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ABSTRAC T 

The gray squirr e l (_§_ciurus caroline nsi s ) is an imp ortant 

T enne sse e game spec i e s a nd informatio n con ce rning the management of 

this small mammal i s alwa y s of importanc e t o wildli fe managers. 

Many populati o n studi es hav e been made of this small gam e animal. 

H oweve r, no r e search prior t o the pres ent study has b een conduc t e d con­

cern ing a g r ay squirr e l population in M ontgome r y County, Tenn e $S ee . 

Fr om 5 August 1976 to 4 August 1977, a gray squirrel population 

locate d in Gr c r; n ,1vood Ce mete ry was s tudi e d . Data were collected con-

c erning minimum h o111e range, annua l r e pr oducti ve cycl e~ , annual and 

seasonal body w eight, annual changes in a dul t male genita l anatomy and 

repr odu c tive a ctivity, and s oc ial hi era r chy . 

study: 

The fo llowing ar e some gcn'=ral c onclusions d e rived from this 

1. The m e an minimum home ran ge of adult males was signifi­

cantly larg e r tha n all oth e r ag e / sex ca t egories. The minimum 

hom e rang e of juvenile male s was significantly larg l~ r than 

that of juv enil e females . 

2. The gray squirr e l p opulati on utiliz e d a biannua l reproductive 

cycle . 



3 . The seasonal body weights of the va r i ous age/ sex ca t egori es 

did not vary significantly. T hi s was pr obably due t o the 

abundance of fo o d and w a t e r . 

4 . T h e t e st e s o f a dult m a l e s pr obably fo ll ow an annual pho t o -

p e ri o di c cyc l e . How eve r, the indiv idual s a r e not nec e ssarily 

sex u a lly ac tiv e whe n the test e s ar e in th e s c r o tal p o sition. 

5. S oc ial hi e rar c h y is establishe d within the gray squirrel 

p o pulatio n . Adult males wer e dominant over all age/ sex 

c at e g ori e s. H o wever, exc e ptions t o the e stab li shed hierarchy 

occ urr e d during v ari o us phas e s of the reproductive cycle. 
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CHAPTER I 

INTRODUCTION 

The gray squi rr e l (Sciurus carolinensis) is one of the most love d 

animals in th e United State s. It h olds a g r eat d eg re e of inte r e st for 

cas ua l c ity park visitors, hunters, naturalists and the nature hobbyist, 

As i s the case with many small mammals, little is known concerning 

minimum hom e range , the r e productive cycle o r social hi e rar c hy of the 

gray squirrel in Tennes s ee . 

These thr ee conce p ts ar e fundam e ntal to a basic understanding of 

the life cycle of mammals. A familiarity with the se factors could prove 

to b e a valuable tool fo r the gam e manager o r pe rhaps the manager of a 

city pa rk . They could be utilize d in setting up the proper number of 

wint ('. r feeding stations plac e d at the most effective number per acre, 

erecting effective n es ting boxes and establishing the most desirable 

hunti ng seasons which would help maintain a we ll-balanced gray squirrel 

population . 

In the pa st tw o d ecades, ther e hav e been various studies in 

sev e ral states con cerning not only gray squirrels, but many other game 

animals . This inte r est in life history studie s may be due to the con­

tinuing ris e in the popularity of hunting or perhaps it is due to the fairly 

new awakening to the fact that we as a nation m ust become mor e c on-
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s e r vati on and e col og y minde d . As the human population grows and 

pa r ticipa ti on in hunting increases , it will becom e mo r e a nd mo r e 

d i ff i cult t o mainta i n our natur a l popula ti ons of sough t - aft e r game a nimals . 

That is wh y a s m u c h sound i nfo r m a tion as p oss ible should b e a ccumula t e d 

n ow t o insur e a mo r e com ple t e unde rstanding of the population dyna mic s 

of both gam e a nd non- gam e a nimals . Alr eady , in m any urban ar eas, 

the only l ocation a s tudent c an go to obs e r v e g ray squirr e ls and other 

animals first-ha nd i s to a city park. P e rhap s, e spe cially in thes e urban 

ar eas, a full unde r s tanding of the o r ganism is r e quir e d for prope r man­

agement and pr e s e r vation of the alr ea dy d e li ca t e ly balan c ed populati on s . 

Surprisingly, t he s tate of T enne ss e e ha s ha d relativ e ly little 

work d on e c on c e rning the life history of g ray s quirr e l s. This may be due 

to the g r eat a b undanc e of the animal thr oughout the state which c reates a 

lack of immedia t e conc e r n for its w e lfar e . Whatever the reason, the 

author has sele c ted to study this organism due to a personal interest 

based upon many years of obs e r v ing and hunting . The writer was for­

tunate in locating a s ite that provided an exce lle nt opportunity to conduct 

a study of a r e lative l y undisturbed population . 

The major obj e ctives of the study we r e : 

1. T o d e t e rmine the minimum h om e rang e fo r various ag e / s ex. 

categories. 

2 . To e stablis h the annual reproduc tive cycle , a s well as 

r ec o rd the c hanges in r e produc ti v e o r gans whi c h m a y 

occur during the various phas e s of the r eproductive cycle. 
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3. T o inv e stigate any exis ting socia l hi e r a r ch y or "pe ckin g 

orde r " which may exis t . 

It i s t h e author's hope that th e r e sults will h e a contrib ut i on t o 

wise game management and r e sponsible estab lis hment of hunting season s. 

Also , it is desired that futu r e studie s will b e compa r e d to thi s on e to 

ga i n a fulle r unde r standing of the gray squirr e l in T enness e e. Since 

fact ors affe cting p opulat i ons continually change , it is only through con­

tinual study that an up-to-date and meaningful game management program 

can b e maintain e d . In the abs ence of adv e rse climatic c onditions which 

could r e sult in mas t failur e , the re is practic ally no reas on why the 

citizens of Tenne ss ee cannot enjoy a balanced and adequate gray squirrel 

population for many futur e generations. 



CHAPTER 11 

L I T ERA TURE R EVIEW 

Sciur us ca r olinensis ha s been s tudie d ex t en s ive ly . Flyge r 1 s 

(1951) bibliograp hy of squir re l lite r a tur e emphasizes the en orm ou s 

am ount of lite ratur e whi c h has been produced c oncerning the gray squirrel 

sinc e 186 5. 

In 192 9 S e t on pub lis hed a general ove r vi ew of game animals which 

include d g ray squirr e ls. This work is s till fai rly ac curate and is valuable 

m studie s d ealing with gam e animals . 

Many state s hav e had thor ou gh p opulation pr obes done conce rning 

various g r ay s quirr e l po pula tions. Goodrum ( 1940) conduc ted a popula­

tion study of the g ray squirr e l in easte rn Texas . His study included 

habitat pr e fe r e n ce , p opulation s iz e , and othe r ecological factors affecting 

population dynamics and th e economic status of the gray squirrel. A 

similar s tudy wa s publishe d by Brown and Ye a ge r in 1945 concerning the 

gray squirrels in Illinois . This papP. r was extr e m e ly thorough and com­

prehensiv e in its pr e s entation. Another state , California, had a study 

conducted in Ingles ( 194 7) c onc e rning the ir g r ay squirr e l populations; 

Indiana, like wis e , had a c omprehensive study conduc te d by Allen in 1952, 

Also, in 1952 Wingart pr oduced a short but a ccur a t e d e scription of 

S. carolinensis in his state of Pennsylvania . Uhlig ( 1955c) published 



his finding s dealing with a population in West Virginia , and Alabama 

had a publica tion distributed in 1958 by Colin a nd Ky l e whi c h a ided in 

the und e r standing of that sta t e ' s g ra y squir r e ls. 

P e rhaps s om e of t h e m os t inte r es ting lite r atur e com e s fr om 

s tudie s conducted i n the B r i tish Isles . Around 183 0 gray squirr e ls 

5 

we r e importe d fr om the Unite d States t o England. Since that time , the 

squirr e ls have virtually take n ove r the countr y. Many population studies 

hav e be e n conduc t e d t o s ee if the r e is any way of c ontrolling the spread 

of this intrude r , The ac knowledged leade r of the s e studies in the 1930 1 s 

was A. D. Middle ton who wrote extensive ly conc e rning his wor k with 

this a nimal (Middle ton, 1930, 1931). 

In Tennessee there appears to have b e en v e ry little r e search 

conduc ted c once rning this popular game animal. The studies which have 

b een ac complished deal mainly with the effe ct of hunting upon the gray 

squirrel populations. Spe cifically, the effec t of the 194 9 hunting s eason 

upon the 1950-51 s eas on was examined by Mar s h (1951), and in 1957 

Schultz studied the ove rall status of the gray and fox squirrel in 

Tenn es se e . 

Although m ost squirrel populati on studie s deal little with cap­

turing and tagging , the foll owing articles ar e ex ceptions . Baumgartner 

(1940) discussed the us e of wooden traps and wir e handling cages, as 

well as the marking of squirrels. Fitzwater (1943) de s c ribed techniques 

of c olor marking squirr e ls which hav e not b een gre atly improv e d upon 



6 

since his study. In 197 2 Hadow int r oduce d a m e thod of fr eeze bra nding 

whi c h would b e of tr emendous value if the n e c e ss a r y e qu ipm en t wa s 

r ead ily ava i l a ble . Don oh oe and B ea l (197 2) p r e s en ted r es ult s in whi c h 

they d e s c r i be d an effect ive radio t e l e m e try s y stem fo r us e with gray 

squirr e l s . 

A subj e c t of whic h one must b e awar e b efore working with 

squirr e l s is the phenom e n on of fea r- s tres s and tr a p shock i n captur e d 

g ray squirr e l s . B oth of the s e have been ade qua t e ly d e s c rib ed b y 

Guthr i e (1965) and Hans on (1966) . In both the s e studie s, it was found 

that shock r es ulting fr om c onfinem ent was charac t e ri zed by convulsions 

and subs e quently uncons c i ousne ss, l eadin g to de ath. The refor e , it is 

important that fr e que nt trap visitation and effi c i e nt handling of the animals 

be e s tablishe d to in s ur e s ucce s s . 

Ga rdn e r ( 19 30) ga ve a brief but us e ful d e s c ripti on of hand-reared 

squirrels whi c h could b e utilized in the aging of y oung gray squirr e l 

nestlings . A compr e h ensiv e des c ript ion of the aging of n e stling and sub­

adult gray squirr e l s was als o pr e par e d b y Uhlig (1955a) for West 

Virginia populations . His inquest te chnique s make it rathe r easy to age 

squirrels if one ha s the n ecessary data. A ging by the us e of tail pelage 

became rather ac c urate afte r Sharp (1958) publishe d his work . In 1967 

Barrier a nd Barkalow published a paper in whi c h a m e thod of aging gray 

squirrels which wer e in winte r pelage was e stabli s h ed. When used 

togethe r, the author feels that the se three m e thods pr ovide a rather 

accurate method of determining the age of gray squirrels . The n ext 
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method appears t o be rather acc u rate , but requir es th e sac rifi c ing of 

t h e animal , and therefore wa s neve r utili 7,ed by the a uthor. It con ce rns 

the e stima ting of a ge by eye l e n s w e ight a s pr e s ent e d by Fisher and 

P erry (1 970). 

Uhlig { 1955b) published work in whi ch the we ights of adult gray 

squirrels we r e examined . Thes e data concerned natural populati ons and 

can be favorably compared with the wo rk of Short and Duke ( 1971) 111 

which weight limits of captive tr ee squirrels we r e d ete rmine d. 

The literatur e concerning home r a nge and territoriality is rather 

extensive. In 1934 Goodwin inv e stigated the phenomenon of gray squirrel 

migrations and was followed in 19 36 by Gord on w ho r e p orte d on th e 

territoriality of this animal in Colorado and Oregon. A general study of 

c onc e pts of hom e rang e as applied to mammals was pr e s e nted by Burt 

in 1943, and anothe r suc h article was published by Hayn e in 1949. A 

critical and valuable piece of work was d one by Davis in 1953, in which 

he studied home rang e as d e termined from r ecapture data . 

A very much n eeded work was published in 1954 by Lucille F . 

Stickle. In her work, she explained and compared the existing methods 

of determining mammalian home range. 

In 1956 Hibbard did work concerning the range and spread of 

gray squirrels in North Dakota. Harris on ( 1958), inve stigating the 

home range of Malayan rats, utilized a statisti ca l system in which 

probability zones were utilized to determin e a ce nt e r of activity. .From 
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thi s the pr oba bi li ty o f an animal being i n var i o us rings around thi s 

center c ould b e d e t er mined. Taylor (1 966) , while studying the des truc ­

tive habit s of gray s quirrels in re lation t o the s tripping of bark fr om 

tre es, t ook a clo s e l ook at the ho1ne range of gr ay sauirr e ls . In 197 3 

C ordes an d Barkalow exami ne d the hom e r ange of a North Carolina gray 

squirrel population . 

The transportation of n e stling squirr e ls by the parents to .new 

l ocations has b een do c umented in the pas t. This activity has a tendency 

to eith er c hang e th e size of o r alt e r the cent e r of activity of the home 

range . This li t t e r movement has been r e p ort ed on by Hatt (1927), 

Packard ( 1954), a nd again by Nichols in 1958 . 

F a irly r ec ently hom e rang e and movement have been explored 

through the us e of small radio transmitters attached to individual squirrels. 

B eal (1967) produc e d a rathe r effective radio t r ansmitter collar for 

squirrels, and Nixon, Beal, and Donohoe (1968) studied litter movements 

through the use of r a diotelemetry . Donohoe a nd Beal (1972) obtained 

useful but limite d hom e range information through radiot e l emetry while 

working with squirr e ls in Ohio . 

In s eve ral of the p opulation studies pr eviously r efe rred to, 

reproductiv e cycles were investigated. Howeve r, there have been 

specific studies which should be noted . In England such a study came 

forth in 1933 in which the oestrous c y cle of the g r ay squirr e l was de­

scribe d in great detail by D eanesly and Parkes. The br f>e ding seasons 

of a population in Edmonson County, Kentucky were reported on by 
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Hibbard (1935 ), and a s imi la r study was condu c t e d concerning gray 

squir re l s liv i ng in Mary la nd and P ennsylvania by Flyger ( 195 2) . T h is 

wa s t h e b e ginni ng of a tr e m e nd ou s numb e r of s quirr e l s tudi e s pr oduc e d 

by Vagn Flyg e ro Barbe r (195 3) de s c rib e d the b ehav i or and bre e ding 

s eas on s of g r a y s quirr e ls in Kentucky, and in 1955 Kirkpatrick described 

the phas e s of th e t e ste s of the fox squirr e l in r e lation to ag e and br eeding 

s easons. In Ohi o the br eeding seasons of the gray squirrel, as well as 

the f e cundity of the f e m a l e , was pr ob ed b y Nixon and McClain in 1975, 

Also, in 197 5 Barkalow and Soots studied and publishe d concerning the 

reproductive longe vity of the gray squirrel in Wake County, No rth 

Car olina . In this study, it was found that females liv e d at least 12. 52 

years, and rua les lived at l east 8 . 99 years . In r e gard t o reproductive 

activity, it was shown that female s w e r e r e produ ctiv e ly active for 7. 96 

years and possibly up t o 12 . 52 years . Male s w e re active for 6 . 61 years 

and possibly up to 8. 99 years. 

The social behavior of gray squirrels in Maryland was investigated 

by Flyger in 1955, and a summary of work c oncerning the social behavior 

of gray squirr e ls was pr e sented by Bakken (1959) at the 13th Annual 

Conference of the Southe ast Association of Gam e and Fish Commissions. 

The results of a thorough investigation of the comple t e ontogeny of 

social behavior in gray squirrels was publishe d in 1972 by Horwich. 

The writer found this article most helpful in his research, and it should 

be useful in similar future studies. 
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In additi on t o soc ia l behav i o r , s ocial dominance or a type of 

"pecking order" ha s a l so bP-en dea lt wi th th r ou g h va ri o us s tndi PS . Th (~ 

soc ia l hi e r archy of g r ay squir re l s in Vir ginia wa s d ealt with by P a ck, 

M o s by , a nd Siege l in 1967 . This hi e rar chy was a gain studied in North 

Car olina b y A c k e rman and Weigl in 1970. In the ir study, not only was 

interspecific hi e rar c hy examined, but als o intraspecific hierarchy 

between gray and r e d squirr e ls (Tamiasciurus huds onicus) . 

This brief lite ratur e survey r eveals tha t the numb e r of gray 

squi r rel studie s whic h have been performe d ar e indeed nume rous. 

However, research dealing with gray squirrels in T ennessee is surpris-

ingly lacking, and alm ost every facet of the life histor y and ecology of 

the gray squirr e l n e eds further in-depth study. 



CHAPTER Ill 

METHODS AND MATERIALS 

Study Area 

T h e study ar ea consists of a p orti on of Gr eenw ood Cemetery 

l ocated in Montgome ry County , Tenness ee . The cemetery is l ocate d 

. 7 of a mile n orth of the Cumberland Riv e r whi ch i s th e southern c ity 

limi ts of t h e c ity of Clarksville. The a r ea is bounded on the eas t and 

south by a de c iduous fo r e st, to the nor th by oth e r p ortion s of the cemetery, 

and to the west by a paved c ity street a nd bey0r:d this is a housing devel­

opm ent (F i gur e 1). 

The study ar ea consists of 13 . 94 a c r e s whi c h are divided by 

acc ess r oads into s e ven sections whi ch we r e lab e led A, B, C, D, El , 

E2, and F. All of the areas are level ex ce pt area B which descends 

gradually from west to east, and area F which is a circular sinkhole. 

The acreage and overstories of each area are des c ribed in Tables I 

and II. 

Tra~ and Trap Site s 

The trees utilized in each ar e a as trap sites were pe rmanently 

labeled with numb e red metal corner faste n ers , thus pr oviding p e rmanent 

capture sites (Fig ure 2). Trees wer e utilized as capture sites due to the 

ease with which traps could be secure d with chain . 
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TABLE I 

Acr eag e P er Ar ea 

Ar ea Acreage 

A 2.62 

B 1. 41 

C 1. 16 

D 2, 95 

El 1. 58 

EZ . 89 

F 3. 33 

TOTAL 13 . 94 
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TABLE II 

Ove rstor y C ompo s it i on 

T R E ES AREA TOTAL 

A B C D E l E 2 F 

Tsuga cana d ensi s 2 2 3 3 13 

(Ea s te r n Hemlock) 

Albiz ia j ulibrissin 2 2 

(Mimo sa) 

Que r cus v e lutina 3 4 

(Black Oak) 

Cha m a e c z:pa ri s thyoide s 5 5 

(Atlantic White Ce da r) 

Que r c us a lba 1 4 1 3 l l 11 

(White Oa k) -

Ace r sac charwn 2 7 5 17 8 5 16 60 

(Suga r Maple ) 

Cornus flo rida 2 2 10 9 1 4 28 

(Flowering D ogw ood) 

Juglans nigra 1 19 20 

(Black Walnut) 

Carya~~ 1 1 

(Shagbark Hicko r y ) 

Pic ea mariana 
1 3 4 

(Norw~y Spru~e) 

Carya tome ntosa 2 2 

{Mockernut Hic k o r y) 
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TABLE II (Con tinu ed ) 

TREES AREA TOTAL 

A B C D E l E2 F 

A e s c ulus glab ra 1 1 
{Ohio Buckeye ) 

Prunus se r otina 1 1 3 5 
{Bla ck Che rry) 

Carya glab r a 1 1 1 1 5 
{Pignut Hickor y) 

A ce r platanoides 1 
(Norway Maple ) 

Ox.yd endrum arbor eum 3 2 2 8 
(Sourwood) 

Fraxinus am e ri cana 2 1 1 l 5 

{White A s h) 

M orus alba l l 

(Whi te Mulb er r y ) 

Ulmu s americana l l 3 

(Ame rican Elm) 

Thuja occidentalis 4 4 

(Northern White Cedar) 

Fagus sp . l l 2 

(Beech) 

Carya cordiforrnis l l 3 5 

(Bitternut Hickory) 

Cercis canadensis 3 2 l 5 11 

(Redbud) 

llex opaca l 3 l 5 

{America; Holly ) 
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TAB LE II (Continue d) 

TREES AREA TOTAL 

A B C D El E2 F 

Tilia americana 1 1 2 
(American Basswood) 

Magnolia vi r giniana 1 1 1 3 
(Sweetbay Magnolia) 

Ginkgo b iloba 2 1 l l 5 
(Ginkgo) 

Liguidambar s tyra ciflua 2 2 
(Swee t gum) 

Ulnius alata l 1 
(Winge d Elm) 

Larix laric ina l 1 
(Ame rican Lar c h) 

Picea glauca l l 
(White Spruce) 

2 ~ 

9 Celtis occidentalis J 

(American Hackberry) 

Tax.odium distichum 1 l 

(Bald Cypress) 



FIGURE 2 

Trap Site T ag 

FIGURE 3 

Modifi e d Treadle Trap 
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ThC' squirr e ls we r e liv e -trappe d in 9" .X 9 11 X 24" tr eadl e - typ e 

wir e trap s . Th e tr a p s we r e modifie d wi th 1/ 8th in ch masonite peg board . 

T hi s wa s fo und t o inhib it t r a p- s h ock and ha r a ss m ent by d ogs (Figur e 3) . 

Handling B ox 

Initia lly , the e ntir e tra p wa s place d i n a wood e n box with a 

ple x i g las s fr ont, and e th e r was di r e c tly appli e d to s ub du e the anima l 

(Figur e 4) , Thi s wo r ked fa irly we ll; h oweve r , i t wa s rathe r tim e ­

c ons U1ning a nd r e quir e d a l ot of e the r . The r efor e , a h olding box with a 

sliding - d oo r was cons tructe d of clear 1/ 8" ple xi gla ss . The squirr e l was 

trans fe rr e d fr om the tra p t o th e " kno c k -out " box wh e r e i t wa s ana es the -

tiz e d (Figur e 5) . 

The squirr e l was de t e r m in ed to b e uncon s c i ous by a lack of body 

m ove1ne n t a nd r a pid, un contr o lle d ey e m ovem ent. As s oon as the s e 

signs w e r e n o tic ed, t h e s quirr e l was imm e di ate ly r e mov e d for proc e ssing. 

Usua lly , 2 t easpo on s of e the r was s uffici en t to s ub due a squirrel fo r 

app r oximate l y 3 minutes . T he amount of e the r utiliz e d was n o t a s 

important as watc hin g fo r the c ritical s i gn s of un c on s c i ousne ss. By 

using this m e thod , onl y one s quirr e l wa s ki lle d d ue to an ov e rdo s e. 

Data C olle c ti on 

E ach squir r e l was s exe d by ex t e r na l obs e r vati on . The a ge wa s 

d e t e r mine d by a combina ti on of th r e e m e thod s . The s e w e r e : t a il- pe lag e 

patt e r ns a s d e s c rib ed by Shar p (1 958), we i gh t ca tego r i e s a s d e fined by 

Uhlig ( 1955a , 195 5b ), a nd durin g the wi n t e r m onths rump-pe la ge was 



FIGURE 4 

Wooden Knockout B ox 

FIGURE 5 

Ple xiglas s Knockou t Box 
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utili zed as described by Barrie r and Barka l ow ( 196 7). A t o tal of six 

age/sex c ategorjcs we r e- cs tab li s h f! cl fo r th e squirr e ls : Adult M a l e , 

Juv e nile M a l e , Ne s tling M a l e , and the f emal e e q uival e nts . A n e s tling 

w a s d e fin e d a s t h a t i n div idual whi c h had n ot y e t initially l eft th e d e n tr e e , 

and was usually no m o r e tha n 10 w ee k s ol d . T h is i s ve r y s imila r to the 

n e s tling c a t eg o r y d e sc rib e d by Uh lig (1 9 55 a ) . The t e rm juv e nile r e f e rr e d 

t o the indiv idua l w h i c h had l eft th e d e n t r ee b u t was not s exually matur e , 

and a n adult wa s s exually matur e (B r own a nd Yea g e r, 19 45) . N c s tling s 

w e r e o nly tr a pped u n d e r unu s u a l c o n d iti ons suc h as during a li tt e r m ove ­

m ent o r p e rhap s fo llo wing pa r e nta l a bando nm E' nt whic h fo r ce d t h e you ng 

onto t h e g r o u n d ea rli e r than no rma l. 

On c e s ex e d and plac e d in t h e pr ope r a ge cate g or y , the squirr e l 

was w e i ghed i n g r ams on a t ri ple - b e am bal ance . Next, t h e anima l was 

e ar tagg e d w ith an i ndi vid ua lly n u mbe r ed a luminum tag . The t ag s 

utili z e d w e re R a bbit Ea r T a g s (4 - 41) o b ta i n e d fr om the Nati onal B a nd 

and T ag Compa ny (Newp ort, KY.) . C o l o r e d pla sti c washe rs (4- 4 2) were 

affixed t o the o ppo sit e side of the metal tag t o a id in categorizing the 

individual squirr e l fo r f i e ld r e c ogniti on . M a l es we r e tagge d in the right 

e ar a nd fe male s the l eft ear . Adults rec e i v e d r e d washe rs, juveniles 

o range , and n e stli n g s r e ce i ved w hite w as h e rs (F i g ur e 6 ). 

In the latte r s tage s o f the study, s quirr e l s w e r e m arke d with an 

indiv idual ide n tifyin g patte rn of Jamar D fu r d y e . Jama r D pr odu ce s a 

blackene d a r ea of fur which i s hi ghly v i sib l e (Fig ur e 7). A sample of the 



FIGURE 6a 

Ear Tag Syste m 

FIGURE 6b 

Ear Tag Attache d 
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FIGURE 7 

Jamar D Marking 
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pa tt e rn s u li li zc> d i s s hown i n F i gu r e 8. T hi s dye is c omm e r ci a lly 

availab l e fr om t he J amar Ch emical Compa ny, North A ndove r, Maine. 

The r e p r od u c tiv e sta tus of the s quir r e l s was de te rmined in the 

fo llowi ng mann e r: A f em ale was consider e d l a c tatin g if th e nipple s we r e 

enlar ge d and milk could b e pr oduced by gentl e knea ding. Als o , if birth 

had taken pla ce , the hair surr ounding th e nipple wa s often push e d down 

or abs e nt due to th e nursing of the y oun g . On yo ung femal e squirr e ls, 

the r e was oft e n n o vi s ible indic ation of mamma r y glan ds (Brown and 

Yeager, 1945) . Ma.le s quirr e ls we r e cla s sifie d a s t o t e sticular position 

and scrotal c ond iti on . The thr e e testicula r c a teg ori e s utilized were 

abdominal, ing uina l and sc rotal. A dar k ly pigm e nted sc r otum relatively 

free fr om hair and containing teste s was usually indi ca tive of a n individual 

that was sexually matur e and in bre e din g c on dition . A s c rotum covered 

with hair and rath e r shrunken indicated sexual quies c ence (Brauer and 

Dusing, 1961) . 

Minimum h om e rang e was dete rmined by a m e thod similar to 

that d e s c ribed b y Flyge r (1960) . An aerial pho tograph of the study area 

on a scale of 1: 100 was obtained from Atlantic Aerial Surveys, Huntsville, 

Alabama . An ov e rlay was construc ted on clear acetate , and all trap 

sites labele d , The oute rmost points of ca ptur e and dye sightings were 

conne cted for thos e animals with a minimum of four points of known 

A Polar P
lanimeter was then employ e d to determine the home rang e, 

area which was then conve rted t o ac r e s . Initially minimum h orn e range 

a grid system was to be utilized. This was aba ndone d du e to a high 
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FIGURE 8 

S a mple Markin g P a tte r ns 
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in c id e n ce of theft which fo r ced the trc1.ps to be c hain e d to tr ees. T h e 

i n i t i a l 25 traps we r e con cen trate d i n de s i g na t e d a r eas a n d w e r e ro tated 

e v e ry two to thr ee w ee k s d e p e ndi ng upo n the wea th e r . T h e t h e ft a nd 

d es truc t ion of t rap s fo r ce d a redu c tion i n a r ea satur a t i on unti l e v e ntually 

only one ar e a cou l d b e t r apped a t a tim e . 

T h e annua l r e p r o duc tive c yc l e wa s e sta blis h e d by a c r o ss-ch e ck 

of t h r ee systems . The condition o f t h e r e pr oduc t i v e o r gans was on e 

fa c t o r. A se cond i n d icato r was dir ect ob se r vat i on of s e x u a l b eha v i o r 

among squirr e l s as d e sc rib e d by H o r w i ch in 197 2 . T h e thi rd s y stem 

wa s th e t r a ppin g o r l o c ation of nestli ngs o r juvenil e s w h ich had r e cently 

l eft the d en tr eE'. In this in s tance , e x trapo lati on b ased upon weights and 

ges t a ti on p er i od w a s empl oye d t o a rriv e at co pula t i on and bir t h date s. 

The wo rk of B r aue r a n d Dus ing ( 196 1) and Uhlig ( 1955 a ) w as utili z e d as a 

g uide fo r t his pha s e of the s t udy . 

So c ial b e hav i o r w a s dete rmine d b y a cod e d eve l op e d from the 

paper presente d b y H o r w i c h ( 197 2). The c ode utili z e d i s shown in 

Figur e 9 . Obs e rvati o n of tagged and dy ed squ i r r e ls was utili zed e x clu-

sive ly for this p o rtion of the study . 

h f e / Se x c a t ego r i es was e stabli s h ed b y The soc ial hi e r a r c y or ag 

the utilization o f an e n.counte r- s~bmission c o d e (Figur e 10) u s e d w hile 

obs e r v ing s quirr e l s . 
Whe n two squirr e l s enc oun t e r e d on e an othe r, the 

n u m b e r whic h r e pr e s ente d on e in div idua l showin g 
r e sult w a s n o t e d as a 

d ominanc e ove r anothe r . 
S ubmission wa s indi c a t e d b y the acqu is i tion of 



A. Play 

1. L ocom otory 

F I GURE 9 

Soc ial Code 

2. Othe r ; including s exual play 

B . Defens i v e B e h av i or 
1. R e tr e at 

2 . Gr owling fr om d en h ol e 
3 . Jumping a t 

C. Aggr e ssive B e ha v i o r 

1. Jumping at a gg r ess i ve ly 
2 . Chasing 
3. Running at 
4 . Pawing 

D. Comfort B e havior 
1. So c ial gr ooming 
2. Wash-Groom-Comb s e que n ce 

E . Repr o du c tiv e B e havior 

1. F e male into l e rant of male advan c e s 
2. Sniff/ lick v a ginal area 
3. Males ga ng up on "by-standing" mal e 
4 . Males b e come very aggressiv e t owards e a c h other, and 

female runs t o h o le of d e n, or turns t o fac e l eading male 
::>. Lead male maintains prime position n ear female 
6. Male approa c h e s fe male ve r y car e fully 
7. If f emale leaves, males follow or search for h e r e mitting 

a "stifled sne eze" vocalizati on which only occurs at this 

stage of mating 
8 . F e male approa ches a mal e of her c hoi ce 

9. Copulation 
10. Male grooms penis 
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FIGURE 10 

Soc ial Hie rarchy Cod e 

'~ l. AM / AM 

2 o A M/ AF 

30 A M/ JM 

4 o AM / JF 

So AF/AF 

6 0 AF / AM 

7. AF/JF 

8 0 AF/JM 

9. JF/AF 

1 Oo JF/ JF 

11. JF/AM 

12 0 JF/JM 

130 JM/AF 

140 JM/JF 

15 0 JM / AM 

16 0 JM/JM 

* # 1 indicate s Adult M a l e d e m onstrate d d omina n ce ove r a nothe r 
Adult Male o 
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the p ostur e o r a c tions as d e scr ib e d by Pack, Mos b y , a n d S i ege l (1 96 7) 

and H o rwich ( 1972) . 



CHAPTER IV 

RESULTS 

During the per i od o f 5 August 197 6 t o 4 August 1977, a t o ta l of 

468 h our s was s p ent in the fie ld manag i ng traps or obse r v i ng g r ay 

squirrel b e hav i o r. During this time inte rval, 3 , 008 trap days wer e 

r eco rd ed . 

Minimum .fiom e R ang e 

The t o tal capture data is swnma r iz e d in th ':! Appe ndix. The 

minimum h om e rang e of the squirr e ls with a minimum of fou r r ecapture/ 

dye s ightings is summarized in Figure 11 , Using Dun can I s Multiple 

Rang e and the Stud ent-t test b oth at the . 05 l e vel of signifi cance, it was 

determ ine d tha t the adult male I s mi11imum home rang e was signifi cantly 

larg e r than all o ther age/ sex categ o ri e s. The only othe r ca tegor y w hich 

was significantly diffe r e nt from ano ther was that of the juvenile male I s 

as oppos e d t o the juvenile female's c ategory . 

The minimum home range of dyed indi vidual s as opposed to the 

tagged-only individuals is summarized in T able III. At the , 05 level of 

signifi c ance , eve ry age/ sex c ategory of dyed s quirr e ls was larger than 

their tagged-only counterparts • 

analysis . 

The Stud e nt-t test was utili ze d fo r this 
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TABLE III 

M ean Minimum Home Range of Dye d 
V e rs us Tagged Squirr el s 

Dyed 

Tagged 

A c r e s 

AM AF JM JF ------- ----

4 . 02 1.18 1. 3 8 .64 

2 . 90 . 38 .79 .44 

3 1 
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Annual R e p rod ucti ve ~y cle 

T h e d e t e r m i na t i o n of the annua l r e pr odu c tive cy cl e wa s ba se d 

up on f i v e fac t o r s . The s e a r e summa ri z e d in T able s IV-VIII. The 

indi cato rs utili z e d we r e : obse r v e d r epr odu c ti ve ac ti vi ty with e mpha sis 

on date s o f copula ti on, t h e d e t ermina tion of a g e of captur ed ne s tli n gs a nd 

n ewl y t urne d j uv e n il e s, t h e occurr e n c e of la c ta ti n g fe male s, the sta tus 

o f a dult m a l e ge nita l s, and the si g htin g of yo ung s quirrel s which h a d 

r ecently v entur e d fo rth fr om the d en tr e e onto the ground . The pr e sented 

r e pr oduc tive c y cle is not m e ant t o be a fir m and un c hanging s e t of 

o c c urr e n ce dates . The r efo r e , Table IX r e pr e se nts a minimum time 

peri od for this partic ular y ear . 

Annual and Se a s onal B od_y ~ eight 

The m ean annual b ody w eight for the a ge cate g o ri e s and ag e / sex 

cate gorie s is summarized in Tabl e X . Due t o the inh e rently large 

standard deviation, n o significant differ e n ce wa s r ealiz ed . The reason 

for this will be discussed further in Chapt e r V • 

The seasonal weight fluctuati on for the various age/ sex categ o ries 

has been summarized in Figures 12-15. A mu c h cl earer pictur e of the 

b achieved by studying the individual cases seasonal weight variation can e 

as pres e nted in the Appendix. 



Date 

8 Aug 76 

5 Jan 77 

21 Jan 77 

11 Feb 77 

18 Jul 77 

TABLE IV 

Obs e rved Reproductive A ctivity 

A c tivity 

Copulati on 

Copulation/Male Grooms Penis 

Complete Mating Sequence 

Copulation/ Ma l e Grooms Penis 

C opulati on/ M al e Gr ooms Penis 
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TABLE V 

Birth Dates of Young Squirr els 

Date 
of W ei ght Dete rmined 

Capture (gms ) Ag e Birth Date 

7 Sep 76 21. 2 2 Days S Se p 76 

15 Oct 76 106 4 1 Days 4 Sep 76 

1 Nov 76 219 70 Days 24 Aug 76 

4 Nov 76 213 7 3 Days 24 Aug 76 

5 Nov 76 220 70 Days 28 Aug 76 

25 Mar 77 120 48 Day s 8 Feb 77 

20 Apr 77 195 66 Days 15 F eb 77 

23 Apr 77 201 69 Days 15 Feb 77 

12 May 77 296 93 Days 10 Feb 77 

27 May 77 245 7 8 Days 11 Mar 77 

3 Jun 77 220 75 Da ys 21 Mar 77 

3 Jun 77 213 71 Day s 25 Mar 77 

16 Jun 77 269 84 Days 25 Mar 77 

26 Jun 77 296 94 Day s 25 Mar 77 



TABLE VI 

P e r c ent L ac tating Adult Females During 

the Pr o p o s e d Cycle 

P e riod 

24 Aug- 21 S e p 
22 Sep- 2 Nov 

3 N ov -30 N ov 
1 Dec-31 Dec 
l Jan- 11 Feb 

13 Feb-25 Mar 
26 Mar- 22 Apr 
23 Apr- 3 Jun 

4 Jun-10 Jul 
11 Jul- 8 Aug 

9 Aug-23 Aug 

Per ce n t L ac tating 

8 3.3 
87.0 

0.0 
0.0 

0:< NA 
85.7 
78 .6 
3 3 . 3 
0.0 

,:<>:<NA 
;<:,:,NA 

*Squirrels not trapped du e to in c l ement 

weather c onditions. 

0i<* Not enough captures for a meaningful 

percentile . 
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TAB LE VII 

P e r ce n t of S exu a lly A c tive Adult M a l e G e nital s 
D u ring Pr o p osed Cycle 

P e ri o d 

24 Aug -21 S e p 
22 S e p- 2 N ov 

3 N ov - 30 N ov 
1 D ec - 3 1 D ec 
1 J a n-11 Feb 

1 3 F e b-2 5 M a. r 
"c. 6 Mar-22 Apr 
23 Apr- 3 Jun 

4 Jun-10 Jul 
] 1 Jul- 8 Aug 

9 Aug-23 Aug 

P e r cent Sexu a lly 
Acti ve 

10 0 
16 . 7 

0 .0 
0 . 0 

::< NA 

87. 5 
88 . 9 
26 . 7 
67.0 

100 
100 

,:,squirr e ls n o t tra p p e d due t o inc l ement 

weathe r conditions. 
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TABLE VIII 

Sighting s of Yo ung Whi c h Ha d R e c en tly 
L e ft Den Tr e e 

Date s of Sighting s 

3 Nov 76 
11 Nov 76 
30 Nov 76 
20 Apr 77 
21 Apr 77 
23 Apr 77 

9 May 77 
3 Jun 77 
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TABLE IX 

Annual Reproducti ve Cycle 

Dates 

24 Aug-21 Sep 
2 Nov-30 Nov 
l Jan-11 Feb 

13 Feb-25 Mar 
23 Apr- 4 Jun 
11 Jul- 8 Aug 

Oc c urr ence 

Birth 

Nestlings L ea ve D e n Tree 
Mating (C o pulation) 
Birth 
Nestlings Leave Den Tree 
Mating (Copulati on) 
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TAB LE X 

M e an Ann u a l B o d y W e i ght 

Ag e /S e x Ca tego r y 

Adult 
Juv e nil e 
Adult F e male 
Adult Male 
Juvenile Male 
Juvenile Female 

M e an 
W e ight 

(gms ) 

482 . 2 
389 . 1 
486 . 8 
4 77.5 
3 95 .4 
387.2 
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Annual Male Reproduc tive Activ it y 

Th e annua l move m e nt of the mal e t e s t es fr om th e abdon1ina l Lo 

the scrot a l positio n was inve stiga t e d . A l so , the c h a ng e of the s c rotum 

fr o m the qui e s cen t t o t h e ac tive con d i t i on was examined. The r es ult s 

ar e s ummar iz e d in T a bl e XI. A comple t e dis c us sion fo ll ow s in the 

r e late d s e c tion . 

S oc i a l Hi e r a r c hy 

The s oc ial hi e rar c hy within the p opulatio n wa s examine d as t o its 

poss ible e x iste nce . C onsid e r e d a l o ng with this, w a s its s truc tur e a nd 

metho d o f fun c ti on. The r e sults ar e pr e s e nte d in Table XII . 



TABLE XI 

Annual Cycli c Conditi on of the 
Adult Male Genitalia 

45 

T e ste s S c r otwn ---
M onth Abdominal Inguinal S c r o tal Ina c ti ve 

,:,Jan NA NA 

Feb '~* 100% 
Mar 7. 7 92 . 3 23. 1 

Apr 6 . 3 12 . 5 . 81. 3 62. 5 

May 9. 1 9. l B 1. 8 90 . 9 

Jun 100 42.9 

Jul 100 

Ang 10 0 

Sep 100 25 

O ct 33.3 66 . 7 100 

Nov 100 100 

Dec 100 100 

,:,squirr e ls not trapped due to inclement weather c onditions. 

'~'~Indicates percent of total adult males examine d. 

Active 

100% 
76.9 
37 . 5 

9. 1 
57 . 1 

100 
100 
75 



TABLE XII 

Social Hierarchy Data 

Total # of Adult M Adult F Juvenile M Juvenile F # O f # Of # Of # O f 

Observed (AM) (AF) (JM) (JF) AM AF J M J F 

Season Encounters Encounte rs Encounters Encounters Encounte rs Wins Wins Win s W i ns 

Winter 144 61 31 73 62 50 17 50 2 1 

Spring 133 48 15 69 71 44 4 40 4 0 

Summer 129 43 28 79 51 26 24 5 5 16 

Fall 154 48 10 84 66 46 9 60 40 



TABLE XII (C o ntinue d) 

Social Hi e rarchy Data 

# Of # Of # Of # Of % % % % 
Juv/Juv AM/AF AM/Juv AF/ Juv Enc o unte rs Encounte r s Enc o u nter s Enc o unte r s 

Seas o n Wins Encounters Wins Wins AM Wins AF Wins JM Win s JF Win s 

Winter 59 22 91. 3 61. 5 82 . 0 54 . 8 68 . 5 3 3. 9 

Spring 74 15 91. 7 75 . 0 91. 7 26 . 7 58 . 0 56 . 7 

Summ e r 6 5 1 8 94 . 4 9 3. 3 6 0 . 5 89 . 3 69 . 6 3 1. 4 

F a ll - 85 14 88 . 9 66. 7 95 . 8 90 . 0 71. 4 60 .6 



M inimum H ome Range 

C HAPTER V 

DISC USSI ON 

T h e minimum home rang e varie s from l ocation t o l oca ti on, In 

Ohi o i t was r e p or t e d that the m ean min i m um h om e r ange fo r adult mal e 

g r ay squi rr e l s wa s 16 . 9 a c r e s and that of a dult f emal e s was 8 . o ac r es 

(Do n oh o e a nd B e al, 1972) , In Maryland i t was foun d tha t the a dult m a l e 

r oamed ov e r a m e a n of l. 9 ac r es a nd the fe mal e s existed on an a v erage 

of 1. 2 a c r e s {Flyge r, 196 0) . F o r the p r e s ent s t udy , i t can be seen in 

Figure 11 that the m e a n min imum h om e r ang e fo r a dult mal es was 3. 62 

acr es and that o f a dult fe male s . 61 acr es . T h e s e tr emendou s va riati ons 

b e tw ee n s tudi e s a r e prob a bly due t o h ow well th e par ti cular habi ta t m ee ts 

the n e e ds of the indiv idua l a nima l. In Gr e en w ood C e m et e r y , the foo d i s 

abundant a t all times of t h e year. Wa t e r is al so availabl e in the fo rm of 

city wate r dispe n s ers loca t e d at rand om thr ou gh out the c eme te r y . 

The r e lativ e ly large minimum h om e r ang e of t h e adult m a l es ca n 

b e a ttribute d t o the fa c t t ha t they t y pi ca ll y sea r c h ou t the a dult fe m a l es 

fo r r e pro duc tive purpo s es. The a dult femal e ' s r ange i s ext r em el y small 

due t o the p robab l e in clina ti on to stay nea r th e res pe ctive den t r ee s . 

Show a s ignificant i n c r eas e ov e r th e j uveni l e 
The juv enile m a l es 

fe m a l es at the . 05 l eve l of s ignificance. 
T hi s may i ndi cate an in h e rent 

. b fore the y b e c om e s exua lly m a tur e . 
tendency to r oam 1n m a l e s even e 
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This als o indi c ate s th t d 
e e n e n c y o f t h e j uve ni l e f emal e to r e mai n n e a r 

the d e n tr P.e as h e r a dul t counte rpa rt d o e s . 

Th e m i n imum h ome rang e of d y e d indi v 1· dua l s was signi fi cantly 

g r eate r tha n tha t o f th e un d y e d indi v i duals " Thi s was tr u e fo r a ll ag e / 

Thi s occurs d ue t o the ability t o obta i n with ce r tainty s e x cate g o r i e s . 

mo r e l ocation coo r d inate s fo r the dye d individua l s . D onoh oe a n d Beal 

(197 2) d e t e rmin e d that th e mo r e fixes one has fo r an i n di vidu a l, t h e 

c l os e r on e c o1nes t o a ppr oa c hing the true h om e ran g e . T h" · t· 11 1s 1s e s sen 1a y 

what occurred during t h e p r e s ent s t ud y . 

Annua l R e pr o duc tiv e C y cle 

The annual r e pr oductiv e cyc l e t e nds t o va r y from s ta t e t o state . 

In fac t it o ften varies c onsiderably d e p e nding up o n the spe cif ic l ocation . 

in the state in whi c h a s tudy ta k e s pla c e . I n Ohi o C hapman (1 939) 

r e p or t e d that the r e w as onl y o n e mating s ea s on whi c h las t e d fr om Jan­

uary thru F e brua ry . H o w eve r, h e n o t e d tha t in the s outh e rn p o rti on of 

the state ther e was a p o ssibility o f biann u a l b r e e ding seas ons oc curring . 

In 197 5 Nixon and McClain showed a d e finit e b iannual br e eding s e ason 

for gray squirr e ls in s outheaste rn Ohi o . Th e y r e p o r te d that b r e e din g 

occurr e d from 2 January to 25 January a nd fr om 19 May to 18 Jun e . In 

Kentuc k y i t was d e m onstrate d in 1961 by Brau e r a nd Dusing tha t t his 

state had a biannual gray squirrel br eedin g s ea s on . The b r eeding da tes 

wer e Decemb e r through January and mid-Jun e thr ou g h July . 
Wi th this 

in mind, the autho r was n o t surprised to f i n d a bia n n ua l b r eedin g s eason 
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in T e n nessee . 
The fir st breeding s eason of the year las ts a pproximate l y 

fr om l January to 11 F e bruary (Table IX) .. Th 
- e second br ee ding season 

ext ends from appr oxim;;i.te l y 11 July t o 8 August . Th · · · l 
e 1n1t1a seas on m ay 

be l onge r due t o a t e ndency toward l onger pe r i ods of dayligh t whi c h con-

tr i b u tes t o a continua l scrotal p o siti on of the ma l e tes t es . With the 

second bre e ding season, the hours of daylight are fewe r per day, a nd 

the t e stes hav e a t end ency to move t o the abdominal p ositi on and the refore 

become quiescent. 

The pr oposed cycle offers suggestions fo r gray squirr el manag e ­

ment in M ontgom e ry C ounty, T enne ss ee . The present ( 1977-197 8) 

Tenness ee gray squirr el hunting seas on b e gins 27 August and extends 

until 31 January, This implies that for every a dult f e m a l e k ill e d from 

27 August until 1 November, when the nestlings begin leaving the d en 

tre e s, that a litte r is l eft t o starve. Although c rue l, this practice do e s 

not seriously affect the Montgomery County g r ay squirrel population at 

the present time. However, as hunting grows in popularity, there may 

com e a time when the gray squirrel population seriously declin e s. The 

declin e could possibly be avoided by altering the hunting season to begin 

the first of Nov e mb e r and continuing until mid-February. 

Annual and Seasonal Body _Weight 

1 b d we ights of t he various 
The av e rag e annual and s eas ona o y 

have 
been summarized in Table X and Figures 12-15 . 

age/sex categorie s 

. compare d favorably wi th 
The mean w eights for the various categori e s 
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tho s e o f o
th

e r studi c s s u ch a s Br o wn a nd Yeage r' s 1945 Illinoi s study. 

In th e c urr e nt stud y , the mean a nnual adult m ale w e i ght was 477 . 5 g r ams 

a nd the adult female ' s m ean annua l w e ight was 486. 4 g r ams. Alth ough 

a tr e nd is d e m onstrated, the two a r e not s igni fi cantly di ffe r ent. This 

particular d iffe r e nce may p o s s ibly b e attri but ed to th e extra we i gh t s om e 

adult fe mal es mai ntain d u r ing ce r tain phas e s of th e r e pr oduc tive cycle . 

How e ve r, thi s l a c k of a s i gn i fi cant weight diffe r enc e h old s true wh en 

comparing a n y c ombin ati on of the vario u s ag e o r ag e / sex ca tego ri e s. 

Thi s phe n om encm is b e li eve d t o b e d u e t o th e broad categorie s of sex a nd 

age. F o r example , a n adul t f emale may w eig h onl y 390 grams whi l e a 

juv enile fe male may w e i gh t 4 40 grams. Ins tances such as this c r eate 

la r ge standard d e via ti ons within th e population . 

Seasonally, th e weights fo r each ca t eg ory do no t va r y s i gni fi c a n tly. 

This is due to the abundance of food whi c h is availa ble thr oughout the 

year. The sto rage of large quantiti e s of white oak ac orns, hic kor y nuts, 

walnuts, plus the availability of tree bark, maple -se e ds, m agnolia s e eds, 

various fungi, and a gr eat number of grubs make it easy for the gray 

squirrels to maintain fairly constant annual b ody weights. Winte r fee d-

b een e s tablishe d b y th e c eme t e r y employee s t o ing stations have als o 

aid the populati on thr o ugh the harsh seas on . All of the pr ev i ous ly m en-

consum e d i n th e pr e s ence of th e a uthor tioned type s of foo d ha ve b een 

f h fo od abundanc e a nd the r e sults o sue l· s clea rly s how n i n Fi gur e 12-15. 
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Annua l Cycli c Condi ti on s of the Adult M · l G · t 1· . _ _ __ ____ -~_:'._ . E'lll a 1a 

T h e m ove m ent of the adul t male te ste s fr om th e sc r o ta l to th C' 

abdomina l po s i t i on has bee n th e cau s e fo r l ong standing fo lklo r e . It i s 

b e li eved b y many p e opl e that the a dult femal~ g r ay s quirr e l wi ll cas tr ate 

ma l e s unde r va r yi ng con di tions . At first s ight, thi s i s a logi cal con­

clusion since during the wi nte r months many a d ult m a l es will b e ha rv e ste d 

whi c h appa r e ntly hav e n o t e stes. This phe nom en on ha s b een studi ed and 

partia lly ex pl a i ned in K e ntucky by Braue r a nd Dusin g during a 1961 study. 

They found that the t e ste s maintain thr e e pos ition s thr oughout the year. 

These w e re d e s c rib e d a s the abdominal, inguina l, a nd s c rotal p ositi ons. 

In conjunc tion with this, Brauer a nd Dusing examin ed a nd de s c ribed the 

scrotum as to active and quiesc e nt conditions. 

By e xamining Table XI, it can b e s een tha t the te sti c ular p ositions 

ar e probably photoperiodic in origin as r e port e d by Allanson in 19 33. 

During both bre e ding s easons, the testes ar e in the s c rotal position and 

the scrotum is in the active condition. As the s umm e r s eason passes 

and the daylight hours l e ss e n, the testes m ove t o the inguinal and then 

the abdominal c ondition. In Septembe r l 00 perce nt of the testes were 

t in the a c tiv e c ondition. By scrotal with 75 perc e nt of the scro urns 

October 66. 7 percent were inguinal and 33. 3 percent abdominal and 

b h w l00 pe r cent a bdominal testes . both Nove mber a nd Decem er s 0 
This 

season, and t he r efor e explains the is during the height of the hunting 

tal f t t . on As December passes a n e o cas ra 1 • 
d the daylight hours lengthen, 

. to the scrotal position. By February the testes 
the t e ste s begin movmg 
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a r c sc r o ta l a
nd 

ac tive in time fo r the b r e e ding season. Due to heav y 

sn ow a nd high r is k of t r a p dea th due t o ex po · 1 
, . s ur e , no s q u1 r r e s we r e 

exami ned durin g J a nua r y . By de duc tion J anua r y wo uld pr oba b ly pr od uce 

a s i gnifi ca nt n umb e r of inguina l p os ition e d t es tes . Thi s ca n b e l ogically 

d e duce d s i n c e i n D ecem b e r 100 p e r c en t we r e ab d ominal and in F e brua r y 

100 p e r c e nt w e r e s c r o tal. 

During the s umm e r s ea son, p os s ib ly due to long pe ri ods of day ­

light, the t e stes do n o t r e tra c t to the a bdomina l pos iti on a s a rule . 

How ev e r, durin g Ma y and Jun e 90 . 0 pe r ce nt a nd 42. 9 pe r cent of the 

s c r otums ar e in the quie s ce nt conditi on . H ow ev e r, by Augus t , 100 pe r­

cent a r e a gain a c tiv e in p r e pa r a tio n fo r th e br ee ding s eas on . 

This occ urr e nc e r e quires mor e s tudy a s indicate d by the la ck of 

lite rature. Why the s c r o tum b e c om e s qui e s c en t whil e the te ste s a r e 

scr o tal is anothe r ar e a whi c h needs furth e r in ve s tigati on . 

Social Hi e rarchy 

Although social hi e rarchy is a very subtle fa c tor in a gra y 

squirr e l population, it none theless exists . It i s no t a bla tant phen om enon 

d 11 • chic ke ns in whi ch viol en ce can erupt with as with the "pe c king- o r e r m 

. h th new dominant individual. Th e author fights in order t o e stabhs e 

d' t th same station without a witnessed many squirrels often fee mg a e 

Or harsh territorial b ehav i or occurrin g. sign of viole nc e The only si gn 

. as on and when the adult d · the mating se , of aggr e ssion oc curred unng 

d " h e r den tree femal e w ould "guar entran ce fr om intrude rs. T a ble XII 
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is based upon those us ua lly no n · 1 t 
vi o e n enc ounte r s whi c h we r e dc~ c r ib e d 

by Horwi c h i n 197 2 . 

Out o f an annual tota l of 200 observ ed a dult ma l e enc ounte rs, the 

adult mal e sh ow e d domi nance 1·n 83 , o per ce nt . Ad 
ult females showe d 

dominanc e i n 64. 3 p e rcent of the ir annual obs e r ve d encounte rs. It 

b ecom es imm e d iately apparent tha t the adult mal es are th e dom inant 

figur e s in the soc ial hie r ar c hy. However , a l ot of the dominance depends 

upon th e status of the p opulation in r e lation t o the br ee ding s eas on. F o r 

example , the a dult f emale only "win s" an ove r a ll 64. 3 pe r ce nt of h e r 

encounters. But during the fall when nestlings a re pr e s ent, the adult 

female wins 90. 0 p e r cent of he r encounters. Encounters ar e few during 

this time, but the adult fem a le is usually dominant. 

Juv e niles consistently hav e m o r e en counte rs than a dults, but a 

maj ority of the s e ar e juveni le-juvenile play enc ounters . When juvenile s 

e ncounter adults, they submit 91 . 6 p e r cent of the time to males, and 

74. 1 percent of the time to females. Adult female s oft en run fr om or 

submit to juvenile s, but this is due to the fact that they would r ather 

return to the de n rather than interact with othe r individuals. 

The r es ults obtained are in k eeping with tho s e obtained b y Pack, 

61 In their study, howeve r, indi vidua l s were Mosby and Siegel in 19 , 

observed for s ocial d ominance. Adult mal e s we r e found t o be dominant 

with adult females foll owing. The remainde r of the population was 

Th P. younger the individual, the 
c lassifie d d e pending upon sex a nd age . 

lower it was found to b e in social ranking. 
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C o n ce rning juvenile mal es a s o pposed t o juv e nile f e m a l e s, th e 

male s win 66 . 9 p e r cent of the ir encounte rs and the f emal e s only win 

45 , 7 p e r ce nt. Even at the juvenile stag e of developm ent, mal e s show 

a tendenc y t owards twice the social dominance as females. 



CHAPT ER VI 

SUMMARY 

A study wa s co nduc t e d uti lizin g a gray squi rr e l popula ti on l ocate d 

a t Gr eenw ood C em e t e r y in Montg om e ry Count y , Tenne s see . Tra ppi ng 

and obs e rvation b e gan 5 A ugust 197 6 a nd con tinue d un t il 4 A ugu s t 1977 . 

In th is study 104 s q uirr e l s we r e tag ge d . The s e we r e uti li ze d fo r r e cap­

tur e and obs e rv a tion . Data c onc e r ning 421 r eca ptur e s or dye s i ghting s 

we r e c o llec t e d a l on g with lhe obs e r v ing of 56 0 s ocial encoun t e r s . 

T he fo llowi ng a r e c onclus io n s conce rning this g r ay s qu ir r e l 

popu lation bas e d o n th e data obta ine d in th l! pr e sen t study anr! com pa ris ons 

with othe r studi es : 

1. The m ea n minim um hom e r an ge fo r adult mal e s was 3. 62 

2. 

a c r es . This showe d a s ignifi c a nt diffe r en ce when compa r ed 

t o . 6 1 ac r e s fo r a dult fema l e s, 1. 33 a cr e s fo r juvenil e 

m a l e s , a nd . 45 acr e s fo r j uven i l e fe ma l es. T h e juvenil e 

m a l e , s minimum h om e rang e sh owe d a signifi cant diffe r ence 

ov e r j uve nil e fe male 's . 

h r an ge oi ,i ye rl indi vidual s was The m e an minimum om e 

large r tha n that of ta gg e d indi vidua l s for the s i gnifi cantly 

. s ag e / s ex categ ories. var 1ou · 

3. This gray squir r e l population 
utili ze d a bia nnua l r epr oduc -

. las te d fr om l January The firs t br eedrng seas on tiv e cycle. 



4 . 

57 

t o l l F c b r ua r y ' and th e s e c o nd f r o n 1 1 1 July l o 8 Aug usL 

T h e l a tt e r br e e ding S <>ason coin c i d e s w it h th e Tc n nl"Ss e e 

gr a y s q uirr e l h u nti ng s e as o n a nd s h o u l d b e c on si d e red in 

gam e mana geme nt of t h e s p e c i e s . 

T h e sea sona l w e ights o f eac h age/ s e x c a t e go r y did n o t 

fl ue l uat e s i g nific a n tly. Thi s is pr o bably due t o the g r e at 

ab u ndance of b oth nat u ral and w int e r f e eding statio n f oods. 

5. T he t e ste s o f a dult male s foll o we d an a n n ual pho t o p e r iodi c 

cy c l e . Durin g the sho rte r day s , the t e s t e s move d t o and 

r e maine d in the a bd o minal p osi ti o n . As t h e p e r i od of d a y -

ligh t l e ngthe n e d, th e t e st e s m o v e d t o and r e maine d in the 

s c r o tal p os itio n . H o w e v e r, th <" s c ro t a l p o siti on did n o t 

auto matically indicate that th e a nima l w as in t h e br ee ding 

c ondition. The s c r o tum wa s o ft en i n the qui e s cent c onditi on 

as described by Braue r and Dusin g in 1961. With th e adv e nt 

of th e breeding season, the sv r o turn would m a inta in the 

active c o ndition . 

6. Soc ial hierarchy study indicate d the fo llo wing dominanc e 

p a tt e rn . 
Adult mal e s w e r e d o 1nina nt over a ll age/s e x cate -

gori e s. l d d onl in a n c e o ve r a ll a g e/ se:x 
Adult f e male s s 1ow e 

categories except for the adult male ca t ego ry . 
Juv e nile 

doml·nance ov e r juv e ni le fe mal e s o nl y . 
males showed 

E:x ce p-

d during va r i o u s ph a s es o f th e 
tions to this pattern occurr e 

reproductive cycle. 
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Captur e /R eca ptur e Data 

TA G AG E DA TE ---- T RAP WEIGHT STAT US OF JAMAR-D 
# SEX T IME SITE (gm s ) GE NITALIA MARKING 

0 A F 10 /1/7 6 D-2 5 12 La c tatin g NO 
17 20 

3 JM 8 / 10 /7 6 B- 6 42 3 Abdom ina l NO 
1900 Quie s c en t 

4 JM 3 /7 /77 A-7 38 3 Ab dom i na l YES 
17 20 Qui e scent 

4/ 3 /77 B-1 40 1 Inguina l YES 

1600 Qui e s cent 

4/26/77 F-6 409 Inguina l YES 

1700 Qui e s c e nt 

5/ 15/77 A-1 41 2 Ing uina l NO 

1830 Qui escent 

7 /28/77 A-1 42 9 Inguinal NO 

18 30 Qui e scen t 

NO E-6 445 Abdominal 
5 JM 4 /25/77 

Quies c ent 
1800 

460 Inguinal . NO 
5/ 3 /77 E-7 

1800 
Qui e scent 

---
Lacta tin g YES 

519 
6 AF 3/11/77 D- 8 

1700 

NA YES 
4/ 3/77 F - 2 NA 

1600 

NA YES 

4/ 7 / 77 E-4 NA 

0715 
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----------
TAG AGE DATE T RAP WEIGHT STA T US OF JAMAR-D 

--
II SEX TI ME SITE (gin s ) GENITALIA MARKING ----------

. -- --- ------ -. 
6 A F 4/ 26/77 E-1 50 5 Non - YES 1830 

Lana ti ng 

5 / 18 /77 F- 2 NA NA YE S 0945 

7/ 3 /77 E - 2 446 Non- YES 1930 
Lacta ting 

8 JM 3 /2 9 /77 B- 3 440 Inguina l YES 
0900 Quie scent 

4/1/77 B -4 
16 30 

NA NA YES 

4/ 5 /77 B-2 NA NA YES 
16 30 

4/9/77 F-9 NA NA YES 
0830 

4 /12/77 B-2 NA NA YES 

9 AM 11/1 4 /76 F-16 420 Abdominal NO 

08 30 Qui e scen t 

6/10/77 D-1 3 490 Scr ota l NO 

0830 Active 

6/ 15/77 D-14 50 2 Scr otal NO 

0700 Ac tive 

6/ 19/77 C-5 506 Sc r otal NO 

1930 A c ti ve 

Scrotal NO D-5 507 6/28/77 
Active 

1930 

Scr otal NO 
D-4 505 7/1/77 

A ctive 
0700 
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TAG AGE DATE TRAP WEIGHT STAT US OF JAMAR - D 
-- --# SEX TI ME SITE (gms ) GE NITALIA MARKING 

10 AF 8/8/76 A - 4 474 Non- NO 09 15 
Lac ta ting 

8 /2 9 /7 6 A - 2 4.S5 Non - NO 08 00 
La ctating 

8/3 1/ 76 A - 2 NA La c tating NO 1900 

9 / 2 /7 6 A-4 NA L a c ta ting NO 1900 

? / 8 /7 6 C -1 NA Lac ta ting NO 1745 

2 / 15 /77 A -7 46 5 Lac ta ting NO 

10/4/76 D- 7 448 La c tating NO 
11 AF 

1830 

10/12/76 D- 3 40 0 L a cta ting NO 
183 5 

10/1 3/7 6 D - 11 4 20 La c ta tin g NO 
08 30 

2/ 20/77 D-5 47 0 L a c tating NO 

12 JF 11/4/76 E-2 213 Non- YES 

0800 L a cta ting 

3 / 22/77 B-1 41 2 Non- YES 

1700 Lacta ting 

4/ 1 / 77 C-2 41 8 Non- YES 

0800 Lactatin g 

4/6/77 C- 3 NA NA YES 

0700 

.~'' . 
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TAG AGE DA TE TRAP WEIGHT STATUS OF JAMAR -D # SEX TIME SITE (gm s ) GENITALIA MARKING --~---------- ----
12 JF 4/6/77 E - 4 NA NA YE S 1630 

4/ 7/77 C - 2 393 N<> n- YES 071 5 
Lacta ting 

4/ 7 / 77 E-4 NA NA YES 1700 

4/ 10/77 E-4 NA NA YES 09 30 

4 /1 3 /77 C- 2 NA NA YES 

AF 8 / 28 /7 6 A- 5 525 Non- NO 
13 

1840 Lacta tin g 

8 / 30/7 6 A-2 504 Non - NO 
08 20 Lac tating 

2/ 26/77 A-10 517 Lac ta tin g NO 
l 900 

3 / 12/77 A-7 5 20 Lac ta ting NO 
1630 

6/13/77 A-1 51 2 Non- NO 
1900 Lactating 

15 AM 2/17/77 D-8 41 0 Scr otal NO 

1730 Active 

3 /3/77 A-5 4 35 Sc r ota l NO 
Ina c tiv e 

6/ 10/77 D-12 4 99 Sc r otal NO 

19 30 A cti\·e 

NO 
: ': , 31 2 Non-JF 11/25/76 F-8 

Lact,t tin g 
17 

0900 

:.,,-

.. 
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TAG AGE DA TE T RAP WEIGHT STA TUS OF JAMAR - D -- --- ~-
H SEX T IM E SI T E (gni s ) CE:NlTA LlA MARKING 

17 JF l 2 / 16 /7 6 F-1 340 N on - NO 
08 3 0 La c tatin g 

3 / 11/77 D-1 0 3 80 N on - NO 
1700 L acta ting 

4/20/77 F-2 392. Non - NO 
15 3 0 L a c ta t ing 

18 JF 2/20/77 A-7 365 Non - NO 
07 3 0 L a c tating 

S /15/77 A- 3 380 Non- NO 
1830 L a c ta ting 

7 / 26/77 A-1 37 8 Non- NO 
0930 L a c ta ting 

19 AF 3 /7/77 D - 8 470 Non- YES 

1800 L ac ta ting 

3 /14/77 D - 8 NA L ac ta ting YES 

1700 

3 /15/77 D-1 475 L a c ta tin g YES 

1700 

3/31/77 D - 9 NA NA YES 

1630 

4/4/77 D - 13 NA NA YES 

1630 

. 4/7/77 F- 13 NA NA YES 

1700 
YES NA NA 

4/9/77 F-9 

0830 
YES 

C-2 4 20 N u n-
4/10/77 L acta ting 

0930 ----------------- - - -
Sc r o ta l NO 

B-1 451 
20 AM 9/16/76 A c tive 

1800 
I nguina l NO 

E-4 445 
10/21/76 Quie s cen t 

0900 



64 

~-- - ----TAG AGE DATE TRAP WEIG HT STATUS OF JAMAR-O 
- - -# SEX TIME SITE (gms ) GENITALIA MARKING 

20 AM 12/12/76 F-13 442 Abdomina l NO 161 5 
Qui e scent 

2 /2 3 /77 A-7 4 50 Scr otal NO 1600 
A cti ve 

21 JF 3 /23/77 B-3 412 N on - YES llOO 
L actating 

4/ l / 77 B-2 41 8 Non- YES 1630 
La c tating 

4 /12/77 B-4 NA NA YES 17 30 

4 /1 6 /77 F-7 N A NA YES 
1745 

22 JF 3 /2 3 /77 B-5 414 N on- YES 
1100 Lactating 

4/12/77 F-4 NA NA YES 
1730 

4/13/77 B- 3 417 N on - YES 
17 30 L actatin g 

5/10/77 B-2 405 Non- NO 
1820 Lactat ing 

23 AM 8 /9/76 A-4 46 2 Scr otal NO 

1400 Acti ve 

9/11/76 B-4 440 Scrotal NO 

1900 Active 

12/12/76 F-15 451 Abdomina l NO 

1620 Quiescent 

4/14/77 C-1 4 81 Scr otal NO 

0700 Acti"e 

NO 460 Scrotal 5/31/77 B-3 
Active 06 30 



65 

TAG AGE DATE TRAP WE I G H T STATUS O F JAMAR - D ---
II SEX TI M E SI TE (gms ) G E NI TALIA MARKING ---- - - ·----

25 JM 9 /3/ 7 6 A- 3 40 5 Ab d uminal NO 
19 00 Quie s cen t 

9 / 6 / 7 6 A- 3 40 4 Ab d omina l NO 
0 7 3 0 Qui e sc e n t 

26 JM 10 / 21 /76 B - 4 4 6 0 In gui n a l N O 
0900 Qui esc en t 

AM 3 / 2 3 / 7 7 B - 6 49 9 S c r ot a l NO 
1100 A c ti vP. 

4 / 11 /77 B -1 500 Sc r ota l NO 
17 20 A c ti v e 

4 /1 2 /77 B - 3 46 2 S c r o ta l NO 
17 3 0 Ac ti v e 

------- --
27 JM 11/ 2 /76 B - 3 350 A bd ominal NO 

0 8 00 Qui e s ce n t 

11/20/76 F - 8 37 0 Abd c,m i na l NO 

0800 Qui e s ce n t 

12/5/7 6 F-10 NA Abdominal NO 

16 3 0 Quiesc e nt 

12/9/76 F-7 36 0 Abd o mina l NO 

0800 Qui e sce n t 

45 8 Sc r o ta l NO 
AM 3 /29/77 B - 4 

A c ti ve 0900 

497 S c r ot.1. l NO 
6 /12/77 D-4 

Q ui e sce nt 
0930 

- --- -
L ac uting NO 

E- 3 5 14 
28 AF 10/1 2 /7 6 

1830 
L ac t ,L ting NO 

10/1 4 /76 E -4 51 0 

0900 
NO 

51 5 L a c ta ting 
10/ 19/7 6 E-1 

16 00 
Non - NO 

50 9 
12 /6/7 6 F-1 4 La c ta Lin g 

-------1620 --------- ----- -- -------



66 

TAG AGE DAT E T RAP WEI GHT STATUS OF JAMAR - D 
- - -II SEX TI ME SI TE (grns) GENITALIA MARKI NG 

29 JM 10/2 1/7 6 E - 3 390 Abdomi na l NO 1800 
Qui e scent 

-30 AM 3/ 9/ 77 D-7 464 Scr o ta l YES 17 00 
A c ti ve 

3/ 10/77 E - 2 NA NA YES 17 00 

3 / 16 / 77 A - 3 4 71 S c r c,ta l Y E S 16 30 
A ctive 

4/26/ 77 F -1 47 0 Scr o ta l YES 18 30 
Quic' S cent 

3 1 AF 4/ 17/77 B - 3 460 L rl.cta ting YES 
08 30 

10/ 5 /7 6 D-7 464 L actating NO 
32 AF 

09 30 

10 / 11/7 6 D- 7 4 70 L ac la ting NO 
0 00 

10/18/76 D- 3 456 L acta ti n g NO 
1800 

11 / 5/7 6 D-3 449 L ac la ting NO 
0740 

33 AF 3 /8 / 77 D- 5 44 0 L ac ta tin g YES 

1715 

4/8/77 F-1 NA NA YES 

0800 

6 /10/77 B-2 NA NA YE S 

1930 

6/23 / 77 D- 11 517 N on- YES 

0830 L act J. t ing 

S c r ula l YES 45 9 34 AM 2/19/77 A-7 
Ac tiv e 

09 30 
S c r o tal YE S 445 3 / 5 /77 D-4 
A c ti v e 

ll OO 



67 

TAG AGE DATE TRAP WEIGHT STATUS OF J AMAR -D ----# SEX TIME SITE (gms ) GENITALIA MARKING 
------ ------- ----- --------------------- - --

34 AM >/ 1 2/77 D-1 0 NA Scr ota l YES 16 30 
Acti ve 

4/ 7/77 B-3 494 Scr o ta l YES 0 7 1.5 
Act iv<' 

5/ 10 /77 A - 4 525 Ser c,ta l YES 1800 
Qui cs c P- n t 

6/9 /77 D- 4 4 7 2 S c r o taL YE S 
17 0 0 

Qui<~scent 

6 /1 3 /77 D - 6 4 62 Sc r o t al YES 
1900 A c tive 

6/24 /77 D- 8 450 Sc r o tal YES 
17 3 0 A c tiv P 

7 /10/77 E- 4 NA NA YES 
07 3 0 

36 JM 4 /2 3 /77 E-6 4 39 Ingui nal NO 
18 0 0 Qui e sc e nt 

7/9/77 E - 6 440 I ng uina l NO 
1920 Q ui escent 

- - -------

37 AF 8 / 9 / 76 A-3 47 6 Non- N O 

0800 L actatin g 

8/ 10 /7 6 A-6 457 N on - NO 

1400 La cta tin g 

38 AF 10/4/76 B - 2 490 N on- NO 

1830 L actat ing 

3 9 AM 1 0 /22/76 E-4 444 In guinal NO 

0900 
Quiescen t 

Abdo mi nal NO F - 9 NA 1 2 /6/76 
Quiesce n t 

0945 

Abdominal NO 
F - 6 4 3 5 1 2 /8/76 

Q u i esc en t 
1700 



68 

TAG AGE DATE TRAP WEIGHT STATUS OF JAMAR -D H SEX TIME SITE (gms) GENI T A LIA MARK ING 

39 AM 2/27/77 D-8 460 Sc r ota l NO 17 00 
Ac ti ve 

3/27/7 7 C -1 4 8 1 Sc r o ta l NO 16 30 
Active 

41 AF 4/25/77 E-7 544 L acta t ing NO 
1800 

5/9/77 A-2 57 8 La c tating NO 
1900 

6/3/77 A-3 520 Non- NO 
1900 La ctating 

42 AF 8 /10/76 A- 3 47 0 Non- NO 
1900 Lactating 

2/26/77 A-1 47 5 Non- NO 
0630 La c tating 

43 JM 11/1/76 E-4 21 9 Abdominal NO 

1630 Qui e s cent 

11/6/76 E-4 NA Abdominal NO 

1800 Qui e s cent 

11/15/76 E-4 NA Abdominal NO 

0830 Qui e scent 

12/6/76 F-14 307 Abdominal NO 

0940 Quiescent 

NO F-15 325 Abdominal 
12/14/76 

Qui e scent 
1630 

NO 
C-3 446 Inguinal 

4/4/77 
Quiescent 

1000 

NO 
D-3 412 Inguinal 

46 JM 10/5/76 Quiescent 
1530 

Scr otal NO 
480 

2/ 22/ 77 D-15 
Activ e AM 

1630 



69 

TAG AG E DATE T RA P WEIGH T STATUS OF JAMAR -D ----
# SEX TIME SIT E (gm s } GENI TA LIA MARKING 

46 AM 4/28/ 77 F -1 3 4 80 Sc r ota l NO 17 3 0 
Qui e s ce n t 

4/ 2 9/ 77 F - 8 NA Sc r ota l NO 1900 
Quiescent 

5/3 1/77 A - 1 4 9 1 Sc r o ta l NO 
1900 Qui e s c e nt 

48 A M 8 /10 / 7 6 A- 3 4 57 Sc r ota l NO 
1900 A ctive 

10/22 /7 6 E - 4 440 Abd om i na l NO 
1600 Quie scent 

2 /1 9 /77 D- 9 5 0 1 Scro ta l NO 
09 30 A ctive 

4/ 5 / 77 B -1 45 2 Sc r o tal NO 
Quiesce nt 

4 9 NF 10 /1 5 /7 6 D-1 4 106 Non- NO 
1000 Lacta ting 

10/19/ 76 D-1 4 NA Non- NO 

1900 La c ta ti ng 

50 AF 10/19/76 E-1 5 15 Lacta ting NO 

0900 

10/20/76 E-3 519 L acta ting NO 

1300 

NO E-6 510 Non -11/5/76 
L ac tatin g 

07 3 0 
NO 

F-15 505 Non -
1 2 / 6 /7 6 

L actating 
163 0 

3 / 3 1/77 C-1 490 L a c ta ting NO 

07 3 0 - - ----- -
Non - NO 

A-6 50 2 
Lac ta ting 5 3 AF 8 /9/76 

183 0 



7 0 

-T A G AGE DA T E T RAP WEIGHT STATUS OF JAMAR - D # SE X T IM E SITE (gm s ) GENITALIA MARKING 

5 3 A F 9/2/76 A-1 493 Lactating NO 1800 

3 /15/77 A - 2 516 Lactating NO 1700 

5/10 / 77 A- 3 49 3 Non - NO 
1800 Lactating 

54 JF 3 / 2 1/7 7 A -10 356 Non- NO 
1645 L actati ng 

5 /15/ 77 A - 5 38 1 Non - NO 
1830 Lactating 

5/ 16 /77 A -1 385 N on - NO 
1845 L a c tating 

7/ 25 /77 A - 2 387 Non- NO 
09 15 L a c tating 

8/4 /77 A - 3 385 Non- NO 
G7 30 Lactating 

55 AF 4/ 2 0/77 E-7 595 Lactating YES 

10 30 

4 / 23 /77 C -1 NA NA YES 

1030 

5/14 /77 C -1 NA NA YES 

19 30 

5 /1 6 /77 A -1 NA NA YES 

1845 

5 /1 8 /7 7 C -5 NA NA YES 

NO 
A -1 505 Non -

56 AF 9 / 2 /76 
Lactating 

080 0 
NO 485 Non -

9/3 /7 6 A-1 
Lac ta ting 

1800 
-------

Scrotal NO 4 70 
3 / 6 / 77 D-4 

Acfrv e 57 AM 
0930 ------



71 

TAG AGE DATE TRAP WEIGHT STATUS OF JAMAR-D # SEX TIME SITE (gms) GENITALIA MARKING 

58 JF 10/10/76 A- 3 434 Non- NO 1730 
Lacta ting 

10 /2 0 /76 E-4 130 Non- NO 1800 
La c tating 

3 /5/77 A-2 440 Non- NO 1125 Lactating 

AF 4/6/77 C-2 451 La cta ting NO 
0900 

4/14/77 C-2 441 La ctating NO 
0700 

4 / 18/7 7 E-2 452 L ac tating NO 
1100 

5/2 3 /77 A-1 483 Non- NO 
1830 Lactating 

5/28 / 77 A-7 490 Non- NO 
0920 L actat in g 

60 AF 10 / 12/7 6 B-1 543 Lactating NO 

0900 

12/10 / 76 F-6 545 N on- NO 

1630 Lactating 

12/16/76 F-4 NA N on- NO 

0 8 0 0 Lacta ting 

12/16/76 F - 10 551 Non- NO 

1830 L ac tating 

3/31/77 B - 2 501 L acta ting NO 

0730 

NO 
B-5 495 Scr otal 

61 AM 8/11/76 
A ctive 

0800 
Scrotal NO 490 9/16/76 D-5 
Active 

1000 
Abdomina l NO 500 

12/8/76 F-3 
Qui escent 

1700 



72 

TAG AGE DATE TRAP WEIGHT STATUS OF JAMAR- D # SEX TIME SITE (grn s ) GENITA I,IA MARI~ING 

61 AM 4/20/77 F-14 483 Inguinal NO 10 30 
Quiescent 

62 AM 9/23/76 A-3 505 Scrotal NO 14 30 
Qui escent 

2/16 /77 D-5 520 Scrotal NO 1600 
A ctive 

2 /26/77 A-1 495 Scr otal NO 
1830 Activ e 

4/ 29/77 E-6 500 Scrotal NO 
1900 Quie scent 

63 JM 8 /9/76 B-2 380 Abdominal NO 
0800 Quie scent 

AM 5 /24 /77 A -9 4 89 Scr ota l NO 
1830 Qui e sc ent 

5 /26/77 A-1 490 Sc r otal NO 
Quiescent 

65 JM 3/2/77 A-4 407 Abdominal NO 

1720 Quiescent 

6/ 3/ 77 A-2 411 Inguinal NO 

0840 Quiescent 

66 JM 8/10/76 B-3 423 Abdominal NO 

0800 Quiescent 

3/31/77 B-2 470 Inguinal NO 

1630 Quiescent 

Inguinal NO 
B-6 480 4/11/77 

Qui escent 
1015 

NO 
B-1 450 Inguinal 

6/ l / 77 
Qui es cent 

1930 

67 AF 9/17/76 A-1 515 Lac tating NO 

1800 



73 

TAG AGE DATE TRAP WEIGHT STAT US OF JAMAR-D ---
# SEX TIME SIT E (grns ) GENITALIA MAR KING 
67 AF 9/23 /7 6 A-1 50 3 Lac tating NO 14 30 

5 / 3 1/77 A- 3 517 Non - NO 1900 
La ctating 

69 JM 10/1 3/76 E-2 410 Abdominal NO 0830 
Qui e s ce nt 

10/14/76 E-1 40 5 Abdominal NO 
0900 Qui escent 

3/ 1/77 A-1 4 35 Abdomina l NO 
0630 Qui escent 

4/24 /77 F-1 4 420 Abdominal NO 
16 30 Qui c-·s cent 

70 JF 10/22/76 E-1 424 Non- NO 
0910 La c tating 

7 / 8/ 77 E-5 460 Non- NO 
2020 Lac ta tin g 

71 JF 3/23/77 B-4 383 Non- YES 

1100 Lactating 

3 /28/77 B-3 NA NA YES 

0900 

4/ 2/ 77 B-2 NA NA YES 

0900 

4/ 10/77 B-5 NA NA YES 

0930 

4/12/77 B-6 NA NA YES 

0700 

Lactating NO 
B-3 390 72 AF 9/7/76 

w/young 
1900 

Lactating NO 
440 4/6/77 B-2 

0900 
NO Non-

A-8 NA 
Lacta tin g 5/25 /77 

1930 ------·----------



74 

--====--TAG AGE DATE TRAP WEIGHT STATUS OF JAMAR-O 
-- --H SEX TIME SITE (gms) GENITALIA MARKING 

--- - -·- - --73 AF 9/8/76 A-1 502 Lactating NO 1800 

9/ 13 /7 6 C-1 521 Lactating NO 0800 

2 /22/77 A-10 515 L acta ting NO 16 30 

3 / 16/ 77 A - 9 525 L actating NO 16 30 

3 / 3 0/77 C-2 470 Lactating NO 1600 

11/12/76 E-4 408 Abdominal NO 74 JM 
1700 Qui e scent 

11/1 3 /76 E-7 NA Abdominal NO 
0900 Qui e s cent 

11/19/76 F-11 NA Abdominal NO 
1620 Qui e scent 

3 /10/77 A-9 430 Abdominal NO 
1700 Qui ( scent 

75 AF 9/6/76 B-1 507 Lactating NO 

0730 

10/12/76 B-1 510 Lactating NO 

1300 

77 AM 2/25/77 A-3 497 Scr otal NO 

1700 Active 

NO D-8 499 Scrotal 3/13/77 
Quiescent 

0630 

Sc r otal NO 
4/ 11/77 B-1 502 

Quiescent 
1015 

Scr.ota l NO 501 4/16/77 C-3 
Qui e s ce nt 

1745 
Scrotal NO 

E-4 500 
Active 7/8/77 

1940 



7 5 

-
TAG AGE DA TE T RAP WEIGHT STATUS OF JAMAR-D 

# SEX T IM E SITE (gms ) GENI TA LIA MARKING 

78 JM 10/1 5 /76 E- 3 308 Abdominal NO 
1200 Quiescent -

79 AM 2/21/ 77 A-2 462 Scrot a l NO 
1645 Active 

3 /21/77 B - 3 459 Sc r otal NO 
1700 Activ e 

4/26/77 E-7 4 6 1 Abdominal NO 
0530 Qui e s cent 

5 /17/'77 A- 3 459 Scrotal NO 
Qui e s cent 

82 AM 4/12/77 B-4 482 Scrotal YES 

0700 Activ e 

4/28/77 F-2 NA NA YES 

5/16/77 A-4 49 1 Inguin a l YES 

1845 Quiesc en t 

5/ 24/ 77 B-3 490 Scrotal YES 

1800 Quie s cent 

6/12/77 D-2 491 Scrotal YES 

0800 Active 

499 Scro ta l YES 
6/19/77 D-9 

A ctive 
0700 

Scr otal YES 
C-1 4 30 6/25/77 

Active 
0830 

YES 
E-6 49 3 Scr otal 

7/7/77 Active 
0820 

YES NA 
7/12/77 E-1 NA 

1945 
Sc r o tal YES 

E-4 4 49 
7/13/77 Active 

0900 
NA YES 

E-1 NA 
7/15/77 

0830 



76 

TAG AGE DA TE TRAP WEIGHT STATUS O F JAMAR-D 
# SEX TIME SITE (grns ) GENITALIA MARKING 

82 AM 7 /28/ 7 7 A- 9 447 Sc r otal YES 
1045 A ctive 

8/ 1/77 A - 8 NA NA YES 
07 30 

83 AM 8 /1 0 /7 6 B - 2 467 Sc r ot a l NO 
1400 Activ e 

84 A F 11/1 4 / 76 B- 4 5 24 Non- NO 

090 0 Lactating 

11/ 23 /7 6 F-11 NA Non- NO 

082 0 Lacta ting 

11/24 /7 6 F-4 NA Non - NO 

16 00 La c tating 

4 /1 3 /77 B- 2 495 L actating NO 

B-1 487 Scr o ta l YES 
85 AM 4/ 8 / 77 

A ctiv e 08 30 

5/5/77 E-1 NA NA YES 

1900 

49 1 Abdcnri inal YES 
5/ 15/77 A- 2 

Quie s c en t 
18 30 

491 Scr otal YES 
6 /22/77 D-6 

Acti v e 
0800 ---

NO 
A-5 464 Non-

88 JF 8/10/76 Lacta ting 
1900 

NO 
A-3 4 40 Non-

10 / 11/7 6 L a c tating 
0915 

NO 
A-7 4 52 Non-

3 /1 3 /77 L a c tating 
19 30 

Non- NO 
425 

5/ 23/77 A-1 Lactating 

18 30 ---



77 

TAG AGE DATE T RA P WEIGH T STA TUS O F JAMAR-D 
# SEX T IME SI TE (gm s ) GENITALIA MARKING 

89 AF 9/ 2/ 76 A - 3 4 39 Lactating NO 19 0 0 

9 /7/7 6 A-1 4 04 L ac ta t ing NO 
1900 

9 / 10 / 76 A-2 4 19 L a c ta ting NO 
09 15 

9/ 11/7 6 C - 2 
0800 

4 38 Lactating NO 

9 / 12 /7 6 C - 1 4 22 L a cta tin g NO 
08 0 0 

9/ 15 /7 6 C -1 384 Lactati n g NO 
08 00 

90 JF 4 /1 8 /77 E- 2 460 Non - YES 
111 5 L ac ta tin g 

4/ 2 3 /77 E -7 NA NA YES 

10 30 

4 /25/77 E- 6 44 9 Non - YES 

1100 La c ta tin g 

4/ 28/ 77 F-1 5 4 56 Non - YES 

17 30 L a c ta tin g 

5/ 14 /77 E-6 NA NA YES 

1930 

5/16/77 C-1 NA NA YES 

1830 
YE S 

E-7 487 Non -
7/9/77 L actating 

1915 -----
Scrotal NO 

56 3 
2/ 17/77 A-9 

A cti ve 91 AM 
1700 

Sc r ota l NO 
5 03 

2 / 28 /77 A- 4 
A c tive 

17 3 0 
Scr ota l NO 

D-2 NA 
Act i v e 3 / 3 /77 

17 45 



7 8 

------ ---TAG AG E DATE TRAP WE IGHT STATUS OF J AMAR -D # SEX TIME SI TE (gms ) GE NI TA LIA MA R KING ---91 AM 6/26/ 77 D- 5 452 Sc r o ta l NO 0 90 0 
A cti ve 

92 AM 11/2 / 76 E-7 511 Abdom i nal NO 13 10 
Qui e s cen t 

11 /1 2 / 76 E - 6 501 Abdom inal NO 17 00 
Qui es c ent 

12/10/7 6 F -1 0 498 Abdom inal NO 1640 
Quiescent 

2/ 14/ 77 D- 3 486 Sc r o ta l NO 171 5 
A c tive 

2 / 2 7/77 D- 5 51 0 S c r ota l NO 
17 15 A c ti ve 

93 AF 11/1/76 E -7 461 Non- NO 
082 0 Lacta tin g 

C -1 495 La c ta ting NO 3 / 30/77 
16 00 

4/9 /77 C- 3 480 L ac ta ting NO 
1630 

4 /11/77 C- 2 482 Lactati ng NO 
1720 

94 AM 2/20/77 D-7 420 Scr o tal NO 
1045 A c tiv e 

2 / 24/77 A-9 426 Sc r ot a l NO 

16 00 A cti ve 

2 / 26/77 A- 2 NA Sc r o tal NO 

0700 Acti v e 

3 /10/77 A-1 NA Inguina l NO 

1700 Quies c e nt 

YES 4 00 Non -5 /24/77 A-2 
Lac ta ting 

95 JF 
1830 



79 

TAG AGE DATE TRAP WEI GH T STATU S OF JAM AR-D 

# SEX TIME SIT E (gms ) GENI TA LIA MARKING 

95 JF 5/27 / 7 7 A-4 389 N on- YES 

1900 L actatin g 

5 /2 8 /77 A-7 NA NA YES 

1900 

6 /2/77 A-9 NA NA YES 

1900 

96 JM 11/ 1/76 E-4 325 Abdominal NO 

0810 Quie s cent 

12/9/76 F-14 3 32 Abdominal NO 

1640 
Qui e s cent 

12/14/76 F-14 417 Abdominal NO 

0830 
Quie s ce nt 

12/16/76 F - 15 NA Abdomina l NO 

0800 
Qui e scen t 

3/7/77 A - 2 4 03 Abdomina l YES 

0700 
Quie scent 

A-6 NA Abdominal YES 

3/8/77 Quiescent 
1630 

4 33 Inguinal YES 

3/28/77 C-1 Quies c e nt 
0900 

4 36 Inguinal YES 

3/31/77 C-2 Qui e s cent 
07 30 YES NA 

4/8/77 E-3 NA 

0800 YES 

C-2 423 Inguinal 

4/8/77 Quies cent 

1630 YES 
NA 

4/13/77 C-2 NA 

0545 NA 
YES 

4/18/77 
E-3 NA 

1100 NA 
YES 

F-14 NA 
4/ 23/77 

1030 



80 

T AG AGE DATE TRAP WEIGHT STATUS OF JAMAR -D H SEX T IME SI TE (gm s ) GENITA LIA MARKI NG 
96 JM 4 / 2 3 /77 F- 15 464 Ab dom ina l YES 1830 

Q ui escent 
4/25 /77 E- 2 NA NA YES 18 00 

5/ 2 / 77 F - 15 4 68 Inguina l YES 1800 
Quiescent 

6/2 / 77 A - 8 47 8 Inguina l YES 07 3 0 
Quiescent 

7/2 3 /77 F -1 NA NA YES 
0900 

98 JM 1 1/ 5/76 E - 7 22 0 Abdominal NO 
0 7 20 Qui e s ce nt 

6 / 14/77 C -1 4 6 0 Ing uinal NO 
1830 Quiesce n t 

6 / 19 / 77 D- 13 504 Inguina l NO 
0700 Qui e sc e nt 

6 / 27/7 7 C - 4 500 In g uina l NO 
18 3 0 Quiescen t 

99 AF 9 / 18/ 7 6 D-1 5 3 1 L ac ta ti ng NO 

1820 

9/22 /7 6 D- 1 467 L acta tin g NO 

1430 

9 / 25/76 D - 6 501 L ac ta tin g NO 

0830 

10 / 8 /7 6 D - 8 466 L acta ting NO 

0830 

11/4/76 D- 9 NA L ac ta ting NO 

0830 

L ac t:i ting NO 
2 / 17/77 D- 10 510 

1700 
---



8 1 

-TAG AGE DATE TRAP WEIGHT STATUS OF J AMAR -D # SEX TIME SITE (gms ) GENITA LIA MARKING 

100 JM 3 /2 3 /77 B -1 4 2 1 Abdominal YES 1100 
Quie scent 

3/ 27/77 B - 2 41 9 Abd ominal YES 1630 
Quie sce nt 

3 /28/ 77 B-1 NA NA YES 0900 

4/17/77 B-2 NA NA YES 
0830 

5 /5/77 F-4 NA NA YES 
1900 

5/13/77 A- 3 40 9 Abdominal YES 
1900 Quie scent 

5 /22/77 C-1 NA NA YES 
0930 

6/3/77 A-7 38 3 Abdomina l NO 
0845 Qui e sc e nt 

105 AM 4/23/77 E-3 44 3 Inguinal YES 

1800 Quiescent 

7/31/77 B-1 NA NA YES 

1900 

106 JM 6/3/77 A-4 220 Abdominal NO 

1900 Quiescent 

Non- NO E-6 195 113 JF 4/20/77 
Lactating 1000 

NO 
E-3 NA Non-

5/17/77 
Lactating 

0700 

NO 489 Non-
5/14/77 A-3 

Lactating 
120 AF 

0630 
Non- NO 

485 5/17/77 A-2 
Lacta ting 

1900 
NO Non-

B-4 491 
Lacta ting 5/27/77 

1920 



82 

-
TAG AGE DATE TRAP WEIGHT STA TUS OF J A MAR -D 

II SEX T IME SI TE (gms ) GENIT ALIA M ARKI NG 

120 AF 5/30/ 7 7 A-1 5 10 Non - NO 
0 70 0 L acta tin g 

121 JM 4/27/77 E-7 4 43 Ing ui nal NO 
1000 Qui escen t 

5 /4 / 7 7 E-6 4 50 Inguin a l NO 
0900 Quie s ce nt 

7/4 / 77 E -6 4 5 2 Inguinal NO 
1830 Qui E' sc e nt 

7 / 6 /77 E -1 451 Ingui na l NO 
0 7 3 0 Qui es c ent 

7/1 3 /7 7 E - 6 4 37 Inguinal NO 
1845 Quies c ent 

125 JF 5 / 2 2/77 A-1 245 Non - YE S 

19 30 La c ta ting 

5 / 29 /77 A- 8 NA NA YES 

19 0 0 

5 / 30 /77 A- 4 NA NA YES 

1900 

6 /9/77 A-2 NA NA YES 

1700 

340 Non- NO 
7/19/77 A-2 

L acta ting 2015 

3 54 Non- YE S 
127 JF 5 /27/77 A-7 

Lacta t ing 
1925 

5/29/77 A -1 NA NA YES 

0700 
YES NA 

5/ 28 /77 A-2 NA 

09 2 0 
NA YES 

6 /10/77 C- 4 NA 

083 0 
NA YES 

C-2 NA 
7/11/77 

0800 
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TAG AGE DATE T RAP W E IGHT STATUS O F JAMAR-D # SEX T IME SITE (gms ) G E NITA LIA MARKING 

127 JF 7/21/ 77 A - 1 38 0 Non- YES 0 7 40 
L a c ta ting 

130 AM 6 / 8 /77 A- 3 4 30 S c r ot a l NO 0 900 
A c tive 

6 / 20 /77 D-2 4 35 Scr o ta l NO 
08 3 0 Acti ve 

6/26 /77 D-8 441 Sc r o tal NO 
1920 Acti ve 

7/17/77 E-4 441 Scr o tal NO 
0830 Acti ve 

7/20/77 B-2 44 0 Scro tal NO 
0 730 A c tive 

132 JF 6/23 /77 C-1 424 Non- NO 
1915 La c ta ting 

138 AF 6/2 /77 B-1 509 Non- YES 

0830 La c ta ting 

6/3/77 A-9 NA NA YES 

6/20/77 A-5 NA NA YES 

1900 

7/10/77 A-6 489 Non - YES 

2030 Lacta ting 

Scrotal NO A-8 520 142 AM 5/21/77 
QuiePcent 17 45 
Scrot al NO 

6/14/77 D-13 524 
Acti ve 

0 7 30 

Scrota l NO 
C-2 522 6/22/77 

Active 
0800 

Scr o tal NO 
521 6/24/7 7 D-7 

Acti ve 
0830 

NO 
480 Non-

A-2 
Lacta ting 144 AF 6/8/77 

0900 
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-TAG AGE DATE TRAP WEIGHT STA T US OF J AMAR-D 
- --

# S EX T IM E SITE (grn s ) GE NI TALIA MARKI NG ------
144 AF 6 /10 /7 7 C - 5 482 Non- NO 08 30 

Lactat ing 
6 / 30/77 C- 1 4 85 Non- NO 07 30 

L actating 

147 J F 5 /1 6 /77 B - 3 382 Non - YES 070 0 
Lacta ting 

5/17/77 F-7 NA NA YES 0700 

5/ 20/77 B-2 NA NA YES 07 30 

5/25/77 B - 4 NA NA YES 
07 00 

151 JM 5/12/77 B-4 296 Abdom ina l NO 
0700 Qui escent 

5/20/77 B-1 301 Abdominal NO 
1900 Qui e s cent 

5/22/ 77 B - 2 316 Abdomina l NO 
1900 Qui e sce nt 

156 JF 5/18/77 A - 3 409 Non- YES 

0940 Lacta ting 

5/20/77 A - 7 NA NA YES 

0730 

5/ 2 2/77 A-2 40 8 Non- YES 

1900 La cta ting 

YES A-1 412 Non-5/25/ 77 
Lac ta ting 0700 ---

NO 26 9 Non-169 JF 6/16/77 D-6 
Lac ta tin g 

1730 
NO 26 3 Non -

6/29/77 D-4 
L a c ta ting 

1935 --



85 

TAG AGE DATE T RAP WEIGHT STATUS OF JAMAR -D # SEX T IME SI TE (g ms ) GENI TA LIA MARKI NG 

17 1 JM 5 /28/77 B-2 4 30 Inguinal NO 0940 
Qui es cen t 

5/29 / 7 7 B - 5 4 25 Ing u inal NO 0 7 00 
Qui es cent 

172 JF 4 / 23 /77 F-1 4 20 1 Non- NO 1030 
L actatin g 

5 / 2 0/77 E-2 21 2 Non- NO 1900 
L acta ting 

7/ 6 /77 E-4 320 Non- NO 
19 30 L ac:ta ting 

18 1 JM 7 / 4/ 77 E - 4 3 20 Abdomina l NO 
18 36 Qui e scent 

184 AM 8/ 3 /77 B - 2 47 1 S c r ota l NO 
A c tive 

185 AM 6/2/77 B-1 4 90 Scr ota l NO 
0820 Qui escent 

187 AM 5/25/77 A-1 49 9 S c r o ta l NO 

1015 Quiescent 

6/21/77 D-4 4 82 S c r o tal NO 

0845 A c tive 

6/30/77 D - 5 47 2 S c r otal NO 

1740 Ac t ive 

7 /16/77 E - 7 486 S c r ota l NO 

0900 A c tive 

YES 372 Non-190 JF 5/29/77 A - 7 
L ac ta ting 

0915 

NA YES 
A-2 NA 5/ 3 1/77 

063 0 
NA YES 

A - 3 NA 6/1/77 
1930 
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TAG AGE DATE T RAP WEIGHT STA TUS OF JAMAR -D - --
T IME SIT E (gms ) # SEX GENI TALIA MARKING 

19 1 JF 6/3 /77 A- 1 2 13 Non- NO 
083 0 Lacta ting 

7/ 19 /77 A - 2 315 Non- NO 
0800 L ac ta tin g 

7/ 29 /77 A-5 2 80 Non - NO 
0 7 30 La c ta ting 

194 JM 6 /26/77 C-1 296 Abdomina l NO 
0745 Quiescen t 

7/5/77 E-4 250 Abdominal NO 
0800 Qui e s cent 
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