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On the Domestication

of Cattle

Zoology and cultural history both illuminate the view
that the original motive was religious, not economic.

The problem of animal domestication
has proved a challenging one to the
disciplines concerned with the history
of man’s economic and social develop-
ment, for animal domestication has
had a revolutionary impact on man’s
ecumene. Culture historians, geogra-
phers, and ethnologists, in particular,
have been intrigued by the host of psy-
chological and technological questions
inherent in the problem of animal
domestication. Necessarily, however, in
view of the darkness which shrouds the
original achievement, their analysis has
depended upon  the construction of
hypotheses. To the extent that they
support one another, these offer a co-
herent picture (7).

The problem of animal domestica-
tion has also been of increasing con-
cern to geneticists and zootechnologists.
For not only does domestication show
the enormous potential variability in a
given animal, hardly to be demonstrated
in the wild state, but it also poses a
whole set of questions, the answers to
which could provide fundamental in-
sights into basic problems of general
zoology, taxonomy, and other disci-
plines. Thus, for example, why are
there no barriers to crossing in widely
differing domestic species of animals
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and plants which intercross to yield
fertile hybrids, whereas natural species
often distinguished by only minute dif-
ferences are intersterile (2)? The prov-
ince of zoology up to the present, in
a field beset by problems of verifica-
tion, has been to define and explain
the changes domestication has produced
in animals by comparing present-
day domestic animals or wild animals
raised in captivity with their wild rela-
tives, by studying the fossil record, and
more recently by studying modes of in-
heritance. ,

Of all the problems of animal domes-
tication, none has been so extensively
discussed by culture historians and cul-
tural geographers as that of the domes-
tication of cattle. Moreover, despite
great advances in the study of heredity
and domestication, the major cultural
theory of the domestication of cattle
has not required any important revision
as the result of zoological study. Zool-
ogy, indeed, has little to say about the
social conditions of domestication, and
for clarification of this problem we
must rely on the hypotheses of the
culture historians. In the absence of
conclusive evidence, they have con-
structed their theory of the origin and
process of domestication of cattle large-
ly on the basis of deductive reasoning
(3-5; 6, p. 35). '

.The cultural thesis which has been
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most widely accepted is that which as-
serts that cattle, probably the first of the
great herd animals to be domesticated,
were originally domesticated in western
Asia. The thesis further argues that the
domesticators of cattle were sedentary
farmers rather than nomadic hunters,
that domestication was deliberately
undertaken and not haphazard, and
that the motive was religious (7).

Arguments for Agricultural Origin

There are a variety of suggestive
facts which, taken together, support
an agricultural origin for domestica-
tion.

1) Harnessing methods used by a
nomadic society are clearly modifica-
tions of harnessing methods of nearby
farmers, devised for handling herd
animals in the field (8, p. 441).

2) All wild bovines that have been
domesticated lived in the realm of the
ancient peasantry of western Asia,
whereas no wild bovines whose range
was primarily in the realm of nomadic
hunters have been domesticated, de-
spite the fact that these animals (for
example, the bison) are easily domes-
ticated (6, p. 35).

3) Neither the FEuropean elk nor
the African eland, both demonstrably
easy to domesticate, has been domes-
ticated by nomadic hunters. No deer
or antelope species, with the ex-
ception of the reindeer, has been domes-
ticated (9), and even reindeer do not
belong to the oldest group of domestic
animals (70, 11).

4) Milking practices which have
been considered peculiar to pastoral
nomads, such as presenting the cow
with a straw-stuffed calfskin to stimulate
milk flow, blowing into the anal passage,
and milking from behind (Fig. 1), are
now known to have been common in
the realm of West Asian peasants and
are presumably derived from that realm
(12). :

5) The problem of feeding capture
animals could have been solved only
by an agricultural society producing a
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food surplus that might be used to
supplement pasture.

6) The pastoral nomad’s complete
absorption in his herd animals, which
has been cited by those who argue that
domestication originated from nomadic
hunting, has been shown to be irrele-
vant. American Indian hunters became
horse-riding nomads shortly after the
Spaniards introduced the horse into
North America (13).

Arguments for Asian Location

The archeological evidence supports
the view that cattle were first domesti-
cated in western Asia (8, 14, 15).
Unfortunately, osteological study often
leaves it unclear whether remains are
those of domestic or those of wild
animals. For this reason, an increasing-
ly refined statistical approach has been
used since the turn of the century. As
Dyson observes (14, 16), the signifi-
cance of this approach is that “an
analysis of the fauna of a site over a
period of time may indicate at some
point a shift from reliance on small or
‘wild’ game to reliance on ‘prodomes-
tic’ game, by which is meant potentially
domesticable . . . i.e., those animals
known as domestic in later periods.
Subsequently a second shift, this time
in the age at which prodomestic animals
are killed, may be indicated. When ac-
companied by a constant increase of
the percentage of the prodomestic group
in the total these two shifts would seem
to be reasonably good evidence for in-
ferring cultural control over the ani-
mals in question.”
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Fig. 1. Milking scene, from al-’Ubaid, Iraq, about 2600 B.C., part of a frieze of lime-
stone on bitumen with copper borders, representing the cattle farm of the goddess
Ninkhursag. The milker is seated behind the cow. Height of frieze, about 85 inches;
length of entire mosaic, 3 feet 9%4 inches. [University Museum, University of Pennsyl-
vanial.

Students using this method have
found that a shift from a reliance on
wild animals to a reliance on domestic
animals had taken place in the Near
East by the beginning of the 5th mil-
lennium B.c. (I7, 18). In Europe, simi-
lar shifts in faunal deposits occur at
least one millennium later, while in cen-
tral, eastern, and southeastern Asia the
shift occurs closer to two millennia after
that in the Near East.

Support for the conclusions of the
statistical approach lies in the discovery
of evidence that it was in West Asia
that cattle were first used as a source
of animal power. It is here that sledge,
wagon, yoke, and plow are first found
(8, pp. 441, 449, 478; 19, 20). Wagons
and representations of wagons are
found at Tell Halaf, the ancient Gos-
san, in the extreme north of Meso-
potamia and at Ur in the southeast
(21, 22). In Mesopotamian sites the
burial of wheeled vehicles is firmly
associated with royal funerals by 3000
B.C. (23). At Susa, in Elam, a wagon
was unearthed and dated to 2500 B.c.
(21). By the beginning of the 2nd
millennium cattle and wagons are al-
ways associated on representations of
the Indus culture. The sledge was ap-
parently the earliest vehicle to be de-
veloped, and records of sledges are
found in Mesopotamia in pre-Warka
IV layers. By the Warka IV period
(3000 to 2800 B.c.), an ideograph for
“wagon” was in use; thus, the wagon
must have been in use by the end of
the 4th millennium. Indeed, that cat-
tle were used in Mesopotamia for
traction, at least from the late 5th mil-
lennium onward, is indicated by the

symbolism of the zodiac, which can
be traced that far back. The constel-
lation Taurus was then already in-
terpreted as a bovine harnessed to a
sledge or wagon. The earliest repre-
sentations of plows show a similar
regional distribution. They are found
in Warka IV and in Egypt from about
2700 B.c. on. Plow figurines dated 2300
to 1900 B.c. have been recovered from
Vounous Bellapais on Cyprus. Sumerian
seals of uncertain date also depict
plows. Representations of plows are
more recent than those of wagons or
sledges, but to which of these vehicles
animal traction was first applied is
not certain (8, pp. 412, 436).

The oldest type of harness strongly
suggests that cattle were the first ani-
mals to be used for traction. This is
the double neck yoke, with which it
is possible to control and utilize the
great muscular power concentrated in
the cervicothoracic region in cattle.
This yoke has been found in Meso-
potamia, associated first with wagons
and later also with plows. The earliest
representations of plowing, also from
Mesopotamia, show that cattle were
attached either by ropes tied directly
to the horns or by ropes attached to
a beam lashed to the horns (8, pp. 412,
436). The neck yoke was not known
in Egypt until about 1600 B.c., and
only the more rudimentary methods of
harnessing (methods also used in Meso-
potamia) were employed up to that
time. When, subsequently, the onager
was used for traction, the cattle har-
ness, although inappropriate, was used
(8, p. 431; 19).

Only One Ancestral Strain

Zoological study of remains has cast
little light on the question of when or
where cattle were first domesticated.
Zoology asserts that present-day types
of domestic cattle are all derived from
one ancestral strain, Bos primigenius
Bojanus, or the wild urus, an animal
which survived in Europe until the late
Middle Ages (the last known remain-
ing specimen died in 1627). Bos namad-
icus Falconer et Cautley, whose relics
are found in Asia, and Bos opisthonom-
ous Pomel, found in North Africa, are
assumed today to be the same animal.
The urus formerly ranged from the
Pacific through Asia and Europe and
from the Eurasian tundra to the Indian
Ocean and into North Africa. The vast
range occupied by the urus from the
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Pleistocene to the 17th century A.D.
could well account for minor differences
in the animal, and hence the names
denote little more than its geographic
range (24).

Early cattle remains reveal consider-
able differences in size. Fossil remains
indicate that the wild urus, whose
presence in Europe is first proven in
the Riss glacial, was a large, long-
horned and powerful animal (Fig. 2)
(25). Remains of individual urus have
been found, for the whole period of
early domestication, which indicate
that the animal stood over 2 meters
high at the withers. But alongside re-
mains of these enormous animals, fos-
sil remains of considerably smaller cat-
tle have been found (26). Similarly
varied finds have been made through-
out North Africa and western Asia.
The diversity in size has been inter-
preted in more than one way. It has
been asserted that the smaller animals
represent a dwarf urus, that they rep-
resent a separate ancestral strain of
contemporary longifrons or brachyceros
types, or that the size difference is
due to the great sex dimorphism of
the urus, the small animals being fe-
males, as in the case of the Tibetan
yak. Certainly, dwarf varieties of other
wild animals are known, especially in
isolated locales—for example, dwarf
elephant, crocodile, hippopotamus (Hip-
potamus liberiensis), buffalo (Syncerus
caffer nanus), and antelope (Neotragus
pygmaeus). In all cases, however, the
animals are found in relatively re-
stricted habitats (27) and do not have
the wide range that the small bovine
evidently had. The view that the small-
er animal is indicative of a non-urus
bovine has found least favor among
zoologists. It seems fairly clear that
animals domesticated between, rough-
ly, 2000 B.c. and the present, including
animals domesticated in this century,
are of monophyletic origin (for ex-
ample, the cat, rabbit, silver fox, and
nutria), and the argument goes that
it is unlikely that cattle and other old
domestic animals should be of poly-
phyletic origin (28). Although this
argument constitutes no proof, recent
studies have confirmed the view that
the small animal was probably the fe-
male of the urus, the size difference
largely disappearing in domestication
(29).

As to the social or economic con-
ditions under which domestication of
cattle arose, zoology has not made any
serious attempts to critically analyze the
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postulates of culture history. Some—
Herre, for example—accept the con-
clusion of culture history (/1), while
others, such as Zeuner, content them-
selves with a general statement con-
cerning the inevitability of symbiotic
relationships developing between animal
and man, who is assumed to be “an
integral part of his physico-biological
environment” (30).

In the last 50 years great strides have
been made in the comparative study of
domestic and wild individuals of a
species, and many changes which are
the result of domestication, including
changes in the soft parts of the body
reflected in skeletal remains, have been
clearly established, so that theoretically
it should be possible to distinguish be-
tween wild and domestic animals in
early finds and representations (31).
But the usefulness of the criteria which
have been established in the examina-
tion of skeletal remains from the dawn
of domestication is severely limited in
that cultural domestication must have
antedated any impact upon the osteo-
logical components of the animal. The
difficulty is aggravated by the fact that
osteological elements to which such
diagnostic criteria might be applied
are unfortunately missing in most of
the earliest archeological finds, and one
cannot exclude the possibility that the

changes occurred in wild mutants, for
in fact almost all the changes that oc-
cur in domestication are known to oc-
cur (though rarely, to be sure) in wild
individuals (32). Thus, for all the prog-
ress that has been made in determin-
ing characteristics which develop in
domestication, these criteria are in-
sufficient for determining whether do-
mestication had in fact occurred in the
earliest sites in which prodomestic
animals are found. Indeed, as Epstein,
a leading student of African domestic
animals, has pointed out, the study of
anatomic characteristics has been in-
adequate even for determining the racial
history of long-horn cattle (33).

Arguments for Religious
Motivation

The geographer Eduard Hahn, in
a series of writings at the turn of the
century, posed the basic questions in-
volved in study of the domestication of
cattle (4). These are the questions still
raised today, and they are still answered
by culture historians substantially in
the way he answered them. Hahn
pointed to the exceptional position of
cattle among animals that have been
domesticated. In the case of some ani-
mals, domestication may have come

Fig. 2. Urus skull from Burwell Fen near Cambridge, England. Length of horns along
horn contour and across forehead, 5 feet 9 inches. [American Museum of Natural
History]
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Fig. 3. A group of heads indicating the ritual significance of cattle. 1, Gerzean slate palette with the head of Hathor as the
heavenly cow, about 3300 B.c. 2, Clay bull’s head with astral symbol, Old Kingdom period, Egypt. 3, Bull’s head with rosette,
Mycenaean period, Greece. 4, Bull’s head from Tell Khafaje, Iraq, with pearl triangle, about 2800 B.c. 5, Head of Hathor with
cow’s ears and horns on a votive plate of King Narmer, Hierakonpolis (Kom el Ahmar), about 3200 B.c. 6, Bull’s head with

lunar crescent, al-’Ubaid, about 3100 B.c.

about spontaneously. For example, the
ancestor of the dog as well as that of
the domestic pig probably, as scaven-
gers, sought out man, and gradually
man assumed the leadership in the
relationship. One may indeed ask, “Who
then initially domesticated whom?”
(34). Domestication, again, may have
been furthered by instincts which make
us cherish our own infants and which
are aroused by young mammals of
somewhat similar bodily proportions.
Piglets and dog pups are nursed by
women in some primitive societies. But
the domestication of wild cattle can-
not be explained as an inadvertent proc-
ess. Wild cattle presumably did not seek
human company, and the initiative must
have come from man (6, p. 33). Fur-
thermore, man must have had a strong
motivation, since the wild urus was a
powerful, intractable animal of whom
it is said in Job (35): “Will the urus
be willing to serve thee, or abide by thy
crib? Canst thou span him into a plow-
ing harness or will he harrow the valleys
after thee?”

Eduard Hahn has postulated that the
motive for capturing and maintaining
the urus in the captive state was to
have available a supply, for sacrificial
purposes, of the animal sacred to the
lunar mother goddess worshipped over
an immense area of the ancient world.
The economic uses of the animal would
then have been a by-product of a
domestication religious in origin. Why
the urus was selected as the animal
sacred to the deity is uncertain, but
this was probably because its gigantic
curved horns resembled the lunar
crescent (Fig. 3). Studies in prehistoric
and early historic religion have shown
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that the bovine was early regarded as an
epiphany of the goddess or her con-
sort and was slain in the ritual reen-
actment of the myth of her death. This
myth involves the notion of the death
and resurrection in new life of the
deity. Of course, if cattle were domes-
ticated because the horns of the urus
resembled the moon’s crescent, it
is possible that other horned ani-
mals, such as sheep and goats, were
also domesticated for their horns.
Again, it is possible that an unsuccess-
ful attempt to domesticate crescent-
horned gazelles (17, 18) was made for
the same reason. On the other hand,
the bison, domesticable but lacking
crescent-shaped horns, was never do-
mesticated (36). The old 19th-century
theory that animals were domesticated
through being corralled for food was
dismissed by Hahn as raising more
problems than it answered (37). It
failed to explain the choice of certain
animals and the rejection of others
equally abundant, more easily captured,
and more easily raised in -captivity
(38). Hahn’s theory, moreover, has
the merit of fitting current attitudes
toward cattle of many African and
Asian peoples.

Conjectures on Domestication

Hahn’s followers have conjectured
that the process by which the urus was
transformed into a domestic animal
was as follows. The captured animals
were kept in corrals, for sacrificial use.
Types different from the original strains
of captured urus developed, since the
sacrificial stock, protected from preda-

tors and free to multiply, would have
been either more inbred or more out-
bred than under natural conditions. As
every zoo keeper knows, this factor
alone would produce deviations from
the wild parent stock (39). Obviously,
animals with more infantile character-
istics, such as foreshortened heads, long
legs, and relatively straight backs, as
against the high withers and massive
build of the wild cattle, could grow to
maturity under the protective condi-
tions of the sacred corral. Indeed, the
selection of mature long-horned ani-
mals as epiphanies of the deity and thus
the best animals for sacrificial purposes
perhaps initially encouraged the sur-
vival of such individuals. Moreover,
pied coats, which occur among many
species as the result of domestication,
developed in cattle as a result of breed-
ing in confinement. Thus, the argument
runs, Bos taurus longifrons, the first
cattle to be economically exploited,
emerged. On the other hand, the de-
sirability for sacrificial purposes of the
massive long-horned animal led to the
perpetuation of a urus-like animal in
the well-known sacred primigenius
herds of the ancient Near East.

The development of infantile-appear-
ing strains of sacred cattle more trac-
table than the parent stock widened the
range of ritual uses to which the animal
could be put. Representations indicate
that the first known harnessing of cattle
was to sleighs or wagons in religious
processions. Mesopotamian  frescoes
show priests plowing and performing
other tasks of husbandry. Priests are
also shown performing rites involving
cattle, either in the sacrifice of an ani-
mal or in processions in the temple
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precincts. The notion of using cattle for
secular labor seems to have been de-
rived from the use of cattle to pull
sacred vehicles. Castration of the bull,
which led to one of the most significant
of agricultural developments, the ox,
also had a religious origin. Neither the
taming effect of castration nor its effect
in improving the texture of meat could
have been foreseen (6, p. 37). Human
ritual castration, a reenactment of the
fate of the deity in certain cults of
Near Eastern ritual mythology (Tam-
muz, Attis, and so on) probably served
as the model for the castration of bulls.

The earliest indication, apart from
the osteological record, of the develop-
ment of a domestic type distinct from
the wild urus lies in representational art.
From representations we find that the
earliest strains of domestic cattle strong-
ly resembled the urus. In many cases,
of course, it is difficult to determine
whether the animal portrayed was wild
or domestic. On the famous standard
of Ur, a bull is shown, and that it was
probably domestic may be inferred
from the ring through its nose. Certain-
ly, some reliefs leave no doubt that the
animal was domestic, as, for example,
the copper relief of the temple of Me-
sannipadda (6, p. 43), founder of the
first dynasty of Ur (about 3100 B.C),
which shows priests milking. Other rep-
resentations, such as the well-known
victory tablet of King Narmer of Hiera-
konpolis (Kom el Ahmar, Egypt), un-
doubtedly depict wild bulls. However,
much of the representational evidence,
especially that which shows hunting
scenes, is ambiguous (Figs. 4-6).

We may infer that the scenes depicting
the hunt of cattle by Ashur-nasirpal
(884-860 B.c.) show the hunting of
wild cattle, from the existing lists of
the game killed and captured. On a
single hunt this king killed 50 urus bulls
and captured eight live ones. From
other Assyrian texts we learn that
young cattle captured in the hunt were
bred in captivity. In the existing lists,
different symbols are used for wild and
for domestic animals; the representa-
tions alone would not tell us conclusive-
ly that the animals were wild and not
semidomestic cattle kept on the open
range. Even when a hunt is shown, or
where the scene is that of an animal
trapped in nets or trapped through the
use of decoy cows, the capture that is
shown may well be of animals from a
semidomestic herd on the range. Boett-
ger stresses that the capture of bulls
depicted on two gold cups found in a
tomb of Vaphio near Sparta and dating
back to about 1500 to 1250 B.c. is very
probably a capture not of wild bulls, as
was previously supposed, but of bulls
kept in a state of semidomestication.
Again, the long-horned massive cattle
depicted in the bull-game scenes of
Cretan frescoes probably are semido-
mestic animals, for they are pied. In-
deed, on a picture of late Minoan times
a cow of the same massive configura-
tion is shown being milked in the old
(and dangerous) Mesopotamian fash-
ion—through her hind legs. This method
is employed even today in Africa (6,
pp. 35, 47, 49).

There is still another reason why one
cannot rely completely on representa-

tional art as a source of information:
styles in art may have persisted when
they ceased to convey an accurate pic-
ture of the cattle of the period. The
maintenance of conventions character-
izes religious art in particular. In
Austrian churches, until recent times,
peasants offered little statuettes of long-
horned cattle, although such cattle had
been unknown in Austria for many
centuries (40). Herre’s comparative
study of skeletal remains, and of pic-
tures of domestic animals contemporary
with the remains, from medieval Ham-
burg revealed that very different con-
clusions would be drawn from the study
of either alone (47). That Egyptian rep-
resentational art was characterized by
the same maintenance of artistic con-
ventions has been pointed out by Boess-
neck (42).

Although there are thus difficulties in
judging from early representational art
what kind of cattle were in fact used,
it is possible to distinguish domestic
cattle in later representations, when the
specifically domestic characteristics are
stressed—in representations of cattle
with pied coats or extremely large ud-
ders, or of short-horned or polled cat-
tle (Bos taurus akeratos) such as we find
represented on the mural relief of King
Ti and Queen Neferhotpes at Saqqara
(25th century B.C.).

Primigenius and Longifrons Emerge
From the wild urus two races of do-

mestic cattle emerged early. The heavy
horns of the urus caused the develop-

Lyl

Figs. 4-6. Fig 4 (left). Bull hunt on painted sunk relief carved on the mortuary temple of Rameses III at Medinet Habu, western
Thebes. The king dispatches wounded (probably wild) bulls in p apyrus thickets on a stream bank, about 1150 B.c. (X 1/60)
[Oriental Institute, University of Chicago]. Fig. 5 (center). Urus and gazelles hunted by charioteer. The figures are embossed in
prominent relief on a gold bowl from Ugarit, 14th century B.C. [ Schaeffer, Collége de France]. Fig. 6 (right). Rameses II and a
prince lasso a bull (probably semidomestic), temple of Sethos I at Abydos (Farshut), about 1300 B.c. [E. Isaac]
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ment of wide and flat parietal bones, so
that the top of the skull, when the ani-
mal is seen head on, appears almost
horizontal. Domestic cattle which re-
tained a urus conformation of skull and
body are called “primigenius” cattle,
descendants of Bos taurus primigenius,
the earliest domestic cattle. When short-
er-horned domestic cattle developed,
the frontal and parietal bones, released
from the excessive weight of horns, be-
came domed; this is, of course, most
evident in polled animals. This type of
animal, because of its characteristic
long and narrow face and upward con-
vex parietals, is called Bos taurus longi-
frons (Figs. 6-9) (43).

Longifrons cattle, differing markedly
from primigenius cattle, like the latter
first appear in Mesopotamia. While it
is difficult, in the early Mesopotamian
representations, to distinguish between
urus and primigenius cattle, in the case
of longifrons it is clear that a domestic
type is represented. Generally, more-
over, longifrons cattle are depicted in
association with agricultural perform-
ances or symbols. Probably the first
representation of longifrons is on a
bowl of the Jemdet Nasr period, and
subsequently longifrons cattle are de-
picted more and more often, although
never so frequently as primigenius
types. Boettger has proposed that the
distinction between longifrons and pri-
migenius was one between an econo-
mically exploited breed and a strain
maintained primarily for ritual pur-
poses. The distribution of longifrons
cattle outside the Near East is taken by
Boettger to indicate that longifrons was
spread intentionally and did not origi-
nate independently in a number of
places. In spite of the fact that longi-

frons cattle appear much later than
primigenius in Mesopotamia, their do-
cility, their manageability, and their
overall usefulness account, according
to Boettger, for their having reached
both the Atlantic and the Pacific peri-
pheries of the Old World continents
before primigenius cattle did (6, p. 52).

With the spread of longifrons into
the European periphery, a number of
dwarf varieties appeared, constituting,
in the view of the culture historian, a
deterioration of the introduced strain.
This deterioration may have been ini-
tially the result of inexperience in han-
dling, and of inadequate feeding before
a proper balance of feed crops was
grown or before pasture systems were
developed. Dwarf longifrons cattle, for-
merly called Bos taurus brachyceros,
occur in the Swiss Neolithic, and in the
Balkans and Caucasus in the 2nd mil-
lennium B.c. (44). Certain present-day
cattle (still kept under relatively poor
conditions of husbandry) are counted
among the modern representatives of
this type—for example, the Polish May-
dan and Hutsul cattle, Polesian and
Polish Red, Spanish Mountain, Italian
Piedmont, Brown Mountain (Austria),
and Bulgarian Rhodope cattle. Even-
tually, animals larger than longifrons or
its dwarf varieties developed. Crosses
with wild cattle undoubtedly occurred,
and the products of such crosses re-
sembled in conformation the primi-
genius types of West Asia. These were
favored in some areas and through se-
lective breeding gave rise to Bos taurus
frontosus, a broad-faced type which is
represented today by some economical-
ly very important European breeds such
as the Dutch Friesian and the Meuse-
Rhine-Yssel, the Swiss Fribourg and

Fig. 7. Urus from a seal impression from the Indus Valley, about 2500 B.C.
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Simmentaler, the German Yellow Hill,
and the Austrian Pinzgau. Elsewhere,
cattle with a dwarfed primigenius con-
formation but a short skull developed—
Bos taurus brachycephalus Wilkens,
whose modern representatives include
the French Tarentaise, the Swiss Hé-
réns, and the Austrian Tux-Zillertal
45).

Thesis Consistent with Zoology

There is no fundamental disagree-
ment between zoology and culture his-
tory on the question of how domestic
breeds of cattle developed, even though
the notion of a religious motive is not
germane to zoological analysis. Of
course, to find out if there was even a
possibility that the wurus voluntarily
joined human society, zoologists would
have to recreate the animal by back-
crossing. Apparently successful attempts
to recreate the urus have been made.
Both H. Heck, at the Hellabrunn Zoo
of Munich, and his brother L. Heck, at
the Berlin Zoo, were able from different
breeding stock to create bovines which
bore a remarkable resemblance to me-
dieval representations of the urus. Un-
fortunately, however, we have no pre-
cise knowledge of the physiology and
psychology of the urus, so that even if
one produced an animal that looked
exactly like the urus (and medieval rep-
resentations are generally stylized), it
would not be possible to know whether
the animal behaved like the urus (46).

The zoologist, like the culture his-
torian, asserts that new strains would
almost necessarily appear as a result of
the accidental capture of foundation
stock from different breeding groups
and the establishment of larger breeding
units. Even under wild conditions,
where there are animals heterozygous
for numerous genes, segregation of de-
viating individuals occurs constantly.
But although as a rule deviant individ-
uals are eliminated by natural selection,
the protection against predators afford-
ed by the simplest enclosure would suf-
fice to allow deviating animals to de-
velop and reproduce. Polled cattle,
whose senses are poorly developed in
comparison to those of wild individuals
and who lack a primary defense, would
survive, Even in the case of nonsocial
animals, such as cats, living in a human
settlement, the increase in population
density has the effect of increasing
variability (Z1).

The history of the domestic rabbit .
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is known with some completeness and
shows the same pattern of changes
taking place under conditions of en-
closure. In fact, the rabbit is taken by
students of domestication to illustrate
the process of change in a wild animal
under the influence of domestication
(47). The domestic rabbit is derived
from wild rabbits, imported from Spain
during the period of the Roman Em-
pire, which were enclosed in leporaries
where they lived as in the wild but
were accessible to hunting parties. From
old engravings it is apparent that hunt-
ing rabbits in leporaries was held to be
a suitable and safe pastime for ladies.
Not until the 17th century had the
rabbit changed by mutation from wild-
ness to tameness and assumed the char-
acteristics of the present-day rabbit.
That the urus differentiated under con-
ditions of domestication into primige-
nius and longifrons is thus not unlikely,
even if the degree of control and selec-
tion was less than the thesis of religious
motivation assumes.

What Was Transmitted—
Animal or Idea?

Although the culture historian as-
sumes that the small cattle which are
the first to appear in Old World strata
outside West Asia were longifrons
which West Asian migrants brought
with them, all that zoology can state
with certainty is that a pronounced
diminution in size differentiates this
animal from the urus; such diminution
could, of course, come through local
domestication. In fact, in Europe a
steady diminution in size continued un-
til the Middle Ages. While the urus had
stood at more than 2 meters at the
withers, the average height at the with-
ers in the Iron Age is given by Herre
as 1.10 meters, and the average in the
Middle Ages, as 1 meter or less. Herre
asserts that domestication must have
been local, since the earliest domestic
cattle in Europe, occurring long after
domestic characteristics were well de-
veloped in Near Eastern cattle, were
transitional forms with respect to the
local representatives of the urus (48).
Herre does not deny that domestication
first occurred in the Near East but as-
serts that the technique and idea of
domestication were transmitted rather
than actual domestic animals. He sup-
ports his view with reference to “sub-
stitute” domestications (“Ersatzhaustie-
ren”’)—animals domesticated outside
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Fig. 8. Sumerian marble bowl with primigenius bulls carved in relief, about 2700 B.C.
[Metropolitan Museum of Art, Fletcher Fund, 1939] :

Fig. 9. Relief of longifrons cattle from the tomb of Ra-em-kai, Saqqara, Egypt, Vth
Dynasty. [Metropolitan Museum of Art, Rogers Fund, 1908]

the range of the wild form of an al-
ready domesticated animal, such as the
ass (Asinus africanus Fitzinger 1857)
in place of the horse (Equus cab. prze-
walski Poliakov 1881), the yak (Bos
Poéphagus grunniens Przewalski 1883)
in place of the urus, and so on (17).
There are additional weighty argu-
ments put forth in support of the thesis
of local domestication of the urus in
disparate areas. The general average
decline in size of the early European
cattle was accompanied, as the osteo-
logical record shows, by a great overall
variability in size and conformation.
Such remarkable multiplication in con-
formational types and increase in the
growth range of adult animals follows,
even today, upon the domestication of
wild animals, as practical work with
domestic fur-producing animals has
shown. Thus, the silver and blue fox,

themselves mutants of the red fox, have
in a short time given rise to a series of
other types: platinum, white-faced,
golden platinum, pearl, perlatina, gla-
cier blue, Washington platina, radium,
and pastel fox (47). Similar results have
been achieved with mink and nutria.
The great variability observed in early
European domestic cattle remains a
strong argument against the thesis of
the introduction of a developed domes-
tic strain.

Should, then, the thesis of the intro-
duction of longifrons into Europe be
thrown out? Were it not for the appear-
ance simultaneously with domestic cat-
tle of tools, pottery, and art stylistically
related to and often demonstrably im-
ported from the prehistoric and early
historic Near East, the thesis of actual
introduction of the earliest domestic
cattle would undoubtedly receive even
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less attention than it does in current
treatment of the racial history of Euro-
pean cattle. And, of course, even where
contact, trade, and migrations have oc-
curred, actual movement of cattle can-
not be proven. Nonetheless, there re-
mains much to support the introduction
thesis. Ersatz domestication, while it
has occurred in many instances, has
taken place in areas where the domestic
animal cannot be introduced because of
conditions of excessive physiological
strain and stress, local bacterial faunas,
dangers of worm infestation, and so on.
Such conditions make it economically
unfeasible to introduce many of the
classical domestic animals into tropical
or high-altitude areas even today, but
there was never any bar to the introduc-
tion of cattle into Europe. Moreover,
although local wild strains (Figs. 10 and
11) undoubtedly contributed to the
formation of the earliest European do-
mestic cattle, accounting for the “dwarf
urus” which appears rather abruptly in
stratigraphic layers (49), unless do-
mestic cattle were brought into Europe
and crossed with the local urus, the
difficulty of domestication would have
been scarcely less in Europe than it had
been millennia previously in West Asia.
It is conceivable, in fact, that the Euro-
pean wild urus played a smaller part
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Figs. 10 and 11. Fig. 10 (left). Woodcut of a urus, highly stylized, in Johan Priiss’
Hortus sanitatis, published in 1495 by Jacob Meydenbach in Mainz. The text reads:
“Isidor says of the urus: urus are wild cattle so strong that they can lift trees as well
as armed knights with their horns. They are called urus from the Greek word oros

meaning mountain . .

. Helynandus says . .

. In the Hercynian Forest of Germany the

urus is found. These animals are nearly as large as elephants: in appearance, color
and conformation they are like cattle. The force of their horns is great and their
speed is great. They spare neither man nor animal. One catches them in pits and
kills them.” Fig. 11 (above). Drawing of urus copied from a 16th century oil painting
found in 1827 by the English zoologist Hamilton Smith in an Augsburg antiquities
shop. The painting was subsequently lost, but this drawing was widely reproduced.

[American Museum of Natural History]

in the formation of frontosus and primi-
genius types than was formerly as-
sumed. Certainly in historic times ef-
forts have always been made to prevent
cross breeding between the urus and
domestic cattle so as not to increase the
wildness of the domestic races (6, p.
48). Perhaps the locally occurring Eu-
ropean primigenius and frontosus races
are, after all, products of selection from
the early introduced longifrons, and
from the subsequently introduced West
Asian or Mediterranean primigenius
cattle.

Of interest in this connection is the
fact, pointed out by Nobis, that in re-
gions dominated by the Roman camps
of the European limes, primigenius or
“pseudoprimigenius” cattle are found
(50). These may be introductions from
the Mediterranean world, or products
of the application to local stock of the
more expert Roman husbandry, or the
result of both. There was no lasting im-
provement in the near-dwarfed local
cattle of the surrounding areas, and
after Roman times pseudoprimigenius
all but vanishes from the osteological
record of these areas. It is tempting to
draw an analogy with the more recent
history of cattle in southern and central
Africa. After the disastrous rinderpest
epidemic of 1896, there were massive

introductions of European stock (51),
but in spite of large-scale cross-breed-
ing, the contribution of the European
stock to the conformational characteris-
tics and productive capacity of native
cattle was all but negligible. Under the
rigorous conditions of the African veld,
natural selection operated in favor of
animals of overall ruggedness rather
than of animals of indifferent stamina
though of higher potential as a source
of meat and milk (52).

Explanation of Variability

Great variability in size and even in
conformation of a herd may be taken
to imply a low level of animal-hus-
bandry skill and does not necessarily
mean that domestication has been re-
cent. African domestic cattle today are
almost entirely derived from repeated
introduction of West Asian domestic
races (57, 53). Yet among Sanga cattle,
the most important breed type in cen-
tral and southern Africa and repre-
sented as far west as Nigeria and as far
north as the Sudan, the variation in
conformation, in animal size, and in
horn size is enormous. Often gigantic-
horned, long-horned, short-horned, and
polled animals occur in a single herd
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(54). Some Sanga, such as the Shona or
Karanga cattle of Southern Rhodesia,
have truly dwarfed and short-horned
representatives (55), whereas another
Sanga, Bechuana cattle, includes gigan-
tic specimens (56) whose enormous
horns approach and even exceed in
length those of Indian Pliocene ances-
tors of the urus (57). The fact is that
where, for whatever reason, the herder
selected for small size, a small Sanga
appeared. Similarly, megaloceratic horns
in African Sanga herds persist only be-
cause of continued careful selection for
gigantic horns. Where there is no selec-
tion for special points, the Sanga herds
are made up of generally small, al-
though widely divergent, individuals.
This state of affairs obviously does not
prove that the Sanga was locally domes-
ticated. Thus, perhaps the dwarfing and
variability of European neolithic cattle
indicates that an introduced race—
longifrons—deteriorated under condi-
tions where a desire for a large number
of animals outweighed considerations of
carrying capacity and productive po-
tential of the individual animal—as it
so often does in African husbandry.

It is noteworthy that recent and more
sophisticated methods of investigation
have tended to support the thesis that
cattle were introduced into Europe from
western Asia. Electrophoretic studies of
the distribution and mode of inheritance
of different types of hemoglobin in cat-
tle (58) support the thesis that Jersey
(59) (a brachycephalus type) as well as
Guernsey and South Devon cattle (the
former brachyceros, the latter brachy-
cephalus) had an African, and ultimate-
ly a Mesopotamian, origin. The superior
performance of Devon and Jersey cat-
tle at high temperatures, demonstrated
in studies at agricultural research cen-
ters in Africa, as well as the exception-
ally high butter-fat content of milk
from these breeds, characteristic also of
milk from cattle native to tropical re-
gions, tends to reinforce the argument
that these types had a western Asian
origin.

Conclusion

The thesis of Eduard Hahn and of
those who have followed his lead has
stood up well in the light of progress
made in zootechnology, animal psychol-
ogy, the comparative anatomy of do-
mestic and wild species, and the study
of non-European native cattle. On the
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other hand, Hahn’s hypothesis can in
no way be said to have stimulated work
in the zoology of domestic species, al-
though such work has gone far to con-
firm its plausibility. But if Hahn’s thesis
has had no particular bearing on the
zoological study of domestication, in
what can its value be said to lie? Like
all cultural theses, it provides an insight
into historical processes. Specifically,
Hahn’s thesis also constituted a protest
against the materialistic assumptions
underlying 19th-century German social
and economic theories. Hahn affirmed
the importance of irrational forces in
major technological advances of man-
kind. His thesis, moreover, has stood
up better than most of the broad and
more spectacular cultural theses of our
day, where close examination by ex-
perts in any specific and relevant area
has led to steady erosion of the over-
arching argument. In the study of do-
mestication the scientist and the cultural
historian join forces, each playing a role
which the other discipline, by its very
nature, cannot fill.
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