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C HAPT E R I 

I NTR ODU C T I ON 

P u r pose o f S t udy 

The p u r p os e of thi s s t udy w as t o atte mpt to d e t e r m ine the 

taxonom i c s ta tus o f thr e e w i ld canids s hot by Mr . T om E . D y e, 

24 Octob e r 197 6, on a sou t h T o dd C o u n ty farm . The farm , owne d b y 

his fathe r, M r. H. T. Dye, is lo c ate d b e tw e en T r ent o n and G uthr i e, 

K entu cky, approximately one mi l e no r t h of the K e n t ucky - T e nne sse e 

b o rd e r. 

I m p o rtance of t h e Study 

This typ e of study i s b eneficial to both the taxonomist who is 

inte r e ste d i n species determin ati on a nd r ang e dis t r ibu t i on to g a me 

manageme nt p e r sonnel w ho ar e inte r ested i n both o f the se facto rs 

plus p rotection of game anima ls and d ome sti c liv e stoc k from d e preda -

ti on by these carnivo r e s . 

L ivestoc k d e struction b y fe ral dogs is a g rowing probl e m i n 

K entu c ky a s well as i n mos t of the agr icul tur a l ar e as t hr o ughout the 

U nite d S tate s . H oweve r , in recen t y ears th e r e h a s b een an i n crea sing 

nwnbe r o f reports of coyote o r wolf - like anin1a l s fr om various counti e s 

thr ouah out t he C ommonwealth (F igure 1). 
0 



Figure 1. 

MAP OF 
O H IO 

KENTUCKY 

T E N N E S S E E 

Distribution map showing counties in Kentucky (shaded area) where coyote or wolf- like canids 
have been reported. Numerals represent years since first reported sighting was m ade . (Map 
and data reproduced through the courtesy of Mr. ~im Durell and the Kentucky D epa rtme nt of 
Fish and 1Wildlife Resources, Frankfort, Kentucky.) 

'~These counties were not included in the original ma:p. 
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Acc ording to Mr. Jim Durell , Assistant Director of Gam e , 

K e ntucky D e partme nt of Fish and Wildlife R e sources (per s . comm . 

2 F eb. 1978; 11 May 1978) a large f emale w olf-like canid has b een 

taken in Mc Cr eary County. B ecause of its large size this animal 

wa s not considered to be a c oyote. 

A list of K entucky's rare a n d endanger e d species includes 

both the coyote (Canis latrans ) and the red wolf (Canis rufus ). 

The r e d wolf is thought to have b een extirpated in all states 

ea st of the Mississippi Riv e r and is known to exist, in pure form, 

only in southeaste rn T exas and southwestern L ouisiana. Since 

March, 1965, it has b een included by the Un ite d S tate s Fish and 

Wildlife S e r vice on its list of rar e and endange red specie s and i s 

pr esently in dange r of extinction due to its inte rbreeding with other 

canid spec i e s. 

How ever, Mr . Dur e ll states the r e have been persistent 

reports of r e d wolves in Crittenden County since 1968 . One such 

an imal o r a coyote has been collected and others s een in 1975 by 

Mr . J. D. B os s , Manager of the West K entucky Wildlife M anageme nt 

Ar ea , in weste rn Mc C racken County. 

No r ecent p os itive identification has been made of a re d 

wolf in K entucky , and only two pure coyote spe cimen s have been 

taken in the state. In 197 3 , a specimen taken in Lin c oln County wa s 

identified as a high percentage c oyd og (e st. 90%+ coyote) and othe r 
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anima ls which appea r to be coyote s have been taken in Bath , Hardin , 

H en d er son , and Mc C racken C ounties . A sp e cimen taken in the winte r 

of 1977, i n Davies s County , was r ecently identified a t the Sm i thsonian 

Institute as a pure coyote . 

Accordin g to information obtained fr om the K entucky D epar t

ment of Fis h and Wildlife Resou r ces (pe rs . comm . , Mr. J im Dur e ll, 

2 Feb. 197 8 ) a small number of coyote s is r epo rted to exi st in 

W este rn K entu cky an d g r owth in this p opulation c ould b e exp e cted. 



CHAPTER ll · 

LITERATURE REVIEW 

The North American members of the family canidae have 

been studied extensively. The most comprehensive work on the 

subject is a monograph on the wolves of North America by Young and 

Goldman (1944) and a monog_raph on the coyote by Young and Jackson 

(1951). 

Engle (1946) and Paul (1970) studied the breeding cycle of· 

the domestic dog (Canis familiaris) and Whitney (1927) studied the 

breeding cycle of the coyote ( Canis la trans). 

Hybridization between members of the genus Canis has been 

demonstrated in sever al instances. Dice ( 1942), Hall ( 1943), Bee 

and Hall (1951), Kenne lly and Roberts (1969), and Mengel (1971) have 

shown that the coyote and the domestic dog can interbreed. The fact 

that the gray wolf (Canis lupus) and the coyote can cross was shown 

by Kole nosky (1971) when he successfully mated a female gray wolf 

with a male c oyote, producing two hybrid litters. 

The decline in the population of the red wolf, together with 

the appe arance of the coyote in s everal southeastern states where it 

never exi s t e d b efore , has resulted in numerous attempts to determine 

the pr e sent range, distribution, and status of the two species. 
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Notab l e among the se studie s ar e those by P a radiso (1966), N owak 

( l96 7 ), P imlott a n d Joslin (1968), Riley and McBride (1972), and 

Russ e ll and Shaw (1971; 1972). 

In recent years, several states have been invaded by wild 

c a n ids of unknown identity. It is believed that most of these animals 

are hybrids resulting from the interbreeding of coyotes with. feral 

dogs and, in some cases, the interbreeding of coyotes with red or 

gray wolves. Numerous attempts have been made to determine the 

identity of these animals and several techniques have been developed 

to facilitate these investigations. 

Cytological studies have been applied by Benirschke and Low 

(1965), Hungerford and Snyder (1966), and Borgaonkar et al. (1968). 

However, cytological studies were found to be inconclusive because 

chromosome number and structure remain constant throughout the 

genus. 

Atkins and Dillon (1971), in a study involving comparative 

brain anatomy, reported that a morphological study of the cerebellum 

in the g e nus Canis indicated the organ was of taxonomic and phylo

g ene tic significance. 

Dr. u. s. S eal, M e tabolic R e s earch Center, Minneapolis 

V e terans Administration Hospital, has developed a technique involv

ing the biochemical analysis of blood proteins in which he has com

pa r e d the bloo d s e ra of diffe rent canid species. He found biochemical 
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distinction between the blood of r e d wolve s, gray wo l ves , and coyotes . 

It is believed that whe f. d h . · · , n r e 1ne , t 1s techni que will be a valuable tool 

in the identification of wild canids. One important aspect of thi s 

techniqu e i s that it enable s the animal in que stion to be i dentifi e d 

without having to be sacrificed. 

It h a s been found that d i ffe r ent ca n id s p ec i e s exhibit slight, 

but significant, differ e nce s in skull and tooth m easurements. To 

da t e , th~ m o s t r e lia ble t echnique fo r d etermining the i d e ntity of 

unknown canids is the compar i son of s p e c if i c s kull and t ooth m easure-

ment s from unknown animals and th o s e measurements taken from 

museum speci mens of known identity . 

Often mus e um material includ e s both pelts and skulls of 

specim e ns . If the skin o r pelt of the unknown specimen is a vailable, 

i t is compa r ed with that of the known specime n. However, ski ns or 

pelts alone are not r eliab l e as a mean s of id e ntifying canid s due to 

individual variation in col or and pattern of pelage . R egarding p e lage 

coloration and patte rn of the coyote, Y oung and Jackson (195 1) indi 

cate that the coyote displays a n individual va riation possibly greate r 

than any oth e r species of North A merican mammal, and c e rtainly 

equal e d by few . The identification of unknown canids by means of 

skull and tooth measurements has b een d emonstr ate d by McCarle y 

(1962) , P aradiso ( 1968) , a nd P aradiso and N owak (1972). 

L aw r ence a nd Bosser t (1967 ) modified this technique and 
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subjecte d skull and tooth measurement s to a compute r ana l ysis. 

Rec e nt studies of this type have be e n published by Gipson et al. (1 974) 

an d Elde r and Hayden ( 1977) . Elde r and Hayden, s tu dying the wild 

canids of Missour i, subjecte d the skull and tooth measurements of 

3 0 dogs (Canis familiaris ), 29 coyotes (Cani s latran s), 18 gray wol ve s 

(Cani s lupus), 27 r e d w olves (Canis rufus), and 20 canids of unknown 

taxono1ni c position to a m ultiva r iate stat istical analysis and were able 

to complete ly separate the known spe cimens into their correct groups. 

As for the unknowns , sever al fell w ithin th,e param eter of definite 

species and others fell b etween and indicate hybridi zation. 

I 

I 



CHAPTER III 

METHODS AND MATERIALS 

p 1· . 
re iminary data taken for each specimen included the follow-

ing: place and date of capture, sex of animal, and collector's name. 

In addition, the following weights and measurements (Table I) were 

taken before the specimens were skinned: total length, length of tail_ 

vertebrae, length of hind foot, length of ear (height at notch), total 

weight of animal*, width of rhinarium (nose pad), and maximum claw-

depth on front foot. 

Each specimen was skinned according to the technique described 

by Knudsen ( 1966) in preparation for each skin being made into a cased 

pelt for the Austin Peay State University Vertebrate Museum. After 

skinning and £le shing, each skin was thoroughly salted, folded, . placed 

in a plastic bag, and refrigerated in the Biology Department at Austin 

Peay State University. 

Each skull was disarticulated from the vertebral column by 

cutting through the connective tissue. Care was taken so as not to 

damage the condyles located at the back of the skull. Next, the 

t a nd excess tissue were trimmed away with a knife. ongue, eyes, • 

The brain was remov ed by using a syringe with a large needle. By 

inserting the needle into the brain cavity and forcing a stream of 

*esti m ate d weight since animals had viscera r e moved 



TABLE I 

Preliminary Weights and Measurements of the 
Three T odd C ounty Wild Canid Specimens 

10 

S pecimen Number 

Measurement #1 #2 #3 

Total l ength 1373 m m 1326 mm 1106 mm 

L ength of tail vertebrae 373 mm 382 m m 338 mm 

L ength of hind foot 215 mm 210 mm 197 mm 

L e ngth of ea r from notch 127 mm 134 mm 125 mm 

Width of nose pad 29 mm 29 mm 24 m m 

Claw-d epth on front foot 7. 5+ mm 7. 5+ mm 7.0 m m 

,::w e ight 45 lb 51 lb 23 . 5 lb 

S ex male male young 
fe1na le 

,::All viscera had been r emo e d from eac h specimen before they 
were b r ought to Austin P eay State Univ e rsity. Weights given 
above include the weights with viscera r em oved, plus an 
allowance of 6 lb for ea ch of the adult male specimens an d 
4 l b for the juvenile female as recommende d by M r. Curti s 

J. Ca rley. 
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wate r into the cavity, the brain was flushed 
out of the skull. Com-

pressed air was used t 0 remove any remaining material from the 

braincase. 

The skull was then immersed in a p~n of boiling water con

taining powdered laundry detergent where it remained until the remain

ing muscle tissue was boiled off the bone. Later the skull was placed · 

in a weak solution of hydrogen peroxide for ~leaching. Finally, the 

skull was allowed to dry, and a label was attached for later identifica-

tion. 

Fourteen skull and tooth measurements (Table II) were taken . -

of each skull according to the series listed by Lawrence and Bossert 

(1967) and as used by Elder and Hayden (1977) in their study of 

Missouri canids. Lawrence and Bossert listed fifteen measurements 

which they found to be most discriminatory, but Elder and Hayden 

deleted the length of the posterior cusps of P 4 for they felt it was 

significant only when measured to a tolerance closer than they felt 

practical or reliable. Subsequently, this measurement was also 

deleted by the author. 

Each measurement was then divided by the total skull length 

· t · at1· 0 as did Lawrence and Bossert (1967). 
to reduce 1t o a r 

A list of skull and tooth measurements was forwarded to 

Dr. William H. Elder, Rucker Professor of Fisheries and Wildlife, 

. · Columbia for completion of a multivariate 
Unive rsity of Missouri- ' 



Meas urement 
N u m b e r 

1 

2 

3 

4 

5 

T A BLE II 

Skull and Tooth M eas urement s of the 

Three To dd C o u n ty Wild Canid Specimen 

Spe cimen Numb e r 
D es cription of 
M e asur e ment 

T o tal l e ngth from 
sagittal cr est to 
a lv e oli of first upper 
inc is or 

M inimu1n distance fr 01n 
a l ve olus o f s econd upp e r 
mol a r t o d e pr e ssion in 
fr o nt o f bulla at bas e o f 
s tyloid process 

Zyg omati c w idth 

M a ximum width of 
b rain c a se at parieto -
te1n poral suture 

Maximum er own width 
across uppe r cheek 
te e th 

# 1 fl 2 # 3 

215 mm 220 mm 183 mm 

56 mm 5 8 mm 40 mm 

108 mm 111 mm 8 9 mm 

61 mm 58 mm 5 6 m m 

63 mm 66 mm 5 9 mm 



Measurernent 

Number 

6 

7 

8 

9 

10 

TABLE II ( Continued) 

Skull and Tooth Measur ements of the 
Thre e Todd County Wild Canid Spe cimen 

D es cription of 
Specimen Numb e r 

Measurement #1 #2 1/ 3 

Minimum distance 
taken at right angles 29 mm 32 mm 26 mm 
from alveolar margin 
of molars to orbit 

Cr own length of upper 
chee k teeth from 89 mm 93 mm 84 mm 
canine through upper 
second molar 

Cr own length of 
fourth upper pre- 20 mm 20 mm 20 mm 
molar externally 

Minimum crown width 
of fourth upper pre- 7 mm 7 mm 7 mm 
molar taken between 
roots 

Maximum antero•-
posterior width of 9mm · 11 mm 9mm 
upper canine taken at 
base of enamel 



Measurement 
Nu1nber 

11 

12. 

13 

14 

TAB LE II ( Continued) 

Skull and Tooth M e asurem e nts of the 
Three Todd County Wild Canid Specimen 

Description of 
Measurement 

Specimen Number 

Crown width of 
upper second 
molar 

Crown width across 
upper incisors 

Minimum height of 
jugal at right angles 
to axis of bone 

Minimum width 
between alveoli of 
first upper pre 
molars 

#1 

12 mm 

26 mm 

14mm 

25 mm 

#2 #3 

13 mm 13 mm 

28 mm 27 mm 

15 mm 12 mm 

27 mm 2.3 mm 
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analysis base d th upon e p r evious work of D 
r . E lde r an d Dr. Charles 

M. Hayden in thei r study of M. . . 
issoun camds. 

According to D Eld 
\ r . er , computations were made through the 

discriminant function · 
portion of th e Statistical Analysis Sys tem (SAS) -

76. 5 program on an IBM 370 -1 68 compute r. The di scriminant fun c

tion was base d on the use of the Mahalonobis D2 va lue (Rao , 1952) . 

2 
The D va lue, a unit of statistica l distance , shows how m uch each 

skull d eviates from the mean of each unknown group. 2 
From the D 

value, a posterior probability was comput d fo r each skull showing its 

chance of b e l onging to each of the known groups . 

Upon r e ceiving the fina l r es ults of the multi ariate analysis 

from Dr. Elder , the author con act d r . J im Durell , Assistant 

Dir ecto r of Game, Kentucky Depa rtm nt of Fish and ildlife Resources , 

Frankfort , K entucky , and infor med him of the determination of the 

s p e cim ens . Sub sequen ly , the author was a ked by r . Durell to s ub 

mit th e skulls to the Unit d Sta tes D partmen t of Interior 's R ed Wolf 

R ecove ry Program for xamina ion . Shor ly he r afte r , he author 

re e i e d a telephone messag from r . Curtis J . Carley, P r oje ct 

L ea de r, R e d Wolf R eco •cr y Program, Beawnont, Texas , asking that 

· h vte rnal bod · m a uremen s of the specimens be th e skulls along wit "' 

5 
ent to him fo r exam ination . T he au hor agreed and ithin a few days 

subm itted the T odd Coun ty pecimen 
to him for his examination. 



CHAPT E R IV 

RESULTS 

Assuming that the s erie s of fourteen skull and tooth measure 

ments taken for each skull specimen were accurate and correctly 

transc rib e d into the compute r, the high posterior pr obability figure s 

(Table III) d e riv e d thr ough the multivariate analysis denote that the 

thr e e Todd C ounty, K entucky, wild canid s pecimens are r ed wolves 

and not hybrid animals . 

Howeve r , subs e quent examination of these skulls by Mr. Curtis 

J. Carley , Pr oje ct L e ader for the R ed Wolf Recovery Program , and 

Unite d State s Fi sh an d Wildlife Service Biologist J ohn Dorsett, faile d 

to r eveal any evidence that the s p ecimens were red wolves . As a 

res ult of thei r examination, Mr. Carley and Mr. Dorsett concluded 

tha t the specimens were dog X coyote hybrids (coydogs ). 



TABLE III 

P osterior P robability Figur e s fo r the 
Three Todd County Specimens 

Spec imen Skull 
Number Coyote Dog R ed Wolf 

1 0.0000 0. 0369 o. 9631 

2 0.0000 0. 0024 0.9976 

3 0. 0238 0.0001 0.9762 

17 



CHAPTER V 

DIS C USSION AND CONCLUSION 

As previous ly mentione d , E ld e r and Hayden (1977), using 

multivaria t e a nalysis, w e re able to ge t compl ete separation of 104 

known dog , coy ote , gray w olf , and r e d w olf skulls. The se ries of 

meas u rem e nts use d in this study wa s taken from a study by Lawr enc e 

and B os sert ( 1967), who attempte d to d e termine what combination of 

cha r ac ters could be u sed to separate the coyote, gray wolf, and dog 

a n d to determine if this combination of characters, when used in con-

junc tion w i th multiple character analysis, would separate the skulls 

of thes e s p e cie s. 

According to L awrence and B ossert, "Brain case, rostral, and 

interorbital shape of a typical coyote are quite diffe r ent from those of 

a ty p ical w olf. T he significance of cranial m easurements in expres s ing 

l
·n pr oportion depends on the m ultiple re lationship of these d i ffe re n ces 

t ·th a nuinb e r of others , when s i ze has been 
each mea s u r emen w1 

11 L ence and Bossert therefore attempted 
eliminate d as a facto r· awr 

b e lating all m easur ements to total 
t o elimina te s i z e as a factor Y r 

l e ngth of skull. 
d . . ·a d all characters by gr eates t skull 

Thus , they 1v1 e 

l e ngth. 
.
1 

d t take into consideration that skulls of 
H owever' they fa1 e o 

diff e ren t canid spe cies 
d h · ht as we ll as l ength . vary in width an e 1g 
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Th r fo r e , the y s ucceeded only in 1. 
e 1minating skull length as a factor . 

To ent i r e ly eliminate size a ll cha t 
• rac e r s woul d have to b e related to 

gr eate st l e ngt h , greate st width, and gr eatest height of s kull. How:ev e r, 

it has b een found t h at s kull size is an importa t f t · ·d t "f · n ac or 1n 1 en 1 y1ng 

wild canids • P a r a diso ( 1968) found . size to be the only characte ristic 

that c onsistently s e parated skulls of coyotes and red wolves. -Gipson 

e t al. ( 197 4) found that size was a valuable characteristic in separating 

canid skulls, and that it was therefore desirable in most cases to 

r e tain size as a factor, at least when working with mature specime·ns. 

Lawrence and Bossert also pooled the data for their specimens 

rather than separate this data according to the sex. of the animals. 

H owever, wild canids exhibit sexual dimorphism in regard ·to size 

a n d therefore, it is generally agreed that data should be kept separate 

according to the sex. of the specimen. Gipson et al. (1974) tested and 

1. data when using multivariate analysis 
r e jected the validity of poo mg 

to identify wild canids • 

further q. uestioned the validity of Lawrence 
Paradiso ( 196 8) 

. - . t · out that their sample size was too 
and B os s e rt's work by porn ing 

small (20 coyotes, 
1 2o gray wolves, and 20 north-

20 red wo ves' 

and could not possibly encompass the 
eas t e r~ for e st gray wolves) 

1 S
exual, and age variation exist

hie individua , 
wid e ran ge of g e ogr a p ' 

ing in the s p e ci es inv olv ed. 

d , s work is que stionable b ecau s e 
ld and Ha y en 

It appears that E e r 
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they pooled thei r da ta d h 
' us e t e same s e ries f 0 m easur em ents , and 

had an inade qua t e numbe f r o samples d "d ' as 1 Lawrence and Bossert. 

Conse quently the th • • au or is skeptical of th d . . e etermmahon of the Todd 

County spe cimens provided by Dr. Elder. 

Other factors which create doubt in the author's mind with 

regard to the multivariate analys · t h · · is ec mque and the determipation 

made by Dr. Elder are· (1) Th. t hn' · · is ec 1que considers only measurable, 

and not unmeasurable characters. It is therefore unable to consider 

the presence of a prominent cingulum on the outer side of the first 

upper molar (M1), the development of a distinct deuterocone on the 

fourth upper premolar (Pm4), or the deeply cleft crowns and laterally 

compressed cusps of the large upper molariform teeth; (2) The 

specimen skulls were neither seen nor measured by Dr. Elder. All 

measurements were taken by the author according to a diagram pro-

vided by Dr. Elder, and then submitted to him for testing. The author 

has found that a person inexperienced in the use of vernier calipers may 

obtain varying measurements. A person using calipers must know the 

t f Pres sure to exert upon the instrument, the proper 
proper amoun o 

1 th · trument and the exact points of measurement. 
angle to app y e ms . • 

th r 's conclusion that, to avoid variation, the 
The refore it is the au o 

bmitted to Dr. Elder, since he is ex.peri
s kulls should have been su 

. · d skulls; (3) The fact that the computer 
enc e d in measuring cani 

. S ecimen #3 was a juvenile animal, indicates 
fail e d t o recognize that P 
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that the compute r m ay h b . 
ave een inadequately programmed. If the 

compute r cannot distinguish between . . 
Juvenile and adult specimens, it 

is que stionable~ whether it can separate d "ff . 
i erent species of wild 

canids or hybrid animals; (4) In comparison with photographs of red 

wolf skulls, the specimen skulls appear to lack th · . e massiveness in the 

jaws and broadness in the rostrum that is exhibited by the red wolf. 

The skulls appear to be intermediate in size between that ~f the red 

wolf and the coyote and resemble the coyote except for •a broader 

rostrum and greater length and width of the sl<ulL; (5) Evidence that _ 

the red wolf is extirpated east of the Mississippi River and exists· orily 

in southeastern Texas and southwestern Louisiana (Pimlott and Joslin, 

1968; Nowak, 1970; Paradiso and Nowak, 1972; Riley and McBride, 

197 2) where it is on the verge of extinction, would indicate the improb

ability of the red wolf existing in Kentucky at this time. However, 

there is a remote pas sibility that one or more red wolves were brought 

Pets and either were released or escaped captivity. 
into the state as 

·b·1·t · that red wolves were unintentionally released by Another pas si 1 i y is _ 

Who i·mport and release fox pups for restocking purposes. 
fox hunters 

) gave evidence that this has happened in the 
Young and Jackson (1951 

· ~ oung coyote pups, which are not readily 
case of the coyote where Y Y 

have been mistakenly shipped and re
distinguishable from fox pups, 

coyote previously did not exist. 
l eased in areas where the 

.f these possibilities, the author contacted 
In an attempt to ven y 
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the Kc ntuc ky fkpartrnent of F · h 
. is a nd Wildlife R esour ces 

an d the 
fl ·n nc:-sec Wildlif · Re sour es A 

ge ncy. 

Th 
T. W.R.A. confirmed the pres ence 

of a sub stantial coy ote 

populati on within the south . 
er n portion of Middle T ennessee . 

and coydog 

According to th e A ge ncy , it is b elieved that these animal s b ecame 

es a bli s h e d from coyotes r e l eased by fox hunters . It seems that a 

pas t r e l e a s e a t R edstone Ar sena l (nea r Huntsville , Alabama) accounts 

fo r large numb e rs of the animals in Nor th e r n Alabama , and m or e 

rec e ntly in southe rn Middl e T ennessee. 

For the pas t two y ea r s , r e d wolf r eports have fl ow ed i n fr 'om 

L aw r en ce , G iles , Linc oln, and M a r s hall Counti e s, Howeve r, mos t 

of th e se animals were identifi ed as m ix ed r edb on e hounds or ch ows . 

Others which a r e not r eadily identifiab l e a r e b e ing s ent t o the 

Smithsonian Institute fo r identificati on. 

The Kentucky Depar tment of Fi s h a nd Wildlife R e s our ces r e 

port s that foxes have been imp or t ed a nd r e l ease d , but tha t mo s t of th e 

r e l ea s e d animals we r e adults . 

Sta te 1s known to ha v e a we ll- estab l i s h ed The wes t e rn half of the 

h D · s s County sp e cimen a nd anothe r 
wild cani d population , but t e a vi e 

. Kentu cky (Barb our , 197 4) a r e the on ly 
fr om Cla rk C ounty m Ea stern 

t Othe r wi ld canids taken . ns known in th e sta e . 
two pu r e coyo te s p e cim e 

b identified as 1n K <::ntuc ky h a ve e en 
coydogs o r wild domes tic dog s . 

A lthou l? h r e ports 
lf . htings have b een re cor ded 

of red wo s1g 
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s ·n e e 1968 , no evid ence has been foun d to 
substantia te these reports . 

In making thei r determination of the 
T odd Coun ty sp ecimens , 

M r. Car l e y and M r . Dors ett of th R d 
' e e Wolf R ecovery P rogram , 

measured each skull and compa d th r e ese measurements with a list of 

minimum standards for red w olves (Table IV) . To be eligible for con -

side ration as a r e d wolf and fo r captive pr ese rvation by the Red Wolf 

R e cove ry Pr og ram , a s p ec imen must mee t or exceed ea ch of these 

standards. 

Specimen# 1, an adult male es timated to be between two and 

three yea rs of age, exce eded the minimum r e quirements fo r total 

l ength (1 346 mm) and ear l eng th (1 20. 6 mm) with respective score s 

of 1373 mm and 127 mm , but fell below the minimum r equirements 

fo r skull l ength (215 mm), zygomatic width (110 mm), hind foot length 

(229 mm), and weight (50 lb) with r es pective score s of 214. 25 mm, 

108 . 50 mm , 2 15 mm , and 45 pounds. 

S 
· # 2 an a dult m ale e stimated to be b e tw een three a n d p ec1me n , 

f 
. ede d the minimum requirements fo r skull 

fou r yea rs o age, exce 

l eng th (215 m m) , zyg omatic width (110 mm), ea r l ength (1 20.6 mm), 

· · 221 70 111. 28 mm , 132 mm , 
an d we ight (50 lb) with scor es of . mm , 

and 51 pounds respective ly. 
Howeve r , the s pecimen fe ll be l ow the 

1 1 gth ( 13 46 mm) and hind foo t l ength 
minimmn r equir ements fo r tota en 

. of 1326 mm an d 210 m m. 
(2 29 mm) with r espective scores 

1 estima ted to be betw een five 
# 3 a J·uvenil e f ema e 

Sp e cim en , 



Measur e ment 

Skull l e n g th 

Zygorna t ic width 

W e i g h t 

Total l eng th 

Hind fo ot l e n g th 

Ear l e n g t h 

Shoulde r h e i g ht 

,:<Millimeters 

TABLE IV 

Minimum Standards for Adult Male and Female Wild 

R e d Wolv e s Selected for Captive Pr ese rvati on 

by the Red Wolf Recovery Program 

Specimen Number 

Male Female # 1 Male # 2 Male #3 J. Female 

215 ,:, 210 21 4 .25 221.70 184.67 

110 110 108.50 111. 28 89.42 

50 lb 42 lb 4 5 lb 51 lb 23. 5 l b 

13 4 6 1295 1373 1326 1106 

229 222 215 210 197 

120.6 11 4 .3 127 132 125 

685 . 8 673. l N .A. N.A. N.A. 

N ..,. 
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a nd s ix mon ths old, was not eligibl f . 
e or testing since the minimum 

standards were for adult animals. H 
ow ever, comparison of the 

spe cimen with these standards reveal that, 
I 

even at this young age, 

the specimen exceeded the ininimum score f~r ear length (I 14. 3 mm) 

with a score of 125 mm. In all th 
o er measurements, the specimen 

fell below the minimum standards. 

In addition to comparing skull measurements of the specimens 

with minimum standards for red wolves, Mr. Carley and Mr. Dorsett 

also X-rayed the skulls to study internal skull characteristics. As a 

result of this study, · numerous indications of ?og hybridization were 

found . Recorded below is the description, provided by Mr. Carley, 

of the dog characteristics found for each skull. 

Specimen #1: "Marginal dog indicators are a_mild 
curve to the posterior edge of the coronoid pro
cess; and the center of the hard palate is slight
! behind the posterior edge of the last molar 
y . h ·thi of the upper tooth row (even wi~ or w~ n 

t • margin of molar in wild camds). pos erior 
Distinct dog characters are that the _lower 

h ·s flared outward; the audi tory bullae toot row i . 
1 . 1 all the sinus is inflated with are re ative y sm • . 

d als steep and with a concave the frontals an nas . d 
h iewed laterally (sinus reduce ' appearance w en v 

1 d nasals gradual and not con-1 of fronta s an 
s ope ·1d ids). and the brain case appears 
caved in wi ~anl f' level of supra-orbital 

d ostenor Y rom . 
to rop p . d late rally (t ends to remam 
ridges when vie~e ) " . 
level in wild canids . 

. 1 dog indicators are a mild #2 "Margma · d o Specimen : . dge of the coronoi pr -
th posterior e . 1· htl curve to e f th hard palate is s ig y 

d th center o e £ th 
ces s; an e . f the last molar o e 

t nor edge o th 
behind the pos e . . t dog characters are at Distinc upper tooth row. 



th e l ow e r t oo th r o · f 
w is lar ed ou twa r d· th d . 

t o r y bullae a re r e la tiv ely s mall tl1e ' . e a_u i -
1 · f , s inus is 

g r e a t y in la t e d with the fr onta l d 
• s an nasals 

quite s t ee p and hav in g a 
. concav e appea r a nce 

whe n v i e w e d late rally· and th . 
. • e re 1s an extra 

mola r i_n the upper right tooth r ow {dental 

anomalie s can b e an indicator of hybridization) . 11 

Specime n # 3 : 
11
At this stage of d ev el oprnent (5-6 

months ) the specimen appears coyote-like ; 
h ow eve r , dog characters would probably have 
b e come more evid ent once the animal had 

matur e d . The s lope of the fronta ls is marginal, 
but pr obably woul d have become more pronounced 
with age . The b rain case is wild canid-like at 
thi s time as i s the har d palate. The brain cas e 
might have changed with a ge , i t is not like ly 
that the har d palate would change . The l owe r 
tooth row is flare d and pr obably would have 
become mor e pr onounce d w i th ag e. The a udi
to r y b ullae a r e r e la tive ly small fo r the age of 
the animal. They tend to appear ove r sized 
for the skull of pups. The anterio r edge of 
the ra1n u s of the coronoid process is cur ve d 
and the p osteri or e dge is ' hooked , 1 both b e ing 
dog characte r s; howeve r, this condition i_s 
typical in wild canid pups . It i s not possibl e 
to d ete rmine what fina l shape the se feature s 
woul d have achieved by the time the animal 

had matured. 11 
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we re f ound to be too small to be The T odd County spe cimens 

1 d b oth domes tic dog and wild canid 
r e d wol v e s , an d their skull s rev ea e 

charact e ris t ic s . 

d M Dors ett {pers . comm . 27 J une 
Although Mr . Carley an r . 

1978) hav e seen in stances 
d s and r ed wolves , of hybridi zation b e twe en og 

1 d d that the Todd County 
they cone u e 

s pe cim ens were dog X coyote 

the fa ct that the r ange of 
. wa s ba s ed upon 

hybrids . This con clus ion 
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the coy ote as indicated by r a 
nge maps shows that it has adapted to the 

Presence of man and has exte d d . · n e its O • • 
ngmal range from Texas and 

Oklahoma eastward until it now inhab ·t 
i s most of the southeastern 

Unite d St ates {Figure 2}. The red wolf h 
' owever' has been unable to 

c o- exist with man and has steadily d r d • 
ec me in number until its range, 

which once ex.tended from the Gulf of Mexico northward to Indiana and 

Illinois and from Texas eastward to the Atla t· t f G · n ic coas o eorg1a and 

Florida {Figure 3}, now includes only portions of southeastern Texas 

and southwestern Louisiana. Ther.efore, __ the_ w_ild_ ca!li~ most ~ikeJ y to 

be available for hybridization with the dog in Kentucky is the coyote. 

However, the remote possibility of hybridization between a dog and a 

red wolf still exists because of the possibility that one or more red 

wolves were brought into the state, either intentionally or unintention-

ally from the known range of the red wolf, and escaped captivity or 

were released, making it available for hybridization with the dog. 

· t "l a red wolf or a dog X red wolf hybrid is taken However, un 1 

· d" t tate thus confirming its existence there, 1n Kentucky or an a Jacen s 

· h M Carley and Mr. Dorsett and conclude 
th e author must agree wit r . 

. 1d anid specimens are probably the 
that the three Todd County wi c 

d (_Canis familiaris) and the 
r esult of hybridization between the og . ----- . 

f t ror) or possibly the north-
( Canis latrans. rus s outheastern coyote 

- ) ather than dog X red wolf 
ea ste rn coyote (Canis latrans thamnos . r 

hyb r i d s , or r ed wolv es as 
determined by Dr. Elder. 
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.F'igure 2. Distribution map showing the range of the coyote (Canis 
la trans). Dots designate areas where occasional .~ 
sig htings have occurrea. 
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Aft e r Riley and McBride - 1972 

Historic range (A) and present range (B) of the red wolf 

(Canis rufo~. 
Fig ure 3. 

C. r. rufus ...---

A 
D C. r. _gr e goryi 

floridanus 
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CHAPTER VI 

SUMMARY 

Three wild canid s p ec i men s 
taken in T odd County, Kentucky , 

24 Octobe r, 1976, and brought to 
the Austin P eay State U . .. n1vers1ty 

Biol ogy D epa rtment fo r · d t·f · 
1 e n i ication were measured . h d , we1g e , a nd 

skinne d . Skull and tooth meas ur ements taken for 
each specimen were 

submitte d to Dr. William H Elder at th u · · · 
· e mversity of Missouri-

Col umbia for use in a multivariate computer analysis to dete rmin·e 

the identity of the specimens . 

P oste rior pr obability figur e s r es ulting fr om the analys is indi

cate d that all three specimens were red wolves . How ever, a subse-

quent exam i n ation of the skulls b y Mr. Curtis J. Car l ey and Mr. John 

Dor sett of the Unite d States D e partm ent of In t e rior's R ed Wolf Recovery 

Program r eveal e d that the s p e cim ens we re t oo small to be red wolve s 

an d tha t th e skulls exhibite d numerous dog and wild cani d cha racte r

i s tics. M r. Carley and Mr. D orsett the r efo r e c oncluded that all three 

of the To d d C ounty specimens we re dog X coyote hybrids. 

fl.nd1·ngs of M r. Carle y and Mr. Dorse tt , a long 
Base d upon the 

d 
. tl e course of a lite rature search c on -

with inf ormation obtaine d unng 1 

" l.th thei r de cisi on that the 
d h tho r concurs Vv 
ucted by the author, t e a u 

. a re probably dog X coyote hybrids , 
three T odd C ounty s p e cimen s 
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;:i 1th ongh the remote possibility exists that the specimens resulte d 

frorn dog X red wolf hybridization . H owev e r, a ll i n dica ti on s a r e that 

the re d wolf wa s extirpate d eas t of the M i ssissippi Rive r l ong ago and 

. '-he refo r e un a v ail abl e fo r h yb r idi z ation w ith the do g in th e south -
is ~ 

eas tern U nite d Sta t e s. 
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