TO. THE RECOVERY OF SIX STRAINS OF ROCKY MOUNTAIN SPOTTED
FRVER, ONZ OF AMERICAN Q FEVER, AND THREE OF TULAREMIA, FROM RABBIT
Table 6, TICKS (HAEVAPHYSALTS LTPORTS=PALUSTRIS) FROM VIRGINIA.
RACH GROUP OF TICKS TLSTED WAS FROM O1& COTTONTAIL RABBITE(S. F. MALLURUS).

[Test  R.It.LAB.(a) | Test Data
’and and U.of P.(b) Date Dats NG .o |
Strain accesslon colla Tested |Ticks |Tnfectlon
iNo. numbers 1940 State County ILocallty 1940 Tested [Recovered
115-7  (a)17586 3-20 Va. Prince State Game Farm / Rocky Htn,
! (b)R1199 George Petersburg 4-6 v 17 lspotted fever
13=21 17865 4-16 Vae Prince State Game Farm | | :
B1231 George DPetershburg l4-23 E 62 ¢ " " |
1537 17704 4-24 Va. Princo New Bohemia ls-3 1 80 n no
B1272 Gsorge i :
13-74 17814 5=20 Va., Sussex Waverly ' 5=29 56 " n
B1336 [
13-~10 17634 4-7 Vae Prince State Game Farm | 'American Q {
B1208 George Petersburg i@-ls 67 Fever
1362 17585 3-28 Va. Prince State Came Farm
B1196 George Petarsburg ;4—5 68 Tularemls
13-14° 17639 4-9 Vae Prince State Game Farm | 50 Tularemla
13-14a R1217 George Petersburg - 14=-22 50 Tularemia

% As revnorted by Dr. R. R. Parker, Director Rocky Mountain Laboratory, U. S. Public
Health Service. , ‘
1L In test 13-14 both groups of ticks were from the same host animal.

a = Rocky Mountaln Laboratory, Hamilton Montana.

b ~ Department of Animal Pathology, University of Pennsylvanilae.

2 - A strain of American Q Fever was recovered from I. dentatus from same rabbit (see table 4)
3 - A strain of tularaemla was recovered from I. dentatus from same rabbit (see table 4)




DATA# PERTAINING TO -THE RECOVERY OF FIVE STRAINS OF AMERICAN Q FEVER, ONE
OF TULARAENIA, AND ONE OF ROCKY MUUNTAIN SPOTTED FEVER FRCOM THE TICK

IX0DES DENTATUS FROM VIRGINIA.

EACH GROUP O TICKS TESTH

~g7e

WAS FROM ONE

Table 7. COTTCNTAIL RABBITL
Trest  R.Mt.Lab.(a) - Test Data
i and and Ueof Po(b) Dete Deate NoeOT
Strain accession coll. Tested |Ticks |[Infection
o numbers 1940 State Couvnty Locality 1940 Tested |{Recovered
217 (a)17585 3-28 Va. Prince Camp Loe 4-5 13 American
(p)B1lo6 George Q Fever
2=9 17663 4-16 Vae Prince State Game Farm
B1230 George Petersburg 4-23 17 " "
2-69 17639 4.9 Va. Prince State Game Farm
B1217 George Petersburg 4-22 18 Tularemia
2-27 17705 4-24 Va. Prince N, Disputanta Rocky Mtn.
B1270 George TwD. 5-3 7 Snotted Fever

3% As reported by Dr. R. RE.
Health
NIn test 2-C0 both groups

o'

Service.

Parker, Director Rocky

of ticlts were from the

same rabtit (see table 3).

W\
L}

Two strains of tularsemlsa reco

table 3 ) .

- Rocky Mountain Laboratory, Hamllton, Montana,
~ Denartment of Animal Pathology, University of
- A strain of Rocky Mountain spotted fever was recovered from H. leporis-palustris from

Ponnsylvaniae

same host anlimal.

Mountain Laboratory, U. S. Public

vered from H. leporig-palustris from same rabbit (see




SUMMARY

Employing the use of skins collected during the study and
those examined from various collections, the author has attempted
to delimit the rangss of the specles and subspeclss of the
cottontalls known to inhablit the state of Virginia. The ranges

have been outlined as follows: Sylvilggus floridanus mallurus,

ranging from the coast in the east, westward practically through

the mountains; S. f. moarnsgil is limited to the western corner

of the state; S. f. hitchensl, known only from Smith's Island

and Fisherman's Island off the Atlantic coast to Northampton

County; Se. transitioralis, limited to the higher elevations of

the Blue Ridge and Allegheny Mountains; snd S. palustris palustrils,

known to occupy the lowlands, marshes, and swamps of Nansemond,
Norfolk, and Princess Anne Counties.

In addition, life histery notes and observations have been
adced.

In Virginia, the height of the breeding season was found to
be in March and April with breeding continuing practically
throughout the ysar, excent verhaps December and January. An
average of 4,7 young per litter was fcund by embryonic count
in a small series of females taken in Virginia. In the males
it was found that there was a steady increase in the welght of
the testes during the period checked (January, February, March).

The sex ratio of 234 speciméns available for this summary

was found to be 53 to 47 or 111 males per 100 females.

=45



No significant difference was found between the yearly

average welights of S, f. mallurus and S. f. mearnsil but the

difference between these two races and S. transitionalis was

significant,

Practically all specimens collected were Infested with
fleas and all, except the winter specimens, had ticks. Mites
also were found in varying numbers, as was nematodes and
coccidia.

‘In sumnarizing the incldence of tularemia, it was fcund
thet it was not a major disease but frequent enough to cause
considerable avorehension anong a good many sv»ortsmen and

those handling or cdressing wild rabbits.
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