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IN'.rRODUCTI ON 

Historical Sketch 

The rabbits of North America, for a long time, were 

neglected by the workers in the field of mammalogy even though, 

or perhaps, because of their abundance, early taxonomists had 

meager material on which to work. Linnaeus (1776•:'.) described 

the genus Lepu.12 under which a.11 of our rabbits and hares were 

originally classified until the name was found to be preoccupied 

in 1898. In 1772 Forster makes vague mention of Leous sylvaticus 

{now Sylvilagus flori.danus mallurus}, while in 1784 Schoph gave 

an excellent description of this rabbit. Bacbman's papers in 

the Journal of Natural Science in 1837 might be considered 

classics and are important in the history of the American 

Leporida~. As a result of these papers, he is given credit for 

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

division in the best and most accurate treatment to date. In 

1877 J. A. Allen published on the Nor·th American _!:e~orida.e, 

recognizing from the scanty amount cf material available, only 

18 species end "varieties". In 1890 Allen desc1"ibed Lepus 

E[lve.ticus florldanus. In 1894 Bangs described£.!. transitionalis 

and in the same year we find the first description of.§..:_!!_ 

mearnsii by Allen. The works mentioned contain descriptions of 

all species and subspecies indigenous to Vi~ginia except 

* References cited in this introduction are given complete 

notation in the bibliogtaph~ under the dates mentioned~ 



Sylvilagus floridanus 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 Biological 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 pa.per and recognized 

97 species and subspecies. This work contains a description 

of all specles and races recognized by him at that time. 

Since that time, a few gaps have been filled in by descriptions 

of new races and some ranges have been retracted or extended 

slightly. However, in recent years, much of the emphasis 

has been placed on management aspects of the animal. 

Now United States and Wildlife Service. 



Problem 

Inasmuch as the accu1•ate geographic distribution of the 

several varieties or races of the genus Sylvilagus in Virginia 

is unknown, an attempt will be made to show the range of the 

five species and subspecies native to Virginia. The solution 

of a problem of this nature was particularly applicable to 

Virginia because it was one of the few remaining states where 

the natural ranges of this genus have not been disturbed by 

man tb1•ougb restocking measures. Furthermore, there is at 

present considerable agitation for restocking or otherwise 

changing the original range status of the races so that a 

study of this kind would be scientifically inaccu1•ate in the 

near future. 

In addition to the ranges, a description of each race 

a.long with measurements, weights, sex ratio, and other notes 

mede during the preparation of this paper will be given. 

Procedure 

The largest task in a problem of this kind ls collecting, 

preparing and a~sembling an adequate n-c.mber of sper)imens to 

serve as a basis for determining ranges. 

The greater proportion of the specimens on which thla 

papar is based wer0 secured either by the author or through 

the cooperation of county game wardens. In the latter case, 

p9r::11i ts to collect rabbi ts were ls sued to the ga::ne ·::ardens 

by the Co~n1s3ion of Game and Inland Fisheries. 



The wardens contacted the hunters or t1•appers in their 

communities in order to secure the rabbit specimens. The 

specimens were collected during the months of January, 

February and March. Collectors were i.nstructed to cool the 

animal thoroughly before shipping by placing it in the 

outside air overnight. When inst1•uctions were followed, the 

ipecimens reached the laboratory in good condition. A nominal 

fee was paid for specimens secured in this manner. Most of 

the specb1ens secured by the wri tar were collected at night 

with the aid of an automoblle searchlight or a jac1clight. 

This method is an efficient one but has the disadvantage that 

most specimens so taken are shot in the head resulting in 

the destruction of parts of the skull that often ms.ks identi-

fication impracticable. Other specimens were either borrowed 

from or 9xamined at the United States National Museum (both 

the B:1.ological Surveys and the Smithsonian collections vrnre 

studied). 

Specimens secured in the flesh were prepared as study 

skins afte1, being sexed., weighed and measured. Upon completion 

of the study, a representative selection of the prepared 

specimens was deposited in the collections of the Virginia 

Cooperative 'Nildlife Unit, the Carnegie Museul'!l 1 and the author's 

pers6nal aollection; while the bulk of the specimens waz de-

posited ~ith the Biological Surveys Collection at the United 

States National Jiuseum. 

-5-



Synopsis of LEPORIDAE of Virginia 

Genus SYLVILAGUS (Gray) {Lat. woods + Gr Rabbit) • • 

• silvila.z.us flo.1:ida.nu~ ma.lhn•us (Thomas) Eastei-•n Cottontail 

(floride.n.11s = Lat. of Plorida, mallurus + Gr. wooly) 

Sylvil.ag_~ florid~s mearnsii (Allen) Mes.rn's Cottontail 

{Lat. in honor of Dr. Edgar A. ~earns) 

_§_ylvil_~u~ .florida.~ hi tchensi Mearns Hitchens · Cottontail 

{Lat. in honor of Captain George D. Hitchens) 

_§ylvila~us_ transi tionalis (Bangs) Nmv England Cottonto.11 

{Lat. of Transition Zone) 

.§.Yl_v:_il~1~!?_ :ea.lu:::.trls ;ealu~tris {Bachman) Marsh Rabbit 

(Lat. of the marsh) 



Marsh 
rabbit 

Hitcaens 
cottontail 

Mearns 
cottontail 

New England 
cottontail 

Eastern 
cottontail 

Fig. l. COMPARISON OF SKULLS OF RABBITS OF VIRGINIA 



SYLVILAGTJS FLORIDANUS M.ALLURUS (THOM.AS) EASTERN COTTONTAIL 

Synonyms: Lepus ~vaticus Bachman {Bachman 1837) Name pre-

occupied by Lepus borealis sylvaticus Nillson (IJ.1homas 1898) 

Neither type nor type locality given. Name applied to the 

"common gray rabbit" of eastern Unitad States. 

Type speci:neri Lenus nuttali mallurus Thomas (Thomas 1898) from 

Raleigh, N. c. Ne .. 97.2.1.~,0, adult female, British r.i:useum; 

c.ollectod by E. H. a.nd C. s. Erimleyo 

General geograDhic distr:!.bution. - "Mainly east of the Allegany 

Mountains fro:n Long Island and t:10 lov:er Hudson Valley sou tho •• 

to about Lake Julian., Polk Co • ., Florida. The vertical range 

from near sea level ••• up to about 6000 feet on Roan Mt. (N.c.-
Tenn.); Zonal r&--ige from Lower Austral up through Transl tion 

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

Distribution in Vi...E_ginJ~• - The eastern cottontail is the most i m-

portant race of rabbits in Virginia., as it is distributed ever the 

major portion of the state. It ranges from the coc.st in the east, 

westward pra.cticHlly through the mountains (see fig. 6). The 

western boundary has been delimited approximately as follows: 

Beginning at the viestern corner cf Giles County and running south 

through the eastern part of Bland County; continuir.g in a south-

western d irec tlon through central ·:Jythe County and fo1 J.0111j_ng the 

southeastern boundary of Smyth County tr.irough Washington County 

where it meets tbe sc,u thern boundary of Vil•ginia at the junction 

of the Tennessee - North Carolina boundary. 



.J,E - . . .,. 5:. ' .,,. .,, \ __ _,,. r , - • ... _.1 ~ -~:'1•iitG•0· 
'._,.., .,;;.:.• ' 0 

~...H~"~ . • • • \ .:~~ ! 
_. .... ,,c~ 

Fig. 2 Counties rom v1h.; ch • rabbi ts v1e:r·e 
(Nµmber i . collected 

n circle • of specimens indicates · obtained) number 



As one would expect, in a merging area of two races so 

nearly alike, as the eastern cottontail and Mearn's cottontail, 

considerable overlapping and hybridization would occur. Thus 

the ranges of this race is not definitely limited by this 

boundary as there appears to be a gradual intergradation of 

the two races. This area of intergradation takes in most of 

Bland, Smyth and.Washington Counties and the northwestern part 

of Wythe County. In this area most of the specimens examined 

did not appear to be typical of either race. Further mention 

of these specimens will be found nnder "Remarks" of the race 

under discussion. 

General characters. - The eastern cottontail is a large rabbit 

with reddish brown back, lighter sides and white belly. 

Coler of oelage. - The top of the head and back is a rusty buff 

with an overwash of black-tipped guardhairs giving a pencilled 

or streaked appearance. The nape is a rich rufous color. The 

rump patch is distinct, grayish, while the top of the tail is 

a faded rufousc The sides are paler light buff. The ears are 

grayer than the body Vl:t th usually a na1~row :Lndefinite 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 undex>surface extends out onto the legs. The tops of the 

legs and fore-feet are a pale rufous while the tops of the hind 

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



Fig. 3e SPECIES AIDl s•·~s0 r:C IF.S OF RABBITS FOUN D IN VIlWINIA 

Ree.din~ f'rom left to right: 

~itchens cottontail (Sylvilagus floridanus hitchensi) 

rabbit (Sylvilacus palustris pa.bstrie) 

Eastern cottontail (Sylvilagus florida.nua mallurus) 

New Enr land cottontail (Sylvilague tra.nsi tionalis) 

K.arne cottontail (Sylvilagus floridanus mearnsii) 

SA 



~oloration for fresh pelage. The coloration for the race as 

a whole shows considerable individual variation as well as 

seasonal variation. 

Average ski_I.! measurements. - The following measurements are 

based on 152 adult specimens measured in the flesh. 

1. 'l'otal length 

2. Tail vertebrae 

3. Hind fOot 

4. Ear (from notch) 

48.9 l1'.L."11o 

94.1 mm. 

62.5 mm. 

Average skull measurements. - The following measurements are 

based on approximately 100 skulls: 

1. Basiliar length••••••••••·••••••••••• 60.0 mm. 

2. Total length of skull •••••••••••••••• 73.4 mm. 

3 • I,ength of nasals.. • • • • • • • • • • • • • • • • • • • 31.6 m.,_11. 

4. Parietal breadth ••••••••••••••••••••• 27.2 ram. 

5. Interorbital breadth ••••••••••••••••• 18.1 mm. 

6. Breadth of rostrum above premolars ••• 16.1 mm. 

7. Depth of rostrum above premolars ••••• 15.6 mm. 

8. Diameter of audi te.l culla.e ••••••••••• J.O .3 mm. 

Remarks. - A few specimens taken in the area shown on the map 

(Fig. 6), as th9 area of intergradaticn, did not fit the des-

criptlon of~!!._ mearnsii or s. f. mall1).rus. These rabbits 

had a sandy cast to the sides and stood out distinctly when 

compared to specimens of the two rsces mentioned. These 

spec lmens v;ere consid ored afl hybric.s q 



New Ebgland cottontail 

Marsh rabbit 

Eastern cottontail 
Mearns cottontail 

11g. 4. RA!mES 01 RABBITS AS GIVDl IN NORffl .AMERICAN lADNA 

NO. 29 ( Redrawn trom Nelson) 



Apparently the two races hybriaize freely as in most cases 

there was a gradual change frcm one race to the other. This 

factor will have an :tmportant bearing on management as the 

chances are that there will be little detrimental effect due 

to subspecific differences when transplanting from one racial 

area to another. 

-10-



Fige 5e SKULLS OF EASTERN COTTONTAILS SHOVIING 
INDIVIDUAL VARIATION (Nat. size) 

10 A. 



SYI,VILAGUS FLORIDANUS MEARNSII (ALLEN) MEARN 'S COT'l'ONTAIL 

Synonyms: Lepus ~_y_ile,gus mearnsii Allen (Allen 1894) 

Type specimen: 4483 From Fort Snelling, Minnesota; Noa 3498 male, 

adult, American Museum of Natural History; collected by Dr. E. A. 

Mearns, March 29, 1891. 

General geographic distribution. - "West of the Allegheny Mount-

m.ns ••• Central Pennsylvania, western West Virginia and eastern 

Kentucky and eastern Tennessee; west through southern Michigan 

and Wisconsin to southeastern Minnesota and south through Iowa 

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

all of Indiana and Ohio. Zonal range mainly upper Austral, ex-

tending into the lower part of the Transition Zone." (Allen 1£.09). 

See Flg. 4). 

Distribution in Virginie .• - 'I"he di stri bu tion o-f this rabbit in 

Virginia has been delimj_ted to the v1estern corner of the state. 

This includes the counties of Lee, Wise, Dickenson, Buchanan, 

Scott, Russell, and the western part of Tazewell (Seo F'ig. 6) • 

Since there is considerable overlEJ.pping of the eastern and 

western racoe, sor.1e specimens found in the eastern part of thl.s 

area may reser.1ble more closely £.!. !- • malh:.rus while those in the 

western area resemble more closelv s. f. mearnsij_ • 
., -------

General Ql}ar~.cte11 §_. - This is a large cottontail being abcut 

equal in s:i.ze to s. f. malluru~& It ha8 a paler cast to the 

skin and is les.s rufous. Skulls from Vlrginie. specimens a.re 

ind is tinguisbable to So f., rr~9.llur~.§_ 

-11-



Color of pelage. - The description here is from Virginia 

specimens that seem most nearly to typify the typical des-

cription of.§.!. f. mearnsii. The top of the head and back is 

reddish 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 is white except undar the neck 

which is a golden tan. The outsides 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 is 

more pronounced with less chestnut on the upperparts. 

'When compared to the eastern cottontail, the Mearn' s 

cottontail is more grayish, as there is less pinkish buff on 

the back, darkened by an overwash of guardhairs. This dark 

overwash, however, is not as characteristic in specimens from 

Virginia as in specimens examined from some of the central 

states. The rump patch averages more conspicuous, although a 

few specimens of the eastern cottontail examined from Virginia 

bad a grs.yer rump patch than any of the Mearn 's cottontails. 

The chestnut nape patch averages smaller and duller than tr~t 

found in tbe eastern cottontail. The top of tho tail is less 

rufous while the black stres.k on the cheek is heavier. However, 

it must be understood that most of these characteristics have 

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



Sylvilagus +'l . .l. or1 d"'nuc--- o mallurus 

::iv}-,-,-. 1 ., . ,1~aa uc- fl o a __ oridanus 

Area of i ntergradat. . 10n 

, . . 

·1 ; 

' , -~! 

'i "' .,,- , · -~ .-: ... , -··· ,, ~.,,o, ,-
- -~ 

mearnsii 

Fig . 6 Distributi and ,-. , on of Sylvil .:.:>ylv.,_lacus fl .· agus f'lorid or1danus anus mearnsii 
m.allurus 

- ~ 
·1:..._. \'~i~ 

. "'~' 
f..::1'(:,~ !? .,.-,-J··• ( ·., , I 

(';c~ , . 

f/J ~r 
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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 Virginia specimens of it were fcund 

in museum collections examined. The nearest record to Virginia 

seems to be one given by Hewell when he states: "A specimen 

of this form was 1•eceived from a collector at High Cliff, Camp-

bell County, Tennessee. No spec:tmens 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 Ca~pbell County, Tennessee is less than 20 

miles. In West Virginia, A~ B. Brooks states that., "This is 

the common rabbit of the micldle and western :parts of the 

state. Specimens collected in Oglebay Park in 1929 were 

identified as of this species." (Brooks 1932). 

-14-
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Fig• 7 • EXPL..t...1IATI on OF SKULL 'MEASURI::,!ENTS 

1. Basilia.r length 
2. Tots.l length of skull 
3. Length of n.,1.3als 
4. Parietal br:;adth 
5 • Interor1)i -1-.;0.l bret;dth 
s. Breadth o~ rosuA"tll!l 

above prsmohrs 
7. Depth of rostrum 

above premolars 
8. Dia.i"710ter of audi ta.1 

bulla.a 

14 A. 



SYLVILAGUS FLORIDANUS HITCHENS! (MEARNS) HITC1BN'S COT'J.101ITAIL 

Synonym: Sylvilagus floridanus hitchensi 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 •~haracters. - This race is about the size of Sylvila_gus 

floridanus rr.iallurus; however, it is paler· in color and the skull 

is larger and heavier. 

Color of~~~• - The cclor of the Hitchen'3 cottontail is dis-

tinctly paler than that of the other cottontails of Virginia. 

There is also less contrast between the colors. The over1rnsh 

of black on the guardhairs is absent. T::1e brown of the guard-

hairs of the back aligns itself to form streaks of varying sizea 

and patterns, while the light brown is so predominant that n 

general ss.ndy appearance results. The line marking the darker 

back from the lighter sides is not as distinct as in the average 

eastern cottontail of the mainland. The chestnut nape is not as 

distinct as in the mainland form and seems to carry back broader. 

There is less hair on the tnside of the ears than in the eastern 

cottontail; furthermore, the outside margin of the ears is only 

-15-



slightly darker than the adjacent color and no distinct mar-

ginal line is apparent. The chestnut on the back of the hind 

legs is darker than that of the mainland form of the eastern 

cottontail and the fur has the ap~earance 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 measure-

ments of the other specimens, an adult male and an adult female, 

are given as 370 mm. and 407 mm. respectively. Three hind 

foot measurements a.vera.ges 94 mm. ( 90, 97, 95). The ear from 

the notch averages 56 in four of the dried specimens. These 

measure:'."t1ents compara favorably with those of the eastern 

cottontail (.2.:. f..:. malluru12). 

Skull characters. - The skull of Hitehen's cottontail appears 

to be heavier than that found in the eastern cottontail. The 

teeth aro also heavier, making the length of the molar series 

longer; the interorbitally breadth is greater; the rostrum is 

thicker; and the audital bullae are greater in diameter. 

Skull measurements. - The follm7ing measure:ments aI•e based on 

the average of four adults: 

1. Basiliar length 61 .. 0 mm. 

2. Total length o.f skull 75.0 mm. 

3. Length of nasals 32.4 mm. 

4. Parietal breadth 28.9 mm11 

5. Int3rorbital breadth 18.1 mm. 

-15-
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Slrull measurements. - (Cont.) 

6. Breadth of rostrum above premolars •• 21.4 mm. 

7. Depth of rostrun above premolars •••• 17.8 nnn. 

8. Diameter of audi ta.l bull a a...... . . . . 11.4 rmn. 

Remarks. - This race stands out distinctly when compared to the 

mainland form of the eastern cottontail. It was thought by some 

to be a hybrid but Mearns writes, 11 At one time a number of 

'Australian rabbits' were introduced but speedily died out ••• 

It is in fact a pure cottontail, showing no trace of admixture 

wi tl1 the genus Or;yctola~". (Mearns 1911) 
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11g. 9. IMMATURE or HITCHENS COTTONTAIL (LDT) 
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SYLVILAGUS TRANSITION.ALIS (BANGS) NE'N ENGLAND COTTONTAIL 

Synon~: Lepus sylvaticus transitionalis Bangs (Bangs 1895) 

Type specimen: F1rom Liberty Hill, Connecticut; No. 24071 Bang's 

collection; male, adult. Museum of Comparative Zoology. 

collected, by Outram Bangs, Novembel"' 6 1 1894. 

G-en~l distribution ... "lfow 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 and eastern Pennsylvania 

and Maryland to Alexandria, Virginia; also along the Alleghenies 

through West Virginia to Roan Mt•, North Carolina and Brasstovm 

Bald Mountain in extreme northern Georgia. Vertical range 

• from near sea level :J.n V1.rginia to 6 1 000 feet on Roan Mt., 

North Carol:t.na. Zonal range mainly transition and thence down 

into th:;) Upper Austral Zone." (Nelson 1909) (See Fig. 8). 

~gi~u_E_ion ln Virglniso ... With few excepticns, it seems that 

this specjes is def1n1.tely limited in Virginia to the higher 

Alleglrnny s.nd Blue Ridge Mounts.ins. Nelson I s refePence above 

whi.cb. includes Alexandria., Virginia and "near sea level in 

Virginia" was evidsntly based on a specimen prepared by Vernon 

Bailey. Mr. Bailey clears this reco~d up by stating"••• e 

specimsn which I bought on January 1, 1904, of &. colored man 

on the street, who said he killed it at Alexandria, probably 

came from West V:i.rg:tnia where they are common nnd are often in-

cluded h1 sbipmer,ts of rabbits tc :mar·ket. At that time I did not 

--18-



know that men posing as hunters went about the streets selling 

game from the marlcet stalls, and recognizing an interesting 

specimen, I saved it and labelled it as coming from Alexandria. 

These cottontails belong to the Transition Zone of the 

Allegheny Mountains ••• " (Bailey 1923) 

All specimens examined were taken at elevations above 

3000 feet in the Alleghenies 8J!Jl.d Blue Ridge Mountains. Signs 

indicate that cottontails occupy the woods and brush 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 contouro 

Genera~ ch2racters. • This species is the smallest found in 

Virginia. It :ts similie.r to the eastern cottontail (.£..!. !..!_ mallnrus) 

in color, except for specific differences noted belowo The 

skull is also lighter and readily distinguishable from any 

other Slyvilagu_s in Virginia. 

Colo£ of 2ela_g~3. - The short rounded ears have a black margin 

on the outside, making a distinct black line (i.e. the black 

does not gradually blend into the . browner color of the ear as 

is true in most specimens of the eastern cottontail). A 

definite black patch is found between and just in front of the 

ears. The underfur is dark gray (much c1.arker than that of the 

easte1•n cottontail). The b&c~: is dark ochraceous buff overle.id 

with an overwash of black-tipped guerdhairs that in some speci-

mens give t~e back a dark appearance. Virginia specimens 



examined do not have the "rich reddish" color so often 

attributed to the New England cottontB.il. 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: 

1. Total length 

2. Tail vertebrae 

3. Hind foot 

4. Ear (from notch) 

45.0 mm. 

92.2 mm. 

57.5 n!.."'11• 

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

orbital breadth is narrow and the rostrum is thin and decurved 

anteriorly. The supraorbi ta.l process is very thin., narrowing 

in front so that the anterior process and notch is practically 

absent. The posterior process narrows to a thin l~mceclrt te 

point quite frequently free of the sh"Ull., leaving a distinct 

forameno The zygoma.tic e.rch is thin and the jugal small. The 

cheracterlstic supraorbltal proce~s will at once serve as a 

distinguish:i.ng criterion when an adult sh"Ull is available. 

Skull measurements. - The following measurements are based on 

five skulls: 

1. Basiliar length ••••••••••• , ••••••••• •• 56.5 mm. 

2. Total length of sk:ull •••••••• $ •••••• , • 68. 5 mm. 

3. Length of nasals, ••••••••••••••••••••• 29.5 mm • 

. 4. Parietal breadth •••••••••••••••• ,, ••• , 28e4 mm. 



Skull measurements. - {Cont.) 

5. Interorbital breadth •••••••••••••••••• 16.5 Ilh'11 e 

6. Breadth of rostrum above premolars •••• 17.0 mm. 

7. Depth of rostrum above premolars •••••• 14.2 mm. 

8. Diameter of audital bullae ••••••••••• $ 9.5 mm. 
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. Fige '10• UNDERSURFACE OF EASTERN COTTONTAIL (RIGHT) 

AND MARSH RAB BIT (I.EFT) 

21 A. 



SYLVILAGUS .PALUSTRIS PALUSTRIS (BACHMAN) CAROLINA MARSH RABBIT 

Synonym: Lepus oalustris Bachman (Bachman 1839) 

Type specimen: None; from specimens collected near the co~t 

of South Carolina. 

General geographic fistribution. - "Lowlands along rivers and 

coast of the southeastern states froM Dismal Swamp, Virginia, . 

south to extreme northern Florida, and west through most of 

southern Georgia and the Gulf coast of northwestern Florida to 

the east side of Mobile Bay, Alabama. Vertical range from sea 

level to an undetermined altitude (probably less than 500 feet). 

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

Distribution in Virginia. - The marsh rabbit i.s knovm to occupy 

the lowlands and marshes and swamps of Nanser.:iond, Norfolk and 

Princess Anne Counties. Thj_s species has been collected from 

Lynhaven, Princess Anne County south to Back Bay (Patton 1939 -

quoted from Bailey 1930). Specimens collected in Dismal Swamp 

are recorded in North A.>nerican Fauns. No. 29 (Nelson 1909). 

It is likely that this rabbit inhabits most of the suitable 

habitats of the three counties named above. 

General c'harac tern. - Tl: is s Dec ies is a.bout the same size as tbe --~------ --
eastern cottonts.11 but is much darker in color ar.d lacks the 

white "cottontail". 



Color of r::a lage. - The back is generally dark with heavy over-

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

a lighter grayish s tree.k in front that extends to the base of 

the ears and covers most cf the interior of the ears. The 

forehead loses part of its overwash of black and appears more 

rufous. The color 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 guardhairs protruding. Upperparts 

of legs 9.nd tail have a. faded chestnut color. The toenails of 

the hind feet are very conspicuous and the feat appear small 

because of the absence of the heavy covering of hair found in 

other races of Syl Y,!).~~ from Virginia. The dark underside of 

the tail distinguishes this species at once from the ''cotton-

ta:tls". ( See Fig. 10.) 

Skin measure1:!_en._~s. - The following measure::nents are the average 

for an adult male an~ an adult female from Virginia. 

1. Total length.... • • • • • • • • • • • • • . • • • • 447 • 5 nnno 

2. Tail vertebrae •••••••.•••••••••••• 40.0 !Tu~. 

3. Hind foot......................... 99.0 run. 

4. Zar (from notch) •.••••••••••• not a.vailablB. 

31."U.ll charact3r~. - The skull is massive being larger e.nd heavier 

in every way than that of any other race of Sylvilagus in Vir-

ginia. There is usually a small n:::itch in the anterior 1;:irocess 

and a slit foramen in the postorbital ')rocess. This process is 



fused to the skull by a broad tip. The zygomatic arch is 

very heavy and the jugal is deeply grooved. The bullae are 

comparatively small and firmly joined to a heavy basioccipital. 

Skull measurements. - Ths following measure:nents are taken 

frorn an adult male colle~ted at Lake Drurrunond., Dismal Swamp: 

1. Basiliar length •••••••••••••••••••••• 66. 9 mm. 

2. Total length of s~-rull •••••••••••••••• 82.8 mr.i. 

3. Length of nasals ••••••••••••••••.•••• 31.1 m.11. 

4. Pa.rietal bra ad th. • • . . • • . • . • • • . • . • • • • • 30 .6 mm. 

5. Interorbi tal breadth. • . • • • • . • • • • • • • • • 18 .·3 mm. 

6. Breadth of rostrum above Dremolars ••• 18.4 mm. 

7. Depth of rostrum above premolars ••••• 1808 mm. 

8. Diameter of audital bullae ••••••••••• 11.0 mmo 
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Table 1. 

Source 
of 

Measurement 
·-· 

Total l e ngth 

I 
Ta i1. 

i Hind foot l ----··-I Ear (from notch) 
·-

Table 2. 

Source 
of 

Measurement ' t ...---
asillar length 
otnl length 

---· ·-·--·- ·-
ength of nasals 
ariatal breadth 

1 . terorbi tal ' In breadth .. ______ 
D 
LJ r e ad.th of rostrum 
ab ovo premolars ------
D eptb of rostr'..lm 

i o.b ove pre i:nolars -· .. ---·-
iameter D 

au 
of 

dital bullae 

I 
i . 
' I 

( 
' I 

I I 

' l 
I 

SUMMARY OF BODY MEASUREMENTS 
(given in mm.) 

Species --s. f. s. f. 

! 
s. f. I s. trans-

mallurus mearnsii hitchensi itionalis 
' i 426.9 422.9 i 375.0 391.2 

48.9 ' 49.l I --- 45.0 ' ·--
g.; ·:··--t 95.1 94.0 92.2 
62.5 62.6 56.0•i:- 57.5 

.,: , .. " dri ed skin measurement 

SUMMARY OF SKULL MEASUPEMENTS 
(given in :mm.) 

Species 
s. f. I s. r. I s. f. s. trans-
ina11ui-•us i m':_arrisli hltchensl itionalis ·- I ---·-- --- ·-- --·-· 

60.0 G0.9 61.0 56.5 
, --

73.4 72.9 75.0 68.5 ----- -31.6 31.7 32.4 29.5 -· - ·-27.2 27.7 28.9 28.4 -- -
13.1 18.8 18.1 16.5 ·--- --- --------- .._ .,.,. _____ __ , - -- I 

i 
16.1 I 16.9 21.4 17.0 
-·- ·•- ·-

I 
15.6 I 15.4 17.8 14.2 

10.~~0.4 11.4 9.5 -

s. 
palustris 

I 447.5 
40.0 

: I 99.0 

---

1s. t 
,2alustris l 

I -
66.9 ! 
82.8 -31.1 
30.6 
18.3 

18.4 

18.8 

11.0 
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BREEDnm DATA 

Table 3 surnmarizes the breeding data for the female 

rabbits collected in the preparation of this work. The 

earliest breeding date available for the Mountain Region 

is from a specimen (LL No. 935) 1n which parturition had 

recently occurred when collected on March 21, 1941. This 

date is probably a week or ten days earlier than the average 

for this region. A specimen collected in the Piedmont on 

March 29 1 1940 was found to be pregnant. The former case 

would indicate that breeding had taken place before the 

middle of Februa~y and the latter shortly afterwards. A 

female (LL No. 937) collected on March 25, 1941 contained 

embryos 14 mm. in length. This record would pr·obably more 

nearly indicate the beginning of the normal breeding season. 

All females collected during April were either pregnant 

or lactating. 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: 1 with 2 embryos; 1 ·:·,ith 3; 7 with 4; 7 

with 5; and 5 with 6 embryos; an average of 4.7 per litter. 

(See Fig. 12, upper graph). The aver!lge for this small 

series corresponds fairly well with that given by Trippensee 

(1934) in which be states the aver~ge nu::nber of young is 5, 

Haugen (1943) 5n liilchigan gives the average number of young 

for the Mearns cottontail as 5.4. 
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The breeding condition of 63 males was checked during 

January 1 February and March by noting the weight of the testes 

and whether or not they had descended into the scrotum. These 

were collected as follows: from the Mountain Region --

January 8 1 February 14 1 March 11; from the· Piedmont and 

Coastal Regions -- January 7 1 February 9 1 March 14. It was 

found that the second criterion was not always reliable 1 since 

recently or partly descended testicles would often recede when 

the animal was picked.up or jerked by the hind legs. In 

weighing the testes, it was found that in a few cases both 

testes were of the sa.~e size but in most instances there was 

a difference. This difference was at times as high as 25 per 

cent but in most cases was less than 5 per cen.t. On averaging 

the weights of all the testes for the period1 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 grams. 

Fig. 12 (lowe1~ graph) gives the average weights of the 

paired testes a.s 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 definite trend toward an in-

crease during the v;hole of the period, except in the Mountain 

Reg1.oh for February 1-15, when only tru.~ee specimens were avail-

able for examination. It is interesting to note also that there 

is a trend for t:he increase in the s.1.ze of the testicles in the 
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Fig. 12. NOMBm 01 BMBRYOS Pl!li LI'rl'ER (ABOVE) 

AVERAGE ~ ,01" TES1'ES (BELOW) 
/ 



Mountain Region to lag behind that of tho lowlands. It is 

admitted that this phase of the study to be significant should 

be carried out for an entire year. It is given here only as 

a basis for further work. 



Table 3. BREEDING DATA 

L.L. No. of Length of I 
:N"o • Date Locality -- _, Embryos E1n2_ryos Remarks 
643 3/29/40 Cm"lp Lee, 

Pr•ince George Co. 4 55 mm. Mammary glands in advanced stage 
I of functional development 

648 ! 4/'7/40 IT II II Parturition had occurred recently as 
l judged by appcnrance of uterus and ! 
I mammarv glands. 

6·19 4737,10. ti ft II I Same a.s //648 -651 4/8/40 n II It 4 7 mm. 
654 4/10/40 " " fl 6 6.6 mm. Mammary glands approaching function. 

~ . 
- ti 6[)5 4/12/40 tt II 6 18 ITlill • 

j 660 4/16/40 n II II 6 26 mm. Mammary glands approaching function. 
---

601 ,J/16/40 !t II It ? i Mammary glands approaching function. i 

~L~fr/40 It It It 5 17 mm. 

663 4/16/40 It " It 5 15 mm. 

664 4/16/40 I! II It 5 20 mm. 

666 4/23/40 ti ti It Lactating. 

669 4/24/40 New Bohemia 
Pr:tnce George Co. 4 6B mm. 

671 4/30/40 Sussex Refuge I Sussex Co. 4 17 nnn. 
. 



Table 3. (cont.) 

Date I Locallt 

5/2/40\ Frederick Co. 
I I 

BRESDING DATA 

o. of 
Embr OS 

Length o 
Embr OS Remarks 

Lactating. 
r 

~~--o-r /_S_? /_4 __ 0--+1 _r_·, r_,=,,_..,c_.e_r::i..'_ c_k_C_o_. -~--6---1---3_0_llll_n_•_!-----------------------+ 
I I 676 5/2/40 l Frederick Co. 5 20 mm. 

I • -i 5/10/40 I I 
682 f Camp !.iee I 

' Prince George Co i 
-683 I 5/10/10 

I 

ft " ti I 
I 692 

1 
s/20/40 WaveI•ly, 

Sus ::ax. Coo 
I ' 

--t 
50<'. ! 5/20/~10 j Waverly, ,.,.,.,,, 

Sussex Co. 
I 

5/20/40-1-li II 694 
... -1 

695 5/20/L:.:O) " !! l - -~-------· 
696 5/20/ 4,0 \ II fl 

•--+--
697 5/21/ 1:0 i ,. I Carr.p Lee 

r_r:ince George 
Co r 

40 " II " 698 
·----1 --r 41 Viountnln Grove, 935 

Bath Co. 

- · - - · 

I , 
4 I 39 mm. 

5 22 mm. 

5 76 mt1. 

4 
j 

28 mmo 
I 

' : 2 80 mm. 
5--1· 68 mm. 

6 70 mm. 

3 23 mm. 

----·--·-· 

i 
i 

-

I 

--·-

I 

I 
i 

--
Lactating. 

Parturition 
previous to 
la.ctating. 

·-~ -- . -· --· . - -·-·· .•. -

had occurred about one day 
death. Mammary glands 

! 

f.. 



SEX RATIO 

Table 4 sum.rnarizes the sexes of the rabbits collected by 

months and Regions. Data on 234 cottontails were available for 

the su!lli11ary. Of these 1 123 vrnre males and 111 females I a ratio 

of 111 to 100 or 53 to 4'7. In the monthly summary, it ls in-

teresting to note the preponderance of males over females during 

the months of February and March which would imply that there 

is some truth in the statement so often made by hunters that 

the females are less active during severe weather. During the 

height of the breeding season in April and May, this ratio is 

reversedo 

The criticism that selective collecting has resulted in 

an unbalance of sexes is therefore lessened in t:-iis case, where 

the methods of collecting the specimens were:--hunting at 

night with jacklight, hunting with dogs and gun, and trapping. 



Table 4. 

October 

November I 

.· December 

January 

February 

-- "--
Ma.rob 

April 

May 
-

Totals 
' 

MONTHLY DISTRIBUTION OF SEJCES 

OF TnE RABBITS COLLECTED 

Pied..'llont and Mountain and Higher Tota;s--7 Coastal Regions Vlestern Region IA:ounta1ns - ·- ·• 

male female male female male female male female 

·-
l I 1 0 

4 1 5 6 9 7 

10 10 10 10 
--·--·--' -··- ... . 

2 7 11 8 2 2 I 15 17 
I --- ·-·-- I -

19 9 12 I 14 31 

-~ - ----·- ----'-· ·-- r 18 14 27 11 45 25 I 
- ·-~- --.-- ·- -~-

I 
6 13 j 6 13 I 

1 .. -··--- - ---- c------6 11 5 6 16 
,_.;:: -· ·-- - EI;;fi-1 l 65 55 56 54 2 



WEIGh"'TS 

The data on weights of the rabbits collected are summarized 

in Table 5. This is broken dovm lnto species and the months in 

which collected. There 1s no significant difference in the 

yearly average of 1144.0 grams for male of§.!_ .f.!. mallurus and 

1179.5 grams for male of fu .f.!. mearnsii. This is true also for 

the 1231.2 grams and 1233.9 grams, respectively, for the females 

of the two formso There is a significant difference, however., 

between the weights of the e.bove two races and the weights of 
• 

§.!_ transitionalis, the latter averaging 990.0 grams and 868.5 

grams for male and r ·emale, respectively. It might be added 

that the New England cottontails (s. transitionalis) were taken 

in January during a spe 11 of severe weather 2nd deep snow which 

:rpay be responsible for their weight being slightly below 

normal. 

There is a general trend for the animals to fatten for 

the winter and hold this weight during the winter. With the 

coming of spring, the males lose vveight slightly and the females 

gain. It is to be presumed, hmvevcr, that much of the addi-

tional weight of the females is due to the presence of unborn 

youngc 

_34 ... 



Table 5. 
AVERAGE WEIGHTS OF RABBITS COLLECTED 

(given in grams) 

Is. r. 
lmallurus .G. ,mearnsii 

I~ trans-
itionalis .l-----r-------------,-------1--------lmale female !male female;male 

' 
j emale 

October No. of sp~cimens! 1 1 
Average weight 11040 t 

November No. of specimens, 3 j I i j 
Average weight l 1187 .3 ; l _ _L I I 

December No. of specimensi 9 6 I 1 i ! 
+----- Average 1Neight _j_ 1198.2 l_::_':5~:_1 

____ 1440.0L ________ , 
January No. of specimens \ 5 14 5 2 ! 2 2 f 

Average weight ; 1208.0 1089.9 1130.5tl238o0; 990.0 868.5 
_F_e_b_ru_a_r_y_H_o. of sp ,3cimens\ 26 1·'" 16 1 / 4 ! -----
_______ A_v_e_r_a_g_-'·A __ . weight : 1141.3 1190.4 1197.~ /1240.~ .... r ______ . ___ _ 

March No. of specimens! 27 j 20 4 I 1 3 ji 

_______ Average weight I 1227.4 1114? .2 1055.0-fl53.~·-----,i----
April No. of specimensj 6 l 13 l 

j Avera.ge weight ! 1137 .3 Jl347 .1 ! ! •1, May No. of · sp~;i~ens ( 4-:--13 · ---- _____ _.I,-·---¼-----' 
A~~!:~--~=-~~2:~_5J~~-9 • 8 1 I 
ro. cf specimens! 87 · 82 ·--10____ 10'. 2 ---r 2 

Yearly average 1 1144.0 1231.2 _1179.5_ 1233.91 990.0 _2,68.5 1 



PARASITES 

It is not the intention of the writer to make a complete 

coverage of the parasites of tbe rabbits but only to summarize 

the findings as an incidental part of this work. Most of the 

parasite identification was made in connection with the coopera-

tive study of tularemia by the United States Public Health 

Service and acknowledgmsnt is hereby made to ·that Division. 

In considering the ectoparasites, it was found that practi-

cally all specimens collected were infested with fleas and all, 

except the winter specimens, contained ticks in varying numbers. 

The flea found in greatest numbers was the species Cedioosyl~~ 

simplex. A large number of Odontopsyllus m1.~ltispinosus and a 

few Ctenocenbalides canis were also fcund. The fleas on some 

spec:J.mens would number 100 or more. Mites of the species 

Trombiculi m:tcroti were often found on the cottontails Rnd at 

times in numbers as high as 50 or more. 

Ticks were fo,.1nd mainly during the warm weather and at 

times were so abundant as to be very annoying, if not debilita-

ti ve, to the rabbit host. For ex_ample, 300 ticks were removed 

from one specimen collected early in October. The species found 

most com::,,only was the rabbit ticlc Haeme.physallis leporis-nalustri s. 

Ixodes dentatus v1as fonnd freqtient1y but usually in less numbers 

than the rabbit tick. Necrotic no~ules were often found under 

the skin at the site of attacr.ment of these 1:)arasites. 



It is interesting to note here that the ·rabbit is an im-

portant host for the common chigger Entrombicula alfredeugesi 

Oudemans. In this ·connection, Ewing (Ewing 1929) states, 

"The rabbit of all our wild mammals••• aonears to be important -. -
host of chiggers." 

Less a·ttention was paid to internal pe.rasi tes but a few 

of the macroscopic parasites were so much in evidence as to 

deserve mention. Practically every s_pecimen showed evidence 

of infestation by the tapeworm Taenia oisiformis. These were 

evidenced by the cysts w~ich were often found in the peritoneal 

and thoracic cavi tie.s; and the liver often showed scars caused 

by these parasites. 

Summer and fall specimens often were infested with the 

warble fly (Cutereb;-~). These larva were usually found under 

the neck and someti;;;9s on the baclt. They apparently cause 

little injury to the animal but are very unsightly. 

A few specimens {averaging about 2 per cent infection) 

were found to be infested with the nematode Dirofils.ria 

scaphiceos. These were usually found in coils in the inter-

muscular fssciae of the hind leg, although, in one specimen 

they were found in the subcutaneous fasciae on the back just 

back of the shoulders. 

The intestinal tract of one specimen subr.ii.tted for 

tularemia study 'Nas examined for the presence of internal 

parasites with the follo·ning results: ''The stomach contained 



a few specimens of Obeliscoides cuniculi, the rabbit stomach 

nematode; and the small intestine had a heavy infestation 

of the trematode Hasstilesia tricolor, and one tapeworm of 

the genus Citt_2tae_!?._!.~ was found. Two Trichurus leporis., the 

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

of the nematode Dermatoxys velip;era were present in the 

large intestine. In addition., this rabbit suffered from a 

severe infection of coccidia." (Co:m.rnunicaticn Frederick Bell 

and William Chale;ren 1940). 
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TULAREMIA IN VIRGINIA 

Tularemia is not a major disease in Virginia but its occur-

rence is frequent enough to cause considerable fear among hunters 

and persons handling wild rabbits. 

Most of the cases of tularemia in Virginia have come from 

handling rabbits. In this connection Dr. William Gross,an, 

Director of Bureau of Communicable Diseases, states: "Though we 

are unable to give you anr 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 resul tine from the bites of ticks."·~-

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

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

1931 • 43 1935 - 101 1939 - 81 

1932 - 105 1936 - 57 1940 - 49 

1933 - 78 1937 - 49 

1934 - 57 1938 144 

This is broken down into a county tabulation in Fig. 13., with 

Pulpepper Co~ having the highest number of cases for the ten year 

period, twenty counties reporting no cases at all. 

In collecting specimens for this study, no rabbits were en-

countered vdth tularemi a e.s judged from gross post mortem examina-

tion. No bacteriological cultures were made or injections into 

test animals atte::1pted. However, the writer always used the pre-

cautionary measure of wearing rubber gloves while skinning and 

preparing spec:!.mens. 

* Communication March 28, 1941. 



lig. 14. NtD4BER or OAS~ OJ' TOLARDllA IN VIRGINIA 

1931 TBRWaH 1940 



In addition to the speclmans collected for study skins, 

approximately 75 specimens were collected for the United 

States Public Health Service's Rocky Mountain Laboratory. 

These animals were killed and placed in tightly closed cloth 

bags and shipped at once to the laboratory where the 

ectoparasitss werg removed and a necropsy made of the animal. 

Tissues and ectoparasites were injected into test animals 

with the results as reported by Dr. R.R. Parker, Director 

in Tables 6 and 7. It is interesting to note that in no 

instance was an infection de:nonstrated by the injection of 

the tissues of the host anir:is.l itself, but in every case 

reported, the infection was recovered from the ectoparasites. 

This would indicate that these parasites serve as a reservoir 

for these infections and ~ay eventually infect the host 

animal itself. 



DATA~:-PERTAINING- TO• THE RECOVERY OF SIX STRA!NS OF ROCKY MOUNTAIN SPOTTZD 
PEVER, ON~~ OF AMERICAN Q FEVER, AND THREE OF TULAREMIA, FROM RABBIT 

Table 6 • 'rICKS (HAEMAPRYSALIS L;-_i; POIUS-PALUSTRIS) FROM VIRGINIA. 
EACH GROUP OP TI CKS TEST !m WAS P ROM Off!i: COTI10NTAIL RABBITR( S. L_ MALLURUS). 

Date 
coll. 

Test Data 
ai:.e l'lO .oL 

Tested Ticks Infection 

j rrest 
and 
Strain 
lfo. 

R •Mt. LAB. (a) 
1:1.nd U .of P. (b) 
ac ces s lon 
numbers 1940 State County Locality 

i 13-7 (a)l758G 3-29 Va. Prince State Ga~e Farm 
1940 Tested Recovered ) -iRocky Mtn. · ! {b )B1199 George Petersburg 

~---l-7_6_6_5 _____ 4 ___ l_6 __ V_a __ • __ P_r_i_n_c_e __ S_t_a_t_e_G_a1-~-e-F_a_r_m__.·e--
4-6 

l B1231 George Petersburg !4-23 

13-37 

13-74 

13-10 

'7 13-14._,, 
13-14a 

-------------------
17704 
B1272 

17814 
B1336 
17634 
B1208 

17585 
B1196 
17639 
Bl21'7 

4-24 Va. 

5-20 Va. 

4-7 Va. 

3-28 Va. 

4-9 Va. 

Prince New Bohemia l5_3 
I George , 

Sus s ex Waverly 

Prince 
George 
Prince 
George 
Prince 
George 

State Game Farm 
Petersburg 
State Game Farm 
Petersburg 
State Game Parm 
Petersburg 

:5-29 

' ; 4-16 

! 

!4-5 
I 

14-22 

17 

62 

80 

56 

67 

68 
50 
50 

jspotted fever 

tt 

" 

;American Q 
jFever 

I Tularemia. 

I! Tularemia 
Tularemia 

" 
tt 

* As reported by Dr. R.R. Parker, Director Rocky Mountain Laboratory, U.S. Public 
Eealth SePvice. 

ll i n test 13-14 both groups of ticks were from the SRme host animal. 

a - Rocky Mountain Laboratory, Hamilton Montana. 
b - Department of Animal Pathology, Univ ersity of Pennsylvania. 
2 - A stra:ln of American Q B7 ever was recovered from I. dentatus from same rabbit (see table 4) 
3 - A strain of tula raemia vrns recovered from I. dento.tus from same rabbit ( see table 4) 



PERTAINIWG TO ·'.!.'HE RECOVERY OF F'IVE STRAINS OF AMERICAN Q FEVER, ONE 
OF r.I'ULARAENIA, AND ONE OF ROCKY MCUNTAIN SPOTTED FEVER F'ROM THE TICK 
IXODES DENTATUS F'ROM VIRGINIA. EACH GROUP OF' TICKS TESTF:D WAS FROM ONE 

Table 7.---· ···-·•-- COT·roNTAIL RABBIT11 

I Te st R • Ji! t-. La. b • ( a ) 
t iand and U.of P.(b) Date 
1strain accession coll 

f ::~ 2---7:~;~;;;5------~-~-:-~ 
: (b)Bll96 
l .,_, __ , •-•••· --• •• ••- i •- •"---"""••M- -- ---• 

I 2-9 17663 4-16 
I B1230 

2-27 

17639 
B1217 
17705 
B1270 

4-9 

4-24 

• 
State 

Va.• 

Va. 

Va. 

Va. 

County Locality 
Prince Crunp Lee 
George 
Prince State Game Farm 
George Petersburg 
Prj_nco State Game Farm 
George Petersburg 
l'rince N. Disputanta 
George Tv11p. 

·- • 

Test Data. 

TT~t• No .• of" 
ested Ticks Infection 

1940 Tested Recovered 
4-5 13 American 

Q Fever 

4-23 17 II II 

4-22 18 Tularemia. 
Rocky Mtn. 

5-3 7 Sootted Fever 
-----

-i:- As reported by Dr. R. P... :Parker, Director Rocky Mountain Laboratory, U. s. Public 
Een 1th Service. 

Din test 2-60 both groups of ticks were from the same host animal. 

o. - Rocky Mountain Laboratory-, Hamilton, Montanao 
b - Department of Anjmal Pathology, University of Pennsylvania. 
2 - A stPain of Rocky Mountain spotted fever was recovered from H. leporis-Palustris from 

same r•abblt (see table 3). 
3 - Two strains of tularaemia recovered from H. leporis-palustris from same rabbit (see 

table 3). 



SUMMARY 

Employing the use of skins collected during the study and 

those examined from various collections, the author has attempted 

to delimit the rang s s of the species and subspecies of the 

cottontails !cnown to inhabit the state of Virginia. The ranges 

bave been outlined as follows: Sylvilagus floridanus mallurus, 

ranging from the coast in the east, westward practically through 

the mountains; s. f. mearnsii is limitecl to the western corner 

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

and Fisherman's Island off the Atlantic coast to Northampton 

County; S. trans5tio~alis, limited to the higher elevations of 

the Blue Ridge a nd Allegheny Mountains; e.nd S. palustrt~ pal~~t_!'is, 

known to occupy the lowlands, marshes, and swamps of Nansemond, 

Norfolk, and Prir-cess Anne Counties. 

In addition, life history notes and observations have been 

added. 

In Virginia, the height of the breeding season was found to 

be in March and .April w:tth breeding continuing practically 

throughout the y ear, except perhaps December and January. An 

average of 4.7 young per litter was f cund by embryonic count 

in a small s -9r:i es of fe1:1ales ta:cen in Virginia. In the males 

it was found that there -was a steady increase in the weight of 

the testes during the p8r5-od checked (January, February, March). 

The sex ratio of 234 specimens available for this summary 

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



No significant difference was found between the yearly 

average weights of s. f. mallurus ands. f. mearnsii but the 

difference between these two races ands. transitionalis was 

significanto 

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 summarizing the incidence of tularemia, it was fcund 

that it was not a major a isease but frequent enough to cause 

considerable a:p9rehension among a good many s portsmen and 

those handling or fressing wild rabbits. 
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