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Abstract A new skull of Homo erectus was recovered from Tanjung village, San-
giran, Central Java, Indonesia. The skull was presumed to be derived from the mid-
dle part of the Bapang (Kabuh) Formation. Sartono provisionally labeled it as Skull
IX. The skull consists of a vault and a maxilla with teeth. Comparative morphologi-
cal study revealed that the Skull IX possessed characteristic features of Asian Homo
erectus and that the Skull IX indicated closer similarities to Javanese Homo erectus
from Early/Middle Pleistocene (specimens from Sangiran and Trinil) than to Chi-
nese Homo erectus (Zhoukoudian) and Javanese Homo erectus from Late Pleis-
tocene (Ngandong), which was expected from its provenance.
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Introduction

Java Island is one of the most important places for the study of human evolution
in Asia. Within this Island, Sangiran in Central Java is the most promising site for
early hominid fossils. Since the first find by von Koenigswald in 1936 (Koenigswald
1940), about 100 hominid fossils have been discovered from there.

A new hominid fossil skull was found and picked up by a local inhabitant from
the middle part of the Bapang (Kabuh) Formation near Tanjung Village in May of
1993 (Fig. 1). There is no formal specimen number for this skull. But, Sartono and
Tyler (1993) announced this find and provisionally labeled it as Skull IX in the “In-
ternational Conference on Human Paleoecology” held at Jakarta, Indonesia in Octo-
ber of 1993. Larick et al. (2001) also labeled the skull as Tjg-1993.05.

The present paper provides geological setting of the site and basic description of
the skull, and discusses its affinities with those of other Asian Homo erectus.

Geology of Sangiran Area and Provenance of the Skull IX

Sangiran is one of the villages in Kali Jambe sub-district, regency of Sragen,
Central Java. It locates about 14.7 km north of Solo City. The name of Sangiran was



2 Arif, Baba, Suparka, Zaim & Setoguchi

JAVA SEA

%

R0

B oo ooy

oo o
&

SAMBUNGMACAN
SANGIRAN
L

]
YOGYAKARTA

INDIAN OCEAN

POHJAJAR (NOTOPURO) F.

XS
TN
DR,
QR

BAPANG (KABUH) F. S0
ot

SANGIRAN (PUCANGAN) F.

Fig. 1. Location and geology of the Sangiran area. Asterisks near S 2, S 17 and Skull IX indicate
the places where each skull was found. The Skull IX was found in Tanjung Village.

chosen as a representative of those villages where a number of vertebrate and ho-
minid fossils were discovered.

Geologically, the sediments of Sangiran area form the structure like a dome.
Therefore, the area is commonly called as Sangiran dome. There are four formations
identified in this area, in ascending order: Puren (Upper Kalibeng), Sangiran (Pucan-
gan), Bapang (Kabuh) and Poh Jajar (Notopuro) Formations (Ithihara et al., 1985,
1994). Koenigswald (1940) and Sartono (1961, 1970, 1975) assigned the Puren
(Upper Kalibeng) Formation to Upper Pliocene, the Sangiran (Pucangan) Formation
to Lower Pleistocene, the Bapang (Kabuh) and Poh Jajar (Notopuro) Formation to
Middle Pleistocene.

The Puren (Kalibeng) Formation is divided into four layers, bluish gray clay &
silty clay (six thin tuff layers are recognized here), silt sand (Turitella beds), balanus
limestone, and clay & silt (Corbicula beds).

The Sangiran (Pucangan) Formation is divided into the basal Lower Lahar and
the Black Clay as the main remaining part (Koenigswald, 1940; Sartono, 1970,
1975). The Lower Lahar discordantly overlies the Puren (Kalibeng) Formation and
consists of light gray unstratified andesitic tuff, fragments of tuff, pumice, calcareous
nodules, mollusca and corals. The Black Clay includes bluish gray clay and silty clay
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containing intercalations of silt, sand, molluscan shell enclosure, foraminiferal sand,
diatomite, peat and tuff. According to Itihara et al. (1985), the Black Clay contains
more than forty tuff layers. Among them only twelve tuff layers (TO-T11) are useful
for stratigraphical markers.

The Bapang (Kabuh) Formation consists mainly of clay, silt, sand, iron sand and
gravel of fresh-water origin. It also contains intercalations of conglomeratic sand-
stone known as Grenzbank and tuffs. The Grenzbank occurs only in the basal part. In
the Bapang formation, three distinct tuff layers are frequently found, namely the
Lower, Middle and Upper Tuff layers. Based on these three Tuff layers, the Bapang
(Kabuh) Formation is subdivided into four parts, namely the Lowermost part, Lower
part, Middle part, and Upper part.

The Poh Jajar (Notopuro) Formation discordantly overlies the Bapang (Kabuh)
Formation and distributed in the hilly land surrounding the Sangiran dome. It consists
of gravel, sand, silt and clay of fresh water origin. It also contains intercalation of
lahar, pumice and tuff. Three marker beds are recognized, namely the Upper lahar,
the Uppermost lahar and the Upper Pumice beds. Based on these marker beds, the
Poh Jajar (Notopuro) Formation is subdivided into the Lower, Middle and Upper
parts.

Hominid fossils mainly come from the uppermost part of the Sangiran (Pucan-
gan) Formation (e.g., Sangiran 22) and the lower and middle parts of the Bapang
(Kabuh) Formation (e.g., Sangiran 17). Sartono and Tyler (1993) once declared that
the Skull IX derived from the level of Upper Tuff of the Bapang Formation. Recently
they (Tyler and Sartono, 2001) changed their opinion and suggested the skull was de-
rived from the Middle Sangiran (Pucangan) Formation. The texture and fossilization
of the skull suggest strongly that its provenance is not the Sangiran (Pucangan) but
the Bapang (Kabuh) Formation.

Preservation and Reconstruction of the Skull IX

The Skull IX is the second best Homo erectus cranium ever found in Java (Figs.
2-4). At present, the skull consists of three separated parts, namely, the vault, most
part of the maxilla, and the right temporal bone. The vault consists of the nearly com-
plete frontal, parietal, occipital, and temporal bones and a part of the greater wing of
the sphenoid bone. The outer surface is rather well preserved and most of the surface
morphological characters and anatomical landmarks can be discerned without much
difficulties. The maxilla consists of seven crowns, namely, complete right upper first,
second and third molars, a lingual half of the right upper forth premolar, a disto-lin-
gual quarter of the right upper third premolar, a distal half of the left upper second
molar, and lingual two thirds of the left upper third molar.

The Skull IX was reconstructed after the discovery, using the glue mixed with
epoxy resin and sand. But the reconstructed skull is distorted, especially on the left
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Fig. 2. Skull vault of the Skull IX (original). Someone reconstructed the skull inadequately, es-
pecially in the left part of the vault. a: right lateral aspect, b left lateral aspect with a temporal
fragment, c: frontal aspect, d: occipital aspect, e: basal aspect with a temporal fragment, f: su-

perior aspect.

side of the vault. Moreover, some of the teeth are glued in wrong positions. The left
upper third molar was moved to the position between the left upper forth premolar
and the left upper first molar. In the occulusal aspect, the left upper third molar was
turned clock wise about 90 degrees and the left upper second molar was also turned
anti-clock wise about 90 degrees.
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Fig. 3. Partly re-reconstructed cast of the Skull IX. The left part of the vault was arranged. a: left
lateral aspect, b: frontal aspect, c: occipital aspect, d: basal aspect, e: superior aspect.

Since the bones are fragile and the glue is too tough to remove from the bones, it
is, at present, hard to decompose and re-reconstruct the skull. Consequently, the dis-
tortion was corrected using high-quality casts. That is, we prepared precise plaster
casts of the Skull IX at the Department of Geology, Institute of Technology Bandung
(ITB), Indonesia in March 1997. Then the cast of the vault was cut into 16 pieces and
they were joined together in appropriate positions in order to adjust distortion of the
original (Fig. 3).
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Fig. 4. Maxilla of the Skull IX (original). a: right lateral aspect, b: frontal aspect, c: superior as-
pect (slightly posterior), d: inferior aspect. In the superior aspect, a wide lacrimal canal (arrow
head) is seen, running from the orbital margin to the nasal cavity.

Material and Methods

The original and cast of the Skull IX were used for description, measurements
and comparison with other Asian Homo erectus specimens. Cranial measurements
and indices were selected from Martin (1928), Weidenreich (1943) and Wood (1991)
(Table 1). The results of the measurements were listed in Table 2. Non-metrical mor-
phological characters, including ectocranial super-structures such as the sagittal keel,
angular torus, etc. were compared. The metric and non-metrical data were taken from
the casts of comparative specimens as well as published descriptions.

Comparative specimens consist of the other Indonesian Pleistocene hominid fos-
sils, namely the Sangiran, Trinil, Ngandong, and Sambungmacan specimens and ho-
minid fossils from Zhoukoudian, China. All the comparative specimens are casts, ex-
cept for Sangiran 12 and17. Trinil 2 was lumped together with the Sangiran speci-
mens, since the differences in morphological features and geological age between
Trinil 2 and Sangiran 2 are small (Weidenreich, 1943: Santa Luca, 1980). Sambung-
macan 1 was also lumped with the Ngandong specimens. But, the metrical data of
Sambungmacan 1 were not included.

Sex and Age of the Skull IX

Relatively small overall vault size, rounded frontal squama and slight projection
of the occipital torus suggest that the specimen was of a female individual. But strong
development of the supraorbital torus and robust maxilla suggest this individual was
a male. Taken together, the sex of this individual is unknown.
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Table 1. Definitions and instruments used for the measurements.
Cited number in
No. Items Definition Instrument Martin Wood Weidenreich
(1928) (1991) (1943)
1 G-opcL Glabella-opisthocranion SC 1 1 1
length
2 Postcranial L Most posterior point of ext. SQP 3
auditory meatus to opc
3 Bpos.tog-opc Bregma position from glabella SQP 11
projected to g-opc
4 L pos.to g-opc Lambda position from glabella SQP 12
projected to g-opc
5 Postorb. con. Postorbital constriction from SQP
to g-opc glabella projected to g-opc
6  Ast-opc Asterion-opisthocranion SQP
to g-opc projected to g-opc
7 Ft-ft B Minimum frontal SC 9
(frontotempolare) breadth
8  Postorbital B Postorbital breadth SC 9(1) 8
9 Co-coB Maximum frontal SC 10
(coronale) breadth
10 Squam.sut. B Temporoparietal SC 8¢
(squamosal surure) breadth
11 Au-auB Biauricular breadth SC 11
12 MaxB Bisupramastoid breadth SC 8 12
13 Ast-astB Biasterionic breadth SC 12 14
14 Po-bH Porion-bregma height SQP 20 36
15 Bover g-o Bregma height over SQP 40
glabella-opisthion line
16 L overg-o Lambda height over SQP
glabella-opisthion line
17 Opc over g-0 Opisthocranion height over SQP
glabella-opisthion line
18  N-b subs. Nasion-bregma subtense SQP 29b
19 N-b chord Nasion-bregma chord VC 29 56
20 G-bchord Glabella-bregma chord sSC 17 S7
21 G-barc Glabella-bregma arc T 18 55
22 Sg-b chord Supraglabellare-bregma chord vC 29(2) 19 65
23 Sg-barc Supraglabellare-bregma arc &L 26(2) 20 64
24 B-lchord Bregma-lambda chord SC 30 25 59
25 B-larc Bregma-lambda arc ik 27 26 58
26  L-ast chord Lambda-asterion chord SC 30(3) 31 69
27  L-astarc Lambda-asterion arc T 27(3) 32 68
28  L-opc chord Lambda-opisthocranion chord* SC 31(1) 35 71
29  L-opcarc Lambda-opisthocranion arc* T 28(1) 36 70
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Table 1. (continued)
Cited number in
No. Items Definition Instrument Martin  Wood Weidenreich
(1928) (1991) (1943)

30 Opc-o chord Opisthocranion-opisthion chord*  SC 31(2) 37 71
31 Opc-o arc Opisthocranion-opisthion arc* T 28(2) 38 70
32 L-ochord Lambda-opisthion chord SC 31 39 61
33  L-oarc Lambda-opisthion arc T 28 40 60
34  Frontal sq. angle Frontal squama angle to FH SQP 29
35 B-g-opcangle  Bregma-glabella- SQP 32(2) 3

opisthocranion angle*
36 Occp. plane angle Occipital plane angle SQP 130
37 L-opc-gangle  Lambda-opisthocranion- SQP 33(1b) 8

glabella angle*
38  L-opc-o angle  Lambda-opisthocranion- SQP 33(4) 10

opisthion angle*

* The point of measurement is not at opisthocranion but at inion in Martin (1928) and Wood
(1991).

T: Flexible tape calibrated in millimeters

VC: Vernier caliper

SC: Spreading caliper

SQP: Squared paper

In the Skull IX, sutures of the vault are mostly closed or obscure but still open in
the posterior part of the sagittal suture. The lingual cusps of the right first molar are
worn and a dentine island is exposed. The third molars had already erupted and were
worn moderately. These features suggest that this individual was a young adult at the
age of death.

Overall Size and Shape of the Skull IX

The vault size of the Skull IX is a little larger than that of Sangiran 2, almost
equivalent to those of the Zhoukoudian specimens and smaller than those of Sangiran
17 and Ngandong-Sambungmacan specimens. Compared with Homo sapiens vaults,
the vault of the Skull IX is long and low, as in other Homo erectus vaults. But it is
very narrow and a little high as a Homo erectus vault (Table 2, Figs. 2, 3). The en-
docranial volume was tentatively reported by Sartono and Tyler (1993) as about 800
ml, but after re-reconstruction using the cast, it was measured as about 840 ml, which
is considerably smaller than those of the comparative specimens.

In the lateral view, the supraorbital region of the Skull IX is long and projected
but the occipital region is short and more or less rounded, because the occipital torus
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