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PREFACE

IT IS WITH GREAT HESITATION that I have un-
dertaken the description of the few isolated
teeth of Gigantopithecus I collected in Chinese
drugstores. Weidenreich has already published
quite extensively on this gigantic primate that
proved to be closely related to man rather than
to the anthropoids. Since under present politi-
cal conditions it is obvious that it will be im-
possible to obtain additional material in the
immediate future, it seems advisable to avoid
further delay in publication and to make all the
known details available.
The reader will find that I share Weiden-

reich's interesting views on the relationship of
Gigantopithecus only in part. The geological age
of the finds, a factor easily underrated by mor-
phologists, is not so early as suggested and is
discussed in detail in one section of this paper
since it is one of the principal points upon which
they should be judged. Although I would pre-
fer to deal with the primate group as a whole,
particularly since a considerable quantity of
material, mainly isolated teeth of a fossil orang,
has been collected, this is impossible now be-
cause of the lack of time.

I am indebted to the Carnegie Institution of
Washington, which for many years made it pos-
sible for me to visit Siam and China, especially
to collect material from Chinese drugstores.

This publication forms part of a study of
early man, undertaken in collaboration with
Professor Weidenreich during my stay at the
American Museum of Natural History, New
York, with the assistance of grants from the
Rockefeller Foundation and the Viking Fund
(now Wenner-Gren Foundation for Anthro-
pological Research). I am deeply obliged to
both institutions for their generous support, as
well as to the American Museum for its hospi-
tality and for furnishing working facilities. My
thanks are due especially to Dr. Harry L.
Shapiro, Chairman of the Department of An-
thropology, and to Miss Bella Weitzner who
kindly assisted in preparing the present publi-
cation for the press.

G. H. R. VON KOENIGSWALD

Geological Institute
Utrecht, Holland
June, 1949
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HISTORY OF THE DISCOVERY

MUCH OF OUR KNOWLEDGE of the fossil mam-
mals of China is based on material obtained in
drugstores, where it is a well-known practice
to sell fossils for medicinal purposes. Three
kinds of fossils are generally sold: brachiopods,
crabs, and "dragon teeth." The brachiopods,
mostly Spirifer verneuili, are of Devonian age,
while the crabs are either Pleistocene or Plio-
cene. As might be erroneously concluded from
the name, the dragon teeth are not the teeth of
fossil reptiles, but the remains of fossil mam-
mals that are systematically excavated for sale
in the dispensaries. Since deer antlers are quite
common among these finds, the Chinese dragon
is decorated with a pair of antlers.

Davidson' in 1853 mentioned a small collec-
tion of brachiopods and mammal teeth bought
in Shanghai by W. Lockhart; Owen2 also had
material from here as early as 1840; and von
Richthofen3 acquired a collection from Chinese
boatmen on the Yangtze. This material, which
is said to have come from Yunnan, was de-
scribed by Koken4 in 1885. Haberer accumu-
lated a very large number of teeth in many of
the large Chinese cities in 1900 for the museum
in Munich; Schlosser5 described some 60 species
from this assemblage and drew special attention
to a human upper molar that was obtained in a
drugstore in Peking. It is this tooth that ini-
tiated the search for fossil man in the vicinity of
Peking, resulting in the discovery of the Chou-
koutien site where Peking Man was found.

I had been acquainted with the Haberer Col-
lection for many years, having been an assistant
at the Museum at Munich. When I went to the
East Indies in 1931 to join the Geological Sur-
vey I began to hunt for fossils in the Chinese
drugstores in Java. Until I discovered, however,
that I had made a grave mistake in simply in-
quiring about "teeth," my search in Bandung
was unsuccessful. I should have asked for
"dragon teeth," since that was the name of the
"drug" I sought. When I finally learned the cor-
rect name and obtained a prescription, I suc-
ceeded in finding these teeth in every Chinese

Davidson, 1853.
'Owen, 1870.
'Von Richthofen, 1883.
'Koken, 1885.
6Schlosser, 1903.

drugstore in every Chinese community, not
only throughout the East Indies (Java, Su-
matra, Bali, Borneo, and Celebes), but also in
the Philippines, Malaya, and Siam, and in San
Francisco and even in Mott Street in New York
City.
Most common is the Pliocene Hipparion

fauna. Sometimes I found only selected teeth
of the fossil horse Hipparion richthofeni and re-
lated species which, apparently because of
their characteristic form, seemed to represent
a widely known "trade mark." These were fre-
quently mixed with the teeth of Aceratherium,
large giraffes, and small antelopes, and often
bore traces of red clay. These teeth are heavily
fossilized and sometimes were deliberately
damaged to expose the calcite crystals in the
cavities, which apparently indicated first-grade
quality to the consumer. It is obvious that com-
plete skulls have been destroyed in order to
separate the more valuable dragon teeth (liung
tse) from the less desirable dragon bones (hiung
khu) which are also sold as medicine. Occa-
sionally, we also found teeth of modern horses
and cattle in large quantities, coming perhaps
from Anyang, the old capital of Honan, where
archaeological excavations have recently been
made.

Koken's as well as Schlosser's material also
contained Pleistocene forms including Equus. I
found Equus sanmeniensis, the guide-fossil for
the Nihowan fauna of northern China, in only
a few drugstores in Shanghai. It was not until
1932 that Pleistocene material was recognized
in the drugstores in Java. These Pleistocene
teeth were not heavily fossilized and were
clearly regarded as "second quality."

This Pleistocene assemblage differs from the
Pliocene material not only in the species repre-
sented, but also in their peculiar state of preser-
vation. Generally, all bony parts, including the
roots of the teeth, had been gnawed by porcu-
pines, so that only the crowns remained. There
were no horse teeth, but many of the porcupine
and pig. The porcupine is absent and the pig
very rare in the Hipparion fauna. The Pleisto-
cene fauna differs species for species. A com-
plete account of this fauna is given below.

Such Pleistocene material was not plentiful
in Java. It was not until early in 1935 that for
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the first time I came across a larger quantity of
it in Manila. It was here, too, that I discovered
the first teeth of a fossil orang-utan.
The orang is one of the most typical members

of the recent Malayan fauna of Borneo and Su-
matra. At the time of discovery the fossil his-
tory of this species was unknown; only a doubt-
ful canine from the Siwalik Hills in India had
been reported. We now had a fair chance oftrac-
ing the history of this interesting form. In Ma-
nila we were told that the orang-utan teeth had
been purchased at a certain drugstore in Hong
Kong. I went to Hong Kong where Prof. J.
Shelshear was kind enough to offer me the aid
of his Chinese assistants. Within two days we
found several hundred orang teeth in the shops
and were able to establish, with certainty, that
the finds were derived from caves in the Kwan-
tung and Kwangsi provinces of southern China.

Teilhard de Chardin and Pei obtained the
same results independently. They had bought
fossil orang teeth in a Chinese dispensary in
Nanning, Kwangsi Province, which have been
described by the latter.' Now it became evident
that some curious teeth from Fuminhsien in
Yunnan, attributed by Young2 to "? Aeluro-
pus sp.," were also attributable to orang, thus
making this interesting form known from three
provinces of China.
Among the first lot of teeth obtained in Hong

Kong was the molar of a higher primate that
was not only much larger than any known
tooth of orang, but was clearly different from
that species. This molar, the first known ex-
ample of Gigantopithecus blacki von Koenigs-
wald, has become the type specimen.

In the original description, which was based
on the single worn third lower molar, the author
mainly pointed out the differences from orang,
occurring within the same faunal association,
in order to establish the independent position of
Gigantopithecus. The tooth was compared with
Sivapithecus; however, on the basis of the new
material a closer connection with that genus
must be dismissed.
The type specimen, here called Specimen 1,

is the worn right lower third molar, obtained in
I Pei, 1935, 422, Fig. 6.
' Young, 1932a.

Hong Kong during my first visit in 1935 (P1.
48e-g). In Hong Kong I obtained a right lower
third molar in a drugstore near the Western
Market (Specimen 2, P1. 48h-j); it is very worn
and, except for its size, bears no interesting de-
tails. During a second trip to southern China in
1935, I found a beautifully preserved upper
molar in Canton (Specimen 3, P1. 49a-d). Fi-
nally, in 1939, when returning from Peking, a
virtually unworn left lower third molar came to
light in Hong Kong (Specimen 4, P1. 48a-d).
Without any doubt, the four molars belong

to the same species and representfour diferent
individuals. The rarity of this giant form is
obvious from the fact that among approxi-
mately 1500 teeth of fossil orang collected, only
four were molars of Gigantopithecus. The lower
molars are a yellowish white, with light brown
spots; the upper molar is slightly bluish, while
the dentine is black. The matrix present in the
open pulp cavity of the lower teeth is the typi-
cal yellow earth, the source of all the orang
fauna. Pisolithic material filling the pulp cavity
of the upper molar indicates that these four
specimens come from at least two different lo-
calities.

In addition to these molars a number of other
teeth might possibly be referred to Giganto-
pithecus. Four of them are here described in de-
tail: an upper right central incisor; two last
lower premolars (P4), a left and a right; and an
upper canine. The incisor and the left lower pre-
molar are the same yellow color as the lower
molars and may possibly have come from the
same site, or at least from the same type of de-
posit that yielded the lower molars. The right
lower premolar is more bluish, but is not of the
same color as the upper molar. In addition, an
upper canine was found in a drugstore in Ban-
dung in 1938.

Although my first study suggested that Gi-
gantopithecus must be considered as an inde-
pendent species,' Weidenreich4 first referred it
to a large orang, although later he modified his
opinion and pointed out the human affinities of
this giant. We will discuss this question below.

3 Von Koenigswald, 1935, 874-875.
4Weidenreich, 1937, 145.



THE AGE OF GIGANTOPITHECUS

THE MOLARS OF Gigantopithecus were obtained
in Chinese drugstores, where they were asso-

ciated with numerous teeth of orang (Pongo
= Simia), giant panda (Jiluropoda), tapir,
bear, rhinoceros, Stegodon, etc., apparently
from the same source. The teeth are all in the
same state of fossilization and the same curious
state of preservation; the roots are virtually al-
ways missing, having been gnawed away by
porcupines. Yellow earth frequently adheres to

the teeth, indicating that they came from cave

and fissure deposits. There was no suggestion
whatever that any part of the material might
have come from other sources, such as gravel or

river deposits.
Most of the material observed, consisting of

several cubic meters of isolated teeth, was ac-

cumulated in the large drugstores ofHong Kong,
Canton, Macao, Batavia, and Singapore, not to
mention the smaller establishments in many

other towns in China and southeast Asia. The
slight differences in color and matrix suggest
that the otherwise uniform material may have
come from many different sites rather than
from a few large ones. In Hong Kong I was told
that the material came from the interior of the
provinces of Kwangsi and Kwantung. Accord-
ing to the literature the same fauna occurs in
the provinces of Yunnan,' Szechwan2 (Table 1),
and Kiangsus (Table 2). This fauna therefore
must have had a very wide distribution inside
China and may be contemporaneous with the
fissures containing orang and Stegodon found
by Fromaget and Saurin in Indo-China.4
The orang teeth, which are not rare in the

drugstores, are generally found in the same lots
with the teeth of the giant panda, Megatapirus,
and Stegodon; Elephas is often present. The fact
that these animals occur together in the same

site was established by Bien and Chia,r in the
cave of Hoshantung in Yunnan. To date, this
is the only locality in which orang has been
found in situ in China. In 1932, C. C. Young
described a first lower premolar and a third up-
per molar of orang, erroneously labeled "? Helu-

Young, 1932a.
2 Matthew and Granger, 1923.
3 Wang, 1931; Pei, 1939b.
4 Fromaget and Saurin, 1936.
5 Bien and Chia, 1938.

ropus sp.," from this site. Bien and Chia men-
tion five isolated teeth belonging to this anthro-
poid. In addition they report the occurrence of
Elephas cf. namadicus in the same layer.
An identical fauna, with additional species

but lacking orang, is found in Yenchingkou,
Wanhsien, and in Szechwan. In 1920 Granger
made a very large collection from this locality
for the American Museum of Natural History.
Yenchingkou is a fissure deposit, and the fos-

sils found there are not preserved in the same
way as those purchased in the drugstores. Com-
plete skulls and bones are not rare; from the
material collected, it was possible to recon-
struct a complete skeleton of Bibos.6 The pres-
ervation of the bones in this particular site
may be due to the local absence of porcu-
pines (Hystrix), of which only a single jaw has
been collected; hundreds of teeth belonging to
this species have been found in the drugstore
material. On the other hand, the bamboo rat
(Rhizomys troglodytes), of which a series of
skulls and jaws and part of the skeleton have
been found in Yenchingkou, is absent from the
drugstore material. A single tooth, which I
originally referred to this species,7 belongs to
Hystrix. The rhinoceros, the proboscideans, the
big tapir, the bear drctonyx, Cyon, Felis tigris,
Viverra, the gibbon Bunopithecus, and the lan-
gur monkey Rhinopithecus are the same in both
faunas. The dissimilarity in preservation, there-
fore, is not a reason for regarding the Yenching-
kou fauna as different from the "drugstore
fauna" containing orang and Gigantopith-
ecus.
The profile of the Hoshantung Cave8 shows

that the fossils occur below a "travertine crust"
in a "calcitic yellowish-grey and loamy matrix,"
approximately 2 meters thick. In addition to
isolated teeth, a few jaw fragments and bones
have been excavated, but like the roots of the
teeth most of the bones have been gnawed by
porcupines.9 Exactly the same kind of deposit
is found in the caves in Kwangsi, namely, a

6 The skeleton collected by Granger, according to infor-
mation from Dr. E. H. Colbert, was all associated and rep-
resents a single individual.

7 Von Koenigswald, 1935, 876, Fig. 26.
8 Bien and Chia, 1938, Figs. 1, 2.
9 Ibid., 1938, Fig. 3.
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TABLE 1
FOSSIL MAMMALS FROM CENTRAL AND SOUTHERN CHINA; DISTRIBUTION OF Ailuropoda-Stegodon FAUNA

(SPECIES IN PARENTHESES WERE ORIGINALLY RECORDED WITH A DIFFERENT NAME.)

Yunnan Szechwan Kwantung and Kwangsi
Koken, 1885 Young, 1932a; Matthew and Von Koenigs- Pei, 1935

Bien and Granger, 1923; wald, 1935
Chia, 1938 Young, 1939

(Drugstores) Hoshantung Yenchingkou (Drugstores) (Drugstores)

Ursus kokeni (X)a (X) x x x
U. augustidens x x
U. praemalayanus x
U. sp. x
dilurusfulgens x
ifiluropodafovealis x x x x
Arctonyx rostratus (x) x x (x)
Cyon antiquus x x
Viverra sp. x x
Hyaena ultima Xb (x) x
H. sinensis x (X)b x
Felis tigris (x) x (x)
F. sp. (x) x
Hystrix sp. x x
Rhizomys troglodytes Xc
Lepus sp. x
Tapirus sinensis x x x x
T. augustus (x) x x
Rhinoceros sinensis x x x
R. sp. x (X)
Chalicotherium sinensis x x
Sus cf. lydekkeri x
S. sp. x x x x
Cervus sp. A (X)d (X) (X) (X) (X)
C. sp. B (X)d (X) (x) (X)
Ceroulus sp. x x x
? Proboselaphus watasei x
? Antelope x (x)
Gazella sp. x
Ovidae sp. x (x)
Capricornis sumatraensis (X)o x
Bibos geron (x) x
? Bos cf. grunniens x
Bos sp. x xf x x
Mastodon sp. x°
Stegodon orientalis x x x (x)
Stegodon sp. x
Elephas cf. namadicus x x x
E. sp. x x x (X)
Macaca sp. x x
Rhinopithecus tingianus x (x)
Hylobates cf. Jar x
Bunopithecus sericus x x
Pongo cf. satyrus x x x
Gigantopithecus blacki x

* Determined by Koken as Ursus sp. aff. japonicus.
b The Hyaena from this locality is H. sinensis, according to Young; H. ultima, according to Bien and Chia.
* Probably not fossil.
d Perhaps identical with Cerous (Rusa) orientalis Koken and Cervus (Rusa) leptodus Koken.
* ? Nemorrhaedus sp.
f Bubalus cf. brevicornis.
' From the same region, but a different site (Young, 1932a, 330).
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"yellowish deposit" in which the teeth occur

under a thick layer of "stalagmite." Sections
of caves near Wuning and Hsignan, north of
Kweiling, have been studied by Teilhard,
Young, Pei, and Chang.' In the Wuning Cave
the yellow deposit attained a thickness of 8
meters; in Kwangsi, according to these investi-
gators, fissures with "yellow deposits" were also
observed near Naping. The fauna from Tan-
yang2 came from a cave, but no details about
the locality or the excavations are given in the
publication.

In Yenchingkou open pits or fissures are

mined by the Chinese to obtain fossils for sale
in the drugstores. A description of the method
used and excellent photographs of the pits were
published in a popular account by Granger.' In
this region there are several indications that the
fissures are not all of the same age. Young ob-
tained a Mastodon tooth from the locality which
"was presumably found in a fossiliferous fissure
too." As no Mastodon is known from the Pleis-
tocene of China, this might be interpreted as

an indication of the probable presence of Plio-
cene fissures. Rhizomys troglodytes, absent in
the drugstore assemblage, occurs in the -pre-

historic site of Anyang,' and could be a recent
species. Describing a microfauna from Yen-
chingkou consisting of 17 species, not collected
in situ, Young4 remarks that
all these forms, with the probable exception of
Rhizoqys troglodytes, are still living in Szechwan....
Some of the elements of the microfauna [Rhizomys
troglodytes, Tamias asiaticus, and Pteromys cf. xanthi-
pus] are distinctly in the state of fossilization as the
undoubted representatives of the Pleistocene fauna.
... The others look suspiciously fresh.
The mammals so far described are listed in

Tables 1 and 2. By far the richest fauna comes

from the drugstores in the south, but owing to

lack of time it was possible to identify only a

part of the collection. The fauna from Hoshan-
tung does not include many species, but orang
was found in situ. The fauna from Kiangsu
Province is poorest but belongs to the same

group.
As a whole, the fauna gives the impression of

I Teilhard, Young, Pei, and Chang, 1935, Figs. 11, 12.
2 Pei, 1940.
3Granger, 1938.
' Young, 1939, 337.
6 Teilhard and Young, 1936, 13.
6 Young, 1935.

TABLE 2
CAVE FAUNA OF CHEKIANG AND KIANGSU

Kiangsen, Tanyang,
Chekiang; Kiangsu;
Wang, 1931 Pei, 1940

Ursus sp. x x
Arctonyx cf. rostratus x
Paguma larvata x
Hyaena ultima x
Hystrix cf. subcristata x
H. kiangsenensis x
? Epimys rattus x
Tapirus cf. augustus x
Rhinoceros sp. x x
Sus cf. paludosus x
Sus sp. x

Cervus (Rusa) sp. x x
Ceroulus aff. lacrymans x
Cervulus sp. x x
? Hydropotes sp. x
Bos sp. x x
Stegodon sp. x
Elephas cf. namadicus sp. x
Macaca sp. x

being quite modern, as it contains only three
extinct genera, namely, Gigantopithecus, Chali-
cotherium, and Stegodon.

Chalicotherium is an archaic form from Yen-
chingkou known from a single isolated molar.
Young has suggested that it might have come
from an older deposit.7 The exact source and
horizon of Koken's and Owen's material are also
unknown. Generally Chalicotherium seems to
have become extinct in the Lower Pleistocene;
the last representatives are known from Niho-
wan in North China, the Djetis fauna of Java,
and the Pinjor horizon of India. Stegodon occurs
in Java until the Upper Pleistocene and at least
until the Middle Pleistocene in India.
Hyaena is still living in Africa. The species

from Yenchingkou was referred to Hyaena
sinensis by Matthew and Granger and to
Hyaena ultima by Pei. The first species, type
locality Choukoutien, should be older than the
latter, but Dr. E. H. Colbert, working on the
description of the Yenchingkou collection in the
American Museum of Natural History, has in-
formed me that according to his studies both
species represent a single form, Hyaena sinensis.

All the other forms, as already stated, are

7 Young, 1939, 331.
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TABLE 3
RIDGE-PLATE FoRMuLA OF Stegodon

Stegodon orientalis

Dp3 -5+ Dp4 6+ M2 8+ M3 8-1+
5+ 7+ 9+ 10-13

Dp3-5

Trinil beds, Java

Stegodon insignis ganesa

Dp35-6 Dp47-9 M29-11 M3 12-14

~13+

Boulder Conglomerate and Narbada beds, India Dp3 6
6

Stegodon pinjorensis

Boulder Conglomerate, India

Stegodon bombifrons

Dhok Pathan horizon, India

Dp4 7+ M2 7-8 M3 11
7-99+ 11-13

M13 14-15

4 D -6 6-7 7-9+Dp3 Dp4 - M2- M3
89

very similar to recent species, and some are
even identical with them. The bears are of a
modern type; one species might even be the an-
cestor of the modern Malayan bear. filurusful-
gens is still living in western China, and iiluro-
poda differs but little from the modern giant
panda. The tiger belongs, as Hooijer1 has shown,
to the group of living tigers, and Cyon, Arc-
tonyx, and Viverra are only slightly different
from the modern species. This is also true of
Tapirus sinensis which is closely related to
Tapirus indicus. Bibos geron could be a Chinese
race of the Indian gaur. The various species of
deer and pig are of a modern type. The large
Tapirus, or Megatapirus, augustus belongs, how-
ever, to an extinct group.

Bunopithecus is a gibbon with Malayan affin-
ities; no gibbons now live in China. Rhino-
pithecus is still found in western China. The fos-
sil orang, of which I collected close to 1500 iso-
lated teeth in the drugstores, seems to be more
variable than the living species. Whether or not
it merits a new name can be decided only after
a more careful study of the material.
According to the title of the first publication

dealing with the material from Yenchingkou,
Matthew and Granger2 regarded the fauna as

Hooijer, 1947.
2 Matthew and Granger, 1923, 597.

Pliocene. In the conclusions of that paper, how-
ever, they were less positive:
The abundance of Stegodon and entire absence of
Elephas and the presence of Chalicotherium are the
only indications of Pliocene age; for the most part
the fauna appears to be quite closely related to mod-
ern species and might well be considered Pleisto-
cene.

Matthew was unable to complete the final de-
scription of the fauna, but, according to a note
published by Colbert,' Matthew later revised
his opinion and placed the fauna in the Pleisto-
cene. The absence of Elephas in this collection
is accidental, as was shown by Young.4
By far the most useful fossils for the determi-

nation of the geological age are the remains of
the proboscideans. A large collection of Stegodon
material from Yenchingkou has been illustrated
by Osborn., An isolated lower deciduous molar
from Hoshantung, described by Bien and Chia,6
is indistinguishable from the same tooth from
Yenchingkou.7 The teeth I found in the various
drugstores are of the same type but, except for

8 Osborn, 1942, 1452.
4Young, 1939.
6Osborn, 1942.
Bien and Chia, 1938, Fig. 12.

7Osborn, 1942, 878, Fig. 761.

Yenchingkou

Hoshantung

Stegodon trigonocephalus
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TABLE 4
RIDGE-PLATE FORMULA OF Elephas

Elephas cf. namadicus

Yenchingkou

Hoshantung

Tanyang

Elephas namadicus

Narbada beds, India

Dp2 4 Dp3 8+

Dp4 11

Dp4 8

Dp4 M3 14-15
10 15-16

Elephas cf. namadicus

Trinil beds, Java M-3 19M317-18Dp3 8+

Elephas hysudricus

Boulder Conglomerate, India Dp3 -5+ Dp4 7-+ M3 17-+8

Elephas planifrons

Pinjor horizon, India Dp2 4 Dp3 6+ Dp4 6+ M3 8-12+

7+ 8-14+

the first deciduous premolar, not a single speci-
men is complete.

If we examine Table 3 in which the Stegodon
ridge formula is given, it is evident at once that
the largest number of ridges is to be found in
Stegodon trigonocephalus from Java and Stego-
don pinjorensis and S. insignis ganesa from
India. The Javanese specimens are in many

cases indistinguishable from those from China,
as is the third upper molar from China illus-
trated by Osborn,' compared with the same

tooth from Kendeng Brubus in Java.2 The
Chinese specimens are larger than those from
Java, but their degree of specialization is pre-

cisely the same. The Pliocene stegodons all
have a much lower ridge formula.
The affinities of Stegodon orientalis lie with

the younger forms from Java and India. They
point to a Middle Pleistocene age for the de-
posit.
The Elephas material from China is very

scanty. There are a few teeth from Yenching-
kou,s Hoshantung,4 and Tanyang.r Although

I Osborn, 1942, Fig. 762.
2 Soergel, 1914, P1. 1, Fig. 2.
3 Young, 1939, Figs. 5-6.

they are deciduous teeth, they agree completely
in the ridge-plate formulas as well as in the
height of the crowns, proving that they all be-
long to the same type. The collection gathered
in drugstores includes a few fragmentary decid-
uous molars from unknown localities but of
the same type as the material already described
from China. Fragments of isolated lamellae be-
long to high-crowned molars; the largest one is
74 mm. high.

Chinese authors have already recognized the
Chinese elephant as Elephas cf. namadicus; ad-
ditional material in my collection confirms this
determination. The presence of this species,
which is typical for the Middle Pleistocene in
India and Java, indicates that the Ailuropoda
and Stegodon fauna of China is of the same age.
It will be noted that I arrived at the same con-
clusion in discussing the advanced form of
Stegodon.
The fauna of South China, like that of Java,

lacks the horse, Equus. Both faunas include
Ursus, Tapirus, Bibos, Stegodon, Elephas, Hylo-

4 Bien and Chia, 1938, Fig. 11.
5 Pei, 1940, Fig. 8.
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TABLE 5
FAUNAL CORRELATION

Java India South China North China

Middle Pleistocene
Second interglacial Trinil Lower Narbada Yenchingkou and Choukoutien

fissures
Second glaciation Boulder Conglomerate

Lower Pleistocene
First interglacial (and older) Djetis Pinjor Nihowan

bates (= Bunopithecus), Macaca, and Pongo
and belong to the same "Sino-Malayan prov-
ince" which in China is known only south of
the Tsingling Mountains.
The northern equivalent of the southern

Stegodon fauna is to be found in the famous
Sinanthropus layers of Choukoutien. Its posi-
tion can be understood only in connection with
the Sanmenian fauna of Nihowan. Acera-
therium, Mastodon, and giraffes have disap-
peared, but we find the first true horse, large
cattle (Bison), and modern types of carnivores
(Canis, Ursus, Lutra, Lynx). Hyaena licenti is
more primitive than Hyaena sinensis from
Choukoutien or Yenchingkou. Pei, who orig-
inally regarded Yenchingkou as older than
Choukoutien, later revised his opinion and now
regards them as contemporary deposits.' Teil-
hard expressed the same opinion.2
The Nihowan fauna corresponds to the

Djetis fauna of Java and the Pinjor horizon of
India.
A correlation of the various faunas is given in

Table 5.
This correlation is not entirely new. The

same or similar views have been expressed by
Colbert,8 Teilhard,4 de Terra," von Koenigs-
wald,6 and Movius.7 The faunas from Yenching-
kou and Choukoutien have been placed in an
interglacial period, as both indicate a warmer
climate for China than exists there now. Pei8
places Choukoutien in the very beginning of
the Pleistocene, but Teilhard agrees that "it
seems quite likely that, on the basis of the work

1 Pei, 1939, 5.
Teilhard, 1941, 43.
Colbert, 1943, 426.

4 Teilhard, 1941.
6 De Terra, H., 1940, 113.
Von Koenigswald, 1940, 74.
Movius, 1944, 108; 1948, 347.

8 Pei, 1939, 17.

of de 'rerra and Patterson in North India
(1939), Cycle II (Sanmen) corresponds roughly
to the second Himalayan glaciation."9 As for
Java, there is no actual evidence of climatic
changes; therefore, the Trinil horizon is re-
garded as representing the second glaciation
and very probably as part of the subsequent
interglacial period.

Bibos geron has been listed from Choukoutien
by Zdansky'0 on the basis of very incomplete
material. But Young has revised this determi-
nation and shown that the remains belong to a
water buffalo, Bubalus teilhardi.11
The association of the fossils found in Ho-

shantung demonstrates that the Ailuropoda-
Stegodon fauna comprises a single unit. Never-
theless, the fauna includes various elements
that may possibly indicate a period of climatic
instability. Some of the forms, on the one hand,
must be regarded as tropical or subtropical
species: Stegodon, Tapirus, Bibos, the gibbons,
and Pongo. Paguma larvata, the palm civet cat
from Tanyang now living in the coastal prov-
inces of central China, belongs to the same
group. On the other hand, other forms might
suggest a colder climate, especially since the
living representatives are restricted to the high
mountains of western China and the Hima-
layas. Among such forms is Capticornis suma-
traensis (the serow), first reported by Changl2 as
Tragocervus cf. kokeni from Kwangsi, which is
represented in my collection by a series of teeth
and, according to a communication from E. H.
Colbert, also occurs in Yenchingkou. It is im-
possible to determine whether or not ?Nemor-
rhaedus sp. mentioned by Young' from this lo-

9 Teilhard de Chardin, 1941, 43.
10 Zdansky, 1928.
11 Young, 1932b, 78.
" Chang, 1934.
13 Young, 1939, 321.
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cality is the same form, since he gives neither
definite description nor measurements. This
name (also written Naemorhedus) was formerly
used for the serow, but it is applied to the goral,
another inhabitant of the high mountains. The
fossil giant panda is so similar to the living form
that it may have lived under the same condi-
tions. The small panda, Ailuropoda fulgens,
from Hoshantung, appears to be identical with
the living species, restricted to regions above
12,000 feet in altitude.
The meaning of this faunal "mixture" is not

yet clear. The occurrence of orang, now con-
fined to the tropics, and Ailuropoda, now living
in the high mountain region of Szechwan, in the
same layer has been established by excavations.
It seems quite improbable that one of these
animals should have completely changed its
living habits since that period. We are there-
fore forced to the conclusion that the deposits
in these caves and fissures were laid down
mainly during a period of climatic disturbances
and changes, such as the beginning of a glacial
period. The most probable time would seem to
be the second glaciation (which is more pro-
nounced than either the first or the third), a
conclusion not only in accordance with the
general character of the fossil fauna as a whole,
but also with the presence of a representative
of early man, closely related to the classical
Sinanthropus.
Human teeth and jaws can also be found in

Chinese drugstores. However, as man does not
select a particular geological layer to bury his
dead, we must exercise great care in deciding
whether or not such human remains are ac-
tually fossil.
The first human tooth obtained in a Chinese

drugstore was described by Schlosser in 1903.1
It is by no means certain that this first tooth is
actually a fossil, nor is it certain that it came
from the vicinity of Peking. I have visited
drugstores in that city where I have seen
Stegodon material which very probably came
from Yenchingkou and Hipparion teeth which
may have come from Yunnan or Shansi. The
isolated tooth from the Haber Collection is a
third upper molar. According to Weidenreich
its dimensions are surpassed by all but one of
the eight third upper molars of Sinanthropus,2
and it has a much simpler crown pattern than

I Schlosser, 1903.
2 Weidenreich, 1937, 71.

the other third upper molars. According to Teil-
hard de Chardin, who has examined the original
material, similar teeth in my collection may
have come from the Mesolithic top layer that
often occurs in the caves of South China.

Chang3 has described as the jaw of a "pri-
mate" a fragment of a human lower jaw, found
in a cave near Kwei-lin, Kwangsi, which came
perhaps from a recent burial. It has small teeth,
of which only the sockets have been preserved,
and seems to belong to modern man. Fromaget
and Saurin' described fragments of a human
skull and some teeth, found with orang, in Indo-
China. Neither the description nor the illustra-
tions are, however, clear enough to permit a
closer definition of this form which has been
compared with Sinanthropus.

Traces of human activity have been observed
in several of the caves, especially those in
Kwangsi and Kwantung. In describing the fos-
sil mammals from the Kwangsi caves, Pei, em-
phasizes the curious abundance of pig teeth
found in one small cave in association with
much larger forms such as Rhinoceros and Palu-
dina shells "outside of any possibility of natural
trapping and any evidence of flood." Bien and
Chia6 mention the occurrence of charcoal in the
cave deposits of Yunnan. Weidenreich has
compiled all the evidence bearing on human ac-
tiVity.7

Although most of the human teeth in my
drugstore collection are probably from the
Mesolithic layer, or may even be recent, a
small number that display precisely the same
state of preservation as the fossil teeth un-

doubtedly belong to a fossil hominid, contem-
poraneous with the remainder of the fauna. In
the first note dealing with Chinese drugstores
as a source of fossil collections, I mentioned
Sinanthropus-like human teeth. These teeth
have not yet been described in detail, because
I was not entirely satisfied with the material
from a morphological point of view: molars of
Sinanthropus, with a more complicated pattern
than European teeth, are similar to modern
teeth of Mongoloid races, often differing only
slightly, especially when the teeth are worn.
Prior to 1939 it was not possible to present

Chang, 1934, 10, PI. 3, Figs. 6-7.
4 Fromaget and Saurin, 1936, 36.
6 Pei, 1935, 424.
6 Bien and Chia, 1938.
7 Weidenreich, 1945b, 93.
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TABLE 6

MEASUREMENTS (IN MILLIMETERS) OF FIRST LOWER PREMOLARS

Sinanthropus Sinanthropus pekinensis" Modern Manb
officinalis Minimum Maximum Minimum Maximum Average

Mesio-distal 10.0 7.9 9.8 6.0 .8.0 6.9
Labio-lingual 10.6 9.1 10.7 7.0 8.0 7.7

After Weidenreich, 1937, 44.
b Black, after de Jonge-Cohen, 1932, 328.

proof that these teeth actually belong to a conid is the only recognizable cusp. The single
Sinanthropus. In 1939, however, in a Hong root is preserved to a length of 11 mm., with
Kong drugstore I found a third lower premolar, the lower end gnawed by porcupines. At the
which is discussed below. mesial side of the root a bifurcation is indicated
While the dimensions of the Sinanthropus by a deep furrow.

molars fall within the range observed in modern An upper first molar of this hominid is illus-
man, this is not true of those of the third pre- trated in Pl. 49f. It is a large tooth (Table 7),
molar. As is obvious from an examination of with a cusp pattern simpler than that of the
Table 6, the minimum length of the Sinan- Sinanthropus from Choukoutien. This tooth,
thropus premolar is only 0.1 mm. below the like others from the same source, possesses a
maximum of modern man, while the maxi- Carabelli's pit which is absent from all the

TABLE 7
MEASUREMENTS (IN MILLIMETERS) OF FIRST UPPER MOLARS

Sinanthropus Sinanthropus pekinensisa Modern Manb
officinalis, Type Minimum Maximum Minimum Maximum Average

Mesio-distal 12.8 10.0 13.1 8.0 12.8 10.7
Labio-lingual 13.7 11.7 13.7 9.2 14.5 11.8

aAfter Weidenreich, 1937, 64.
bs After Black, 1902, and M. de Terra, 1905.

mum is 1.8 mm. higher. In breadth, Sinan-
thropus far exceeds modern man in minimum
and maximum dimensions. The pattern of the
third lower premolar bought in Hong Kong is
very similar to that of Sinanthropus Specimen
85,1 but its dimensions are larger. The primi-
tiveness of this tooth is indicated by a cingulum
on its anterior corner.

In outline the crown is triangular, with
rounded corners. The protoconid is prominent;
a ridge extending from its tip reaches the lin-
gual side; a pit-like fovea lies in front of the
trigonid. The talonid basin is short; at the
distal and lingual side it is closed by a blunt cin-
gulum. The tooth is quite worn; the proto-

1 Weidenreich, 1937, 44.

seven known upper first molars of Sinanthropus
pekinensis. As a matter of convenience, I dis-
tinguish the Sinanthropus under consideration
from the classical species as Sinanthropus offl-
cinalis, new species. I regard the right upper
first molar illustrated in this paper and bought
in Hong Kong in 1935 as the type specimen. Its
pulp cavity still contains the "yellow earth"
typical of the Pleistocene deposit. All the speci-
mens under consideration are part of my per-
sonal collection, now in Utrecht.
The human teeth bought in the drugstores

will form the subject of a separate publication.
They are mentioned here, however, because
they prove the presence of a hominid of the
Sinanthropus group in the orang- Ailuropoda
fauna. The occurrence of the Sinanthropus type
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of man in those layers is completely in accord
with the early Middle Pleistocene age of that
fauna, a conclusion that has been reached on

the basis of the analysis of the faunal associa-
tion.
A few additional teeth that are not definitely

classifiable with either orang or Gigantopithecus

probably indicate the presence of forms related
to the Australopithecinae in our fauna. They
are of large size, too large for Sinanthropus, with
a very simple cusp pattern and too small for
Gigantopithecus. These teeth have not yet been
studied in detail.
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GIGANTOPITHECUS BLACKI VON KOENIGSWALD'
DESCRIPTION OF THE MATERIAL

As STATED ABOVE) the material consists of
three lower and one upper molar representing
four different individuals, coming from at least
two different localities. All the molars certainly
belong to the same species. Four additional
teeth (two lower premolars, one upper incisor,
and one upper canine) may tentatively be re-
ferred to Gigantopithecus.

Independent of all interpretations and under
all circumstances, the name Gigantopithecus has
priority according to the International Rules of
Nomenclature. I regret the necessity of em-
phasizing this point, but I feel compelled to do
so because Weinert refers to this fossil as Gi-
ganthropus and for undisclosed reasons he dis-
cusses the "Riesenzahne aus Chansi,"2 a desig-
nation which is also incorrect.
Our Gigantopithecus molars are numbered as

follows:
Specimen 1: third right lower molar, Hong Kong,

1935
Specimen 2: third right lower molar, Hong Kong,

1935
Specimen 3: second right upper molar, Canton,

1935
Specimen 4: third left lower molar, Hong Kong,

1939
1 Gigantopitheeus blacki von Koenigswald, 1935, 874.
' Weinert, 1950, 124.

LOWER DENTITION
THIRD LOWER MOLARS

Plate 48a-j
The three third lower molars, all of ex-

ceptional size, range from 22.3 to 23.1 mm. in
length. The largest lower molar of a fossil
orang from southern China, also bought in a
drugstore in Hong Kong, is 19.8 mm. long; for
the recent form the reported maximum is
18.2 mm.8 According to Remane,4 the second
molar of gorilla attains a length of 19.7 mm.,
the third molar 19.4 mm. Of the fossil Indo-
pithecus giganteus (Pilgrim) from the Middle
Pliocene of the Indian Siwaliks, the third (or
second) molar measures 19.1 mm. The Giganto-
pithecus teeth are the largest of a higher pri-
mate yet recorded.
The trigonid is broader than the talonid. This

characteristic seems to be most marked in the
type specimen, but since the lower margin is
damaged, we have no indication of its original
condition. In this tooth the trigonid breadth is
greater than in the other two specimens. These
differences, however, are no greater than in
some fossil orang teeth from China, where I
found differences as large as 2.1 mm,

' De Terra, M., 1905, 260.
' Remane, 1950.

PLATE 48
LOWER DENTITION

a-d. Gigantopithecus blacki von Koenigswald. Left lower third molar, Specimen 4, Hong Kong, 1939. a. Oc-
clusal view. b. Mesial view. c. Buccal view. d. Skiagram from the buccal side.

e-g. Gigantopithecus blacki von Koenigswald. Right lower third molar, Specimen 1 (type specimen), Hong
Kong, 1935. e. Occlusal view. f. Mesial view. g. Lingual view.

h-j. Gigantopithecus blacki von Koenigswald. Right lower third molar, Specimen 2, Hong Kong, 1935. h. Oc-
clusal view. i. Mesial view. j. Lingual view.

k. Pongo cf. pygmaeus, fossil orang. Left lower third molar, large specimen, Hong Kong. Occlusal view.
1. Homo sapiens, sub-Recent Javanese. Left lower molar, for comparison.
m-n. Gigantopithecus blacki von Koenigswald, referred specimen. Right lower last premolar, Hong Kong.

m. Occlusal view. n. Buccal view.
o-p. Gigantopithecus blacki von Koenigswald, referred specimen. Left lower last premolar. o. Occlusal view.

p. Mesial view.
All except I from Chinese drugstores; in the author's collection. d. Natural size. All others X2.
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The teeth are both absolutely and relatively
long, so the trigonid index is very low, ranging
from 75.9 to 82.9. These, however, are not the
lowest indices recorded. According to Mac-
Innes,1 these indices range from 74 to 85 for
Proconsul africanus. The interesting point is
that Proconsul is a very early and generalized
form from the Lower Miocene of Kenya, East
Africa, so a low index can be regarded as primi-
tive. Other species with comparable indices are
Neopithecus brancoi from the Lower Pliocene of
Germany with an index of 76, and Dryopithecus
sivalensis from the Lower Pliocene of India with
an index of 78. For the living anthropoids, Greg-
ory and Hellman2 record 78.5 for the gorilla,
84.5 to 93.2 for the orang, and 86.9 to 98.2 for
the chimpanzee.
The metaconid of Specimen 4 is 12.8 mm.

high. The cusp is slightly worn; its original
height may be estimated at about 14.0 mm.,
contrasting sharply with the orang teeth from
the same layers. These teeth generally are not
over 8 mm. high and are usually lower. For the
high-crowned teeth of gorilla, Gregory and
Hellmans report 8.5 mm. Our Gigantopithecus
molar is not only absolutely but also relatively
very high, giving the impression of a hypsodont
tooth.

In addition to the usual five main cusps, the
tooth pattern includes virtually all the second-

I MacInnes, 1943.
2 Gregory and Hellman, 1926.
' Gregory and Hellman, 1926.

ary cusps that might possibly occur in the
molar of a higher primate. The metaconid, the
largest of the main cusps, is in contact with
the hypoconid and has the primitive "Dryopi-
thecus pattern." The metaconid is separated
from the protoconid by a distinct cleft.

In Specimen 4 the hypoconid and entoconid
are of the same size, but in the type specimen
the entoconid is much smaller. The latter condi-
tion can often be observed in orang and gorilla.
On the labial side the hypoconid is marked by
furrows which reach about halfway down on the
anterior end; the posterior furrow is shorter.
A hypoconulid of normal proportions is devel-
oped in Specimen 4. In the type specimen, this
cusp is enlarged and almost penetrates into the
region of the entoconid.

All three molars have secondary cusps in the
form of a single small cusp in the middle of the
anterior border. Such a cusp is often developed
in man. Another cusp, situated between the
protoconid and entoconid, Selenka's "tubercu-
lum accessorium mediale internum," is quite
high and pronounced in Specimen 4, where it is
in a single cusp. In Specimen 1 this cusp is
smaller, consisting of a larger and a very minute
cusp. A small tubercle rises between entoconid
and protoconid on the labial side of this cusp in
Specimen 4. In the worn type specimen this
cusp is united with the main wrinkle from the
metaconid.

This extra cusp between the protoconid and
entoconid can occur in almost any of the an-

PLATE 49
UPPER DENTITION

a-d. Gigantopithecus blacki von Koenigswald. Right upper second molar, Specimen 3, Canton, 1935. a. Oc-
clusal view. b. Lingual view. c. Mesial view. d. Buccal view.

e. Pongo cf. pygmaeus, fossil orang. Right upper first or second molar, large specimen, Hong Kong. Occlusal
view.

f. Sinanthropus officinalis, new species. Right upper first molar, type specimen, Hong Kong, 1935. Occlusal
view.

g. Homo sapiens, sub-Recent Javanese. For comparison.
h-j. Gigantopithecus blacki von Koenigswald, referred specimen. Right upper canine, Bandung. h. Buccal

view. i. Mesial view. j. Lingual view.
k-l. Pongo cf. pygmacus, fossil orang, central Java. Left upper canine. k. Buccal view. 1. Lingual view.
m-n. Sinanthropus pekinensis. Right upper deciduous canine, Middle Pleistocene, Choukoutien. m. Buc-

cal view. n. Lingual view. Cast.
o. Pongo pygmaeus, recent orang. Deciduous upper canine, lingual view.
p-r. Gigantopithecus blacki von Koenigswald, referred specimen. Median upper incisor, Hong Kong. p. Oc-

clusal view. q. Buccal view. r. Mesial view.
All, except g;, k-l, m-o, from Chinese drugstores; with the exception of o, in the author's collection. All X2.

311



312 ANTHROPOLOGICAL PAPERS AMERICAN MUSEUM OF NATURAL HISTORY Vol. 43

TABLE 8
MEASUREMENTS (IN MILLIMETERS) OF THIRD LOWER MOLARS OF Gigantopithecus blacki

Hong Kong, 1935, Hong Kong, 1935 Hong Kong, 1939
Type

Specimen 1 Specimen 2 Specimen 4

Height (11.2)6 (11.8) (12.8)
Length 22.3 23.1 22.4
Breadth 18.5 17.5 17.3

Length-breadth index 82.9 75.9 77.4
Trigonid breadth 18.5 17.5 17.3
Talonid breadth (15.8) 15.4 15.7
Trigonid index 82.9 75.9 77.4

a Estimated measurements and indices are enclosed in pa

thropoids. It is very typical in Dryopithecus,
where it cccurs in D. punjabicus, rhenanus, and
darwini. Among living anthropoids, this cusp is
found in every species, though most frequently
in the gorilla, where, according to Remane,' it
occurs in 35 per cent of all cases. Its highest
development, however, is in modern man, where
it attains the size of a main cusp. A distinctive
type of human molar with six cusps results
from an overdevelopment of this extra cusp. I
found several examples among Malayan teeth
from Java. According to De Terra,2 the inter.
mediate cusp is present in 2.5 per cent of Euro-
peans, but in 20 per cent of the Papuans.

Bennejeant3 regards this intermediate tuber-
cle of man and the higher primates as identical
with the metastylid of the tarsioids.
A small tuberculum sextum lies between the

entoconid and the hypoconulid. This cusp may
occur in all anthropoids (and even in macaques)
as well as in man. It is frequent among Malay-
ans, even in the third deciduous molar. In
Gigantopithecus it is a small triangular cusp
bordered by two furrows, the lingual one being
more accentuated. In the type specimen this
cusp is broader than in Specimen 4 because the
enlarged hypoconulid disturbed the entoconid
and caused the development of three additional
very small cusps at the anterior end of the
entoconid.
As may be judged from Specimen 4, the

cusps are somewhat blunt and swollen at the
base, leaving very little space for the interven-

I Remane, 1921.
2 De Terra, M., 1905.
3Bennejeant, 1936, 134, Fig. 117.

ing furrows. Weidenreich has termed this the
"block pattern." The fovea anterior is com-
pressed into a narrow fissure, and the fovea
posterior is entirely suppressed. The hypoconid
is completely bordered by furrows that also
extend to the exterior side, reaching a deeper
level on the anterior side.
Owing to surface wear, the wrinkles cannot

be studied in detail. On the protoconid there
seem to be two main wrinkles that terminate
abruptly at the median cleft. The main wrinkle
in the metaconid has a sharp posterior extension
which Weidenreich has called the "deflecting
wrinkle." This wrinkle is very typical for man,
both fossil and recent, and also occurs in the
anthropoids. It is very well developed in the
first molar of Dryopithecus cautleyi figured by
Lewis,4 but is absent in most of the other Indian
specimens. It is generally better developed in
man than in the anthropoids.
A "deflecting wrinkle" is exceptionally well

developed in some modern human deciduous
molars from Java. This wrinkle is very probably
part of the original trigonid crest to which the
anterior part of the crista obliqua remained at-
tached, but lost its function when the hypo-
conid became directly connected to the proto-
conid. If this interpretation is correct, the
"deflecting wrinkle" must be regarded as a very
primitive character.
Both the hypoconid and the entoconid in

Specimei 4 show traces of three main wrinkles.
The central fovea is very steep. When viewed
from behind, the border of the enamel slopes
down from the labial to the buccal side. Ob-

4 eWiS, 1934, PI. 2, Fig. 2.
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TABLE 9
MEASUREMENTS (IN MILLIMETERS) OF SECOND LOWER PREMOLARS (P4)

Cf. Gigantopithecus Orang, Gorilla,"
Left Right Range Range

Mesio-distal 15.9 12.5 12.4- 9.5 13.5-11.0
Labio-lingual 15.5 14.2 13.2-10.4 15.4-12.5

a After Gregory and Hellman, 1926.

served from the anterior end, the wear of the
tooth is greater on the buccal than on the labial
side (P1. 48a-d).

In Specimen 2 it is apparent that the meta-
conid itself is not very much affected by wear.
Nevertheless, virtually its entire surface is
worn off, and the enamel is higher than the den-
tine of the tooth surface. These conditions do
not occur in any of the numerous orang teeth
from the same layer.
The posterior root, preserved in Specimen 4

and damaged on the lower end, is nearly 26 mm.
long. The root has a marked furrow on the inner
side.
As is clearly visible in the skiagram (P1. 48d),

the pulp cavity of this tooth is low and de-
pressed. In the orang, as in the chimpanzee,
this cavity can be either high or low.' In early
man the pulp cavity is generally high ("Tauron-
dent"-Heidelberg Man, Sinanthropus, Nean-
derthal Man), so that in this respect Giganto-
pithecus bears no resemblance to the early
hominids.

SECOND LOWER PREMOLARS
Plate 48m-p

The crowns of two lower last premolars
(P4) in the collection, a right and a left one,
differ from those of orang in having a simpler
pattern. Because of their large size they might
be referred to Gigantopithecus. Both teeth are
from Hong Kong drugstores.

Although differing in outline from each other,
the two teeth have common features in the posi-
tion of the protoconid, which is shifted some-
what towards the inner side, causing not only
the buccal slope to be less steep than in orang,
but the separation of the metaconid from the
mesial cingulum at the lingual slope.
The right lower premolar (P1. 48m-n) is

bluish in color. Part of the enamel has been
I Weidenreich, 1937, Figs. 320-321.

destroyed on the buccal side, but where it re-
mains, it shows some fine wrinkles that are less
developed than in orang. The fovea anterior
is well developed, and the trigonid crest is bi-
sected by a transverse fissure. The trigonid
basin is short and only slightly differentiated.
The greatest length is 12.5 mm.; the breadth,
14.2 mm.
The left lower premolar (P1. 48o-p) is more

triangular in outline than the right, and yellow
in color. The anterior fovea is compressed and
partially obliterated by wear, which has leveled
the greater part of its surface. At the distal and
mesial slope of the metaconid there are fine
wrinkles. A large cusp in the disto-lingual corner
of the talonid is flattened by wear and has a
small triangular groove that may be a remnant
of a posterior fovea, indicating therefore a high
degree of molarization.
Remane has described considerable vari-

ability in the premolars of recent anthropoids.
The premolars under consideration do not dif-
fer from each other any more than do the pre-
molars of the living gorilla.2 Naturally this does
not prove that they belong to the same species,
nor are we now able to prove that any of the
four teeth tentatively referred to Giganto-
pithecus really belong to that genus. The sub-
ject is quite complicated as, in addition to
orang, the fauna includes other higher anthro-
poids that have not yet been described. These
cannot be assigned to their respective species
until all the material has been carefully studied,
a task which cannot be undertaken until some
future date. Therefore, any conclusion we are
able to draw about the position of Gigantopithe-
cus must be based entirely upon the four mo-
lars.

Both premolars surpass those of the living
orang in every dimension; the left premolar is
even larger than that of the gorilla. The last pre-

2 Remane, 1921, 51, Fig. 9.
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molar of our Chinese orang is in the main rela-
tively longer, showing a tendency towards
molarization; however, short specimens also
occur. As already stated, there is a consider-
able variability in this tooth, so that no posi-
tive conclusions can be drawn from these two
specimens.

UPPER DENTITION
SECOND UPPER MOLAR

Plate 49a-d
The upper molar, Specimen 3, is from the

right side and, since it has contact facets on
both sides, must be either a first or second mo-
lar. Its large size and its slightly rhomboid
outline, together with the fact that in the ex-
ternal view the metacone is smaller than the
paracone, seem to indicate that it is a second
molar. In anthropoids and early humans the
second molar is larger than the first; first molars
generally have a more quadratic outline. Also,
in first molars the metacone and the paracone
are usually equal in size. For these reasons the
tooth should be regarded as a right upper sec-
ond molar.
Only the crown is preserved; the roots are

missing. The large pulp cavity is open, and part
of it still contains the original matrix, a reddish
filling containing small grains of iron ore, like
that which often occurs in fissure deposits in
limestone regions. The absence of the roots and
the bluish color of the fossil present exact
parallels to the conditions found in other teeth
from the drugstores. The tooth, which has the
high, blunt, swollen cusps so characteristic of
the lower molars just described, undoubtedly
belongs with them.
Like the lower molars, the upper molar is of

exceptional size; its length and breadth exceed
these dimensions in all known higher primates.
The crown is very high; its height at the slightly

worn paracone is 14.5 mm.; its original height
was at least 15.0 mm. This specimen, which
approaches the molar of the gorilla in length,
can readily be distinguished by the very differ-
ent form of its cusps. In the gorilla the cusps are
divided at the base, are high and pointed, and
the crown pattern is quite different from that
of the tooth in question.
The general impression derived from an ex-

amination of the molar is that of a solid block
into which the pattern has been carved rather
superficially. When viewed from the buccal
sides, the cusps appear to be barely separated
below the surface. Between the paracone and
the metacone there is a small furrow of 2 mm.
(PI. 49d) and a cleft of the same dimensions
between the hypocone and the protocone (P1.
49b). Vertical cracks in the prolongation of
both these features indicate the old lines of
fusion. Another small indentation below the sur-
face is visible in the middle of the distal side (P1.
49c). Except for these four morphologically
unimportant features, no other details are vis-
ible on the surface.
The crown consists of five cusps: four large

ones, the ordinary main cusps; the fifth, a
smaller cusp, is located between the paracone
and the protocone. Although this intervening
cusp is a secondary element, its height ap-
proaches the level of the main cusps. The in-
ternal slopes of the main cusps bulge in such a

way that they rise to a nearly horizontal posi-
tion. All the main cusps resemble blocks and
are sharply separated by deep, narrow furrows
(P1. 49a) that produce only superficial incisions
at the outer margin. As is usual, the protocone
is the largest cusp; the metacone, next in size,
is about equal to the hypocone. The space for
the paracone is restricted by the secondary cusp:
which is triangular in outline and reaches the
mesial edge.

TABLE 10
MEASUREMENTS (IN MILLIMETERS) OF SECOND UPPER MOLARS

Gigantopithecus Gorilla, Oranga Recent Manb
Specimen 3 Maximum Maximum Maximum Average

Length 18.7 18.6 14.8 10.0 9.2
Breadth 27.3 19.6 17.7 12.5 11.5

a After Remane, 1921.
b After Black, 1902.
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This secondary cusp is of particular interest
as it is the only additional element to the tradi-
tional main cusps. Its position is the same as that
of the secondary wrinkle generally developed
in orang, forming the buccal half of the poste-
rior wall bordering the anterior fovea (PI. 49e).
In orang this element usually reaches the bucco-
lingual corner. In modern human teeth from
Java, I have frequently observed a secondary
cusp between the paracone and protocone (P1.
49g) which tends to extend in the mesio-distal
direction and sometimes reaches the mesial
edge of the tooth.
The cusps are slightly worn. The presence of

furrows indicates that they were originally
covered by coarse wrinkles. The marginal edges
of the paracone and metacone are turned into
"sheets" (P1. 49a), forming a kind of wall, which
is only slightly interrupted, between the two
cusps (PI. 49d). Two main folds are indicated
at the metacone. The distal edge shows a super-
ficial interruption between the metacone and
hypocone, and two short folds are indicated at
the latter. The fovea posterior is short and
narrow, subdivided by a transverse furrow.
Two folds originate at the protocone, one facing
the metacone, the other the secondary cusps.
The area in which the fovea anterior is normally
situated is virtually filled by that cusp. A fur-
row that separates the mesial edge extends
obliquely in the direction of the center of the
protocone and can be traced for a short distance
on that cusp. This furrow, which in its buccal
section may represent part of the original fovea
anterior, is bisected by the pronounced furrow
that separates the additional protoconule and
cuts through the mesial wall (P1. 49c).
The large additional cusp, which we have called

a secondary cusp, is regarded by Weidenreich
apparently as a derivative of the paracone; in
the description he used the term "flower-bud
pattern of paracone." A closer comparison with
the dentition of lower primates has led me to
the conclusion that this particular cusp is noth-
ing but an exaggerated protoconule that we find
persisting in several of the higher primates in-
cluding man.

MEDIAN UPPER INCISOR
Plate 49p-r

A fragment of a right upper incisor was
bought in Hong Kong. The tooth differs con-
siderably from that of orang and may possibly

belong to Gigantopithecus. Only the upper part
of the crown is preserved. There are two con-
tact facets, the larger one at the mesial and the
smaller one at the distal side, proving that we
are dealing with a central incisor. The cutting
edge, barely worn, shows that three mamme-
lons were once present.
The mesio-distal diameter, the only reliable

measurement, is 12.7 mm. In comparison, the
bucco-lingual diameter is greater, and evidently
it originally exceeded the breadth. The buccal
and lingual slopes of the tooth form an angle
of about 45 degrees (PI. 49p-r). A shallow cen-
tral fossa on the lingual surface is bordered by a
broad rim. The basal part of the rim is so badly
damaged that the original height cannot be
estimated.

I would not mention this fragment were it
not that in certain features the tooth resembles
the same incisor in Pithecanthropus modjoker-
tensis where the bucco-lingual diameter
exceeds the mesio-distal one. A thickening of
the rim at the lingual surface of the tooth under
consideration would produce exactly the same
type of shovel-shaped incisor as that observed
in Pithecanthropus.
At this time it is not possible to decide wheth-

er or not the incisor would prove too small
to be included with a form as large as Giganto-
pithecus.

UPPER CANINE
Plate 49h-j

Among the upper canines, virtually the en-
tire root of one, bought in Bandung, is pre-
served. This tooth differs from canines un-
doubtedly belonging to orang not so much in
the shape and size of the relatively small crown
but rather in the size and position of its root.
With the necessary reservations, it might be re-
ferred to Gigantopithecus.
The tooth is a moderately worn right upper

canine. The crown is complete, except for the
anterior section of the internal cingulum, where
part of the enamel is chipped. At the buccal side
the crown has a maximal mesio-distal diameter
of 13.1 mm.; at the neck, the diameter is 11.1
mm. Its height is now 13.5 mm., but the tip is
worn. The bucco-lingual diameter can be esti-
mated at I1.0 mm. The cingulum, which is
damaged, is visible only at the lingual surface,
which has a flat median vertical ridge, bordered
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by a furrow, at its mesial side. The tip has a
central position.
The root is thick, oval in cross-section, and

except for its apex is fully preserved. As can be
observed in the cross-section, the root canal is
not centrally located but is shifted towards the
distal side. The present length of the root is
21.5 mm., but originally it was at least 25.0 mm.
long; its largest diameters are: mesio-distally,
11.8 mm.; labio-lingually, 10.5 mm.
While the root in all anthropoids is curved

backward, tapering towards the end (because
of the pronounced prognathism), in this tooth
the axis of the crown and the axis of the root
form a single straight line. The anthropoid
conditions can be observed in the illustration
(P1. 49k-1) of the left upper canine of a female
fossil orang, with approximately the same di-
mensions as the canine from China. Only in
man do we find a parallel to the straight root
in the canine under consideration.

In anthropoids a straight root occurs only in
the deciduous canines, for which orang might
serve as an example (P1. 49o). A better example
for comparison can be found in the deciduous
canine of Sinanthropus which has not yet been
described. Professor Weidenreich was kind
enough to give me a cast (PI. 49m-n) of this
canine.
Comparing the Sinanthropus canine with the

tooth from Bandung, we find that the crown
has not only the same kind of neck but the same
relation between breadth and height and the
same type of cingulum. In fact it is a miniature
edition of the canine bought in the drugstore.
That the latter is not a deciduous tooth is indi-
cated by the massive root and small root canal.
We might conclude that this canine belongs

to a large primate which has relatively small
canines and is less prognathous than the known
anthropoids. For that reason there is a possi-
bility that we are dealing with a canine of
Gigantopithecus.



CHARACTER OF THE GIGANTOPITHECUS MOLARS

THE MOLARS of Gigantopithecus are large, with
high, blunt cusps separated by deep, narrow
furrows. The internal slopes of the cusps bulge,
filling the intervening valleys to an almost hori-
zontal level, and giving the teeth the appear-
ance of solid blocks in which the cusps have
been superficially carved. There are a few coarse,
well-defined wrinkles, especially in the lower
molars. The lower molars possess the Dryopi-
thecus pattern, have a well-developed tubercu-
lum sextum and a well-defined accessory cusp
between the metaconid and entoconid. In the
upper molar the hypocone is large; an accessory
cusp between the protocone and the paracone
almost fills the space that is normally occupied
by the fovea anterior.
As Weidenreichl has already discussed the

affinities of the Gigantopithecus teeth in great
detail, only a few additional comments are now
necessary.
The Gigantopithecus molars surpass all known

human and anthropoid teeth in size. Only two
forms approach them in size: gorilla and Indo-
pithecus giganteus from the Middle Pliocene.
In gorilla the length of the third lower molar
attains a maximum of 19.4 mm. The cusps are
high, widely separated, and have few or no
wrinkles. In Indopithecus giganteus, a form of
unknown relationship (which we have excluded
from Dryopithecus, sensu sticto, a view also
held by Remane), the isolated third (or second)
lower molar is 19.1 mm. long. It has pointed
cusps and traces of a finer and less developed
wrinkle system than is observable in the Gigan-
topithecus molars. In addition, it is only 8.5
mm. high in contrast to Gigantopithecus which
was approximately 13.5 mm. high. We refer to
Indopithecus below.
The difference between the orang and the

chimpanzee is marked. In the former the molar
cusps are low; in the latter they are high. Each
has developed a characteristic wrinkle pattern;
in the chimpanzee the wrinkles are fine and
numerous; in the orang they are more numer-
ous, but less regular. Identical with, or closely
related to, the latter is the fossil orang of
China, which occurs in the same layers as
Gigantopithecus. The differences are readily ob-
servable in the illustrations of an upper and

I Weidenreich, 1945b.

lower molar (Pls. 48k, 49e) clearly showing that
Gigantopithecus is not an orang, as has been
suggested by some authors.
Not in any of the fossil anthropoids, nor in

the Australopithecinae, do we find either the
"block pattern" of the molar cusps or the devel-
opment of the same kind of wrinkle system. In
the Australopithecinae, the teeth are lower, the
cusps less separated, and the third lower molars,
which show a partial destruction of the original
"Dryopithecus pattern" by secondary cusps, are
more highly specialized.
The dentition of modern man repeats the

pattern of the Gigantopithecus molars, even in
minor details, to an astonishing degree. In the
upper molar (PI. 49g) we observe relatively low
cusps from which a few coarse, well-developed
wrinkles originate. The fovea posterior is lim-
ited. The anterior fossa is completely destroyed.
An extra cusp lies between the paracone and
protocone; in some cases it extends in the mesio-
distal direction and is in contact with the mesial
border.

In the lower molars of man (PI. 481) the
same additional elements, such as the "tuber-
culum accessorium mediale internum" and the
tuberculum sextum, may be present. Most
obvious of all is the development of the "de-
flecting wrinkle" (Weidenreich) which, begin-
ning at the tip of the metacone, extends in the
direction of the tip of the protocone until it
reaches the fissure separating both cusps; it
then turns and continues in a distal direction
for a short distance, terminating at the main
furrow which separates the metaconid from the
entoconid. This wrinkle, only traces of which
are found in the anthropoids, where markedly
developed, is typical for man, Sinanthropus,
Pithecanthropus modjokertensis, and Giganto-
pithecus.
The flat type of wear of the Gigantopithecus

molars suggests the kind of attrition found in
man. In the oblique position of the chewing sur-
face, sloping downward from the lingual to the
buccal side (P1. 48f), the specimen under con-
sideration shows the same incline as observed
in Neanderthal man of La Quina.2
The great height of the molar suggests a

large and wide pulp cavity. It is surprising,
2 Martin, 1923, 184, Fig. 31.
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FIG. 1. First upper and lower molar of modern man,
twice natural size (after Selenka).

therefore, that the skiagram reveals a shallow
one (Pi. 48d) and no inclination towards the
taurodontism so typical of Sinanthropus and
Neanderthal Man.

In addition to all these factors, Giganto-
pithecus closely parallels man in another im-

portant point, that is, in the tendency towards
hypsodontism. If we take the breadth-height
index (the length-height index is difficult to use
because of the extreme length of the Giganto-
pithecus molars) we find, according to Weiden-
-reich' that for chimpanzee it is 58.8; for gorilla,
54.3; for orang, 41.3; and for modern man, 61.2.
For Pithecanthropus and Sinanthropus the index
is about 55, while it attains its maximum in
Gigantopithecus with 73.6.

It is precisely this pronounced tendency to-
wards hypsodonty that produces the human
appearance in the Gigantopithecus molars. In all
anthropoids, both recent and fossil, the crowns
of the molars are relatively low. The enlarged
teeth of modern man (Fig. 1) can quite easily
be mistaken for Gigantopithecus molars. The
general pattern of the wrinkles also shows an
astonishing resemblance to the condition in
man. The combination of these two facts seems
to warrant placing Gigantopithecus in the hom-
inid rather than in the anthropoid group of the
Hominidae.

1 Weidenreich, 1945b.



THE POSITION OF GIGANTOPITHECUS

As SHOWN ABOVE, a series of observations indi-
cates that Gigantopithecus is a member of the
hominid group. What, then, is his position
within this group and his relationship to mod-
ern man? Let us first attempt a morphological
analysis. In the lower molars, the great relative
length, the undisturbed "Dryopithecus pattern,"
and the occurrence of a tuberculum sextum
should be regarded as primitive. The small
tuberculum between the metaconid and the
entoconid is present in many fossil anthro-
poids, such as Proconsul africanus, Dryopi-
thecus darwini, Dryopithecus germanicus, Indo-
pithecus giganteus, and Sivapithecus indicus.
Even if this tuberculum is not a true primitive
element, it is inherited from an old ancestral
form. Among the hominids possessing this cusp
are Meganthropus, Pithecanthropus, Sinan-
thropus, Neanderthal Man (Le Moustier,
Krapina, Tanbach); it also occurs regularly in
modern man. De Terra' found it to be present in
the third lower molars in 2.55 per cent of
Europeans, in 8 per cent of Chinese, and in 20
per cent of Papuans. The presence of two widely
separated roots is also a primitive character.
The first evidence of specialization to be

noted is the great relative height of the lower
molar, with a breadth-height index of 73.6,
which is higher than that of any other anthro-
poid or hominid. Second, we should note the
peculiar shape of the cusps, the internal slopes
of which virtually fill the intervening valleys,
producing a nearly flat surface cut by steep and
narrow fissures. These characteristics distin-
guish these teeth from all others, of either an-
thropoids or man.
The description of the shape of the cusps and

height of the crown of the lower molar applies
also to the upper molar. Here we find no primi-
tive traces except, perhaps, the large size of the
hypocone. The evidence favoring specialization
is, however, much clearer in the upper molar.
The major points can be categorized as follows:
first, the tendency towards the suppression of
the furrow that separates the paracone and
metacone at the buccal surface and the hypo-
cone and protocone at the lingual surface; sec-
ond, the overdevelopment of the marginal edges
of the paracone and metacone, eliminating the

1 De Terra, M., 1905.

bulge of the buccal surface (generally present in
man) and transforming it into a flat, perpen-
dicular wall; third, the destruction of the fovea
anterior, still present in Meganthropus and
Pithecanthropus, and the inflation of a second-
ary element in the corner between the paracone
and the protocone. The "crista obliqua" be-
tween the protocone and the metacone, still
developed in about 50 per cent of the Euro-
peans, is absent; where normally there should
be a crest or crest-like formation, often divided
by a fine, narrow furrow, swollen main cusps
face each other, separated by a deep, narrow
furrow. Fourth, the complete absence of any
trace of the cingulum in the upper (and lower)
molar is also a specialized condition. Further-
more, we should note the peculiar shape of the
lingual slope of this molar. In man this is a
bulging slope; in Gigantopithecus it is flat (P1.
49c). This, too, is a very unusual condition.

For the reasons just presented, Giganto-
pithecus must be regarded as a highly specialized
form, with molars more specialized than those
of modern man, which they resemble in pattern
but surpass in degree of hypsodontism. We
should remember that the breadth-height index
(which in Gigantopithecus can be calculated
only for the lower molar) is 73.6, while in Si-
nanthropus and Pithecanthropus it is only about
55, and in modern man 61.2. The breadth-
height index of Gigantopithecus approaches that
in modern man more closely than that in early
man.
As we have noted, side by side with Giganto-

pithecus there already existed a member of the
Sinanthropus group, Sinanthropus officinalis.
Even if it could be proved that Giganto-
pithecus is a member of the Hominidae, he can-
not be considered one of the forerunners of
modern man.
The results of morphological analysis are

completely confirmed by the g-eological evi-
dence. As we have already seen, the age of the
Ailuropoda-orang fauna, of which Giganto-
pithecus is a member, can be determined as
(early) Middle Pleistocene, the Lower Pleisto-
cene being the Villafranchian, in China repre-
sented by Teilhard's Sanmenian.

In Fig. 2 is presented a reconstruction of the
jaw to give some idea of its probable size. Al-
though highly hypothetical, it may help to
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visualize the gigantic size of this interesting
form.
The four teeth, tentatively referred to Gigan-

topithecus, do not give many clues to its phylo-
genetic position. The most interesting specimen
is the upper canine, which, because it has a
straight root, suggests a form much less prog-
nathous than in any of the living anthropoids,
and perhaps a human type of face.

Giganthopithecus probably was the latest sur-
vivor of an Asiatic stock which more or less
parallels the human line. Very little can be
said as to his ancestry, but probably there is
a relation to Indopithecus giganteus (Pilgrim)
from the Middle Pleistocene of the Indian Si-
waliks. This form was formerly regarded as a
Dryopithecus. I' have tried to demonstrate that
the large lower molar from Alipur (the type
specimen) and the first lower premolar from
Haritalyanger, formerly referred to Sivapithe-
cus cf. indicus, both belong to the same type of
animal. This premolar, shortened in mesio-
distal direction, to some degree approaches the
conditions found in man. The lower molar,
which is quite low, with a breadth-height index
of 52.8, is not overspecialized and could easily
be transformed into the high-crowned molar
type of Gigantopithecus. As Indopithecus is of
Middle Pliocene, and Gigantopithecus of Middle
Pleistocene, age, there is enough time for such
a specialization.
While the type specimen of Gigantopithecus,

the worn lower molar, was described in 1935,
this is the first description of the additional
original material. There is, however, an ex-
tensive literature concerned with Gigantopithe-
cus. During the war, in 1945, Weidenreich pub-
lished a detailed study, when communication
with me was impossible. He has also described
the casts of Specimens 3 and 4 in other publica-
tions. He argued brilliantly, although with some
reservation, in favor of the human nature of
Gigantopithecus. He, however, underestimated
the evidence favoring overspecialization. In
judging this fossil from a purely morphological
point of view, he endeavored to place Giganto-
pithecus in an earlier geological age than is justi-
fied by the evidence. As the fossil hominids
from the lower Pleistocene of Java (Meganthro-
pus paleojauanicus and Pithecanthropus mod-
jokertensis) are large forms, he suggested still
larger ancestors, and therefore placed Giganto-

1 Von Koenigswald, 1949.

pithecus in a central position as ancestral to the
early Chinese and Javanese hominids as well.
This, however, as we already have seen, is im-
possible, both on morphological and geological
grounds. Weidenreich's conclusions, for the
greater and most essential part, cannot be con-
firmed.

Weidenreich's conclusions have generally
been accepted with reservation. Weinert,
among those who follow Weidenreich, has pub-
lished a reconstruction of the Gigantopithecus
jaw.2 His reconstruction, which is merely an en-
larged Heidelberg jaw, is without doubt incor-
rect. The mandibles of the early Asiatic homi-
nids, such as Pithecanthropus and Sinanthropus,
have a rather narrow and high ramus, quite
different from the broad and low ramus of
Heidelberg Man. Weinert's suggestion that the
two third lower molars (Specimens 1 and 4)
must belong to the same individual3 is without
foundation.
Among those who regard Gigantopithecus as

a giant anthropoid, we should mention Gates4
and especially Remane.' The latter notes that
the tendency towards hypsodontism is indeed
a human characteristic, but he is influenced by
the outline of the lower molar and certain de-
tails in the pattern of both the lower and upper
molars, which, with his vast experience in the
dentition of modern anthropoids, he regards as
typically simian. Not without astonishment, I
note (and this is also true of the publications
of Weinert and Wiist) that Weidenreich's clas-
sical description of the dentition and mandibles
of Sinanthropus is still unknown in Germany.
The slight sinus at the labial side of the lower
molar, caused by the greater breadth of the
trigonid, which appears so suspicious to Re-
mane, is also present in Sinanthropus,' as is
the broad contact between the metaconid and
hypoconid. That the fossa between hypocone
and the trigon in the upper molar of man must
be straight is also not correct. Similar condi-
tions, like those in Gigantopithecus where this
fossa forms a distinct angle, can be observed in
Pithecanthropus modjokertensis, in Neanderthal
Man (Krapina),7 and even in modern man

2 Weinert, 1948, 25.
' Ibid., 1950, 127.
4 Gates, 1948, 56.
6 Remane, 1950.
6 Weidenreich, 1937, Fig. 166.
7 Ibid., 1937, Fig. 123.
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(recent Javanese). Details will be presented in
a future description of the Pithecanthropus
dentition; the base from which Remane has
judged our materials is inadequate.

Robert Broom, to whom I had sent a cast of
the upper molar, compared this tooth with the
upper molar of Paranthropus and believed the
resemblance to be so close as to suggest that
Gigantopithecus will prove to be a member of
the Australopithecinae.' While he did not place
Gigantopithecus with the Australopithecinae in
his phylogenetic scheme (see his Fig. 8),2 later
he branched Gigantopithecus off directly from
the Australopithecus group."
These Australopithecinae form a very pe-

culiar group of primates. In dentition, brain
capacity, and pelvis they surely approach the
hominids more closely than the anthropoids,
and must in a broad sense be regarded as homi-
nids. I have suggested that they may represent
the extinct "animal line" of the hominids,4 as
separated from the group which by a (corre-
lated) reduction of the dentition and the jaws
and an expansion of the braincase became the
"human line" leading to man. Certain signs of

1 Broom, 1941,12.
2 Ibid.
8 Broom and Schepers, 1946, Fig. 23.
4 Von Koenigswald, 1940, 180.

overspecialization, such as the molarization of
the first lower deciduous molar, make it very
doubtful, as does the early geological age, that
the Australopithecinae are really ancestral to
man.
The Australopithecinae are as yet known

only from South Africa. But as has already been
stated, a few isolated teeth from China prob-
ably belong to an Asiatic member of this
group. It is not possible that the Australo-
pithecinae will prove to be of Asiatic origin.
While we must leave the final solution of

these problems to the future, I believe that a
parallel can be drawn, that Gigantopithecus as
well as the Australopithecinae belong to over-
specialized side branches of the human line of
evolution. However, it seems very doubtful,
nor can it be demonstrated, that Gigantopi-
thecus can be placed within the group of the
Australopithecinae, sensu stricto.
The Gigantopithecus material now available is

very limited. I have tried to point out why I
believe in the human relationship of this giant,
and what I believe this relationship to be. We
can only hope that additional and more com-
plete finds in the not-too-distant future will
permit us to establish the position of Giganto.
pithecus with certainty.



SUMMARY

Gigantopithecus blacki VON KOENIGSWALD is
known from four molars bought in Chinese
drugstores in Hong Kong and Canton. These
represent four individuals from at least two
different localities. In addition four other teeth
(two last lower premolars, one upper median
incisor, and one upper canine) can tentatively
be referred to the same species.
The molars are the largest known of any

higher primate. In pattern they come close to
man, but in the degree of hypsodontism they
surpass even modern man. Giganthopithecus
might be regarded, with reservation, as a gi-
gantic member of the human group (the tend-

ency towards hypsodonty has not been ob-
served in anthropoids), but as a certain degree
of overspecialization is already observable in
the molars, he cannot be regarded as ancestral
to man.
The same conclusion is reached on the basis

of geological observations. The Ailuropoda-
orang fauna of southern China, of which Gi-
gantopithecus is a member, belongs to the (early)
Middle Pleistocene. Within this fauna there
already existed a hominid of ordinary size,
Sinanthropus officinalis von Koenigswald, a
form contemporary with Sinanthropus pe-
kinensis Black of North China.
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Page 102, Fig. 1: For Site 6 on the map the symbol should be a triangle over a
circle, not a triangle over a solid dot.

Page 124, Table 2, footnote a, and Table 3, footnote a should both read "Sites
listed in chronological sequence, beginning with the earliest on the right."

Page 137, Table 4, footnote a should read "Sites are listed in chronological sequence,
beginning with the earliest at the right."

Page 158, first column, line 13 from bottom, read "A. Northeastern Phase" for
"A. Northeastern."

Plate 10 (legend), second column, line 3 from bottom: Read "21.20-1822" for
"17.20-1822."

Plate 13 (legend), next to last line: Read "1-12" for "1-16."
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134-136, 144-145, 147, 149, 150-151, 166, 173,
179, 194-196; site, 134, 145, 147, 151, 182-183,
185; stage, 136, 138; stamped, 131, 134, 138,
151,165,173,183, 195

Clirnate, Coast of Peru, 22-23
Climatic conditions, Ngandong horizon, 221
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supramastoidea, 241-242, 269, 274, 279; zygo-
matica, 274

Crop fertilizer, Peruvian North Coast, 24
Crown, Gigantopithecus, upper canine, 315
Crustaceans, Peruvian North Coast, 24
Cult ceramics, Peru, 49
Cultivation, Vir6i Valley, 24, 28, 34
Cultural, categories, Viru', 39; changes, Coastal New

York, 106; changes, Viru, 32, 48; dating, pre-
historic sites, Virfi Valley, Peru, by James Alfred
Ford, 29-78; differentiation, Viriu, 39; history,
Virui, 40; remains, Virui, 38-40; subdivisions,
Peruvian North Coast, 16

Culture, characteristics of development, 39-40; com-
plexes, New York State, 99; complexes, Coastal
New York, 144, 146; history, Virfi, techniques
for measuring, 31, 38; modern, Viru, 27; se-
quence, Andes and Coast, Peru, 15; sequence,
Coastal New York, 106-107; sequence, Moche-
Chicama valleys, 17; sequence, North Coast,
Peru, 31; sequence, Peru, summation, 15-16;
sequence, VirGi, 16-17; sequence, Viri-Chicama,
15; traits, Central American, in Peru, 61; traits,
Coastal New York, 148-150, 156; traits, Wood-
land pattern, 148-149

Cup-and-pin game, Coastal New York, 119, 121, 123,
169, 178

Cupisnique, -Chavin culture traits, Vir'u, 61; period,
Virui, 15, 22-23, 53, 61, 63; Quebrada, Peru, 23

Currents, coastal, North Coast of Peru, 22
Cusps, molar, Gigantopithecus, accessory, 317; form,

319; secondary, 315
Cuzco series, pottery types, Vir(u, 70, 71
Cyon, 301, 304

Daggers, Coastal New York, 119, 121, 134
Dances, aboriginal, Coastal New York, 104
Dating, cave desposits, China, 307; Coastal New

York, 146; fauna, Central and South China, 304-
305; human remains, Ngandong, 218-219;
Ngandong fauna, 220; Sinanthropus officinalis,
308; Vir-i, 26, 29-78

Dates, site collection, Virfi, 51
Dayak, charms, 216
Death, cause of, Solo Man, 239
Decorative techniques, pottery, Coastal New York,

131, 180-181, 188
Decoration, body, Coastal New York, 104; pottery,

Coastal New York, 111-112,117-118, 121, 123,
131, 133-136, 138, 147-148, 150, 152, 170-174,
176-177, 180-183, 185-186, 189-193, 195-197;
pottery, Vir(i, 54-57, 59, 61-65, 67-68, 71-78.
See also under specific pottery types

Deer, Ngandong fauna, axis, 219-220; water, 220
Defensive works, Virui, 33
Degenerate Mochica pottery, Virfii, 69
Delaware, Coastal New York, 103, 108-109, 116,

122, 155-156

Clivus, occipitalis, Gibralter and Rhodesian Man,
269; Solo Man, 267, 283-284

Cloth, Viriu, in refuse, 34
Clothing, aboriginal, Coastal New York, 104
Coarse Red Plain, Chancay, 60
Coarse Ware, Virui, 77
Coast, Chavin influence, Virii-Chicama, 15; line,

Virnu, 22; Tiahuanaco A, Virui, 68; Tiahuanaco
style, Peru, 13

Coastal, Algonkian sequence, Coastal New York, 99;
phase, Coastal New York, 108, 149; rise, Peru-
vian North Coast, 25; sites, Virui, 33; valleys,
Peru, 22

Coiling, pottery, Viru6, 62, 73
Collars, pottery, Coastal New York, 111, 117, 125,

131,133,190
Collections, Virui, tabulation, 79-87
Colonial period, Vir(i, 49
Color, pottery, Coastal New York, 111, 117, 130,

136; Virui, 66, 71-76, 77
Color, Solo Man material, 228-229, 231-233,235-236
Communities, prehistoric, Virui, 47-48
Condyles, occipital, Solo Man, 247-248
Connecticut, pottery distribution, 135
Contour, Solo Man, norma frontalis, 242; norma

lateralis, 240; norma occipitalis, 244
Convolution system, Solo Man, endocast, 254
Copper ornaments, Archaic period, 147
Corchaug, Coastal New York, 103, 108-110, 112,

119, 130, 154-156
Cord-wrapped stick stamping, Coastal New York,

125, 131, 135, 138, 163, 188, 191
Cord-marked pottery, interior, Northeastern

America, distribution, 150
Cord-marking, Coastal New York, 117-118,123,131,

133, 135-136, 138, 150, 152-153, 164, 176, 177-
178, 188,191-193, 195

Corn-popper vessels, Virfi, 53, 55
Corona Creek, Coastal New York, 143
Corpus sphenoidalis, Solo Man, 284-285
Corral Incised, Virui, 49, 68-69, 73
Council Pits, South Woodstock site, 133
Crabs, use in dating fossil remains, 299
Cranial, Solo Man, capacity, 224; types, 245
Craniograms, Solo Man, horizontal, 262; interporial

coronal, 241, 243-244, 261; mid-sagittal, 229-
230, 232, 234-235,258, 264; para-sagittal, 273

Cremation, Coastal New York, 135
Crests, muscular, Solo Man, 236-237
Crista, Gigantopithecus, obliqua, 313, 319
Crista, Solo Man, anterior tibial, 225; galli, 251, 285;

infratemporalis, 241, 282; mastoidea, 242, 279;
muscularis (basio occipitalis), 267; musculi
basioccipitalis, 248; occipitalis, 245; occipitalis
externa, 242; occipitalis externis, 255; occipitalis
interna, 267; occipitomastoidea, 242, 245, 248-
249, 280; orbitalis, 282; paramastoidea, 242,
245, 280; petrosa, 243, 275-276; sagittalis, 242;
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Dendrochronology, Peru, 31
Dentate stamping, Coastal New York, 125, 131, 135,

138, 150-151, 188, 194-196
Dentition, Gigantopithecus, lower, 310-314; upper,

314-316
Depressio, Solo Man, glabellaris, 251; postobelica,

240; supratoralis, 240
Designs, on pottery, Coastal New York, 118-119,

131-132, 153, 191, 193; Vir', 59-60, 63, 68, 71-
73, 75-77. See also under specific pottery types

Diagnostic fossils, Ngandong fauna, 220
Diastema, maxillary, Pithecanthropus robustus, 223
Discovery, history of, Gigantopithecus, 299; Solo

Man, 214-221
Dishes, turtle carapace, Coastal New York, 119, 121,

123, 132, 134
Djetis fauna, Java, 306
Dog burials, Coastal New York, 171
Dorsum sellae, Solo Man, 283-284; -foramen caecum

distance, 283
Dosoris Pond site, 121, 123, 167
Dragon teeth, China, 299
Drainage, Virn6, 25
Drills, Coastal New York, 119-121, 132, 134-135
Drugstore fauna, China, human remains, 307; types,

299
Dryopithecus, 311-312, 317, 319, 321; pattern,

Gigantopithecus, 317, 319
Dubois, Eugene, and Solo Man, 222-224
Dwellings, Viru, 32-33
Dyckman Street site, Coastal New York, 134, 142-

144, 172-173, 183-185

Eagle Hill site, Coastal New York, 145
Early, Chimu, Peruvian North Coast, 13; Chimu,

Vir'u, 15, 31, 50, 65, 69, 74; Tiahuanaco era,
Peru, 15

Earthworks, Coastal New York, 101, 160, 162
Eastern, incised, Coastal New York, 118-123, 125,

153, 163-171, 173-174, 176, 182, 190-191, 193;
United States, cultural subareas, 102-103

East River, Coastal New York, aspect, 99, 108-109,
116-119, 123, 126-129, 143-146, 148-149, 151-
156, 162-178, 184, 190-194; ceramic tradition,
111, 130, 133-134, 153, 163-164, 167-168, 170-
172, 174, 177, 180, 182, 186, 190-193; complex,
145; cord marked, 121-122, 126, 134, 164, 167-
172, 177, 183, 191-193; culture, 106, 108-109,
156, 180; sites, 124-125; style, 117-119, 123,
125, 147-148, 152, 165, 168-169, 182-183

Ecological zones, Vir(u Valley, 24
Economic importance, Virui, compared to Moche and

Chicama, 27
Economy, Coastal New York, 104-106, 110-111, 117,

130, 135, 142, 146; Vir6, 22, 27
Ectoglenoid process, Solo Man, 273
Effigy vessels, Vir(6, 56, 65, 67, 74
Elephants, Ngandong fauna, 220

Elephas, 220, 301, 304; molar height, 305; ridge-plate
formula, 304

Eminentia cruciata, Solo Man, 267, 269, 283
Enclosure, stockaded, Coastal New York, 106
Endocasts, Solo Man, preparation, 283; relief, fron-

tal and parietal bones, 254
Endscrapers, Coastal New York, 132, 134-135
Entoconid, Gigantopithecus, 311-312, 317, 319
Entoglenoid process, Solo Man, 273-274, 277
Environmental setting, Coastal New York, 101-105
Epigonal ceramic influences, Peru, 69
Equus, 299, 305
Erosion, valleys, North Coast of Peru, 22
Estera Plain, Viru', 67, 69, 72
Estero period, Viru', 33, 48-49, 50, 70
Ethmoidal bone, Solo Man, 251, 282
Ethnological and archaeological data, Coastal New

York, synthesis, 106-109
European, contacts, Indians of Coastal New York,

103; origin, objects, Coastal New York, 112-
113, 116, 119-120, 122, 129-130, 133, 145, 148,
152, 154, 159, 161-164, 166, 181

Eustachian, Solo Man, fossa, 282; tube, 277
Excavations, stratigraphic, Viru, 45-47
Exostoses, ear, Solo Man, 275

Fabric marked pottery, Coastal New York, 122-123,
131, 133-136, 152, 176, 188, 194-195

Face width, upper, Solo Man, age range, 250
Facial painting, aboriginal, Coastal New York, 104
Fauna, Ngandong, 219-220; South China, 305-306
Faunal, association, Gigantopithecus, 301; correla-

tion, China and Southeast Asia, 306
Fayette thick, Kentucky, 150
Felis, 220, 301
Fiber temper. See Temper, pottery
Field methods, Virut, classification, 42
Fillets, pottery, Coastal New York, 117-118
Finch, Coastal New York, I, 143, 163; II, 122, 126,

163; Rock House, 121-122, 142-144, 163-164
Finger Pressed Thick Rib, Viri6, 62, 78
Finish, pottery, Coastal New York, 111, 117-118,

130-131, 133-136, 147, 150, 177, 181-183, 185-
186, 188-197; Virfi, 63, 71-73, 75-78. See also
specific pottery types

Firearms, Coastal New York, 111
Fireplaces, Coastal New York, 133, 136
Firing, pottery, VirGi, 62-63, 65, 67-68, 71-78. See

also specific pottery types
Fish, Peruvian North Coast, 24
Fishhooks, Coastal New York, 119, 121, 132, 134
Fishing, Coastal New York, 117, 130
Fishtail projectile point, Coastal New York, 150
Fissura orbitalis inferior, Solo Man, 282
Fissure, deposits, Gigantopithecus, 301; superior orbi-

tal, Solo Man, 243; system, endocast, Solo Man,
254

Flakers, Coastal New York, 119, 123, 132, 134-135
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Foci, Coastal New York, 99-100, 108, 110) 129, 132,
147-148, 158

Food, Coastal New York, 104, 106, 149
Foramen, Solo Man, caecum, 251, 283; caecum-ba-

sion distance, 283; caecum-dorsum sellae dis-
tance, 283; ethmoidale posterium, 282; jugulare,
248-249, 259, 279; lacerum, 247, 278; magnum,
225; mastoideum, 242, 245; occipitale, 244, 259,
260, 267; of Vesalius, 281; ovale, 246, 281-285;
ovale accessorium, 281-282; parietale, 254;
processus styloidei, 277-278; rotundum, 243,
282-283, 285; spinosum, 246, 281-282; stylo-
mastoideum, 246, 273, 266; supraorbitale, 252

Ford, James Alfred, and Gordon R. Willey, Surface
Survey of the Virui Valley, Peru, 1-90

Forehead height, Solo Man, 242
Fort, Coastal New York, Corchaug, 109-112, 119-

120, 154, 160-162, 181; Corchaug focus, 110,
112-113, 120, 148, 153-154, 190; Massapeag,
110, 119-120, 123, 162-163; Pantigo, 109; Shan-
tok, 110, 111-113, 119-120, 154, 160, 181; Shan-
tok focus, 110, 112-113, 148, 153-154, 190

Fortifications, Coastal New York, 110, 112, 119, 154,
160-163; Vir(u, 33

Fortified sites, Coastal New York, 153
Forts, Coastal New York, 105
Fossa, Solo Man, anterior cerebri, 284-286; canalis

condyloidei, 248; condyloidea, 264-265; hy-
pophyseos, 284-285; jugularis, 248, 279; lacri-
malis, 246, 252; mandibularis, 271-274; mandi-
bularis, angle, 274; occipitalis inferior, 267, 269;
occipitalis superior, 267, 269; postjugularis, 249,
259, 265-266; supraglabellaris, 225

Fossae cerebri, Solo Man, 283
Fossilization, Solo Man material, 229, 231-233, 235-

236
Fovea, Gigantopithecus, anterior, 312-313, 317, 319;

central, 312; posterior, 312-313, 315, 317
Fovea, Sinanthropus officinalis, 308
Frankfort Horizontal, Solo Man, determination, 240
Frontal, Solo Man, angle, 253-254; bone, 249-253;

bone, age differences, 250; bone, angles, 226;
bone, endocast relief, 254; bone, inclination,
271; bone, nasal process, 242; crest, 225, 250-
251; incisure, 252; sinuses, 246, 252-253, 282;
squama, 240, 250; views, comparative, 270

Frontenac focus, New York State, 143

Gallinazo, Virui, Negative, 60, 64, 75; period, 15-16,
26, 31-33, 41, 46-50, 53, 55-57, 63-68, 74-76

Garden beds, sunken, Virur, 34
Geology, Long Island, 101; Ngandong, 219-221;

Viri, 21
Geometric designs, Vir(i, 72-73
Giganthropus, 310
Gigantopithecus blacki von Koenigswald, a giant fos-

sil hominoid from the Pleistocene of southern
China, by G. H. R. Von Koenigswald, 291-326

Gigantopithecus fauna, distribution, 301
Glabella, Solo Man, -inion line, 240; -nasion chord,

253; -nasion contour, 240; -nasion distance,0240
Glabellar region, Solo Man, 229
Gloria Polished Plain, Viru, 53, 55-57, 64-65, 67, 75
Gorgets, Coastal New York, 118-119, 122-123, 132,

147
Government, aboriginal population, Coastal New

York, 104
Grantville, Coastal New York, A, 122; B, 122; site,

122-123, 143-144, 146-147, 173-175
Graphs, Virui, construction, 47-48, 51, 58-59
Grassy Island site, Massachusetts, 143
Graters, Viru, 53, 56-57, 64, 67
Grazing, Viriu, location, 27-28
Grit Temper. See Temper, pottery
Grooved axes, Coastal New York, 152
Ground water, Viru', 26, 27
Grus grus, 221
Guainape, Viru', Black Plain, 46, 52, 62, 65, 76-77;

Gouged, 62, 78; horizon, 46, 76; Incised Rib, 78;
Modelled, 78; period, 21-23, 46-48, 50, 53, 61-
63, 68, 77-78; Plain, 63, 67; Red Plain, 45-48;
50, 52, 62, 76-77

Guano birds, Peruvian North Coast, 24
Grave, goods, Coastal New York, 106, 133, 169; pot-

tery, Viru', 41, 57, 62, 65, 74, 76
Graves, Coastal New York, 104, 121; Viri', 34, 49, 69

Hacienda, Viru', Carmelo, 27; Tomaval, 27
Hammerstones, Coastal New York, 120-121, 143,

161
Handles, pottery, Viru, 53-55, 72-73, 75-76
Hardness, pottery, Coastal New York, 136; Vir6, 76
Haritalyanger, 321
Harpoons, Coastal New York, 132, 134; Ngandong,

217
Head, form, aboriginal population, Coastal New

York, 101; hunting, Borneo and New Guinea,
216

Hearths, stone, Coastal New York, 178
Heidelberg Man, 313, 321
Height, Solo Man, calvarial, 244; indices, 222, 226;

skull, 226, 240
Helicker's Cave, Coastal New York, 121, 171
Hexaprotodon, 220
Highways, Inca, 33
Hill formations, Vir4 Valley, 24-26
Hindu period, skull bowls, 216
Hipparion, 307; fauna, 299
Hippopotamus, 220
Historic, Coastal New York, period, 106, 148; 156;

sites, 159
Historical setting, Coastal New York, 101-105
History, ceramic, Vir6i, 61-70
Hoes, Coastal New York, 117, 130
Homo, sapiensfossilis, 223; soloensis, 226, 239-286
Hollow arcs, pottery, Vir4i, 57
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Honduras, pottery, 61
Hopewell culture, Northeastern America, 150
Hopewellian phase, Northeastern America, 152
Horizon, markers, Coastal New York, 106; styles,

Peru, 15-16
Hormion-basion length, Solo Man, 266
Hornblower site, Massachusetts, 150
Horticulture, Coastal New York, 148
Hoshantung, 301, 303
House types, Coastal New York, 104-106, 116, 130,

133, 148-152; Viru'., 32, 47, 50
Huaca de La Cruz, Vir(i, 66
Huacapongo, Vir(i, Polished Plain, 48, 52-53, 60, 62-

64, 67, 76; river, 24
Huaca Prieta, Chicama Valley, 21, 66
Huacas, Virui, 66
Huancaco, Vir4, 66; Decorated, 63, 65, 74; period,

23, 48-50, 53, 56, 62, 64-69; phase, Mochica cul-
ture, 33

Huaraz, Peru, 63
Human, line, hominids, 322; remains, drugstore

fauna, 307; remains, Ngandong, 216-217; settle-
ment, Virfi valley, 27-28

Humboldt Current, 23
Hunting, Coastal New York, 106, 117, 135
Huschke's foramen, modern man, 275
Hyaena, 303, 306
Hylobates, 305-306
Hypocone, Gigantopithecus, 314, 317, 319; modern

man, 321
Hypoconid, Gigantopithecus, 311, 321
Hypoconulid, Gigantopithecus, 312
Hypsodontism, Gigantopithecus, 311, 317, 319, 321
Hystrix, 301

Inca, Vir(i, 15; -Chimu period, 50; conquests, 59;
domination, 70; Painted, 49, 59, 70-71; Poly-
chrome, 59, 70; pottery, 69-71

Incaic horizon style, Peru, 15
Incised Rib, Guafnape period, Virti, 62
Incising, Coastal New York, 111, 118, 121, 123-125,

131, 133, 135, 138, 176-177, 180, 188-189, 192;
Vir6, 57, 61-64, 68, 73, 75, 77-78

Incisors, Gigantopithecus, 315
Incisura, Solo Man, ethmoidalis, 282; frontalis, 243;

mastoidea, 245, 247, 279-280; parietalis, 277
Index, Solo Man, length-breadth, 240; length-height,

240
Indian River site, Coastal New York, 118, 120, 122-

123, 133, 136, 151, 177, 180
Indopithecus, 310, 317, 319, 321
Infundibulum, Solo Man, 284
Inhabitants, prehistoric, Vir(i, 26
Inion, internal protuberance distance, Solo Man,

267; region, hominids and apes, 257
Injuries, Solo skulls, 232, 238-239
Intercristal breadth, Solo Man, 239-240

Interior cord-marked pottery, Northeastern Amer-
ica, 150

Interlocking, Pachacamac and Chancay, 60
Intermediate period, Coastal New York, 106, 147,

156
Internal protuberance-inion distance, Solo Man, 267
Interpretations, archaeological Coastal New York,

146-155
Iroquois, aspect, New York State, 148, 152, 154; his-

toric, Coastal New York, 103; influence period,
Coastal New York, 99; pottery, Coastal New
York, 109, 111, 117, 153-154, 156, 169, 190

Irrigation, Virfi, 23, 26-28, 34

Jamesport Hill site, Coastal New York, 187
3favanthropus soloensis, Solo Man, 223, 226
Jaw, lower, Gigantopithecus, reconstruction, 319-320
Jones Pond site, Coastal New York, 136
Jugular, Solo Man, foramen, 283; process, 265

Kendeng range, 214
Keskeskick, Coastal New York, 169
Kiangsu province, China, 303
Kitchen wares, Virui, 49
Klition, Solo Man, 284
Knives, Coastal New York, 119, 121, 123, 132, 134-

135, 143
Knobs, pottery, Coastal New York, 131; Vir6, 60
Krapina, 319, 321
Kroeber, A. L., Peruvian archaeology, 15
Kuwung site, Java, 219
Kwangsi, China, 307
Kwantung, China, 307

La Plata, Virui, Moulded, 67-69, 73; period, 33-34,
50, 56, 69-70

La Quina, 317
Labyrinth, Solo Man, 282
Lacrimae, Solo Man, 282
Lagoons, Virui, 27
Lambayeque Valley, Peru, 65
Lambdoid suture, Solo Man, 245
Lamina, gorilla, cribrosa, 251
Lamina, Solo Man, lateralis, pterygoid process, 282;

papyracea, 282; vagina, 276
Laminae, Solo Man, medial and lateral, 246; ptery-

goid process, 280-281
Lamoka, New York State, focus, 108,142-143, 147-

148; site, 149
Land, cultivated, Viru(, 28
Language, Coastal New York, 101-102; Virii, 27
Late, Chimu, Peruvian North Coast, 13, 15, 59; pe-

riod, Coastal New York, 99; Prehistoric period,
Coastal New York, 106, 147-148, 156

Laurel Beach site, Coastal New York, 136, 145, 179
Laurentian, New York State, aspect, 108, 142-143,
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Mattabesec, Coastal New York, 103
Mean dates, surface collections, Viru, 54
Meatus acusticus externa, Solo Man, 275-276
Meganthropus, 212, 319, 321
Megatapirus, 301, 304
Meningeal vessels, Solo Man, 254
Meniscus, mandibular condyle, Solo Man, 273
Merric, Coastal New York, 103
Mesolithic human remains, South China, 307
Metacone, Gigantopithecus, 314-315, 319
Metaconid, Gigantopithecus, 311, 313, 317, 319, 321
Metal, Coastal New York, 132
Metastylid, tarsiers, 312
Methodology, archaeological, Coastal New York, 99,

188-189; Virui, 16, 18-20, 44-58, 67, 71
Metoac, Coastal New York, 103, 108-109, 116, 119,

122, 154-156
Metopic suture, Solo Man, 250
Metopical crest, Solo Man, 250
Middens, Viru', 33, 45-46, 53, 62, 65-66, 68
Middle Period, Peru, 68
Mid-sagittal contour, Solo Man, 253
Mineral salts, Viru', 26
Moche-Chicama valleys, Peru, 13, 17
Moche Valley, Peru, 13-16, 18, 66, 69
Mochica, architecture, Viru, 49; ceremonial com-

plex, Peru, 63, 65-66, 69; culture, Virui, 31, 33,
63, 69-70; empire, Peru, 69; pottery, Viru', 41,
49-50, 56, 63, 66-67, 71; style, Virfi, 15-16;
temple structures, Viriu, 49; White-on-red,
Chicama Valley, Peru, 63

Modeling, Coastal New York, 111, 118; Viru(, 62-64,
67-68, 72-75

Mohawk-Onondaga pottery, New York State, 153
Mohegan, Coastal New York, 110, 119, 160; -Pequot,

103, 108-110, 129-130, 154-156
Mongol, skull bowls, 216
Molars, Gigantopithecus, 310-315, 317-319
Montauk, Coastal New York, 103, 108-110, 112,

119-120, 130, 154-156, 159
Montowese site, Coastal New York, 136
Moraines, Long Island, 101
Morphology of Solo Man, by Franz Weidenreich,

201-290
Mortars, Coastal New York, 117
Mortuary practices, Coastal New York, 106, 136
Mosholu, Coastal New York, 169
Mould-made pottery, Virui, 55-56, 62, 66-67, 72-74,

77
Mounds, Viru, 26,34
Mousterian cultural influence, Ngandong, 218, 221
Muntjak, Ngandong fauna, 220
Muscular, Solo Man, crests, 236-237; fossae, occipi-

tal bone, 255; relief, 228, 232-233, 235
Musical instruments, Coastal New York, 105

147-151; culture, relationships, Coastal New
York, 157; sites, 195

Le Moustier, 319
Lenape, Coastal New York 103
Length, Solo Man, skull, 231, 239-240; -breadth in-

dex, 240; -height index, 240
Leptophilos titon, 221
Lesions, Solo skulls, 231, 238
Levels, Vir', analysis, 45-47
Linea, nuchae inferior, modern man, 249, 257;

nuchal suprema, modern man, 245, 255; nuchale
superior, comparative, 255

Lips, pottery vessel, Coastal New York, 111, 117,
131; Viru6, 62, 64-65, 67, 74

Lobes, pottery, Coastal New York, 111, 117, 154,
160-161, 180, 189-190

Long Island, Coastal New York, 101, 105, 124
Lutra, 306
Lynx, 306

Macaca, 306
Magdalenian period, skull bowls, 216
Mahican, Coastal New York, 103; sites, 190
Maize, Coastal New York, 105-106, 146
Malayan fauna, recent, 300
Mammelons, Gigantopithecus, median upper incisor,

315
Mammiform jars, Chancay, 59
Mammillary process, mastoid, Solo Man, 279-280
Mandibular, Solo Man, condyle, 273; fossa, 241, 246,

278; joint, 225, 274
Manhasset, Coastal New York, 119; Rock site, 134,

183-185
Mapping techniques, Viriu Valley project, 19-20
Margo, Solo Man, sagittalis, parietal bone, 253;

squamosus, parietal bone, 253
Marine life, Peruvian North Coast, 24
Marksville-Hopewell pottery, 61
Marriage, aboriginal population, Coastal New York,

104
Masculine traits, female Solo skulls, 237
Maspeth site, Coastal New York, 143
Massachuset, Coastal New York, 103
Massapeag, Coastal New York, 125; focus, 116, 119-

120, 122, 145, 148, 152, 190-191; stage, 123, 125-
126

Massapequa, Coastal New York, 103, 108, 116, 119,
155

Mastodon, 303, 306
Mastoid, Solo Man, angle, parietal bone, 253-254;

incisure, 242; portion, temporal bone, 279-280;
process, 241-242, 247, 259, 279-280

Matinecoc, Coastal New York, 103
Matinecock Point, Coastal New York, component,

138, 149; incised, 131, 135, 138, 185-186, 196-
197; site, 123, 135, 185, 195-196; stamped, 131,
135, 138, 185, 186, 196 Naemorhedus, 307

INDEX 333



Narraganset, Coastal New York, 103
Nasal, Solo Man, bridge, 242; cavity, roof, 282; proc-

ess, frontal bone, 253; saddle, 243; torus, 251
Nasion, Solo Man, -basion line, 283; -bregma chord,

229; -glabella chord, 253; -glabella contour, 240;
-glabella distance, 240

Naturalistic design, Viri, 68
Nazca Valley, Peru, 34
Neanderthal Man, 216, 222-223, 225, 244-247, 252,

256, 259-260, 267-272, 277, 279, 313, 317-319,
321

Necks, vessel, Virui, 53, 62, 72
Needles, Coastal New York, 119, 121, 132, 134-135
Negative, Viri6, A, 75; B, 75; culture, 63; -painted

pottery, 56, 60, 64-66, 75-76; period, 31, 50
Nehantic, Coastal New York, 103, 108-109, 129-

130, 155-156, 178
Nemorrhaedus sp., 306
Neofelis nebulosa, 220
Neopithecus brancoi, 311
Nepenfa-Casma subdivision, Peruvian North Coast,

13
Nesaquake, Coastal New York, 103
Net marking, Coastal New York, 135, 138, 188
New Caledonia, use of human skulls, 216
New Guinea, trail markers, 216
New Jersey, archaeology, 153
New York State, archaeology, 99, 146-147
Ngandong, culture, 221; deposit, 221; fauna, 219-

220; fossil remains, 215-216; human remains
224; layer, stratigraphic location, 219; location,
214-215; skulls described, Oppenoorth, 222,
224-226; terrace, 219

Ngawi, Java, 214
Ngrawoh site, Java, 214
Niantic, Coastal New York component, 136; focus,

129, 132-134, 145, 148-149, 151-152, 178-180,
182, 190-191, 193-194; Point site, 133; pottery,
133, 180-182; site, 178; stage, 136-138; stamped,
131-132, 138, 168, 178, 180-182, 190-191, 193

Nihowan fauna, China, 299,306
Niino, Viru', Stamped, 49, 68-69; quebrada, 34
Noank site, Coastal New York, 110, 131, 148, 162
Nodes, pottery, Coastal New York, 111, 118, 123;

Viru', 54, 73, 75, 78
Nomenclature, Solo Man, 226-227
Non-ceramic occupation, Coastal New York, 173
Non-pottery sites, New England, 143
Norma, Solo Man, basilaris, 246-249; frontalis, 242-

244; lateralis, 240-242; occipitalis, 244-245; ver-
ticalis, 245

North Beach, Coastal New York, brushed, 135, 138,
185-186, 194, 196; component, 149; culture, 182;
focus, 108, 129, 132, 135-136, 144-145, 149-150,
152, 156, 158, 166, 173, 179, 186, 195-197; in-
cised, 131, 135, 138, 186, 197; net marked, 135,
138, 183, 186, 196; pottery, 180-181; site, 123,
135, 186-187; stage, 136, 138

North Coast, Peru, archaeology, 13-17, 21, 50
Northeastern phase, Woodland pattern, 106, 149,

158
Northern Algonkian culture, 109, 156
Nuchal, Solo Man, plane, 242, 248; planum, 257, 259
Nyack, Coastal New York, 103-105

Oberlander component, New York State, 149, 151
Occipital, Solo Man, angle, parietal bone, 253; bone,

248-249, 255-269; bone, cerebral surface, 267,
269; condyles, 244, 247-248, 260-264; corpus,
breadth, 244; crest, 249; curvature index, 257;
foramen, 247-248; squama, 244, 256-257; torus,
240, 242, 244-245, 255-256; views, comparative,
268

Occipito-mastoid, Solo Man, ridge, 257, 259; suture,
280

Occiput, Solo Man, 225
Occupation, Virfi, 23, 31-34, 44, 51
Old Field site, Coastal New York, 132-133, 136, 145,

151, 178-179
Old Lyme site, Coastal New York, 133, 145, 151, 180
Old Stone culture, Labrador, 142, 148
Ollas, Vir(6, 57, 71
Opisthocranion, Solo Man, 240
Oppenoorth and others, description, Solo Man, 224-

226
Orang, fossil, 300-301; -iluropoda fauna, 308, 309
Orbit, Solo Man, 243
Orbital, height, Sinanthropus pekinensis, 240; torus,

Solo Man, 251
Orbitale-porion plane, Solo Man, 240
Orient focus, Coastal New York, 99, 106, 129-132,

135-136, 144-145, 147, 149-150, 156, 158, 179,
187

Os, Solo Man, apicis, 245; basilare, 266; Incae, 231;
interparietale, 231; pterion, 254

Ossa Wormiana, Solo Man, 242
Owasco, aspect, New York State, 117, 148-149, 152-

153, 186, 191-192; -like culture, Massachusetts,
151

Pacasmayo-Lambayeque subdivision, Peruvian
North Coast, 13

Pacchioni, Solo Man, 254
Pachacamac, Peru, 58, 60, 71; Negative, Pachaca-

mac, 60
Paguma larvata, 306
Painted wares, Viru, 59-61, 63-64, 69-71, 74
Paleolithic sites, Java, 219
Paleontology, Ngandong, 219-221
Paludina, 307
Pampa, Vir(i, 25
Pandejan Site, Java, 214
Panther, Ngandong fauna, 220
Pantigo, Coastal New York, focus, 110, 112-113, 120,

148, 153; site, 110-112, 120, 154, 159-160, 181
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Poosepatuck, 103
Popes Creek, Maryland, 194
Population, Coastal New York, 101, 103-104; Virui,

27, 48, 66-67, 69
Population movements, Coastal New York, 103,

109, 156-157
Porongas, Virui, 64
Port Washington site, Coastal New York, 171-172
Porus acusticus externa, Solo Man, 225, 241, 246
Postglenoid process, Solo Man, 273-274
Postmastoid region, Solo Man, 242
Post moulds, Coastal New York, 130, 133, 152
Post-Tiahuanaco era, Peru, 15
Pottery classification, Virtu, 40, 41-42, 44
Pottery types, Coastal New York, 106,108,110-112,

121-123, 125, 132-136, 147-148, 150-152, 156,
159-161, 163-174, 176, 178-180, 183-184;
Kentucky, 150; Viriu, 34-37, 39-78

Preceramic horizon, Coastal New York, 108-109,
122, 142-148, 152, 156; Chicama Valley, 16, 21,
61

Premolars, Gigantopithecus, 308, 313-314
Pre-pottery, Coastal New York, culture, 108; occu-

pation, 173-175; sites, 143
Preservation, Gigantopithecus, 301; Solo Man, 228,

239
Pressed wares, Viru, 65, 67
Processus, Solo Man, clinoidei anteriores, 285; infra-

tubarius, 278; interjugularis, 279; jugularis, 249,
259; mastoideus, 225; postglenoidalis, 246;
pterygoideus, 241, 244; retromastoideus, 242,
245, 249, 257; styliformis, 277; styloideus, 277;
supraorbitalis, 243; supratubarius, 276-277

Proconsul africanus, 311, 319
Projectile points, Coastal New York, 106, 108, 111,

119-121, 123, 132-136, 142-143, 147, 150, 153,
161, 163-164, 166-175, 177, 179-180, 182-186

Proto-Chimu, Vir(i, 65
Protocone, Gigantopithecus, 314-315, 317, 319
Protoconid, Gigantopithecus, 313; Sinanthropus of-

ficinalis, 308
Protoconule, Gigantopithecus, 315
Protuberantia, Solo Man, bregmatica, 240; lamb-

doidea, 240; obelica, 240; occipitalis externis,
244; occipitalis interna, 267

Pterion suture pattern, Solo Man, 242, 254
Pterygoid, Solo Man, internal plate, 281; process,

246, 280-282
Puerto Moorin, Virui, period, 17, 23, 32-35, 47-48,

50, 53, 55, 63, 66, 68; White-on-red, 59-60, 63,
76

Pukios, Virfu, 26-27, 34
Pulp cavity, molar, Gigantopithecus, 313-314, 317
Punctation, pottery, Coastal New York, 111, 118,

123, 125, 131, 133,138,151,176-177,180,188-
189, 192; Virfi, 57, 63, 75, 77-78

Pyramid, Solo Man, 246-247, 278, 282, 286
Pyramids, Vir,', 33, 66

Pan-Woodland pottery types, Northeastern America,
153, 190, 195

Paracone, Gigantopithecus, 314-315, 317, 319
Paramastoid, Solo Man, crest, 247; process, 280
Paranthropus, 274, 322
Parasagittal depression, Solo Man, 242
Parietal, Solo Man, bones, 245, 253-254; indices, 253
Participants, Virnu Valley project, 5
Paste, pottery, Coastal New York, 117, 130, 189-

197; Viru., 54-56, 63-64, 67-68, 71-78
Patchoag, Coastal New York, 103, 109
Patterns, archaeological, Coastal New York, 106
Pedestal bases, Viru', 56
Peking Man, China, 299
Pelham Boulder, Coastal New York, component,

149; site, 135, 185-186
Pelham Knolls site, Coastal New York, 169-170
Pendants, Coastal New York, 123, 147
Pequot, Coastal New York, 103, 109-110; War, 103,

109-110
Periods, Coastal New York, 99
Perishable materials, Peruvian North Coast, 13
Petrous portion, temporal bone, Solo Man, 277-279
Photographs, aerial, Virui, 19-20
Physical type, Coastal New York, 101, 170
Pigment, Coastal New York, 159
Pigs, Ngandong fauna, 220
Pinjor horizon, India, 306
Pipes, Coastal New York, European, 119-120, 162-

164, 171; pottery, 119, 121, 123, 132, 134-135,
147, 161, 164, 167-168, 172, 177-179, 183; metal,
132

Pithecanthropus, 211-214, 223-227, 236, 246, 251-
253, 255, 257-263, 265-269, 272-281, 317-319,
321-322

Pits, Coastal New York, 144-145, 151, 160, 170, 179;
bowl-shaped, 149,169,177, 182, 185; refuse, 101,
164, 169, 178; storage, 151

Pituitary gland, Solo Man, 285
Plainware, Coastal New York, 120; Virui, 41-42, 54,

70, 74, 76-78
Plan of approach, VirA Valley project, 18-20
Planum, Solo Man, glenoidale, 271; nuchale, 244,

249, 255, 257; occipitale, 244, 255, 257; tem-
porale, 241

Pleistocene, fauna, drugstore fossils, 299; terraces,
North Coast of Peru, 21

Pliocene, fauna, drugstore fossils, 299
Plummet, Coastal New York, 147
Pneumatic cells, Solo Man, 276, 281
Pneumatization, gorilla, sphenoid, 282
Point Peninsula, New York State, focus, 150-152,

194-195; sites, 195
Polish, pottery, Viru, 62, 64, 73-77
Polished Black Style, Pachacamac, 59
Political unity, aboriginal population, Coastal New

York, 103
Pongo, 301, 306
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Quaternary history, North Coast of Peru, 21
Quebradas, Virui, 25
Queneto, Virui, quebrada, 34; Polished Plain, 53, 55,

57, 59, 65, 67, 69, 74; type ware, 53

Rainfall, North Coast of Peru, 22, 24, 27
Range, ceramic types, Coastal New York, 190-197
Ray spines, Ngandong, 216-217
Recuay pottery types, Viru, 65, 76
Red Paint culture, Maine, 143, 150
Red Valley focus, Coastal New York, 99
Refuse deposits, Coastal New York, 101, 110, 117,

120-122, 130, 133-135, 169-170, 180; Vir'u, 21-
22, 31-35, 37, 41, 47, 65

Relationships, ceramic types, Coastal New York,
190-197

Religious ceremonies, aboriginal population, Coastal
New York, 104

Religious-ware periods, Viru, 49-50
Re-occupied sites, Virti, 50
Research program, Virfi Valley project, 18
Resist decoration, Viri6, 75
Resources, Coastal New York, 106
Restoration, Solo skulls, 227-228
Rhinoceros, 220, 307
Rhinopithecus, 301, 304
Rhizomys troglodytes, 303
Rhodesian Man, 222-223, 252, 259-260, 264-265,

268-270, 272, 274, 278, 280-281, 285-286
Ridges, appliqued, Viru, 60
Rims, pottery, Coastal New York, 112-113, 117-118,

121, 125, 130-131, 133-136, 138, 150, 176, 180,
190; Vir6, 42-43, 52-53, 62, 64, 67, 71-72, 74

Rim-points, pottery, Coastal New York, 111, 117,
131, 133, 161, 189, 190

Rim straps, Virui, 64
Ring bases, pottery, Virui, 53, 56, 71
River Indians, Coastal New York, 103
Rivers, North Coast of Peru, 21; Viru, 22, 24-25
River terraces, Ngandong, 214, 218-219; Solo River,

214, 220-221
Roads, prehistoric, Vird, 33-34
Robinson component, New York State, 149, 151
Rockaway, Coastal New York, 103
Rocker stamping, Coastal New York, 195; Viru', 61
Rock-shelters, Coastal New York, 101, 121
Roots, Gigantopithecus, canine, 316; molar, 310, 319
Rosenkrans Ferry focus, Coastal New York, 99, 116,

119, 122-123, 148, 152, 158, 190, 192
Rounded bottoms, pottery, Coastal New York, 125
Rubia Plain, Vir6, 69, 71-72

Sagittal, Solo Man, crest, 245, 250, 254, 257; sulcus,
254

Salinar, North Coast of Peru, 15-16, 55, 63, 66
Salt plain, Vir6, 22
Sampling method, Virui, 32, 34-35

Sampung fauna, Java, 220
San Juan Moulded, Viru', 67-69, 72
San Nicolas Moulded, Virui, 52, 67-69, 72
Sand dunes, Virui, 25-27
Sanmenian fauna, China, 306, 319
Santa Valley, Peru, 22, 66, 69
Sarraque, Virui, Cream, 76; White-on-red, 55, 59-60,

64
Scale, dating, Viru, 49
Scallop shell stamping, Coastal New York, 125, 131,

135, 138, 188, 191, 193-194
Scalping, aboriginal population, Coastal New York,

104
Scaphoid fossa, Solo Man, 281
Schermerhorn site, New York State, 149
Scrapers, Coastal New York, 112, 119-121, 123, 132,

134-135, 143
Scraping, pottery, Virtu, 76-77
Sea level, Virfi, 21
Seasons, North Coast of Peru, 24
Sebonac, Coastal New York, focus, 129, 132-136,

145, 148-149, 151, 178-182, 191, 193-194; site,
138, 151, 180-181; stage, 136, 138; stamped,
131-132, 138, 178, 180-182, 185, 191, 193-194

Seed bowl, Virfi, 74
Sella turcica, Solo Man, 283-285
Septum nasi ossium, Solo Man, 282
Sergi, cranial types, 245
Seriation, ceramic, Coastal New York, 123; Virfi, 32,

52
Semilunar knife, Coastal New York, 143
Serow, 306
Settlements, Viru', 51
Sex, Solo Man, criteria, 236-237; Skull I, 228-229;

Skull III, 231; Skull IV, 231; Skull V, 231-232;
Skull VI, 232; Skull VII, 233; Skull VIII, 233;
Skull IX, 233; Skull X, 235; Skull XI, 235;
Tibia A, 236; Tibia B, 236

Shantok, Coastal New York, aspect, 99, 108-116,
120, 130, 145-146, 148-149, 152-156, 158-162,
190; ceramic tradition, 110-112, 117, 120, 130,
133, 153-154, 159, 161, 163, 180, 189-190; com-
plex, 145; culture, 106, 108-110, 156-157, 180;
incised, 111, 113, 119-120, 160-161, 163, 180,
189-190; sites, 110; style, 181

Shapes, pottery, Coastal New York, 111-113, 117,
121, 123, 125, 130-131, 133-136, 138, 147-148,
150-152, 154, 177, 189-197; Viriu, 52-55, 57,
59-60, 62-78

Shapiro, Harry L., Foreword, Morphology of Solo
Man, 205-206

Shell artifacts, Coastal New York, 106, 112, 119, 122,
132, 146-147, 159, 167-168, 171-172, 188

Shell deposits, Coastal New York, 110; Virfi, 27
Shellfish, Coastal New York, 106, 117, 130, 146;

North Coast of Peru, 24
Shell-heaps, Coastal New York, 165, 171-173, 189,

182, 185
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bone, 278; suprameatum, 275; suprameatus
241

Squama temporalis, Solo Man, 241
Squamosal, Solo Man, suture, 253-254, 269; triangle,

temporal bone, 271
Squamous portion, temporal bone, Solo Man, 269-

274
Squaw Cove site, Coastal New York, 133, 181-182
Stages, Coastal New York, 136, 189
Stamping, pottery, Coastal New York, 111, 118, 120,

125, 131, 133-135, 138, 163, 168, 176-177, 188-
189, 191, 193-195; Vird, 61

Standard form, selection, Solo Man, 240
Star roads, Virui, 34
Steatite vessels, Coastal New York, 130, 132, 136,

147
Stegodon, 220, 301, 303, 304, 307; fauna, northern

equivalent, China, 306; ridge-plate formula,
305

Ste§4licka, Wanda, analysis of Solo Man, 226
Stippled surfaces, Coastal New York, 136, 188
Stirrup-spouts, Viri', 53, 57, 67, 69, 77
Stockades, Coastal New York, 105
Stone, worked, Virui, 34
Stone artifacts, Coastal New York, 106, 111-112,

119, 121, 123, 132-136, 143, 146-147, 152, 159,
163-164,166-168, 170-179, 183-188; Ngandong,
216

Stone balls, 218
Storage pit, Coastal New York, 160
Stratigraphic location, Ngandong layer, 219
Stratigraphy, Coastal New York, 142-146, 151-152,

166, 172, 184-185; Virfi, 31-32, 35,42-47,49, 58
Structures, Virfi, 34-35, 41
Style, changes, Virui, 39; defined, Coastal New York,

189
Styloid process, Solo Man, 246, 276
Subareas, Eastern United States, 102-103
Sub-Iroquois pottery, Coastal New York, 169, 173
Sulcus, Solo Man, caroticus, 284-285; glabellaris,

251; processus stylodei, 277; processus sty-
loideus, 246; processus zygomatici, 271; sig-
moideus, 248-249, 266; supramastoidea, 279;
supraorbitalis, 251; supratoralis, 242, 245, 255

Supe, Peru, 53, 58, 61
Superior orbital fissure, Solo Man, 243
Superstructures, Solo Man, 236-237
Supraglabellar torus, Sinanthropus, 250
Supramastoid crest, Solo Man, 241, 271, 279
Supraorbital torus, Solo Man, 229, 240-243, 249-

250, 251-252, 272
Surface collections, Virii, 32, 35-36, 45, 47, 49-50,

51-52, 54
Survey, Viru', methods, 18-20
Sus, 220
Sutura, Solo Man, parieto-mastoidea, 279; squamo-

mastoidea, 242; squamosamastoidea, 279
Sutural denticulations, Solo Man, 233

Shell temper. See Temper, pottery

Sherd collections, Virfi, 35-37, 45
Shinnecock, Coastal New York, 105, 109, 119, 180-

181
Shipping and commerce, Vir-6, 27
Shoulders, pottery, Coastal New York, 117
Simia, 301
Simian features, Solo Man, 251
Simple stamping, Coastal New York, 131
Sinanthropus, layers, Choukoutien, 306; -like human

teeth, 307; officinalis, 308, 319; pekinensis, 211,
213, 216, 223-227, 233, 236-237, 239-258, 261,
263, 265,267-280, 284,286,307-309, 313,317-
319, 321

Sino-Malayan province, China, 306
Sinus, Solo Man, cavernosus, 285; circularis, 285;

sphenoidalis, 282, 284
Sites, Coastal New York, 99, 101-102, 108, 110, 133-

134,144-145, 147, 150-152; Vir6, 19-20,35, 79-87
Sivapithecus, 300, 319, 321
Siwalik Hills, India, 300
Siwanoy, Coastal New York, 122, 168-169
Skiagram, Gigantopithecus, third lower molar, 310
Skull base, Solo Man, length, 283-284
Skull bowls, 216, 239
Sling stones, Mousterian period, 218
Slip, pottery, Vir,z, 71, 74, 76
Smith, Carlyle Shreeve, Archaeology of Coastal New

York, 91-200
Smoothed Plain Red, Chancay, 60
Snakapins, Coastal New York, 122, 168
Snake figures, Viru',, 57
Soak Hides site, Coastal New York, 133, 182
Sockets, tool, Coastal New York, 119, 121, 132, 135
Solo Man, 201-290; Skull I, 215, 228-229, 230, 238,

244; Skull II, 229; Skull III, 215, 231; Skull IV,
231, 235, 238; Skull V, 215, 231-232; Skull VI,

215, 229, 232, 238, 241, 246; Skull VII, 215, 233;
Skull VIII, 233; Skull IX, 215, 227, 233, 234;
Skull X, 215, 233-235, 238; Skull XI, 230, 235,
243, 246

Soundview site, Coastal New York, 122, 164-165
Southampton site, Coastal New York, 187
Southeastern culture traits, Coastal New York, 109,

156
South Windsor site, Coastal New York, 145, 180
South Woodstock site, Coastal New York, 130, 133,

145, 151, 179
Spearhead, bone, Ngandong, 217
Spearpoints, Coastal New York, 143
Spearthrower, Coastal New York, 130
Sphenoid, Solo Man, angle, 253-254; bone, 243-244,

246, 280-282; rostrum, 282; sinuses, 282
Sphenoidal rostrum, Solo Man, 243
Spheno-occipital bone, corpus, Solo Man, 266
Spheno-temporal suture, Solo Man, 246
Spina, Solo Man, angularis, 276-278, 281-282;jugu-

laris, sphenoid bone, 273; petrosa, temporal
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Suture, closure, Solo Man, 236
Sutures, Solo Man, 228, 231-233, 235, 236, 242
Sweatlodge, Coastal New York, 160
Sylvian crest, Solo Man, 254
Synchondrosis spheno-occipitalis, Solo Man, 246,

266
Syosset, Coastal New York, 143

Talonid, Gigantopithecus, molar, 310; premolars, 313
Talonid basin, Sinanthropus officinalis, 308
Tamias asiaticus, 303
Tanbach, 319
Tapirus, 304-306
Taurodontism, 313, 317
Taxonomy, Coastal New York, 158
Tegmen vestibuli, temporal bone, Solo Man, 274-

275
Temper, pottery, Coastal New York, 111, 117, 120-

121, 123, 130, 133-136, 147-148, 150, 152, 177,
181-186, 189; Vir6, 71-77

Temperature, Peruvian North Coast, 24
Temple structures, Viru, 49
Temporal, Solo Man, bone, 225, 241, 246, 269-280;

fossa, 243; lines, 240-241, 245, 254; muscle, 241
Terraces, marine, North Coast of Peru, 21
Terrace systems, Solo Valley, 219
Territory, aboriginal tribes, Coastal New York, 103
Test holes, Viru', 35
Thickness, pottery, Coastal New York, 111, 117,

133-134; Viru, 64, 72, 74-78
Thickness, Solo skulls, 228, 231, 233, 235-236
Throgs Neck, Coastal New York, simple stamped,

134, 138, 165, 183; site, 122, 134-135, 144, 165-
166, 173, 183-184

Tiahuanaco, Black, White, and Red, Viru6, 71;
-Epigonal, Virui-Chicama, 15; horizon style,
Peru, 15; -influenced era, Peru, 15; North Coast
Black-on-Orange, Virn, 71; Viru, 23, 41, 49

Tiahuanacoid horizon, Coastal Peru, 69
Tibiae, Solo Man, 225-226, 235-236
Tiger, Ngandong fauna, 220
Time, changes, Coastal New York, 123;gaps,Viru,44;

horizons, Coastal New York, 99; levels, New
York State, 146-147; periods, Viru, 48; perspec-
tive, Coastal New York, 100; range, pottery
types, Coastal New York, 122-123, 150; range,
pottery types, Virui, 47, 53, 64-65, 67-68, 75;
relative, Virui, 48-49; scale, Coastal New York,
136; scale, Peru, 31-32; scale, Virfi, 38, 51-52;
sequences, Coastal New York, 132-136; se-
quences, Moche, 13; sequences, North Coast of
Peru, 16; sequences, Peru, 15; sequences, Viru
Valley, 15; spans, Vir6, 44, 51-52

Tlatilco, 61
Tomaval, Viru, period, 32-35, 48, 50, 54, 66-70, 74;

Plain, 48-49, 52, 55-56, 65-71, 73, 75
Tomb furnishings, VirG, 31-32
Tools, bone and copper, Coastal New York, 147

Topa Inca, 59
Topography, North Coast of Peru, 21-24; Viru Val-

ley, 24-27
Torus, Solo Man, angularis, 241, 245, 254, 257;

glabellaris, 242; occipitalis, 240, 245; occipitalis
transversus, 224; supranasalis, 242; supraorbi-
talis, 224-225, 251-252

Trade, Coastal New York, 151-152; goods, 112, 119,
154; pottery, 120, 145, 152-154, 163

Tragocerous cf. kokeni, 306
Trait, distribution, Viriu, 60; tables, Coastal New

York, 126-129, 139-142, 175-176
Triangular projectile points, Coastal New York, 188
Trianguloid projectile points, 188
Tribal occupation, Coastal New York, 103
Trigon, modern man, 321
Trigonid, Gigantopithecus, 310, 321; Sinanthropus

officinalis, 308
Trigonid index, Gigantopithecus, 311
Trinil site, Java, 214
Tripod bowls, VirGi, 67
Trumpets, pottery, Viru', 53, 56
Tuberculum, Gigantopithecus, accessorium mediale

internum, 311-312, 317; sextum, 311-312, 317
Tuberculum, Solo Man, pharyngeum, 266-267;

sellae, 283-285
Tuberositas postcondyloidea, Solo Man, 228, 248,

264-265, 280
Tympanic, Solo Man, -petrous portion, temporal

bone, 278; plate, 225, 274-279
Type, defined, Coastal New York, 189
Type specimen, Gigantopithecus blacki, 300; Sin-

anthropus officinalis, 308
Typology, Virfi, 42

Uhle, Max, Peruvian archaeological research, 13, 15
Unami, Coastal New York, 155
Uncachaug, Coastal New York, 103
Urbanization, Virfi, 48, 68
Ursus, 305-306

Vagina processus styloidei, modern man, 276
Valle Plain, Virui, 41, 46-48, 52-53, 56, 64-67, 69,

74-76
Valley filling process, North Coast of Peru, 21; Viru(

22
Valleys, formation, North Coast of Peru, 21
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