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ENGLISH SUMMARY

I. Systematic status of the domestic dog in the Family Canidae
Yoshinori ImMarzumr

The domestic dog, Canis familiaris, has been supposed by many authorities to be a
descendant of one or more particular races of Canis lupus. But the dogs, even the most
wolf-like races such as Eskimo dogs, sheep dogs and dingos, differ clearly not only from
the races of lupus but also from any other species belonging to the genus Cams in sev-
eral measurements of skulls and teeth.

The mean values of the condylobasal length of skull in fairly good samples-of ten
subspecies of lupus from Eurasia and North America and temperature classes which
correspond to average temperatures of the coldest month of the year in the respective
habitats of the sample, correlate linearly and the regression line is shown by the form:
Yc=—27.23+0.15X, Sys=1.34. Here, the region of Yc=+2 sys in scatter diagram is
provisionally considered a cline of lupus. Quite similar correlations are seen in several
other cranial and dental measurements in the samples of lupus

On the other hand, the points of the dog, represented by mean values and temperature
classes of samples of the Eskimo dog, sheep dog, dingo, and large dog, which is a complex

of the largest dogs, show a quadrilateral in their respective scatter diagrams. These
quadrilaterals of the dog, when observed one after another, strongly fluctuate against the
clines of lupus and there are no correlations between them (Figs. 2~8). Such fluctuation
of the dog quadrilateral also has no connection with the points of any forms examined of
the genus Canis in scatter diagrams. The amplitude of the dog fluctuation is decidedly
larger than those of the races of lupus which are nearly always confined within the range
of the cline of the species (Yc+2sys).

Therefore, it is evident that the dog cannot be a domesticated form of lupus but a
fully distinct species, though wild populations of it are unknown. The hlgh ratios of
cranial and dental features in the primitive phase which are dominent in Speothos-Dusicyon
group probably indicate that the dog is more primitive than any races of lupus, hodophilax,
or niger of the subgenus Canis and that it is only slightly higher than latrans of the

subgenus Thos in systematic status.
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II. The dog, its domestication and development, with special
reference to the origin and the history of the Japanese
native dog (A review)

Katuaki Ota

The present review consists of two parts. In the first part, current concepts on the
ancestor of domesticated dogs, time, place and process of domestication and processes of
differentiation and development of various breeds are reviewed and discussed. Recent
evidences obtained from the osteological, serological and behavioral studies of various
species of Canids exclude almost conclusively the species other than the wolf and the wild
dingo (wild animal like dingo) from the list of candidates for the ancestor of dogs. A
race or races of the small wolf and/or the wild dingo are the most probable ancestor
of modern dogs, though further conclusion can not be drawn yet. The possibilities of
interbreeding of dogs with northern large wolf, jackal and coyote also still remain.
Archaeological evidences so far available suggest that domestication of dogs began at late
Paleolithic (around 15,000 years B.P.) in Western Asia and/or other areas (Table 5).
Although the question whether domestication was achieved in only one place or in sev-
eral independently has been still unsolved, the presence of some genetical characters such
as tail carriage and non-seasonal type of breeding, not observed in wild species but very
common in most breeds of dogs, may make difficult to suppose so many places as domes-
tication centers or so many geographical races of wolf as the origin of modern dogs.

There is no firm basis for assuming the process of domestitation at present and,
therefore, discussions on the probleni must be inevitably speculative. However, the most
convincing interpretation is that the domestication was initiated through the feeding of
wild animals as a pet or the like without any special practical purpose for human life.
Rapid and wide spreading of dogs in the ancient world and wide variety of body size
already observed in ancient dogs, which may be a result of selection of a primitive form,
can be understood only when tight mental bond between man and dog is assumed to be
estiablished in the most initial stage of domestication. In combination with the discus-
sion on the method for the study of the evolution or the history of dogs, participation of
natural and artificial selections and of possible interbreeding with wild species in the
processes of differentiation and development of various breeds or local populations are
discussed in the last two sections of the first part. Considering the intensiveness of the
selection pressure put upon the dog for a long historical period, it may be essential for
the studies of genealogical relations of dog breeds to evaluate properly the effect of selec-

tion on the character to be investigated. In this sense, studies based on the population
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genetics using the data of characters being neutral to selection may offer the most useful
informations on the origin and the history of dogs.

Results of previous workers on the origin and the history of Japanese native dogs
are reviewed in the second part, together with the brief summary of the studies on
wolves in Japan, including Canis hodophylax Temminck, and also with some descriptions
of native dogs in East Asian countries in old and recent ages. Archaeological studies
on the pre-historic sites of the Jomon period (Neolithic age in Japan) reveals that there
were at least three types of domesticated dogs in old Japan; being comparable in their
size to Canis familiaris palustris (small), C.f. intermedius (medium) and C. f. matris
optimae (large). The most popular dog in old Japan throughout the whole period of
stone ages (the Jomon and the Yayoi periods) was the small-sized. They had already
appeared from the earliest stage of Jomon period (around 9, 000 years B.P.) (Table 5,
Fig. 10). Although the origin of the old Japanese dog is still o.bscure and just the sub-
ject of our future studies, evidences available at present imply, in the most probability,
that the small ones were introduced into our country from the southern part of Eastern
Asia and dogs of large size, on the contrary, entered to the northern district of Japan
from Sakhalin or other neighbouring area of North Eastern Asia. Appearance of the
medium -sized ddg, which was somewhat later than that of others, may relate to the
transfer of culture into our country from the continent through Korean penninsula,
though other interpretations are also possible on the origin of dogs of this type. Dogs
in old days seemed to be raised mainly for the use for hunting. Frequent findings of
dog skeltons courteously buried indicate the importance of dogs for the life of hunting -
gathering people in prehistoric ages. Shape of dogs, imagined from clay figurines un-
earthed from remains of stone ages or pictorial representation on the metalware in later
ages, was almost the same as that seen in current breeds, having errect ears and curled
tail. o
History of Japanese native dogs during ages after the enterance of Yayoi culture
(rice crop culture) is not so clear except for that in modern ages. However, it is certain
that blood of stone age dogs was descended to the modern dogs throughout the most of
historical ages without large contamination of the blood of foreign breeds, through inter-
breeding between local populations must occur quite intensively within the country.
There were no documents indicating the influx of a large number of dogs from foreign
countries and no severe alteration of the shape of dogs was found in literature or works
of art,

Accompanying with an introduction of European civilization started from the 16th
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century and accelerated greatly after the final stage of the Edo period (later half of the
19th century), a large number of dogs of various breeds were imported from wide
areas of the world. This new current brought about the establishment of new
breeds such as Japanese spaniel (Chin) in the Edo period and Japanese terrier and
Tosa-inu (a breed for dog-fighting, cross-bred between the native dog and mastiff, bull
dog, pointer and others) in the Meiji-Taisho period on one hand, but resulted in a rapid
hybridization of native dogs, especially in the urban areas, on the other. During this
chaotic period, many local populations of the native dog lost their purity in blood and
extinguished (Table6). In 1930’s when activities for the preservation of native dogs
were initiated, only a small number of dogs could be found with satisfactory purity even
in the villages (Fig. 11). Although the work for the preservation and the revival of
Japanese native dogs was severely damaged again during the World War II, it was re-
initiated after the war and has been proceeded without severe troubles until now.
Japanese native dogs are now divided into the following 6 breeds and 3 local popu-
lations according to their body size and their main localities of distribution at the time
of re-finding in 1930’s. Standards for the body size and allowances for the variation in
coat colour and other external characters for each breeds were first settled in 1930’s and
have been succeeded thereafter by various associations or kennel clubs with or without
modification.
Akita-inu; Large-sized, north eastern part of Hon;hu-island (Colour photograph, 1).
- Hokkaido-ken (Ainu-ken) : Medium-sized, Hokkaido-island (Colour photograph, 2).
Kishu-ken: Medium-sized, Wakayama and Mie prefectures, the central part of Hon-
shu-island (Colour photograph, 3).
Shikoku-ken (Tosa-ken): Medium sized, Shikoku-island. Mother breed of Tosa-inu
for dog fighting (Colour photograph, 4).
Kai-ken: Small-medium-sized, Yamanashi prefecture, the central part of Honshu-
island. Fixed in their coat colour to tiger-brindle (Colour photograph, 5).
Shiba-inu: Small-sized (Colour photograph, 6).
Shinshu-breed: Nagano prefecture, the central part of Honshu-island.
San’in-breed: Tottori and Shimane prefectures,” the western part and the side
of Japan sea of Honshu-island.
Mino-breed: Gifu prefecture, the central part of Honshu-island, almost extin-
| guished during the last world war and now in the process of re-construc-
tion.

Of the breeds mentioned above, Akita-inu has a patent history of hybridization in
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recent years mainly through the interbreeding with Tosa-inu. Most of the Akitas lost
once the original form as native dogs, changing in their shape to mastiff type with dro-

oped ears, but the breed has been reconstructed during the last several decades.

III. Morphological studies of Japanese native dogs
Katuaki Ota

1. Studies on the external characters.

Body size, coat colour and other external characters and their variation or distribution
within breeds were investigated in all of current 6 breeds of Japanese native dogs. Re-
gions surveyed and number of dogs examined are summarized in Table 7. Results were
discussed in relation to the standards or allowances for each characters settled by ken-
nel clubs. Attempts were also made to clarify the mode of inheritance of coat colour and
other characters by investigating the parental relation of dogs recorded in the registration
card. Size of litters and sex ratio of new born pups in Japanese native dogs were also
studied by the use of the record of littermates in the registration card.

1) Body size: Prior to obtain the body size of adult male and female dogs, the age
when body growth of dogs almost or completely ceased was assessed in each breeds by
using the data obtained by measurements of withers height, body length and chest girth
in all dogs examined (for esample, Fig. 12). Size and conformation of body of dogs were
considered to attain those of adults before 18 months of age in male Akitas, 12 months
in female Akitas and male and female Hokkaido-kens and 8 months in dogs of all other
breeds. Therefore, following analyses of the result on body size were carried out by
using only the data of dogs over these ages (Tables 8 and 9).

Distribution of withers height within breeds was shown in a form of histogram in
Fig. 13, together with the mean value and range of standard for the height in each
breeds. In the breeds excepting Kai-ken and Mino-breed of Shiba-inu, the body size
distributed closely around the mean value in either male or female dogs, showing the ef-
fect of selection in accordance with the settlement of the standard. Wide variation of body
size in Kai-ken and Mino-Shiba-inu might be reflexions of wide range and absence of
standard for the body size in these breeds, respectively. Withers height of most of Akita-
inu was less even than the lower. limit of the standard of the breed. In order to compare the
body conformation between breeds, ratios of body length and chest girth to withers height,
expressed in terms of %, were calculated. Graphic analysis was also carried out for the
same purpose by using mean values of the height, the length and the chest girth of each’
breeds (Fig. 14). These treatments revealed that the Akitas were slightly different in-
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their body conformation from other native breeds: shorther body length and narrower
chest girth in proportion to their withers height or, inversely stated, longer extremities
in proportion to their size of body trunks. These results are discussed in relation to the
history of the Akita-breed and also to the effect of selection performed in recent years.

2) Coat colour: Coat colour observed in Japanese native dogs are usually classified
into the following 5 categories;

White: From pure white to white with brownish shade. Adult dogs with pure white

coat are very rare.

Brown (“Red”): From cream or pale brown to dense red brown with or without
black shade. Chocolate brown is observed rarely in the Akita, but not in other
breeds.

“Goma”: Black hairs intermingle with brown hairs of various colour intensities and
distribute uniformly over the whole body. Coat colour like that of wolf is also
seen, but not frequently, and this colour is classified into either “Goma” or
“Red” in usual cases.

Black: Solid black or black and tan. Solid black is hardly seen in current Japanese
dogs.

Tiger-brindle: Black striped. Ground colour varies from pale to red brown.

Regardless of the coat colour, white markings of various sizes are seen very frequent-
ly in Japanese native dogs. Distribution pattern of white area and grading of its size
are illustrated in Fig. 16. Only the marking larger than grade 3 or 4 is recorded in the
registration card.

According to this classification principally, distribution of coat color and of white
marking in each breeds are summarized in Tables 11 and 12, respectively, Although
breeds other than Kai-ken had a variety of coat colour, inclines of considerable degree
were seen to white in Kishu-ken, to “Goma” in Shikoku-ken and to “Red” in Shiba-
inu.

Possible gene combinations for each coat colours were assumed (Table 18) by inves-
tigating their mode of inheritance (Tables 16-17) in reference to the present knowledge
on the gene control of coat colour in dogs. Of all colours observed in the present survey,
“Goma” was the most difficult to explain, of which mode of inheritance was not consis-
tent with any combinations of known genes in A and E loci. There were no or little
evidences implying the existence of genes M, P and Int and W of Ijin, and gene fre-
quencies of A°, E” and s* were considered to be low at least in the current populations
of Japanese native dogs. White markings in Japanese dogs seemed to be largely due to
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the action of gene s/, though the amount of the Irish spotting varied considerably be-
tween breeds (Table 12).

3) Other external characters: Percentages of the occurrence of dew claws, pig-
mented spots on the tongue and missing teeth and distribution of types of tail were in-
vestigated. All of dew claws observed were of single type and found in hind legs of
both sides. Almost all reduction of teeth number was due to the congenital loss of one
or more premolar teeth. Type of tail was classified into two categories, according to the
usual classification used in kennel clubs: tightly coiled or curled tail and upright and
loosely curled (sickle-shaped) tail. There were quite large differences in the frequency
of the occurrence of these characters between breeds (Table 19), corresponding to the
differences in the extent of allowances or the prefernce for the character between kennel
clubs or dog-owners. Although trials to clarify the mode of inheritance of these characters
by invetigating the parental relation of the dog examined were unsuccessful, data will offer
some basis for the future studies on the genetical control of the characters (Tables 20-23).

4) Litter size and sex ratio: Results are summarized in Table 24. Tt is quite note-
worthy that mean litter sizes in various breeds of Japanese native dogs obtained in the
present study are much smaller than those reported in foreign breeds. Further studies

will be needed.

IV. Comparison of body conformation between six breeds of the
Japanese native dogs by principal component analysis (PCA).

Shin-ichi Iro
The principal component analysis was applied to the data on three body measurements
(withers height, body length and chest girth) in six breeds of the Japanese native dogs.
In the six breeds examined, the 1st, the 2nd and the 3rd principal components included
amount of information of about 94.5%, 4.0% and 1. 5%, and represent size factor (body
size), shape factor (slender versus massive) and shape factor (long-legged versus long-

torsoed), respectively. The native breeds were classified based on the result of PCA as

follows:
Large size and slender type..--- - eeeeeeeeeinn. Akita-inu,
Medium-large size and slender type.-------- Shikoku-ken,
Medium-large size and middle type--------- Kishu-ken,
Medium-large size and massive type.-----... Hokkaido-ken,
Medium-small size and massive type:-------. Kai-ken,
Small size and slender type «vvereneee, Shiba-inu (Mino-kei),
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Small size and middle type «++c-cvervvreeenennnn Shiba-inu (San’in-kei),
Small size and massive type:----- - -eeeereeree Shiba-inu (Shinshu-kei).
In all of the breeds examined, male dogs were classified into long-legged and the females

into long-torsoed type.

V. Cranial and dental characters of the Japanese native dogs.
Iwao OBaArA and Yoshinori Imarzumi

Although several distinct breeds of native dogs are kept in Japan, only a few papers
dealing their cranial and dental features have been known.

It was difficult to find out distinguishing characters in the cranial and dental fea-
tures of each breed, but several racial peculiarities were scarcely recognized. The fol-
lowings are diagnostic descriptions for respective breeds of Japanese native dogs.

Akita-inu—A large-sized breed originally from Akita Prefecture. Skull large and
massive with well developed frontal shield. Condylobasal length 206.7 (195.3-212.8) mm
in 5 males. Sagittal crest high. Exposed portion of presphenoid slender entirely and with-
out prominent alae.

Shikoku-ken—A medium-sized breed originally mainly from Shikoku. Skull rather
large but evidently smaller than that of Akita-inu. Condylobasal length 183.8 (178.8-188. 4)
mm in 9 males, 171.0 (162.0-178.2) mm in 6 females. Skull massive, heavy with high
frontal shield. Sagittal crest well developed, front-nasal region only weakly depressed.
Exposed portion of presphenoid generally slender entirely and without alae.

Kishu-ken—A medium-sized breed originally mainly from Wakayama and Mie Pre-
fectures. A single male was examined. Condylobasal length 181.0mm. General appear-
ance similar to that of Shikoku-ken, but exposed portion of presphenoid remarkably
widened in posterior half. Teeth relatively large. Cingulum on inner surface around the
protocone of M1 rather well developed as in some of Canis lupus and C. hodophilazx.

Shiba-inu (Shinshu-kei) —Small-sized breed originally from the Nagano district.
Condylobasal length 150.7 (135.7-161. 6) mm in 8 males and 139.2 (137.0-141.4) mm in
2 females. Front-nasal region rather flat, only slightly concave. Frontal shield swollen
prominently. Temporal ridges evident. Anterior border of mesopterygoid fossa with pro-
minent projection at middle. Exposed portion of presphenoid mostly with prominent alae
at middle. In two specimens out of 12, when put the skulls on a horizontal plane, they
well balanced and angular processes of mandibles free fI'OI;l the plane as in Canis
hodophilax. Teeth rather large.

Shiba-inu (San’in-kei) —Small-sized breed originally from the San-in district, west-
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ern Honshu. Condylobasal length 146.3(142.2-150.4) mm in 2 males, 138.6 (131.2-148, 8)
mm in 4 females. Size similar to Shinshu-kei of Shiba-inu but generally front-nasal
region more depressed, anterior border of mesopteryoid fossa emarginated at middle, and
exposed portion of presphenoid without prominent alae. Temporal ridges conspicuous.

Hokkaido-ken—Intermediate type of small and medium breeds, originally from Hok-
kaido. Size of skull variable, condylobasal length 166.4 (140.7-176.2) mm in 5 males,
157.0 (155.0-159.0) mm in 2 females. Front-nasal region generally rather flat, but some
times rather strongly dished. In some skulls, exposed protion of presphenoid widened in
the posterior half or has prominent alae at middle.

Kai-ken—Intermediate type of small and medium breeds, originally from Yamanashi
Prefecture. Size variable, condylobasal length 160.9 (147.7-170.3) mm in 5 males and
141.8 (128.0-162.7) mm in 4 females. Front-nasal region generally strongly dished.
Sagittal crest poorly developed. Rostrum rather broad and short. Missing teeth, probably

congenital, not uncommon (observed in 6 specimens out of 10 examined).
3

VI. Pedigree analyses of Japanese native dog breeds
Ken Nozawa

Applying the techniques of pedigree analysis (WRiGHT & MCPHEE, 1925 Nozawa,
1961) the author tried to elucidate the characteristics of the breeding populations of the
6 Japanese native dog breeds, that is, Hokkaido-ken, Akita-inu, Kai-ken, Kishu-ken,
Shikoku-ken and Shiba-inu, and the following informations were obtained. Here, the
proband individuals were obtained by random sampling from the pedigree-registered
dogs born in 1973.

(1) Mean generation interval of the Japanese native dogs was 3~4 years, and the
interval from sire to offspring was genérally longer than that from dam to offspring
(Table 36).

(2) Breeding population number could be estimated by the product of the number of
newly registered individuals per year by the mean generation interval. This number was
considered as a lower limit of the total number of pure-bred individuals in each breed.
The breeding population number of the breeds were estimated as follows: about 120, 000
in the Akita-inu and Shiba-inu, 10,000~20,000 in the Hokkaido-ken, Kishu-ken and
Shikoku-ken, and about 2,600 in the Kai-ken (Table 37).

(8) The breeding population numbers in different prefectures were estimated as
shown in Figs. 23~28. From these figures we can postulate that the Akitas and Shibas

are the breeds being raised universally in whole Japan and the distribution patterns of
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the other 4 breeds are of localized nature in some restricted areazs of the country. That
could be confirmed by calculating the correlation coefficient between the human popula-
tion size and the breeding population number of dogs in different prefectures: thus,
significant positive correlations were obtained in the former two breeds, and the correla-
tions were regarded as non-significant in the latter four breeds (Table 38).

(4) Distance between two geographical points can be measured by the minimum
number of prefectural boundaries existing between these points. The mean distances
between the birth places of parent and offspring were generally in the range of 1~2
except in the Hokkaido-ken whose mean distance was less than 1. The mean distance
between birth places of sire and offspring was observed to be longer than that of dam
and offspring in every breed (Table 39). Proportion of the zero distance was in the range
50~60% except in the Hokkaido-ken in which the proportion was 88% (Table 40).

(5) The mean distance between birth places of parents was in the range of 1~2
(Table 41a). The proportion of zero values of this distance which could be regarded as
the prefectural endogamy rate was generally in the range of 1/4~1/2, the Hokkaido-ken
giving an exceptionally high estimate as 88% (Table 41b).

(6) Table 42 shows the results of analyses on inbreeding and population structure of
the Japanese native dog breeds. Variation among breeds in increment of the total in-
breeding coefficient in the last four generations was comparatively small, ranging between
29, in the Akita-inu (AK) and 7.5% in the Kai-ken. Most of this variation could be
attributed to the variation in incidence of current inbreeding between breeds. Contribu-
tion of interse relationship to the total inbreeding was variable among breeds, the
minimum being 0.4% in the Shiba-inu and the maximum 3.9% in the Kai-ken. These
estimates were observed to correlate negatively with the breeding population number
(Table 37). The amount of genetic differentiation within breed which could be measured
by the index of subdivision were generally observed to correlate positively with it. The
average effective population size calculated in the last four generations were observed to
constrict remarkably from the breeding population number; this gives a support to the
inference that the selection of breeding sires have been practiced fairly rigorously in each
dog breed.

(1) The results of the similar pedigree analyses on the individuals bled for electro-
phoreic screenings of blood protein variations are presented in Table 43. Comparison of
these with the results shown in Table 44 suggests that the bled individuals in the Shi-
koku-ken and Shiba-inu have represented only a part of whole pedigree of these dog

breeds. Furthermore, a significant difference was observed in the Kai-ken between the
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mean coefficient of relationship within random samples for pedigree analysis on the one
hand and that between the random samples for pedigree analysis and the individuals
bled for electrophoretic screening on the other; the reason of it was remained yet to be

analyzed.

VII. Phylogenetic relationships of dog breeds especially of
Japanese native dog breeds determined by the blood
protein polymorphisms

Yuichi TaNABE

The horizontal starch gel electrophoresis and the horizontal polyacrylamide gradient
gel electrophoresis were employed to clarify the phylogenetic relationships of dog breeds
especially of Japanese native dog breeds by using the polymorphic variation of the blood
protein components as the genetic markers, Blood samples were collected from 1975 in-
dividual dogs of 55 breeds including 8 Japanese native breeds.

Protein polymorphisms are observed in 13 loci such as plasma albumin (Alb), plasma
postalbumin (Poa), plasma transferrin (Tf), plasma eserine resistant esterase (Es), plasma
leucine aminopeptidase (Lap), plasma alkaline phsphatase (Akp), erythrocyte hemoglobin
(Hb), erythrocyte esterase-2 (Es-2), erythrocyte esterase-3 (Es-3), erythrocyte acid phos-
phatase (Pac), erythrocyte tetrazolium oxydase (7T0), erythrocyte glucose phosphate
isomerase (GPI) and erythrocyte catalase (Ct), whereas 10 loci such as plasma postalbu-
min-2 (Poa-2), plasma slow-as-macroglobulin (Slow-as), plasma eserine resistant esterase-
fast (Es-f), plasma amylase (Amy), erythrocyte esterase-tast (cell-Es-f), erythrocyte
glucose phosphate dehydrogenase (G-6-PD), erythrocyte lactate dehydrogenases (LDH-A
and LDH-B), erythrocyte adenylate kinase (AK) and erythrocyte leucine aminopeptidase
(cell-Lap) are monomorphic,

The present study reveals that the phenotypic variations ot plasma postalbumins,
plasma tranferrins, plasma eserine resistant esterases, plasma leucine aminopeptidases,
plasma alkaline phosphatases, erythrocyte hemoglobins, erythrocyte esterases-2, erythrocyte
esterases-3, erythrocyte glucose phosphate isomerases and erythrocyte catalases are con-
trolled, respectively, by the autosomal loci of Poa with three codominant alleles, Poa*,
Poa® and Poa®; Tf with five codominat alleles, Tf, Tf?, TF, Tf* and Tf¥: Es with
three codominant alleles, Es*, Es® and Esc: Lap with two codominant alleles, Lap* and
Lap®; Akp with three codominant alleles, Akp4, Akp® and Akp©; Hb with two codominant
alleles, Hb4 and Hb%: Es-2 with a dominant alleles, Es-25 and a recessive allele, Es-2*:

Es-3 with two codominant alleles, Es-34 and Es-3%, GPI with two codominant alleles,
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GPI* and GPI?; and Ct with two codominant alleles, Ct* and Ct?, and a recessive allele,
ce,

Mean genetic distance between the dog breeds was calculated by method of Rogers
(1972) using the data of 13 polymorphic loci and of N1 (1975) using the data of 13
polymorphic and 10 monomorphic loci. From the matrix of the two kinds of genetic
distance values, the dendrograms of the dog breeds were drawn by the unweighted pair-
group method of clustering in numerical taxonomy (SNeats and SokaL, 1973).

A close relationship was observed among most ot Japanese native dog breeds, i.e.
Hokkaido, Akita, Kai, Shikoku, Shinshu-Shiba, Mino-Shiba, except San’in-Shiba. Fur-
ther, a marked difference of genetic constitution ot Japanese native dog breeds and of
European dog breeds was observed. No significant difference was observed in average

heterozygosity (H) between Japanese native dog breeds and European dog breeds.

— 242 —



X ik

RAERTE ¢« ZIMAIESE 1978 /KT, polyacrylamide gradient gel FAUVkEN L. RIFFETRIE (17523, p. 2013—2020.

B K « KM « BIAEZ - K 5« IR - B8 3 - W8k « RBIG—ME - W8 & - MHEE
3 RIFM— 1968 WHEOERFKECHTHHE. L W7 V7K BT 540 0A S 5O BAED
ZIBFITOVT. HELH, 39 523—535.

IS4 U 1933 ¥~ A RizibnT. AAA, 2(2): 13—21

FTERA U S 1937 MEKILEHBO Kzt T. AAK, 6(8): 2—5.

FAIERARPY S 1948 FREDMERL LA N,

BEROKRER (7)) 1973 NARHFA V7 v 7. SCEFEH.

Anthony, R. 1965 Serological, immunoenzymatic and biochemical comparisons among registered breeds
of dogs. Dissertation for the Ph. D. theses, Univ. Kansas.

Antonius, O. 1922 Grundziige einer Stammesgesichte der Haustiere. Gustav Fischer.

Baur, E.W. and Schorr, R.T. 1969 Genetic polymorphism of tetrazolium oxidase in dogs. Science,
166: 1524—1525,

Beddard, F.E. 1923 Mammalia. Cambridge Natural History, 10, Macmillan.

Bekoff, M. 1977 Canis latrans. Mamm. Species, 79: 1-—9,

Bengtsson, S. and Sandberg, K. 1973 A method for simultaneous electrophoresis of four horse red
cell enzyme systems. Anim. Blo,od Grps. biochem. Genet., 4: 83—87.

Blanford, W.T. 1877 The Fauna of British India including Ceylon and Burma. Mammalia. Taylor &
Francis.

Boessneck, J. and Meyer-Lemppenau, U. 1969 Eine Sammiung von Hundeschideln aus Papualand.
Sdugetierkundliche Mitteilungen, 12: 356—368.

Bourliére, F. 1955 Order des Fissip&des, systématique. In Grassé P. P. Traité de Zoologie, Anatomie,
Systématique, Biologie, XVII, Mammiféres, 1: 216—225.

Braend, M. and Austad, R. 1973 Polymorphism of red cell acid phosphatase in dogs. Anim. Blood
Grps. biochem. Genet., 4: 189—192,

Brauns, R. 1881 On Canis hodophylax (Temminck and Schlegel) or Japanese wolf. Chrysanthemum,
I: 66-—67.

Brimhall, B., Duerst, M. and Jones, R. T. 1977 The amino acid sequence of dog (Canis familiaris)
hemoglobin. J. Mol. Evol., 9: 231--235.

Bull, R. W. and Bowdler, A.J. 1972 The red cell antigens of wild Canidae. Anim. Blood Grps. biochem.
Genet., 3: 179—180,

Burns, M. and Fraser, M.N. 1966 Genetics of the Dog. 2nd ed. Oliver & Boyd.

Butzer, K. W. 1971 Agricultural origins in the Near East as a geographic problem. In *‘Prehistoric

Agriculture,”” ed. by S. Struever, The Natural History Press. p. 209--235,

— 243 —



Cabrera, A. 1931 On some South American Canine genera. J. Mammal., 12: 54—67.

Cabrera, A. 1957 Catalogo de los Mamiferos de America del Sur, I. Buenos Aires.

Cabrera, A. and Yepes, J. 1960 Mamiferos Sud Americanos, 1. Ediar, p. 1—187.

Chang, K.C. 1968 Archeology of ancient China. Science, 162: 519-—526.

Chiarelli, A.B. 1975 The chromosomes of the Canidae. In “The Wild Canids”, ed. by M.W. Fox,
Van Nostrand Reinhold. p. 40—53.

TR 1975 HREK. HBERRFHERE.

i E B AR TR 1972 MU EAE RIS @), &, (555 ) 56—58.

R R R R AE TP A4 PR 222 St 1963 %4k, WREHEFS HRkEHE, HH¥EH, TET
14 5.

e 40 (BEED 1971 2Ry R, 6 )1 19 B45. GEIEER).

Clark, P., Ryan, G.E. and Czuppon, A.B. 1975 Biochemical genetic markers in the family Canidae.
Aust. J. Zool,, 23: 411—417.

Clutton-Brock, J. 1977 Man-made dogs. Science, 197: 1340—1342.

Clutton-Brock, J., Corbet G.B. and Hills, M. 1976 A review of the family Canidae with classification
by numerical methods. Bull. Brit. Museum (Natural History), Zool. ser., 29: 119—199.

Coon, C.S. 1951 Cave explorations in Iran 1949. Museum Monographs, The University Museum,
Univ. Pennsylvania, p. 1—124.

Darwin, C.R. 1868 The Variation of Animals and Plants under Domestication, 2nd ed. (GREF &t » §&
BEA (G 55 - BEEROER (1), £—v .« v2&F 1V, Bl (1938)).

Davis, D. 1964 The giant panda, a morphological study of evolutionary mechanisms. Fieldiana:
Zoology Memoirs, 3: 1—339.

Davis, S.J.M. and Valla, F.R. 1978 Evidence for domestication of the dog 12,000 years ago in the
Natufian of Israel. Nature, 276: 608—610.

Day, M.E. Kraay, G.J. and Stevens, R. W.C. 1971 Polymorphism of canine serum albumin. Anim.
Blood Grps. biochem. Genet., 2: 195—199.

Degerbgl, M. 1961 On a find of a Preboreal domestic dog (Canis familiaris L.) from Star Carr, York-
shire with remarks on other Mesolithic dogs. Proc. Prehistr. Soc., 27: 35—55.

Dresler, S.L., Brimhall, B. and Jones, R.T. 1976 Multiple structural genes for the @ chain of canine
(Canis familiaris) hemoglobin. Biochem. Genet., 14: 1065—1070.

Editorial board of Scientific American 1975 Best friend; Science and citizen. Sci. Amer., 233: 50 and
54.

Ellerman, J.R. and Morrison-Scott, T.C.S. 1951 Checklist of Palaearctic and Indian Mammals 1758
to 1946. Brit. Museum.

Epstein, H. 1969 Domestic animals in China. Morrison & Gibb.

YO 1967 B AL R2R. FEakHL.

TTHOREYR 1975 @R T s AT T ez A ARORM 2, EE.

— 244 —



TSR 1978 §B7r ri Lo IR, “CHARE EAEEE, 3, BR{b”, MELR. p. 4761

Ewer, R.F. 1973 The Carnivores. Weidenfeld & Nicolson.

Ferguson, K.A. and Wallace, A.L.C. 1961 Starch-gel electrophoresis of anterior pituitary hormones.
Nature, 190: 629—630.

Fildes, F.T. and Harris, H. 1966 Genetically determined variation of adenylate kinase in man. Na-
ture, 209: 5020.

Fisher, R.A., Putt, W. and Hackel, E. 1976 An investigation of the products of 53 gene loci in
three species of wild Canidae: Canis lupus, Canis latrans and Canis familiaris. Biochem. Genet.,
14: 963—974.

Flower, W.H. 1869 On the value of the characters of the base of the cranium in the classification of
the order Carnivora and the systematic position of Bassaris and other disputed forms. Proc. Zool.
Soc. London, 4—37.

Flower, W.H. 1885 An Introduction of the Osteology of the Mammalia. Macmillan.

Fox. M.W. 1978 The Dog, its Domestication and Behavior. Garland STPM Press.

Gahne, G., Kumar, J.R. and Grolus, J. 1977 Horizontal polyacrylamide gradient gel electrophoresis
for the simultaneous phenotyping of transferrin, post-transferrin, albumin, and post-albumin in the
blood plasma of cattle. Anim. Blood Grps. biochem. Genet., 8: 127—137.

Garrod, A.H. 1878 Notes on the Visceral Anatomy of Lycaon pictus and of Nyctereutes procyonoides.
P.Z.S., 377.

Gipson, P.S. Sealander, J.A. and Dunn, J.E. 1974 The taxonomic status of wild Canis in Arkan-
sas. Systematic Zoology, 23: 1—11

Godin, A.J. 1977 Wild Mammals of New England. Johns Hopkins Univ. Press.

Goerttler 1975 Domestic Dogs, In “Grzimek’s Animal Life Encyclopedia,’” ed. by B. Grzimek, 12,
Mammals III, p. 209—211.

Grassé, P.P. 1955Traité de Zoologie, Anatomie, Systématique, Biologie, XVII, Mammiféres 1, 1—1170.

Gray, A.P. 1954 Mammalian Hybrids. A Check-list with Bibliography. C.A.B.

Gregory, W.K. 1951 Evolution Emerging. A Survey of Changing Patterns from Primeval Life to Man.
Macmillan.

Hall, E.R. and Kelson, K.R. 1959 The Mammals of North America, 2. Ronald Press.

Hall, R.L. 1978 Variability and speciation in Canids and Hominids, In “Wolf and Man, Evolution in
Parallel,” ed. by R.L. Hall. and H. S. Sharp, Academic Press. p. 153—177.

Hall, R.L. and Sharp. H.S. 1978 Wolf and Man, Evolution in Parallel. Ac:;demic Press.

Haltenorth, T. and Diller, H. 1977 Sidugetiere Afrikas und Madagaskars, BLV. Miinchen.

Hamilton, W.J. and Whitaker, J.O. 1979 Mammals of Eastern United States. Cornell Univ. Press.

Harrison, D.D. 1968 The Mammals of Arabia, II. Ernest Benn. p. 193—381.

BAHEA 19252 AARHSGARKICHT GBI, AR¥HEE, 40: 1-10.

BEAMWMEA 1925 b AEEFAFRICHT GBI 2). AMHFEHEES, 40: 103--108.

— 245 —



A 1929 AFEIEFFRERICHT GEIE ). NE¥MRE 44: 165174,
BEALEA 1936 AREROFRRIZONT. HER, 53): 1—
EASEA 1940 ftko A AR, OAK, 9(3): 2—2L
I 1941 5 BRRERORBR & AR R R, ABAMERE, 56: 590—602.
EAME A 1942 BAGRERIRE SV b ey RRBFOR. JIHFHERS, 57: 43344l
A 1943 a FERB I EFR ORI RNV T ABIEEMERE, 58: 367373
EAHEA 1943 b AAHBRFEA L S v » = NEFHGE 58: 427430
EAIEA 1950 BAGBIEROARR L X DR NISEHERE, 61: 55—88.
BEAWMEAN 1952 #s#E K. “HHAK wALHR#EZE RS, p. 145150,
FREESE 1960 AR KE R R EOBE RIZ2NT. NEESEHERS, 68: 96-—115.
MM ESE 1972 IV-5-a LK BEE L OX. L B R R E A E E T L RO E—,” LI HR
EH. p. 49—51.
FOPEEE 1971 AARNITE 05K H. kst
ey 1942 K B fR. HFRERE.
Tkt 1979 a L EROGEEICIES HAROKE . FEHTL p. 1715,
ok 1979 b B AR & FIERRO IR 5. @, 45 (1) 10—11L
SESE L 1966 FRHIR FRUEPRGE D RERE. CRETRRE R A, B R OAHKRELIR, 5 4 0 WO EFEAL. p.
34—61.
Hoffmann, R. and Pattie, D.L. 1968 A Guide to Montana Mammals. Univ. Montana.
Hough, M.J, 1948 The auditory region in some members of the Procyonidae, Canidae and Ursidae:
its significance in the phylogeny of the Carnivora. Bull Amer. Mus. Nat. Hist., 92 (2): 73—118.
Hough, M.J. 1953 Auditory region in North American fossil Felidae: its significance in phylogeny.
Geological Survey Professional Paper 243—@, Shorter Contributions to General Geology, 1952, p.
95—115.
Hsu, T.C. and Benirschke, K. 1967 An Atlas of Mammalian Chromosomes. Vol. 1, Folio 20 and 21.
Springer.
Hufnagl, E. 1972 Libyan Mammals. Oleander.
g5 mgn 1945 NAHREGE L. AR ER.
Lt 1949 RATHILENIMBL. P EH5
Lok 1970a =k v A 3O R 2T 1. =t A 3 oK WHLEWEME S

LfE 1970 = kv A A 3 OREHIAICDWT. 2, 4 XENTOEFICET B HELREKICOWT.
PLEN A HERE, 5. 62—66.
A 1970 ¢ G ORE A LA [ 7 BE AR H R, 3:159—176.
LmEd 1971 BARDAZ S 2. B H 51— 2 ETHEREER, 360 2728,
ey 1965 Mk SRR, HADOER, %1% DA R
GEREE) 1966 BkHH AFEIERIE & BIFE £ T ORGE SO ETRREIR A B RO LARE LR, 4R, BOLE
— 246 —



#kst. p. 90—98,

TRIEMER 1936 BEERICIT. BAK, 5(2): 1—

BREEE 1967 HIEREH DL, MA)IIEL.

Jackson, H.H.T. 1961 Mammals of Wisconsin. Univ. Wisconsin Press.

ARMEE#RS (F) 1974 AR AN o8 —#f b An 2o X LT— KBBAHRIRE.

Jones, F.W. 1925 The Mammals of South Australia, 3. Monodelphia, Adelaide. p. 271—458.

SEARSTERE 1967 RIRGLAM E AR, “FIER", PEREHES. p. 16—21.

sk — 1947 REbd (). dudtth

R 1973 REXILFE. EREAEEWE.

JIMEEA « F BrlE « HAATRHE— « KEZERA 1980 K, #Fi2 A AR K ORI 5 Nz KO bk @ fd 2 B+
L ELFRIRTZE. XIL MR A 27407 3 v (Poa) DERIZDOWT. BHFLE T RASMHRES.

Keller, C. 1919 Die Stammesgesichte unserer Haustiere. (JiE— (R): FERE W, EikE)E(1935)). |

Kingdon, J. 1977 East African Mammals. An Atlas of Evolution in Africa. III A (Carnivores). Aca-
demic Press.

EEIR 1935 [hfE Ak | RALGWIRERGEER Bt E. LT R

/MAEL— 1936 FURR DI E 4. “SAITARORS, KONEILE, AOPIEL. p. 12-18,

AMAE— 1937 WARKFER#ES. HAK, 6(8): 21 27.

Kristjansson, F.K. 1963 Genetic control of two pre-albumins in pigs. Genetics, 48: 1059-—1063.

Krumbiegel, von 1. 1953 Der “Anden wolf”, Dasycyon hagenbecki (Krumbiegel, 1949), SiHugetierk,
1: 97-104.

JOKIETR 1936 MER, “HRFIBARRXOKIT”, KOWMIIE AOWEtL. p. 118—122.

Kurtén, B. 1968 Pleistocene Mammals of Europe. Weidenfeld & Nicolson.

Kurtén, B. 1971 The Age of Mammals. Weidenfeld & Nicolson.

BTN 1966 FKHIA DR, “TRETRE KA, BROKEEDW, B4 BTEHFiLA p 17,

Langguth, A. 1975 South American Wild Canids. In “Grzimek’s Animal Life Encyclopedia’’, ed. by
B. Grizimek, 12. Van Nostrand Reinhold. p. 268—279.

Lawrence, B. 1967 Early domestic dogs. Z. Sdugetierkunde, 32: 44—59.

Lawrence, B. and Bossert, W.H. 1967 Multiple character analysis of Canis lupus, latrans, and famil-
iaris, with a discussion of the relationships of Canis miger. Amer. Zoologist, 7: 223—232.

Lawrence, B. and Bossert, W.H. 1969 The cranial evidence for hybridization in New England
Canids. Breviora, 330: 1--13.

Leone, C.A. and Wiens, A.L. 1956 Comparative serology of Carnivores. J. Mammal., 37: 11—23.

Little, C.C. 1957 The Inheritance of Coat Color in Dogs. Howell Book House.

Lorenz, K. 1953 So kam der Mensch auf den Hund. Borotha-Schoeler. (/NEFHME GR): Af Xt
2. :l:.ufkﬁ‘_ (1968)).

Lus' . J.L. 1946 Chance as a cause of changes in gene frequency within pure breeds of livestock.

Amer. Nat., 80: 318—342,

— 247 —



Lydekker, R. 1885 Catalogue of the Fossil Mammalia in the British Museum (Natural History).

Lydekker, R. 1910 Carnivora, In “Harmsworth Natural History,” Carmelite. 1 :437—463.

Lyon, M. W. 1936 Mammals of Indiana. The American Midland Naturalist, 17: 1—384.

Macintosh, N.W.G. 1975 The origin of the dingo: an enigma. In “The Wild Canids”, ed. by M.
W. Fox, Van Nostrand Reinhold. p. 87—106.

HEF 15 1972 Fi/EILBER. HERERAT.

Matthew, W.D. 1930 The phylogeny of dogs. J. Mammal,, 11: 117—138,

Matthey, R. 1954 Chromosomes et systématique des Canides. Mammalia, 18: 225—230.

Mayr, E., Linsley, E.G. and Usinger, R.L. 1953 Methods and Principles of Systematic Zoology.
McGrow-Hill

Mazumder, N.K. and Spooner, R. L. 1970 Studies on bovine serum amylase; evidence for two loci.
Anim. Blood Grps. biochem. Genet. 1: 145—156.

Meera Khan, P., Los, W.R., Does, J.A.V.D. and Epstein, R. B. 1973 Isoenzyme markers in dog
blood cells. Transplantation, 15: 624—628.

MecMillan, R. B. 1970 Early canid burial from the western Ozark highland. Science, 167: 1246—1247.

Mech, L. D. 1970 The Wolf: the Ecology and Behavior of an Endangered Species. The Natural History
Press.

Mengel, R.M. 1971 A study of dog-coyote hybrids and implications concerning hybridization in
Canis. J. Mammal., 52: 316-336.

Menzel, R. and Menzel, R. 1948 Observations on the Pariah dog. In “The Book of the Dog”, ed.
by B. Vesey-Fitzgerald, Nicholson & Watson. p. 968—990.

= LpupR 1936 SIS D. AAK, 5(9): 3334

e IEHE - REEFREY) 1978 B O ibAE b~ cgppE g AeEEE, 3. Secib”, HELM. . 322

Mivart, S.G. 1890 Monograph of the Canidae. Porter & Dulau.

R « THIRFESE 1973 MR TR 5 WEURK. AAEILAEME (oA, ENWIUERER), 92 5.
p. 100—105.

R - IRAER 1974 HBRTR Y 5 N EERALHE wmmte AR, HAWILEMS (R4, IFTALEE
¥EARNFES), #H 3%, p. 8789

Montagu, M.F.A. 1942 On the origin of the domestication of the dog. Science, 96: 111—112,

Moore, R. 1962 Evolution, In “Life Nature Library’’, Time Inc. p. 192.

& AT 1920 WIEEH B B S LR OMEICHT. NEPEHERE, 44 4352,

AT 1940 BEA (WIEEEHR). HARX, 9(6):38—44.

RARE 1973 KOBAE(—). HAK, 39(5): 913, (). AKX, 39(7): 11—12, (). HAK, =78):
10—11, (PY-FH). HASK, 39(0: 16—19. -

EfnE 1974 REEBE @. AAK, 4008 1014, @. HAK, 40(9): 9-10.

Naik, S.N., Anderson, D.E., Jardine, J.H. and Clifford, D.H. 1971 Glucose—6-phosphate dehydro-

genase deficiency, haptoglobin and hemoglobin variants in dogs. Anim. Blood Grps. biochem. Genet,

— 248 —



2: 89—94,

hEBICE) 1966 FEIfEY & EHORE. HikEE.

HEZEAE 1932 BISO4ERKR. BAR, 1(2): 37—44.

PESUR 1939 LR, C“OARRDOMZ”, BSASINES « thESEUR « ZKE= « RAZ R, 38K, Mok
ffl. p. 219—317.

ERIEF 1938 FRieklI IR LEEE. FEALILEE, MMEBTERGERIIL%ESREN (RES ¥ AFE
WE) fEREE 2, ROEE¥HET, FEF6 M. p. 111122

HRER 1956 HAHREEREHR. S+ %2 5FF.

EREHR 1965 BAEROWTL. KAEH.

ERER 1968 FFffl. HBORERMR.

HRIER 1970 =RV AdH 3i3EXTwae. E580 L 8WE, 22(1): 10—183,

Nei, M. 1972 Genetic distance between populations. Amer. Nat., 106: 283—292.

Nei, M. 1973 The theory and estimation of genetic distace. In “‘Genetic Structure of Populations’’,

ed. by N.E. Morton, Univ. of Hawaii Press. p. 45—54.

Nei, M. 1975 Molecular Population Genetics and Evolution. North-Holland.

WRFFIER] 1979 SBAZREEE & 55 -F5y 8%, #4Z, 33(1): 53--61.

THHPEHE 1967 WARIZ B 5 BEO 5 & RIERFEOR T DWW T AATERRSHER Y, 2: 2--24,

PEHEIFEHE 1974 % A [HIERRDOBEIZDOWT. ERFSME ST, 127—131,

TGRSR 1976 ~ U — > 7THEIFOERRDERIZONT. ERREWESHRE, 7: 120—122,

Nowak, R.M. 1978 Evolution and Taxonomy of Coyotes and Related Canis. In “Coyotes,” ed. by
M. Bekoff, Academic Press. p. 3--16.

Nozawa, K. 1957 Statistical studies on the populations of farm ‘animals. I. Estimation of the effective
population size. Proc. Japan Acad., 33: 217—220.

e ik 1961 REDEMICH T HEHE. AFE R, 32: 65—73.

Frig Gk 1978 I-1. X%, I-2. REOLIREEL. “FFHERFH, EEH. p 15

INTT RO - FNERF — « S9RILME « MIHFIC 1979 MRE K OB ZA Rz 5 HEtAE. "ﬁ%@%%fr‘ﬁ% &
8(1): 33—39.

Ognev, S.I. 1931 Mammals of Eastern Europe and Northern Asia, II. Carnivora (Fissipedia). (Trans-
lated from Russian, Jerusalem, 1962.).

DNRFHE 1969a, b NABAEABWEL @. 447 3. FD 1, B, 24(11): 76—8l. +D 2, [, 24
(12): 80—8a.

Okada, I. and Sasaki, S. 1970 Genetic control of liver esterase forms in chickens. Anim. Blood Grps.
bic: - >m. Genet., 1: 181—188,

Oken, [. 1816 Lehrbuch der Naturgeschichte. 3(2): 1037—1039.

K- 1979 RO RGEEAMRE IV, RGOS AH, 6: 58—94.

KEFiE— 1969 oKX, 712 K K.

Kifi & 1934 HAROW%. =AHHE.

— 249 —



Osgood, W.H. 1934 The genera and subgenera of South American Canids. J. Mammal., 15: 450—50.

Osgood, W.H. 1943 The Mammals of Chile. Zool. Ser. Field Mus. Nat. Hist.,, 30: 1--268.

TR « B 4EpHE— 1976 K, Rz AAKORIFELTIZRED L - RSB FIC B T 2R R (N
AABRTEOKNE, BLFOMINEIVFEIZ DV T). HAR, 42(7): 13—18.

FMPark)§EE 1971 $EEBE A BT 201%8 OF LHD (83, FERA. EEEFEY 258, 13:92—106.

Paradiso, J.L. 1971 A report on the taxonomic status and distribution of the red wolf. Wildlife,
145: 1—36. |

Paradiso, J.L. and Nowak, R.M. 1972 Canis rufus. Mammalian Species, 22: 1—4.

Petter, G. 1964 Origine du genre Otocyon. Mammalia, 28: 330—344.

Piveteau, J. 1961 Traité de Paléontologie. VI, Mammiféres 1, Carnivora. p. 641—802.

Pocock, R.I 1914 On the feet and other external features of the Canidae and Ursidae. Proc. Zool.
Soc. London, 1914: 913—941.

Pocock, R.I. 1916 The alisphenoid canal in civets and hyaenas. Proc. Zool. Soc. London, 1916:
442-—445,

Pocock, R.I. 1921 The external characters and classification of the Procyonidae. Proc. Zool. Soc.
London, 1921: 389—422.

Pocock, R.I. 1935 The races of Canis lupus. Proc. Zool. Soc. London, 1935: 647—686.

Pocock, R.I. 1939 The Fauna of British India including Ceylon and Burma. Mammalia, 1. Taylor

& Francis.

Pocock, R.I. 1941 The Fauna of British India. Mammalia, II. Taylor & Francis.

Reed, C.A. 1959 Animal domestication in the prehistoric Near East. Science, 130: 1629—16309.

Reed, C.A. 1971 Animal domestication in the prehistoric Near East. In “Prehistoric Agriculture,’’
ed. by S. Struever, The Natural History Press. p. 421—450.

Repenning, C.A. 1967 Palearctic-nearctic mammalian dispersal in the late Cenozoic, In ‘“The
Bering Land Bridge,”” ed. by D. M. Hopkins, Standford Univ. Press. p. 288—311.

Richkind, K.E. and Richkind, M. 1978 Polymorphism at the glucosephosphate isomerase locus in the
dog. J. Hered., 69: 141—142.

Riley, G.A. and McBride, R. T. 1975 A survey of the red wolf (Canis rufus). In ‘“The Wild Canids,”’
ed. by M.W. Fox, Van Nostland Reinhold. p. 263—277.

Roberts, A. 1951 The Mammals of South Africa. Central News Agency, South Africa.

Roberts, T.J. 1977 The Mammals of Pakistan. Ernest Benn.

Romer, A.S. 1966 Vertebrate Paleontology, 3rd ed. Univ. Chicago Press.

Rogers, J.S. 1972 Studies in genetics VII (Univ. Texas Publ. No. 7213): 145.

Rosevear, D.R. 1974 The Carnivores of West Africa. Brit. Mus. (ANatural Historv).

ik BL 1932 MIERBRFAERS. AAKR, 1(2): 23-36.

i 4 1936a FACKROMA. AKX, S5(1): 1—7.

e AL 1936 b ATESRHA AR & X v A REHIELR. BAK, 5(4): 180 FEM 1. AAR, 5(5): 1821,

— 250 —



g BL 1936 ¢ RAKREE. “BMEARKORET”, KOUHME RO p. 8—I1L

ZiE 0L 1938 T RREEMME AN R Y 515 X VA RO LG F BRI Ho RERRC T
AT, 11(4): 1—7.

e AL 1939 a AFFAEHEHFERO LB L PRTRA O, RaiFHEEs 12 11--23.

FHk 84 1939 b KILUR TR ATRTE A AH A SR AR KR T BT 5 i, W NBRETR R D75,
R MERE, 12:151—263.

7l 8L 1939 ¢ iMEAMARNE  REHEEY = BA =R v L RBHEA =5t 7. B KasRERHE
RS 28 2 S0 4 4R

FHUERAT 1963 KEIEMDEtRETIE. FAREE 146

HIETAL 1964 HAD K Lif. HELL

#EILE 1966 HARF/NUDIAE b, “HARAPNUGAE", BROIRER, 240 BCEHLH p.
7—18.

e~ AmBd 1971 FafERAAT. AARBGR R =

Scott, J.P. 1968 Evolution an\d domestication of the dog. Evolutionary Biology, 2: 243—275.

&

Scott, J.P. and Fuller, J.L. 1965 Genetics and the Social Behavior of the Dog. Univ. Chicago
Press.

Scott, J.P., Fuller, J.L. and King, J.A. 1959 The inheritance of annual breeding cycles in hybrid
basenji-cocker spaniel dogs. J. Hered., 50: 254—261.

Scott, W.B. 1937 A History of Land Mamn}als in the Western Hemisphere. American Philosophical
Society. ,

Seal, U.S. 1969 Carnivora systematics. A study of hemoglobins. Comp. Biochem. Physiol., 31: 799—
811.

Seal, U.S. 1975 Molecular approaches to taxonomic problems in the Canidae. In “The Wild Canids”,
ed. by M. W. Fox, Van Nostrand Reinhold. p. 27—39.

Searle, A.G. 1968 Comparative Genetics of Coat Colour in Mammals. Logos Press.

FriR&A 1978 Seffisescib. “BiE toFaiE, 3. sesmigf”, #EILf. p. 23—46.

ZHIAE 1969 BARERREL OV, FAlE HiRs

Shikama, T. and Okafuji, G. 1958 Quaternary cave and fissure deposits and their fossils in Akiyoshi
district, Yamaguchi prefecture. Science Reports of the Yokohama National iUniversity, Section II.
No. 7: 43—103.

B & 1980 Hh[EDOMRE. Aot

Silver, H. and Silver, W.T. 1969 Growth and behavior of the coyote-like canid of northern New Eng-
land with observations of canid hybrids. Wildl. Monogr., 17: 1--14,

Simonsen, V. 1975 Electrophoretic studies on the blood proteins of domestic dogs and other Canidae.

Hereditas, 82: 7—18.
Simoons, F. J, 1961 Eat not this Flesh. Univ. Wisconsin Press.

Simpson, G.G. 1945 The Principles of Classification and a Classification of Mammals. Bull. Amer.

— 251 —



Mus. Nat. Hist., 85.

Sneath, P.H.A. and Sokal, R.R. 1973 Numerical Taxonomy. Freeman.

Sokal, R.R. and Sneath, P.H.A. 1963 Principle of Numerical Taxonomy. Freeman.

Spencer, N., Hopkinson, D.A. and Harris, H. 1964 Phosphoglucomutase polymorphism in man.
Nature, Lond. 204: 742—745.

Stains, H.J. 1975 Distribution and taxonomy of the Canidae. In “The Wild Canids”, ed. by M. W.
Fox, Van Nostrand Reinhold. p. 3—26.

Stevens, R. W.C. and Townsley, M.E. 1970 Canine serum transferrins. J. Hered. 61: 71—73.

Stevenson, M. 1978 Dire wolf systematics and behavior. In “Wolf and Man, Evolution in Parallel”,
ed. by R.L. Hall and H. Sharp, Academic Press. p. 179—196.

Studer, T. 1901 Die préehistorischen Hunde in ihrer Beziehung zu den gegenwirtig lebenden Hunde-
rassen. Abh. Schweizer Pal. Gesellsch. Zurich, 28:1—137.

FE(SWEEYL 1959 &4 d e GHERH LB E ORRZE. ANBHHIZE, 6: 133—170.

MIESEA « EIRES: 1957 #Zs) | IREE TR T % M3 LEAD AR RIS A SRR, B TR
2 . p. 1—13L

WA - TAHIFAHRE 1978 7 ¢ U » € VIERROINPPHEO AT ST, fERFHBMAESEE, 8: 82—87.

Sugiura, S., Tanabe, Y. and Ota, K. 1977 Genetic polymorphism of eserine resistant esterases in
canine plasma. Anim. Blood Grps. biochem. Genet.,, 8: 121—126,

EAT A 1943 WIEER L F DB, (FIEEEERD BRI 34 %5, p. 1—39.

BAULIUED 1930 HAK. CHAROTZE,” BALMES « hEHURL - FUKI= - HIRIUREEISE, 3 AL Ik
JegE. p. 1—217.

FHATE RS 1939 HAT U 7. “HAKOWZ,” EAJEIGRG « ARESYUR, « ZEKIRE - ERERRERILE, 3 hit,
FOkAE. p. 335—384.

Tanabe, Y., Omi, T. and Ota, K. 1978 Genetic variants of hemoglobin in canine erythrocyte. Anim.
Blood Grps. biochem. Genet., 9: 79—83.

M4 — « B + KIS 1978 K, T HARRORIRS 5 UNC KO LRI BT % 8 {250
M. XL mik=A7 75— LOSM HETFRE68 MASHEEE.

Tanabe, Y., Omi, T. and Ota, K. 1977 Genetid variants of glucose phosphate isomerase (E.C. 5.3.
1.9) in canine erythrocytes. Anim. Blood Grps. biochem. Genet., 8: 191—195.

Tanabe, Y., Sugiura, S., Asanoma, M. and Ota, K. 1974 Genetic polymorphism of leucine amino-
peptidase in canine plasma. Anim. Blood Grps. biochem. Genet., 5: 225—230.

Hrh R 1975 FIEiEH ORE. BARBEH RS

Thenius, E. 1954 Die Caniden (Mammalia) aus dem altqu tédr von Hun. sheim (N.0.). N.Jb.Geol.
Paldont.,, Abh. 99: 230—286.

Thenius, E. 1969 Phylogenie der Mammalia. Stammesgeschichte der Sdugetiere. Gruyter.

Thenius, E. 1975 Phylogeny, Carnivores. In “Grzimek’>. Animal Life Encyclopedia,” ed. by B.

. Grzimek, 12. Mammals III. p. 21—3L

— 252 —



Trouessart, E.L. 1898—1999 Catalogus Mammalium. Tam viventium Quam Fossilium. Friedldnder,
Berolini. p. 288—317.

FRAK 1965 dtimE ks o, Fo 3. ROWR, 7(11): 59—60. F D 4. KOS, 7(12): 56—58.

N 5 1948 R—F O & LEE. AT

LR - AU - TR 1978 A OB R E MR A X R 120 (IR

B () 1969 BEZEBHHAZ(L. R

AT - {4 ARER - R 1976 f& « BRESIMTE. RO AL

Vevers, G. M. 1948 On the phylogeny, domestication and bionomics of the dog (Canis familiaris).
In “The Book of the Dog”, ed. by Vesey-Fitzgerald, Nicholson & Watson. p. 1-—20.

FOTIL W 1933 TR A ) KA GG E R FHFHHME. AL AL

Walker, E.P. 1964 Mammals of the World, IL John Hopkins Press. p. 1148—1168.

Wasmund, U. 1967 Vergleichende Untersuchungen an Blutproteinen einiger Arten der Familie Canidae
Gray 1821, Z.f. Wissenschaft. Zool., 176: 331—378.

W EE 1966 AARMENE CKEIR) PrEORE T OFH. CURTRRE REA,” BROKMERR, #4
B, BRSCHEFeAk. p. 6789

Wi 1974 AARKERL RICEEDL.

TEHATE B 1922 AAK OREEIZ DWT. EEF 2009, (i 1936a, ¢ XD 5IAD

Weber, M. 1928 Die Sdugetiere, II. Systematischer Teil. Gustav Fischer.

Wendt, H. 1975 Introduction to Canids. In ‘“‘Grzimek’s Animal Life Encyclopedia,” ed. by B.
Grzimek, 12, Mammals III. p. 195--199.

Werth, E. 1944 Die primitiven Hunde und die Abstammungsfrage des Haushundes. Z.f. Tierzuchtg.
u. Zuchtgsbiol., 56: 213—260.

Werth, E. 1954 Grabstock, Hacke und Pflug: Versuch einer Entstehungsgesichte des Landbaues.
Ludwigsburg. (BINEE « SATE GRU: B¥ U boRE. AEEE (1968)).

Wright, S. 1931 Evolution in Mendelian populations. Genetics, 16: 97--159,

Wright, S. 1938 Size of population and breeding structure in relation to evolution. Science, 87: 430—431.

Wright, S. 1965 The interpretation of population structure by F-statistics with special regard to sys-
tems of mating. Evolution, 19: 395—420.

Wright, S. 1973 The origin of the F-statistics for describing the genetic aspects of population struc-
utre. In “Genetic Structure of Populations,”’ ed. by N. E. Morton, Univ. Press of Hawaii. p. 3—26.

Wright, S. and McPhee, H.C. 1925 An approximate method of calculating coe fficients of inbreeding
and relationship from liv.stock pedigrees. J. Agric. Res.,, 31:377—383.

Young, S.P. and Jackson; {H. H. T. 1951 The Clever Coyote. Univ. Nebraska Press.

Zdansky, O. 1924 Jungtertiire Carnivoren Chinas. Palaeontologia Sinica, Ser. C., II: 10—16.

Zdansky, O. 1925. Qaurtdre Carnivoren aus Nord-China. Papaeontologia Sinica, Ser. C, II: 3—7.

AT A R 1971 SR E B RICB 2 pF7E (B30 » JESCIDERAD). BHEREli st R-71-87. p. 1—20.

Zeuner, F.E. 1963 A History of Domesticated Animals. Harper & Row. p. 79—111.

— 253 —



