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ANIMAL REMAINS FROM HARAPPA

CHAPTER" L.—INTRODUCTION.

The collection of animal remains from Harappa, on which the present
repmtishued,waaaenththeEn-ologica!ﬂurveyoilndiainmemlmnﬁgn-
ments and Lt.-Col. R. B. Seymour Sewell, the then Director of the Zoological
Survey of India, proposed to deal with this collection on the lines of his report
on the animal remains from Mohenjo-daro’. Owing to his going on long leave
and other circumstances connected with his premature retirement from the depart-
ment, he was unable to deal with the collection and I undertook to report on
the Harappa animal remains at the request of my friend Rai Bahadur Daya
Ram Sahni, then Director General of the Archiwological Survey of India. The
very short time allowed for the preparation of fthe report rendered the task
very difficult, and it has involved s great deal of labour to review the extensive
zoological, palmontological, historical and archeological literature on the subject
and prepare a detailed account on the very large collection—almost four-to-five
times the size of the animal remains from Mohenjo-daro—within the short space
of less than 3 months.

The collection of animal remains from Harappa may roughly be divided
into two lots: (1) Collections made under the supervision of Rai Bahadur Daya
Ram Sahni during the field season of 1924:25 - these are referred to in the report
as “D. R. 8. coll.:” and (2) the extensive collections made during the seasons
1095-26, 1927-28, 1929-30 and 1930-31 under the supervision of Mr. Madho
Sarup Vats, the officer in charge of the explorations at Harappa. The human
and animal remains from Area G were excavated during the seasons 1928-29
and 1920-30 by Dr. B. 8. Guha, while in the field season of 1930-31 the collec-
tions were made and preserved in the field by Messrs. H. K. Bose and 8. Sarkar,
who were specially engaged by the Archmological Survey of India for carrying
out the work of preservation of the human and animal remains under Dr. Guha’s
supervision.

In reference to the various sites, unfortunately no detailed plan indicating
the exact areas where the collections were made has been available, and as
1 have not visited Harappa, 1 have had to rely on the old plan of the Harappa
site published by Cunningham.* In this plan Mound AB is indicated as not

1 Mohenjo-daro and the Indus Civilization, 11, Chapter XXXI, pp- §40-673 (1931). In tho Table of Contents
on p. ix Dr, B. 8, Guha's name has by mistake been associnted with that of Col. Sowell as the joint author of this
Chapter.

t Archwological Survey of India, Report for the year 1872.73, Vol. V, pl. xxxil (1875).



2 ANIMAL REMAINS FROM HARAPPA.

very far from the old bed of the River Ravi to the west of the present village
of Harappa. Mound F has been described in the Annual Progress Report' for
the year ending 31st March 1921 by Rai Bahadur Daya Ram Sahni as “ the
northemmost mound on the site”, This site, as the detailed lists in the report
shows, yielded very extensive collections of animal remains from wvarious areas.
For a description of the Great Granary area, which also yielded extensive series
of animal remains, reference may be made to Vats® The sites, Area G and
Cemetery H, were not raised mounds like the Mounds AB and D, but low ground
areas; a description of these sites has recently been published by Vats.® Fur-
ther details about the various sites are not available, but accounts of these will
presumably appear in the reports by the officers of the Archsological Survey
of India who were responsible for the excavations. In reference to the relevant
details of these areas, Mr. Madho Sarup Vats writes as follows in a letter: “ The
human remains at Harappa come from mound AB, area G, and the cemetery
“H.  Of these, mound AB is later than mound F, but the IVth stratum in the
former in which the remains were found is roughly contemporary with the two
upper strata in the latter mound. Similarly Area G is later than mound AB,
and the Cemetery H, which is the latest, is later than Area G.” The above
information is unfortunately not detailed enough for a complete analysis of
the animal remains from various sites. These remains are only casually men-
tioned in the various reports referred to above, -and no detailed chronology of
the sites is, so far as I am aware, available. As the remains were examined
by me only .after they had been treated with shellac for preservation, it is im-
possible to surmise the relative ages of the finds from the different sites. All
that can be stated definitely is that most of the animal remains excavated at
Harappa, except in some cases where the bones appear to be recent, are con-
temporary with the animal remains from Mohenjo-daro described by Col. Sewell.
In .most cases the animal remains from Harappa are very fragile, as is
natural with bones that have remained buried umder earth rich in saltpetre for
a very long time—roughly 5,000 years. The organic material of the bones
has completely disappeared and they are richly impregnated with gypsum.
Small patches of the same substance were, as was also noted by Sewell, often
found on the exposed surfaces of the bones. Burnt or charred bones are, as
in the case of Mohenjo-daro remains, better preserved than those which had
not undergone this process. The bones found in burial ‘jars were also in a
better state of preservation than those found buried under earth. Among the
Harappa animal remains some of the long bones, such as humerus, radius,,
femur, tibia and cannon, bones, were, in a few instances, obtained almost intact.
The.numberufbunaainthamﬂacﬁuninverylmp,hutummtufthammnsist
of fragments, a fair number are of little use either for identificationor for exact
measurements,

lm—:mwam&wmsm,mmmmmm
Hwthuu{"n-nh.lnrthmhdhglmlmh 1921, p. @ (1922).

t drchaological Survey of India, Annual Beport 1926.27, pp. 97-101 (1930).

¥ Archaological Survey of India, Awnual Report 1923.29, pp. 50, 81 (1933).



INTRODUCTION. 3

In general, the bones excavated at Harappa resemble those of the collec-
tions made at Anau and described by Duerst' and those described by Sewell
from Mohenjo-daro. As in the case of the Anau and Mohenjo-daro collections,
there is a large number of bones which seem to have belonged to young animals
which had been killed for food. The remains of such animals as the jackal
and the wolf may have been intreduced fortuitously or may be the result of
the hunting of these animals by the Harappa people. The latter view would
certainly hold for the only remain of the rhinoceros, wiz., the scapula, to which
special attention may be directed (infra, pp. 30, 31). The other animal remains,
with the exception of the invertebrates and the reptiles, all belong to those of
domestic animals and in this report 1 have, therefore, paid special attention
to tracing the probable ancestries and the areas of domestication of the various
animals, the remains of which have been discovered at Harappa. These ques-
tions are generally reviewed in reference to various amimals under their respec-
tive accounts, but a short summary of my conclusions is given in the next
chapter.

In addition to the 3 specimens of the marine gastropod, Galeodes (Hemi-
fusus) pugilinus (Born) and a coral, Favia fabus (Firskal), specimens of which
from Harappa were identified by me for the authorities of the Archmological
Survey on previous occasions, the number of species of animals represented in
the present collections is 30. Of these there are 4 Tnvertebrates and 26 Verte-
brates :

Invertebrates.
(1) Viviparus bengalensis (Lamarck). (3) Parreyssia favidens (Benson).
(2) Zootecus insularis (Ehrenberg). (4) Lamellidens marginalis (Lamarck).
Vertebrates.
(1) Rits rita (Ham. Buch.). (14) Canis pallipes Sykes.
{2) Carp remains, (15) Canis tenggeranus Kohlbrugge, race harap-
(3) Varanus sp. pensis, DOV.
(4) Gavialis gangeticus (Gmelin). {(16) Tatera indica (Hardwicke).
(5) Geoclemys hamiltoni (Gray). (17) Ratius rattus (Linn.).
(6) Kachuga tectum Gray, forma lypica. (18) Bos indieus (Linn.).

(7) Lissemys punctata (Bonnaterre) forma  (19) Bos (Bubalus) bubalis (Linn.),

typica. (20) Equus asinus Linneus.
(8) Chitra indica (Gray). (21) Rhinoceros wumicormis Linnsus,
{9) Trionyx ganmgetious Cuvier. (22) Capra agagrus Gmelin, race indicus.
(10) Gallus sp. (23) Ovis vignei Blyth, race domestious.
{11) Felis ocreata Gmelin, race domestica (24) Cervus (Recurvus) duvauceli Cuvier.
Brisson. (25) Sus cristatus Wagner var. domesticus
(12) Mungos auropunciatus (Hodgson). Rolleston.
(13) Canis indicus Hodgson. (26) Camelus dromedarius Linnwens.

! Duerst, J. U—*" Animal Reniaine from the Excavations at Anan * in Explorations in Turkestan, Prehis-
loric Civilisation of Awaw, 11, pp. S41-442, ple. lxxi-xci, (Washington, 1908).
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The number of species represented in the collection from Mohenjo-daro was 37;
some of these species, however, were not indigenons to that area but had beem
imported either for the manufacture of omaments or for medicinal purposes..
Several of the species in the two collections are identical, while some like the
elephant, the horse, the shrew, a number of species of stags and deer are not
represented in the collection from Harappa. On the other hand, the monitor
lizard, the cat, the jackal, the wolf, the domestic ass, the rhinoceros, and the
goat, remains of which have been found at Harappa, were not represemted im
the Mohenjo-daro collection.

Amongst the invertebrates the banded pond-snail, Viviparus bengalensis, and
the land-snail, Zootecus insularis, are apparently of gquite recent origin. The
former may have been washed in with innundations from the River Ravi, while
the land-snail had apparently crawled within quite recent times into the jar
where it was found, and cannot be considered as contemporaneous with the
Harappa date. The two species of freshwater mussels are undoubtedly of the
same age as the other remains of animals from Harappa, and probably the shells
of these mussels were used by the inhabitants either for omamental purposes ot
as spoons, etc. The only valve of the mussel Parreyssiac favidens (Benson), it
may be noted, was found in a burial jar.

As is shown by the records of the finds at Harappa, the remains of several
animals, such as the mongoose, the Indian Gerbille or Antelope rat, the common
rat, the domestic ass, the cattle, the sheep, the Barasingha, and the camel, were
found m burial jars or troughs, The common rat and the Gerbille may have
wandered into the jars before these were closed, but the bones of other animals
must have been purposely placed in the jars. It is mot possible to surmise
their exact significance except possibly considering them as relics of offerings
to the dead.

In working out this collection I have received a great deal of help from
my colleague Dr. B. 8. Guha. The Archsological assistant, Mr. H. K. Bose,
M.S¢., who, as noted above,: was responsible for the preservation of some of the
remains in the field season of 1930-31, and the remainder in the laboratories of
the Zoological Survey of India, rendered invaluable help in correlating the
numbers on the bones with the lists of the finds and localities supplied by the-
Archzological Survey, Babu P. N. Mitra, Taxidermist of the Zoological Survey
of India, has also helped me in the routine work connected with the identifica-
tion of the collection. The photographs of the animal remains were taken by
Babu Subodh Ch. Mondul under my supervision, and Babu D. N. Bagchi has.
prepared the illustrations of the teeth of the Antilope rat and the pig; I am

indebted to them for the careful way in which they have prepared the illus-
trations,
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CHAPTER I1.—ANCESTRIES AND CENTRES OF DOMESTICATION
OF THE HARAPPA ANIMALS.

‘In view of the recent detailed discussion by Antonius' of the importance
of the study of ancient history and archmology for a history of the evolution of'
different types of domestic animals during varions . epochs, the successions - of
the numerous races and their conpections with the primitive societies and pre-
historic cultures of various centres, it is not necessary again to cover the same
ground. The archeological “ sources” rather then * methods of study”, as
the author rightly points out, provide us with very valuable data in connection
with the past history of the domesticated animals, though they are also respon-
sible for numerous hasty and unwarranted conclusions regarding the possible
dates of domestication.

_ Most authorities agree that the date of “ Haustierkultur ” of Europe, as
Antonius terms it, was at the latest 6000 B.C. In reference to North-west
Africa, Central and South-east Asia, however, which areas undoubtedly 'played a
very important part in this connection, our’ information is very scanty. Pum-
pelley’s excavations in Turkestan yielded very important results, but the account
of the animal remains of this area by Duerst (loc. cit.) very valuable as it is, has
rightly been criticised by Antonius (loc. i, p. 11). This suthor’s table of
dates, a translation -of which 1 reproduce below, shows the vast differences be-
tween the ages assigned to the different cultures by Duerst and other authors:

Pumpelly {Duerst). Schmidt. Christian.

Beginning of Culture 1 . . | P00 B.C. : * . | 3000 B.C. 5 . . | ea. BSOO B.C.
Domestication of animals . | ea. 8OO0 B.C.
w‘ﬁﬁlﬂuﬂ{ﬂm ca, 8000 B.C. . . | 2000—1500 B.C. . o | em. 4500 B.C.
—Copper Age). :

of Cuolture I | co. 5200—2200 B.C. . | ea. 1500—ea. 1000 B.C. . | co. 4000—2500 B.C.
L;Iww}-
Wﬂmﬂ[ﬂ ea. 450 B.0.—150 A.D. . | 1000—500 B.C.

Unfortunately no detailed sccounts of any pi'ehisturin animal remains from
Mesopotamia, Persia, Syria or Egypt have been published so” far, and it is, there-
fore, impossible to correlate the animal remains from Mohenjo-daro and Harappa
with those of the adjacent areas. |

Sir John Marshall? considered the Mohenjo-daro antiquities to be as old as
3250 B.C., but added that the culture represented in this area * must have had
a long antecedent history on the soil of India.” The domestication of various
breeds of animals, such as dogs, cattle, goats, sheep, donkey and camel® which

1 Antonius, A.—Grundzige ciner Stammesgeschichle der Haustiere, pp. 9-13 (Tena, 1922).

» Marshall, Sir John.—Mokenjo-daro and the Indus Civilization, 1, p. 108 (London, 1931).

-mpa-duuqrdmdﬁmmmhﬂmmupuﬂhummmwm;houh
mﬂ.hnmn{thmiuﬂmurhhﬂydmﬁumdhthhnﬂqh&pmdmuy.

B




4 ANTMAL REMAINE FROM HARAPPA.

have been found at Mohenjo-daro snd Harappa could not have been accom-
plished in a few hundred years. The domestication of animals and

grade of agricultural activities carried on by the progenitors of the Indus civiliza-
tion would antedate the evolution of such activities by a couple of
years at the very least. This hypothetical date, and it can be nothing more
thmhypathaﬁcalwiththapmtmﬁa'uiamhowidge,ml&hhgﬂu
date of domestication of the different animals in line with Christian’s modifica-

E

fmmﬂienmdyn{thalnima]rﬁmnimtobemtampnmmmﬁﬁhmnﬂlhnn
II of Pumpelly-Duerst.

As this stage the cattle as can be inferred from their beautiful representa-
tions on seals and other objects and the terra-cotla figures excavated at Mohenjo-
daro and Harappa, had already been domesticated.

Hilzheimer' rightly considers the' domestic cattle as the basis of eur present
day civilization, and, in admitting that the development of agricultural pursuits
was rendered possible only through this agency, seems to suggest that their
domestication must have been antecedent to man taking to agricultural activities.
Hahn’s remarks® quoted by Hilzheimer ** Als diese Erwerbung (domestication of
cattle) vollzogen war, als man milch trank und den Ochsen vor den Pflug spannte,
warren wesentlich alle Erwerbungen fiir unsere asiatisch-europiiische Kultur vor-
handen ”, are also very significant in this connection. Mucke®, on the - other
hand, in his theory of domestication contends that domestication could not have
'baanmumpliahadh}fpeupleinhhahunﬁngw:ﬁdthltinthnuﬂktﬁm
the ‘breeders of cattle and cultivators of the soil were two separate entities,
Further, however, he suggests that the wild animals in quest 'of food came spon-
taneously to the dwellings of the primitive inhabitants, from which it has to be
inferred that these people were agriculturists for, as Duerst (loc. oit., p. 487)
rightly points out, ruminants like oxen and sheep could not have been “ attracted
by meat or other products of hunting and fishing life . Consequently Duerst
i8 of the opinion that “ agricultural state of human development must also have
preceded the state of cattle breeders”. Though it is impossible to dogmatise
about the exact sequence of events, one would be justified in presuming that
whereas in the earlier stages primitive agriculture might have antedated domes-
tication of animals, its further development and evolution to the stage at which
it had reached in the Indus Valley, could not have been possible ‘without the
domestic cattle. Probably the two processes went on in the Sind Valley simul-
taneously over a long period of time before reaching the stage of culture which
Bir John Marshall considers to be ss ancient as 3250 B.C.

In reference to the origin of the various Indian domestic animals there
mhmqumﬁnnthatmrﬂnfthamnmt&mdmdmﬂnfthuﬂgyﬁuﬁ

=mhhm.lt.—mmmnnmm;umhw.p.m{;qﬂ.tmm
'th,l—ﬂitﬁnmﬂimww Wirtscha[t der Memachen p. 75 (Leipeig, 1896).
" Mucke, J. R.—Urpeachichie der Ackerbowes wnd der Vicheweht, p. 250 (Griefswald, Ieng),
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mammalian Siwalik Fauna of the Indian Tertiaries. The Indian buffalo and
the camel are so closely allied to the Siwalik forms that their ancestry can not be
doubted. Most recent authorities also agree that the Indian humped cattle
mhb&d&ﬁvﬂdﬁomtheﬂiwaﬁkﬁubudd&hﬁx,ﬂmmmﬂinﬂFﬂmmr{ﬁa
infra, pp. 40 43).

The cat and the ass appear to be Zthiopian in origin and probably migrated

to India during the Pliocene times along Jacobi’s Arabian and Persian Regions of

I, The Arsbian region of dispersal extended from North-eastern Africa
mquAmbianndulongthn mouth of the Persian Gulf, and Jacobi considers
this to be the main route along which the interchange of the Siwalik with the~
Zthiopian fauna took place, Sarasin? following Oldham and other geologists
considers the Oligocene or the Miocene to the Pleistocene to be the period when
India was broadly connected with North Africa and South-eastern Europe over
Baluchistan, Persia, Arabia and Turkey, and believes that the main migration
q!thnﬂiwnﬁkhmtmkplwaalmgthinlmdmmﬁmabuuhthinﬁme.
Such an interchange has again very recently been advocated by Marcus® who
concludes * Die Siwalikfauna enhilt die Hauptmasse der heutigen Zthiopischen
Tierwelt, die in das offener gewordene Afrika von Norden und Nordosten einwan-
derte™. He further adds that the connection between the Oriental and the
Athiopian Regions from Syria over Arabia to the Nile Valley was broken along
the Red Sea Zone in Upper Pliocene and along the Straits of Bab-el-Mandeb in
Pleistocene times. In addition to these earlier routes of dispersal there appears
to have been a great deal of interchange and earliet introduction of new animals
about 2000 B.C. along a route which Antonius (loc. cit., p. 188) traces from
India over the Persian Gulf to the old trade centres on the banks of the Euphrates
and over the caravan routes along the present day Baghdad and Syrian Railway
to Aleppo, Hama and Damascus and from there over the Lebanon to North
Africa. The cat and the ass may have migrated to India about the end of the
Tertiary times, but there appears more likelihood of their having been introduced
at a later date through human agency, probably ‘with tribal migrations.

As the animal remains at Harappa were not obtained in sharply marked off
strata or in successions at relatively distinct depths, it is impossible to construct-
a hypothetical sequence for the appearance of the various species of animals
such as was attempted for the Anau Forms by Duerst (loc. cit., pp. 436, 437).
In the following paragraphs I give a summary of my ideas in reference to the
various types of domestic animals which have been found at Harappa.

Cat.—Sir John Marshall (loc. eit., p. v) stated that the cat was not known
to the inhabitants of the Sind Valley and no remains of this animal were found
at Mohenjo-daro. In the collection of animal remains from Harappa, however,

! Jacobi, A Zeitschr. Gesselach. Erdiunde Berlin, XXXV, pp. 321-428 (1900). Jacobi's map of the regions
ddwimwwwhﬂw Naturwise. X, p. 976 (Jena, 1015}

% Sarasin, ¥.—Zool. Jahrb. Suppl. XII, p. 82 (1910}.

For s detailed discussion of these connections see also Prashad, B.—Mem. Ind. Mus VIII, pp. 231-234
{1928).

® Marcus, E.—Tiergeographie (Sonderabdruck aus dem Handbuch der Geographiscen Wissenschaft), p. 148
{Potadam, 1833).

n2



8 ANTMAL BEMAINS FROM HARAFPA.

there are a number of bones of cat excavated at depths of 3’ 10" to 5. These
remains are fairly well preserved and appear to be fairly ancient. Though, it
mﬂdhmhtoaaaignthemdeﬁnit&lytomypuﬁuuhrnge,lmbfm
that they are contemporaneous with other animal remains found at Harappa.
As is discussed further on (infra, pp. 16, 17), there is a general consensus of opinion
that the ancestor of the Domestic Cat was the African Felis ocreata Gmelin, and
thuIndia.anmuﬁx:Eatisnlnotuhadnﬁvadﬁumthiamhﬂfnrm.hﬂﬂu
exact date at which the cat took its place amongst the domestic animals in India
ca.non]ybemughlyuurminedmanmuﬁmaduﬁng'thn Indus Valley civiliza-
Dog.—Sir John Marshall (loc. cit., p. 38) from the terra cotia figures of the
dognndﬂmﬁnnlymmdmﬁteﬁgmofnhuun&mmtadatﬂohunjo-dnm
concluded that there were probably two distinet types of dog domesticated by
the Indus people: (1) s type akin to the Pariah, and (2) a more highly bred
dog allied to the modern mastiff. T]mnnlymmaimufthedng&umlimppn
are of the greyhound-type, with an elongated smout: I consider this type. to
be allied to Canis tenggeranus Kohlbrugge. As is discussed further (infra,
Pp- 25, 28), this type, which had a wide distribution in the Oriental Region in the
Diluvial times, was the ancestor of the Pariah, while through domestication and
buman agency the greyhound, the Tibet Dog ‘and probably other races of dogs
were evolved from it. The ‘Harappa Dog, for which I have proposed the
name C. fenggeranus race harappensis, also shows, in the shape of its skull, dis-
tinct affinities to that of the Indian Wolf, . pallipes, and so far as can.be in-
ferred from the scanty remains, was probably the ancestral form of the Indian
greyhound. The remains of the Harappa Dog are comparatively very ancient,
particularly those from Mound AB, and I believe that this animal must have
been domesticated in the Valley at a fairly early date in the course of the Indus
civilization.

Ass—The Domestic Ass, the remains of which have been found at Harappa,
is, in view .of its close relationship with the African species, to be considered as
having been imported to the Indus Valley from Africa, probably along Jacobi’s’
Arabian and Persian Region of dispersal (supra, p. 7).

Ox.—As is discussed further, two types of Cattle—the humped (Zebu) and
the humpless—can be distinguished in the representations on seals and other
objects found at Mohenjo-daro and Harappa. 1 agree with Duerst that the
short-horned, humpless type originated as a result of the decline of cattle breed-
g in the Valley from the long-horned, humped cattle, and is not to be ocon-
sidered as a new race whick was imported from outside. The long-horned
humped cattle I cunsider to be the descendants of Bos namadicus Falconer and
its earlier progenitor B. primigenius Riitimeyer of the Siwalik Fauna.

Buffalo.—There is a general consensus of opinion that the Indian Buffalo is
the direct lineal descendant of the gigantic Bubalus pal@indious Falconer, of the
Pliocene Age, and T am of opinion that one of the centres, if not the sole centre,
of its domestication in India was the Bind Valley. Unfortunately very few
remains of this animal were recovered from either Mohenjo-daro or Harapps, but
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even with this material there can be no ‘doubt that this animal, as Sir John
Marshall also suggests (loc. cit., p. v), bad been domesticated by the Indus
Valley inhabitants.

Goats.—As is discussed further (pp. 48, 49), the ancestry of the Indian Domes-
tic Goats is somewhat uncertain, but they can provisionally be considered as
derived from the Pasang—Cupra @gagrus Gmelin, and probably the inhabitants
of the Indus Valley played an important part in domesticating this animal.

Sheep.—With our present knowledge of the domestication of the Sheep it is
not possible to dogmatise about the origin of the various races of Indian Sheep,
but, as is suggested further on (infra, pp. 51, 52), the Urial, Ovis vignei Blyth
the range of whic' extends to the Indus Valley, is probably the ancestor of
the Domestic Sheep found at Mohenjo-daro and Harappa. 1 have, therefore,
provisionally designated the Harappa Sheep as the race domesticus of Ovis
vignei Blyth.

Pig—The Indian pig Sus cristatus Wagner, which is closely allied to the
widely distributed species S. vittatus Miiller & BSchlegel, was probably derived
from the vittatus-stock. The Domestic Pig found in the Indus Valley may
have been domesticated from the wild boar common in this area or might have
been imported from the adjacent regions.

Camel.—The Indian one-humped camel is undoubtedly the descendant of
the Siwalik fossil fomm, C. sivalensis Falconer and Cautley, and there seems
every reason fo suppose that the domestication of this animal was first brought
about in India and probably in the Indus Valley.

Blanford! writing in 1877 remarked, ““ It has long been known that we are
probably indebted to the early inhabitants of India for two domestic animals,
the buffalo and the peacock; the origin of the humped cattle is obsoure, and
the common fowl appears to be descendant of the Burmese and not of the Indian
race” of the wild fowl. Jeitteles,® however, suggested that some of the most
valued races of FEuropean dogs are of Indian origin. In view of what has
been stated above it would not be far wrong to consider India as having been
& very important centre for the domestication not only of the buffalo, but also
of the dog, the cattle, the sheep, the goat and the camel.

1 Blanford, W. T.—Proc. ds. Soc. Bengal, p. 117 (1877).
3 Jeitteles, L. H.—De Stammuiter unserer Hunde-Rassen, pp. 28-35 (Wien, 1877).
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CHAPTER II.—SYSTEMATIC DESCRIPTION OF THE COLLEC-
TION.

(a) INVERTEBRATA.
Phylum : Mollusea.
Class : GASTROPODA.
Sub-class : STREPTONEURA.

Order: PECTINIBRANCHIA.
Family : Viviearmns.
Viviparus bengalensis (Lamarck).
The Banded Pond-snail.
Mound F; Great Granary area; Square J 9/10; depth 11° 9. 10 shells.
Thammmoan&adPund—maﬂoiIndinhwidalydim'hMinh&h
and Burma, and is found in ponds, lakes, rivers, etc. Several races of this very
variable and plastic species have been described from different parts of India,
and the common race of north-western India is mandiensis Kobelt', The dis-
tinguishing characters of this race are clearly indicated in Annandale’s account
and figures. The specimens from Harappa do not differ in any material points
from Annandale’s description. The largest shell is 32 mm. long with a maximum
diameter of 22 mm. across the body-whorl.

Distribution. The range of race mandiensis, according to Annandale, “ ex-
tends from Allahabad at the junction of the Jumna with the Ganges to the

northern limits of the Punjab on one hand and to the shores of the Arabian Sea
at Bombay on the other.”

Sub-class : EUTHYNEURA.

Order: PULMONATA.
Family : Acmatvipz.
Zootecus insularis (Ehrenberg),
7853a. Mound F; Great Granary area: Square I 9/3; depth 7’ 2°. “Out of Jar
No. 7853 ", One shell,

This land-snail has a very wide range throughout India and Burma, and for
& detailed list of localities reference may be made to Gude’. Outside the Indian
region Z. insularis, according to Pilsbry® is found from the Cape Verde.lslands
and Senegambia eastwards to Egypt, Abyssinia, Southern Arabia to Baluchistan,

! Kobelt, W.—in Martini-Chemn. Conch. Cab, (N. F.), IT (Abth."21a), Paludinag, p. 414, pl. bexvii, figs. 8, ¢
(Nirnberg, 1908). See also Annandale, N.—Rec. fnd. Mus, XXII, P- 771, pl i, figs. 4, 10 (1921). -

! Gude, 0. K.—Founa Brit. Ind., Moll, 1I, Trochomorphida-Janellide, pp. 367-360 (Loodom, 1914). For s
Bgure of this species see Hanley, 5. & Theobald, W. T—Conch. Ind., pl. xxii, fig. 10 (1870).

* Pilsbry, H. A.—Man. Conch. (Ser. 2) XVIII, p, 106 (Philadelphin, 1906).
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The single shell from Harapps appears to be a fairly recent specimen, and
may have crawled mto the jar where it was found. The periostracum is pre-
served over the greater part of the shell, and the sculpture, consisting of fine,
close, subvertical striw, a little bent near the suture, can be made out easily.
The shell consists of 8 whorls and is -5 mm. long with a diameter of 3-5 mm.

above the aperture.

Class : PELECYPODA.
Order: EULAMELLIBRANCHIA.
Family : UxtoNmnz.

Parreyssia favidens (Benson).

(Plate I, fig. 1.)
2689. Mound AB: FExtension of Pits I, I1; Square P 24/23; depth 8 8°. *Out
of jar No. 3689". A single right valve.

This species of freshwater mussel has a wide range of distribution in northern
India, and is not found in the * Upper Ganges ™ only, as the author of the species
believed. It is a very variable species and several varieties of it were des-
cribed by Benson. Thanks to the courtesy of Prof. Stanley Gardiner, FR.S.,
1 have now had an opportunity of examining Benson's types of the various varie-
ties preserved in the Zoological Museum of the Cambridge University, and hope
to deal with these forms in a separate work. It is only necessary to note here
that the single right valve excavated at Harappa is absolutely similar to the var.
trigona Benson described from Nujeebabad in the north-west of Rohilkhand.
The single valve, which I figure, is 30 mm. longx22 mm. high. It is in a fair
state of preservation, but there is no trace of the periostracum.

The occurrence of this freshwater mussel in a burial jar definitely indicates
that it must have been buried with other remains.

Lamellidens marginalis (Lamarck).
Mound F; Grest Granary area;Square J 9/5, 10 & 15; depth 3'—5". A fragment
of a right wvalve.
Mound F: Great Granary area; Square K 9/1-5; depth 6—9'. Fragments of a left
valve.

This freshwater mussel, which grows to a fairly large size among the com-
moner forms of India, is widely distributed throughout India, Burma and Ceylon.
It is fairly common in the Punjab, in rivers, small lakes and even marshes, and
shells of it are generally used either as spoons of for pealing green mangoes.

The Harappa shells are all incomplete and greatly wom, but I have no
doubt as to their being typical shells of L. marginalis®.

1 Benson, W. H—Ann. Mag. Nal, His. (Ber. 3) X, p. 183 (1882). Ao see Bimpson, C. T.—A Des-

criptive Calalogue of the Naiades, pp. 1109, 1110 (Detroit, 1914).
% See Preston, H. B.—Feun. Bril. Ind., Fresbw. Moll., pp. 175, 176 (1915) and Simpson, loc. cil., p. 1183.

Foe a figure of the species see Hanloy & Theobald, loc. cit., pl. xliil, fig. 2.
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(5) VERTEBRATA.
Class : PISCES.
Order: TELEOSTEI.

784la. Mound F; Great Granary ares; Square T 9/10; depth 3° 10"; “Out of a
trough.” 3 Teleostean vertebre.

T85la. Mound F; Great Granary ares;Square I 9/3; depth 3’ 10"; “ From a very
fragmentary jar . One complete vertebra, ]

78494, Mound F; Trench ITI, Bquare N 8/15; 10' 3°; “From a
mentary jar *. ﬂnqlhdomndwiuhmm b

7185. Mound F; Great Granary area; Square J 910; depth 11" 9. Incomplete
pectoral spine of # Rita rita (Ham. Buch.).

Mound ¥; Trench ITI; Square N 9/4, 9; depth 9’ 6". Two vertebrm.

Mound AB; Extension of Pits I, I : Square Q 24/8; depth 8. A mass of Teleo-
stean abdominal and caudal vertebrm,

Mound AB; Extension of Pita I, II ; Square Q 24/9; depth 10", Several Teleostean
vertebrs,

2201. Rubbish Heap. 2 Pectoral and one dorsal spines of Rita rita (Ham. Buch.).
1211, P 24/22, 1 Vertebrm, ribs and opercular bits of Teleosteans.
Thaabwa]jatedmmhmum,withthemapﬁmoiﬂmapinmo!thamb
fish Rita rita (Ham. Buch.) from Mound F and a rubbish heap, too fragmentary
to allow of more correct -identification. Some of the vertebre appear to belong
to some species of carp, but it is impossible to identify them generically.
The fish-remains were in several cases found in troughs or fragmentary
jars and this seems to suggest that they were probably buried with the other
human or animal remains found in these earthen receptacles.

Clasa : REPTILIA.
Order: SQUAMATA.
Sub-order: LACERTILIA.

Family : Varavmz.
Varanus sp.
Monitor Lizard.
(Plate I, fig. 2.)
1400. Mound F; Pit III; Bquare N 0/9; depth 5. A caudal vertebra.
Only a single caudal vertebra, which is reproduced as fig. 2 on plate I, is
available. I have no doubt that it is a caudal vertebra of a Varanid probably
of Varanus griseus (Daud) or V. flavescens (Gray)', both of which are commonly

found in the Punjab and Sind. It is proccelous and the facets for the junction.
of the chevron bome, which is missing, are prominent.

* See Boulenger, G. A.—Faun. Brit. Ind., Reptilia and Batrachia, pp. 163, 164 (1800).  See also Smith,
M. A.—Faun. Brit. Ind., Repiitia and Amphidia, 11, pp. 400, 404 (1935).
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Order: LORICATA.
Family : CrocODILIDE.

Gavialis gangeticus (Gmelin).
The Gharial.

(Plate I, fig. 8.)
7048. Mound F; Great Granary area; Square J 9/15; depth 11' 9°. A single
dorsal scute.

The only remain of the Gharial amongst the bones excavated at Harappa
is a dorsal body-scute (105 mm.X75 mm.X15 mm.). The size and thickness
of the scute (Plate I, fig. 8) indicate that the animal must have been over 18 feet
in length.

Distribution. According to M. Smith! G. gangeticus is found in ™ the Indus,
Ganges, Mahanadi and Brahmaputra Rivers and. their tributaries, and the Kala-
dan River, Arakan”. Sewell also recorded the remains of this species from
Mohenjo-daro (loe. cit., p. 662).

Order: TESTUDINES.

Family : EmypIDXE.
Geoclemys hamiltoni (Gray).
3920, Mound F; Great Granary area; Square I 9/7; depth 100 2", Part of a
plastron.
A part of a plastron is referred to this species, with some hesitation. It is
a squarish fragment and does not show any characteristic . structure, btit on
comparison of the fragment with plastra of this species in the Indian Musenm
collection, I believe the above identification to be correct.
Distribution.—According to M. Smith (. ¢., p. 112) the range of this species
is “Northern India from Sind to Bengal”. Sewell (I ¢, p. 663) recorded re-
mains of this species from Mohenjo-daro under the name Damonia hamiltons.

Kachuga tectum Gray, forma typica.
D. 8. 40. Ale). From an earthen jar (D. R.- 8, coll). Fragment of plastron.
4868. Mound AB; Pits I, IT; Square Q 24/15; depth 8 117, * out of trough 3568 ",
Large number of fragments of carapace apd plastron.

The large number of triangular to squarish fragments of the carapace and
plastron from trough No. 3868 excavated at AB site and the other fragments
from an. earthen jar without definite provenance are all those of Kachuga tectum
Gray, forma typica®. The very fragile nature of the fragments indicates their
great antiquity.

Distribution.—According to M. Smith this species is found in * Northern
India—the Ganges, Brahmaputra and Indus river systems . Fossils of this
species have also been .found in the Pleistocene of the Siwalik Hills.

1 §mith, M.—Faun. Brit. Ind., Reptilia and Amphibia, 1, p. 30 (1931).
* Smith, M.—loe. cil,, pp. 126-128.
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Family : TrioN¥YcHIDZ.
Lissemys punctata (Bonnaterre), forma typica.

(Plate I, fig. 4).
5656. Mound F: Great Granary ares; Bquare K 95; depth 12° 6". Left epiplas-
tron.

The single left epiplastron, which I figure, is undoubtedly that of a medium-
sized individual of L. punciata forma typica.

Remains of this species were recorded by Sewell (pp. cit, p. 663) from
Mohenjo-daro under the name Emyda granosa.

Distribution.—According to M. Smith (loc. eit., p. 158), the forma typica of
L. punctata is found in “ The Ganges and Indus and their tributaries”. It has
also been recorded from Sikkim, Akyab and from Jergo Island off the coast of
Arakan.

Chitra Indica (Gray).

(Plate I, fig. 5.)

D. 8. 40, A{). 1 From an earthen jar (D. R. 8, coll). Fragment of plastron.

146. Mound F; Grest Granary area; Square M 11/16; depth 5'—5 8" Fragment
of hypoplastron.

2506. Mound F; Great Granary area; Square I 9/8; depth 6' 4". Fragment of
hypoplastron.

10212. Mound F; Trench I; Square M 12/9; depth 9 10'—10’ 6. Fragment of
hypoplastron.

3124. Mound F; Great Granary area; Square I 9/18; depth 13" 6", Fragment
of hypoplastron.

2037. Mound AB; Extension of Pits I, II; Square R 24/1; depth 14’ 2". Frag-
ments of hypoplastron.

265. Mound AB; Extension of Pits I, IT; Bquare Q 24/2; depth 2. Fragments
of hypoplastron,

F VIV. 1t Fragment of hypoplastron.

Several fragments of hyo- and hypoplastron excavated in the site, Mound
F, at depths varying from 5'—14’ 2° indicate that this species of turtle was caught
and probably used as food by the old inhabitants of Harappa at all times; the
different levels probably correspond to the succession of various periods.
The remains from the Mound AB appear to be more recent and so are the frag-
ments numbered A(¢) and 265 from Mound AB excavated from a depth of 2 feet,
but those bearing the number ¥ V/IV appear to be contemporaneous with those
excavated from the Mound AB from a depth of over 14 feet.

Almost all the fragments show characteristic vermiculations and pittings
which are coarser than those normally found on the plates of the plastron of
Trionyr gangeticus Cuvier. 1 figure one of the fragments (Plate 1, fig. 5).

Distribution—According to M. Smith (I e., p. 163) C. indica, the largest of
the Indian Trionychids, is found in * Northern India; Siam: the Malay Penin-
sula.  Falconer obtained it in Nepaul ”. I' definitely recorded the species from
the Indus System for the first time in 1914, and Sewell (op. cit., p. 663) recorded
remains of it from Mohenjo-daro.

! Prashad, B—Rec. Ind. Mus., X, p. 263 (1914).
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Trionyx gangeticus Cuvier.
Mound F; Trench I; Square M 11/8; depth 17" 3°, Beveral fragments of Hyo-,
Hypo- and Xiphiplastron.

All the fragments excavated from a depth of 17" 3" in Mound F appear to
belong to a half-grown individual of 7. gangeticus. The fragments are fragile,
and richly impregnated with gypsum.

Distribution.—According to M. Smith (I c., p. 168) this species is found in
“The Indus, Ganges and Mahanaddi and their tributaries™

Class : AVES.
CARINATAE.

Order : GALLIN &.
Gallus sp.
(Plate 1, figs. 6-9.)
Mound F; Great Granary area; K 8/1-5; depth 6'—9". Right humerus; fragment of
left femur.

The right humerus from Mound F agrees closely in general form with the
corresponding bone of the domestic fowl. It is, however, a little longer, the
length of the humerus from Harappa is 73 mm. whereas in a domestic fowl of
Bengal the humerus is 61 mm. long. Sewell (op. cit., p. 662) recorded the find
of the head of a humerus from Mohenjo-daro. [ have examined this specimen
and find that it is the head of the left humerus and apparently belonged to a
much bigger specimen than the Harappa specimen recorded here. The head
of the Mohenjo-daro humerus is fully 2 mm. broader, more convex and with the
tuberosities better developed. I reproduce natural size photographs of the two
specimens (Plate I, figs. 6,7).

The left femur fragment consists of the proximal part. It is about twice
the size of that of a domestic fowl from Bengal. 1 reproduce natural size
photographs of the two specimens (Plate I, figs. 8, 9).

Class : MAMMALIA.

Order : CARNIVORA.
ALUROIDEA.
Family : FeLipz.
Felis ocreata Gmelin, race domestica Brisson.
The Domestic Cat.
(Plate II, figs. 1, 2.)

1202. Mound F ; Grest Granary area ; Square J 8/2; depth 5.  Part of the skull withont
the jaws and the left tympanic bulla.
7851a. Mound F: Great Granary acea; Square I 9/3; depth 3' 10", Left humerus.

The skull of the cat excavated from the site indicated above is in a fair state
of preservation and its incomplete condition does not seem to be conmected with
c?2
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its age. The skull, which I figure (Plate II, figs. 2, 2a) !lmn. the well &Vdﬂpad
sagittal and lambdoidal crests, the greatly swollen parietal region lntl ﬂlﬁpmm-
mttympaﬂchnﬂgudngrmalmmtemﬂyﬁthﬁ:tdmh&mm
Cat in the collection of the Indian Museum, photographs of which ‘are reproduced
for comparison (Plate II, figs. 1, 1a). The only difference between the two skulls
and which I consider to baun]yanin&ividnulvnﬁaﬁun,iih_thﬁdighﬂym
post-orbital process of the frontal in the Harappa specimen. The skull from
Hmppaahungrmmaﬂmﬁﬂdahﬂuﬁmmw&hmdthhu
of the European Domestic Cat published by Mivart!, The left humerus is
typical and does not call for any remarks.

The nomenclature and origin of the Domestic Cat have been the subject of
a great deal of speculation by zoologists, archwologists, ethnologists and even philo-
logists, and for detailed discussion of the views of these authors reference may
be made to Hilzheimer® and Pocock®, Pocock dealing with the English
Domestic cats in particular concluded that there are two types of cats, (i) with
a patten of stripes in the form of “narrow transverse or vertical bands which
sometimes break up into spots,” and (i) with a pattern of stripes in the form of
“ longitudinal or obliquely longitudinal bands forming a ring-like or spiral arrange-
ment on the sides of the abdomen”. The Domestic Cats of the second type
were, according to Pocock named Felis catus by Linnmus. Though considering
their origin as doubtful, he was inclined to the view that the Domestic Cats
were dimphoric in pattern and that there were two distinct species of them
in Europe. Hilzheimer, on the other hand, believes in a monophyletic origin
for the Domestic Cat which he connects with a wild cat of the Pliocene period
of South France. According to Max Weber! the ancestor of the Domestic
Cat was not the wild cat but the African Felis ocreata Gmelin ; both the forms,
however, and the Asiatic cat of the Steppes are connected with one another by
intermediate forms of the Mediterranean Region ; this conclusion was apparently
icached by Hilzheimer in 10125. The Domestic Cat Felis ocreata domestica
Brisson=Felis catus Linn., was, according to Hilzheimer and Weber, originally
domesticated in Egypt where it was regarded as a sacred animal.

In reference to the Indian Domestic Cats, Blyth® remarked that two types
of them were common in India, (1) streaked or spotted type, and (i) uniformly
cat-grey without any trace of spots or stripes, and resembling the Jungle Cat,
F. chaus in colour. Sclater’ discussed the two types and accredited Blyth
with the view that the self-coloured chaus-like type was derived from inter-
breeding between the Domestic Cat and F. chaus. Pocock (loc. eit., pp. 164,
163) after discussing the views of these two authors concluded that ** there is
nothing to distinguish them from F. oereata” and that * they have been derived

! Mivart, S8t. G.—The Cat, Bp- 56-38, figs. 28, 20 (London, 1881).
'2 Hilzheimer, M.—Zool. Ann. V, Pp. 233-247 (1013).
* Pocock, R. T.—Proc. Zool. Soc. London, 1, pp. 143-168 (1907),
* Mux Weber, Die Sdugetiere, TI, P 320 (1928).
* Hileheimer, M.—eschichie unasre Haustiere, p. 61 (Leipzig, 1912),
* Blyth, E.—Journ. Asiat. Soc. Bengal, XXV, pp. 442-445 (1856).
" Selater, W. L.—Cat. Mammalia Ind. Mus,, 11, p. 233 (Caleutta, 1891).
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from F. ooreata either by the importation of tamed specimens or by reclaiming
from the wild state of examples of this species which may have inhabited India
in comparatively recent times”.

The Harappa Cat appears to be the first representative of the Domestic Cat,
the remains of which have so far been unearthed anywhere in India. I, there-
fore, following Hilzheimer and Pocock have adopted for it the name Felis ocreala
Gmelin, race domestica Brisson.

Family : VIVERRIDAE.
Sub-family : MuxNcoTINE.

Mungos auropunctatus (Hodgson).
The Small Indian Mongoose.
(Plate 11, figs. 3-11.)

778%. Mound F; Great Granary area; Square H 9/23 and I 9/3; depth 7' 3. “Ina
fragmentary cylindrical jar.” Skull; 2 almost complete lower jaws; atlas and
axis vertebre ; right seapula ; right and left humerus ; right half of pelvie girdle,
and right tibia.

Mound F; Trench 1; Square M 10/15; depth 14. Two almost complete lower Jawe,

Sewell! recently recorded the find of a completely burnt skull of Herpestes
auropionctatus® excavated at Mohenjo-daro, and it is of interest to find more
complete and better preserved remains at Harappa.

The parietal and frontal regions and the jaws of the Harappa skull
are broken, and the teeth are all missing, but there can be no doubt about its

‘dentification. 'The lower jaws are almost complete, but the incisor teeth are
missing ; the dental formula i LI — 0 = ¥ 3= is clearly. indicated.

The limb bones and the vertebre are normal.

Figures of the skull and lower jaw are reproduced on Plate II. These may
be compared with those published by Anderson® who also added comparative
notes on the skull of this mongoose as compared with those of other species of
the genus Herpestes.

Distribution.—According to  Blanford, M. auropunclatis is widely distri-
buted throughout Northern India being found in the lower Himalayas, from
Qikkim to Kashmir, in the North-West Provinces, Punjab, Sind, Baluchistan,
South Afghanistan and Southern Persia.

Remarks.—A point for consideration to which reference may be made here,
is whether the Indian mongoose was not @ sacred animal with the ancient Harappa
people ; the occurrence of the mongoose bones in the burial jars seems to point
in this direction. With the Buddhists? the Mongoose held in the right hand

1 Hewell, K. B. 8. —Mohswjo-daro and the Faifun Cieilization, 11, p, 650, pl. elxiii, fig=. & 7 {London, 1931).

* Bee Blanford, W. T.—Feun. Brit. Ind.. Mammals, p. 121 (1855} ; the generic name Herpeates ns used by Blan.
ford must be replaced by Mungos, see Journ, Bowbay Nab, Hist, Boe. XXV, p. 53 (1M8).

3 Anderson, J .—A naiom teal and Zoological Resulls conprising an seco wnt of the Zool, Res. of the tico Expeditions by

V. Fusnaw, p. 172, pl. ix, fige. 11, 12 (London, 15751
* See Bhattacharya, B.—The Tndien Buddhist Teonography, pe 114 (Ostord, 1924).



18 ANIMAL REMAINS FROM HARAPPA.

of Jambhala was supposed to be * the receptacle of all gems and jewels and when
Jambhals presses the two sides of the mongoose it vomits forth the riches”, In
this connection reference may be made to Ichneumon—Mungos ichneumon (Linn.)—
the Egyptian mongoose, the cult of which, according to Anderson and Winter!
arose in “the Nome of Heracleopolis in Middle Egypt”. The probable reason
for its being revered was its supposed ability to tackle successfully the poisonous:

asp.

CYNoIDEA.

Family : Canmz.

In the. identification of the skulls of the Canide a great deal of importance
has- rightly been attached to the measurements and the relative proportions of
the cranial and facial areas. The earliest attempt in this connection was the
classical memoir of Huxley®. Mivart’ suggested certain modifications, but his
measurements are not sufficiently comparative.  Nehring' gave elaborate
mmummentaoithaskuﬂsufuﬁuusnpacimnfdoga,buthiumduﬂn
of measurements_are far from satisfactory. Studer® proposed a standard set of
measurements, and defined the exact points from which such measurements
should be taken ; these standards have been followed by Duerst’ and with slight
modifications by Hilzheimer”; in the following account I have adopted the same
method. It is, however, necessary to explain that in the case of incomplete
skulls, such as have been excavated at Harappa, it is not possible to take all
the necessary measurements.

The measurements® that I have taken are as follows : —

1. Total length from Basion to Gnathion, corresponding to the Basilar-
lange of Studer.

2. Basicranial axis from Basion to the sphenocidal suture.

- Basifacial axis from the sphenoidal suture to the inner edge of the
first incisor.

. Nasal length.

Maximum Nasal breadth.

. Palatal length (after Huxley).

. Maximum Palatal breadth between premolar 4 and molar 1.

- Maximum width of the skull in the temporal region.

. Width of the skull over the meatus auditorius externus.

10. Maximum Bizygomatic breadth.

11. Maximum Frontal breadth in the region of the postorbital process.

S

-0 I - R R

! Anderson, J. and Winter, W. E. de—Zoology of Egypt, Mammalia, p. 102 (London, 1902). Sen also Hilzheimer,
+ Die Bdugelicre in BreAms Tierleben (4th edition), IT1, pp. 26-20 (Leipuig & Wien, 1015).

! Huxley, T. H.—Proc. Zool. Soc. Lomdom, pp. 238283 (1880).

* Mivart, St. G.—A Monograph of the Canide, pp. 18, 17 {London, 1880).

4 Rehring, A.—Zool. Jakrb., Syst., IT1, p. 08 (1887).

* Btuder, Th.—Abhandl. Schweiz. palfontol Ges. XXVIIL, pp. 2, 3 (1201},

* Duerst, J. U.—Explorations in Turkestan, IT, pp. 346 of seg. (1008).

* Hiltheimer, M.—Zaalogica, XX, Hit. 53, tables (1908).

* All the measurements of the teeth are of those of the upper jaw.
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12. Minimum Frontal breadth between the inner borders of the orbits,

13. Cranial length from the upper margin of the Foramen Magnum to the
Nasion or the origin of the Nasals (after Studer).

14. Facial length from Nasion to Gnathion (after Studer).

15. Maximum cranial height from Basion to Sagittal Crest.

16. Length of Canine.

17. Premolar 4 Length/Breadth.

18. Length of the two Molars.

Canis indicus Hodgson.
The Indian Jackal,

(Plate 1I, figs. 12-15.)
Area G, A fragmentary skull with the left ramus of the lower jaw.
D. 8. 29. (D. R. 8. coll) Left humerus without the head.

Blanford in the *‘Fauna of British India™ Mammalia (p. 140) described
the Indian Jackal under the name Camis aureus Linn., and considered it to be
conspecific with the form that is found in * South-western Asia to the Caucasus,
and....in South-eastern Europe in Greece and Turkey, and as far west as
Dalmatia, also thronghout Northern Africa” (p. 141). Wroughton? after comparison of
the South Persian with the Indian Jackals concluded that the two are widely
different, and proposed to drop the specific name awreus for the Indian Jackal
and provisionally selected for it Hodgson's name indicus®.

The characteristics of the jackal skull as defined by Blasius® and De Blain-
ville* have been proved by Studer® to be of little value, while Huxley® had shown
the great individual variability in the skulls of the Jackals in reference to the
relative size of the teeth, the palatal length as compared to the length of the
skull, the presence or absence of the sagittal crest, etc. Studer after a careful
analysis of the Jackal's skull concluded that the cranial area of this animal is
well arched ; the frontal area flat, only slightly or not at all concave in the middle
line ; the profile of the frontal area runs almost in a straight line with the nasals
and only in the region of the nose itis slightly depressed; the temporal area is less
compressed than in the Wolf, and the snout is gradually pointed, only becoming
a little narrowed along the canines, He further noted that the Cranial length
of the Jackal's skull, as compared to that of all other Canide and particularly
of the Wolf, is much greater than the Facial length.

The fragmentary skull (Plate II, fig. 12) excavated from the Area G, and in
which the major part of the facial area, the zygomatic arches and the jaws are
missing, is undoubtedly to be referred to the jackal. The lambdoidal crest is not
greatly developed, the frontals gare deeply arched and the area between them is

1 Wroughton, R. C.—Journ. Bombay Nut. Hist. Soc., XXI, pp. 837-539 (1912).

* Hodgsan, B. H.—Asial, Res., XVIII, p. 237 (1539).

* Blasiug, J. H.—Naturgeachichie der Siugetiere Deutschlands, p. 184 | Braunschweig, 18567).

4 De Blainville, H. M. Th—Oatdographic des Mammifives, 11, Des Canss, p. 22 (Paris, 1939-1504).
* Studer, Th.—Abhandl, Schueiz, palioniol, Jer, XXVIII, pp. 16-19 (1901).

* Huxley, T. H.—Proc. Zool. Soc., London, p 256 (1880),
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broadly concave; the slightly curved triangular postorbital process points

i

wards. The brain-case in the parietal region is markedly swollen, and the
maximum width of the skull is in the temporal region a little above the origin
of the zygomatic arches, The lower jaw (Plate II, fig. 14) is only slightly arched,
tbammnoidpmmhhmaﬂymmtﬂmdthamdthbmdm
curved inwards in its' inmer half.

Measurements (in millimetres).
- e |G

Total length . 131 1
Basicranial axis 8 38 4
Basifacial axia 2 oo
Nasallength . . 5 5
Maximum Nasal breadth , - - 13 18
Paloballmghh s Gem iy e 72
Maximum Palstal bresdth “° 4“0
Mazimum width o e AR o S 50 0 50
Width over Meatus suditoris oxbernue . . 49 48
Masimum Bizygomatic breadth Al e A e - 81 ]
Muximum Frootal beeadth . . . . . . . n 3 36
Minimum Frootal breadté ., ., , ., . . . 32 21 £
Cranial length . 7 8
Facial length ] & 72 7
Maximom beight . H 3 = . . . = & . 40 4l 42
Length of Canine 20
Premolar 4—

Length v 1w o LB G B Talbeeate SileE . 17 18

Mool o i3 G Fayivey e s Sl gl v o 7
Length of the two Molars . L ¥ i, e 3 . . ' 0 20
Length of Lower Jaw . : - . - . . . 110 110 117

(incomplete. )

The above measurements of the Harappa skull are unfortunately very in-
complete, but for comparison 1 have given measurements of two skulls from the
Indian Museum collection. Other measurements of the Indian Jackal’s skull
have been published by Huxley (loc. cit., P- 277), and Wroughton (loc. eif., p.
839), but owing to different standards ‘having been employed by these authors
it is not possible to compare their measurements with those tabulated above.
The material at my disposal is not sufficient for a detailed analysis of the skulls
of the Indian Jackal, but, as is indicated by the differences in the lengths of the
basifacial axis and the cranial length, there appear to be two types in the samples
before me. ;
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The left humerus found at the site D. 8. 20 agrees closely with that of a
specimen in the Indian Museum.

Distribution.—According to Blanford (loc. cit,, pp. 140, 141) “the jackal
is found throughout the whole of India and Ceylon, on hills and plains, in forest
and open country, and even in populous cities. It ascends the Himalayas to an
elevation of 8,000 or 4,000 feet....It is more rare east of the Bay of Bengal, but
is found in Assam and Cachar, and is not uncommon at Akyab and about Thayet-
myo in Northern Pegu”.

Canis pallipes Sykes.
The Indian Woll.

(Plate III, figs. 1-5.)

10797(d) ? Skull without the premaxilla and & part of the maxillary bones on either side ;
fragments of right ramus of lower juw ; nelvie girdle fragments; sacral vertebre ;

left calcaneum.
G. 289, Trench II; Square AN 42/21-22. Left femur; lumbar, saceal and caudal
vertebrm.
Blanford in the “ Fauna'” distinguished two Indian species of the wolf,

C. lupus Linn. occurring in Baluchistan, western Sind and probably northern
Punjab, and C. pallipes Sykes occurring in the Indian Peninsula south of the
Himalayas. Mivart?, however, considered pallipes to be only a variety of the
Palwarctic fupus. Wroughton® in the “ Results of the Mammal Survey of India "
regarded pallipes as a distinct species and recorded it from Bhagad, and on the
authority of the collector, C. A. Crump, noted that the wolf is common along the
north coast of Cutch. The Harappa Wolf remains agree very closely with the
skeletons of C. pallipes in the indian Museum, and I have, therefore, no hesitation
in identifying them with this species.

I give below the measurements of the Harappa skull and of two specimens
from the Indian Museum collection. Photographs of the two are also published

on Plate 1II (figs. 1, 2).

Measurements (in willimetres).

Hara LM L AL From From

E e skall, specimens. |  specimens. Studer, Stader.
'-1-_..,.1 e R a- 165 193 1055
Basiernnial axis i . . " H . al 5l &2 55
el it iz et b bl ey = | 141 141 142 132
Nasal length . wlola * . . “ vs 52 o0 &2 | 6l
Maximum Kasal breadth . . . . . A - - 23 1%
Palatal length . . . . . . i F 114 113 112 05

1 Blanford, W. T.—Faun. Brit. Ind., Mammalie, pp. 136, 137 {1835},
* Mivart, St. G.—A Monograph of the Canider, pp. &, 9 {London, 1500,
* Wroughton, R. C.—Journ. Bombay Naf. Hist. Soc., XXI, p. 537 (1912).



- o [ k|
Mazimum Palatal breadth . 50 . 55 (] “
Mazimum width ) 5 a2 @ 575 5
Width over Meatus anditorius externm [ o o i i
Marimum Birygomatic breadth . v 116 112 %
Mazimum Frontal breadth . B2 59 51 82 o
Minimum Frontal bresdth . n ] 3 2
Cranial length . 110 13 11 1015 ]
Facial length 118 118 18 w
Mazimum height . . 58 57 58 ] 50
LoogthofCanlne . . . . ., . o e 2 n 0
m"* S | e T Ty 20 21

- LR L Py L L 1 1 12 o
Length of the two Molass . . . . 22 2 a2 %0 18

Aﬂthnskuﬂsshwamudamaiytomnrmgiydwﬂopndmgitm:n_
and an elongated facial area; the facial length in all cases exceeds the i
length. The canine is longer than the combined length of the two molars.

Theﬁemuriamﬂmm.lnng,mdtheuﬂmhommuhdnﬂmppn

do
not call for any remarks. I figure the fragmentary lower jaw, the femur and the
calcaneum (Plate III, figs. 3-5).

i

Canis tenggeranus Kohlbrugge, race harappensis, nov.

(Plate III, figs. 6, 7.)

AB Mound, trench, square and depth not indicated. One complete skull, one skull badly
compressed, and a lower jaw fragment,

1781. An incomplete skull,

Area G. Facial part of a skull.

Unfortunately the labels with all these skulls do not indicate either the
exact localities or the depths at which they were excavated: the only details
on the labels are in reference to the sites, but these do not afford any clue exther
to their age or the associations in which they were found.

One of the skulls from the AB site is in a very good state of preservation and
on Plate III, T reproduce photographs showing its lateral, ventral and dorsal
views (figs. 8, 6a, 6b); for comparison the same views of the skull of an Indian
Pariah in the Indian Museum are also reproduced (Plate III, figs. 8, 8a, 85). These
photographs show distinctly that the Harappa Dog is distinct from either Canis
malris optime Jeitteles or Canis intermedius Woldrich, good photographs of
which have been published by Antonius'. The skull indicates that the dog was
of a moderately large size, with the snout moderately elongated and somewhat

! Antonine, O.—Grundzipe einer Stammesgeschichte der Haustiere, pp. 111, 113 (Jena, 1922),
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pointed. Th&umﬂmhth&pnrhﬂlngimi:mudmtelymoﬂm.m&tha
mﬁmumhmadthufthenhﬂlininthatampumlmgimnbwethnﬂginnim
zygomatic mhm;itinnotuo_nhnrplymmpmduinthnmnnithaludian
Pariah. The inmhmdia.ﬂinﬁnuﬂy&eprmd'mthamidﬂhhntmtmmh
asinthelndim?nﬁnh;t&edapmmionmﬁmubatwunthnmaﬂn;themgipn
uithniumhm&iudinﬁmﬂymheduiuﬂ.puﬂ&pu.mdthammﬁnnﬂwithm
a‘berenkintuthemuut;inthaln&im?;ﬁah,unthautherhandthis.aﬁniunlmmt
straight. The postorbital processes of the frontal are of moderate size, broadly
triangular and curve downwards. The zygomatic arches are strongly developed
but the maximum bizygomatic breadth is comparatively shorter than in the case
of the Indian Pariah. The sagittal crest is feebly developed and is only seen as
ahwﬁdgafmningbmkwudnhumnbuutthamidd]eufthupmmmghm
The snout is not very narrow, and is only slightly constricted in front of the
canines. The length of the canine is more than that of the two molars.

The lower jaw fragment, which I figure (Plate III, fig. 7) is similar to that
of the.Indian-Pariah, only the coronoid process is not so truncate.

I give below a table of measurements, and for comparison have included
measurements of two Pariah skulls in the Indian Museum collection and of two
from Studer.

Measurements (in millimetres).

— Hasppe. | Harppe. | Zoib | Pt | e

Total length . S 180 ca. 140 145 158 160
Basicrsnial axis - " ) i a2 " I3
e e e S e S 118 o8 | ma 114 185
Nasal length . . 15 58 a2 58 0
Mazimum Nasal mﬁ- - s . 17 M 15 17 17T
Palatal length . ; 8 72 76 805 86
Maximum Palstal breadth - ® o “ 45 “ “
Masimum width . 50 52 55 31 56 5
Width over Meatus suditorins externus 53 53 &0 51 [ ]
Mazimum Bizygomatic breadth 86 0 87
Maximum Frontal bresdth . ™ 4 a
Minimum Frontal breadth - 35 3z 7
Cranial length : o % | 88 88 90 0l
Facial length ; o 76 0] 8 )
Maxiuse halghd . 51 & “ 565 50
Length of Canine ; 2 ca. 20
P",_;,;"'";:f,‘_' : 20 17 15 17

KT g o e e e i e 10 9 18 8
Length of the two Molars . 20 18 | eal9 18

D2
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uﬁ&nmmx-m.lHL

Fmanatmmpnriwnlgiﬁbelownhhhnfindinu‘h!ﬂpﬂiﬁﬂ.ﬂ;m
.the Pariah, and the Harappa Dog:—

Fronto- Palatal

cosiotuca | PR | fud | G | T

€. pallipes 108-105 54-56 100-104 BL.06 140
€. indicus 8491 80-82 87.50 8573 5653
Pariak Dog B892 568 BiET B0-83 50-81
HarsppaDog . + + o o 100 [ 108 80 4
" As s clear from these indices the Indian Pariah shows distinot affinities with
thaln&mekal,whihthaaknﬂuiHﬁppuDogappﬂmtuMnMﬂﬂl

of similarity with that of the Indian Wolf. .
Dnrwin'afterdismu?ngindeuﬂthzxinmninrﬁuwmhnmﬁﬁﬁ“ﬂ-
able evidence regarding the origin and descent of the Domestic Dog concluded
that in view of the extreme antiquity of the various breeds and “ the close simi-
hﬁtyhuthinextemnlnbmuﬂ:mandhnhiu.hatwmthndnmﬁmﬂupd various
countries and the wild species still inhabiting these same countries, the balance
of evidence is strongly in favour of the multiple origin of our dogs -
discussed the views of Jeitteles!, Woldrich?, Nehring® and others, and was of the
opinion that the evidence available would not justify the conclusion -whether
the origin of the dog was “single or multiple”. Studer (loc. ait., pp.
gave good reasons against Jeitteles' belief of the descent of the
jackal, and concluded that the various races of the Domestic Dog
from crossing between a Diluvial species of Canis and the wolf, both of which
the same range of distribution, through domestication and active selection
man. Later Studer’ assumed a parallelism in development, and derived
Parish dog divect from the Dingo, which he ‘considered to have been distribu
in former times all over Southern Asia: according to him it ocourred in most
recent times in the Tengger mountains of Java. His Diluvial species. of Cams
was discovered by him in the Palmolithic dog of Russia which he described under
the name C. poutiatini, Hilzheimer* as a result of his careful researches on the
North African jackuls and the Domestic Dogs came to the conclusion that Studer's
views in reference to the jackal as an ancestor of the dog were not justified, and

{

EggE

| The indices were calculated with the help of C. M. Fumt's Index-Tobellen sum Anthropomeirischen gebravche
Facial Lengthx 100 Width of skull x 100 Facial

{Jema, 1902} and are respectively —=or g™ faximonm bizygomatic beesdih’ Max. Biyg. X
Max. Frental broadth x 100 = Palntal breadth = 100

Maximum width T Palatal length

* Darwin, C.—The Fariation of Animals and Planis wnder Domestication, I, pp. 15-33 (London, 1888).

2 Mivart, St. G.—4 Momograph of the Canider, pp. 167-172 (London, 1600).

& Jeitteles, L. H.—Die Stammeiter wnserer Hunde. Rassen (Wien, 1877). See also the same suthor's paperin
Mitteil. anthropol. Ges. Wien. 11, pp. 56-80 (1572).

s Woldrich, J. N.—Ans. bois, Abad. Wiss, XXXTT, pp. 12-18 (18886).

¢ Nehring, A.—Zool. Jahrd., Syst., II1, pp. 5158 (1857). See also Pelesln, A. von—Zool. Jahrb,, I, pp. 225-260
{1386).
L - Th.—Zool. Anz., XXTX (i), pp. 27-30 (1908).
* Hilsheimer, M.—Zoologica, XX, Hft. 53, pp. 82-105 (1908).
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that several of the species of the sub-genus Thos Olken—the Jackals—had been
dnmuﬁc:ﬂdm&hmmthmmmﬂnfthuﬂumhm&nga. He was
nutsblatobrhg{orwud_oom!maﬁdmainmhmtu the intermixture
of foreign types but described a form, C. pallipes domesticus, which undoubtedly
tppuﬁdtuhimtnbuadumnﬁmt of the Indian Woli—C. pallipes Sykes.

One important result of Studer's work, however, -as Max Weber' has pointed
ontwuthnt-t.hsoldﬁaﬁaithedmmtofdmﬁmﬁddogsofdiﬁmntmuuhn
tgmﬁnwﬂddogsoithu.hndnﬁﬂgimup,mdmmam&nnwummn-
trated in discovering the primitive Domestic Dog. This ancestral form, aocord-
ing to Max Weber's careful summary of the recent work, was characterised by its
medium size, outwardly directed ears, hanging but mot & bushy tall and a
medium-sized but not greatly reduced snout. Such a form is represented

the recent types by the Australian Dingo, (anis dingo Blumenbach,
mdihntherallimnmtheJaﬂntam-dngamdtheoﬁnnmanﬁm The
next prehistoric type, according to Antonius®, was the Diluvial dog.of the Russian
Neolithic times, and which he designates—C. poutiatini Studer, but Brinkmann®
is inclined to consider the species from the Northern Azylian as an earlier form,
Hmmthauﬁummnthadugufthelnk&dﬂﬂum—& palustris Riitimeyer,
the dog of the Bronze Age—C. intermedius Woldrich, end finally—C. matris
optime Jeitteles from which the various domesticated races of the Shepherd-dog
are believed to have been evolved. All the three forms mentioned above can
be traced back to C. poutiatini, without any mixture with other ancestral types.
Thegrayhnundpmbubl}ru" tedﬁumthﬁPaﬁnhdupuamultnidumaﬁ-
cation and selection alone and without amy crossing with the other ancestral
types, though & certain amount of admixture with the jackal is indicated. Accord-
ing to the recent work of Brinkmann the ancestor of the Domestic Dog was a
medium-sized wolf of South-eastern Europe ; this brings his views very close to
those of Studer who considered the ancestral form to be the extinot—C. ferus,
this, however, did not become extinct, but as & result of domestication and
selection was transformed into C. poutiatini.

In view of the close affinity of the Harappa Dog with the Indian Pariah it
would be useful to include here a short note about the Pariah. As has been
discussed above, the Pariah, according to most authorities, represents with the
Australian Dingo and the Javanese Barn-dogs, the ancestral type of the primitive
Domestic Dog, but it is mnot conspecific with the Dingo, as Sewell* surmised.
Jeitteles® a careful summary of whose work in reference to the origin of the Indian

Pariah was published by Blanford®, was inclined to -the belief that there are two
~aces of the Pariah, the larger probably derived from Canis pallipes—Indian

1 Websers Max.—LHe Hdugetiere, II, pp- 326, 237 {JE‘J!-I, 1928).

§ Antonis. 0. —Grundzige emner ichfe der Houstiere. (Jena, 1922.)

2 Brinkmani, A—Canidenstudien V. VI. Bargema Mus. Aorb. (1923-24). Unfortunately the last two works.
are not available in Caleutta, and I bave had to rely on BMax Weber's summary of their conclusions.

« Sewell, B. B. §.—Mohenjo-daro and the Indus Cirilization, 1, p. 652 (1831).

* Jeitteles, L. H.—Die Slammedler unserer Hunde-Rassen, pp. 1-68 (Wien, 1977}

« Blanford, W. T.—Proc. Asiat. Soc. Bengal, pp. 114-117 (1877).
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Wolf, and a smaller from the Indian Jackal—Canis aureus (=C. indicus), but
Blanford remarked that he was unable to recognise two distinet races of Indian
Pariabs. Pelzeln (loc. cit.) derived the * Indisch-ozeanischen Hunde,” in which
category the Pariah has to be included, from the Indian Wolfi—C. pallipes.
Studer (loe. cit., p. 129) believed the ancestral form of the southern races of the
dog to be C. tenggeranus Kohlbrugge, which survived in the Tengger Mountains
of East Java up to comparatively recent times. This type had a wide distri-
bution in the Oriental Region in the Diluvial times, and must have migrated
with the early aborigines to Australia as the only: Eutherian (sensu Huxley) or
placental mammal before the Pleistocene times; in Australia this form was trans-
formed into the true Dingo—C. dingo Blum. The ancestral form, C. tenggeranus,
according to Studer, was domesticated and from it were derived the Pariah, the
greyhound and the Tibet Dog, Duerst' after discussing the view of Studer in
reference to the derivation of the Shepherd-dog from the Palmolithic dog of
Russia, C. poutiatini Studer, suggested that the Pariah, the Shepherd-dog and the
Ansu Dog may have descended from the Dingo, and he designated the Anau Dog as
C. familiaris matris optima Jeitteles,

In the view of the historical resum? given above and the close affinity of the
HarappaDugasindicntedbjrtheiurmofitaaknl[andthnindiqn,lmnddu
it as allied to C. tenggeranus Kohlbrugge and suggest for it the racial mname
harappensis, nov.

The skulls of the dog excavated at Harappa from the AB site are, to judge
from the nature of the bones, much older than the other two skulls from the
Area G.and No. 1781 respectively.

Order : RODENTIA.
SIMPLICIDENTATA.
Family : Murin.z.
Sub-family : GerBLLINAE,
Tatera indica (Hardwicke).

The Indian Gerbille or Antelope Rat.

(Plate I, figs. 10-13.)
E05. Mound AB; Extension of Pits I, IT; Square P 24/17; depth 8. A complete skul!,

7849, Mound F ; Trench IT1; Square N 9/15; depth 10° 3"; “ from & very fragmentary
jar ". Right ramus of lower jaw and a right femnur,

The large auditory bulle and the dentition i. --:-, m. E are sufficient for the

identification of the bones referred to this species. The upper incisors. show

! Duerst, J. U—Esplorations in Turkestan 11, p. 350 {1008),
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the longitudinal grooves, the anterior molar in both jaws is composed of three
transverse elliptical to lozenge-shaped areas, the second of two and the third of '
; the third upper molar shows a trace of the secondary ridge or heel on the
gide. For comparison -I reproduce photographs of the skull and lower jaw
the Harappa Specimen and of a specimen in the Indian Museum from Bareilly,
P., (Plate I, figs. 10-13) and figure the upper and lower right molars (text-fig. 1).

58

S-S

>

Terr-yo. 1. Tatera indica (Hardwicke). (a) Upper, and () lower right molars, %8, of specimens excavated st
Harapps. Nos. 805 and T840 respectively.

Distribution.—According to Blanford' T. indica is found “ throughout India
and Ceylon in suitable localities, extending west into Baluchistan, but not east
of the Bay of Bengal

Sub-family : Murmvz.
Rattus rattus (Linn.).

The Common Indian Rat.
70955, Mound AB; Extension of Pits I, I ; Square Q 24/5; depth 6' 9° * Found within
a trough No. 7095 within pointed lofas and cylindrical vase.” 2 femurs and 2
tibim with fragments of long bones.

7849a. Mound F : Trench III ; Square N 9/15 ; depth 10’ 3", Found in a “ very fragmen-
tary jar* Left ramus of lower jaw ; sacral vertebre ; fragments of pelvie girdle,

3 femurs and 2 tibie.
The bones of the common rat found within jars in mounds AB and F agree
with those of the common Indian Rat and I have no hesitation in referring them

to this species.

! Blanford, W. T.—Faun. Bril. Ind., Mammalia, p. 307 (1891) ; the genenu name for this form is, however, Tafera,
vide Wroughton, B. C.—Journ. Bombay Nal. Hist. Soc. XXV, p. 40 (1017).
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Order : UNGULATA.
PERISSODACTYLA.

Family : Equine.
Equus asinus Linnwmus.
The Domestic Ass.
(Plate VII, figs. 7-11.)

Area G. Amtmmwwﬁmﬂlﬁmﬁﬂm
1-3 of both sides.

Mound F; Trench I; Square M 11/8; depth 10’. Right upper 4th premolar.

954. Square B/N; depth 16" Frmt'ﬂflh]lmnﬁﬁngdﬂ:ﬂlwiﬁ.lﬁpm
lndmhulﬁdmﬁu,lﬂlﬁtdphhlpuﬁun;mdﬁdmdm,
l@d@tmﬂﬁﬁﬂﬂ!@;ﬂmmm
ﬁght;ﬂmhhwﬂlﬂhﬂhpmdkdwﬂ.

D. 8. 40. Af¢). (D. R. 8. coll) * from an earthen jar”. Fragments of frontal and squa-
mnﬂbomdnknﬂ,ﬁ@tﬂo:hmtdhwwiﬁ!.t’gh“m
ﬁomaﬂnﬁtdﬁuumﬂyh:hﬂphﬂmdﬁghimhg:ﬁm
lower right.

D. 8. 43. B. (D. R. 8. coll); 21’ below surface. 4th upper premolar right.

D. 8. 29. (D. R. 8. coll.). 2nd phalanx of right foreleg.

Gray' separated the domestic ass from the horse—Equus—in the sub-genus
Asinus, and Lyddekker and other suthors followed him in acoepting this sub-
genus. hmmdwmmﬁmmwhuﬁmmmh
either of the sub-geners Equus or Asinus concluded that the separation of the
asses from the horse in the sub-genus Asinus  seems no longer logical,” but in
the Catalogue of Ungulates® he again separated the Ass as Asinus.

The dentition of E. asinus was described in detail by Owen* and he published
good figures of the teeth of the upper and lower jaws. The question was also
discussed in detail by Ritimeyer’, who in addition to describing the teeth of the
Ass discussed the differences as compared with those of the horse. Other litera-
ture on the subject is fully summarised by Duerst (loc. cit., pp. 404-408). Unfor-
tunately the Harappa remains are much too fragmentary and it is not possible,
therefore, to analyse them on the lines of Riitimeyer's and Duerst’s observations,
but there can be no doubt that these remains are those of the common Indian
Ass, -

In reference to the ancestory of the Domestic Ass, most authorities agree
that this animal was domesticated at a very early date; Antonius® summary
of the earlier literature may be consulted in this connection. Max Weber (loc. aif.,
p. 656) and other authors comsider Equus asinus africanus Fitzinger’ of North-

! Gray, J. E—Zool. Journ. 1, p. 244 (19e25).

* Lyddekker, R.—Norilat. Zool., XI, p. 584 (1904).

s Lyddekker, R.—Cat. Ungulate Mam. Brit. Mus. V, . 36 (1918).

« Owen, B—Phil. Trana. Roy. Soc. London, CLIX, p. 541, pl. Iviii, figs. 1, 2 (1869).

s Ritimeyer, L.—Abhandl. Schweiz. palaontol. Ges. IT, p. 10 (1878).

* Antonins, O.—Grandzige ciner Stammesgeschichle der Hauatiere, pp. 268-273 (Jena, 1922).
? Fitzinger, M.—Nalurges. Baugethiere, 111, p. 667 (1857}
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east Africa as the "ancestral type of the Domestic Ass, but Pocock' suggested
that the Nubian wild ass probably formed the main ancestral stock of the domestic

ass “ with perhaps an infusion of africanus or tenigpus blood.”

As has been remarked above the Harappa remains are very fragmentary.
In none of the skulls the cranial or the complete facial parts are preserved and the
limb-bones available are also very incomplete for a detailed account.
portion of the skeleton that can be studied in some detail consists of the teeth
(Plate VII, fig. 7) and for these I give below a table of measurements :—

Measurements (in millimetres) of upper jaw teeth®.

The only

954 BN
Harappa.

D.R. 8,
coll.
Harappa.

Mound
1 4
Harappa.

Sub-

Premaiar 4—

Length of crown

Width of crown

Length of protocone . =« . =
Length from posterior margin of crown Lo antererochet
Length from posterior margin of crown to snterior lobo of
protocone.,

Molar 1—
Length of crown
Width of crown
ng&hﬂprﬂm . - o . . -
Length from posterior margin of crown to anteerochet
Length from posterior margin of erown to anterior lobe of
protocone,

Molar 2—
Length of erown
Width of erown
Lengih of protocons
Length from posterior margin of erown Lo antocrochet

Length from posterior margin of crown to anterior lobe of
protocone.

Molar 3—
Length of crown
Width of crown
Length of protopone
Length from posterior margin of crown to anteerochet
Lengtl from posterior margin of erown to anterior lobe of
proteeane,

n
7
10
12
16

19
17

12
15

18
|

1
13

18
10
18

! Poceck: R, I,—Ann, Mag. Nal. Hist. (Ser. 8) IV, p. 526 (1908). )
* The Mmhglm ahove are taken on the same lines as those by Duerst (loc. cif., p. 367), but the lates

terminology for the description of teeth as ggested by Osborn—ZEvolulion of Mammalian feeth (New York, 1007;

has been used in the above table.

E
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The above measurements compare very well with those of the Ass published
by Tscherski' except those of the 3rd molar which differ widely with the condition
of wearing of the crown.

The indices of the projection of the anterior lobe of the protocone as suggested
by Tscherski (loc eit, p. 300) in the case of the various upper teeth are as follows :—
Pm. 4:155—166; M 1:133—141; M 2: 130—144; M 3: 122—125.

The metacarpals are 212-225 mm. in length with maximum diameters of
41-47 mm. and 45 mm. at their anterior and posterior ends (Plate V1I, figs. 8, 9).

The two phalanges available apparently belong to two individuals of very
different sizes, one is almost double of the other in maximum width. 1 reproduce
natural size photographs of both the specimens (Plate VII, figs. 10, 11).

Family : RHINOCEROTIDE.
Rhinoceros unicornis Linnmus,

(Plate VII, figs. 5, 6.)
Mound F; Trench VI; Square P 10/8; depth 87"-11'l0". Fragments of right

scapula.
Blanford writing in 1891 (op. cit, p. 473) gave the distribution of R. uni-
cornis in Indis as follows: “ At the present day the great Indian rhinoceros is

almost restricted to the Assam plain, and it is very rare, if it exists, west of the
Teesta river. Twenty to thirty years ago it was still common in the Sikhim
Terai, and not many years previously it was found along the base of the Hima-
layas in Nepal and as far west as Rohileund. Up to about 1850, ot rather later,
some rhinoceroses inhabited the grass-jungles on the Ganges at the north end
of the Rajmehal hills, and were, I think, probably R. unifornis.  Formerly
this animal was extensively distributed in the Indian Peninsula. It was com-
mon in the Punjab as far west as Peshawar in the time of the Emperor Baber
(1505-1530).  Bemifossilized remains of it have been found in the Banda dis-
trict, North-West Provinces, and near Madras; and its co-existence with several
mammals now extinct, the Indian hippopotamus for one, is shown by its occur-
rence in the Pleistocene beds of the Nerbudda Valley ". In reference to Babur's
record of this species Beveridge in Babur-nama® describes the shooting of 3
rthinos in a bit of jungle near Bigram and also at Piag near Chunar. Abul
Fazal® in  Ain-i-Akbari described the rhinoceros and recorded its occurrence
at Sambal (Sambhal), while Jarrett in & foot-note added, “In 1519 he (Babur)
mentions having started many of these animals to the west of the Indus where
none now exist™.  Ali* in his paper on “ Moghul Emperors of India as Natura-
lists " gives further references to the records of the rhinoceros in the writings or
memoirs of the Moghul Emperors.

! Tacherski, J.—Mim. dcad. Imp. Sci. §t. Pelersbury (Ser. 7) XL, pp. 360-363 (1503).

¥ Beveridge, A. B.—The Bobur-noma in English, IT, pp. 451, 657 (London, 1912-21).

¥ Jurrett, H. 8.—The Ain-i-AHori (transiated into English), 11, p. 281 (Caloutta, 1881),
¢ Ali, Salim A.—Journ. Bombay Nat. Hist. Soc., XXXI, pp. 851-861 (1927).
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The find of an almost compiete right shoulder girdle of rhinoceros at Harappa
considered with the records detailed above indicates that the distribution of this
gpecies in the earlier times was much more extensive in the Punjab and that
probably there were marshy forest areas in the neighbourhood of Harappa where
the rhinoceros was found.

A photograph of the right scapula (fig.” 5) which I have reconstructed by
joining together three fragments, is reproduced on'Plate VII, and for comparison with
it one of a specimen (fig. 6) in the Indian Museum. As will be seen from these
photographs there are no real differences between the two scapulee.  The pre-
scapular fossa, as seen from above, forms a broad channel delimited by the spine
on the one side and a ridge which runs upwards and backwards from the cora-
coid knob: this fossa is narrower than the postscapular fossa, along the outer
margin of which the blade of the scapula curves upwards to the suprascapular
border. The glenoid cavity is large, convex and evenly rounded. The coracoid
is a broad, rounded, knob-like structure, situated slightly above and anterior
to the glenoid cavity; it is continued backwards as a broad, somewhat thicken-
ed plate-like structure till the origin of the prescapular fossa. The spine arises
as a low ridge about four inches from the glenoid cavity and then runs as a broad
ridge ; in its posterior half the upper part of the spine is reflected over the post
seapular fossa as a triangular plate, the tip of which is thickened into a knob-
ke structure. The scapula closely agrees with the figure of that of R. wmi-
cornis figured by the Blainville (Ostéographie, 111, Rhinoceros, Plate vi).

Measurements (in millimefres).

— = e
Length . ca. 470 450
Maximum width along the supraseapular border . . . - ca. 250 240
Width along thecoracoid . . . . . .+ - 1856 . 160
Lengthofspine . . . . . - - - = 310 310
Height of spine S Sl e TR . 130 130

ARTIODACTYLA.
PECORA.
Family : Bovinz.

Sub-family : Bovixz.
Blanford (Fauna, p. 483) remarked “ By many modern writers the animals
hnmrdurmdtuﬂmgmmﬂm!uﬂbmdiﬂﬂbut&dmmgﬂuvmlm

The distinctions between the latter, however, are scarcely of gemeric rank”.
E2
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He, however, classified the Indian representatives of the family into three sub-
divisions, the taurines, the bisontines and the bubalines.  Hodgson® earli
had cousidered the forms on osteological and other characters to be distinct, but
Lyddekker®* pointed out that several of the distinctions' in the crania as elucidat-
ed by Hodgson are not of gemeric value; he still treated the various Indian
fossils under distinct generic names. In his latest Catalogue®, however, he
considered these sub-divisions to be of subgeneric rank only. Max Weber
(op. cit., pp. 592, 593) separated the cattle in the genus Bos with four subgenera
Bos s.s., Bibos, Paphagus and Bison. from the buffaloes in the genus Bubalus.
I follow Lyddekker in considering Bubalus to be a subgenus of Bos.

Bos indicus Linnsus.

The Zebu or Domestic humped cattle of India.

(Plate IV, figs. 3-10, Plate V, figs. 1-6.)

Mound F; Great Granary area; Square 1 9/10, 15, 20; depth 13'6". lst phalanx
of 3rd finger and eaudal vertebra.

Mound F; Great Granary area; Square H 9 & 1 9; depth 0-3'. Rib fragment;
Seapula fragment ; 1st phalanx of 3rd finger ;two, 2nd phalanges of 3rd and
4th fingers; right caleaneum and candal vertebra.

T7376. Mound F; Great Granary area; Square 1 9/5; depth 34". 1Ist phalanx
of 4th finger, and 3rd phalanx of 3rd finger.

Mound F; Great Granary area; Square I 9/25; depth 3-5. 3rd-ith metacarpal
distal end, and right astragalus. .

Mound F; Great Granary area; Square J 9/5, 10, 15; depth 3-5. Two lower jaw
incisors ; fragmentary lst and 2nd upper right molars; two 1st, 2nd pl:l-
langes of 3rd finger; 3rd-4th metatarsal left, distal end; two 1st, 2nd pha-
langes of 3rd toe; three caudal vertebre, :

7286. Mound F; Great Granary area; Square I 9/4; depth 3'6". Fragments of
Srd-4th metacarpal and pelvie girdle, and 1st phalanx of 4th finger.

Mound F; Great Granary area; Bquare K 9/2; depth 3'6". Bterual rib fragment ;
right navicular, and 2nd phalanx of 4th finger. .

Mound F; Great Granary area; Square K 8/5; depth 38". Fragment of a nbund
scapula ; 2nd phalanx of 3rd finger, and 1st phalanx of 4th toe.

Mound ¥: Great Granary area; Square I 9/15, 20; depth 3-4'6". 3rd lower IE&
molar ; right astragalus.

1653. Mound F; Great Granary area; Square I 9/14; 4. Fragment of distal end
of humerus: 3rd-4th metatarsal; right astragalus and navicular.

Mound F; Great Granarv area; Square K 9/1; depth 4. 2nd lower left molar.

Mound F; Great Granary area; Square K 9/1; depth 4. 3rd phalanx 4th toe,
and caundal vertebra.

Mound F; Great Granary area; Square 1 910, 20; depth 4-7".  Rib fragment ;
three lst and two 2nd phalanges of 3rd, 4th fingers, and left astragalus.-

! Hodgson, B. H.—Journ. As. Soc. Bengal, X{i), pp. 440-470 (1841). ;

* Lyddekker, B.—Mem. Geol. Surv. Ind., Pal. Ind. (Ber. X), 1, pp. 88-140 (1878).
* Lvdd=kker, R.—Cat. Ungulate Mam. Brit. Mus., T, pp. 11-12 (1913).
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Mound F; Great Granary srea; Square K 9/5; depth 5. 3rd premolar right upper;
lst molar right upper; 2nd molars right and left upper; Srd molar left
upper ; lst, 2nd molars lower right left; geveral bits of molar teeth, upper
and lower; distal end of humerus; avicular right ; phalanges Ist and 3rd of
fore-leg.

Mound F; Great Granary area; Square I 9/8; depth 53". Left 3rd lower molar;
rib and axis vertebra fragments; caudal vertebra; right bumerus frag-
ment ; 3nd-4th metacarpal, distal end; right pelvie girdle fragment; astra-
galus right; 1st phalanx of 3rd toe.

3759. Mound F; Great Granary area; Square I 9/8; depth §'3". Hom frag-
ment ; 3rd lower right molar and a fragment; rib fragment; caudal verte-
bra; scapuls and pelvie girdle fragments; head of femur; 3pd-ith meta-
tarsal fragment ; 3 specimens of right and left astragalus and right calea-
neum.

331, Mound F; Great Granary area; Square M 11/16; depth 6-8'. Incisor tooth.

3848, Mound F; Great Granary area; Square 1 9/6; depth 6'9". . Proximmal frag-
ment of 3rd-4th right metacarpal.

Mound F; Great Granary area; Square I 9; depth €-9°. Fragmentary upper and
lower molar teeth.

Mound F; Great Granary area; Square K 9/15; depth 6-9'6". Two right upper
9nd molars; 5 incisors; 6 caudal vertebrw; fragments of Srd-4th meta-
carpal of a young animal; distal fragment of leff femur; epiphysis of right
tibia ; several lst, 2nd phalanges of 3rd, 4th fingers and toes.

7839a. Mound F; Great Granary area; Square I 9/3; depth 7. *From trough
No. 7839". Head of right humerus; proximal fragment of 3rd-ith meta-
carpal ; 2nd phalanx of 3rd finger; left astragalus.

778%. Mound F; Great Granary area; Square H 9/23; depth 7'3".  3rd upper
right premolar; three fragments of lower jaw with left Srd premolar and 1st
molar, right 1st-3rd molars and left 2nd, 3rd molars.

1817. Mound F; Great Granary area; Square I 9/18; depth 7'3".  Five fragments
of horn cores; 1st upper right molar; fragment of left ramus of lower jaw;
3rd lower right molar; eaudal vertebrme; two proximal fragments of 3rd-
4th metacarpal ; pelvic girdle fragment; femur fragment; several frag-
ments of Srd-dth metatarsals; right caleanenm.

Mound F: Great Granary area; Square J 7/10; depth 6'9".  Left lower 3rd molar;
fragment of left scapula; left astragalus; 1st phalanx of 3rd toe.

Mound F: Great Granary area; Square J 9/5,10; depth 7°-10". Left 3rd upper
premolar ; fragment of a thoracic vertebra ; left scapular fragment; 3rd-4th
metatarsal left, distal fragment; astragalus right; calcaneum right: lst
phalanx of 4th toe.

Mound F: Great Granary area; Square J 9/19; ‘depth 8. Two incisor teeth.

243, Mound F; Great Granary ares; Square J 9/16; depth 10°. Two incisor teeth.

Mound F; Great Granary area; Square I 7/10; depth 910°.  Right upper 3rd
premolar and 1st molar; right upper lst, 2nd premolars; distal fragment
of Srd-4th metatarsal,

7987. Mound F; Great Granary area; Square I 9/19; depth 10°.  Dorsal spine of
lumbar vertebrs ; fragment of left scapula.
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3929, Mound F; Great Granary area; Square I 9/7; depth 102" “Out of & jar.”
Most bonmes charred. 1st upper right molar; thoracic rib fragment; left
scapula ; three fragments of 3rd-4th metacarpals; fragment of pelvie girdle;
3rd-4th metatarsal, left almost complete, and distal fragment of right.

2762. Mound F; Great Granary area; Square I 0/19; depth 11’. = Horn core, frag-
mentary ; proximal fragment of 3rd-4th right metatarsal.

Mound ¥; Great Granary area; Square J 9/15; depth 11'9". Inecisor tooth; fragment
of left scapula; fragment of right pelvie girdle; left caleaneum.
Mound ¥; Great Granary area; Square M 1116, 17, 21, 22; depth 21'6". Frag-
ments of a thoracic rib and two vertebrs ; proximal part of Srd-th left meta-

carpal ; fragment of pelvic girdle; left femur head.

162 (3). Mound F; Tremch I; Square M 12/12; depth 8. Right astragalus.

35305, Mound F; Trench I; Square M 11/16; depth 4'10°. Fragments of Srd-
4th metacarpal and 3rd phalanx of 4th finger.

287. Mound F; Trench I; Square M 11/15; depth 11'6° Incisor tooth.

- 10212. Mound F; Trench I; Square M 12/9; depth 910106  Fragments of
occipital and frontal regions of the skull; four horn-cores with bits of frontal
bones ; rib fragments; fragment of right scapula; distal half of left hume-
rus; two fragments of radio-ulna; two fragments of 3rd-4th metacarpals;
wrist bones of right side; 1lst-3rd phalanges of hind legs; two fragments
of pelvie girdle; almost complete right ferur; proximal half of right tibio-
fibula ; two 3rd-4th right metatarsals; astragalus, calcaneum and cuboid of
right and left sides; fragments of hind leg phalanges.

Mound F; Trench I; Square M 11/7, 8; depth 14-152". Fragment of lower jaw;
centrum of axis vertebra; three lst phalanges of 3rd-ith fingers.

Mound F; Trench I; Square M 11/7, 8, 12, 13; depth 1647-176".  Vertebral frag-
ments ; right scapula fragmentary; head of fibula; calcaneum right; “two
1st and one 2nd phalanx of hind leg.

Mound F;. Trench I; Bquare M 11/8; depth 10°. Right upper 2nd, 3rd molars;
1st, 2nd lower molars; scapula fragment; humerus left, fragmentary ; 2nd-
3rd metacarpals left, fragmentary; femur fragment; 2nd-3rd metatarsal
right of & young animal; one right and two specimens of left astragalus.

Mound ¥ ; Trench I; Bquare M 11/7, 8; depth 17'-18". - Two upper right 1st molars ;
3rd lower left molar; lst phalanx of 4th finger; 3rd-4th metatarsal frag-
ment ; left astragalus and ealeaneum.

3994. Mound ¥ ; Trench I; Square M 11/23; depth 19. “Out of a jar.” Partially
charred. Distal end of left radio-ulna; two fragments of ISrd-4th meta-
tarsal.

2053. Mound F; Trench T; Square M 11/13; depth 21'. 1st phalanx of 4th finger.

Mound F; Trench 1; Square M 11/17,22; depth 21'6".. Complete 3rd-4th metacarpal,
left, a fragment of proximal end of right side.

Mound F; Trench T; Squaré M 1122; depth 21'6". 2 right hom cores, incomplete.

Mound F; Trench T; Square M 11/17, 22; depth 216" Horn fragment; cen-
trum of axis; 2 almost complete 2nd-3rd metacarpals, right, left; 2nd-3rd
metatarsal left, distal fragment and another fragment; right astragalns.

9530. Mound F; Trench I1I, Square N 9/3; depth 1'8°. A caudal vertebra.

1969, Mound F: Trench ITI; Square N 9/7; depth 11. Incisor tooth.
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3920, Mound' F; Trench III; Square N 9/4; depth 76". “From s fragmentary
jar No. 3520."  2nd phalanx of 4th finger; right and left astragalus (charr-
ed).

5630. Mound F; Trench IIl; S8quare N 10/1; depth 5'6°-8'. “Out of an enclosure.”
Rib fragments; head of right tibiofibula.

T84%a. Mound F; Trench 11I; Square N 9/15; depth 103". “From s very frag-
mentary jar.”  Distal end of left tibia.

Mound F; Trench IV; Square K 12/3; depth? 3 fragments of horn cores; right
upper 2nd premolar; 2 rib fragments; Srd-4th metacarpal, proximal and
distal fragments; head of left femur; three fragments of tibia; 3rd-4th
metatarsal ; three specimens of astragalus, 2 right, 1 left, three lst and 2nd
phalanges.

10333a. Mound F; Trench IV; Square 1 13/11; depth 53". Fragments of frontal
area of skull; 1st phalanx of 4th finger; 2nd phalanx 3rd finger; fragments
of pelvie girdle.

1637e. & 2574. Mound F; Trench III, IV : Square N 9/9; depth 8'0°-17°11". Incisor
tooth ; and right femur distal fragment.

10008a. Mound F; Trench V; Square Q 12/25; depth 9. Right radio-ulna with
carpal bones, '

Mound F; Trench VI; Square P 9/4; depth 32" “From the bottom of a large

_jar.”  Femur head; Ist phalanx of 3rd toe.

Mound F; Trench VI; Square P 10/8; depth 87°-11'10°. Right homn of a young,
gpecimen ; upper tight 2nd molar; fragments of lombar vertebre; almost
complete right humerus; fragment of Ird-4th metacarpal, distal end; 1st,
2nd phalanges of 3rd, 4th fingers; tibia right distal end fragment: astrs-
galus left; caloaneum right and left.

Mound AB; Extension of Pita I, II; Bquare HO&T 9; depth 2°4’. Caudal verte-
bra; right tibia distal end fragment; left astragalus; 2nd phalanx of 3rd
toe.

Mound AB; Extension of Pits I, II; Square Q 25/16; depth 3-3'6". * From the
west of the enclosure.”  Fragments of left scapuls; right and left humerus ;
left half of pelvic girdle; right and left tibia.

Mound AB; Extension of Pits I, II; Bquare P 24/18,23; depth 3'-6. Fragments of
carpal bones, :

3733. Mound AB; Extension of Pits I, II; Square Q 24/9; depth 4%6". Fragmenta
of rib, humerus, and 2nd phalanx of 3rd finger.

Mound AB; Extension of Pits I, I1; Square P 24/13, 18, 23; depth 6"-9". Seapular
fragments ; 1st phalanx of 3rd finger.

Mound AB; Extension of Pits I, 1I; Square Q 24/3; depth 6-9. Incisor tooth.

3690. Mound AB; Extension of Pits 1, II; Square P 24/23; depth 11'6". “ Out
of a jar.”  Left caleaneum, badly charred.

Mound D ; Tremch I; Square Q 31; depth 0-3". Fragment of upper premolar
tooth ; 3rd-4th metacarpal right, proximal fragment; lst phalanx of 3rd
toe,

Mound D ; Trench 1; Square Q 31/20; depth 0-46". 3rd lower molar left.

Mound D; Trench I; Square Q 31; depth 6-9". lst, 2nd left molars and incisors :
caudal vertebra; 3rd-4th right metatarsal distal fragment.

Mound D; Trench I; Square Q 31/13; depth 106". lst phalanx of 4th finger.
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H 2316 Cemetery H; Square R 33, 34/25, 21; depth 2'4".  Fragments of cervieal
nd lumbar vertebree and thoracic ribs; right trapezium,

H 483, Cemetery H; Square § 34/6; depth 8 3'8°. * Exposed burials." Distal frag-
ment of left humerus ; proximal bit of left radio-ulna; head of right femur,
ael fragment of left fibula.

H &3, Cemetery H; Square 8 34/1; depth 4'4". “Exposed burials™.  Frag-
ments of bhom ; atlas, axis and fragmentary cervical and thoracic vertebrm ;
right euneiform; two lst and one 2nd phalanx of 3rd fnger.

H/C. Deep digging, Cemetery site. Two horn fragments and fragmentary premolar
and molar teeth of upper jaw ; two fragments of right and left ramus of lower
jaw ;" rib fragment; three fragments of scapula; almost complete right
humerus, and two fragments; three fragmentary 3rd-#th metacarpals; frag-
mentary pelvic gindle; six fragments of femur and two of left tibia; 4 frag-
mentary 3rd-4th metatarsals; three specimens of astragalus, two right and
one left; 2 incomplete specimens of left caleaneum; lst, 2nd phalanges
and 3rd toe.

D.-8. 1. Trench AB. (D.R. S. coll); “in the Eastern Series of Great Granary area”.
Upper molar tooth fragmentary; proximal fragment of right Srd-4th meta-
tarsal ; astragalus, right and left ; calcaneum, right and left ; left navicular.

8. 16. PII-32; (D. R. 8. coll); depth 5'G". BScapular fragments.

8. 17. PII123; (D. R. 8. coll); depth 96", Axis and rib fragments (of & young
calf).

D. 8. 18. PI1-93; (D. R. 8. coll); depth 9. Fragment of 3rd-4th metatarsal; 2nd

phalanx of 4th toe. '

D. 8. 20. Ab-555, (D."R. 8. coll). Scapular fragment.

D. 8. 21. Af-357. (D. R.'S. coll). Left astragalus; Ist and 2nd phalanges of 4th
taoe.

D. 8. 22. PIV-136. (D. R. 5. coll.). Fragments of axis and a thoracic wertebra; st
phalanx of 3rd finger; fragment of femur.

D. 8. 23. AL 357. (D. R. 8. coll.). Two caudal vertebre ; scapular fragment; Ist
phalanx of 3rd finger.

D. 8. 26, Afe) 376, (D. R. 8. coll), Fragmentary premolar and molar teeth; four
caudal vertehrse ; fragment of humerus; right astragalus

D.
D.

D. 8 30, Afe). (D. R. S. coll). Caundal vertehra; rib fragment; left ecaleaneum,
" incomplete. .

D. 8 32 B; (D. R 8. coll) ; depth 4°.  Incisor tooth.

D. 8. 34 (D. R. 8. coll). Incisor tooth.

D. 8. 37. Ab; (D. R. 8. coll); depth 11'6". Left lower 3rd molar, incomplete.

D. 8. 38. Ae) 85. (D. R. S. coll). Fragment of skull; left upper 2nd molar; ulna

fragment ; lst phalanx of 3nl finger; 3rd-ith metatarsal fragmentary; left
astragalus.

D. 8. 59. A(a) 192. (D. R. 8. coll.). Fragment of upper juw, right side, with 3 molars,
and another fragment of palatal area; 2nd phalanx of 3rd finger; fragment
of pelvic girdle; proximal bit of 3rd-ith metatarsal; left astragalus and
left navicular. All the bones are of a young animal,

B 954. Square B/n; depth 16'. 3rd upper premolar and lst, 2nd molars; humerus
right, two specimens ; three fragmentary 3rd-4th metacarpals and 3rd-4th
metatarsals.
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Il 7. Hom fragment; caudal vertebra, and fragments of 3rd-4th metatarsal and
phalanges.

Ab-419. Five fragments of upper molar teeth.

I 9/19, 24. Fragment of right scapula.

P IV 125. 3rd right lower molar: four rib hapnm;kﬁimqﬂu!:lﬂphllu

of 4th toe.
VI. 3. Fragment of horn core; fragment of & lumbar vertebra; 3 fragmentary lst-
M 10/25. Caudal vertebfa; fragment of right radius; distal portion of 3rd-dth left
metatarsal.

11266(g). Olecranon process of right ulna,

K 9/25. 2nd upper right molar tooth.

Mound F ; Trench VI ; Square P 10/8; depth £'7°-11'10." Fragment of lower jaw ; left
:mgﬂmmphkmﬁaﬁagmmhrrﬁght;ﬂndphhu of 3rd finger.

I 7/15. Astragalus, right and left; right caleaneum incomplete ; 1st, 2nd phalanges
of 3rd finger.

P 24/22. Left lower Srd molar; two fragments of scapula ; olecranon prooéss of right
ulna; proximal portion ol 3rd-dth metacarpal ; head of femur; and right
calcaneum.

J 7/5. Caudal vertebra; thoracic rib fragment; two fragments of - left scapula ;
distal portion of right humerus; two 1st and one 2nd phalanx of 3rd finger;
right caleaneum incomplete.

11266. Area G. anmentn{righthlﬁnipelﬁngirdla: mpmu:dimm.

I 7/15. Two 2nd upper right molar; lower jaw fragment with 3rd left molar; frag-
ment of pelvis; left astragalus.

M IL 1st upper right and left molars; 3rd premolar and 1st molar, lower left; frag-
mentary upper molar teeth; -caudal vertebra ; vertebral and metatarsal
fragments,

Great Granary Area. lst right upper molar; 3rd left lower premolar and 3rd left molar;
axis centrum; scapular fragment; proximal and distal portions of Jrd-4th
right and left metacarpals; 3 fragmentary 1st phalanges; pelvic girdle frag-
ment ; two fragments of 3rd-dth metatarsal; left astragalus.

The cattle remains from Harappa are mainly fragmentary and it is not
possible, therefore, to compare them in detail with those of other forms. It
is clear, however, that the remains belong to two distinct types; (i) large, massive
form, probably of the type of the long-horned, humped cattle (vide wnfra, pp. 42,
43), and (i) a smaller form with short horns, which probably represents the
humpless race.

Unfortunately no complete skull or horns of the long-horned variety are
available, but the short-horned type is represented by two fragments (No. 10212)
which when joined together form the complete frontal region of the skull with
the homns. 1 reproduce a photograph of this specimen (Plate 1V, fig. 3).
From the structure of the homns it is certain that they belong to an adult and
not & young animal. The horns are forwardly and outwardly and not back-

wardly directed, as is generally the case.
¥
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Measurements (in millimetres),

— Miee | FIV; K133, | No lon2
+ Distance between the bases of the horn-cores : - 142
Distance between the tips of the horn-cores . . . 410
Length of the horn-core (along outer curve) O 185 ca. 260 250
Length of the horn-core (along inner curve) . S 185 ca. 210 210
Cireumference of the homn-core at the base . = : 155 185 188
Diameter of the horn-core at the base . . ., . o4 65 64

The upper molar teeth from Harappa resemble those from Mohenjo-daro
figured by Sewell (op. eit., pp. 656, 657), their measurements are also similar.
Some of the molar teeth of the lower jaw are exceptionally well preserved and
are of a comparatively large size. 1 figure (Plate IV, fig. 5) one of these speci-
mens (No. 7783a). The measurements (in millimetres) of the teeth in this frag-
ment are as follows :—

—_— ML M2 M3
Length ‘ : : : . - TR 3 24 28 42
Breadth (maximum) ks . - ’ . i . 16 .| 17 18

This fragment apparently belonged to the large long-horned, humped race,
Jor the teeth, which 1 consider to be those of the short-horned, humpless race
are comparatively much smaller.  Their -enamel foldings are similar to ‘those
of the long-horned race, and no special differences in structure can be made out.

I reproduce photographs of two somewhat incomplete atlas and axis verte-
bre (Plate IV, figs. 8 7), which dpparently are those of an animal of the long-
horned race.  Unfortunately no complete ones of the short-horned race are
available for comparison.

Of the limb-bones I give below a table of measurements (in millimetres) of
such specimens as are complete to some extent, and reproduce photographs
(Plate IV, figs. 8-10, Plate V, figs. 1-6) for comparison with those from Anau
and of other cattle published by Duerst (loc. eit., PP 366, 367).

= Leogts. | Gimser | dlamors. | i
 Lege bocha raae roms Cuatiny ST, R SleS 130 0 118
Large-borned mce from Site FIVI vr all® . i« | o320 ea. 140 67 128
Small-bored race from Mownd AB . ., ., ., .| ss.3%0 5 0
H463. Small-borned race from Cemefery . . . . .| s 280 80 50
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=T Length. | Erorimal | e | dinseter.

100082, Long-borned race from Mound F. . . . . - i = o2

Long:-horned race from Mound F. ok . ; L, " o 62

Hi83. Long-homned race from Cometery H. . . . 3 -3 ia =
Srd-gth metacarpal—

Long-hormed race from Site F VI = = b L - w3

Long-horned mee from Site F IV o e e AT ok 88 -2

Short-horned race from Cometery Site HIC A 1 235 e a2 65
let phalanz (fore-leg)—

Longbormed ace from PV . . . . .. . 85 B 43 48

10212, Bhort-hormed mce from Mound F 5 . - i | as 30 M
Prd phatanz {lore-leg)—

longhomed mcefrom FVI . . . . . . (1] 46 4 3

10212, Bhort-borned race from Mound ¥ 1 & . i 36 30 L
Femur—

16212, Long-horned mce from Mound F . . . . 425 . 133 o0 120
Tibiac— i

5630, Long-horned race from Mownd ¥ . . . . J 102 =l =

Bhort-homed race from Moumd AB . . . . 2 42 71 H
Jrd-Ath welatwranl—

10212, Short-hormed race from Moand F f . : : 248 53 32 05
st phalar (hind -leg)—

Long-horned race from Cemetery Site HIC . - . ' 3 40 13 a3

Bhort-hormed race from Mound F U T . 1 3 32 0 n,

The earlier naturalists divided the domestic cattle into two main divisions;
the humped type or the Zebu of most European naturalists inhabiting the tropical
countries and to which the name Bos indicus was given by Linnmus': and the
non-humped cattle for which he proposed the name Bos faurws. Geoffroy St.
Hilaire *, placing more reliance of philology than on the actual structural charac-
ters, opined that the European Cattle were imported from the East. Darwin®
suggested that the  domestic cattle are almost certainly the descendants of
more than one wild form”, and he considered the humped and non-humped
cattle to belong to distinet species.  Riitimeyer* from a comparative study of
the skeleton of B. indicus, B. primigenins Boj. and other forms, concluded that
the Indian Zebu, as is clear from its skull, skeleton and general form, is a very

! Linnsas, C. voo.—58yst. Nat, (ed. X), pp. T1, 72 (Holmim, 1758). Linnwus gives China as the provenance
of B. imdicus, but apparently this wns intended for the whole of Sonth-enstern Asia.
® Geoffroy St. Hilaire, 1.—Hist, Nat. Gén., I11, pp. 82, 01 (Paris, 1854-62).
® Darwin, C.—The Variation of Animals and Plants under Domestication, I, pp. 78, 60 {London, 1868).
* Ritimeyor, L—Nour. Mim. Soc. Helvét., XTX, pp. 149, 222 {1862).
F2
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distinct species, and that from very ancient times it has been almost the sole type
of domestic cattle of Asia and Africa, and on that score alone has undergone
much less structural modifications than the European forms. According -to
this author, B. indicus is in no way allied to B. primigenius, but its vertebral
column and the limb bones show affinities with the Bison. Hodgson?, who in
his detailed account of the skeleton of the Indian Bovine divided them into four
genera, Bos, Bibos, Bison and Babulus, considered the Gayal or Mithan, B.
JSrontalis Lambert, as an “ aberrant species leading to Bos”. Blyth? proposed
for the Zebu the name Zebus gibbosus and stated that the * humped cattle are
unknown in an aboriginally wild state; and 1 am strongly of opinion that they
will prove to be of African rather than Asiatic origin; however ancient their
introduction into India”. He further added that the fossil taurine of the Ner-
budda deposits, Bos namadicus is “ barely (if at all satisfactorily) distinguish-
able from the European B. primogenius (or true Urus of Cmsar)”. Riitimeyer
considered B. namadicus Falconer from the Nerbudda Pliocene to be the oldest
known. Taurine, but was not sure whether it had descendants amongst the recent
species.  He further considered the European B. primigenius and the ancestral
form of most domestic cattle, to be a parallel form of B. mamadicus. In connec-
tion with the descent and relationships of B. indious, in his earlier work he ex-
pressed the opinion that it was closely allied to the Yak, B. grunieis Linn.,
and in his “ Palwontological Reihe " plated the former as the tame form allied
to latter wild one. In his later more detailed work he, however, modified his
views to some extent. From his studies of the skulls of the Yak, B. gruniens
and the Banteng, B. sondaicus he found a close affinity between these two forms,
and concluded that the resemblance between the Yak and the Zebu is mainly
superficial and not based on internal structure, while there appears to be some
affinity between the Zebu and the Banteng.

Lyd(lﬁkknr" remarked that “ there is no true taurine at the present time
living anywhere in Asia, the aberrant Bos indicus being the only representative
in India of the genus Bos as restricted by Hodgson and Gray”. He described
the differences between the skulls of the Nerbudda Ox, Bos namadicus Falconer
and B. primigenius, and added that the cranium of the. former approaches that
of the genus Bibos to which he referred all the recent wild cattle of India.

Sclater ® considered the Indian humped cattle to be only a race of the tamed
European Cattle Bos taurus.

Blanford (Fauna, p. 483), who considered B. indicus to be specifically distinet
from B. taurus, remarked that its origin ““is unknown, but was in all probability
tropical or subtropical, and was regarded by Blyth as probably African. No
ancestral form has been discovered amongst Indian fossil bovines ”.

! Hodgson, B. H.—Journ. As. Soc. Bengal, X, p. 400 (1841).

* Blyth, E.—Jouwrn. A, Soc. Bengal, XXIX, pp. 284, 285 (1860). r

* Ratimeyer, L.— Verhandl. Naturfor. Gesel. Basel, IV, pp. 346-354 (1865) ; and Nowr. Mém. Soc, Helvit, XXI1,
pp- 109171 [1867).

* Lyddekker, R.—Mem. Geol. Surr. Ind., Pal. Ind. (Ser. X), 1, pp. §9, 90, 96-112 {1878).

* Sclater, W. L.—Cal. Mammalia Ind. Mus., I1, p. 131 (1881).
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Duerst’s earlier memoirs! are unfortunately not available in Caleutta, but
in his careful account of the Anau form (loc. cit., pp. 359-369) he, as a result of
his studies on the fossil remains of the bovines of Indian Pleistocene, concluded
that Bos mamadious represents “*the European Urus for the Asiatic Continent .
He remrdadfmmﬁmumn‘muni?.mmudimmoiwhinhhemmidemﬂ_ﬂ.
mmmmmhammym{p.asﬂ},mdmﬂadhnharmimd
the domestic cattle under the name Bos faurus macroceros (p. 364). This
domestic race, according to Duerst (p. 369) had originated from the wild B.
namadicus, and “is absolutely the same ox that was possessed by the ancient
Egyptians”.  The earliest remains of this breed from Anau he considered to
be as old as 8000 B. C. (p. 440), and added that according to the Chinese accounts
this form reached India with tribal migrations about 3468 B. C. Its present-
day distribution in India, according to this author (vide his pl. LXXXV) extends
through almost the whole of the Indo-Gangetic plain and eastern half of Penin-
sular India.

The works of Arenader, Wilkins, Keller, Hahn, Laurer and Adametz on
the ancestty and 'descent of the domestic cattle are unfortunately not awvailable
in Caleutta and for their views I have had to rely on Hilzheimer's careful sum-
mary . After discussing the primitive groups, Brachyceros-group, Frontosus-
group, Brachycephalous-group and Akeratos-group, suggested by various authors,
Hilzheimer concludes “ das der Ur allein der Stammavater simtlicher Haus-
rinder ist”. The Primigenius group is very closely allied to this ancestral type,
and he believes that the Frontosus-, Brachyceros- and Brachycephalous- groups were
evolved from it: the hornless or Akeratos-group, on the other hand, developed in
various areas as a result of unfavourable surroundings, such as” excessive heat or
cold, from the horned cattle. He ascribed to the Urus a very wide range through-
out Europe, Central and Western Asia and North Africa. In reference to the centre
of their domestication he comes to no definite conclusions, but suggests that it
may have been Europe or the whole of Eastern Asia (Ostasien); he does not
agree with Hahn's view that’ they were first domesticated in Mesopotamia. He
divides the cattle into two main groups :—l. Urrassen-Gruppe, and 2. Lang-
stirnrassen ; and considers the Asiatic Zebu to be closely allied to his subgroup
““ Steppenrassen ' of the first group. '

Antonius 3 considers the massive and very large horned Bos planifrons
Riitimeyer of the Indian Pliocene as the oldest known ancestral form of the
Cattle.  With this form he considers B. mamadicus Falconer of the same area
to be closely allied, but adds that this species was smaller, had shorter horns and
was a contemporary of man. The local races of this form spread further in Asia,
but, except for the remains described by Duerst (loc. cit.) from Anau, Turkestan,
these forms are known only from drawings, sketches or relief figures. Antonius
believes these local races to be closely allied to the Urus—B. primigenius, the

 Duerst, J. UsrDic Rinder vom Babylonien, Assyrien und Eqyptien (Berlin, 1899) and Arch. Anthropol. Brows-
schieig, XXX, pp. 233-204 ; 5 pla. (1004).

* Hileheimer, M.—Die Sdugetiere in Bronns Tierleben (4th edition), IV, pp. 334-347 (Leipsig & Wien, 1920).

* Antonins, O—@rundoige einer Stammesgeschichis der Haustiere, pp. 168-194 (Berlin, 1922).
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widely distributed ancestral type of Europe and North Africa. The Urus
existed for a long time in prehistoric times, In the earlier days it was captured
by means of nets in Mesopotamia, but was later hunted by Assyrians, Syrians,
Egyptians, Spaniards and the inhabitants of Central Europe; for a detailed
account of these huntings reference may be made to Antonius (loc. cit., pp. 160-
163).

Nehring, Duerst and Hilzheimer derive the Brachyceros-stock of the domestic
cattle of Europe from the Urus, but Riitimeyer considered it to be derived from
the Indian Banteng.  Antonius suggests for this stock a separate ancestor,
closely allied to the Urus, and though he is not definite regarding the centre
of its domestication, he believes that domestication must have taken place at
the latest about 6000 B. C.

The Primigenius-stock he derives directly from the Urus, and suggests the
northern Balkan States as the centre for its domestication.

The history of the Zebu-stock, according to the author, is very complicated
and far from clear. Keller's view of its origin from the Banteng based on Riiti-
meyer's suggestion, eannot be accepted, as has been clearly proved by Ganz?,
and as Antonius was able to confirm from his own observations. He, there-
fore, suggests that the ancestral form of the Zebu (p. 186) was without doubt a
local race of the Urus, probably some form such as B. namadicus Falconer of
the Indian Pliocene. He disousses in detail the distribution of the Zebu-stock
and is inclined to consider the red, straight-horned type of the Russian-Asiatic
Steppes as a closely allied form which may either be a direct descendant or result-
ing from a cross with the Zebu-stock.

Max Weber (loc. cit.,, p. 594) agrees in the main with Antonius, and derives
the Zebu-stock from the Asiatic Urus.  All the domestic races of Cattle of Asia
and Africa, from the Central African Sanga to the dwarf cattle of Japan, are
believed by Max Weber to be the direct descendants of this ancestral form.

Sir John Marshall* in his detailed account of Mohenjo-daro concludes from
the representations of the cattle on seals and other objects that there were two
breeds of Cattle in the Indus lfa‘lle)r; (i) the large-horned, humped cattle, engrav-
ings of which were found on seals 320-40, and which, according to the author,
“was closely allied to, if not identical with, the magnificient white and grey
breed still common in Sind, Northern Gujarat and Rajputana ”; and (2) “a
smaller, short-horned and humpless species which is not infrequently represented
among the terra-cottas of this period ”.

The summary of the existing literature appertaining to the ancestry and
descent of the Zebu-stock given above, though incomplete in some respects,
leaves mo doubt that the Pleistocene Indian Bos namadicus and its earbier pro-
genitor B. planifrons Riitimeyer, have, with our present knowledge of the subject,
to be accepted as the sole ancestral types of the cattle of the genus Bos. From
these ancestral types the long-horned, humped cattle of Mohenjo-daro and
Harappa, such as are found so well represented on the seals and other objects

* Ganz, H.—Banteng und Zebu wnd ihrer gegenseitiges Verhilinis (Halle, 19185).
* Marshall, Sir John.— Mohenjo-daro and the Indus Civilization, 1, pp. 23, 29 {London, 18311,
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unearthed at these places, must have been evolved and domesticated at a fairly
eatly date by the people responsible for the early civilization of the Sind area.
According to Sir John Marshall (loc. cit., p. 106), “ there appears to be no suffi-
cient reasons for pushing back the terminus a quo of its antiquities earlier than
3250 B. C. At the same time it is evident—and I should like to stress this point
once again—that the culture represented must have had a long antecedent history
on the soil of India, taking us back to an age that at present can only be dimly
surmised .  This distinguished author also definitely states that the Indus
people had domesticated the humped Zebu and the short-horned bull (Introduc-
tior, p. v). Such domestication and evolution must have taken a very long
time and it would not be far wrong to surmise that it may have taken at least
two to three thousand years to accomplish the domestication of the Cattle from
their wild ancestors. This would make the date of domestication of the Indian
Cattle contemporaneous with that of the European forms as suggested by Anto-
nius (supra, p. 5). I am not inclined to agree with Duerst (supra, p. 41 )
that these Cattle reached India with tribal migrations about 3468 B. C., but
believe in an autochthonous origin for the Indian Cattle in the Sind Valley.

The short-horned variety of the Sind Valley probably originated as a result
of “decline of the cattle breeding” such as is suggested by Duerst (loc. cit., P-
360) for a similar type of the Anau Cattle. In any case it is difficult to surmise
for this race a migration from any outside centre,

Bos (Bubalus) bubalis Linnaeus,

The Indian Domestic Buffalo.
(Plate V, figs. 7-9.)

Mound F; Great Granary area; Square K 8/5; depth 3'8°. 2nd phalanx of fourth
toe.

Mound F; Great Granary area; Square I 015, 20; depth 3'-4'6". Symphysis of
lower jaw without teeth,

7773a. Mound F; Great Granary area; Square 1 9/3; depth 6'6". “From a very
fragmentary round jar.” Left caleaneum, fragmentary.

Mound F; Great Granary area; Square J 7/10; depth 6'9". 1st molar upper righs ;
left calcaneum ; 1st phalanx of 4th toe.

1817. Mound F; Great Granary area; Square I 9/18; depth 7'3". Right horn core,
fragmentary.

Mound F; Great Granary area; Square I 7/10; depth 9'10". 1st phalanx of 3rd
toe.

Mound F; Trench I; Square M 11/8; depth 13'-13'6". Left femur heaa.

Mound F; South end of Great Granary area; Square I 9/15; depth 7'4". Right
fermur head,

10333a. Mound F; Trench IV; Square I 13/11; depth 5'3".  Distal fragment of
3rd-4th metacarpal; epiphyses of right tibia.

10008a. Mound F; Trench V; Square Q 12/25; depth 9. Fragmentary upper
jaw premolars; phalanges 1-3 of 3rd finger with fragment of cannon bone,
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H 483. Cemetery H; Square S 34/6; depth 3'8". Distal fragment of left radio-
ulna.

H 503. Cemetery H; Square 8 34/1; depth 44". Right ramus of lower jaw with
drd molar tooth, fragmentary.

Area G; Square II/27; depth? 2 large fragments of skull, in one the palstal
portion moderately well preserved.

Area G; Trench IT; Square AM 40/21; depth 13'4". Two fragments of right
horn-core.

G 289. Area G; Trench II; Square AN 42/21, 22; depth ? Right femur distal
half ; right tibia proximal half.

G440a, b, c. Mound AB; Extension of Pits I, II; Square Q 24/10; depth 10-10'6".
“Left ramus of lower jaw.

F VAV ¥t 1st molar, upper right, fragmentary.

II 39. ¥ 7 Baocral vertebre, fragmentary.

D. 8. 27, AL (D. R. 8. coll); 5 below surface. Right 1st molar; right and left 1st

_ premolar of upper jaw; caudal vertebra.
D. 8. 43. B. (D. R. 8. coll.) ; 21" below surface. 1st right molar upper.

Unfortunately the cranial part in the only skull fragments available, is
missing and it is, therefore, impossible to compare the skull of the Harappa
form with that of the recent B. (B.) bubalis. The teeth available are also peorly
preserved;, and in most cases their grinding surfaces are badly worn or broken.
I. however, give below measurements (in millimetres) of the upper jaw teeth
and for comparison those of a recent specimen in the Indian Museum. A

photograph of the skull fragments in which the palatal part is preserved, .is
reproduced on Plate V" (fig. 7).

— Harappa Indian Museum
specimen, specimen.

Premolar 1--

Length . : ; . : : : ; - A 17 21

Maximum width | d . ’ 5 - : : ; 14 20
Prenolar 2—

Length : . i : . - g 5 g Y 16

Maximnm width | . ; : ; : ; : " 15
Premolar 3—

Length - . : ' ; . : : ; . i 22

Maximum width | y g { : : : y . b T 2
Molar 1— .

Length g . : - . : : . ; 21 30

Maximum width . 2 b i I ) ) ' . a4 a7
Molar 2—

[..mqth v ; ) ] : ) . - . : 27 35

Maximum width . ; ; ’ . ] : 3 . 24 M
Molar 3—

Length " ; . . - - . : : " &£ 4

Muxinonm width . : : ; : . . ! p 25 26
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The accessory columns are not strongly developed and the enamel plications
resemble those of Bos' frontalis figured by Duerst (loc. eit., Plate LXXIV, fig.
9).

The lower jaw ramus is incomplete, but resembles in all respects that of
a recent specimen in the Indian Museum. 1 figure this specimen on Plate V
(fig. 9).

The horn-cores are all incomplete, and it is mot possible to distinguish
them, from their form and structure, from those of recent specimens. 1 figure
one of the larger bits (Plate V, fig. 8).

None of the limb-bones available are complete and no measurements can,
therefore, be taken for comparison. The available fragments, which 1 have
carefully compared with those of recent specimens, show no special peculiarities.

From the very close structural resemblance between the skeletal remains
excavated st Harappa and those of domestio buffaloes in the Indian Museum,
I am inclined to consider the Harappa remains as those of the domesticated
race of the buffalo such as is found in India at the present day

The Indian buffalo has rightly been regarded as the ancestor of the domes-
ticated buffaloes by Riitimeyer!, Hilzheimer* and other authorities, Riitimeyer in
the work cited above considered Hemibos triquetricornis Falconer® from the Miocene
beds of the Siwaliks as the ancestor of the Buffaloes (s. 1.). From this form
he derived the Indian Arna or the Bos (B.) bubalis Linn. through Bubalus paleindicus
Falconer of the Pliocene Age. The African buffaloes, according to Riitimeyer,
belong to & distinct stock which differs in the form of the occiput, in the choanm
being posteriorly placed, and in having semicylindrical -horns. According to
Lyddekker (loc. cit., p. 90) the “ living Babulus arni (=B. babulis) 'of India is
without doubt the direct lineal descendant of the gigantic Bubalus palaindicus
of the gravels of the Nerbudda and the topmost beds of the Siwaliks”. In
view of the discovery of stone implements with the remains of extinct buffalo
in the valleys of the Godaveri and Nerbudda, he was of opinion that it was
undoubtedly a * contemporary of man”  Hilzheimer (loc. eit., p. 312) believes
that the Indisn Buffalo, which at present is confined to the Oriental Region, had
a much more extensive range in the west about the beginning of our era. This
view, according to the author, is supported by the skeletal remains of the buffalo
which have been found in some parts of Europe and its representations in the
old Mesopotamian reliefs and in Egypt.

Duerst (loc. cit., pp. 361, 362) considered the buffalo or “ the other wild
bull hunted by the ancient inhabitants of Persia, Babylonia and Assyria™,
as * Babulus palwindicus Falconer or the recent form descending from that
Pleistocene species, Bubalus arhee Kerr” Its best representation according to
Duerst, is found “on the cylinder seal of Sargon, King of Accad, who reigned

i Rotimeyer, L.— Verhandl. Naturfor. Gesel. Basel, IV, pp- 320-334 (1865); also see his detailed work Nowr.
Miém. Soc. Helv#t. XXI1,'pp. 32-52 (1867).
+ Hileheimer, M.—Dic Siugetiere in Broans Tierleben (4th edition), IV, p. 313 (Leipzig & Wien, 1920).
% For description of the Indian fossil Ruminantia see Lyddekker, B.—Mem. Geol. Swre. Ind., Pal. Ind. (Ser.
X) 1, pp. 58-140 and 174-176 (1878).
G
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B.C. 3800 to 37501 A figure of this seal is reproduced by Antonius®, This
author considers the Anoa of Celebes, Bos depressicornis (H. Smith), as the most
primitive form, and believes it to be connected with B. bubalis through the
Mindoro Buffalo of the Philippines, Bos minoderensis (Heude).  According to
him, no information is available either about the age or the centres of domes-
tication of the buffalo, but it is probable that various local races of this animal
were domesticated in different centres of its distribution.

Distribution.—The range of distribution of B. bubalis, which still survives
in a feral state and has developed several local races as a domesticated or semi-
domesticated animal, is, according to Sclater®, “In low lands and SWAmpy
places, never in mountains; Assam and Ganges Valley including the Nepal
Terai (Hodgson) and the Sunderbunds. In the peninsula of India from the
Ganges southwards to the Godavery River (Jerdon) and westwards to the
Weinagunga River and Mandla (Blanford); it is also found in the northern
and eastern districts of Ceylon (Kelaart). It seems very doubtful whether the
wild buffalo of Burma and Indo-China is truly feral or merely the escaped
domestic animal ", Max Weber (loc. cit., p. 593) considers B. sondaicus (Riiti-
meyer) of the Sunda Islands to be synonymous with B. bubalis. The Indian
Buffalo has also been introduced into Egypt, Italy, Hungary and Soith Russia.

Subfamily : Carrivae.

The skeletal parts of sheep and goat are so closely similar that it is not
an easy matter, particularly when fragmentary remains alone are available, to
decide definitely whether they belong to the sheep or the goat. Riitimeyer?,
in his classifical work on the Fauna of the Swiss Lake-dwellings, gave useful
characteristics for the identification of the remains of the two forms, According
to him the hoof-phalanges and the surfaces of the body joints offer useful eriteria
for the identification of the two forms: the bones of the goat, fm"ther, show
a slimness corresponding to those or the deer family. Cornevin and Lesbres
studied several domesticated races of sheep and goat in addition to the skeletons
of various wild forms, and found characteristic differences in the skull, the verte-
bral column, particularly in the form of the axis, the apophyses of the dorsal
vertebrie and in the numbers of the lumbar and caudal vertebrie, in the pelvic
girdles, in the relative sizes of the metacarpals and metatarsals as compared
to the lengths of the humerus and radius and the femur and tibia respectively,
and in the shape of the phalanges. In this connection the following remarks
of Kritz® are of special interest:—" Ganze Knochen (mit oberen und unteren
Gelenken) lassen sich mit Sicherheit bestimmen, einzelne Zihne dagegen, sowie
Fragmente von Kiefern gestatten nicht eine sichre Diagnose; selbst die Bestim-

! According to Cook, 8. F.—Cumbyidge Aneient History, 1, P 136 (Cambridge, 1923), however, the date of the
reign of Sargon of Agade is considered by various authorities to be somewhere between 25729500 B.C.

¥ Antoning, O.—frundsige einer Slammesgeschichle der Haustiere, p. 20 (Jena 1922),

3 Sclater, W. L—Cat. Mommalia Ind. Mus. II, pp. 120, 130 (1881).

! Bitimeyer, L.—Nowr. Mém. Soc. Helvdt. XIX, pp. 124-129 (1862),

* Corpevin et Lesbre—Bull. Soe. d'Anthropol. Lyoms, X, pp. 47-72 (15801},

* Kritz, M—Jakrb. K. K. Geol. Reichans. XLI, p. 551 (1602). Also see Duerst, loc. it., p. 381,
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mung der ganzer Kiefer (wenn nicht ganze Schiidel wvorliegen) ist schwankend
ungeachtet der von Riitimeyer in seiner Fauna der Pfahlbauten, pp. 124-129,
angefiihrten Unterscheidungsmerkmale .

The remains of these- animals from Harappa are unfortunately very frag-
mentary. There is neither a. single complete skull, nor a complete lower jaw.
No complete limb-bones or girdles are available, and the identification of the
remains available has, therefore, been a matter of some difficulty. I have
carefully compared the material available with skeletons of goats and sheep
in the Indian Museum, and even then some of the identifications must be doubtful.

Capra sgagrus Gmelin, race indicus.
The Indian Domestic Goat.

{Plﬂtﬁ VI, EE& 1-5.)

Mound. F ; Great Granary ares; Square H 9 & I 9; depth 0-3'. 1st phalanges of 3rd
and 4th toes. ;

Mound F; UGreat Granary area; Square J 95, 10, 156; depth 1-3'6".  Left ramus
of lower jaw fragmentary, and distal end of right tibia.

Mound F; Grest Granary area; Square I 9/10, 15, 20; depth 1'-3'6".  Distal end
of left 3rd-4th metatarsal.

Mound F; Great Granary area; Square K 8/2; depth 3 6°. 1st phalanges of 3nrd
finger ; 3rd toe. '

1817. Mound F; Grest Granary area; Square I 9/18; depth 7' 3°. Left ramus
of lower jaw; fragments of radius and tibia (charred).

7846a. Mound F; Great Granary area; Square I 9/14; depth 8. * From: lower
half of a fragmentary jar”. Distal end of right 3rd-ith metacarpal.

Mound F; Great Granary area; Square J 9/19; depth #. Right caleaneum.

3687. Mound F; Great Granary area; Square J 7/20; depth 8 4. Distal end of
right 3rd-4th metatarsal.

3905. Mound F; Great Granary area; J 9/9; depth & 8". Fragments of femur
and tibia ; 3rd-4tli metatarsal.

3929. Mound F; Great Granary area; Square I 9/7; depth 10" 2. Distal end of
left 3rd-4th metacarpal.

Mound F; Trench I; Square M 11/7, 8 12, 13; depth 15' 4"-17'6". Fragments of
left radius ; shaft of femur.

Mound F; Trench I; Square M 1117, 22; depth 21' 6°. Fragments of left ramus
of lower jaw. s Aid

Mound F; Trench IV, Square K 12/3; depth ! Fragments of left humerus, radius

\ and femur. -

H307b. Cemetery H; Square 5/84; 5, 10; depth 2’ 10". Distal end of left humerus.

H502f. Cemetery H; Square 8 34/1; depth 4 6°. Fragment of right maxilla with
M 1-3; fragments of left humerus, radius and fibula.

184b. Cemetery H; Square 8 34/6; depth 8. Fragments of scapuls and right tibia,

Mound D ; Trench I; Square @ 31; depth 6'-9". Right lower st molar; 2 fragments
of a homn core.

Mound D; Trench I; Q 30; depth 6-9. Fragment of left scapula.

G2
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Mound AB; FExtension of Pits I, II; Square P 24/13, 18, 23; depth 69, Distal

ends of two specimens of right humerus.

H/C—Cemetery site—deep digging. Distal ends of two specimens of right humerus ;
left radius without epiphyses.

954. ? Square B/n., depth 16°. Palatal portion of skull with premolars 1-3, and
molars 1-3.

D. 8 18 PII93; (D. R 8. coll); depth 9. Hom core, incomplete.

D. 8. 27. Af; (D. R 8 coll); depth 5. Upper right second molar.

H 507. Cemotery H; depth 3'10". Fragments of lower jaw and a sternsl rib.

H 573, t ? Incomplete right femur.

The few teeth available do not show any special peculiarities and generally
resemble- those of the recent domestic goats; I have also not been able to trace
any differences between these teeth and the descriptions and figures of the molar
tooth of goat by Cornevin and Lesbre (op. cit., pp. 48-50, fig. 6). 1 figure the
fragment of a lower jaw No. H 507 (Plate VI, fig. 1).

The horn cores are unfortunately all very fragmentary, but they resemble
those of a goat figured by Duerst (loc. eit., Plate Ixxvi, fig. 14) and the inner
cavity of the.core is, as in the case of the Anau goat, very extensive. I re-
produce a photograph of the specimen (No. D. 8. 18) excavated from a depth
of 9 feet at Harappa (Plate VI, fig. 5).

The metacarpal and metatarsal remains are all fragmentary, as are those
of the humerus, radius, femur and tibia, and it is not possible, therefore, to give
any comparative measurements. Photographs of some of these are reproduced
on Plate VI (figs. 2-4).

The selection of a name for the Domestic Indian Goat is a matter of some
difficulty. T agree with Blanford (Fauna, p. 503) that there ““can be no doubt
that C. mgagrus is one of the species, and probably the principal, from which
tame goats are derived,” but the adoption of the name Capra hircus wgagrus
for C. wgagrus—the Persian Wild Goat as Blanford calls it—as Lyddekker!
has done, implies that C. mgagrus is derived from C. hircus Linn.—the domesti-
cated goat of Sweden. 1, therefore, propose to designate the Harappa Goat,
which 1 consider to be a domesticated form of C. wgagrus and with it all the Indian
domestic goats as C. egagrus race indicus.

The ancestry of C. @gagrus is still uncertain, as the only two forms so far
described from the Indian Tertiaries by Lyddekker®, viz., C. sivalensis and Capra
sp., are, according to the author, allied to Hemitragus hylocrinus (Ogilby) and
C. falconeri (Hiigel) respectively, and not to C. @gagrus.

Blanford's view in reference to the ancestry of the domestic goats has been
noted above. Lyddekker® went a step further in considering C. @gagrus or
pasang—the name given to the male of this species by the Persians— *‘ the
ancestral stock of all the numerous varieties of the domestic goat”. Danford*
had, however, some years earlier suggested that while agagrus formed the

' Lyddekker, R.—Cat. Ungulate Mam. Brit, Mus., 1, pp. 156, 157 (London, 1013).
* Lyddekker, R—Mem. Geol. Survey Ind., Pal. Ind. (Ser. X) I, pp. 160-171 (1878).
* Lyddekker, R—Homas and Hoofs, p. 107 (London, 1893).

* Danford, C. G.—Proc. Zool. Boc. Londom, pp. 458-468 (1875),
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principal stock, it cannot be considered as the only source from which the
goats had sprung, and that probably the various forms of ibexes also contributed
to the different types of goats. Antonius' is definitely against any connection
hﬂmﬁahﬂimdmﬁugmmmdtheﬂmlﬂmﬂmgm},md.inmw
of the close similarity of the present day Indiar forms to modem Egyptian
goats, considers these short-horned forms to have a preponderance of mgagrus
or C. prisca blood. Duerst (loc. cit., p. 380), who called the Anau Goat—Capra
@gagrus rutimeyeri Duerst, considered this form to be *“a short-horned goat,
such as lives still, in a slightly differentiated form, in Central, Eastern, and
Southern Asia, as well as in the Malayan Archipelago . He further on (p. 441)
considered the possibility, even the probability, of India and probably Persia
being the “ ancestral lands” from which the importations of the camel, the
goat, and possibly the hornless sheep with the domestic pig and the shepherd-
dog had taken place to Central Asia and Europe. Hilzheimer® remarks that
as a result of recent work the origin of the Domestic Goat may be considered
to be definitely solved. He believes the domestic types to be descended from
the wild Goats of the genus Capra, and is of the opinion that genera like Hemi-
tragus Were in MO WY concerned with their origin, He divides the domestic
types into two groups .—Hireus-group and the Prisca-group. The former group,
according to the author, is mainly confined to North and Middle Europe, though
some forms are also found in Southern Europe, but it does not extend to South
and Central Asia. In the latter group he includes the ZBthiopian Goat, various
races of which are found in Arabia, Syria, North Africa and as far as Nepal;
he also includes in this group the Kashmir form which supplies the supreme
quality of wool for the Kashmir shawls. Max Weber (loc. cil., p. 589) agrees
in the main with Antonius in accepting three * Domestikationscentra ", -and
considers C. egagrus as the ancestor of the sable-horned goats. In view of the
above and C. prisca being probably a descendant of C. @gagrus®, 1 propose desig-
nating the Indian Domestic Goat as C. @gagrus race indicus.

Ovis vignei Blyth, race domesticus.
The Harappa Domestic Sheep.

(Plate V1, figs. 6-13.)
H 501f. Cemetery H; Square B 34/1; depth 4 §°5' 3°. Incomplete and badly com-
pressed skull.
Mound F; Great Granary area; Square K 9/2; depth 3' 6°. Fragment of left bu-
merus.
7851a. Mound F; Grest Granary area; Square 1 93 depth 3’ 10°. “From a very
fragmentary jar No. 7851." Left hom core.

! Antonins, O.—Grundsige einer Slammesgeschichie der Haustiere, pp. 226-231 {Jena, 1922).

s Hibsbeimer, M.—Die Saugesiere in Brekma Tierleben (4th edition), IV, pp. 258.204 (Leipeig & Wien, 1920).

31n this connection soe also Schwariz, B.—Ann. Mag. Not. Hist, (Ser. 10} XVI, pp. 433437 (1938), who
eoncludes that * thers eannot be any doubt that the majority of domestio goats, including “ (1, prisca” have
been derived from the wild €. a. agagrus”. Entlier in his paper, he however considers mgagrus as o sub-

species of O, hircus Lino.
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Mound F; Great Granary area; Square K 9/5; depth 5. Distal end of left 3rd-
4th metatarsal.

3759. Mound F; Great Granary area; Square T 9/8; depth & 3". Fragment of left
ramus of lower jaw with AL 2, 3.

Mound F; Great Granary area; Square I 9; depth 6-9. Two fragments of right
tibia.

Mound F; Great Granary area; Square K 9/1.5; depth 6-9'.  Fragments of tibis,
femur and 3rd-4th metatarsal; 1st phalanx of 3rd finger,

3805. Mound F; Great Granary area; Square J 9/9; depth 9 8°. Two left hom
cores ; distal part of left tibia.

408%. Mound F; Great Granary area; Square K 8/3; depth 10" 6°. Fragment
of right ramus of lower jaw with Pm. 1, 2 and- M. 1-3.

Mound F; Great Granary area; Square J 9/15; depth 11° 9". Fragment of tibia.

851(4). Mound F; Trench I; Square M 11/11; depth 12'. Distal end of radius.

7823a. Mound F; Trench III, Square N 10/1; depth 9. Left calcaneum.

10008{a). Mound F; Tremch V, Square 12/25; depth 9. 1st and 2nd phalanges
of 3rd and 4th fingers.

Mound F; Trench VI, Square P 9/4; depth 3’ 2°. * From the bottom of a large
jar.”  Fragment of right ramus of lower jaw with Pm. 3, M. 13

Mound F; Trench VI; Square O 9/19; depth 4’ 4. “From an oval ghara.” Head
of left tibia.

Mound F; Trench VI; Square P 10/8; depth B8' 711" 10". Distal end of right
humerus ; proximal end of left radius; promixal end of 3rd-dth metacarpal ;
distal end of left tibia.

Mound D ; Trench I; Square Q 31/20; depth 0-4’ 6°. Left astragalus and caleaneum.

4081. Mound P; Trench I, Square Q 31/19; depth 1’ 6°. Left 3rd lowsr incisor.

H 483. Cemetery H; Square 8 34/6; depth 3' 8°. Tibia fragments.

H 484b. Cemetery H; Square S 34/2; depth 5 10°. Lower jaw fragment ; 1st molar
upper right ; fragments of humerus and tibia ; right astragalus ; left navioular
& cuboid ; 1st phalanx of 3rd finger.

H/C.—Cemetery site, deep digeing. Two axis and one 3rd cervical vertebra.

Mound AB; Extension of Pits I, I1; Square Q 24/18; depth 5° 3°. 3rd lower molar
right ; 1st phalanx 3rd toe. :

TlTe. Mound AB; Extension of Pits I, II; Square Q 23/1; depth 9. Fragment of
left humerus,

934. Square B/n: depth 16. Almost complete right tibia.

1815 % t Distal end of right 3rd-4th metacarpal.

I 7151 1 Left radius fragment: Srd-4th metacarpal, proximal and distal ends:
distal end of left femur.

I 825. % 1 Distal end of right tibia and fragment of 3rd-4th metatarsal,

5391 1 1 ! Two 2nd upper molar testh.

PII/&s. 1 7 Cervical vertebral fragment ; fragments of right humerus, femur and
pectoral girdle,

P 24/22. ? 1 Right ramus of lower jaw, and distal end of right tibia.-

3919. * Bpoil earth.” Fragment of horn eore.

G 10212, ' ? Distal ends of left humerus and femur; proximal half of 3rd-4th
metatarsal.

VI3, ! 1 3rd-4th metacarpal fragment, snd 1st phalanges of 3rd and 4th fingers,
Pit I, Rev. IL 7 1 Left humerus. distal end ; proximal part of right radius,
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D. 8. 18 PII93; (D. R 8. coll.); depth 9. Left 3rd lower molar; distal frag-
ments of left and right humerus; fragment of pelvic girdle; right caleaneum.

D. 8. 20. ALBSS. (D. R 8. coll). t ! Sternal rib fragment; left 3rd-4th meta-
carpal, proximal part.

D. S. 21, AL 357. (D. R.S.ocoll). 1t ? Right 3rd-4th metacarpal fragment.

D. 8. 27. Af; (D. B. 8. ¢o'L); depth 5. Fragment of right 3rd-4th metacarpal.

My remarks in reference to the remains of the Goat from Harappa (supra,
p. 48) are equally applicable to those of the sheep excavated in the same locality.
The remains of the sheep, as the list given above indicates, are more numerous
but they are almost without exception fragmentary. Not a single complete
long bone or a skull is available, and it is difficult, therefore, to be certain about
the sizes or fo take measurements for comparison with those of other forms.

Two’ almost complete horn cores, No. 3905, ‘were excavated from the Mound
“F at a depth of 9 feet 8 inches and I give below their measurements (in milli-

metres).

- L 2.
Length of thehormecore. . . . . . . . 1080 140
Ciroumference at base . 4 - i TR = i 95 g2
Cirpumference 20 mm. below the tip . 3 - 5 . 40 38
Longitudinal diameter . . Tl e s . : . 36
Transverse diameter . . 5 ~ : . . . a ag

The hom cores in section would be somewhat ovoidal, more rounded out-
wardly and compressed to almost a point inwardly ; they are greatly compressed
from side to side inwardly. Photographs of two of the cores are reproduced:
on Plate VI (figs. 8, 9).

The only skull (Plate VI, fig. 6) available is in a poor condition. It is
badly mutilated, but the posterior view (Plate VI, fig. 7) closely resembles the
figure of the skull of a sheep published by Comevin and Lesbre (op. cif., p. 53,
fig. 3). The teeth also, so far as 1 have been able to compare them with those
of recent specimens, are similar.

The limb bones including the phalanges do mnot call for any special remarks.
I, however, reproduce photographs of some of the better preserved remains
on Plate VI (figs. 11-13).

The selection of a name for the Indian Domestic Sheep offers the same
dificulties as the Indian Domestic Goat (vide supra, pp. 48, 49). Sewell (loc. eit.,
p. 659) tried to get over the difficulty by designating the.remains of the sheep
from Mohenjo-daro as of Ovis sp. Blanford (Fauna, p. 494) after recording
the occurrence of wild sheep in the Palmarctic and Nearctic regions, the range
of one of which extends into Sind and the Punjab, remarked that " the origin
of tame sheep is quite unknown »  No fossils of sheep have been recorded
so far from the Tertiaries of any part of India, and Lyddekker' does not commit
himself to any definite views either in reference to its ancestry or the question of
domestication. Antonius® after discussing the difficult question at great length

1 Lyddekker, B.—Hoofs end Horns, pp. 57-89 H..ond.m: 1803).
* Antonius, 0.—Grundsége einer Stammesgeschichte der Haustiere, pp. 204-226 (Jena, 1622).

3987
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concludes that there were probably three centres of domestication for the sheep,.
and that the oldest and most important of the ancestral forms was the ** vor-
derasiatische ” form, which corresponds to the comparatively long-tailed, Trans-
Caspian sheep with curved homs or its allied forms from Eastern Persia. Reference
may be made to this work for a detailed review of the literature and for the
other centres of domestication which are of no interest to us in connection with
the Indian sheep. Duerst (loc. cit., pp. 370, 380) recorded the remains of a
wild sheep from Anau under the name Ovis vignei arkal Lyddekker, and of a
domestic sheep, which he considered to be identical with the Irurbuy sheep "
of the Swiss Lake-dwellings, and, therefore, designated as Ovis aries pdulht
Riitimeyer. Though he considered it possible that a tame turbary sheep “ can
have originated from a wild Ovis vignei arkal ” he dlso suggested that the domestic
sheep of Anau may be “an autochthonously derived domesticated form ™.
Lyddekker! in his last work was of the opinion that ““it is most probable that the
mouflon (0. musimon) is one of the ancestral forms”. This species of wild
sheep is found in Sardinia, and though it is of importance in conmection with
the European varieties, it could not have any direct bearing on the domesticated
varieties of the Indian Sheep. Hilzheimer? divides the Domestic Sheep into
four main groups :—vignei-group, orientalis-group, musimon-group and the Argali-
group. In the vignei-group he, with reservation, includes the hairy sheep
which is distributed in Asia from north Arabia over Afghanistan to India; the
Harappa form was probably onme of this group of long-legged, long-tailed sheep.
Max Weber (loc. cit., p. 589) who summarises the earlier literature, noted that
the various races of the Domestic Sheep, which are designated 0. aries Linn.,
are the result of domestication over a long period both in Europe and Asia.
After discussing the descendants of 0. ammon Linn.—the Argali of the Altai
Range, he considers the turbary sheep—{). aries palustris to have been derived
from the Red Sheep of Asia Minor—O0. orientalis Brandt & Ratzeburg: From
this descended the European (). musimon, while the short-tailed North European
Sheep is also believed to be a descendant from this stock. Finally the long-
limbed and long-tailed sheep, which produce various grades of wool, are to be
derived from the Asiatic (). vignei-stock.

With our present knowledge of the domestication of sheep it is impossible
to be certain about the origin of the various races of Indian Sheep, but the
possibility of the (. wignei ancestorship for the Harappa Sheep is indicated.
The range of the Urial—(0. vignei which, according to Blanford (Fauma, p.
408) “is found in the Punjab Salt Range and in places throughout the ranges
west of the Indus in the Punjab and Sind down to the sea-level ”, was probably
more extensive in the earlier times and it may be surmised that some form of
it, which was found feral round Harappa, was domesticated by the Harappa
people. For this reason I propose provisionally to designate the Harappa Sheep
—Owis vignei race domeslicus.

' Lyddekker, B.—Cat. Ungulate Meom. Hrit. Mus., 1, p. 75 (Loodon, 1913).
* Hilzeheimer, M.—Jie Saugetiere in Brehms Tierleben (4th edition), IV, pp. 257-268 {Leipuig & Wien, 1020),
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Family : CERVIDE.
Cervus (Recurvus) duvauceli Cuvier.
The Barasingha.
(Plate 1V, figs. 1, 2.)
H/C. Cemetery site, deep digging. Fragment of right antler.
350. Mound AB; Extension of Fits I, 11 ; Square Q 24/2; depth 4". Antler tip.
3733, Mound AB; Extension of Pits I, IT; Square Q 24/9; depth 4’ 6". Antler tip.
3380. Mound AB: Extension of Pits I, I1; Square Q 24/12; depth 9. Antler tip

highly polished.

9290, Mound AB; Extension of Pits I, IT; Square Q 24; depth 7-9°6°. Antler

1158. Mound AB; Extension of Pits I, IT; Square P 24/12; depth 7' 4". Fragment
of antler.

170. Mound F; "Great Gramary area; Square J 9/20; depth 8' 6" Antler frag-
ment. rh

7857a. Mound F; Great Granary ares; Square H 9/23; depth 4" 6. 3 antler frag-
ments, : F

0389, Mound F; Trench III; Square N 9/10; depth 14"9". Lower jaw fragment,
left ramus with Pm. 2, 3 and M. 1, 2.

78490, Mound F; Trench III; Bquare N 9/15; depth 10°3". “From a very frag-
mentary jar”. Antler fragment.

10341. 1 Antler fragment.

10868, Mound ¥ ; Trench IV, Square T 14/14; depth 7' 6°. 4 antler fragments.

I have carefully compared the antler fragments excavated at Harappa with
those of C. duvauceli in the Indian Museum collection and have no hesitation
in assigning them to this species, In none of the fragments is the basal part
preserved and it cannot, therefore, be surmised whether these fragments are
of normally shed antlers or removed from animals that had been killed.

No. 3380, which was found in a * fragmentary jar’ is, as noted above,
highly polished and the tip is rounded, while 7849a, which was also found in a
jar is very fragile and highly impregnated with gypsum. The circumference
of fragment No. 10341 near the base is ca. 5 inches and this shows that the antler
is of a fully adult specimen®.

The lower jaw fragment with the premolars 2, 3 and molars 1, 2 agrees with
a recent specimen in the Indian Museum in. all respects. [ reproduce  photo-
graphs of these specimens on Plate IV (figs. 1, 2).

Distribution.—According to Lyddekker* the range of this species " is res-
tricted to India, not extending eastward of the Bay of Bengal or to Ceylon.
Along the foot of the Himalaya it embraces the tract from Upper Assam in the
east to the Kyarda Dun west of the Jumna, Assam, a few localities in the Indo-
Gangetic plain from the Eastern Bundarbans to Bahawalpur, Rohri in Upper
Sind, and parts of the extensive area lying between the Ganges and Godaveri
valleys as far eastwards as Mandla.”

' For comperison of measurement ses T. Bentham—Iliusirated Cal. Awiat. Horns and Anilers in the Indian

Musewm, pp. 83, 66 (Calcutta, 1008).
* Lyddekker, R.—Cat. Ungulate Mam. Brit. Mue., IV, pp. 95, 96 (1015).

H
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Tyroropa.
Family : Svinz.
Sus cristacus Wagner var. domestitus Rolleston.
D. 8 27. Af; (D. R 8., coll); depth 5. 3rd left upper.

D.8.15. t (D R 8, eoll). - Lower jaw fragment with left M. 2.
Mound ¥; Grest Granary ares; Square M 11/16, 17, 21; depth 21’ 6". 1st and 2nd

lower left Molars. :

2574. Mound F; Trench IV; Square N 9/9; depth 17 11°. Fragment of 3rd M.
right.

3029. Mound F; Great Granary ares; Eqm[ﬂﬁ,dqthlﬂ'!' Lower jaw
fragment with 3rd M. right.

3759. Mound ¥; Great Granary ares; Square I 9/8; depth 5 3°. Upper jaw frag-
ment with Pm. 4 and M. 1 and 2; 2 lower jaw fragments with Pm. 4 and
Molar 1 and Pm. 4 respectively ; fragments of radius.

©2596. Mound F; Great Granary ares; Square I 9/8; depth 6’ 4. Lower jaw frag-
ment, left ramus with M. 2, 3. '

Mound F; Trench I; Square M 11/17, 22; depth 21’ 6", Upper jaw fragment with

M1 2
Mound AB; Extension of Pits I, IT; Bquare Q 24/3y depth 6'-9’. Metatarsal of 4th
toe,

Mound F; Great Granary rea; Square J 7/20. Metacarpal of 8rd finger, right.

Mound F; Great Granary ares; J 9/5, 10, 15; depth 13’ 6”. Right caleaneum.

H/C. “Deep digging in cemetery Site”. Upper jaw fragment with right molars
1, &

F V/IV. 1 Fragment of lower jaws with incisors 1, 2 of each side and biis of canine,

G10212. 1 Seapulas right and left, almost complete and 3rd right metatarsal. 1st,
ind thoracic snd st sacral vertebral fragments.

H 483. Cemetery H; Square 8 34/6; depth 3’ 8. Rib fragments and phalanx of
Sth toe.

J12/24. 1 Rib fragments.

19/10,22. ! Metacarpal of 3rd finger, right.

PII83. 1 Rib fragments.

As there has been a considerable difference of opinion amongst the various
authorities in reference to the existing Asiatic species of the genus Sus Linn.
it would be useful to preface my remarks about the Harappa pig with a short
summary of the literature on the subject. The common Indisn form, as the
name indicates, was described as S. cristatus by Wagner! in view of “.a crest of
lengthened black bristles from the nape along the back”. De Blainville? could
not find any differences of morphological importance’ between the European
wild boar—S. serofs Linn. and the Indian S. eristatus, and Gray® confirmed this
view in so far as the skulls of the two forms are concerned. Riitimeyert believed
8. indious (=8. cristatus) to be the representative of a distinct stock, if not a

1 Wagner, J. A—Munch. pel. Ane. IX, p. 535 (1839).

*De Blainville, H. M. D.—Osteographic des Mammiféres, IV, p. 129 (Paria, 1830-84).
* Gray, J. E.—Proc. Zool. Soc. Londom, p. 130 (1852).

* Rittimever, L—Xews Denkachr, naturf. Ges. Basel, Teil IV, pp. 186-100 (1882).
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distinct species. Nathusius' considered S. vittatus Miller & Schlegel, of the
islands of Java, Borneo, etc., as the parent stock of 8. indious, Nehring?®
Mwﬁhﬁt&ﬁmm&dﬁ.wﬁaﬁumhnﬂynmﬁmﬂhmﬂ
the insular S. wittatus. Blyth? divided the Indian wild pigs into three species :—
E.WMMME.Wﬂmyﬁthnwﬁemgan&dhﬁ-
bution throughout Indis, Ceylon and Arakan, and S. zeylanensis Blyth from
Ceylon. Hadisﬁnguiahodﬂmthnanpmiuhythetonnaithashﬂmdpuﬁ-
cularly by the breadth of its occipital plane; the skull of the Bengal species
heingthabm&utan,dmtmmumﬂthntufthaﬂeylonfmmthunmom
He further added that the widely distributed S. indicus approximates in skull
characters to the European 8. sorofs. Jerdon* remarked that the Indian wild
hog was as “ worthy of specific distinction as many other recognised species .
Rolleston® though he came to no definite conclusions about the specific differen-
tiations of the various Asiatic species, concluded that * whilst Sus cristatus,
'Euhmmdyz,ﬂmuiﬂuﬁum&ﬁnﬁmmﬁahmac]mmmhﬂgmup
dﬂﬁ&!n&uwmﬁ,wﬁhwhiohagﬁnﬂmm&mmmﬂmﬂﬂmw
are to be allied, all these subspecies differ in points of considerable if not of
specific value from Sus verrucosus of Java, from Sus . celebensis, and finally
ﬁm&umoj’aﬁftha?ﬂmmﬁn-mgiunumﬂufmmnm—vmmﬂmw
batus of Borneo ”. He further added notes on two skulls of the domestic pig
from Monghyr, Bmgﬂ.mdd&ﬁguabdthiniﬁrmuﬂ.wm“r.inmﬁm
Forsyth-Major* combined the Indian forms with 8. vitlatuss, and assigned it
avarywidaungahbmﬂudini&toﬁewﬂuinumﬂhominpmmthnﬂuﬂh-
West Africa. Lyddakker'ﬁombinmdina'unﬂ:armtmdimﬁliumm
“inclined to continue to apply separate names to the Indian, S. cristatus, the
Javan (eto.) S. vittatus and the smaller S. andamanensis, even if some of the forms
indicate a more or less complete transition between them ™. He further re-
marked that ‘it is highly probable that the S. verrucosus, 8. vittatus (including
S. cristatus) and S. andamanensis groups are descendants of some of the three
medium or large forms of Siwalik pigs with simple molars; and the undoubted
existence of the three fossil forms renders it, prima facie, probable that the exist-
ing Asiatic species (exclusive of S. barbatus and S. salvanius) are more than two
in number”. Sclater®, Blanford® and more recently Wroughton'® and Lyddekker'
all consider S. cristatus to be distinct from 8. serofa. Blanford distinguished
the Indian from the European species by its much more developed crest of

1 Nathusins, H. V.—Vorstudien fiir Geachichte und Zucht der Hausthiere Zunachst am Schweineschaedel, p. 175
(Bedin, 1864).
* Nehring, A.—Katalog Saugsthiers Zool. Samm. Kongl. Landwirth. Hochschule Berlin, p. 84 (Berlin, 1886).
* Blyth, E.—Journ. siat, Soc. Bengal, XXIX, pp. 105-106 (1860).
& Jerdon, T. O.—The Mammals of India, p. 242 {Roorkee, 1887}
" Rolleston, G.—Trans. Linn. Soc. London (Ser. 2) 1, Zool, pp. 31-286, pls. xhi-xlii (1877).
* Forsyth-Major, C. J.—Zool. Anz. VI, pp. 205-300 (1593).
" Lyddekker, R.—Mem. Geol. Survey Ind., Pal. Ind. (Ser. X) III, PP- 50, 99 (1884).
¥ Bclater, W. L.—Cat. Mammalia Ind. Mus., TI, pp. 193, 194 (1891).
% Blanford, W. T—Faun. Brit. Ind. Mammalia, pp. 560-562 (1881).
1# Wroughton, R. C.—Journ, Bombay Nat. Hist. Soc. XXI, p. 114 (1912).
11 Lyddekker, R.—Cat, Ungulate Mam. Brit. Mus. IV, pp. 318-320 {London, 1915).
; ' H2
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:

black bristles and proportionately greater size and complexity of the last
of each jaw. He also considered the tame pig of India to be ‘ doubtless deri
from the wild animal ”. Btehlin' from his detailed work on the teeth
. recent and fossil Suide considered S. oristatus to be a “* sehr nahestehende Form ™
of 8. serofa, while Pira? considered it to belong to the * vittatus—Typus' ; this
group, according to this author, has a wide range in India up to the Himalayas,
China, Indo-China, Tenasserim; in the insular areas in Ceylon, Andamans,
Nicobars, Sumatra, Java and Flores up to Timor, and in Japan and Formosa.
Duerst (loc. cit., p. 355) following Nehring (1886) considered S. oristatus to only
8 “ continental variety” of S. vittatus and proposed “to employ for the South
Asiatic pig the general name of S. vittatus”. The Anau remains, he considered
to be. the oldest kmown of the “ Torfschwein” or the turbary pig, S. palusiris
Riitiheyer, which first appears in the Swiss pile-dwellings during the later
Neolithic period, and is derived from S. vittatus.. Keller® had in this connec-
tion remarked a few years earlier that S. palustris must exist in a subfossil con-
dition in Central Asia, as it came at a very early period into Europe from Asia.
In reference to the domestic pigs Max ‘Weber (loc. #it,, p. 551) after discussing the
three groups of recent forms concluded that these ongnated from the sorofa-
vittatus forms. The European types are to be derived from S. scrofa and the
Asiatic from S. vittatus. A certain amount of admixture amongst the two
groups has also to be taken into consideration.

The material at my disposal is not sufficient for a detailed . consideration
of the varions forms concerned, but following Rolleston, Lyddekker, Blanford
and Wroughton I consider the common Indian boar to be Sus cristatus, and
adopt for the domestic pig of India, derived from it, Rolleston’s varietal name
domestious.

The remains of the Harappa pig are all very fragmentary and do not allow
of a detailed comparison without other species, but after a careful examination
of the bones and teeth I have no hesitation in referring them to the domestic
race of the Indian pig S. cristatus. All the bones, as for example the scapule,
the calcaneum and the phalanges are rather small and indicate that they belong
to young individuals. T give below a series of measurements of these bones
aad for comparison have included measurements from the skeleton of a domestic
pig in the Indian Museum. '

Measurements (in millimetres).

H

= Sangth. width. width,

Beapula—
Harappa specimen, nght : 186 35 103
- . po TP 186 og. 35 ca, 102
Indn.u Hmeum :pmlmm. rlght- : L " i 233 38 120
" " " . . . . . 232 37 119

! Steblin, H. G.—Abhandl. Schweiz. paldoniol. Ges. XXVI, p. 6.
* Pirs, A.—Zool. Jakrb., Suppl. X, p. 386 (1909).
® Keller, C.—Die Abstammung der dlfesten Houstiere, pp. 18, 102 (Zurich, 1903).
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l{mumﬂa (in millimetres)—contd.

BT Froximal

e | P | B
Calecansum— -
Harapps specimen 86 32 2
Indian Museum specimen Ty e o 36 21
Harappa specimen . B0 17 15
Indian Museum specimen i N Tl NG s 72 23 21
Metatarsal 3rd toe—
Harapps specimen . SRR v 76 21 15
Indian Museum specimen : - o - - 82 23 18

The molar teeth resemble those of a domestic pig in the Indian Museum
(Text-fig. 2); those of the Indian Museum specimen are more worn than those
excavated at Harappa.

Texr-rio. . Sus crisiaius Wagner var. domesticus Rolleston. {llldtmnhrlmdwnhul.!hunuwuin
w‘ﬂmmmuunhduﬂmpp;Mthuumehﬂhuinadllpamhthlndhn
Im:tc]Mnﬂrxdumrhwhmﬁmpp.ﬂu.n.ﬁ.ﬂ;{J}thlmbmlhuhe
dl-puﬁnmhthnlndhnllmm:mﬂghtmnhraﬂilomjnrﬂm Harapps, No. 3029;
U}mmmhnhln!nipuinﬂinrhlndhn!lm All the figures are nstural size.
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Family : CamErmme.
Camelus dromedarius Linnsus,

The One-humped Camel.
(Plate VII, figs. 1-4.)
Mound AB; Extension of Pits I, IT; Square I 8/10; depth 5 9”. . “ Out of a jar.” Shaft
of left radio-ulna.
954. Square B/n; depth 16’. Left scapula very incomplete.
D. B. 30. Afe). (D. R. 8. coll). 7 1st phalanx of 3rd Isft finger.

The three remains of the Camel from Harappa are very fragmentary and their
identification has been a matter of some difficulty.

The radio-ulna is of the left side but both its end-portions are missing. The shaft
itself is not quite straight, but moderately arched ; its outer surface is convex, while
the inner is flattened and slightly concave near the middle, The total length is
435 mm., maximum diameter of the proximal end 60 mm., maximum diameter
near the middle 51 mm., maximum diameter of the distal end 72 mm., these
measurements correspond very closely with those of a recent specimen of C.
dromedaritis in the Indian Museum. Lesbre’s! description of this structure “ Le
radius est tres allongé et doublement courbé dans sa longneur, sur plat et sur
champ, de telle sorte qu'il est concave & son profil postérieur et & son bord externe.
La partie externe de sa face antérieure se fait en outre remarquer par un certain
aplatissement ” applies in every detail to the specimen from Harappa. Aphﬂtﬂ-'
graph of the Harappa specimen (Pl, VII, fig. 3) and another (Pl. VII, fig: 4) of
the specimen in the Indian Museum are published for reference.

Thampulnmﬁﬂmm.lnng,butauthnmpm—mpuhrportaonummg,
its length must have been over 480 mm. The coracoid portion and the greater
part of the spine are missing, and it is not possible, therefore, to be definite
about their structure, but I have little doubt that it is the left scapula of C. dro-
medarius. The ventral surface shows the concavity in the proximal portion,
thé glenoid- cavity is similar, and the postscapular fossa which-is much hroader
than the prescapular fossa appears to correspond very well with that of C. dro-
medarius. 1 reproduce a photograph of this specimen (PL VII, fig. 1) and of one
(Pl. VII, fig. 2) from the collection of the Indian Museum.

The fragment of the 1st phalanx of 3rd left finger of the fore-leg resembles
that of a recent specimen in the Indian Museum.

According to Cope,® “ the New World furnished the camel to the old”
there is no evidence of the occurrence of the Camel-line in the Old World pnor
to the late Miocene, while in America as Pantolestes Cope they were present during
the Eocene epoch. Wortman® is rather doubtful about the tylopodan charac-
teristics of the genus Pantolestes and starts with the Upper Eocene (Uinta forma-
tion) genus Protylopus Wortman. He succeeded in tracing the phylogeny of the
Camel through various intermediate genera to Comelus americanus Wortman,

 Leahre, F. X.—Archir. Mus. d'hist. Nat. Lyons, VIIL, p. 40 (1908).

* Cope, E. D—Awmer. Naturalist, XX, pp. 611-624 (1886).
* Wortman, J. L—Bull. Amer. Mus, Not. Hist., X, pp. 03-142 (1500).
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foesils of which were discovered in the Pleistocene beds of Italy Springs. Accord-
_ingtnAbellthehmﬂybmmemubﬁahedin.&aiasinmthutumﬁmmm
during the Ice Age reached Siberia. Falconer and Cautley® described from the
Siwalik Hills of Northern India a fossil camel, C. sivalensis, which they considered
to be “ nearly approaching the Indian species ”; this form may probably have
been the ancestral type of C. bactrianus Linn. from which the one-humped camel
—0. .dromedarius—was derived. Abel more recently? remarked that the origin
of the Selenodontia is very doubtful, and it is just possible that they originated
in the Eocene of Asia, whence they spread to America and Europe, and in each
country developed further along specialised lines. Duerst (I..c., pp. 383, 384)
after referring to Nehring’s discovery of C. knoblochi in later Pleistocene deposits
in Lutschka near Sarepta on the Volga north of the Caspian, and of C. alutensis
Stefanesku in Rowmanis, concludes that all the camels were descended from C.
-givalensis. One of the branches .of the two-humped reaching Western Asia and
Eastern Europe developed into C. knoblocki and C. alutensis snd probably the
domestic race of the Ansu Camel, while the other reached Africa and * formed
the one-humped variety of Northem Africa and Arabia ”. Whatever view may
finally prevail, there can be little doubt that the Indian one-humped Camel is the
descendant of the Siwalik fossil form—C. sivalensis, and that probably its domes-
tication was first brought abeut in Indis.

Distribution.—C. dromedarius has not so far been discovered in a feral state.
It is, sccording to Sclater!, “ found domesticated in India, Afghanistan and
Western Asia generally also in Northern Africa ™.
_ The remains of the Camel unearthed st Harappa, though scanty, seem to
hdiﬂhth&tthi:mimalhmiahaadyhe&ndumﬁutﬁdmdmum&hythu
Harappa people probably as a beast of burden.

1 Abel, 0.—Diz Stamne der Wirbelthiere, p. 808 (Berlin, 1919).

% Falooper, H. & Cautley, P. T.—dsisl. Researches, XIX, pp. 115-142, pls. xx, xxi {1835).
* Abel, 0.—In Max Weber—Die Sdupetiers, I, p. 561 (1928).

* Sclater, W, L.—Cat. Mammalia Ind. Mus., I1, p. 192 (Caleutta, 1801},
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Figs. 10,
Figs. 11,

Fig. 12.
¥ig. 13.

EXPLANATION OF PLATE 1

Parreyssia favidens (Benson) var. frigona Benson. No. 3683. Right walve.
Varanus sp. Lateral view of a caudal vertebra. No. 1400.

Gaviglis gamgetious (Gmelin). A dorsal scute. No. TO048.

Lissemys punctata (Bonnaterre) forma typica. Left epiplastron. No. 5556.
Chitra indica (Gray). Fragment of hypoplastron. No. 265.

Gallus sp.
Right humerus from Mound F; depth 6'-9".
Hudnih&hmmmhml!ohanj&ﬂuﬁ.
Hudnlhhietuu:&am!nud]‘;dapﬁf#.
Ahﬂiunu:oinmmtapadmmhmﬂmpl.

Tatera indica (Hardwicke).
10a. Lateral and ventral views of skull (No. 805).
1la. htmimﬂmhﬂrh:'afilhﬂﬁmm.ﬂ.r.,hmmﬂm
Right ramus of lower jaw (No. 7849a); fragmentary. :
Rightmmunnf!ﬂﬂrjuwoia:padmﬁvm&rumj,ﬂ.rﬁhmlndhnlnm
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EXPLANATION OF PLATE II.
Felis ooreats Gmelin, race domestics Brisson.
Fig. 1. Dorsal view of a skull from the Indian Museum Collection.
. la. Lateral view of the same skull.

2. Dormsal view of the skull excavated from Mound F, No. 1202.
2. Lateral view of the same skull

&

RE

Mungos auropunciatus (Hodgson).
Lateral view of skull excavated from Mound F, No. T783a.
Lower jaw from the same site.
Lower jaw of a specimen in the Indian Museum Collection.
Atlas vertebra from the same site,
Axis vertebra from the same site.
Right scapuls from the same site.
Right tibia, incomplete, from the same site.
. Right half of the pelvio girdle from the same site.

A B

FEFFRARER

—
e

Canis indicus Hodgeon.
Fig. 1. Lateral view of a skull excavated from the Area @.
Fig. 13. Lateral view of & skull from the old A. B. B. collection in the Indian Museam.
Fig. 14. Left ramus of the lower jaw from the Area G.
Fig. 16. Lett ramus of the lower jaw in the Indian Museum.
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EXPLANATION OF PLATE III,
Canis pallipes Sykes.
Figs. 1, la. Lateral and ventral views of a skull. No. 10797 (d), excavated st Harapps.
Figs. 2, 2a. Latersl and ventral views of a skull in the Indisn Museum.

Fig. 3. Right ramus of a lower jaw. No. IDT’ﬂ"I'{d}.mnhdlthpp
Fig. 4. Left femur. No. G. 289, excavated at Harappa.
Fig. 6. Left caleaneum. No. 10797 (d), excavated at Harappa.

Canis tenggeranus Kohlbrugge, race horappensis nov.
Figs. 6, 6a, 6b. Lateral, ventral and dorsal views of skull from Mound AB.
Fig. 7. Left mmus of lower jaw.
Indian Pariah Dog.
Figs. 8, Ba, 8b. Latersl, ventral and doreal views of a skull in the Indian Museum.
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EXPLANATION OF PLATE IV.
Cervus (Recurvus) duvauceli Cuvier.

Fig. 1. Lower jaw fragment with premolars 2, 3 and molars 1, 2. No. 2389.
Fig. 2. Part of a lower jaw ramus of a recent specimen in the Indian Museum.
' Bos indicus Linneus.
Fig. 3. The two homns with the frontal region of a short-horned cattle. No. 1021%.
Fig. 4. Right hom of a short-horned cattle from Mound F; Squars M. 11/22.
Fig. 5. A lower jaw fragment of the right ramus. No. T783a.
Figs. 6, 7. Atlas and axis vertebre of the long-horned cattle, No. H. 503.
Figs. 8, 9. Two specimens of humerus of the short-horned and long-horned races, No. H. 483

and No. HJC, Cemetery site. The reduction for both the photographs- is the same.
Fig. 10, Mﬂdufﬁghtnﬂh—uhlﬁﬁmbmuﬂhmhﬂufﬁnhhm&m-
No. 10008a.
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EXFLANATION OF PLATE V.

Fig. 1. Left 3rd-4th metacarpal of an snimal of the short-horned race. No. H/C, Cemetery
site.

Fig. 2. Right femur of an animal of the long-horned race. No. 10212.

Figs. 3, 4. Complete and distal fragment of 3rd-4th metatarsal of the short- and long-horned
races. No. 10212 and from Mound F, Trench VI respectively.

Figs. 5, 6. lst, 20d phalange: of the short- snd loug-homed races. No. 10212 and from Mound
F, Trench VI respectively.

Bos (Bubalus) bubslis Linnmus,
. 7. Palatal part of a specimen. No. G.IIj2T.
- 8. Fragment of a right hom from Mound G ; Trench II; Square AM 40/21.
- 9. Fragment of left ramus of lower jaw. No: 5440a, b, o

EEE



Aximar REmatss vrom HARAPPA,







—E
sl

o b

¥,

il



FEEEL

EXPLANATION OF PLATE VI
Capra mgagrus Gmelin, race indious,

s Iqtﬂdviﬁwoffngnmdriglrhmnihwuitm No. H. 507,
. Distal end of left humerus. No. H. 307b.

. Distal half of right 3rd-4th metacarpal No. 7846a.

- Distal fragment of right 3rd-4th metatarsal. No. 3687.

. Left horn-core fragment (No. D. 8. 18).

Ovis wignei Blyth, race domestious.
T. Lateral and posterior views of skull. No. H. 501f.
9. Two hom-cores. No, 3905,

- Fragment of right ramus of lower jaw. No. 4989a.

Distal fragment of left humerus. No. G. 10212,

Distal fragment of right 3rd-4th metacarpal. No. (D. 8. 27), Al
Distal fragment of left femur. No. G. 10212
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EXPLANATION OF FLATE VIL
Camelus dromedarius Linn,
Left scapuls, No, 964, fragmentary.
I.dtmpuhai:mmt@mmmﬂu[nd:mllmum

Left radio-ulnar shaft from Mound AB, excavated from a depth of &' 9",
Leit radio-ulna of a recent specimen in the Indian Museum.

FI&E
oo b

R scornis Li
Fig. 5. Fragmentary right scapula from Mound F, excavated from a depth of 8 7°—11° 10"
Fig. 6. Right scapula of a specimen in the Indian Museum.
Equus gsinus Linn,

Fig. 7. Maxillary portion of palate with 4th premolar and 1-3 molars; No. 954,
Figs. 8, 9. Two 3rd right metacarpals.
Figs. 10, 11. Two specimens of 2nd phalanx of right hind-leg and right fore-leg of different sizes

(D. R. 8. coll.). Ne. D, B, 40 and 29,
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