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WHY CRYPTOZOOLOGY?

DMiITRI BAYANOV
Chairman, Relict Hominoid Research Seminar, Darwin Museum,
Moscow 119 435, U.S.S.R.

ABSTRACT: One of cryptozoology’s main concerns is the possible survival of
animals thought to be long extinct. Because the geological record is incomplete, the
possibility of fossil animals surviving to the present cannot be ruled out. Comparison
is made between the objects of study of zoology and the non-animal subjects of
other disciplines, including botany, and the conclusion is drawn that the elusiveness
of some animals is the main reason for the existence of, and need for, cryptozoology.
Given the nature of cryptic animals, cryptozoology has to apply its own methods
of research.

INTRODUCTION

Since the article “What Is Cryptozoology?”’ by Bernard Heuvelmans (1982),
published in the first issue of this journal, has not made critics any less
vociferous (May 1984, Simpson 1984, Diamond 1985), it seems worthwhile
to devote more attention to the raison d’etre of the discipline. One of cryp-
tozoology’s main concerns is the possible unrecognized ‘““‘persistence of pre-
sumed extinct animals to the present time or to the recent past” (The ISC
Newsletter 1982). Consequently, we should examine the problem of extinc-
tion and survival in relation to cryptozoology.

THE EXTINCTION-SURVIVAL DICHOTOMY

Recentattention to the notion of species extinction has somewhat obscured
the phenomenon of species survival. Both extinction and survival are con-
ditio sine qua non of biological evolution. But, man’s intervention apart,
dying and living in nature are so propitiously balanced that the variety of
life and the number of species on earth have generally been on the increase
for millions of years, this being due not only to the ongoing process of
speciation, but also to the persistence of old forms.

This being so, how do we know precisely what is extinctand whatis extant
in biology? According to Charles Darwin (1929: 280, 299), “No fixed law
seems to determine the length of time during which any single species or
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any single genus endures,” and ‘‘the utter extinction of a whole group of
species has sometimes been a slow process, from the survival of a few
descendants, lingering in protected and isolated situations.”” A noted Soviet
paleontologist, L. S. Davitashvili (1948: 486), has this to say on the subject:
“It is always necessary to remember the incompleteness of the geological
record. The first appearance of a given species in the geological record and
its disappearance from the latter can in no way be taken for the dates of its
origin and final extinction. The real life span of a species (or a group of
species) is usually much longer than the period determined from the geo-
logical record. Consequently, the dating of the extinction of a form or a
group is not as simple a matter as may appear from the frequent citing in
the paleontological literature of extinction dates for various organisms.”
(Author’s translation.)

Put another way, it is a matter of observation, of empirical investigation,
whether an organism is extinct or extant. And here there is an interesting
difference between specimens and species. If a skeleton is found, it means
a specimen is dead for good; and as long as a species (or other taxon) is
known only from the fossil record, it is presumed to be extinct. But nothing
prevents its “rising from the dead’ the moment its living representatives
are discovered. This having happened a number of times, there is nothing
highly unusual or unscientific in expecting or predicting further occurrences
of this kind.

What irritates critics is that some cryptozoologists are willing to acknowl-
edge the possible survival today of dinosaurs and pre-sapiens hominids. Let
us note, in this connection, that the wholesale dying out of the dinosaurs
had intrigued paleobiologists long before the advent of modern cryptozool-
ogy, and that, despite many attempts, no fully satisfactory explanation of
the phenomenon has yet been offered. Indeed, who can convincingly explain
why such reptile forms as crocodiles, lizards, snakes, and turtles survive
today, but dinosaurs—which, incidentally, were of different sizes and had
the widest range of distribution—do not. Or, indeed, why gibbons, orang-
utans, chimpanzees, and gorillas are still living, but not Gigantopithecus,
Australopithecus, Homo erectus, or Homo sapiens neanderthalensis? Survival
of any of these forms thought to be extinct would actually solve, not pose,
a problem. For we do know that they existed, and we can only speculate
why they ceased to exist.

Thus, cryptozoology not only follows established scientific principles, but
attempts to answer some topical questions confronting zoology today.

HipDEN OR HIDING?

If the subjects of cryptozoology are “hidden’ animals, then many sciences
have their “hidden’ objects: astronomers attempt to detect unknown celes-
tial bodies ‘“hidden” in the vastness of space (some of which cannot even
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be observed optically); geologists search for minerals “hidden” in the earth;
paleontologists search for “hidden” fossils, etc. Why, then, don’t we have
cryptoastronomy, cryptogeology, etc.?

Up to a point, the history of exploration in botany is remarkably similar
to that in zoology. The age of discovery in both is far from over. In the
eighteenth century, Linnaeus described some 7,000 species of higher plants.
Today, botanists know over 350,000 species of higher plants, and, according
to specialists at Moscow University, not less than 2,000 new species of lower
and higher plants are described every year from all over the world. The
world flora, just as the world fauna, is characterized by the coexistence of
evolutionary old and new forms. “Living fossils’’> are known among plants
as well, as, for example, Metasequoia glyptostroboides, first described by
paleobotanists and later found alive. And botanists also often depend on
the testimony of native peoples in botanical exploration and the discovery
of new species. Yet, there is no cryptobotany, nor is there going to be. Why
not?

The answer is too obvious to be always noticed. There can be spectacular
plants “hidden” in the jungle (e.g., Victoria regia), but there are no plants
hiding anywhere. The difference between zoology and all other disciplines
engaged in the study of inanimate or non-animal objects, is that the subjects
of zoology have the ability to hide, and thus remain unknown or only vaguely
known to science.

Two diverging behavioral strategies seem to have evolved to enhance the
survival of species. Many species are highly open and visible—some even
moving in herds and flocks—and usually have naturally high population
densities; these species are generally well known to man. Other species,
however, are less visible, and their population densities may be low; they
survive because their secretive ways are adaptive.

For example, crows, pigeons, and sparrows are commonly observed by
all, but it is unusual to observe an owl in the wild. Even more interesting
are examples of these differing behavioral adaptations among related species:
crow-jay; giraffe-okapi; baboon-orang-utan.

Of course, we know little or nothing about the population densities or
reproductiverates of so-called ““cryptids™ (i.e., the subjects of cryptozoology),
but there seems to be little doubt that the larger ones must be among the
rarest of living species. It is reasonable to suppose that giant octopuses are
not as numerous as those of moderate size, that sauropods, if extant, are
not as numerous as turtles, and that Sasquatches (whatever form of pre-
sapiens hominid or hominoid the species may represent) are not as numerous
as bears in any given area.

It is difficult to find a rare mineral, it is time-consuming to locate a rare
plant, but it is many times more difficult and time-consuming to discover a
cryptid, not only because it is rare, but also because, in contrast with minerals
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and plants, it attempts to avoid detection. To borrow Darwin’s phrase, cryp-
tids are “‘lingering in protected and isolated situations,” such as deep waters,
thick vegetation, or mountainous terrain. Being active and mobile, cryptids
inevitably leave, from time to time, the depths of their sanctuaries and come
into view of human beings. But they invariably retreat to their natural
strongholds as soon as humans come in force to “discover” them. Hence,
a cryptozoological situation: an animal is occasionally sighted by a local
people or by visiting outsiders, but is absent from zoology’s inventories of
the Animal Kingdom.

That is the main answer to the question “why cryptozoology?”’ But there
are also auxiliary ones, such as the difficulty of photographing elusive animals
in the wild, the difficulty of retrieving specimens from remote areas, and the
propensity of native peoples to attach certain beliefs to rare animals.

METHOD IN MADNESS

Webster’s Collegiate Dictionary gives the following definition of science:
“Science is systematized knowledge considered in reference to the discovery
or understanding of truth.”

First, it should be noted that the systematizing of knowledge and the
discovery of truth are supposed to take time. Secondly, each discipline uses
its own methods of discovering truth, methods that are best suited for its
own particular purposes.

Let us spell out some common terms in cryptozoological research: eye-
witness; testimony; identification; tracks; footprints; surveillance; reference
files; photographs; laboratory analysis. Has all this been consciously bor-
rowed from a criminal investigations department? Not at all. The remarkable
coincidence of terms came about quite naturally and spontaneously because
criminologists and cryptozoologists utilize similar methods.

The first order of business in cryptozoology is to collect and analyze the
testimony of witnesses. There is no end to mirth, scoffing, and solemn wam-
ings from critics in this connection. When preparing for an expedition in
search of the Yeti, Charles Stonor (1955: 7) was given this advice by a
zoologist: “Do remember that a Native [sic] will always tell you what he
thinks will please you and what you want him to say.” And here is a warning
from none other than George Gaylord Simpson (1984: 12): “Humans are
the most inventive, deceptive, and gullible of all animals.”

It is noteworthy that such an attitude is generally evinced by individuals
whose professions are not concerned with collecting and analyzing human
testimony. Of course, all testimony is subject to doubt, but it is one thing
to state that men are fallible—or that some people are fond of spinning a
tale—and quite another to assert that no man is trustworthy, and no witness
can tell the truth.

The role of the witness is often overlooked because it is taken for granted.
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To show that this kind of evidence is valid not only in court, I shall refer
to the physicist’s knowledge of a phenomenon called ball lightning. Since
there is no generally accepted physical theory for this phenomenon, the
reality of ball lightning is doubted by some physicists, who suggest that it is
an illusion caused by the effect of a flash of ordinary lightning on the retina
of the eye. To determine the truth, a team of Soviet physicists, headed by
I. Imyanitov, has collected about 1,500 eyewitness reports of ball lightning
worldwide. These reports, both published and solicited, were subjected to
computer analysis. The Soviet government newspaper /zvestia reported on
September 30, 1976, what Imyanitov stated about their findings: “Collective
portraits of the phenomenon made by eyewitnesses of different nations and
at different times have coincided, and this in itself is telling proof of the
reality of ball lightning.”” Similarly, in cryptozoology the process of ‘“de-
mythification” of evidence starts with the analysis of eyewitness accounts.

The next most important—and for terrestrial cryptids, inevitable—kind
of evidence is tracks. This would seem to be perfect zoological material, but
many zoologists simply do not accept tracks of unknown animals. Fortu-
nately, on this subject cryptozoology finds support in paleontology, which
is concermed, among other things, with the footprints of unknown, albeit
extinct, animals. For example, Mossman and Sarjeant (1983: 75) state the
following: “The skeletons of extinct land animals in museums suggest that
the main fossil evidence for such animals is bones. This is not the case. The
bones of the animals are very much rarer than their tracks. Indeed, many
extinct land animals are known only from their tracks; their bodily remains
appear never to have been preserved.” The authors even find certain ad-
vantages of this kind of evidence compared with bones: “The animal’s tracks
and trails . . . are a much more extended and dynamic testament. Studying
these clues to an animal’s behavior, the paleontologist is able, as it were, to
see the animal in action.”

In cryptozoology, footprint evidence plays a decisive role in probing the
reality and identity of the so-called relict hominoids (Yeti, Sasquatch, etc.).
The best studied is the collection of footprints of the North American Sas-
quatch (Green 1978, Hunter with Dahinden 1973), which occasioned Krantz
(1972: 103) to state: “No matter how incredible it may seem that the sas-
quatch [sic] exists and has remained uncaught, it is even more incredible to
believe in all the attributes of the hypothetical human track-maker .. ..
Even if none of the hundreds of sightings had ever occurred, we would still
be forced to conclude that a giant bipedal primate does indeed inhabit the
forests of the Pacific Northwest.” Demythification of the Sasquatch footprint
evidence has been further advanced in subsequent works (Krantz 1983,
Bayanov, Bourtsev, and Dahinden 1984a, Buckley 1984).

There is no denying that such footprints can be, and are known to have
been, faked. However, the crucial question is not whether some tracks have
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been faked, but whether some are authentic. The latter question is answered
by the investigators involved with a most emphatic “yes.” And, to cite
Napier (1973: 203), “if one track and one report is true-bill, then myth must
be chucked out of the window and reality admitted through the front door.”

A major “tool” of cryptozoology is photography, both still and motion
picture. Again, the critics maintain that photographs and films are easily
faked, and therefore cannot be accepted as evidence. And, again, these opin-
ions come from individuals who do not vitally depend on photography in
their professions.

A lot of work has been done on, and much information obtained from,
the Patterson-Gimlin Sasquatch film, the study of which I was fortunate to
participate in. We have subjected the film to a systematic and many-sided
analysis. We have matched the evidence of the film against the other cate-
gories of evidence, and tested its subject with our criteria of distinctiveness,
consistency, and naturalness. Our conclusion: “The Patterson-Gimlin movie
is an authentic documentary of a genuine female hominoid, popularly known
as Sasquatch or Bigfoot, filmed in the Bluff Creek area of Northern California
not later than October 1967 (Bayanov, Bourtsev, and Dahinden 1984b:
232).

Let me stress that, given the nature of cryptids, and barring their chance
discovery, their planned discovery, which is the hoped-for intent of cryp-
tozoology, is almost certain to be preceded by eyewitness, footprint, and
photographic evidence. Thus, the existence of such evidence, and the study
and evaluation of it, is a clear indication that cryptozoology is proceeding
appropriately as a particular line of scientific inquiry.
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FOSSIL UNGULATE MAMMALS DEPICTED
ON ARCHAEOLOGICAL ARTIFACTS

CHRISTINE JANIS
Section of Population Biology, Morphology, and Genetics
Division of Biology and Medicine, Brown University
Providence, Rhode Island 02912, U.S.A.

ABSTRACT: New evidence is presented of archaeological artifacts that may depict
fossil ungulate species that survived into relatively recent (historical) times. Follow-
ing Colbert’s (1936) report of the depiction of a probable sivathere on a Sumerian
chariot ring, further evidence indicates possible depictions of the sivathere genus
Bramatherium on a variety of Eurasian artifacts. Other possible depictions of extinct
ungulates include a chalicothere from the Siberian frozen tombs (500-400 B.C.), a
giant aquatic hyrax (Pliohyrax) from a sculpture from the late Chou Dynasty of
China (600-500 B.C.), and a Pleistocene antelope (Mesimbroportax) from a recent
African Tji Wara sculpture.

INTRODUCTION

The term ‘““ungulate” means ‘“‘bearing hooves’; that is, with the terminal
digit on the limbs being covered by a horny structure composed of keratin,
that is used for bearing the animal’s weight. The possession of hooves on
the feet is a derived condition for animals, and was evolved from the type
of keratinous claw that characterizes the terminal digit of most land verte-
brates. (The flat nail possessed by primates is another modification of this
primitive type of claw, although here the modification is obviously not as
extensive as in the development of a hoof.)

The term ““ungulate” is habitually used to refer to hoof-bearing mammals,
such as horses and cows. Although mammals are the only living vertebrates
that bear hooves, this was not always the case in the past. Hoof-like structures
were also characteristic of dinosaurs in the order Omithischia, such as the
horned Triceratops, and were also seen in certain other extinct reptiles, such
as the early Tertiary terrestrial sebosuchian crocodiles. It seems that hooves
are evolved in certain large animals (i.e., over 5 kg in body weight), that
have adapted their limbs for relatively fast locomotion, and that stand with
a limb position equivalent to that of a ballet dancer standing on point (the
technical term for this is “unguligrade”), so that the terminal digit is the
only part of the foot that bears the animal’s weight. Most, but not all, hooved
vertebrates were herbivorous.

Present-day ungulate mammals belong to the orders Artiodactyla (pigs
and related animals such as hippos, cattle, antelope, deer, and giraffe) and
Perissodactyla (horses, rhinos, and tapirs). Some other living mammal groups
are usually termed “‘subungulates,” presumably because their hooves are not
as well defined as the true ungulates. These comprise the related orders
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Proboscidea (elephants and their fossil relatives, such as mastodonts), Hy-
racoidea (hyraces, small rabbit-like animals which are probably best known
as the ““conies” mentioned in the Bible), and Sirenia (sea cows, which have
obviously secondarily lost their hooves in the process of becoming aquatic).
Hyraces resemble large rodents, but are in actual fact small ungulates with
nail-like hooves, four on the front foot, and three on the back foot. They
have what is termed a “‘digitigrade’ foot stance (i.e., standing on the human
equivalent of tiptoe, like a dog or a cat), rather than the unguligrade stance
of other living ungulates.

Extinct ungulate orders include the South American Notoungulata and
Litopterna, and the rather poorly defined early Tertiary Condylarthra, which
is assumed to be the ““basal stock’ for all other ungulate and subungulate
orders—although this issue is still in dispute, and the ““condylarths’ probably
do not represent a distinct unified lineage (Prothero, Manning, and Fischer
1988). All hooved mammals (with the exclusion of the extinct order Pan-
todonta) have recently been shown to be a “monophyletic clade” (i.e., to all
have a common ancestor). Indeed, the various ‘“‘subungulate” orders are
more closely related to perissodactyl ungulates than to artiodactyls (Prothero,
Manning, and Fischer 1988). Thus, it is now appropriate to use the term
“ungulate” to refer to almost all hooved mammals.

The best known description of fossil ungulate that may have survived into
historical times, as documented by its apparent depiction in the archaeo-
logical record, is that by Edwin Colbert (1936) of a sivathere (a type of
giraffe), depicted on an artifact from Iraq dated at 3500 B.C. A published
account also exists of a possible example of “Irish elks” (genus Megaloceros)
depicted in artifacts from the Black Sea region dated at around 600-500
B.C. (Bachofen-Echt 1937), although the last fossil evidence of this animal
is from the end of the Pleistocene, about 10,000 years B.P. There are also
some reports, as yet unconfirmed, of Megaloceros bones recovered from
somewhat later Holocene deposits (Vereshchagin and Baryshnikov 1984),
and some reports exist of the animal’s possible persistence into the Middle
Ages in Ireland. I have also observed that a deer depicted in cave paintings
at Lascaux may represent the extinct fossil genus Eucladoceras (Brodrick
1972: 12).

Numerous accounts also exist of fossil proboscideans surviving into recent
times, and of especial interest are those documenting the existence of ele-
phantids (or elephant-like animals) in North and Central America. Ac-
cording to the fossil record, proboscideans first appeared in North America
in the middle Miocene, approximately 16 million years B.P., as immigrants
from the Old World. They migrated into South America in the Pleistocene
with the development of the isthmus of Panama, and their last recorded
appearance in both continents dates from approximately 10,000 years B.P.
(Agenbroad 1984). Accounts of surviving elephantids include reported
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sightings during the last millennium (Eberhart 1983, Lankford 1980), and
various archaeological artifacts depicting “‘elephants” (Farquharson 1879,
Elliot Smith 1915). I do not propose to discuss the possible survival of New
World proboscideans into recent times in this paper, although it is a fasci-
nating topic that has been much discussed in the literature, and deserves an
entire paper in itself.

My intention in this paper is not to review the existing literature on the
possible survival of fossil ungulates into historical times, but, rather, to
present new examples of archaeological artifacts possibly depicting such. I
would like to stress that none of these examples are ones that I set out to
discover; on the contrary, they represent instances that have “turned up”
in my everyday life, and that were of interest to me because of my research
in ungulate paleontology. This suggests that there may be a wealth of further
examples of fossil animals represented in archaeological artifacts or artwork
awaiting a concerned researcher in cryptozoology. I present here some further
examples of possible sivatheres, and examples of artifacts that may depict
a chalicothere, a giant hyrax, and a Pleistocene antelope.

SIVATHERES

Sivatheres represent the subfamily Sivatheriinae of the artiodactyl family
Giraffidae. The other giraffid subfamily, the Giraffinae, contains two living
genera (although it had a much greater diversity in the past), and okapi,
Okapia johnstoni, and the giraffe, Giraffa camelopardalis. Sivatheres are
known from the latter part of the Miocene (approximately 15 million years
B.P.) through the Pleistocene in both African and Eurasian deposits, and
are moderately diverse in the fossil record. In life, they differed from giraffes
in being more heavily proportioned, with shorter legs and necks, and had
branching, palmate ossicones (cranial appendages that were skin-covered
and non-deciduous, in contrast to structures such as naked, deciduous deer
antlers, or keratin-covered, non-deciduous bovid horns). Most genera were
of similar body proportions to a moose or an ox. They differed from giraffines
in the palmation of the ossicones (resembling the condition seen in moose
antlers), and the possession of an additional pair of frontal ossicones in front
of the main postorbital ones. These frontal ossicones were small structures
in the genus Sivatherium but were large, and joined together to form a single
median structure in the genus Bramatherium.

Colbert (1936) described a Sumerian copper chariot ring in the Field
Museum of Natural History, Chicago, from Kish, Iraq (3500 B.C.), that
depicts a small statuette of an animal (Fig. 1a) that had been previously
assumed to be some kind of deer, as it possessed branched, palmated ‘“‘ant-
lers.”” Colbert pointed out, however, that these “antlers” bore a close resem-
blance to the ossicones of Sivatherium (Fig. 1b). He also noted a number of
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F1G. 1.—a. Statuette on Sumerian copper chariot ring. (From Colbert 1936.) b. Reconstruction
of a sivathere head. (From Colbert 1936.)

other sivathere-like features of the statuette, such as the additional pair of
small ossicones (which are not seen in any known Recent or fossil deer),
and the moose-like short, bulbous snout. Colbert commented that, although
the genus Sivatherium is known primarily from the Pleistocene of India, it
is also known from both India and Africa in association with human artifacts
in the Paleolithic, and he suggested that it may have persisted into relatively
recent times and may even have been domesticated, as suggested by the
representation of a “‘halter” on the statuette. Savage and Long (1985) also
comment on the likelihood of the survival of sivatheres into the early Ho-
locene. In addition to the statuette described by Colbert, Savage and Long
present a petroglyph of a possible sivathere from a rock shelter in the Tibesti
mountains, central Sahara, dating from approximately 6000 B.C.

A casual visit by the author to the British Museum, London, revealed a
surprising number of “‘sivathere-like” artifacts, most of which could be
distinguished by the possession of a single, median cranial appendage re-
sembling the condition in the genus Bramatherium. (It is clear, however,
that these examples do not represent as strong a case as Colbert’s Sumerian
statuette.) Although I am aware that these new examples could well represent
instances of “artistic license” —and I have not made a study of the types of
artistic stylization of the various periods that these examples are from—I
should point out that the artifacts were found among others that do accurately
depict animals with cranial appendages that were obviously cattle-like horns
or deer-like antlers. I present these examples here merely as “additional
possibilities” of sivatheres, which gain their strength from the existence of
previous, more convincing examples. (As a cautionary tale on relying on
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museum identifications of animals depicted in archaeological artifacts, I
would like to cite the case of a Roman mosaic in the British Museum that
depicts animals termed “deer’” that are quite clearly reedbuck antelope, genus
Redunca, that are unknown outside of Africa!)

In Fig. 2 we see a sketch of the skull of Bramatherium on display at the
American Museum of Natural History, New York. Fig. 3a depicts a recently
made stone statuette, purchased at a Russian tourist shop in 1977, that is
apparently of a deer, yet possesses a median, palmated ‘‘antler.” Fig. 3b
shows an ivory “stag” from Syria (from approximately 200 B.C.), and Fig.
3c shows a bronze “cow” from Egypt (from approximately 600 B.C.), both
artifacts on exhibit at the British Museum. Both animals also possess a
Bramatherium-like medial cranial appendage. In 1974, I examined a book
on children’s toys in the Soviet Union (one that I have unfortunately been
unable to relocate) that depicted tin whistles from Siberia in the shapes of
various animals. These took the form of a ram, a goat, and a ‘““deer,” but
while the horns on the ram and the goat were realistically portrayed, the
deer possessed a median, palmate “antler” resembling the animal depicted
in Fig. 3a. While I would not vigorously dispute the interpretation that these
recent artifacts merely represent a conventionalized styling of deer antlers,
and would not venture to suggest that Bramatherium survives today in the
Soviet Union, the possibility remains that the stylized convention reflects a
folk memory of an animal with cranial appendages of this type that existed
in the area until relatively recently.

CHALICOTHERES

The family Chalicotheriidae belongs in the order Perissodactyla, and con-
tains taxa that were mainly of large (cow to giraffe) size. Chalicotheres are
known from the Eocene (approximately 45 million years B.P.) through the
middle Pleistocene over most of the Northern Hemisphere (although they
became extinct in North America in the Miocene, approximately 15 million
years B.P.). They were rather horse-like in appearance —especially the head —
but had secondarily substituted large claws for hooves, which they probably
used to pull down tree branches to within access (Coombs 1982), and had
a somewhat hyaena-like posture, with the front legs longer than the back
ones (Fig. 4). Two main forms (subfamilies) of chalicotheres existed: the
schizotherines, that were more horse-like in proportions, with longer hind
legs and a longer face; and the chalicotherines, that were more hyaena or
gorilla-like in proportions, with longer fore limbs and a shorter face. Both
schizotherines and chalicotherines were found in the Old World until the
middle Pleistocene, but only schizotherines were found in North America
(Coombs 1982). The chalicothere depicted in Fig. 4 is based on the genus
Moropus, a schizotherine from the middle Miocene of North America.

JANIS: FOSSIL UNGULATES IN ARCHAEOLOGY 13

F1G. 2.—Bramatherium skull (AMNH 32603) on display at the American Museum of Natu-
ral History, New York.

Heuvelmans (1958) made the suggestion that a surviving chalicothere
might be behind the East African legend of the “Nandi Bear” or chemosit.
The chalicothere certainly agrees with the visual descriptions of the Nandi
Bear, a large, stocky animal with high shoulders and a sloping back, no
visible tail, and a rather long, pointed snout, that occasionally stood up on
its hind legs. The Nandi Bear was also variously described as possessing a
hairy mane, which is typical of certain living perissodactyls (such as horses
and American tapirs). It seems unlikely, however, that a herbivorous chal-
icothere could have been responsible for the type of ferocious killings ascribed
to the Nandi Bear, and Heuvelmans suggested that such incidents might
actually have been the work of some other local animal, and then ascribed
to the occasionally glimpsed chalicothere —which may have been assumed
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FiG. 3.—a. Stone statuette from Russia (recent). (Property of author.) b. Ivory “stag” from : .
Syria (from approximately 200 B.C.) on display at the British Museum, London. c. Bronze FiG. 4.—Representation of a chalicothere, based on the North American Miocene genus
“cow” from Egypt (from approximately 600 B.C.) on display at the British Museum, London. Moropus.
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to be carnivorous due to its large size, impressive claws, and hyaena-like
posture.

Martin Pickford, a British paleontologist, alsocommented on Heuvelmans’
idea of equating a surviving chalicothere with the Nandi Bear (Pickford
1975). When Pickford was working in Kenya on the description of a new
chalicothere fossil (ascribed to the species Ancylotherium hennigi) from the
Lukeino formation (African Miocene, approximately 6.5 million years B.P.),
he verbally described what the living animal might have looked like to his
Kenyan field assistant. Curiously, the assistant assured him that this animal
was just like a chemosit (the original native name for the Nandi Bear), an
animal well known by repute, and this view was later repeated by other local
Kenyans. Other paleontologists have also commented on the possibility of
a chalicothere surviving in Africa until at least relatively recent times (An-
drews 1923, Leakey 1935, Savage and Long 1985). However, Pickford’s
Ancylotherium is a schizotherine chalicothere, and it has generally been
assumed that, if the Nandi Bear reports were indeed attributable to a chal-
icothere, it would be to a chalicotherine type, as this animal would better
fit the description of bear- or hyaena-like proportions (Heuvelmans 1958).
The chalicotherine genus Chalicotherium is known only from the middle
Miocene of Africa, and the chalicotherine genus Nestoritherium is known
from the Pleistocene of Eurasia.

My own evidence for a chalicothere surviving into historical times comes
not from Africa, but from the frozen tombs of Siberia (the Sakic culture,
dated as 500-400 B.C.). Zavitukhina (1978) illustrates two belt plaques from
the collection of Peter the Great in the Hermitage, Leningrad, depicting
“fabulous wolf-like animals™ (Fig. 5). However, this animal looks surpris-
ingly chalicothere-like, as it appears to combine a horse-like head and body
(including the presence of a horse-like mane) with clawed feet. In contrast
to the type of chalicothere assumed to be behind the reports of the Nandi
Bear, the proportions of this animal suggest a schizotherine (or horse-like)
chalicothere. Schizotherines were not known beyond the end of the Miocene
in Eurasia, but Ancylotherium survived in Africa until the middle Pleisto-
cene. Additional features include the suggestion of a small proboscis (the
retracted nasal bones of certain chalicotheres suggest that they might have
possessed a tapir-like proboscis), and a long tail (which was not a feature of
chalicotheres). While this animal could represent a stylized wolf, other belt
plaques from the same collection depict animals that are clearly dogs or
foxes, with pointed muzzles, triangular ears, no mane, and a tufted tail—all
in contrast with this supposed “wolf.”

The main problem with the interpretation of this animal as a possible
chalicothere is the presence of a long tail. However, the animal does not
bear a resemblance to any known fossil or living camivore, and its general
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F1G. 5.—Gold belt plaque of “fabulous wolf-like animal” from the frozen tombs of Siberia
(Sakic culture, 500400 B.C.), in the collection of Peter the Great in the Hermitage, Leningrad,
U.S.S.R. (Si 1727 1/19). (Drawn from photograph in Zavitukhina 1978.)

appearance suggests the depiction of a horse with claws. Perhaps the animal
was not directly known to the artist, but had survived in folklore as an
animal with “‘a horse-like head and body, but with wolf-like claws,” which
could account for the reconstruction of the animal with a long horse-like
tail. Again, my role here is as a paleontologist, and I am not in a position
to discuss possible artistic styles or the animal folklore or mythology of the
period. The best that I can say is that it looks like a chalicothere to me!
Once again, the argument is strengthened by other accounts of possible
surviving chalicotheres.

These “surviving chalicothere” examples are weakened by the available
fossil evidence, inasmuch as schizotherines were the surviving African Pleis-
tocene chalicotheres, while chalicotherines were the Eurasian Pleistocene
forms, yet these examples suggest an Asian schizotherine and an African
chalicotherine! Chalicotheres are rare as fossils, however, and in more recent
(post Miocene) sediments they are usually identified only by isolated ele-
ments. Moreover, land connections between Africa and Eurasia have existed
since the middle Miocene, and both types of chalicotheres did survive in
the Old World in the Pleistocene. Thus, it is not impossible, in terms of
paleobiogeography, that, in more recent times, a schizotherine chalicothere
species could have migrated into Asia, and a chalicotherine chalicothere
species could have migrated into Africa, even if one would like the fossil
record to be more supportive of all this cryptozoological evidence. In con-
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F1G. 6.—Bronze statuette of hyrax-like quadruped from the late Chou Dynasty (600-500
B.C.), China, on display at the Freer Gallery of Art, Smithsonian Institution, Washington, D.C.
(From reproduction cast, property of author.)

trast, a report of a “‘surviving chalicothere” in South America would be an
extremely dubious claim, as they are not known from that continent at all;
they are believed to have become extinct in North America long before the
formation of the Panamanian land bridge linking North and South America.

A GIANT HYRAX

In Fig. 6, we see a bronze statuette from the Freer Gallery of Art (Smith-
sonian Institution), Washington, D.C., from the late Chou Dynasty of China
(600-500 B.C.). Several of these statuettes were found in 1923 near the
village of Li-yu, in the Shanxi Province. An issue of Smithsonian magazine
once described this animal as follows: “Fanciful tapir-like beast (that) seems
to have had no practical or ritual function.” The artifact depicts an animal
that appears to combine the head of a hyrax with the body of a hippo, but
possessing horse-like single hooves and a short, hippo-like tail (the tail is
lacking in living rock hyraces, but a small tail is present in the tree hyrax,
and may have been present in extinct taxa).

Hyraces are known today from Africa and Asia Minor, but in the Pliocene
(5 to 2 million years B.P.) they were widespread across southerm Eurasia,
and they exhibited a much greater diversity of body size and form than is
seen today. A recent Asian rock hyrax, Procavia habessinica is depicted in
Fig. 7. Of special interest is the existence of a (relatively) giant hyrax from
the late Pliocene (Villafranchian) of China, Pliohyrax. An undescribed skull
of this animal from the collection of the American Museum of Natural
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F1G. 7.— A recent rock hyrax (Procavia habessinica).

History is shown in Fig. 8. This skull is approximately 25 cm in length, and
the animal would have been about the size of a large pig (present day hyraces
are rabbit-sized). It also seems likely that this animal was semi-aquatic.
Although no post-cranial remains are known, the high position of the orbits
is reminiscent of that condition in the hippo, and it is also seen in other
fossil ungulates that are known to have had hippo-like bodies and dense
bone typical of semi-aquatic animals (for example, the Miocene rhinoceros
Teleoceras). The relatively high position of the orbits in the skull of the
hippo places the eyes near the top of the head, enabling the animal to rest
in the water almost fully submerged but with the eyes uncovered. Similar
adaptations can be seen in other semi-aquatic animals, such as crocodiles.

Pliohyrax appears to be a likely candidate for the Chinese sculpture. The
head of the statuette is clearly hyracoid, and the head of Pliohyrax (Fig. 8)
shows similar proportions to a living hyrax. The head of the statuette shows
no resemblance to a tapir, as it lacks a proboscis-like snout, and is unlike a
hippo in the large size of the ears. Additionally, the hippo-like body pro-
portions of the statuette suggest a semi-aquatic mode of life. The limb stance
is more pillar-like than in living hyraces, but that would be expected in a
larger-sized animal. I would suggest that the statuette was a representation
of an animal known from mythology, rather than one personally seen by
the artist, as the horse-like single hooves are anomalous.

A PLEISTOCENE ANTELOPE

A reproduction of an African Tji Wara, or agricultural antelope god,
appears in Fig. 9. The country of origin is unknown, but the style suggests
East Africa (probably Kenya) rather than West Africa. Most other Tji Waras
that [ have seen clearly represent a stylized sable antelope, Hippotragus niger,
recognizable by horns that are convexly curved and that project backwards
without lateral divergence. The form of the homs on this artifact bears no
close resemblance to any known African antelope, but it does resemble a
longer version of the type of horn seen in the Indian nilgai, Boselaphus
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Fi1G. 8. —Pliohyrax skull (AMNH 99375) in the collections of the American Museum of
Natural History, New York.

tragocamelus. The living African antelope which might fit this representation
are the oryx, Oryx gazella, in which the horns may project slightly laterally
but are more convex in outline, and the waterbuck, Kobus ellipsiprymnus,
in which the horns have a stronger lateral projection and.are more definitely
concave. However, both of these living antelope have broad muzzles. The
narrow muzzle seen in this sculpture is more reminiscent of the head of the
nilgai.

Interestingly enough, a close relative of the nilgai, the genus Mesimbro-
portax, existed in Africa during the Pleistocene, and this animal had horns
that were identical to those portrayed in this artifact. Again, while I would
not categorically assert that this artifact must represent a surviving memory
of Mesimbroportax, 1 find it intriguing that the resemblance is so close, and
that the animal bears no obvious resemblance to any living African antelope
species, in contrast to all the other examples of Tji Waras I have seen.

CONCLUSIONS

With the possible exception of the giant hyrax, none of these new descrip-
tions carry quite the strength of Colbert’s (1936) description of Sivatherium.

F1G. 9.—Iron cast reproduction ofan African Tji Wara. Original probably in wood, and from
Kenya. (Property of the author.)
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Yet it is possible that various fossil animals survived into at least recent
enough historical times to have become part of folklore, and thus be depicted
in archaeological artifacts, despite the fact that their fossil record does not
extend into the Holocene. (Numerous examples exist of presumably extinct
animals with fossil records that terminated a considerable time ago, but
which have then been found alive. The best known example is that of the
coelacanth fish Latimeria. Coelacanths are not found in the fossil record
beyond the end of the Cretaceous period, 65 million years B.P.) The sig-
nificance of such artifacts is more likely to be noted by paleontologists than
by archaeologists because of their familiarity with animals represented in
the fossil record. This is particularly true, for example, in the case of the
giant hyrax, as this animal has never even been depicted in the semi-popular
literature.

My personal opinion on this entertaining catalogue of artifacts is as follows.
The “sivatheres” presented here may merely represent stylized deer, yet
Colbert’s (1936) description of the probable Sivatherium statuette is highly
convincing, as is the petroglyph depicted by Savage and Long (1986), and
this lends some credence to my contention that Bramatherium might also
have persisted into relatively recent (historical) times, and may be represented
in at least some, if not all, of these artifacts. The ‘““chalicothere’ is problem-
atical, especially in its possession of a tail. However, oral traditions and
eyewitness reports of possible chalicotheres exist in Africa, and I am not
convinced that the Siberian plaque depicts a wolf, if only for the reason that
other canids (dog-related animals) are accurately depicted in the same col-
lection. As to the giant hyrax, as someone who has kept hyraces as house
pets for five years—and who can thus only too well recognize a hyrax on
first sight—I am fairly convinced that the Chinese statuette is truly a rep-
resentation of Pliohyrax. My only regret is that the horse-like hooves imply
that the animal was probably fashioned from folk memory, and that mount-
ing an expedition to China to look for it would probably be futile! Finally,
the Tji Wara sculpture may well represent an oryx or a waterbuck, yet the
existence of a Pleistocene antelope in Africa that so closely resembles this
artifact is intriguing.
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A RECONSTRUCTION OF THE SKULL OF
GIGANTOPITHECUS BLACKI AND ITS COMPARISON
WITH A LIVING FORM

GROVER S. KRANTZ
Department of Anthropology, Washington State University,
Pullman, Washington 99164, U.S.A.

ABSTRACT: A skull of Gigantopithecus blacki has been constructed by the author
based on the adult male jaw from China. This presumes erect, bipedal locomotion
for the original, and an ape-sized brain scaled to the appropriate body size. The final
product is far larger than a male gorilla, and compares favorably with reports of the
unverified North American Sasquatch (Bigfoot).

INTRODUCTION

The largest known primate, Gigantopithecus blacki, lived in southern China
somewhere between a half and one million years ago. It is known from the
tooth-bearing parts of three lower jaws and over a thousand loose teeth.
Dental traits clearly show it to be hominoid (in the superfamily of apes and
humans), but authoritative opinion is divided as to whether or not it should
be classified within the human family, Hominidae.

Upright, bipedal locomotion is the ultimate criterion for inclusion in the
human family, as opposed to that of the great apes, Pongidae. Weidenreich
(1946) and Eckhardt (1972) classed Gigantopithecus as a hominid, and pro-
posed it as an actual human ancestor, but were vague on the point of bi-
pedalism. Wu (1962) and Robinson (1972: 6) made the species hominid and
bipedal, but on a separate line from ourselves, and presumably extinct.

As far back as the early 1950’s, Heuvelmans (1952) suggested, on the basis
of the few teeth then known, that Gigantopithecus might be the direct
ancestor of the reported Himalayan Yeti. Later, Sanderson (1961) and Coon
(1962: 207) also speculated on its possible relationship to the Yeti.

In 1968, Green made the connection with the North American Sasquatch,
or Bigfoot. More recently, I formally proposed to equate the two species
under G. blacki, but expressed the hope that G. canadensis would become
the accepted name if the Sasquatch proved to be a separate species (Krantz
1986). I also suggested using the name Gigantanthropus canadensis if it
should prove to be generically distinct, or Australopithecus canadensis if
future discoveries should point in that direction. However, such proposals
carry no legal weight under the established rules of zoological nomenclature.

All of these ideas presently suffer from the fact that there is no direct
overlapping of evidence between the known fossils and the reported living
species. We have no footprints or eyewitness accounts of the Chinese fossil
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animals; we have no skeletal remains of the North American Sasquatch, or
of any other unverified hominoid.

Pilbeam et al. (1980) allowed about 100 kg body weight for the possibly
related fossil jaw from India. Simons and Ettel (1970) assumed all gigan-
topithecines were knuckle-walkers. Helmut Hemmer (personal communi-
cation, 1985) questioned our ability to make any predictions of body size
or locomotion from dentition. If all or any of these opinions are correct, we
have little reason to seriously equate Gigantopithecus with the Sasquatch,
or with any other of the reported unknown hominoids.

Contrary to the common view, I think a great deal can be determined
about body size and locomotion from dentition alone. This depends on
correctly identifying the type of teeth and how they were used. But with
Gigantopithecus we also have much of the jaw itself, thus greatly improving
our predictive ability from that based on teeth alone.

With some tooth-to-jaw ratios in hand, it should not be difficult to re-
construct the entire mandible. Extant upper teeth can be fitted, with sup-
porting bone, to restore much of the upper jaw directly. The necessary muscle
crests and other supporting structures follow almost automatically. Given
the great divergence of the jaw, as well as the reduced sectorial complex in
the teeth, an erect posture may be deduced (Krantz 1981). This tells us how
to orient the muscle crests at the base of the skull. The overlap of Gigan-
topithecus with early Homo allows us to eliminate the former from consid-
eration for cultural behavior, and thus predict ape-like cognitive abilities.
Scaling up from the chimpanzee at 400 cc of braincase volume to the gorilla
at 500 cc, one can reasonably assign 600 cc to this fossil form. A full re-
construction of the skull thus should offer no serious problem. Such a re-
construction would give strong indications of the total body size and general
appearance of these animals in life. And this, in turn, might allow for some
more direct and perhaps meaningful comparisons with the reported living
form.

THE RECONSTRUCTION

Having made the above observations many times, I have been urged
repeatedly to put my hands where my mouth is, and actually produce this
reconstruction. During the autumn of 1985 I made the mandible, and in the
spring of 1986 the rest of the skull was completed. What follows is a de-
scription of the more detailed reasoning and procedures that were employed
in this work.

I began by moving the right third molar laterally from its obviously dis-
turbed position to line up the tooth row like the undistorted left side. The
right second molar and the two medial incisors were added, and a few surface
irregularities were filled in. None of this required any serious judgment,
much less reconstructive imagination.
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The first step was to establish the most likely breadth of the ascending
ramus of the mandible. Simply stated, this means extending a line along the
lower tooth row beyond the last molar to where it meets the upright, rear
edge of the jaw. I measured the actual breadth of this ascending ramus, at
the level of the tooth row, in my available sample of hominid and pongid
jaws. This measurement was then laid out along the length of the tooth row
in each specimen, from the back of the last molar, to see how far forward
it went.

The most common result was that the ramus breadth equaled the distance
from the end of the tooth row to the middle of the anterior premolar. This
was true for such specimens as the Upper Cave Zhoukoudian male, the La
Ferrassie Neanderthal, one robust australopithecine, a male gorilla, and a
male orang-utan. The Heidelberg jaw had a greater ramus breadth, equal to
a line running just onto its canine. Other jaws had slightly narrower rami,
such as Cro-Magnon, Skhul V, male “Sinanthropus,” three robust austra-
lopithecines, and a female orang-utan.

Since the existing part of the Gigantopithecus jaw shows excessive height
and thickness relative to its teeth, I assumed that its length (ramus breadth)
might lean in this same direction. Accordingly, I chose the slightly above-
average measurement basis of mid-anterior premolar to last molar. This was
88 mm—well above the largest of my comparative samples (75 mm in a
male gorilla), and twice the average for specimens within the genus Homo.

The front edge of the ascending ramus, the coronoid process, is preserved
in its lowest part on each side. Since this edge runs almost straight up
(perpendicular to the occlusal plane of the teeth), it provided the anterior
edge of the 88 mm wide ramus (Fig. 1).

The two rami are set far apart and continue to diverge strongly toward
the back. This divergence follows the approximate trend of the molar-pre-
molar row, and also the direction of the lower edge of the mandibular body.
Itisnormal in most primates—and in all specimens in my hominoid sample —
for the jaw to continue this divergence in a nearly straight line along each
side (Fig. 2).

Reconstructing the height of the ascending ramus followed a similar pro-
cedure. The total ramus heights to the condyles were measured perpendicular
to the surface on which the sample jaws rested. The heights from the crowns
of the third molars to the same resting surface were then measured. (I mea-
sured from the center of the molar crown to neutralize most wear differences.)
Seven Homo specimens clustered tightly around the mean of ramus height,
being 1.64 times M3 + body height. Four robust australopithecines clustered
tightly around 2.0 times taller. Three apes ranged widely around 2.08 times
taller.

I made the Gigantopithecus ramus exactly 1.96 times taller (199 mm); I
was aiming for 2.0 times, but the clay slumped slightly. This height also
followed from trying to visualize the condyle’s vertical position in order to
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FIG. 1.—Side view of reconstructed jaw, with flat surface to camera. The 88-mm breadth of
the ascending ramus (rear, rising part) is based on the length along the tooth row shown in
dottedline. The 199-mm height of the ascending ramus, from resting surface, is twice the height
at the third molar, shown as another dotted line.

give the jaw the motions that would produce the observed tooth wear. Here,
the cuspal interlocking is well worn away by an anterior migration of the
lower jaw. This requires a highly placed condyle, well above the occlusal
plane, so that the jaw moved forward as well as upward as the tooth crowns
eroded in life (see Fig. 1).

After settling on the breadth and height of the ascending ramus, I was able
to model the details with typical hominid contours. There were some guides
in the extant fossil jaw. The divergence of the body of the mandible was
continued to the rear corners (gonia), then thickened with a slight outward
flare as in normal hominoid jaws. This gave an excessive breadth, but any
attempt to narrow it would have produced an unusual shape with no jus-
tification.

The leading edge of the ascending ramus (coronoid process) is preserved
enough to show it also has a strong outward flare. This obliged me to re-
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F1G. 2.—Bottom view of reconstructed jaw. The basal portion is outlined, and the general
trend of divergence is drawn in as straight lines. These spread at 76°, while an earlier recon-
struction by the author put this at 84° by concentrating more on the lowermost edge. The
posterior parts follow this trend but are inflected slightly at the corners.

construct a considerable concavity in the lateral surface of the ramus. This
implies a very powerful masseter muscle, and, in turn, very strong zygomatic
arches (cheek bones) above, where the masseter originates.

The size of the condyle is proportional to the jaw. Its shape, and the entire
outline of the ramus as well, follows a generalized hominid/hominoid design.
Relative thickness of the reconstructed bone is greater than is usual in pri-
mates. This is an allometric effect, as relative thickness increases with ab-
solute size in extant forms, so this is simply extrapolated a considerable step
beyond the gorilla.

In all this, as well as other parts of the skull, I first made numerous drawings
and partial restorations showing the new parts both larger and smaller than
what was ultimately decided on. Each of these extremes was then studied
in order to determine if the implied anatomical relationships were unwork-
able, ineflicient, or wasteful of biological material. After bracketing with too
large—too small, too wide—too narrow, too tall—too short, etc., I was able
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to close in on what appeared to be the most likely size and/or shape. This
involved placing all muscles, locating all levers, judging all moving masses,
and so on, for all normal as well as abnormal movements of these parts.

I would not be so bold as to suggest this procedure was perfect and yielded
exact results, but it is not likely that any serious error could have been
introduced. Of course, only the finding of an actual Gigantopithecus skull
will serve to check its accuracy.

This mandible might now be compared with the earlier reconstruction by
Wu Rukang (1962). Our differences are only of degree. Wu made the ramus
somewhat less tall, but prolonged it backward much more than I did. He
seems to have tried to turn the sides inward slightly to avoid some of the
indicated divergence, and thereby give it a more “normal” appearance. By
giving it such length, however, his jaw is actually wider at the back than
mine is. Overall, Wu’s reconstruction is somewhat the larger and more ape-
like. A more serious comparison of actual measurements is saved for later
in this paper, but it is fair to say at this point that a 500-kg body size is
quite possible.

The upper dentition is based on Wu’s description of the recovered teeth.
These fall into two size categories, the larger of which correspond to those
in the mandible and are presumed to be of males. Average measurements
of these larger teeth were laid out in an arch that would normally occlude
with those in the lower jaw. This involves having the upper teeth overlap
outside the lowers around most of the arch, but close in to meet just about
crown-to-crown at the third molars. The observed wear pattern and its slopes
follow from this occlusion, which is also true for almost all primates.

In constructing this upper dental arcade, I was unable to fit in teeth of
average male size, but had to reduce them slightly. This implies that this
individual was somewhat below average size—at least in its dentition.

The alveolar (tooth-supporting) part of the upper jaw was made relatively
thick, corresponding to its thickness in the lower jaw. The hard palate was
placed at a medium height, typical of early hominids. This may not be
correct, but minor variations in this have little repercussion on any other
traits. (The reader might note that the restorations are based on hominoids
when apes and humans are the same, and on hominids when there is a
difference.)

Recovered upper canines have long roots (45 mm). This would place their
supporting alveolar bone well above the lower edge of the nasal aperture.
The distance between the upper canines thus strongly influences the breadth
of the nasal aperture (Coon with Hunt 1965: 250). The spacing between
these canines can be determined from the sizes of the four incisors that form
an arc between them, and by the positions of the lower canines which the
uppers should partially overlap. These two methods agree in placing the
canine roots’ medial edges about 30 mm apart at the gum line, and spreading
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F1G. 3.—Front view of reconstructed cranium. The 50-mm nasal breadth lines up with the
spacing between the canine tips. The 115-mm height of the nasal chamber is slightly arbitrary
at the top, but corresponds well with the great height of the mandible. Orbit diameters of 65
mm are also indicated.

to at least 50 mm at their tips. This allows a lower breadth of nasal aperture
also of about 50 mm, and higher up it can have little or no greater breadth
(Fig. 3).

The height of the entire nasal chamber can be roughly deduced from its
breadth and from the total body size. The volume of inspired air must be
proportional to the body’s needs. With a nasal chamber breadth somewhat
more than that of a male gorilla, and an all-over body at least twice as great,
the same level of activity can be maintained with a chamber half-again taller.
This kind of nasal height (115 mm vs. 88 mm in the gorilla) was introduced
into the reconstruction, and was found to fit nicely with the high placement
of the mandibular condyles. This internal cross-checking was gratifying (see
Fig. 3).
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Fi1G. 4.—Top view of reconstructed cranium. The 30-mm flange of the occipital crest is
indicated near the top of the picture. The notable narrowing, or postorbital constriction, is
indicated near the center, beyond which are the great spaces available for the temporal muscles
on each side.

The braincase was built from a core of plaster—a cast of an australo-
pithecine skull of 510 cc—which was thickened somewhat to approximate
a 600-cc capacity with a presumed vault thickness of 6-7 mm. This was
placed between the mandibular condyles, about balanced in front and behind
them, and elevated so that about one-tenth of its height was below the
condyles’ tops. This is the standard brain location in hominoids in relation
to the condyles, with almost no variation.
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FiG. 5.—Side view of reconstructed cranium. The 50-mm extension of the sagittal crest is
indicated near the top of the picture. Vertical thickening of the zygomatic arch is shown nearer
the center.

From the sides of the braincase I built up typical mandibular sockets
(glenoid fossae) that reached out and capped the condyles. From the lower
front part I added material to join with the palate and growing nasal chamber
that had already been constructed. This formed a basic frame upon which
I could then add all other superstructures.

At the base of the braincase, from one jaw socket around the back to the
other socket, I built a horizontal crest standing out about 30 mm (Fig. 4),
and typically 15 mm thick (Fig. 6). This constitutes the supramastoid crest
in each ear region, and the occipital crest across the back. The size of this
crest was carefully calculated for leverage for the muscles of the neck that
would have inserted below it in an erect body. The size and shape of this
structure was further refined as the rest of the reconstruction progressed. If

KRANTZ: SKULL OF GIGANTOPITHECUS BLACKI 33

this errs, I think it is on the conservative side; it could have been made
more prominent.

Orbit size was extrapolated up from the gorilla, much as was done with
brain volume. I made cones of plaster, gradually enlarging them until they
looked about right—inside diameters at rims of 65 mm in both directions,
and with depths also correspondingly greater than in the gorilla (Fig. 3).
Their thickness, including brow ridges, was again scaled up from the gorilla
as would appear to have been necessary to avoid breakage from rough
handling in life. Considering the inertial mass that emerges, such bony strength
would have to be very great. Again, I may have underestimated the strength
of the structures involved.

The orbits had to be placed well forward of the cheeks in order for them
to clear the coronoid processes of the mandible. The evidently vertical em-
placement of the upper incisors and canines argued for a nearly vertical
upper face, also putting the orbits well forward. Vertical placement of the
orbits was roughly dictated by the nasal cavity that had already been built.
At this level, the optic foramina would enter the braincase at the anatomically
correct place. Again, there is internal cross-checking of the design.

Having built and placed the orbits in relation to other facial parts, I then
found they were extraordinarily far forward from the braincase (Figs. 4 and
5). Likewise, the back of the upper jaw was also well ahead of the braincase,
in addition to being placed far below it. In effect, the apparent joining of
facial to cranial parts was reduced to remarkably slender connections. I
therefore felt obliged to arbitrarily add extra thickening to much of this
connecting area, and to introduce something of a diagonal brace from the
lower front of the braincase to the back of the upper jaw. The position of
this brace was determined for maximum strength and minimum interference
with muscular actions in this area.

Still, the depression left between face and braincase remained impressive
(see especially Fig. 4). The more modest development of this same depression
in other skulls is known as the temporal fossa. It contains the anterior portion
of the temporal, one of the major chewing muscles. It does not automatically
follow that the fossa was entirely filled with temporal muscle; however, given
the power needed to move a jaw of this size, such a large temporal muscle
may well be expected.

The temporal muscles, in all mammals, originate on the sides of the
braincase, pass forward and downward under the zygomatic arches, and
insert in the coronoid processes of the mandible. In this case, as with the
larger apes, the muscle is so large relative to the brain that it covers the
braincase entirely and originates from a sagittal crest. This crest extends
above and behind the braincase in the midline. Its prominence appears
mainly to provide for length of action of this muscle rather than for area of
attachment.
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As a given type of animal is increased in size, jaw muscles increase in
proportion to the total body, while the braincase increases only slightly.
Smaller apes lack sagittal crests—the relatively large braincase providing
sufficient attachment for the temporal muscles. Male orang-utans and female
gorillas often have slight crests, while the male gorilla regularly shows a
prominent one. The absolute size of both sexes of Gigantopithecus evidently
exceeds the male gorilla, and would be expected to have correspondingly
larger sagittal crests. In the reconstructed male specimen here, a crest stand-
ing 50 mm tall, twice that of the gorilla, is thus a reasonable expectation
(Fig. 5).

In gorillas, the major projection of the crest is toward the rear of the
braincase; in Australopithecus, when it occurs at all, it is more at the top of
the skull. Given the hominid design of the skull being reconstructed, the
upper emphasis might be expected (Tim White, personal communication).
On the other hand, the recently discovered earliest example of 4. boisei has
a more posterior emphasis to the crest (Walker et al. 1986). I designed the
Gigantopithecus crest, on the basis of an indefinable ‘“feel,” to have this
same posterior emphasis. The accuracy of this detail remains uncertain.

Gross restoration of the zygomatic arches was simple. They arose above
the first molar, as in most hominids, swung around well clear of the coronoid
processes, and joined the base of the skull above the condyles and ears to
merge into the occipital crest. Their thickness and height, at least anteriorally,
posed no problem, though a somewhat greater size and lateral flare might
have been added (Allan Smith, personal communication). The masseter
muscles, running from the underside of this part of the arch down to the
angle of the mandible, were evidently powerfully developed. This means
that the arch itself must be strongly built to resist their downward pull.

Reconstructing the rear part of the zygomatic arch posed an unexpected
problem when it was observed that the jaw sockets were much more widely
spaced than the sides of the braincase. In chewing, a considerable force is
exerted upward through the condyle and into its socket, and which must
then be dissipated into the skull. In the human skull, the side wall of the
braincase passes down just to the outside of this socket, and thus braces the
socket against upward displacement. In the gorilla skull, the side wall of the
braincase passes down just to the inside of this socket, and thus likewise
braces the socket against upward strain. In the Gigantopithecus skull, the
side wall of the ape-sized braincase passes down some distance medial to
the inside edge of the wide-set condyle, thus affording almost no direct
resistance against upward strain (Fig. 6). The occipital crest of the gorilla,
passing upward and backward from the socket, adds considerably to its
bracing. But in Gigantopithecus, the horizontal occipital crest offers almost
no such bracing.

Some structural support for the jaw socket was achieved by thickening
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Fi1G. 6.—Rear view of reconstructed skull. The 15-mm thickness of the projecting occipital
crest is indicated on the right between the short arrows. On the left are shown the opposing
forces of jaw pressure and cranial-wall resistance which conspicuously mismatch.

the lower braincase wall, and making it spread out widely just above the
socket. This mass would presumably be lightened by pneumatizing the bone —
a network of air cells within a mesh of internal boney struts. This supra-
mastoid inflation could go up only a short distance without interfering with
the line of action of part of the overlying temporal muscle. A similar thick-
ening on the underside, behind the socket, amounted to a very large mastoid
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process; but its stabilizing ability was limited. Perhaps mastoids should be
even larger, as White (personal communication) has suggested he would
have made them.

Seeing that more strength was probably required, I introduced considerable
vertical thickening of the rear part of the zygomatic arch (Fig. 5). This allows
upward force at the socket to be braced from above, and thus transmitted
through the entire arch to the face, and to the rear of the skull as well. This
design was modeled on that of the horse skull, which I found has the same
discrepancy between the locations of the condyles and braincase walls, as
well as a chewing mechanism that closely parallels hominids.

A few other cranial details had to be included for the sake of completeness,
but these are of no great significance to evolution or taxonomy. The shape
of the brow ridges and the scrap of horizontal forehead just behind them
were copied much along gorilla lines. The major muscle insertions on the
base of the occipital (neck attachment) were just roughed in according to
the hominid pattern. The occipital condyles were located up high against
the base of the skull for lack of any reason to draw them down, and also to
afford the head the most stable positioning. Petrous bones, basioccipital,
and pterygoid wings were all primitive hominid and only roughly indicated.

My construction technique differed between jaw and skull. The jaw was
built up in five steps by modeling the parts in Sculpy, which was baked hard
after each step. The original plaster jaw was oiled repeatedly to preserve it
through these bakings, and it barely survived intact.

In building the skull, I made the jaw sockets of Sculpy, baked them, then
glued them to the plaster braincase that was used as a core. The maxilla was
made from a half-depth copy of the lower jaw, greatly thickened with more
plaster, then carved down. Orbits were made by thickly coating plaster on
the outside of a small plastic funnel, which was then removed. The rest of
the skull construction involved a slow process of mixing small amounts of
hydrocal plaster and adding it on, often incorporating suitably shaped plaster
scraps. The final product was scraped and sandpapered until it approached
perfection, or until I tired of it.

The skull and jaw were then molded in Silastic (silicone rubber), in two
pieces each. Good plaster copies are now being made and distributed.

DiscussiON

I have taken all possible measurements of the finished reconstruction and
compared these with the cast of a large male gorilla. Needless to say, Gi-
gantopithecus far exceeds the gorilla in every measurement. In three heights
and three breadths, the gorilla clustered tightly around 70 percent of this
new reconstruction; in three lengths, the discrepancy was less, with the gorilla
averaging just over 80 percent.

Wu (1962) gives some measurements of his jaw reconstruction based on
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the same male specimen. He adds an admittedly speculative total facial
height, and I have calculated the mandible length from his photographs.
With this information, we may compare the length, breadth, and height of
these two reconstructions with the gorilla.

Gorilla Krantz X-Gor. Wu  X-Gor.

Measurement (mm) (mm) (mm)
Mandibular length 184 208 1.130* 253 1.375*
Bigonial breadth 134 189 1.410* 200 1.493*
Condyle height 124 199 1.524 183 1.476
Facial height 178 255 1.432 320 1.798
Mean of two heights — L 1.478* — 1.637*

Since there are two height measurements from quite different parts of the
skull, these are here averaged so their total will be weighted equally with
length and breadth. These total ratios, averaging length, breadth, and height
(indicated by asterisks) make my reconstruction 1.339 times larger than the
male gorilla, and Wu’s 1.502 times larger. Whether these figures can be
translated into statures or any other gross body dimensions is a matter of
speculation.

The volumetric comparisons are found by multiplying the three lineal
dimensions together. By this reasoning, my version of Gigantopithecus should
have weighed 2.3546 times as much as the male gorilla; Wu’s version should
be 3.3145 times heavier. If the gorilla weighed 180 kg (396 1bs.), then my
figures put Gigantopithecus at 424 kg (933 lbs.), while Wu’s figures give it
597 kg (1,313 1bs).

These weights need not be taken as definitive estimates because Gigan-
topithecus and gorilla body builds are not necessarily the same. However, if
one chooses to use a significantly different weight estimate, then some jus-
tification ought to be given for doing so. My own inclination is to use the
424 kg from my reconstruction as the probable male body weight. A relatively
more elongated body would be expected in an erect biped as opposed to a
knuckle-walker, thus lowering the estimate. On the other hand, the individual
used here may be smaller than average, and some of my reconstructions
may also be incorrectly small.

And what if Wu’s reconstructed size is more accurate?

Most people who have viewed my reconstruction are in no position to
compare it with the supposedly living Sasquatch in any knowledgeable way.
Those who possess the technical expertise to appreciate the structure of a
primate skull have not seen the living animal, and those who claim to have
seen a living Sasquatch cannot well interpret their observations in terms of
cranial anatomy.
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One notable exception is Robert Titmus, a hunter and taxidermist of long
experience who claims to have seen several Sasquatches, one of them in full-
face and close-up. His opinion, after long study, is that my reconstruction
has about the size and general form that he would expect to find in the skulls
of the animals he saw. Titmus has one reservation—that the eyes of the
animal he claims to have seen were considerably farther apart than my
reconstruction would allow. My positioning was based on an expanded go-
rilla, and certainly could be in error. At the same time, Titmus’ observation
is from many years ago, and his recollection might not be accurate. There
could also be a difference between Gigantopithecus and Sasquatch in this
part of the anatomy.

SUMMARY

The skull reconstructed here is not likely to be far from the actual condition
of Gigantopithecus blacki. The jaws and teeth are firmly based on actual
fossils, and indicate a hominoid primate with affinities more hominid than
pongid. Erect posture and a 600-cc brain size are strongly indicated, and
these dictate most of the remaining cranial morphology. The total size of
the resulting skull would call for a body more than twice as big as that of a
male gorilla. That a bipedal hominoid of gigantic size lived in China half a
million years ago seems to be well established. Whether an animal of this
description is alive today is obviously a different matter, but at least the
possibility should be considered open.
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THE TZUCHINOKO, AN UNIDENTIFIED SNAKE FROM JAPAN

MICHEL DETHIER AND AYAKO DETHIER-SAKAMOTO
Pontets, 10, CH-1212 Grand Lancy, Switzerland

ABSTRACT: A curiously short and squat snake has long been reported in the
Japanese archipelago. Frequently said to occur in mountainous areas in the center
of the archipelago, this reptile has been given as many as 40 different local names.
We have retained here the name tzuchinoko, which is the most frequently used.
Reported descriptions indicate that it is very probably a crotalid snake belonging
either to the common species Agkistrodon halys (representing abnormal individuals,
unusual behavior, or confused interpretations of observations), or to a yet uniden-
tified species.

INTRODUCTION

The existence of a snake unknown to science has long been reported in
Japan. A collection of Buddhistic spiritual tales from the end of the 13th
century, and a large, 81-volume Sino-Japanese encyclopedia from the 17th—
18th centuries, give the description of a snake known to be short {<1 m)
and squat, living on some of the islands of the Japanese archipelago. More
recently, its presence has been reported by natives in Korea and New Guinea
to Japanese people living in those countries. It may have been eaten by
Japanese soldiers in New Guinea during World War II (Yamamoto 1973,
1985).

Among some 40 names used by the Japanese to designate this animal
(Yamamoto 1973), we have retained tzuchinoko, the most frequently used
name. The tzuchi is a kind of straw bat whose form is reminiscent of that
flying mammal; tzuchinoko literally means “the child (or the son) of the
straw bat.”” Most of the other names (such as “rolling-hammer,” “snake-
bat,” “horizontal bat’) evoke its characteristic silhouette: a triangular and
well-defined head, and a large, squat body with subparallel sides, tapering
off abruptly into a thin, short tail which forms the “handle” of the tzuchi.

Reported throughout the principal island of Honshu (although less often
in the north), as well as the islands of Kyushu and Shikoku, it seems to be
absent from the island of Hokkaido and from the small Ryu-kyuand Amami
islands (Yamamoto 1973). The more frequent encounters, and also the more
recent ones (Yamamoto 1985), have taken place in mountainous regions in
the center of the islands. It is not an animal confined to high altitudes; on
the contrary, it is most common at lower and middle elevations.

The following reports and descriptions are taken essentially from Ya-
mamoto’s works (1973, 1985), and from his letter to us of October 7, 1985.
Newspaper articles have also noted the zzuchinoko (the weekly Yomiuri of
June 30, 1973, for example), as has the Japanese Encyclopedia of the Animals
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of the World (Tajima 1973), and a number of general publications (‘““‘Reptiles
and Batrachians,” in Illustrated Animals, Gakken, ed.). The tzuchinoko has
also attracted the attention of Japanese zoologists, whose opinions about it
were summarized by Tajima (1973).

SOME EYEWITNESS REPORTS

Before giving a description of the animal, and discussing its possible sys-
tematic position, we think it would be useful to discuss some of the reports,
taken from Yamamoto (1973, 1985, and personal communication).

o M. Kyuzo, a mountain dweller living near Hashimoto (a little town south
of Osaka), encountered it 30 years ago. On that day, he was working in his
field located at the foot of a hill, which was covered with a pine forest and
dwarfbamboos. He suddenly heard a loud noise coming down from the hill,
and then saw a rolling round and black object, rather similar to a tire of a
scooter. The object finished its course without ever rebounding, and dis-
appeared into an irrigation canal, which was dry in that season. Intrigued,
Kyuzo went over to the canal. He arrived just in time to see the object unroll,
stretch out like a stick, and make a vertical leap and disappear.

@ M. Kanelo has seen a tzuchinoko three times since 1943, all at the same
place (Honshu, right bank of the Hayadashidani, ridge of Mount Bishamon,
973 meters in altitude). He compared it to a weaving loom shuttle, and
reported that it descended the wooden slope by rolling. He is one of the few
witnesses who consider this animal to be ‘“‘gentle,” and not likely to bite
people. The majority of the other witnesses consider the tzuchinoko to be
aggressive, and they think that its bite is very dangerous, indeed deadly.

® The Tsujimoto couple encountered the reptile near Tojikimi (a mountain
village southeast of Osaka) in 1970. Stopping to rest, they sat on a tree stump
near what they thought was a broken-off branch. They had scarcely sat down
when they saw the “branch” move, and they then realized that it was an
extremely thick but short snake. It ascended the path at considerable speed,
twisting from the left to the right. They reported a large size, a short tail,
and the presence of big, brown-colored scales, marked with dull spots ““like
those of a boa.” They also noted that the body did not seem to represent a
circular section, but rather triangular.

o During World War II, M. Foujiwara saw a captive tzuchinoko in the
region of Tamba, north of Kyoto. The animal had been put in a big cask,
in which it lay coiled up in a half circle. Its body thickness was said to be
remarkable.

® M. Tokutake, a farmer in the mountainous region in the center of
Honshu, is also occasionally a hunter of mamushi, Halys vipers (Agkistrodon
halys). He differentiates between the mamushi and the tzuchinoko, which
he claims to have caught twice. The first time, at the end of June, 1969, he
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encountered the animal in a grove, between a field and a swamp. He could
immediately tell it was not a mamushi, he said, because of its squat body,
the width of its mouth, and the dimension of the spots on its back. When
he approached it, the tzuchinoko raised its head, showed its “teeth,” and
moved its tongue. The animal then reportedly made a leap in the direction
of Tokutake, who was able to avoid it. The snake fell in the stubble, nearly
3 meters away. Accustomed to catching snakes, Tokutake captured it with
the help of his sassumata (a kind of forked stick used by snake hunters).
After keeping it captive for some days, Tokutake reportedly killed, grilled,
and ate it. It was on the occasion of this ‘“dissection” that our gastronome
stated that the tail did not contain vertebrae, and that he found three small
half-digested rabbits in the alimentary canal. The specimen measured 54
cm in length, 5 cm in diameter, and had seven dull spots along its back.
Tokutake found its flesh more fatty than that of the mamushi he was ac-
customed to.

The second capture took place on August 1, 1971, some 10 km farther
north. On that occasion, the tzuchinoko was swimming in a spring. Although
it again showed aggressiveness, Tokutake tried to capture it. He stated that
the skin formed a fold just above the eyes, which were *“blinking™; it had
what looked like “ears.” The animal was “groaning” like a rat, erecting its
«ears.” Tokutake attributed this behavior to its state of arousal.

o M. Kawano is said to have taken some photos in Yoshino (east of Osaka)
in 1968. Unfortunately, he lost the negatives before they could be developed.
That same year, in the same region, a tzuchinoko was reportedly crushed by
a bulldozer, and in 1938, a small girl reportedly brought one to her mother.
It had been found dead at the foot of a peach tree; the animal measured 40
cm, had a diameter of a beer bottle (7 to 8 cm), and weighed 3—4 kg.

@ More recently, in 1977, three alpinists reportedly observed one at an
elevation of 2,200 meters in a swamp forest of the Aka-ishi mountain range
(at Honshu, between Nagoya and Tokyo).

e Finally, we wish to point out that Bernard Heuvelmans has recently sent
to us a photocopy of a newspaper article showing a photo of an alleged
tzuchinoko skeleton of about 50 cm, the property of a certain M. Watanabe
Masao. Despite bad reproductive quality, it is quite evident that it is a snake
skeleton, undoubtedly that of a crotalid. The newspaper in which the photo
was published, and Watanabe’s address, are unfortunately not known to us
at this time.

DESCRIPTION

Morphology. — The body length varies between 30 and 80 cm, and the
width between 7 and 8 cm. The triangular head is distinctly separated from
the body by a narrow neck, and is covered by a “rigid skin” (like that of a
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crocodile, according to some eyewitnesses) composed of very large scales.
The eyes are remarkably big, and movable “eyelids” are said to protect
them. Two distinct dimples lie between the nostrils and the eyes (which
make one think of the crotalid’s thermoreceptive pit organs). The red tongue
is reportedly not bifid.

The body has subparallel sides, and a triangular section. It displays large
scales, and bears a distinctly doubled mid-dorsal crest. The literal translation
of some eyewitnesses’ reports (and also of the known consumer, Tokutake)
speaks of a ““double spinal column.” This surprising fact was recently con-
firmed by Yamamoto (personal communication, October 7, 1985). The pos-
terior part of the body narrows abruptly to end in a small, slender tail,
representing less than 15 percent of the animal’s total length. Artist’s ren-
ditions of the tzuchinoko based on many reported eyewitness descriptions
appear in Fig. 1

The coloration in the dorsal area varies from black to darkened red-brown
to iridescent grey (the tzuchinoko has the reputation of changing its color).
Ten or fewer darker spots are arranged along the body. Ventrally, the venter
is a yellowish orange-red, and is covered with large scales, which can be
erected. Between the mouth and the eyes there is often reported a well-
marked dull band. The ribs are widely separated; there are neither ribs nor
vertebrae in the tail. Erectile ““ears” are sometimes reported to point outward
(probably marking the beginning of moulting).

Finally, many witnesses attribute a disagreeable odor, like that from a
chestnut tree flower, to the tzuchinoko.

Ecology and behavior.—The tzuchinoko is generally reported in stubble
fields, hillside bushes, wet forests, and hillside swamps. Its altitudinal range
is between 1,000 and 2,000 meters. Movement on the ground is by rectilinear
locomotion; because of its large ventral scales, it can progress forward in a
straight line, without meandering, as many large vipers do (Bitis, for ex-
ample). It swims well, and is able to cross streams. Many people claim that
itis able to hang from tree branches by its tail. A very curious way of moving
has often been reported: the animal rolls itself into a ball or hoop (as do
scaly anteaters and armadillos) and rolls down hills.

The vast majority of Japanese people regard it as being aggressive and
venomous. It is believed to stand up erect on its tail before attacking. Others
claim that it is able to spit its venom at a distance, cobra-like. It is reported
to be very noisy—it “whistles,”” “hoots,” “snores,” or “moans” like a rat.

It has been more frequently sighted in fair weather season (from April to
October), and when it is overcast (“‘favorable days to go fishing,” according
to many reports). It reportedly feeds on small mammals (Yamamoto 1973).
No shed skins have ever been reported, and nothing is known about its
reproductive biology. Yamamoto (personal communication, October 7, 1985)
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explains an observation of two individuals “rolled up” as coupling. This
more likely would have been two males fighting, perhaps two Halys vipers,
Agkistrodon halys (Petzold 1974). At rest, the tzuchinoko has sometimes
been reported coiled-up on itself, in a half or full circle.

e —
RS

! DiscussioN

Most Japanese herpetologists do not accept the existence of this supposed
reptile, thinking that observations of Agkistrodon halys digesting its prey
have been falsely interpreted. Sato and Maki especially hold this view (Maki
1931). Others, on the other hand, suggest that tzuchinoko reports may contain
elements of truth, as it is doubtful that mountain dwellers would system-
atically confuse it with the Halys viper, and the cultural recognition of
tzuchinoko has a long history and is widely distributed.

This is far from being an exhaustive literature review of Japanese reptiles.
Gans (1949) did an excellent review of the topic. However, from the reports
obtained by Yamamoto (1973, 1985), articles by Tajima (1973), and some
basic works (Maki 1931, Angel 1950, Grassé 1970, Nakamura and Ueno
1972, Petzold 1974), it is possible to reach some conclusions, following
Ueno, curator at the National Museum of Natural History, in Tokyo (Tajima
1973). The characteristics discussed above can be divided into two cate-
gories:

1. Myths, exaggerations, and false interpretations. The loop position, the
presence of “‘ears,” a prehensile tail, and the spitting of venom, could be
based on widespread myths (milker snakes, spitting fire, or poisoned breath),
attributing to the zzuchinoko the characteristics of other species (the venom
spitting of the cobras and other Bitis or Crotalus), or on false interpretations
of actual observations (the first stages of moulting, for example, give many
snakes the appearance of having ears). The fabulous leaps made by the
tzuchinoko are certainly exaggerated in terms of height, but a common Mont-
pelier snake is able to jump many meters down a slope. A prehensile tail

could well exist in the tzuchinoko, as it does in certain other snakes (Bothrops,
for example). The ““double spinal column’ may be explained by the presence
of a special coloration (Bitis gabonica, for example) or carinated scales (as
in Lachesis mutus or several Bitis spp., for example).

2. Ophidian traits. Most of the reported traits resemble those of a snake,
more precisely a member of the Crotalidae. These are:
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—Facial pits (thermoreceptive organs), characteristic of the Crotalidae only.

— Absence of vertebrae in the tail; fusion of the last vertebrae in a style or
“terminal body” (Zimmerman and Pope 1948, Angel 1950, Guibe in
Grassé 1970).

—A small slender tail which the animal shakes as a warning (Yamamoto
1973, 1985), like in crotalids, but which is noiseless, as in the species

{1‘
353
FiG. 1.—Artist’s renditions of the tzuchinoko, a Japanese snake reported to be different from Halys viper. Based on many eyewitness

descriptions.
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of the primitive Japanese genera Agkistrodon and Trimeresurus (Na-
kamura and Ueno 1972).

—The large cephalic scales, also observed in primitive crotalids such as
Agkistrodon and Trimeresurus (Petzhold 1974).

—The diet (small mammals), the rest position (flat spiral), the attack position
(S form), and the probable existence of male combat apply to many
snakes. The mobile “‘eyelids” are doubtless nothing more than scales
forming folds above the eyes, a very common feature of the Viperidae
and Crotalidae (for example, in Pseudocerastes cornutus, from Balu-
chistan, and the southeast Asian Trimeresurus cornutus). Finally, all
snakes have a bifid tongue, but in some, the base of the tongue is highly
colored, while the bifid extremity is less noticeable (as in Bitis gabonica,
for example).

Other traits, however, recall the Viperidae s.str., especially certain species
of Bitis (Angel 1950, Petzold 1974):

—Short, squat body, wide head, and well-marked neck (Bitis spp., but also
Bothrops alternatus).

—Triangular section of the body (very conspicuous in Bitis gabonica, for
example).

— Rectilinear locomotion, without meandering; mostly characteristic of the
Viperidae with thicker bodies (Bitis spp.), which possess very large
ventral scales. Further, these snakes swell their bodies and flatten dorso-
ventrally when they are aroused (as reported with the tzuchinoko).

—Size of the dorsal scales, undoubtedly exaggerated, but, again, many species
of Bitis (gabonica, arietans, nasicornis) have remarkably large dorsal
scales for snakes of their relatively modest size.

—Raised scales above the eyes, which is observed in Bitis nasicornis (Africa),
Pseudocerastes persicus (Baluchistan), Cerastes cerastes (North Africa
and Southwest Asia), T rimeresurus cornutus (Southeast Asia), and oth-
ers.

Finally, the noisy nature of the tzuchinoko is not surprising. Although
“mute,” many snakes nonetheless make some sounds. Bitis arietans has a
powerful and extended breath, which has given it the nickname of puffadder;
Elaphe taeniura, the Indochinese and Japanese grass snake, ‘‘screams” and
“mews” like a cat, and Vipera russelli (south and southeast Asia) has a very
powerful “whistle”” (Angel 1950, Petzold 1974).

CONCLUSIONS

Descriptions of the tzuchinoko suggest two possibilities, the first being
misinterpreted observations of Agkistrodon halys, such as individuals swal-
lowing or digesting their prey, abnormal individuals (teratologies?), or in-
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dividuals behaving atypically. In the case of such a variable species as A.
halys, this hypothesis cannot be rejected, particularly since the tzuchinoko
clearly shows common traits with the mamushi (A. halys), such as size,
marked commissure between the mouth and the eyes, and cryptic coloration
and habitat.

Agkistrodon halys is indeed a widespread and very polymorphic species.
It is a crepuscular animal, encountered at middle and high altitudes (up to
3,200 meters in the Kirghiz mountain range), but it is found usually in
mountain forests where its brown-red cryptic coloration provides good cam-
ouflage among dead leaves. The back has large, black circular marks (gen-
erally 18 to 22, aligned two by two), the neck is well marked, and on the
large head, like with most of the primitive members of the Crotalidae, there
are large cephalic scales (Maki 1931, Nakamura and Ueno 1972, Petzold
1974).

However, we cannot discard the second possibility; that is, the hypothesis
that the tzuchinoko may be a new species of Agkistrodon. Its striking mor-
phology, the historical span (reported since the 13th century), and the con-
sistency of reports—most of them coming from mountain dwellers who
distinguish between the tzuchinoko and the mamushi (A. halys)—argue in
favor of this hypothesis. We should also point out that the Japanese com-
monly are able to distinguish among the five species and subspecies of
crotalids living in their archipelago, namely Agkistrodon halys (mamushi),
Trimeresurus okinavensis (himehabu), T. elegans (sakishimahabu), T. fla-
voviridis tokarensis (tokarahabu) and T. flavoviridis flavoviridis (habu). (Species
of the genus Trimeresurus are restricted to the small Ryu-kyu and Amami
islands.)

Finally, some tzuchinoko traits (body size, scales, triangular section, man-
ner of locomotion) suggest a convergence with certain African Viperidae
(Bitis spp., for example).

Even in a country as well studied as Japan, the vertebrate fauna can still
hold some surprises. In this century, Maki (1930), Okada (1936, 1956),
Malnate and Munsterman (1960), Gloyd (1955), and others have discovered
and described new varieties, subspecies, and species of reptiles.
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CLONING EXTINCT GENES
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ABSTRACT: Genetic material from the remains of both extinct animals and an-
cient man has been cloned. Such research, presently in its infancy, has shown that
DNA can survive for thousands of years essentially unchanged. Further research
will yield valuable information regarding the genetic makeup of extinct animals,
define their relationship toextantspecies, and answer concerns regarding the survival
of infectious diseases in dead bodies.

INTRODUCTION

Under certain conditions, cytomorphologic and biochemical integrity of
biological material may be preserved for long periods of time. Such material
is a valuable source of knowledge about the history and development of
extinct and extant organisms. Recently, several investigators have tapped
this resource by investigating genetic material from extinct animals and
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