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ANIMAL REMAINS FROM HARAPPA

CHAPTER" .—INTRODUCTION.

The collection of animal remains from Harappa, on which the present
report is based, was sent to the Zoological Survey of India in several consign-
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-
mﬂnt-,hewasmblatudmlwiththsmﬂmﬁunanﬂlumhrtmktnmpunﬂn
the Harappa animal remains at the request of my friend Rai Bahadur Daya
Ram Sahni, then Director General of the Archieological Survey of India. The
very short time allowed for the preparation of the report Ttendered the task
very difficult, and it has involved a great deal of labour to review the extensive
zoological, palmontological, historical and archemeological 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
1995-26, 1027-28, 1920-30 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 1928-20
and 1929-30 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 Archseological 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 avalable, and as
1 have not visited Harappa, I have had to rely on the old plan of the Harappa
site published by Cunningham? In this plan Mound AB is indicated as not

' Maokenjo-duro and the Tndus Oipilization. 11, Chapter XXX, pp. H8-673 {(1831). In the Table of Contents
on p. ix Dr. B, B, Guha's name has by mistake been associnted with that of Col. Howell na the joint suthor of this
Chapter.

* Archmological Survey of India, Reporl for the year 1872-74, Vol. V, pl. xzxii (1875}



2 ANIMAL REMAINS FROM HARAPPA,

very far from the old bed of the River Ravi to the west of
of Harappa. Mound F has been described in the Annual Progress
the year ending 31st March 1921 by Rai Bahadur Daya
northernmost mound on the site”. This site, as the detailed lists in
shows, yielded very extensive collections of animal remains from various
For a description of the Great Granary area, which also yielded extansive
of animal remains, reference may be made to Vats® The sites, Area
Cemetery H, were not raised mounds like the Mounds AB and D, but low
areas; 4 description of these sites has recently been published by Vats?
ther details about the various sites are not available, but accounts of these
presumably appear in the reports by the officers of the Archmological
of India who were responsible for the excavations. In reference to the
details of these areas, Mr. Madho Sarup Vats writes as follows in a letter:
human remains at Harappa come from mound AB, area G, and the ceme
H. Of these, mound AB is later than mound F, but the IVth stratum in
former in which the remains were found is roughly contemporary with the
upper strata in the latter mound. Similarly Area G is later than mound
and the Cemetery H, which is the latest, is later than Area G." The above
mformation 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
theaituiu,m!arulnmnwm.waﬂablu. As the remains were examined
hymeon]ya&e:theyhadbmntmtadwithahaﬂwimpmmﬁnn, it is im-
possible to surmise the relative ages of the finds from the different sites, All
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temporary with the animal remains from Mohenjo-daro described by Col. Sewell.

In.mmmmthamimalmmaimimmﬂamppamvmj&ugih,uh
natural with bones that have remained buried under earth rich in saltpetre for
8 very long time—roughly 5000 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 Bewell, often
found on the exposed surfaces of the bones. Burnt or charred bones are, as
i 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 &
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 nstances, obtained almost intact.
Thenumberufbonminthunuﬂmﬁuninurylarga. but as most of them consist
of fragments, a fair number are of little use either for identification or for exact
measurements.

‘MmmdhﬂuMWBw.m and Boddhist Monuments,
Huﬁ-nﬂhth,hrmmmdhg:mnnnh:m,p.ium}.

* Archalogical Swrvey of Indis, Anaual Report 1996.27, Pp. 97-101 (1930).

¥ Archaological Survey of India, Annsal Report 1993.29, pp. 50, 81 (19331



INTRODUCTION. 3

In general, the bones excavated at Harappa resemble those of the collec-
tions and described by Duerst' and those described by Sewell
from Mohenjo-daro. As in the cese of the Anau and Mohenjo-daro collections,
there is &

hich

d

umber of bones which seem to have belonged to young animals
whith 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 Harapps people. The latter view would
certainly hold for the only remain of the rhinoceros, viz., the scapula, to which
special attention may be direoted (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 tracmng the probable ancestries and the areas of domestication of the various
snimals, the remains of which have been discovered at Harappa. These ques-
tions are generally reviewed in reference to various animals under their respec-
tive accounts, but & 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 (Bom) and & coral, Fovia fabus (Firskal), specimens of which
from Harappa were identified by me for the authorities of the Archeological
Eﬁmympmﬂiummaﬂﬂm,ﬂ:ummherofupeeimafmimnhmpmtﬁdh
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 morginalis (Lamarck).
Vertebrates.
(1) Rita rita (Ham. Buch.). (14) Canis pallipes Bykes.
{2) Carp remains. (15) Canis tenggeranus Koblbrugge, race Aarap-
(%) Varanus =p. pensis, nov.
(4) Gavialis gangeticus (Gmelin). (16) Tatera indica (Hardwicke).
(5) Geoclemys hamiltoni (Gray). {(17) Rattus roftus (Linn.),
(6) Kachuga tectum Gray, forma fypica. (18) Bos wndicus (Linn.).

(1) Lissemys punctata (Bonnaterre) forms (19) Bos (Bubalus) bubalis {Linmn.).

typica, {20) Equus asinus Linnmus,
(8) Chitra indica (Gray). (21} Rhinoceros umicornis Linneus.
(8) Trionyz gangeticus Cuvier. {22) Capra egagrus Gmelin, race indicus.
(10) Gallus sp. {23) Owis vignes Blyth, race domesticus.
(11) Felis ocreata Gmelin, race domestioa (24) Cervus (Recurvus) duvauceli Cuvier.
Brisson. (25) Sus cristatus Wagner var. domesticus
(12) Mungos awropunciatus (Hodgson). Holleston.
{13) Canis indicus Hodgson. {26) Camelus dromedarius Linnmeus.

i Duerst, J, U.—" Animal Hemiains from the Excavations ul Ansu " in Ezploratuons in Turbeston, Prekis-
toric Cirilization of Anaw, 11, pp. 341-842, pla. bexd-xed, (Washington, 1908).
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The number of species represented in the collection from Mohenjo-daro waa 37;
some of these species, however, were not indigenous to that ares but had been
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 mnot
represented in the collection from Harapps. 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 represented im
the Mohenjo-daro collection.

Amongst the invertebrates the banded pond-snail, Viviparus bengalensis, and
the land-snail, Zooteous insularis, are apparently of quite 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
whemitwufound,mdcmuthamnﬁdamdummpormuﬁﬁﬂﬂ
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
ufthnsammhwmumdbythninhahimnmniﬂmrfurummmﬂmﬂ
as spoons, etc. The only valve of the mussel Parveyssia 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 snimals
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 1 have received a great deal of help fro
my colleague Dr. B. 8. Guha. The Archwological assistant, Mr. H. K. Bose
M.Sc., 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 conmected 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 archwology for a history of the evolution of
different types of domestic animals during various. epochs, the successions - of
the pumerotis races and their conpections with the primitive societies and pre-
historic cultures of various cemtres, it is not necessary again to cover the same
ground. The archmological “sources” rather than * 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 suthorities 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 Bouth-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. cit., p. 11). This suthor's table of
dates, a translation -of which I reproduce below, gshows the wvast differences be-
tween the ages assigned to the different cultures by Duerst and other authors:

Pompelly (Dusrst). Behmide. G‘In-h!i-u.
Beginning of Culture I . . | 000 B.C. A = . | 3000 B.C. ~ . . | oo BSDO B.C.
Domestication of animals . | ca. 8OO0 B.C.
Beginning of Culture 11 (Stone ez, G000 B.C. . . | 2000—1500 B.C. . . | em. 4500 B.O.
—LCopper Ags). :
lhm of Coltere 100 | co. 6300—2300 B.C. . | ea 1500—ca. 1000 B.C. . | co. 4000—2500 B.C.

Agel.

nﬁ.dmﬂwaﬂ ca. 450 B.0O.—150 AD. . | 1000—500 B.C.

Unfortunately no detailed accounts of any prehistoric animal remains from
Mesopotemia, 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
3950 B.C., but added that the culture represented in this area " must have had
s 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

 Antoniua, A—Grundsige ciner Stammengeschichie der Haustiere, pp. 9-13 (Jens, 1922).
+ Marsball, Sir John.—Mohenjo-daro and the Indus Civilization, 1, p. 108 (London, 1931

'mﬂbﬁ&dwd&udﬂh;@hﬁumwmmthM?mymm“h
m-&,htm&thnﬁmmmm&muﬁhdhﬁhnﬂqhﬁpﬂuﬂj.

B




4 ANTMAL REMAINE FROM HARAPPA.

have been found at Mohenjo-daro and Harappa could not have been
plished in a few hundred years The domestication of ani and the-

grade of agricultural activities carried on by the progenitors of Indus i
tion would antedate the evolution of such activities by a of
years at the very least. This hypothetical date, and it can nothing
thmkypothethnlwiﬁhthapmtmﬁu{mhwwhdp,mﬂiﬁg
dshuidmﬂhﬁmdthﬂﬂiﬂmtmﬁnnhiﬂﬁm'ﬂhﬂhﬁlﬁn"w
tions of Pumpelly-Duerst’s dating of the domesticated animals from Ansu (andes,
P- 5). The earlier culture of Mohenjo-daro and Herappa, which may be
designated as the Chalcholithio or Stone-Copper Age, it may be remarked, sppears
humtﬁentudyu{themhnnlmmmhmmpnmmﬁ&lmuﬂlhm
IT of Pumpelly-Duerst.

Mthiautagethecatthucmbeinfnmdﬁumthﬂizbunﬁhlﬂpm—
tions on seals and other objects and the terra-cotta figures excavated st Mohenjo-
daro and Harappa, had already been domesticated.

Hilzheimer' rightly considers the' domestic cattle ss the basis of our present
day civilizatitn, and, in sdmitting that the development of agricultural pursuits
was rendered possible only through this agency, seems to suggest that their
dummﬁcntianmmhnwhwnmtmdmttnmtlkingmlgﬁuﬂmmlm
Hahn's remarks® quoted by Hilzheimer “ Als diese Erwerbung (domestication of
umamlmmwu,mmmﬂnummmmmvmmmqm
warren wesentlich alle Erwerbungen fiir unsere asintisch-europiische Kultur vor-
handen ”, are also very significant in this connsction. Mucke’, on the other
hand, in his theory of domestication contends that domestication could not have
'Mmmpﬁnhadbypmpleinthnhuntingnﬂgn:ﬁdﬂutiuthuﬂiuﬁﬂl
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 haa to be
inferred that these people were agriculturists for, as Duerst (loc. oif., 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 Duwerst
is of the opinion that sgricultural state of human development must slso 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 agrioulture might have antedated domes-
tinuﬁnno{animah,itafurbherdndupmantmdwu]uﬁuntothuﬂagaitwﬁﬂh
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-
hnmua]ymrulﬂmgp&ﬁodnfﬁmnbe{nmmnhhgthamﬂfmmwﬁuh
Bir John Marshall considers to be as ancient as 3250 B.C.

lnmfammmthauﬁginoitheﬂﬁnuulndimdmmﬁcmmtbﬂl
mhnnquuﬁonthntmnrﬂnfthnmmtb&dmdmtauiﬂmﬂﬂﬁdh

:
£

i

:
E

-4
gk

=ﬂm-im.m-maa...ummmm;mm;.w.p.m{mamm
'MLD&HHM-JMH_HI-'W#IM-ILHM 1696).
* Mucke, J. R.—Urpeschiche der Ackerboues wnd der Vieksucht, p. 258 (Griefswald, 1808),
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infra, pp. 40 43).

The cat and the ass appear to be Athiopian in origin and probably migrated
to India during the Pliocene times along Jacobi's Arabian and Persian Regions of
dispersal!, The Arabian region of dispersal extended from North-eastern Africa
across Arabia and along the mouth of the Persisn Gulf, and Jacobi considers
this to be the main route along which the interchange of the Siwalik with the~
Hthiopian 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-esstern Europe over
Baluchistan, Persia, Arabia and Turkey, and believes that the main migration
uf&aBiwaﬁkFaummkphoeﬂmghhinhndmmﬁun:boutthiﬂﬁmm
Such an interchange has again very recently been advocated by Marcus® who
concludes * Die Siwalikfauna enhilt die Hauptmasse der heutigen Zithiopischen
Tierwelt, die in das offener gewordene Afrika von Norden und Nordosten einwan-
derte”. He further adds that the connection between the Oriental and the
,ﬂ&iopinnﬂegiomﬁumﬂyﬁnum&nhiatuthaﬂih?nﬂaymhmkmdmg
thuﬂndﬂmﬂnnninﬂppar?ﬁmnnandalangthnﬂh-uitaufBab-el—Mmdubin
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 & route which Antonius (loc. eit., p. 188) traces from
Indis 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 & 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 distinet 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. oit., pp- 436, 437).
In the following paragraphs 1 give s summary of my ideas in reference to the
various types of domestic animals which have been found at Harappa.

Cat.—8ir John Marshall (loc. cit., 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 remsains from Harappa, however,

\ Jaoohi, A.—Zeitschr. Gesselsch. Erdbunde Berlin, XXXV, pp. 321-426 (1000). Jacobi's map of the regiona
dwhﬂthhﬂm Nalurwise, X, p. 976 {(Jens, 1915).

* Sarnain, ¥.—Zool. Jakeb. Suppl. XI1, p. 82 (1910},

For = detailed discumion of these connections se also Prashad, B.—Mem. Ind. Mus VIII, pp. 231.234
(1e938).

® Murcus, BE.—Tierpeographie {Sonderabdruck aus dom Handbuoch der Geographiscen Wissenschaft), p. 146
{Potadaes, 1833).

B2
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thmmnnmbnrufboneaoicatmutadatdnpﬂuufl’ 10 to. 5. These
remains are fairly well preserved and appear to be fairly ancient. Though. it
wuuldhemhtonnigntlmmduﬁnimlyhunypnﬁoulunge,lmhinﬁnhu
that they are contemporaneous with other animal remains found st Harappa.
As is disoussed further on (infra, pp. 18, 17), there is a general consensus of opinion
thatthnmhrdtheﬂummﬁn&twuthuﬁﬁmlﬁ_wmﬂnﬂh,lﬁ
thﬁlnﬂianl)umuﬁnﬂatisnhomhudnﬁﬂdﬁnmtﬁ:mﬂfm,bmth
exact date at which the cat took its place amongst the domestic animals in Indis
can only be roughly surmised as some time during ‘the Indus Valley civiliza-
tion. '
Ihy.%irhhnhhmhaﬂﬂmﬂ.p.ﬁ}ﬁnmthummﬂgmniﬂu
dog and the finely carved steatite figure of & hound excavated at Mohenjo-daro
concluded that there were probably two distinot types of dog domesticated by
the Indus people : tl]ntypeakintathnﬁﬁah.uﬂ{ﬂjnmumhighlyhmd
dog allied to the modern mastiff. The only remains of the dog from Harappa
are of the greyhéund-type, with an elongated snout; I consider this type to
be allied to Canis tenggeramus Kohlbrugge. As is discussed further (infra,
Pp- 26, 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
humen agency the greyhound, the Tibet Dog and probably other races of dogs
were evolved from it. The ‘Harapps Dog, for which 1 have proposed the
name (. fenggeranus race harappensis, also shows, in the shape of its skull, dis-
ﬁmtlﬁniﬂestothntnftheIndiqnWoﬂ.U.paHi}m,mdm&rum-buin-
ferred from the scanty remains, was probably the ancestral form of the Indian
greyhound, The remains of the Harappa Dog are comparatively very ancient,
puﬁmﬂuﬂyﬁm&nml[unnﬂﬂ,mﬂlh&limthntthizlﬁmdmmhm
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,
18, 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).

Or.—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-homed, humpless type originated as a result of the decline of cattle breed-
ing in the Valley from the long-horned, humped cattle, and is not to be con-
sidered as & new race whicl was imported from outside. The long-homed
humpaﬂcntﬂalcmsiﬂurtabethudeacmdmtao{hwmm-nﬂ
its earlier progenitor B. primigenius Riitimeyer of the Siwalik Fauna,

Buﬁﬂa.—ﬂmhngmﬂmmnfuphhnthntthuhﬁmmil
meﬁthdmndmtdthﬁgmﬁnMwMFﬂm,dm
Pliocene Agu,nndlamniupinimthntmufthumtmifmtﬂumhmtn,
of its domestication in India was the Bind Valley. Unfortunstely very few
rmﬂmnfthislnimn]wmmnwmdfmmqithurﬂuhmjﬂ*dlmorﬂlnmm
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even with this material there can be no ‘doubt thet this animal, as Sir John
Marshall also suggests (loe. cit., p. v), had been domesticsted by the Indus
Valley inhabitants. '

Goats.—As is discussed further (pp. 48, 49), the ancestry of the Indian Domes-
tic ‘Goats is somewhat unéertain, but they can provisionally be considered as
derived from the Pasang—Copra @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 domestious of Owis
vignei Blyth.

Pig.—The Indian pig Sus cristatus Wagner, which is closely allied to the
widely distributed species S. vittatus Miiller & Bchlegel, 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 srea or might have
been imported from the adjacent regions.

Camel—The Indian one-humped camel is undoubtedly the descendant of
the Siwalik fossil fom, C. sivalensis Falconer and Cautley, and there seems
every reason to 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 obscure, 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 taces of European 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
8 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.—Proe. As. Soc. Bengal, p. 117 (1877).
1 Jeitteles, L. H.—DHe Stammudler utserer Hunde- Bassen, pp. 28-35 (Wien, 1877).
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CHAPTER II.—SYSTEMATIC DESCRIPTION OF THE COLLEC-
TION.

(a) INVERTEBRATA.
Phylum : Moliusea.
Class : GASTROPODA.
Bub-class : STREPTONEURA.

Order: PECTINIBRANCHIA.
Family : Viviearins,

The Banded Pond-snail.

Hm&?:_ﬂmﬁﬂm:ryuu:&rmliﬂﬂ;dlpﬁll’?’. 10 shells.

ThammmmBnndadPnn&-mnﬂniIndhthhh:’hﬂh&inm
snd Burma, and is found in ponds, lakes, rivers, ete. Bumn,lrluuufﬂ:ilvuy
variable and plastic species have been described from different parts of India,
and the common race of north-western Indis is mandiensis Kobelt'. The dis-
tinguishing characters of this race are clearly indicated in Annandale’s account
and figures. Thgspwimanufmmﬂnnppndnnutdiﬁu'mmymihﬁﬂpuhh
from Amnandale's description. The largest shell is 32 mm. long with a maximum
diameter of 22 mm. across the body-whorl.

Distribution. Thmnpufmmﬂﬁuﬁ,mﬁgmm."uf
tendsfmmhﬂnhnhdatthaimﬁunuftthmuﬁththeﬂammth

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

Sub-class : EUTHYNEURA,
I

Order: PULMONATA.
Family : Acmarivms.
Zootecus insularis (Ehrenberg).

7863a. Mound F; Oreat Gronary area; Square I 9/3; depth 7’ 2°. “ Out of Jar
No. 7853 ". One shell.

This land-snail has s very wide range throughout India and Burmas, 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. Islands
and Senegambia eastwards to Egypt, Abyssinia, Southern Arabia to Baluchistan.

! Kobelt, W.—in Martini-Chemn. Conch. Oab. (K. F.), II (Abth.'21a), Paludina, p. 414, pl. beavil, figs. -8, 9
(Ntmberg, 1906). See also Annandale, K.—Ree, fnd. Mus, XXII, P 271, pl. i, fige. 4, 10 (1921).

* Gude, 0. K. —Founa Brit. Ind., Moll., 11, Trochomorphide-Janeilide, PP- 367-300 (Londom, 1014). For a
figure of this species see Hanley, 8. & Theobald, W. T—Conch. Ind., pl. xxii, fig. 10 (1870).

* Pilsbry, H. A—Man. Conch. (Ser. 2) XVIII, p. 106 {Philadelphia, 1908),
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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 strie, a little bent near the suture, can be made out easily.
The shell consists of 8 whorls and is 95 mm. long with a diameter of 3-5 mm.

above the aperture.

Class : PELECYPODA.
Order: EULAMELLIBRANCHIA.

Family : Uxstoxtoz,

Parreyssia favidens (Benson).
(Plate 1, fig. 1.)
3689. Mound AB: Extension of Pits I, II; 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 & very variable species and several varieties of it were des-
cribed by Benson. Thanks to the courtesy of Prof. Stsnley Gardiner, F.R.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 Rohilkkhand.
The single valve, which 1 figure, 8 30 mm. longx22 mm. high. It is in a fair
state of preservation, but there is no trace of the periostracum.

The ocourrence 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;Squars J 9/5, 10 & 15; depth 3'—5. A fragment
of a right valve.
Mound F: Grest 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 or for pealing green mangoes.

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

i Bensom, W, H.—Ann. Mag. Nat. Hid. (Ber. 3) X, p. 188 (1582). Also mes Simpson, C. T.—A Des

criptive Catalogus of the Neiades, pp. 1100, 1110 (Detroit, 1014).
* See Preston, H. B.—Foun. Hrit, Ind., Freshw. Moll., pp. 175, 176 (1915) and Simpson, loc. cit., p. 1168,

For a figure of the species see Hanley & Theobald, loe. oit., pl. s, fig. 2.
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(b)) VERTEBRATA.
Class : PISCES.
Order : TELEOSTE].

784la. Mound F; Great Granary ares; Square I 9/10; depth 3° 10"; " Out of &
trough.” 3 Teleostean vertebrm.

7851a. Mound F; Grest Granary area;BSquare T 9/3; depth 3’ 10°; “From a very
fragmentary jar . Dmmphhmbn.

784%a. Mound F; Trench III, Square N 9/15; depth 10' 3°; “From a very frag-
mentary jar”, One inal vertebra, -

7185, Mound F; Great Granary ares; Square J 910; depth 11’ 9". Incomplete
pectoral spine of ? Rita rita (Ham. Buoh.).

Mound F; Trench III: Bouare N 0/4, 9; depth B’ 6". Two vertebrm,

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

Mound AB; Extension of Pits I, IT; Square Q 24/9; depth 10°. Several Teleostean
vertebrm,

2201. Rubbish Heap, 2 Pectoral and one dorsal spines of Rita rits (Ham. Buch.)..

I1211. P 24/22, 1 Vertebrm, ribs and opercular bita of Teleosteans.

The sbove listed remains are, with the exception of the spines of the cat-
fish Rita rita (Ham. Buch.) from Mound F and a rubbish heap, too fragmentary
to allow of more correct .identifieation. Some of the vertebre appear to belong
tnnumaspmiaanfurp,hutitisimmnibhmidmﬁfythmgmﬁully.

The fish-remains were in several cases found in troughs or fragmentary
immdthiaugmltumgmmAttheywmpmhnhlybuﬁdﬁththaqﬂllt
humanlnrmimn.lmmhaimmdinthmmﬂlmrmoptmlm

(lass : REPTILIA.
Order: SQUAMATA,
SBub-order: LACERTILIA,

Family : Varavmne,

Varanus sp.

Monitor Lizard.

(Plate I, fig. 2

1400. Mound F; Pit III; Bquare N 9/9; depth 5. A caudal vertehra.
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

found in the Punjab and Sind. Itiuplmmloumdthnhnutafurtlmjmﬁun.
of the chevron bone, which is missing, are prominent,

! Bee Boulenger, G. A~—Faun. Brit. Ind., Reptilis and Batrachio, pp. 163, 164 (1800). Ses also Bmith,
I.A.—r-na.lﬂ.m-u-uﬂhﬂ.,mmﬁmm
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Order: LORICATA.

_ Family : CroCODILIDE.
Gavialis gangeticus (Gmelin).

The Gharal.
(Plate 1, fig. 8.)
7048, Mound F; Great Granary area; BSquare 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 1, 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 (loc. cit., p. 662).

Order: TESTUDINES.

Family : Exvpinz.
Geoclemys hamiltoni (Gray).
3920, Mound F; OGreat Granary area; Square 1 9/7; depth 100 2°. Part of »
plastron.
A part of a plastron is referred to this species, with some hesitation. 1t is
a squarish fragment and does mot show any characteristic . structure, bait on
comparison of the fragment with plastra of this species in the Indian Museum
collection, 1 believe the above identification to be correct.
Distribution.—According to M. Smith (L. e, p. 112) the range of this species
is “Northern India from Sind to Bengal™. Sewell (. ¢, p. 663) recorded re-
mains of this species from Mohenjo-daro under the name Damonia hamiltoni.

Kachuga tectum Gray, forma typica.
D. 8. 40, Afe). From sn earthen jar (D. R.- 8., cell). Fragment of plastron.
3568, Mound AB; Pita I, I[; Square Q 24/15; depth 8' 117, “out of trough 3868
Large number of fragments of carapace and 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 ** Northem
{ndia—the Ganges, Brahmaputra and Indus river systems ", Fossils of this
species have also been .found in the Pleistocene of the Siwalik Hills.

+ Simith, M—Faun. Brit. Tnd., Bephilia and Amphibia, 1, p. 30 (1031).
® Smith, M.—loc. i, pp. 126-128.
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Family : Tmowvycamz.
Lissemys punctata (Bonnaterrs), forma typica.

(Plate I, fig. 4).
8656. Mound F: (Great Granary ares; Bquare K 9/6; depth 13° 6°. Left epiplas-
tron.

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

Emﬁmnftﬁaspmimwmmrdnﬂhyﬁenﬂ{pp.#,p.m}ﬁm
Mohenjo-daro under the name Emyda granosa.

Mminm~imurdingtoﬂ.ﬂmithﬂmdt.p.lﬁa},ﬂmhmmd
€L, wndﬁuhfumdh"mﬂwgumdlnﬁusmdthn&hihuhﬁu“. It has
also been recorded from Sikkim, Akyab and from Jergo Island off the coast of
Arakan.

Chitra Indica (Gray).
(Plate I, fig. 6.

D. 8. 40, Af) 1 From an earthen jar (D. R. 8, coll). Fragment of plastron.
146. Mound F; Grest Granary ares; Square M 11/15; depth 5'—8' 8°. Fragment

of hypoplastron.

2596, Mound F; Great Granary area; Square I 9/8; depth 6" 4. Fragment of
h

10212. Mound F; Trench I; Square M 13/9; depth 9 10'—10’ 6. Fragment of
hypoplastron.

3124. Mound F; Great Granary area; Square I 9/18; depth 13° 6. Fragmant
of hypoplastron.

MT.Hmdﬂ;EmﬁnnﬂﬁhI,ll:quaRm:dnp&H'i’. Frag-
ments of hypoplastron.

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

F VAIV. t TFragment of hypoplastron.

Several fragments of hyo- and hypoplastron excavated in the site, Mound
F, st 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 Afe) and 265 fram Mound AB excavated from a depth of 2 feet,
but those bearing the number F 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 pitings
which are coarser than those normally found on the plates of the plastron of
Trionyx gangeticus Cuvier. T figure one of the fragments (Plate 1, fig. 5).

Distribution—According to M. Smith (I. e, p. 183) C. indica, the largest of
the Indian Trionychids, is found in * Northern India; Siam: the Malay Penin-
sula.  Fulconer obtained it in Nepaul ". I' definitely recorded the species from
the Indus System for the first time in 1014, and Sewell (op. eit., p. 663) recorded
remains of it from Mohenjo-daro.

! Praahad, B.—Rec. Ind. Mus., X, P- 268 (1014).
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Trionyx gangeticus Cuvier,
Mound F; Trench I; Bquare M 11/8; depth 17’ 3°. Several fragments of Hyo-,
Hypo- and Xiphiplastron.

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

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

Class : AVES.
CARINAT.E.

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

The right humerus from Mound F agrees closely in gemeral form with the
corresponding bone of the domestic fowl. It is, however, a little longer, the
length of the humerus from Harappa is 78 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. 1 reproduce natural size photographs of the two
specimens (Plate 1, figs. 6,7).

The left femur fragment conmsists 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.
FLUROIDEA,
Family : Feunaz.
Felis ocreata Gmelin, race domestica Brisson.
The Domestic Cat,
(Plate 1I, figs. 1, 2.)
1202. Mound F ; Great Granary area ; Square J 82 depth 5.  Part of the skull withont

the jaws and the left tympanic bulla.
78516, Mound F: Great Granary area; 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
ol preservation and its incomplete condition does not seem to be connected with
c2
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its age. Thenkuﬂ.whiohlﬁgum{ﬂateﬂ,ﬁgmﬂ,k]lhﬂnﬂuﬂw
sagittal and lambdoidal crests, the greatly swollen parietal upmmdﬂnpm
nenttympanichuﬂa,tndagmullmmtmoﬂywﬁhthtdmhﬁmm
Gntint]mmﬂmﬁnnufthn[n&iml{mum.phﬂhguphuiWhhhmm
for comparison (Plate II, figs. 1, 1a). The only diffierence between the two akulls
mdwhhhlmﬁdwhbeoﬂymhﬁvﬁuﬂnﬁnﬁm,ihﬁndiﬁﬂym
pmt-urbimipmmnfthnﬁmtnliuthnﬂnlppnm The skull from
Hamppsalmagmeainnﬂmﬁﬂduhihﬁthﬂuhﬁuﬁhldhpm-qjthﬂnﬂ
of the European Domestic Cat published by Mivart!, The left humerus is
typical and does not call for any remarks.
Tha'humﬁnchtummduﬁginofhtham{}uhmbmhmhimoi
& great deal of speculation by zoologists, archmologists, ethnologists and even philo-
hgiata,andﬁordauﬂeddhnuminnufthavkndﬁueluthmmmr
be made to Hilzheimer® and Pocock®, Pocock dealing with the English

a pattern 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 Linnsus. 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 distinet species of them
in Europe. Hilzheimer, on the other hand, believes in a monophyletie 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 19125, 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. chaws.  Pocock (loc. eit., pp. 164,
163) alfer discussing the views of these two authors concluded that * there is
nothing to distinguish them from F. coreats” and that ““ they have been derived

! Mivart, St. G.—Ths Cal, pp. 5i-58, figs. 23, 20 (Londen, I88]).
'* Hilshreimer, M—Zool. Ann. V. pp. 233-247 (1019).

* Pocock, B. 1.—Proc. Zool. Soe. Londen, I, pp. 143-185 {10073,

' Max Weber, Diz Sdugotisrs, T1, P 220 (1928),

® Hilshoimer, M.—Zeschichie unacre Haustiere, p. 8] (Lelpmig, 1812),

" Blyth, E.—Journ. Asiat. Soc. Bengal, XXV, pp. 442-445 (1856),

" Scinter, W. L—Cui. Mommalic Ind. Muz,, 10, p. 233 (Caloutia, 1891).
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&umF.Meithmbytheimpumﬁnnufumndapmimmmhymhinﬁng
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. 1, there-
fore, following Hilzheimer and Pocock have adopted for it the name Felis ocreals
Gmelin, race domestica Brisson,

Family : VIVERRIDA.
Sub-family : MuscoTINE.

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

77&%. 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; stlas and
axis vertebrm ; right scapuln ; right and left humerns right half of pelvie girdle,
and right tibia.

Mound F; Trench I; Square M 10/15; depth 14. Two almost complete lower jaws.

Sewell' recently recorded the find of a completely burmnt skull of Herpestes
awropunetutns®  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 jows of the Harappa skull
are broken, and the teeth are all missing, but there can be no doubt about its
:lentification. 'The lower jaws are almost complete, but the incisor teeth are

1—1 [ -2

missing ; the dental formula i 2 e D P 5 M. g is clearly. indicated.

The Timb bones and the vertebrm 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, AL awropupctatus is  widely  distri-
buted throughout Northermn India being found in the lower Himalayas, from
Sikkim to Kashmir, in the North-West Provinces, Punjab, Sind, Baluchistan,
South Afghanistan and Southern Persia.

Remarks.—A point for consideration to which referenee may be made here,
is whether the Indian mongoose was not i saered 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 n the right hand

1 Bowell, I, B, 8.—Mabenjoudams i the Dabwa Cirilistion, 11, p. #o, pl v, fizre. & 7 (London, 1831}

& 8 Blanfond, W, T—Feni. Brit. fnd., Wasomabio, po 121 {1888) § the senerie name Herpeates nz used by Blau.
ford must be replaced by Mungos, ser Journ. Bombary Nat, Hist, Soc, XXVT, p. 53 (1018),

3 Andersomn, J— A naiomionl and Zoologiral Besults comprisiag mn aerownl of e Zoal. Kea, of the oo Expaditiogs to
W, Yunman, p. 172 pl iz, fige. 11, 12 (Lomdon. 157H)

¥ Sep Bhattacharya, B.—The Tadics Budeihist Teonogorphie. v Lh4 (Oafond, 1024
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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.y—
the Egyptian mongoose, the cult of which, according to Anderson and Winter!
arose in “the Nome of Heracleopolis in Middle Egypt”. The probsble reason
for its being revered was its supposed ability to tackle successfully the poisomous:
asp.

CyNoIDEA.

Family : Canmz.

In the identification of the skulls of the Canidee 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
measurements of the skulls of various species of dogs, but his standards
of measurements_are far from satisfactory. Studer® proposed & 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 sphencidal 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.

9. Width of the skull over the meatus anditorius externus.

10. Maximum Bizygomatic breadth.

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

[ ]

- s - - S

'Mmm.J.lndWh’m,W+E.da~Mnnflmlmﬁqp. 192 (London, 1902). See alo Hilzheimer,
Die Sdugeliers in Brekma Tierleben (4th edition), IT1, pp. 20-29 (Leipaig & Wien, 1915),

* Huzley, T. H—Proc. Zool. Soc. London, pp. 232-288 (1880).

* Mivart, 8t. G.—4 Monograph of the Canidee, pp. 18, 17 (London, 1800).

4 Rehring, A.—Zool. Johrd., Syat., TIL, p. 58 {1867).

¥ Biader, Th.—Ablandl, Schweiz. palioniol. Gee. XXVTIT, PP- 2, 3 (1801).

* Duerst, J. U.—Explorations in Turkestan, 11, pp. 348 of seq. {19048).

! Hilzheimer, M.— Zsolsgica, XX, Hit. 5, tables {1008).

* All the messurements of the treth are of those of the upper juw.
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12. Minimum Frontal breadth between the inner borders of the orbita.

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 Indisn Jackal.

(Plate 11, figs. 12-15.)
Area G. A fragmentary skull with the left ramus of the lower jaw.
D. B. 29. (D. R. 5. coll) Left humerus without the head.

Blanford in the “ Fauna of British India” Mammalia (p. 140) described
the Indian Jackal under the name Canis aureus Linn., and considered it to be
conspecific with the form that is found in * South-western Asia to the Caucasus,
and....in Bouth-eastern Europe in Greece and Turkey, snd as far west as
Dalmatia, also throughout 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 aureus 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 refefence 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 ares of this animal is
well arched ; the frontal avea 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 it is slightly depressed; the temporal srea is less
compressed than in the Woli, 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 11, fig. 12) excavated from the Area G, snd in
which the major part of the facial area, the zygomatic arches and the jaws are

, is undoubtedly to be referred to the jackal. The lambdoidal crest is not
greatly developed, the frontals gre deeply arched and the area between them is

! Wroughtoo, B. C—Jewrs, Bombay Nul. Hist. Soc., XXI, pp. 537-530 (1012).

* Hodgeon, B. H.—Asial. Res., XVI1I, p. 257 (1523).

* Blasins, J, H.— Nolurgssckichte der Siugetiere Dentachlands, p. 184 | Brannschweig, 1857},

4 D Bisinville, H. M. Ih—Distéographic des Mammiféres, T1, Dea Canus, p. 22 (Paris, 15391564
¥ Btoder, Th.—Abkendl, Schueiz. paliontel. Fee, XXVIII, pp. 10-18 (1901).

* Husley, T. H.—Proc. Zool. Soc., Londam, p. 156 (1580).
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broadly concave; the slightly curved triangular postorbital provess points

]

wards. Thhnhﬂummmnﬁnnhmﬁﬂym.nﬂﬂu
maﬁmumwidthoitheukuﬂininthahnmponlnﬁnntlitﬂnlhﬂnthﬂh
of the zygomatic arches. The lower jaw (Plate II, fig. 14) is only slightly arched,
thecamnnidpmnauinhm&lyh‘unuhmdthemdyhmdmfdyhﬂdnﬂ
curved inwards in its’ inmer half.
Measurements (in millimetres),
- my |l

Total length . 11 130
Basicrazial azis 38 % 4
Basifacial axis 52 100
Naaal length . - 5 5
Muximum Nasal bresdth , 1z il
Pulatal length 2 o E ]
Mazimum Palstal breadth 42 4@
Maximum width R e i) oy~ T 50 o 50
Width over Meatus suditarios externus w w
Maximum Bizygomatic breadth RIS g b 8l =]
Mazimum Frootal beeadth . . ., . ., . | t 3 28
Miimum Frontal bresdd . ., ., ., ., ., | 3z 2 =
Cranial length . ™ 58
Facial length . ] T . - 72 72
Menlwomibelg® . . W a0 e @ e w0 4 4
Lergth of Canins 20
Premolas 4—

Tk . ea e pEE GO ol SRR S - 17 18

Breadth . - - . . ¥ 5 . . - " . ] T
Length of the two Molars . § A ‘. H . . . . - 20 20
IoghofEawirdow . . . . . . . 110 110 117

{intomplete. )

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 (loe. eit., 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 (loe. 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 3,000 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 Wolf.

(Plate TI1, figs. 1-5.)

10797(d) 1 Skull without the premaxilla and a part of the maxillary bones on either side
fragments of right ramus of lower jaw ; nelvie girdle fragments ; sacral vertobrs ;
left calcanenm.

G. 289, Trench I1: Square AN 43/2192. Left femur; lumbar, sscral and ocsudal
vertebre,

Blanford in the “ Fauna!" distinguished two Indian species of the wolf,
C. Ilupus Linn. occurring in Baluchistan, western Sind and probably northem
Punjab, and C. pallipes Sykes occurring in the Indian Peninsula south of the
Mivart?, however, considered pollipes to be only a variety of the
Palwarctic Jupus, Wroughton® in the * Results of the Mammal Survey of India ™
regarded pallipes as u 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.
1 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 II1 (figs. 1, 2).

Measurements (in wisllimetres).

i1 s;[:li::lll;'k'.‘“I -prh :rlnl, -pt!:nﬁ-u. Einr;: Ef:g;.
Total length X 195 193 1055
Basicranisl axis 3l } 8l 52 5
Baaifucial axis . » . : L ] . e | 141 141 148 132
Wasal length i - I 52 oo &2 01
Maximum Nasal breadth . ke L -] 23 18
Palatal length . ‘e ‘ 114 113 1 s

1 Planford, W. T.—Faun. Brit. Ind., Mammalia, pp. 136, 137 [1BSE).
¥ Mivart, St. O.—A Monograph of the Canide, pp. &, 9 (London, 150010,
* Wroughton, R. C—Jowrn, Bombey Nat. Hist. Soc., XX1, p. 887 (1012).



23 ANIMAL BEMAINS FROM HARAPPA.

Measurements (in millimetres)

L aap LM LM From From
specimens. | specimens. | Studer Btader.
Maximnm Palatal breadth |, a0 L] 55 5 8
Mazimum width . w a2 a1 518 1]
Width over Meatus auditorins externos as [ ] T -
Maximum Birygomatio breadih . ] 118 112 . 4
Mazimum Frontal bresdth [ ] = 6l [ -]
Minimmm Prootal bresdih . n ] 38 = -
Cramial Jngth ., 110 13 m 1015 1]
Facinl langth iL] 18 11s "
Mazimusm height 58 5 58 ] 50
Length of Canine 2% 11 0
W‘_ S e e -] 2 = 1
Bkl o . L . e i 1 12 = Sk
Lengthof thetwo Molamm . . . . . - 21 = =0 1’
A.chu:kuﬂa:huwamodanmlytnemmmg}ydwﬂopdwm

and an elongated facial area; the facial length in all cases exceeds the
length, The canine is longer than the combined length of the two molars.
Thahmmhﬂﬂﬂmlnng,mdthauthurbommnhﬂntﬂm

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

:

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 slull,
Area G. Facial part of & 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 either
to their age or the associations in which they were found.

One of the skulls from the AB site is in & very good state of preservation and
on Plate III, T reproduce photographs showing its lateral, ventral and dorsal
views (figs. 6, 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, 84, 8b). These
photographs show distinctly that the Harappa Dog is distinct from either Canis
matris optime Jeitteles or Canis intermedius Woldrich, good photographs of
which have been published by Antonius', The skull indicates that the dog was
of » moderately large size, with the snout moderately elongated and somewhat

! Antoniug, O.—Grundsige einer Stammesgeschiche der Haustiere, pp. 111, 113 {Jena, 1922),
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uithntumhm&hdinﬁncﬂyunhedu’mﬂ.puﬂipu,mdthmmﬁmﬂwﬂhmt
ahmkhmthmm:;h&ehﬂim%ahmmmﬂhmdthhaﬁlhdm
straight. The poatorbital processes of the frontal are of moderate size, broadly
tdmguhrmdumadnwnmdn. Thﬁ!ygﬂmlﬁumhﬂmltmgiydavﬂopﬂﬂ
hutthumuimnmbiqgnmaﬁubmdthiummpamﬁw]yshuﬂmthminthum
of the Indian Pariah. Thﬁng'tﬂlmﬁhiua‘hlydmulopoﬂmﬂisbnlymn
ahwﬁdgefnnniughmkwud!humnhuntthamid&lanfthnpaﬁﬂﬂlmgim
Thamutiﬂnntwrynnmw,umlinmlyslighﬂycnnatﬁntadin&mtoithg
canines, The length of the canine is more than that of the two molars.

Thuluweril.wh-n.gmmt,whichl&gm{Phtem,ﬁg.T}hsimihrtnthat
of the.Indian-Pariah, only the coronoid process is mot so ftruncate.

Igivnhuhwnhblnuimummmmtl,mdinrmmpaﬁmnhnwimﬂudnd
mmmmhﬂitqunﬁahuEuﬂuinthuIndimllmumwﬂmﬁnn and of two
from Studer.

Measurements (in mallimetres).

— Fupee. | Hamppe. | Zoh | T | ARG

Total length . 150 m. 140 1] 158 180
Basicranial axis 45 47 - a2 a2 s
Basifacial axis 113 L 113 14 116
Waeal length . i 58 62 58 a0
Mazimum Nasal breadth . ea. 17 b 15 17 17
Palatal length . B T 78 805 88
Maximamr Palstal brendth EL] ] “ 45 44 “
Maximum width B0 52 55 5l 58 55
Width over Meatus suditorios externus 3 = B 51 &2
Mavimam Bieygomatic breadth 54 0l 87
Mazimum Frontal bresdth L] 46 41
Minimam Frontal breadth 1] 32 n v
Cranial length ) 0 | oo 83 8 80 gl
Fueial length . <] s 78 k] 85 &0
Mazimum height 11 =] =] 50 50
Lenmgth of Canine n eu. 20
m"_ 20 17 16 17

Breadth . 10 @ 13 B
Length of the two Molars . 0 18 ca. 18 18

o2
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Fmamtmmpﬁmlp'whhrnuhhdiﬂhu‘hﬂ.%ﬂﬁm
the Parish, and the Harappa Dog:—

Frooto-
e VR | B | B | AR
Wi
. pallipes 103-108 54-58 100-104 B1-95 4740
€. indicus : B0l 0084 7.8 #-11 -8
HusppaDog - =« =+ « - 100 "] 108 -

B0-83

L

A3 is clear from these indices the Indian Parish shows distinct affinities with
the Indian Jackal, while the skull of Harspps Dog appears to show a great desl
of similarity with that of the Indian Woll.

Darwin? after discussing in detail the views of earlier workers and the avail-
able evidence regarding the origi 'mﬂ‘dmt_dthmmmw
tllltinviﬁvru{1he‘emumnmﬁquitynithunﬁnnabmﬂillnd"tthnﬂi*
hﬁtyhnthinanamlmmnmdhnbih.hnwmlh&umﬁud@dm
countries and the wild species still inhabiting these same countries, the balance
ufuvidnnuuiantmnglyinhvouruithumnlﬁphoﬁjnu&mdogl-ﬂ.-w
&hﬁnﬂ&dth&?hﬂlﬂliﬁﬂ&hﬁ‘.ﬁ'ﬂlﬂﬂﬂh‘.ﬂnﬁﬁnﬂ'mﬁmmﬂﬂﬂh
opinion that the evidence available would not justify the comclusion whether
the origin of the dog was “ single or multiple ™. Studer (loc. cit., pp. 124-132)
gave good reasons against Jeitteles' belief of the descent of the :
jmhl,mdmmluda&thatﬂmvnﬂmu:mn[thenomuﬁﬂnoghﬂm
fmutﬁdnghtm;ﬂﬂuﬁal:pﬁunfﬂunﬁ:ﬂth&wﬂﬂ,bﬁhn{ﬂﬁoh
the same range of distribution, through domestication and scti
man. Later Studer’ assumed & parallelism in development, and derived
Parish dog direct from the Dingo, which he considered to have been di
in former times all over Southern Asis; scoording to him it occurred in most
recent times in the Tengger mountains of Java. His Diluvial species.of Canis
was discovered by him in the Paliolithic dog of Russia which he described under
the name C. poutiatini, Hilzheimer* ns 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

:
%?Ez

i The indices were calenlatod with the help of ©. M. Furst's IndesTobellen zum Anthropomeirischen gebrauche
Faelal Length x 100 Width of akull % 100 Facial =* 100

{Jous, 1902} and are respectively Sl Tl o Maximum bizygomatio bresdih’  Max. bhn.-ﬁhnﬂ'
Max. Preotal breadth x 100 i Palatal bremdth » 100

Muximum width Falstal bogth - °

* Durwin, C.—The Fariation of Animals ond Plants wader Domesticaiion, 1, pp. 15-33 (London, 1888).

* Mivart, 8t. G.—d4 Mumograph of the Canider, pp. 107-172 (Londan, 1890).

& Tuitteles, L. H.—Die Slammuiter unserer Hunde- Bassen (Wien, 1877). See alwo the same anthor's paperin
Mittedl. muihropol. Gee. Wien, 1L, pp, 58-80 (1572).

# Woldrieh, J. N, —dne, bals. Abad. Wis. XXXITI, pp. 12-18 (1824).

* Nehring, A—Zool, Jakrb., Syat., 111, pp. 51-58 (1887), Bee slao Peluein, A. von—Zool. Jakeb,, 1, pp. 225240
{1888).

* Stader, Th.—Zool. Ans., XXIX (i), pp. 7730 (1908]).

* Hilsheimer, M.—Zoologica, XX, Hft. 53, pp. 82-108 (1008).




SYSTEMATIC DESCRIPTION OF THE COLLECTION.

ﬂnnimpurtammltuiﬂwﬂu‘nmrk,haﬂm.ul{u Weber' has pointed
mtmthntthddvhﬁu{thndmmtnfdumﬂﬁumddogunidiﬁumtwum
ﬁmthwﬂddmdﬁmhn&ﬁmgimup,mdmmamﬁnnwum
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
muﬂinmsiu,nrnﬁﬂrdl}rMm,hmginghutnnt a bushy tail and a
medium-sized but mnot greatly reduced snout. Such a form is represented
amongst the recent types by the Australian Dingo, Canis dingo Blumenbach,
and its other allies are the Javanese Barn-dogs and the Oriental Pariahs. 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®
iainuﬁnudmmnidﬂrthuupnciuﬁomthuﬂﬁrthmﬁsyﬁmumnﬂiﬂ!um
Huththﬂmimmmthudnguithnlahﬂlwﬂhm—ﬂ. polustris Ritimeyer,
the dog of the Bronze Age—C. intermedius Woldrich, and 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. pmaﬁ:ﬁni,withuutmymlxtmwithuthmmmﬂdtypa&
The greyhound probably originated from the Pariah dogs as & result of domesti-
cation and selection almnndwithnutuynmnﬁngwithtﬁuuth&rmm:]
types, though a certain amount of admixture with the jackal is indicated. Accord-
ingtnthemcmtwurkofﬂﬁn]umnnt.hummturni 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 extinct—C. ferus,
this, however, did not become extinet, but as & result of domestication and
gelection was transformed into C. poutialin.

In view of the close affinity of the Harappa Dog with the Indian Pariah it
would be useful to include here & 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 not conspecific with the Dingo, a8 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
eaces of the Pariah, the larger probably derived from Canis pallipes—Indian

 Weber, Max.—Die Sdugetiere, TI, pp. 336, 357 (Jena, 1925).

* Antoniae. 0. —Frundsige siner Stammegeschichie der Haualiere. [Jens, 1822.)

1 Brinkmant', A —Canidenstudien V. V1. Bergens Miun, Aarb. {1923-24). Unfortunately the last two works
are not available {n Caleutta, and I have hiad to rely on Max Weber's summary of their conglusions.

s Bewell, B. B, 5—Mohenjo-daro and the Indus Cirilization, I1, p. 852 (1031).

§ Jeitteles, L. H.—In¢ Stammuiter wnserer Hunde-Rassen, pp- 1-638 (Win, 1577

# Blanford, W. T.—Frec: Auiat. Soc. Bengul, pp. 114-117 (1577},
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Wdﬁmdnmnuﬂﬁmthahdthth—Umﬁmtﬂﬂ.m].ht_
Blanford remarked that he was mbluhmmgnhatwndhﬁmtrmdm
Pariahs. Pelzeln (loc. cit.) derived the * Indisch-ozeanischen Hunde,” in which
mhegurythePnﬁahhuhbainu]u&a&,ﬁmthﬂInﬂhnWﬂf—ﬂ,m'
Studer (loc. ocit., p. 129) believed the ancestral form of the southern
dog to be C. tenggeranus Kohlbrugge, which survived in Tengger Mountains
of East Java up to comparatively recent times. This type had a wide distri-
buﬁnnintheﬂﬁmtalﬂeginninthanﬂuﬁalﬁmm,mdmmhlwnﬂw
with the early aborigines to Australia as the only - Eutherian (sensu Huxley) or
placental mammal before the Pleistocene times; in Australin 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 Palmolithio dog of
Russia, C. poutiatini Studer, suggested that the Pariah, the Shepherd-dog and the
Anau Dog may have descended from the Dingo, and he designated the Anau Dog as
C. familiaris matris optime Jeitteles, '

lntheviewuithehismﬁmlmumégiwnnbm‘eandthuu!nunﬁﬁtyn{th
HnmppaDugnaindimmdbytheiormoiihlknﬂmdthinﬁmlmﬂu
it as allied to C. tenggeranus Kohlbrugge and suggest for it the racial mame
harappensis, nov.

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

g.
;

Order : KODENTIA.
SIMPLICIDENTATA.
Family : Murm.z.
Sub-family : GerBLLINAZ,
Tatera indica (Hardwicke).

The Indian Gerbille or Antelope Rat.

(Plate 1, figs. 10-13,)
805. Mound AB; Extension of Pits I, IT; Square P 24/17; depth 8. A complete skull,
7840, Mound F; Trench I1T; Square N 9/15; depth 10" 3°; "hm-vuy&lm
jar . Right ramus of Jower jaw and a right femur,

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

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

! Duerst, J. U—~Esploretions in Turkestan IL, p, 350 (1Bus),
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the longitudinal grooves, the anterior molar in both jaws is composed

transverse elliptical to lozenge-shaped aress, the second of two and the third of
ons ; the third upper molar shows a trace of the secondary ridge or heel on the
left side. For comparison -1 reproduce photographs of the skull and lower jaw
of 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).

Texrre. 1. Talers indica (Hardwicke). (2) Upper, and (b) lower right molsrs, %8, of specimens excarated st
Harappa. Noa. 505 and T84l respectively.

Distribution.—According to Blanford® 7. indica is found “ throughout India
lud{}qhnmmta]:klmahtm arbendmgwmmtu Baluchistan, but not east

of the Bay of Bengal”

Bub-family : Murix,
Rattus rattus (Linn.).

The Common Indian Rat.
70955, Mound AB: Extension of Pits I, IT; Square Q 24/5; depth ' 8° * Found within
a trough No. 7085 within pointed lotas 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 fomurs and 2 tibim,
The bones of the common rat found within jars in mounds AB and F agree
with those of the common Indian Rat and 1 have no hesitation in referring them

to this species.

i Rianford, W, T.—Faun. Brit. Ind., Mammalia, p. 397 (1801} ; the generi name for this form is, however, Tatera,
vide Wroughton, R. C.—Journ. Bombay Nai. Hist. Soc. XXV, p. 40 (1917).
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(Order : UNGULATA.
PERIZSODACTYLA.

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

Ares G. A subrecent fragmentary skull, palstal portion with 4th premolar and molars
1-3 of both sides.

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

964. Square B/N ; depth 16", Fragment of skull consisting of maxills with 4th premolar,
ﬂmlddlﬁﬂ.dtﬁtdpﬂwﬁm:oﬁﬁnﬁnﬂﬂa
npuﬁndtightmuiﬂ:viﬁ&&nﬂu:ﬂhyl:im&dm
ﬁght;ﬂmhkhm&lﬁmmd&dwﬂ.

D. 8. 40. Afe). (D. R. 8. coll.) “ from an earthen jar ™. Fragments of frontal and squs-
mmam.ﬁdﬂm;wdmpmm“m
process and s bit of the condyle; 20d phalanx of right hind leg; Srd premolar
lower right.

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

D. 8. 20. (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 accepting this sub-
genus, Later Lyddekker® in view of the difficulty in assigning the Kiang
either of the sub-genera Eguus or Asinus concluded that separation of
asses from the horse in the sub-genus Asinus *‘ seems no longer logical,” but
the Catalogue of Ungulates’ he again separated the Ass as Asinus,

The dentition of E. asinus was described in detail by Owen* he
good figures of the teeth of the upper and lower jaws. The question was
disoussed in detail by Ritimeyer’, who in addition to describing the teeth of
Ass disoussed the differences as compared with those of the horse. Other liters-
ture on the subject is fully summarised by Duerst (loo. eit., pp. 404-408). Unfor-
tmntelythaﬂuappammninammnuhtootmglmmjmdithnntpuﬁhh,
therefore, to analyse them on the lines of Riitimeyer's and Duerst’s observations,
but there can be mo doubt that these remains are those of the common Indian
Ao :

EE% gFe

n reference to the ancestory of the Domestic Ass, most suthorities 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. oit.,
p. 656) and other authors comsider Equus asinus africanus Fitzinger' of North-

' (imay, J. BE~—Zocl. Journ. 1, p. 244 (1923).

# Lyddekker, R—Norital. Zool., XI, p. 554 (1004).

# Lyddekker, B—Cat. Dngulate Mam. Brit, Mus. V, p. 36 (1016).

& Owen, R—Phil. Trana. Roy. Soc. London, CLIX, p. 541, pl. Iviii, fige. 1, 2 (1588).

s Rutimeyer, L—Abhand]l, Schweiz. paleonicl. Ges. IT, p. 10 (1875).

 Antonius, O.—Grandsige ciner Stammesgeschichle der Howstiere, pp. 266-273 (Jens, 1822).
? Fitzinger, M.—Naturgee, Saugethiere, 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 domestio

ass * with perhaps an infusion of africanus or twmiopus 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. The only
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®,

054 BN
Harnppe.

D.R.8,
eoll.

Harappa.

Mound
F

Harappa.

Sob-

Tmafing
Musenm
nknil.

Premalur 4—
Length of crown
Width of crown
Length of protocone . . i ‘W
Length from posterior murgin of crown to anteroroched
Length from posterior margin of crown to antarior lobe of
profocone,

Maolar 1—

Length af erown PR

Width of erown

Length of protocane
mﬁﬁmmmﬁnﬂmnhm
Length from posterior margin of erown to anterior lobe of
protocane,

Molsr £—
Length of crown
Wil of erown
Lengih of protocons
Length from posterior margin of crown to anbecrochet
Limgth from posterior margin of erown to anterior lobe of
protocand.

Molar 3—
Length of crown
Width of erown
Lingth of protocons
Length from peaterior margin of orown to antectoohiet

Lengtl from posterior margin of rrown to anterior lobe of
probione,

i
17

12
15

b

14

18
10
18

16

! Poccck, B, IL—Ana. Mag, Nal, Hid. (Ser. B) IV, p. 526 (1008).
‘Themummnghm-bummukmmthmlhuuMh;ﬂmﬂ{h.ﬂ,p.mhmmm

yerminology for the deseription of teeth as suggested by Osbamn—Brolution of Mommalian teeth (New York, 1907;

as been used in the above table.



30 ANTMAL EREMAINS FROM HARAFPA.

The above measurements compare very well with those of the Ass published
by Tscherski' except those of the 3rd molur 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 (loe eit, p. 300) in the cuse of the various upper teeth are as follows :—
Pm. 4:155—166; M 1:133—141; M 2: 130—144; M 3: 122125,

The metacarpals are 212-225 mm. in length with maximum diameters of
41-47 mm. and 45 mm. st their anterior and posterior ends (Plate V11, figs. 8, 9).

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

Family : RumNocEROTIDE.
Rhinoceros unicornis Linnmus,

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

seapula.
Blanford writing in 1801 (op. cit., p. 473) gave the distribution of R. uni-
cormis in India 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
Tersi, 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, o rather later,
some rhinoceroses inhabited the grass-jungles on the (langes at tle north end
of the Rajmehal hills, and were, 1 think, probably R. wniformis. 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).  SBemifossilized 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 extinet, the Indian hippopotamus for one, is shown by its cccur-
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
rhinos in a bit of jungle near Bigram and also at Piag near Chunar. Abul
Fazal® in  Adin-i-Akbari described the rhinoceros and recorded its occurrence
at Sambal (Sambhal), while Jarrett in a foot-note added, “In 1519 he (Babur)
mentions having started many of these animals to the west of the Indus where
none now exist . Al' in his paper on " Moghul Emperors of India as Natura-
lists " gives further references to the records of the rhinocerns in the Writings or
memoirs of the Moghul Emperors.

* Tacherski, J.—Mim. Acad. Imp. Sei. 8t. Petersburg (Ser. 7) XL, pp. 360-363 (1803},

* Beveridge, A. 8.—The Babur-nama in English, II, pp. 451, 657 (London, 1912.21),

* Jarrett, H. 5.—The Ain-i-Abbari (transiated into English), II, p. 281 (Caloutta, 1891),
4 Ali, Salim A —Jowrn. Bombay Naf, Hist. Soc., XXXI, pp. 551-861 {1927).
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The find of an almost complete right shoulder girdle of rhinoceros at Harappa
considered with the records detailed above indicates that the distribution of this
species 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 scapule. 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, gituated 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
ﬂdgu;'mitapnataﬁnrhlﬂthaupperputnithanpiminrﬁﬂmmdnwrthﬂpw
scapular fossa as a triangular plate, the tip of which is thickened into a kmob-
like structure. Thnmpuhtlmlyngrmwiﬂlﬂwﬁgmuuiﬂutoiﬂ.mi-
cornis figured by the Blainville (Ostéographie, ITI, Rhinoceros, Plate wi).

Measurements (in millimetres).

= s, | o
Length . . . . « . « = + o« ca. 470 460
Maximum width along the supraseapular border . . . - ca. 250 240
Width alongtheoorssoid . . . . . = o+ s 185 . 180
Topthelaplis .+ < o % 2 e w % e 310 310
Heightofspine . - - . o+ = o = 130 130

ARTIODACTYLA.
PEcoRA.
Family : Bovina.

Sub-family : Bovisa.
Blanford (Fauna, p. 483) remarked " By many modern writers the animals
hmrﬁu:dhthupnmhhwbmdﬂhﬁdnmgﬂmmlm

The distinctions between the latter, bowever, are scarcely of gemeric rank”,
2
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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' earlier
had cousidered the forms on osteological and other charscters to be distinct, bat
Lyddekker® pointed out that several of the distinctions in the crania as elucidat-
ed by Hodgson are not of generic value; he still treated the various Indian
fossils under distinct generic names, In his lstest Catalogue®, however, he
considered these sub-divisions to be of subgeneric rank only. Max Weber

(op. cit., pp. 592, 503) separated the cattle in the genus Bos with four subgeners
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 Linnmus.

The Zebu or Domestic humped cattle of India.

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

Mound ¥ ; Great Granary area; Square T 9/10, 15, 20; depth 1’-3'". 1st phalanx
of 3rd finger and caudal vertebra.

Mound F; Great Granary area; Square H 9 & 1 8; depth 0-3. Rib fragment;
Scapula fragment ; lst phalanx of Srd finger ;"two, 2nd phalanges of 3rd and

77376, Mound F; Great- Granary ares; Square I 9/6; depth 34". 1st phalanx
of 4th finger, and 3rd phalanx of 8rd finger.

Mound ¥ ; Great Granary area; Square 1 9/25; depth 3'5. 3rd-4th metacarpal
distal end, and right sstragalus. ,

Mound ¥; Great Granary sren; Square J 9/5, 10, 15; depth 3'-5". Two lower jaw
incisors ; fragmentary 1st and 2nd upper right molars; two lst, Znd pha-
langes of 3rd finger; 3rd-dth m:l:hrn]luf;,dmnlmd two let, 2nd pha-
langes of 3rd toe; three caudal vertebrs,

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

Mound F; Great Granary ares; Square K 9/2; depth 3'6". Sterual rib fragment;
right navioular, and 2nd phalanx of 4th finger. -

Mound F; Great Granary area; Square K 8/5; depth 38", Fragment of a charred
scapuls ; Znd phalanx of 3rd finger, and 1st phalanx of 4th toe. x

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

1653, Mound ¥ Great Granary area; Square T 9/14; 4. Fragment of distal end
of humerus; 3rd-4th metatarsal; right sstragalus and navieular,

Mound F; Great Granary 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 caudal vertebea.

Mound F; Great Granary area; Square 1 910, 20; depth 47", Rib fragment;
three Ist and two 2nd phalanges of 3rd, 4th fingers, and left astragalus.

1 Hodgson, B. H.—Jours. As. 8oc. Bengal, X{i), pp. 449-470 (1841),

! Lyddekker, B.—Mem. Geol. Sure. Ind., Pal. Ind. (Ber. X), 1, pp. 88-140 (1578).
4 Lydd=kker, R.—Cat, Ungwlale Mam. Hril. Mws., 1, pp. 11-12 {1013).
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Mound F; Great Granary srea; Square K 9/5; depth 5. 3rd premolar right upper;
Mmhrrigiﬂw;hﬂmhnﬁghtuﬂla&uppﬂ;ardm:m
upper ; lst, 2nd molars lower right left; several bits of molar teeth, upper
and lower; distal end of humerus ; gaviculsr right ; phalanges 1st and Srd of
fore-leg.

Mound ¥ ; Great Granary area; Squam I 9/8; depth 5'3". Left 3rd lower molar;
rib and axis vertebra fragments; caudal vertebra ; right humerus frag-
ment ; 3rd-4th metacarpal, distal end; right pelvie girdle fragment; astra-
galus right ; 1st phalanx of 3rd toe.

3769. Mound ¥; Great Granary area; Square I 9/8; depth 637 Hom frag-
ment ; Srd lower right molar and & fragment ; rib fragment; caudal verte-
bra; scapuls and pelvic girdle fragments; head of femur; 3rd-4th meta-
tarsal fragment; 3 specimens of right and left astragalus and right caloa-
nenm.

331. Mound F; Great Granary ares; Square M 11/15; depth 6'-8. Incisor tooth.

3848, Mound F; Great Granary area; Square 1 9/6; depth 6'9".  Proxinml frag-
ment of 3rd-d4th right metacarpal.

Mound F; Great Granary ares; Square I 9; depth 6-9. Fragmentary upper and
lower molar teeth.

Mound F; Creat Granary area; Square K 9/15; depth 6-9'6". Two right upper
and molars: 5 incisors: 6 caudal vertebre; fragments of 3Ird-ith meta-
carpal of a young animal: distal fragment of leff femur; epiphysis of might
tibin ; several 1st, 2nd phalanges of Srd, 4th fingers and toes.

783%, Mound F; Great Granarv area; Square T 9/3; depth 7. " From trough
No. 7839". Head of right humerus; proximal fragment of 3rd-4th meta-
carpal ; 2nd phalanx of 3nl finger; left astragalus,

7183g. Mound F; Great Granary area; Square H 923 depth T3°. Srd upper
right premolar; three fragments of lower jaw with left 3rd premolar and 1st
molar, right lst-3rd melars and left 2nd, 3rd molars.

1817. Mound F; Great Granary area; Squere T 9/18; depth 73",  Five fragments
of horn cores; 1st upper right molar; fragment of left ramus of lower jaw ;
3rd lower right molar; caudal vertebre; two proximal fragments of 3rd-
4th metacarpal ; pelvie girdle fragment; femur fragment; several frag-
ments of 3rd-4th metatarsals; right caleanemn.

Mound F: Great Granary ares; Square J 7/10; depth 6'9%.  Left lower 3rd molar;
fragment of left scapuln; left sstragalus; 1st phalanx of 3rd toe.

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

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

943. Mound ¥ : 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 snd 1st molar; right upper lst, 2nd premolars; distal fragment
of 3rd-4th metatarsal

7987. Mound F: Grest Granary ares; Bquare 1 8/19; depth 10°. Dorsal spine of
lumbar vertebrs ; fragment of left scapula.
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3929, Mound F; Grest Granary ares; Square I 9/7; depth 10'2°. *“ Out of a jar.”
Most bones charred. 1st upper right molar; thomcic rib fragment; left
scapula ; three fragments of 3rd-4th metscarpals; fragment of pelvio girdle;
Srd-4th metatarsal, left almost complete, and distal fragment of right.

2762. Mound ¥; Great Granary ares; Square I 9/19; depth 11°. Hom core, frag-
mentary ; proximal fragment of 3rd-ith right metatarsal

Mound ¥; Great Granary area; Square J 8/15; depth 11'9". Incisor tooth ; fragment
of left scapuls; fragment of right pelvic girdle; left caleaneum.

Mound F; Great Granary ares; Square M 11716, 17, 21, 22; depth 21'6". Frag-
ments of a thoracic rib and two vertebrse ; prokimal part of Srd-dth left meta-
carpal ; fragment of pelvic girdle; left femur head.

182 (3). Mound F; Tremch I; Square M 12/12; depth 8" Right sstragalus.

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

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

- 10212. Mound F; Trench I; Square M 12/9; depth 10°-106° Fragments of
occipital and frontal regions of the skull ; four homn-cores with bits of frontal
bones ; rib fragments; fragment of right scapula; distal hali of left hume-
rus; two fragments of radio-ulna; two fragments of 3rd-4th metacarpals;
wrist bones of right side; lst-3rd phalanges of hind legs; two fragments
of pelvic girdle; almost complete right femur; proximal half of right tibio-
fibula ; two 3rd-4th right metatarsals; sstragalus, ecalcaneum 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-dth fingers.

Mound F; Trench I; Square M 11/7, 8 12, 13; depth 164™17'6". Vertebral frag-
ments ; right scapuls fragmentary; head of fibula ; caleaneum right; “two
Ist and ome 2nd phalanx of hind leg.

Mound ¥; Trench T; Square 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 astragalns.

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

3924. Mound F; Trench I; Square M 11/23; depth 1. “Out of a jar." Partislly
charred. Distal end of left radic-ulna; two fragments of 3Srd-4th meta-
tarsal.

2053. Mound F; Trench I; Square M 11/13; depth 21°. 1st phalanx of 4th finger.

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

Mound F: Trench [; Squars M 11/22; depth 21°%". !nghthmmru,mnmﬁpkk_

Mound ¥; Trench T; Square M 11/17, 22; depth 216" Hom fragment; cen-
trum of axis; 2 almost complete Znd-3rd metscarpals, right, left; 2nd-3rd
metatarsal left, distal fragment and another fragment; right astragslns.

9590. Mound F; Trench ITI, Bquare N 9/3; depth 1'8". A csudal vertebra

1960, Mound F; Trench ITI; Square N 9/7; depth 11’. Incisar tooth.
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3920. Mound" F; Trench I1I1; Square N 9/4; depth 7°6". “From a fragmentary
jar No. 3020."  2nd phalanx of 4th finger; right and left astragalus (charr-
ed).

5630. Mound F; Trench I1I; S8quare N 10/1; depth 5'6"-8'. “ Out of an enclosure.”
Rib fragments ; head of right tibiofibula.

784%. Mound F; Trench TIl; Square N 9/15; depth 10'3". “From a 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 Ind premolar; 2 rib fragments; 3rd-4th metacarpal, proximal and
distal fragments; head of left femur; three fragments of tibia; 3rd-4th
metatarsal ; three specimens of astragulus, 2 right, 1 left, three lst and 2nd
Pphalanges.

10353a. Mound F; Trench IV; Square T 13/11; depth 53°. Fragments of frontal
area of akull; 1st phalanx of 4th finger; 2nd phalanx 3rd finger; fragments
of pelvio girdle.

1637c. & 2674 Mound F; Trench 111, IV; Square N 9/9; depth 8'9"-17'11", Incisor
tooth ; and right femur distal fragment.

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

Mound F; Trench VI; Square P 9/4; depth 3'%". “From the bottom of & large
jar.”  Femur head; Ist phalanx of 3rd toe

Mound F; Trench VI; Square P 10/8; depth §7°-11'10°, Right hom of s young,
gpecimen ; upper right Znd molar; fragments of lnmbar vertobrm ; almost
complete right humerus; fragment of Ird-4th metacarpal, distal end; 1st,
2nd phalanges of 3rd, 4th fingers; tibia right distal end fragment: astra-
galus left ; caleanenm right and left,

Mound AB; Extension of Pita I, IT; Square H9 &1 9; depth 2'-4’. Caudal verte-
bra; right tibis distal end fragment; left sstragalus; 2nd phalanx of 3nd
toe.

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

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

3733. Mound AB; Extension of Pits 1, I1; Bquare Q 24/9; depth 4'6". Fragmenta
of rib, humerus, and 2nd phalanx of 3rd finger.

Mound AB; Extension of Pits I, T1; Square P 24/13, 18, 23; depth 6"-9'. Scapular
fragments ; lst phalanx of 3rd finger.

Mound AB; Extension of Pits 1, 11; Square Q 24/3; depth 6-9. Ineisor tooth.

8690. Mound AB; Extension of Pits I, 1I; Square P 24/23; depth I116". * Out
of a jar."  Left calcaneum, badly charred.

Mound D; Trench 1; Square Q 31;: depth 0-3°. Fragment of upper premolar
tooth ; 3rd-4th metacarpal right, proximal fragment; lst phalanx of 3nd
toe,

Mound D ; Trench I; Square Q 81/20: depth 0-4'6". 3rd lower molar left.

Mound D; Trench I; Square Q 31; depth 6-9'. lst, 2nd left molars and incisors ;
caudal vertebrn ; 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 2315 Cenwrery H; Square B 33, 34/3d, 2135 depth 27" Fragments of cervieal
md lumbar vertebre and thoracie mbs; right trapesium.

H 489, Cemetery H; Square § 34/6; depth 8 3'%°. * Exposed burials.” Distal frag:
ment of left hnmerus; proximal bit of loft radio-ulna; head of right femur,
anil fragment of loft fibula.

H 503, Cemetery H; Square 8 34/1; depth 44". *“Exposed burials™.  Frag-
ments of hom; atlas, axis and fragmentary cervieal and thorcis vertebrs;
right cuneiform; two Ist and one 2nd phalanx of 3rd finger.

H{C Doep digging, Cemotery site. Two horn fragments and {mgmentary premolar
and molar teeth of upper jaw; two fragments of right and left ramus of lower
jaw ;" rib fragment; three fragments of scapuls; almost eomplete right
humerus, and two fragments; three fragmentary 3rd-4th metacarpals; frag-
mentary pelvio gindle ; six fragments of femur and two of left tibia; 4 frag-
mentary Jdrd-4th metatarsals ; three specimens of astragalus, two right and
one left; 2 incomplete specimens of left caleaneum; lst, 2nd phalanges
and 3nd toe.

D8, 1. Trench AB. (D.R. §. coll); *in the Eastern Series of Great Granary area”.
Upper molar tooth fragmentary; proximal fragment of right 3rd-fth meta-
tarsal ; nstragalus, right and left ; ealoanenm, right and left ; left navioular.

D. 8 16, PIL32; (D. R 8. eoll); depth 5'6°. Seapular fragments.

D. 8. 17, PIT-123; (D. R. 8. eoll); depth 9'0°. Axie and rib fragments (of a younp
calf).

D. 8, 18, PII93; (0. R. 8. coll); depth &'. Fragment of 3rd-#th metatarsal ; 2nd
phalanx of 4th toe.

D. 8. 20, Ab555. (D.'R. 8. coll.). Scapular fragment.

D. 8. 21. AF357. (D. R. 8. coll). Left astragalus; Ist and nd phalanges of 4th
toe.

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

D. 8 23 Af. 3657. (D. R. 8 eoll), Two cawdal vertebrs; scapular fragment ; lst
phalanx of 3rd finger.

D. 8. 26, afe) 376, (D. R. 8, coll), Fragmentary premolar and molar teeth; four
candal vertebree ; fragment of humeros; rght sstragalos,

D. 8 30, Afe). (D. R 8. eoll) Caudal vertebra; rib fragment; left ealeanemm,

" incomplete, .

B. 3% B; (D. R &. coll) ; depth 4",  Inecwsor tooth.

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

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

. 8. 38. A(e) 85. (D. R. 8. coll). Fragment of skull; left upper 2nd molar; alna
fragment ; 1st phalanx of 3nl finger; 3nl-4th metatarsal fragmentary; left
astragalus.

D. 8. 39. Afs) 192, (D, R. 8. coll). Fragment of upper jow, right side, with 3 molars,
and another fragment of palatal area; 2nd phalanx of 3rd finger; fragment
of pelvic gindle; proximal bit of 3rd-4th metatarsal; left astragalus and
left navicular. All the bones are of a young animal,

B 954. Square Bfn; depth 16'. 3rd upper premolar and 1st, 2nd molars; humerus
right, two specimens; three fragmentary 3rd-4th metacarpals and 3nd-dth
metatarsals.

==l
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II 7. Hom fragment; caudal vertebrs, and fragments of 3rd-ith metatarsal and
phalanges.

Ab-419. Five fragments of upper molar teeth.

1 9/19, 24. Fragment of right scapuls.

P IV 125. 3rd right lower wolar: four mb fragments ; left astragalus; lst phalanx

of 4th toe.

VI. 3. Fragment of hom core; fragment of & lumbar vertebra ; 3 fragmentary lst-
drd phalanges.

M 10/25. Caudal vertebfa; fragment of right radius; distal portion of 3rd-4th left
metatarsal,

11206(g). Olecranon process of right ulna.

K 9/25. 4nd upper right molar tooth.

Mound F : Trench VI ; Square P 10/8; depth §7°-1110." Fragment of lower jaw ; lefu
mrlgdumyledufugmnryright;mPhﬁuuiMﬁngm

I 7/16. Astragalus, right and left; right calcaneum incomplete ; 1st, 2nd phalanges
of 3rd finger.

P 24/22. Left lower Srd molar; two fragments of scapula ; olecranon provess of right
uha; proximal portion of Srd-dth metacarpal; head of femur; and right
caloaneum.

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 Srd finger;
right ealeaneum incomplete.

11266, Area G. annmtnftighthdioipelﬁnsi:dh:lﬂphalmxnihhm.

I 7/16. Two 2ad upper right molar; luwurjuwhgmmtwiﬁahﬂzdleﬁmnhr;ﬁ:g-
ment of pelvis; left astragalus. i

M IL lutup'p-arrightnnﬂ.{eﬂmnlnm: 3rd premolar and 1st molar, lower left; frag-
mentary upper molar teeth; caudal vertebra ; vertebral and metatarsal
fragmients.

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

The eattle 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 distinet types; (i) large, massive
form, probably of the type of the long-horned, humped " caitle (vide mfra, pp. 42,
43), and (i) a smaller form with short horns, which probably represents the
humpless race.

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

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

— M1 FIV; Ki23. | No lome
+ Distance between the bases of the horn-cares : : 142 v o
Distanoe between the tips of the horn-cores . . . 410
Length of the horn-core (slong outer curve) . i 185 ca. 260 250
lang:huiﬂmhntnm{ﬂm;inmmu} - - L 166 o, 210 210
Circumference of the hom-core at the base . . - 156 195 188
Diameter of the horn-core at the base . ., . . 54 65 64

Theupmmhrmthﬁnmﬂuapplmmbkthme&nmﬂnhujo-&uo
figured by Sewell (op. cit., pp. 658, 657), their measurements are also similar,
Bumufﬂmqularteathufthe]weijawmexupﬁ@lyuuﬂp:ﬂmﬁmd
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 N2 Ma
Length . - : - : : - : - = 4 28 42
Breadth (maximum) y : 3 - - - . 16 17 18

This fragment spparently belonged to the large long-horned, humped race,
for the teeth, which I 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 Anan
and of other cattle published by Duerst (loc. eit., Pp. 366, 367).

—_— FProximal Meding Tistal

Humerus—
Large-borned mee from Cemetery site HIC . T - 5 365 130 0 118
Large-bormed moe from Site FjV1 L . . » i | ou 330 ez 140 a7 128
EBmall-horned race from Monnd AR - ' = - - oo, X0 ] 87
H443. Emall-burned race from Cemefery 7. . . & | e 280 &0 1]
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= Longih, | Breximal | e | dismetr.

Bading wina—

10008a. Long-borned race from Mownd B, . . . . v ot = o2

Lang-hormed mmoe from Mouwnd F. . . L. d . - s uz

H83. Long-horoed mee from Cometery H. . S & w8 i .
Srd-4th mptacorpal—

Long-horned race from Site ¥ VI . . = o i - U

Long-hored raee from Se F IV . . . . . 3 a8 ¥ .

Ehort-horned o from Cometery Site HO . i 3 25 5% a2 6
dat phalanz (fore-leg)—

Longhorned mace from VI . . . . .. . B B0 41 48

10212, Bhori-horned race from Mound ¥ . . & . T 38 30 3'1
2wl phalanz (fare-leg)—

longhomed mesfrom F VI & & . .« & . i 46 4l (5]

10212, Bhori-bormed race from Mowad B, . ., o3 an 30 £
Femur—

10212, Long-bornacd mee from Mosnd ¥ . . ., 425 ea. 135 £ 120
Tibia— g

8830. Long horned race from Mound ¥ . . . . ) 102 A =

Short-hormed ree from Momd AB . . . ., = 7 M
o -4th wnetataraat—

10212, Bbort-horoed race from Moand ¥ . . . . 208 56 13 3
at phatacr (hind legl—

Long-hormed tace from Cemetery Site HC . % . L 73 I 2 33

Short-homed race from Monnd ¥, -, . . Lo (5 ] a0 3

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 Linnseus': and the
non-humped eattle for which he proposed the name Bos fawrvs. 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 iescendants of
more than one wild form", and he considered the humped and non-humped
eattle to belong to distinet species.  Riitimever* from a comparative study of
the skeleton of B. iwdicus, B. primigenius Boj. and other forms, concluded that
the Indian Zebu, as is clear from its skull, skeleton and general form, is a very

! Linnaras, C. von—3ysi. Nut. (ed. X), pp. 71, 72 (Holmim, 1755). Linnwus gives China as the provenance
B. radicxs, but apparently this was intended for the whole of Bouth-eastorn Anin.
2 Geoffroy Bt. Hilaire, I.—Hist. Nat. Gén., IT1, pp. 82, 91 (Paris, 1R54-82).
® Darwin, C—7The Variation of Animels and Plants under Domestication, 11, pp. T8, 80 {London, 1865).
* Ritimeyer, L—Nour, Mém. Soc. Helvét,, XTX, pp. 149, 222 (1562).
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 acconnt of the skeleton of the Indian Bovine divided them into four
genera, Bos, Bibos, Bison and Babulus, considered the Gayal or Mithan, B.
Srontalis Lambert, as an “ aberrant species leading to Bos™. Blyth ® proposed
for the Zebu the name Zebus gibbosus and statéd that the * humped eattle are
unknown in an aboriginally wild state; and I am strongly of opinion that they
will prove to be of African rather than Asistic 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 Cwsar)”. 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. namadicus. 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. grumiesis Linn.,
and in his “ Palmontological 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.

Lyddekker * 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 deseribed
the differences between the skulls of the Nerbudda Ox, Bos namaqdicus Falconer
and B. primigenius, and added that the oranium of the. former approaches that
of the genus Bibos to which he referred all the recent wild eattle of India.

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

Blanford (Fauna, p. 483), who considered B. indicus to be specifically distinct
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 ™.

1 Hodgson, B. H.—Journ. As. Soc. Bengal, X, P 460 [ 1541).

® Blyth, E.—Jowrn, As. Sor. Bengal, XXIX, pp. 284, 285 (1880), 4

* Ritimeyer, L— Verhandl. Naturfor. Gesel. Basel, IV, pp. 346-354 (1865) ; and Nowr, Mém. Soc. Helvit, XTI,
PP 107-171 {1887).

¥ Lydidekker, R.—Mem. Geol. Swre. Ind., Pol. Ind. (Ber. X}, 1, pp. 50, B0, 96112 (1878)

* Sclater, W. L—Cat. Mammalia fnd. Mus., 11, p. 131 (1B01).
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Duerst’s earlier memoirs ! are unfortunately not available in Caloutts, but
in his careful account of the Anau form (loc. eil., pp. 359-369) he, as u result of
his studies on the fossil remains of the bovines of Indian Pleistocene, concluded
that Bos mamadicus represents “*the European Urus for the Asiatic Continent .
He mnrde&hmﬁnnums‘manf?.mmadicmuiwﬁchhnmﬁdmﬂﬂ
macroceros Duerst to be a synonym (p. 359), and recorded further remains of
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.
namadious, and “is absolutely the same ox that was possessed by the ancient
Egyptians”.  The earliest remains of this breed from Anau he considered to
besauldusuhuﬂ.U.{p.dlﬂ},mdsﬂﬂuﬂthntmmdingtnthaﬁhinmmm
this form reached India with tribal migrations about 3468 B. C. Its present-
day distribution in India, according to this author (vide his pl. LXXXY) 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 ancestry and “descent of the domestic cattle are unfortunately not available
in Caleutta and for their views 1 have had to rely on Hilzheimer's careful sum-
mary 2. 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
varions 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 :—I1. Urrassen-Gruppe, and 2. Lang-
stimrassen ; and considers the Asiatic Zebu to be closely allied to his subgroup
“ Steppenrassen ” of the first group.

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

¢ Dusrst. J. Uo—Die Rinder som Bubylonien, Assyrien und Egyptien (Beclin, 1699) and Arch. duthropol. Broun-
schineig, XXX, pp. 2353-204 ; 5 pls. (1904}

* Hilzheimer, M.—DHe Sdugetiere in Hronns Tierlchen [4th edition), IV, pp. 334-347 {Leipzig & Wien, 1920)

* Antonius, O—Grundsige einer Stammesgeschichie der Houaticrs, pp. 155-104 (Berlin, 1922).
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widely distributed ancestral type of Kurope and North Africs. The Urus
existed for & long time in prehistoric times. In the eadier 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 o detailed
account of these huntings reference may be made to Antonius (loe. it pp. 160~
163).

Nehring, Duerst and Hilzheimer derive the Brachyceros-stovk of the domestic
cattle of Europe from the Urus, but Riitimeyer considered it to be derived from
the Indian Banteng.  Antonins 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 #000 B. C.

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

The history of the Zebu-stock, according to the suthor, is very complicated
and far from clear. Keller's view of its origin from the Banteng based on Riiti-
meyer's suggestion, cannot be accepted, as has been clearly proved by QGanz?,
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, mamadicus Falooner of
the Indian Pliocene. He discusses in detail the distribution of the Zebu-stook
and is inclined to consider the red, straight-horned type of the Russian-Asiatic
Bteppes as u closely allied form which may either be a direct descendant or result-
ing from a cross with the Zebu-stock.

Max Weber (loc. eit., p. 504) agrees in the main with Antonius, and derives
the Zebu-stock from the Asiatic Urus. Al the domestic races of Cattle of Asia
and Africa, from the Central African Sangs 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 Valley; (i) the large-horned, humped cattle, engtav-
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 earlier pro-
genitor B. plunifrons Riitimever, 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

! Gane, H.—Banteng und Zebu und ihrer gegenseitipes Verhilinis {Halle, 1915).
tlll.ﬂhlll,ﬁlt-lﬂhu..—xﬂﬂjn-&ﬂﬂl the Imdus Civilizziion, I, pp. 25, 20 (London, 193)).
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unearthed at these places, must have been evolved and domesticated st a fairly
early date by the people responsible for the early civilization of the Bind area.
According to Sir John Marshall (loc. eit., p. 106), * there appears to be no suffi-
cient reasons for pushing back the ferminus a quo of its antiquities earlier than
3250 B. C. At the same time it is evident—and 1 should like to stress this point
once again—that the culture represented must have had a long antecedent history
ﬂlltlwlﬂilﬂiIndin,taﬁngunbucktamugsthntah'pm&mtmun]yh&dimly
surmised ”.  This distinguished author also definitely states that the Indus
people had domesticated the humped Zebu and the short-horned bull (Introdue-
tion, 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. (., 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. eit., 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 85; depth 3'8". 2nd phalanx of fourth
toe,

Mound F; Great Granary srea; Square 1 9/15, 20; depth 3'4'6". Symphysis of
lower jaw without teeth.

7173a. Mound F; Great Granary area; Square 1 9/3; depth 6'6". “ From a very
fragmentary round jar” Left caleaneom, fragmentary.

Momd F; Great Granary area; Bquare J 7/10; depth 6'9". st molar upper righ-;
left caleanenm ; 1st phalany of 4th toe.

1817. Mound F; Great Granary area; Square 1 9/18; depth 7'3" Right horn core,
fragmentary.

Mound F: Great Granary area; Square I 7/10; depth 9°10°. 1st phalsnx of Srd
tioe.

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

Mound F; South end of Great Granary ares; Square I 9/16; depth 7'4". Right
femur head.

10333a. Mound F; Trench TV; Square 1 13/11; depth 53", Distal fragment of
drd-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; Bquare § 34/6; depth 3'8". Distal fragment of left mdio-
ulna.
H 503. Cemetery H; Square 8 34/1; depth 4'4". Right ramus of lower jaw with
Jrd molar tooth, fragmentary.
Ares G; Square 11/27; depth! 2 large fragments of skull, in one the palatal
portion moderately well preserved.
Area G: Trench II; Square AM 40/21; depth 134", Two fragments of right
Lorn-core.
G 289. Area G; Trench II; Square AN 43/21, 29; depth ! Right femur distal
half; right tibia proximal half.
5440a, b, c. Mound AB; Extension of Pits I, IT: Square Q 24/10; depth 10-10'6".
Left ramus of lower jaw.
F VAV © t 1st molar, upper right, fragmentary.
IT 39, ¢ t Baoral vertebre, fragmentary,
D. 8. 27, AL (D. R. 8. coll); 5 below surface: Right Ist molar; right and left Ist
i premolar of upper jaw; eaudal vertebra.
D. 8. 43 B. (D. R. 8 eoll) ; 21" below surface. st 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 poorly
preserved, and in most cases their grinding surfaces are badly wom 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 \' (fig. 7).

= Hamppa Indian Mumeum
specimen, specimen.

Premolar 1--

Length : : . . ; ; , ; ; 2

Maximumwidth , . . . . . . o~ :1 2
Premalar 2—

Length ; . i . . i . g - i 16

Maxtmnm width | . ’ . . : - . . 15
Premolar 3—

Length g ] . : - . » : : o s :

Maxinom width | " - . . . - - . e i ﬁ
Molar 1—

Ll'ng_t-h L ; . ‘. ‘ ~ - 3 4 21 30

Maxinum width . ; : . . _ » . 1 24 2
Molar 2—

Length " : 45

Maxvmnm width . g an
Molar 3—

Length ;

Maximuom width | g g
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The sccessory columms are not strongly developed and the enamel plieations
resemble those of Bos' fromtalis figured by Duerst (loe. e, 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
thm.hnmthahiummdmme,ﬁumthmnfrmmapadmm. 1 figure
one of the larger bits (Plate Vv, fig. 8).

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

From the very close structural resemblance between the skeletal TEMAInS
excavated at Harapps and' those of domestic buffaloes in the Indian Museum,
IminnliuedtnnomidmtheﬂamppnumiuuthmuithE&ummﬁmmd
race of the buffalo such as is found in India at the present day

_Thzln&innbuﬁnluhuﬁghﬂy'hmmadmthsmumrn!thadnm
ticated buffaloes by Riitimeyer!, Hilgheirger* and other authorities. Riitimeyer in
the work cited sbove considered Hemibos (riguetricornis Falconer® from the Miocene
beds of the Siwaliks as the ancestor of the Buffaloes (3. ). From this form
he derived the Indian Arna or the Bos (B.) bubalis Linn. through Bubalus pal@indicus
Falconer of the Pliocene Age. The African buffaloes, according to Ritimeyer,
buh:ngtua&iut'mﬂmkwhinhdiﬂminthg form of the occiput, in the choanwe
being posteriorly placed, and in having semicylindrical -horns. According to
Lyddekker (loc. oit., p. 90) the “ living Babulus arni (=B. babulis) ‘of India is
without doubt the direct lineal descendant of the gigantic Bubalus palewndious
of the gravels of the Nerbudda and the topmost beds of the Siwaliks™. In
view of the discovery of stome implements with the remains of extinct buffalo
in the valleys of the Godaven and Nerbudda, he was of opinion that it was
undoubtedly a * contemporary of man” Hilzheimer (loc. cit., p. 312) believes
that the Indian 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. Thia
view, according to the author, is supported by the skeletal remains of the buffalo
which hsve 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 inhsbitants of Persia, Babylonia and Assyria™,
as * Babulus palwindicus Falconer or the recent form descending from that
Pleistocene species, Bubalus arnee Kerr” Its best representation according to
Duerst, is found “on the cylinder seal of Sargon, King of Accad, who reigned

-

i Ratimeyer, L—Verhandl. Naturfor. Gesel. Basel, IV, pp. 326-334 (1865); siso see his detailed work Nous.
Mim, Soc. Helvét, XXTI1L pp. 32-52 {1867).
* Hilgheimer, M.—Die Séugetiere in Bronns Tierleben (4th adition), TV, p. 313 (Leipzig & Wien, 1920},
% For description of the Indian fosil Ruminantis see Lyddekker, B.—Mem, Geol. Swrv. Ind., Pal. Ind. (Ser.
X} 1, pp. 55140 and 174-176 (1878).
v}
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B.C. 3500 to 3750 "% 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 sbout 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 n domesticated or semi-
domesticated animal, is, according to Sclater®, “In low lands and SWAmMpY
places, never in mountains; Assam and (Ganges Valley including the Nepal
Terai (Hodgson) and the Sunderbunds. In the peninsula of Indis 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 traly feral or merely the escaped
domestic animal . Max Weber (loe. cit., p- 593) considers B. sondoicus (Riiti-
meyer) of the Sunda Islands to be synonymous with B. bubalis. The Indian
Buffalo has also been introduced into Egypt, Italy, Hungary and South Russia,

Subfamily : Carrmva,

The skeletal parts of sheep and goat are so closely similar that it is not
n easy matter, particularly when fragmentary remains alone are available, to
decide definitely whether they belong to the sheep or the goat. Riitimeyerd,
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, further, show
a slimness corresponding to those or the deer family. Comevin and Leshres
studied several domesticated races of sheep and goat in addition to the skeletons
of various wild forms, and fouhd characteristic differences in the gkull, the verte-
bral column, particularly in the form of the axis, the apophyses of the dorsal
vertebr and in the numbers of the lumbar and caudal vertebrm, in the pelvic
girdles, in the relative sizes of the metacarpals and metatarsals as compared
to the lengths of the humerus and radins 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, 5. F.—Cumbeidye Anciont Hisory, 1, P 156 (Cambridge, 1923), however, the dats of the
reign of Sargon of Apade s consiilered by varivus avthorities to be somewhers between 2872-2500 B.C.

i Antoning, O.—frundsige eiver Stommreagrochichte der Hanstiere, P 20 (Jens 1083),

38clater, W. L—Cut. Mawmalia Tud. Mue. TI, pp. 199, 130 {1561).

* Rutimeyer, L—Nowr. Mém. Soc. Helvdt, XIX, pp. 124-129 (1882),

3 Comevin et Leshive—Bull, Soe, d'Authropol. Lyoms, X, P 47-72 (18813,

§ hrits, Mc—Jalrd, K. K. Geol. Reichuwa. XLI, p. 851 (1802). Also see Duerst, log. cit., p. 381,
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mung der ganzer Kiefer (wenn nicht ganze Schidel vorliegen) ist schwankend
ungeachtet der von Riitimeyer in seiner Fauna der Pfahlbauten, pp. 124-129,
angefithrten 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 diffioulty. 1 have
carefully compared the material svailable with skeletons of goats and sheep
in the Indian Museum, and even then some of the identifications must be doubtful.

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

(Plate VI, figs. 1-5.)

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

Momd F; Great Granary area; Square J 9/5, 10, 15; depth 1-3'6". Left ramus
of lower jaw fragmentary, and distal end of right tibia.

Mound ¥; Grest Granary ares; Square I 910, 15, 20; depth 1'3'6".  Distal end
of left Srd-4th metatarsal.

Mound F; Great Granary area; Square K 9/2; depth 3’ 6". 1st phalanges of Ird
finger; 3rd toe. '

1817. Mound F; Great Gmanary area; Bquare I 9/18; depth 7' 3". Left ramus
of lower jaw; fragments of radius and tibis (charred).

7848a. Mound F; Great Granary area; Square I 9/14; depth &. * From. lower
half of a fragmentary jar". Distal end of right 3rd-4th metacarpal.

Mound F; Gireat Granary area; Square J 9/19; depth #°. Right calcaneum.

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

3906. Mound F; Great Granary area; J 9/9; depth 9 8°. Fragments of femur
and tibia ; 3rd-4th metatarsal.

3920. Mound F: Great Granary area; Square I 9/7; depth 10° 2°. Distal end of
left 3rd-4th metacarpal.

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

Mound F; Trench I; Square M 11/17, 22; depth 21’ 6°. Fragments of left mmus
of lower jaw. g

Mound ¥; Trench IV, Square K 12/3; depth 1 Fragments of left humerus, radius

' and femur. ~

H307b. Cemetery H; Square 8/34; 5, 10; depth 2’ 10", Distal end of left humerus.

H302f. Cemetery H; Square 8 34/1; depth &' 6°. Fragment of right maxilla with
M 1-3; frogments of left humerus, radius and fbula.

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

Mound D ; Trench 1; Square Q 31; depth 6-%. Right lower 1st molar; 2 fragments
of a hom core.

Mound D; Trench I; Q 30; depth 69, Fragment of left scapula.
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Mound AB; Extension of Pits 1, II; Square P 24/13, 18, 23, depth 6-9". Distal
ends of two specimens of right humerus.

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

964. | Square Bn., depth 18’. Palatal portion of skull with premolars 1-3, and
molars 1-3.

D. 8 18. P 1163; (D. R 8. coll); depth . Homn core, incomplete.

D. B 27, Af; (D. R 8. coll); depth &. Upper right second molar.

H 507. Cometery H; depth 3'10°. Fragments of lower jaw and a sternal rib.

H 573. 1 ¥ Incomplete right femur.

The few teeth available do not show any special peculiarities and generally
resemble those of the recent domestic goats; 1 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. eif., pp. 48-50, fig. 6). 1 figure the
fragment of a lower jaw No. H 507 (Plate VI, fig. 1).

The hom cores are unfortunately all very fragmentary, but they resemble
those of a goat figured by Duerst (loo. eit., Plate lxxvi, fig. 14) and the inmner
cavity of the.core is, as in the case of the Anau goat, very extemsive. 1 re-
produce a photograph of the specimen (No. D. B. 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. 1 agree with Blanford (Founs, p. 503) that there “can be no doubt
that C. a@gagrus is one of the species, and probably the principal, from which
tame goats are derived,” but the adoption of the name Capra hireus mgagrus
for C. egagrus—the Persian Wild Goat as Blanford calls it—as Lyddekker!
has done, implies that C. mgagrus is derived from €. 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 (. egagrus race indicus.

The ancestry of (. @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. EQagrus,

Blanford's view in reference to the ancestry of the domestic goats has been
noted above. Lyddekker® went a step further in considering C. @gugrus  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 .  Danford4
had, however, some years earlier m;ggaatéd that while @gagrus formed the

' Lyddekker, B—Cot. Ungulate Muin. Brit. Mua., T, pp. 156, 157 (London. 1813).
* Lyddekker, B—Mewm. Geol, Survey Ind., Pal. Ind. (Ser. X) I, pp. 180-171 (1578).
* Lyddekker, R—Homa and Hoofs, p. 107 (London, 1893).

* Danford, 0. G—Proe. Zool. Soe, Londom, PP, 458468 (1870).
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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
mmhﬂmmg«mmmmmﬂﬂf@}. and, in View
of the oclose similarity of the present day Indiar forms to modern Egyptian
gosts, considers these ghort-horned forms to have s preponderance of @gdgris
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, ss 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 Asin and Europe. Hilzheimer? remarks that
as 8 result of recent work the origin of the Domestic Goat may be considered
to be definitely solved. He believes the domestic types 1o be descended from
the wild Goats of the genus Capra, and is of the opinion that gemers like Hemi-
traqus Wwere in MO W8y concerned with their origin. He divides the domestic
types into two groups i—Hirous-group and the Priscs-group, The former group,
according to the author, is mainly confined to North and Middle Europe, though
some forms sre also found in Southern Europe, but it does not extend to SBouth
and Central Asis. In the latter group he includes the Zthiopian Goat, various
races of which are found in Arsbia, 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
‘n the main with Antonius in sccepting three " Domestikationscentra ”, and
considers C. @gogrus as the ancestor of the sable-horned goats, In view of the
above and C. prisca being probably a descendant of C. agagrus®, 1 propose desig-
nating the Indian Domestic Goat as C. agagrus race indicus.

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

(Plate VI, figs. 6-13.)
H 501f. Cemetery H; Square 8 34/1; depth 4' 8"-5' 3", Incomplete and badly com-
pressed siull.
Mound F; (Great Granary area; Square K 9/2; depth 3 6. Fragment of left hu-
mers.
7851a. Mound F; Great Granary area; Square 1 §/3; depth 3 10°. " From a very
fragmentary jar No. 7851." Left hom core.

! Antonius, O.—Grundsige riner Sinmmeageachichte der Hauatiere, pp. $26-231 (Jens, 1922,

* Hilzheimer, M.—Die Sougetiere in Brehms Tierleben (4th edition}, IV, pp. 288-204 (Leipxig & Wien, 1920},

8 In this connection ese also Bohwartz, E.—Ann. Mag. Not. Hist. {Ser. 10) XVI, pp. 433437 (1938). who
eomeludes that * there cannot be any doubt that the majority of domestle goats, including * O, prisca” have
bean derived from the wild €, a. agugrie ™. Eartier in his paper, he however considers mgagrys s & b
specien of O, hircus Linn.
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Mownd F; Great Granary ares; Square K 6/5; depth 5. Distal end of left 3rd-
ith metatarsal.

9169, Mound F: Great Granary area; Square I 9/8; depth 5' 3. Fragment of left
ramus of lower jaw with M. 2 8,

Mound F; Great Granary aren; Square T 9; depth 6-9., Two fragments of right
tihia.

Mound F; Great Granary ares; Square K 9/15; depth 6-0". Fragments of tihia,
femur and 3rd-4th metatarsal; Ist phalanx of 3rd finger,

3905. Mound F; Great Granary ares; Square J 9/9; depth 9 8. Two left horn
cores ; distal part of left tibia,

408%. Mound F; Great Granary ara; Square K 83 ; 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/I5; 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 TII, Bquare N 10/1 ; depth 9. Left caleaneum.

16008(a), Mound F; Trench V, Square 12/25; depth 9. 1Ist 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. 1-3.

Mound F; Trench VI; Square O 9/19; depth 4" 4", *“ From an oval ghara.” Head
of left tibin.

Mound F; Trenoh V1; Square P 10/8; depth 8 711 10". Distal end of right
humerus ; proximal end of left radius; promixal end of Srd-#th metacarpal ;
distal end of lefe tibia. '

Mound I'; Trench T; Square Q 31/20; depth 0-4" 6°. Lels sstragalus and caleaneum.

4051. Mound P ; Trench I, Square Q 31/19; depth 1’ 6°. Left 3rd lower incisor.

H 183. Cemeterr H: Square 8 34)6; depth 3' 8. Tibia fragmenta.

H 484h. Cemetery H; S8quare 8 34/2; depth 5' 10 Lower jaw fragment ; Ist molar
upper right ; fragments of humerus and tibia, ; right astragalus ; left navieular
& cuboid ; Ist phalanx of 3rd finger.

H/C.—Cemeterv site, deep digging. Two axis and one 3rd cervieal vertebra.

Mound AB; Extension of Pits [ 11; Square Q 24/18; depth 5 3°. 3rd lower molar
right ; Ist phalanx 3rd toe, .

Tlide. Mound AB; Extension of Pits I I1; Square Q 25/1; depth o', Fragment of
left humerus,

954. Square B/n; depth 16" Almost complete right tibia,

T RIS 1t Distal end of right 3rd-dth metacarpal,

13/15. 1 1 Left radius fragment: Srd-4th mietacarpal, proximal and distal ends;
distal end of left femur.

I 835. t 1 Distal end of right tibin and fragment of 3rd-4th metatarssl,

531 ¥ ¥ ! Two 2nd upper molar teeth.

PIIES. 1 T Cervieal vertebral fragment ; foigments of right humerus, femur and
peatoral gindle,

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

3819. “ Bpeil earth.” Fragment of horn core.

G 10212, ? 7 Distal ends of left bumerus and femur; proximal half of Ird-dth
metatarsal.

VIS, 1t 3nd-4th metacarpal fragment, and 1st phalanges of 3r and 4th fingers,

Pit T, Rev. II. 1 T Left humrmn.djutnlrm_h pm:imnlputn{ﬁghsu&im,'
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D. 8 18 P IL93; (D. R. 5. coll); depth 9. Left 3rd lower molar; distal frag-
ments of left and right humerus; fragment of pelvio girdle; right ealoaneam.

D. 8 20. Ab855. (D. R 8. coll). t ? Sternal rib fragment; left Srd-ith meta-
carpal, proximal part.

D. B 21. AL 357. (D. R.S.coll). 1 ! Right 3rd-4th metacarpal fragment.

D. 8. 27. Ai: (D. B 8. coll); depth &', Fragment of right Srd-4th metacarpal.

My remarks in reference to the remains of the Goat from Harappa (supra,
. 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
hngbunaurnahﬂliawxilnble,anﬂitis&iﬁmlt,thumfm.tdhﬂaminnhmt
the sizes or fo take measurements for comparison with those of other forms.

Two almost complete homn 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).

- 2,
Length of thohomoore: « . . . . . . 100 140
Ciroumferenice at base . L . T : ol 450 92
Cireum{erence 20 mm. below the tip 2 ' ; . . 40 38
Longitudinal diameter . . . . . . . . 30 38
Tansvesediameter . . + = =+ =+ = « A a3

The horn 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).

Thgon}yakuﬂ{l’lntaﬂ.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. cut., p. 53,
fig. 3). The teeth also, so far as I have been able to compare them with those
of recent specimens, are similar.

The limb bones including the phalanges do not 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
difficulties as the Indian Domestio Goat (vide supra, pp. 48, 49). Sewell (loc. cit,,
p. 650) 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 Palearctic 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

' Lyddekker, R— Hoofs and Horne, pp. 57-88 (London, 1803).
% Antonine, O.—Grandsige fines Stemmesgeackichte der Havatiere, pp. 204-220 (Jena, 1922]

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 homns 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 vonnection with
the Indian sheep. Duerst (loe. eit., pp. 370, 380) recorded the remains of a
wild sheep from Ansu under the name Owis vignei arkel Lyddekker, and of &
domestic sheep, which he considered to be identical with the * turbary sheep ™
of the Swiss Lake-dwellings, and, therefore, designated as Ovis aries palustris
Riitimeyer. Though he considered it possible that & tame turbary sheep * can
hnvnuﬂginimdﬁumnwﬂﬂﬂmhﬁgndmhl"hnﬂmmggwmdthnthm
sheep of Anau may be “an autochthonously derived domestioated form”,
Lyddekker' in his last work was of the opinion that “ it is most probable that the
mouflon (0. musimen) is one of the ancestral forms'. This species of wild
sheep is found in Sardinis, and though it is of importance in connection 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 hbe, with reservation, includes the hairy
which is distributed in Asia from north Arabia over Afghanistan to India;
Harappa form was probably one of this group of long-legged. long-tailed
Max Weber (loe. cit., p. 589) who summarises the earlier literature, noted
the various races of the Domestic Bheep, which are designated 0. aries
are the result of domestication over a long period both in Europe and
After discussing the descendants of 0. ammon Linn.—the Argali of the
Range, he considers the turbary sheep—(. aries palustris to have been derived
from the Red Sheep of Asia Minor—0. orientalis Brandt & Ratzeburg: From
this descended the European (). musimon, while the short-tailed North European
Sheep is also believed to be & 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 0. 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 (). wvignei ancestorship for the Hurappa Sheep is indicated.
The range of the Urial—0. vignei which, according to Blanford (Fauna, P
408) “is found in the Punjub Salt Range and in places throughout the ranges
west of the Indus in the Punjob 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 | propose provisionally to designate the Harappa Sheep
—Owiz vignets race domesticns.

EFEEEEf

! Lyddekker, R—Cat. Ungulate Maw. Hrit. Mus, 1, p. 75 {London, 1013).
* Hileheimer, M.—Die Saugetiere in Feehms Tierlsben (4th edition), IV, pp. 257-268 (Leipuig & Wien, 1020),
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Femily : Cervinz.
Cervus (Recurvus) duvauceli Cuvier.
(Plate 1V, figs. 1, 2.)
H/C. Cemetery site, deep digging. Fragment of right antler.
350, Mound AB; Extension of Pits I, IT; Square Q 24/2; depth 4". Antler tip.
3733. Mound AB; Extension of Pita I, I1; 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.

2990 Mound AB: Extension of Pits I, IT; Square Q 24; depth 7-9°6". Antler

1159. Mound AB; Extension of Pita I, I1; Square P 24/12; depth 7' 4°. Fragment
of antler.

170. Mound ¥; Grest Granary area; Bquare J 9/20; depth 8" 6° Antler frag-
ment, 4

7857a, Mound F; Grest Granary wrea; Square H 9/23; depth 4' 6" 4 antler frag-
ments. ;

9389, - Mound F; Trench ITT; 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; Square N 9/15; depth 10°3". “From a very frag-
mentary jar”. Antler fragmeat.

10341, 1 Antler fragment.

10368, Mound F; Trench IV, Square I 14/14; depth 7" 6°. 4 antler fragments.

1 have carefully compared the antler fragmenmts excavated at Harappa with
those of O. 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, I reproduce photo-
-graphs of these specimens on Plate IV (figs. 1, 2).

Distribution.—According to Lyddekker® the range of this species ™ is res-
trimedtnlndin,mmndingmtwnrdoithnﬂayuiﬂmgalurwﬂeyhm
.&Lnngthﬂfmtnithuﬂimnlaynitamhmthermtimmﬂppuﬂsaamint.ha
east to the Kvarda Dun west of the Jumna, Assam, a few localities in the Indo-
Gangetic plain from the Eastern Sundarbans to Bahawalpur, Rohri in Upper
Sind, and parts of the extensive area lying between the Ganges and Godaveri
valleys as far esstwards as Mandla.”

'Tﬂmpﬁmdummtmlhthm—l&#ﬂdﬂﬁm.ﬂwnid!ﬂuihmm

Museum, pp, 85, 86 (Caleutta, 1008),
* L yddekker, R—Cot. Ungulate Mam. Brit. Mea., IV, pp. 96, 06 (1915).




Family : Svips.

Sus cristacus Wagner var. domestitus Rolleston.

D. 8 27. Af; (D. R 8, coll); depth &'. 3rd left upper.

D.8.15. ! (D R 8, eoll). Lower jaw fragment with left M. 2,

Mound F; Great Granary area; Square M 11/16, 17, 21; depth 91’ 6°. 1st and Snd
lower left Molars.

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

3929. Mound F; Gmtﬂmn}'lm.ﬂqmliﬁ depth 10° 2°. Lower jaw
fragment with 3rd M. right.

3750. Mound F; Great Granary area; Square I 9/8; depth 5’ 3. Upper jaw fnmg-
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 radiua.

©2566. Mound F; Grest Granary ares; Square I 9/8; depth 6’ 4. Lower jaw frag-
ment, left romus with M. &, 3.

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

LIl
Mound AB; Extension of Pits I, IT; Square Q 24/3) depth 6'-9". Metatarsal of 4th
toe.

Mound F: Great Granary area; Square J 7/20, Metacarpal of 3rd finger, right.

Mound F; Great Granary ares; J 9/5, 10, 15; depth 1’3 6. Right calesneum.

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

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

G-10212. t Beapulas right sad left, almost complete and 3rd right metstarsal. 1st,
2nd thorscic snd 1st sacral vertsbral fragments.

H 483. Cemetery H; BSquare 8 34/6; depth 3’ 8". Rib fragments and phalanx of

Bth toe.
J12/2¢. 1 Rib fragments.
19/10,22. ! Metacarpal of 3rd finger, right.
PIRS. 1 Rib fragments.

As there has been a considerable difference of opinion wmongst the various
suthorities in reference to the existing Asiatic species of the genus Sus Linn.
it would be useful to prefuce my remarks sbout the Harapps pig with a short
summary of the literature on the subject. The common Indisn form, as the
name indicates, was described as 8. erisfafus 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 8. oristafus, and Gray® confirmed this
mmminrutheukuﬂsofthetwufnmmmmme&. Riitimeyer* believed
8. indicus (=S8. cristatus) to be the representative of a distinct stook, if not a

' Wagner, J, A.—Munch. gel. Axs. IX, p. 536 (1539),

*De Blainville, H. M. D.—Osteographis des Mammiféres, IV, p. 120 (Puris, 1830-04).
* Gray, J. B—Proc. Zool. Soc. Londow, p. 130 (1852},

S Rtimever, L.—Newe Denbuchr. naturf, Ger, Bosel, Teil TV, pp. 186-190 (1862).
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distinct species. Nathusius' considered S. vittatus Miiller & BSchlegel, of the
islands of Java, Borneo, etc., as the parent stock of S. indious. Nehring®
lgmlingwithﬁathusiusmsudsdﬂ.uimtobamlyamﬁnmhliﬂmd
the insular S. wittatus. Blyth? divided the Indian wild pigs into three species :—
S.Wmmwﬂ._m%ywﬁhlwﬁumgunfdm
bution throughout India, Ceylon and Arakan, snd S. seylanensis Blyth from
Ceylon. Hﬂdilﬁngnilhad_thnthmnpuﬁiﬂb}'thuformu{thaﬂmﬂmdparﬁ-
uulniybjﬂubmdthnfitsmﬂipitalphm;theﬁmunithﬂﬂmgﬂmﬁu
hdngthnhmn&ﬂtu;dmtounmmdthntufthm&ylonfnrmthanmm
He further added that the widely distributed S. indicus spproximates in skull
characters to the Europesn 8. serofs. Jerdon® remarked that the Indian wild
hogmasf'worthyniupeciﬁcdiathnﬁnnumanyothmrmpisedm".
Rolleston® ﬁnughh&umahmdﬁhihmﬂuﬁmabuut&ewiﬁnﬂiﬁarm-
tistions of the various Asiatic species, concluded that “ whilst Sus eristatus,
'&lmqﬁ,ﬂu-ﬁmmdhﬁmmhmnulmommtadgmnp
ﬂmmm,mwhi@mmmmmdmw
mtanalﬁud,':ﬂthmambspmiudiﬂurinpohhuimui&mﬂnﬂmtni
spmiﬁculmhum&mmuihwlfrumSus,m,mdﬁnnﬂy
hnmSuudaditthdmmﬁa-mgionuwﬂuﬁmm-mSwhﬁ
batus of Bormeo ". He further added notes on two skulls of the domestic pig
from Monghyr, Bengal, mddﬁpﬂ&hiﬂmgﬂ-ﬁﬂwm.'m
Fmsy&-ﬂajuﬂnmbhedthﬂhﬂiminmwithﬂ.m.m&nnigmdﬂ
nvmywi&amg!fmmﬂuﬁinilmﬂewﬂuhumd&umhpmtum&uﬂb
West Africa. Lyddakkur'fmmhiuatuﬂim'nnthutmtmdﬁouﬂhmlwu
“inclined to continue to apply separate names to the Indian, S. cristatus, the
Javan (etc.) 8. 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, S. vitatus (including
S.wm}udﬂ.mmmupmdmﬂmudmoimm
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-
inghaihtinnpeuiu[amluuiﬂuiﬁ.mmd&mimnim]mmnmthmtwu
in number”. Selater’, Blanford® and more recently Wroughton™ and Lyddekker'!
all consider 8. eristatus to be distinct from S. serofe.  Blanford distinguished
the Indian from the FEuropean species by its mnch more developed orest of

\ Nathusivs, H. V.—Vorstudien [ér Geachichte und Zuchd der Hausthiere Zunachat am Schweinsschaedel, p. 175
(Berlin, 1864).

& Jerdon, T, O—The Maommals of India, p. 242 (Roorkee, 1587).
* Rolleston, G.—Trans. Linn, Soc. London (Ser. 2) 1, Zool., pp. 91.286, pls. xb-xkiii (1877).
* Forsyth-Major, C. J.—Zool, Anz. V1, pp. 205-300 (1803).
* Lyddekker, B.—Mem. Geol. Surrey Ind., Pal. Ind. (Ber. X) 111, pp. 50, 09 (1864}
% Bclater, W, L—Cat. Mammalia Ind. Mus,, TI, pp. 193, 194 (1891).
* Blanford, W. T.—Faun. Brit. Ind. Mammalia, pp. 560-582 (1891).
1 Wroughton, R. C—Jowrn, Bombay Nof. Hisl, Soc. XXI, p. 1104 (1812). -
11 Lyddekker, R.—Cet. Ungulate Mam. Brit. Mus. IV, pp- 318-320 {Londom, 1915).
. H2
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;

black bristles and proportionately grester size and complexity of the last
of each jaw. He also considered the tame pig of India to be * doubtless
from the wild animal ”. Stehlin' from his detailed work on the teeth

. recent and fossil Suide considered S. cristatus to be a "mhrnlhuhhnmkl‘mn“
of 8. sorofa, 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, Tenssserim; in the insular areas jn 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
s " continental variety " of S. vittatus and proposed “ to employ for the South
Asiatic pig the general name of S. mttatus™, The Anau remains, he considered
to be the oldest kmown of the “ Torfschwein ™ or the turbary pig, S. palusinis
Riititheyer, which first sppears in the Swise pile-dwellings during the later
Neolithic period, and is derived from S. wvitiatws.. Keller® had in this conneo-
tion remarked a few vears earlier that 8. 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 5. sorofa and the
Asiatic from 8. vitfatus. A certan 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 various 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 Indis, derived from it, Rolleston’s varietal name
damestious.

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 1 have no hesitation in referring them to the domestic
race of the Indian pig 8. eristatus. All the bones, as for example the scapule,
the caleaneum and the phalanges are rather smalland indicate that they belong
to young individuals. T give below a series of measurements of these bones
and for comparison have included measurements from the skeleton of a domestio
pig in the Indian Museum.

Measurements (in millimetres).

H

o Lamgth, width, vy
Beapula—
Harappa spesimen, nght ; - . : - 186 35 . 103
- . - e i 186 oa. 30 oa. 102
Indian Musenm memmen, ngh.t 8 . . f 233 38 120
* i RO - 232 m 119

! Btehlin, H. G.—Abkandl. Schuweiz, palioniol. Ges. XXVI, p. 64,
* Pira, A.—Zool, Jakrb., Suppl, X, p. 386 (1000).
® Keller, (.—Die Absammung der dlfesten Haustiers, pp. 18, 102 (Zurich, 1902},
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Measurements (in millimetres}—contd.

&7

: - Loagtn Proximal Disl
Caloaneum—

Harappa specimen . .86 32 2
Indisn Museum specimen b 36 1|
Harappa specimen . 1] 17 15
Indisn Mussum specimen 72 23 2
Metatarsal 3rd toe—

Harsppa specimen . - 76 21 15
Indian Museum specimen 82 23 18

mmhrmﬁrmhhmmnfndummﬁnpigmmnhdimﬂmm
{Tﬂxﬁ-ﬁg.sﬁ;thmnfthulndhn Museum specimen are more worn than those

excavated at Harappa.

Texr-mia. 2. Sus erisdpfus Wagner var. domeaticus Rollestan. (1) Laft premolar 1 and molars 1, 2 from upper jaw
fragment, No, 3740 exesvaled at Harnppa ; {4} the same tosth s in o of & specimen in the Indian

Musenm ; (¢} Left
dnmdunhthlndilnnlmm:
(/) the same tooth as in & of & specimen

mhrlﬂuppur}twﬁmﬂmmﬂn.ﬂ.ﬁ.ﬂ;{i‘_iﬂ:l-uqllulne
{e} right molar 3 of lower jaw from Harspps, No. 3020
in the Indinn Museum. All the figures are natarsl size.
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Famuly : Caverms,
Camelus dromedarius Linnsus,

The One-humped Camel.

(Plate VII, figs, 1-4.)
Mound AB ; Extension of Pits I, IT; Square T 8/10 ; depth 59", . * Out of a jir.” Shafi
of left radio-ulna.
954, Bquare Bjn; depth 16, Left scapuls very imcomplete,
D. 8. 30. Afe). (D. R. 8. coll). 1 ist phalanx of 3rd left 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 diasmeter
near the middle 51 mm., maximum diameter of the distal end 72 mm., these
measurements correspond very closely with those of & recent specimen of C.
dromedarits 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
chanip, de telle sorte qu'il est concave b son profil postérieur et b 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 Harapps. A photo-
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. . '

The scapula is 430 mm. long, but as the supra-scapular portion is missing,
its length must have been over 480 mm. The corscoid 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,
theé 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” as
there is no evidence of the ocourrence of the Camel-line in the Old World prior
to the late Miocene, while in America as Pantolestes Cope they were present during
the Eocene epoch. Wartman? is rather donbtful about the tylopedan 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 Camelus americanus Wortman,

i Leshre, ¥. X—drchiv, Mus. d'hist, Not. Lyons, VILL, p. 40 (1903),

¥ Cope, E. D.—Awmer. Naturalist, XX, pp. 611-624 (18486).
* Wortman, J. L—Bull. Amer. Mus. Nat. Hist., X, pp. 93-142 (1800).
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fuaﬁhniwﬁnhmemﬂinthuPlaiamnabadsbiIhlyﬂpﬁngu. Accord-
ing to Abel! the family became established in Asia since the lower Pliocene and
during the Ice Age reached Biberin. Faloconer and Cautley® described from the
Siwalik Hills of Northern Indis 8 fossil camel, C. sivalensis, which they considered
to be “ nearly approsching the Indian species " ; this form may probably have
been the ancestral type of C. bactrianus Linn. from which the one-humped camel
—0O. dromedarius—was derived. Abel more recently® remarked that the origin
rof 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 epecialised lines. Duerst (I c., pp. 383, 384)
after referring to Nehring’s discovery of C. knoblocki in later Pleistocene deposits
in Lutschka near Sarepta on the Volga north of the Caspian, and of C. alulensis
Mmknmﬂnmma,mﬂuduthntﬂlthammﬂamﬂmmdndﬁnmﬂ
-givalensis. One of the branches .of the two-humped reaching Western Asia and
Eastern Europe developed into C. kmoblocki and C. alufensis snd probably the
domestic race of the Ansu Camel, while- the other reached Africa and * formed
the one-h variety of Northern Africa and Arabia ”. Whatever view may
ﬁmﬂypunﬂ,thnmmhuﬁtﬂudmhtﬂmtlhn[nﬂimum-hmpadﬂnmaliuthﬂ
ﬂﬂunn&mtofﬁmﬂiwnﬁkﬁuﬂﬁlhm—ﬂ. ﬁm&mﬁi.mﬂthnt probably its domes-

It is, mnhngtoﬂuhbur‘"fnmd&nmuﬂmtadmlnﬂia,.ﬂghmisﬂnmd
Western Asia generally also in Northern Africa ™.
Thmmdthu&mﬂmaﬁh&dltﬂlnpp&thuughmty,mmm
indicate that this animal had already been domesticated and was used by the
Hulpynpao;\hpmhblyulhutuibnﬁm

& Abel, O.—Diz Stamne der Wirbslthiere, p. 808 {Beclin, 1919).

% Falooner, H. & Csutley, P. T—dsisl, Bessarches, XIX, pp- 115-142, pls. xx, xxi (1835).
# Abel, 0.—In Max Weber—D+e Sdugetiers, IT, p. 561 (1928).

* Belater, W. L—Cat. Mommalia Ind. Mus.. 11, p. 162 (Caloutta, 1581).
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EXPLANATION OF PLATE L

I.Mmfnﬁﬁn:tﬁmmn]m.ﬁpumnﬁ.mmﬂlu
2. Varonus sp. Lateral view of s candal vertebra. No. 1400.

3. Govialis gamgeticus (Gmelin), A dorsal soute. No. TOMS.

b. Chitra indica (Gray). Fragment of hypoplastron. No. 265,

FEFEE

Gallus sp.
Fio. 6 Right humerus from Mound F; depth 69,
Fio. 7. Head of left humerus from Mohenjo-Daro.
I'lﬂ.ﬂ.ﬂmﬂﬂl:ﬁ-fﬂmurﬁumﬂﬂﬂd?;ﬁlpﬁﬂ'—ﬂ'.
Fia. E.Ahﬁicmuui-rmt-pwimmimmﬂmpl

Taters indica (Hardwicke),
Figs. 10, 10a. Iﬂﬁanllmi‘rmtrﬂﬁﬂ*nnllhll[ﬂn.ﬂ}.
Figa. 11, 11a. Lateral and ventral views‘of a skull from Bareilly, U, P., in the Indian Musenm.
Fig. 12. Right ramus of lower jaw (No. 7849a); fragmentary.
Fig. 13. Right ramus of lower jaw of a specimen from Bareilly, U. P., in the Indisn Museum. '
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EXPLANATION OF PLATE II.
Felis ocreats Gmelin, race domestics Brisson.
1. Dorsal view of & skull from the Indian Musenm Collection.
la. Lateral view of the same skull

2. Domeal view of the skull excavated from Mound F, No. 1203.
2a. Lateral view of the same skull.

Mungos auropunctatus (Hodgson).
Lateral view of skull excavated from Mound F, No. 7783
Lower juw from the same site.
Lower jaw of a specimen in the Indisn Museum Collection.
Atlas vertebrs from the same mite.
Axis vertebra from the same site.
Right tibis, incomplete, from the same site.
Right half of the pelvic girdle from the same site.

L Hod
Lateral view of a skull exeavated from the Ares @,

Lateral view of & skull from the old A. 8. B. collection in the Indian Museum.
Left ramus of the lower jaw from the Area G.

Left ramus of the lower jaw in the Indian Museum.

FPerapoew






o i
L4 - =
-
L . " l.-
— I‘






EXPLANATION OF FLATE I1I1.
Canis pallipes Sykes.
Figs. 1, la. Lateral and ventral views of a skull. No. 10797 (d), excavated at Harappa.
Figs. 2, 2a. Latersl and ventral views of a skull in the Indian Museum.
Fig. 3. Right mmus of a lower jaw. No. lmﬁ{i},mnnhdltﬂmyp-
Fig. 4. Left femur, No. (. 289, excavsted st Harappa.
Fig. 6. Left calcaneum. No. 10797 (d), excavated at Harappa.

ﬂﬂwtwmmm.
Figs. 6, 6a, 6b. Lateral, ventral and dorsal views of skull from Mound AR.
Fig. 7. Left ramus of lower jaw.
Indian Pariah Dog.
Figs. 8, 8a, 8b. Latersl, ventral and doral views of & skull in the Indian Museum.
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EXFLANATION OF PLATE IV.

Cervus  (Recwrvus) duvauceli Cuvier,
Lower jaw fragment with premolars 2, 3 and molars 1, 2. No. 2389,

. Part of a lower jaw ramus of a recent specimen in the Indian Museum.

The two horns with the frontal region of a short-homed cattle. No. 10212
Right hom of a short-homed cattle from Mound ¥; Square M. 11/22.

Flgﬁ&hmlnhlgmmtuithan;htmﬂnm
Figs. 6, 7. Atlas and axis vertebrs of the long-horned eattle. No, H. 503.
Figs. 8, 9. Two specimens of humerus of the short-hormed and long-homed races, No. H. 483

and No. H/C, Cemetery site. The reduction for both the photographs s the same.

Fig. 10. Distal end of right radio-ulna with earpal bones of an snimal of the long-homed mce.

No. 10008,



Anmaar Bemamws rrom Hanappa, Prate IV.
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EXTLANATION OF PLATE V.

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

Fig. 1. Right femur of an animal of the long-homed mee. No. 10212,

Figs. 3, 4. Complete and dista] fragment of 3nd-4th metatarsal of the short- and Jong-homed
races. No. 10212 and from Mound F, Trench VI respectively.

Figs. 5, 6, Ist, 2od phalange of the short- and long-bormed races, No. 10212 and from Mound
F, Tremch VI respoctively,

Bos (Bubslus) bubalis Linneus,

Fig. 7. Palstal part of a specimen. No. G.TU3.
Fig. B lfnpnntuilrighlmfmnﬂnmdﬂ:hmhﬂ;sqtmﬂiﬂﬂl.
Fig. 9. annmlnileﬂmolhwnjur. Ko Bidla, b, e,
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EXPLANATION OF PLATE VL

Capra  agagrus Gmelin, race indicus,
« Lateral view of fragment of right rsmus of lower jaw. No. H. 507.
Distal end of left humerus. No. H. 307b.
- Distal hall of right 3rd-ith metacarpal. No. 7846a,
Distal fragment of right 3rd-4th metatarsal. No. 3687.
. Left hom-core fragment (No, D. 8. 18),
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Owis vignei Blyth, moe domesticus,
Fige. 6, 7. Lateral and posterior views of skull. No, H. BOLS.
Figs. 8, 9. Two hom-cores, No. 3905,
Fig. 10. Fragment of right ramus of lower jaw. No, 4980q,
Fig. 11. Distal fragment of left humerus. No. G. 10212,

Fig. 12. Distal fragment of right 3rd-4th metacarpal. No. (D. 8, 27), AL
Fig. 13. Distal fragment of left femur. No. G. 10212



Axmar Bemaixs rnom Hamarea. Prate V1.










EXPLANATION OF PLATE VIL
Camelus dromedarius Linn.

1. Left scapula, No. 90, fagmentary, ;
Fig. 2. Left scapuls of & recent specimen in the Indisn Museum.
Fig. 8. Left radio-ulnar shaft from Mound AB, excavated from a depth of & 9.
Fig. 4. Leit radic-uins of & recent specimen in the Indian Museum.
Fig. 0. Fragmentary right scapula from Mound F, excavated from & depth of & 7°—11" 10",
Fig. 6. Right scapuls of a specimen in the Indian Museum.

Equus grinug Linn,
Fig. 7. Maxillary portion of palate with 4th premolar and 1-8 molars ; No. 004,
Figs. 8, 9. Two ird right metatarpals.
Figs. 10, 11. Two specimens of Ind phalanx of right hind-leg and right fore-leg of different sizes
(D. R. 8. coll). No. D.8. 40 and 29,
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