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The Liang Bua rock shelter in western
Flores. The Sector VII excavation from
which the LB1 skeleton was recovered in
September 2003 is near the right wall of
the cave.

Once Upon a Time, in
a Cave on Flores
Peter Brown outlines why hominin fossils found on the Indonesian island of
Flores are a distinct species of humans.

F

or more than a century, anthropologists have debated the
evolutionary origins of modern
humans, and the relationship between
early populations in Indonesia and later
humans in the Pacific. A paper
published in Nature in 1998 intensiﬁed
this debate with the discovery of stone
tools dated to 840,000 years at Mata
Menga on Flores, eastern Indonesia.
On current evidence Flores, a relatively
small island of 14,000 km2 in the midst
of Wallacea, has always been isolated
from the Sunda Shelf. The Sunda Shelf
is the continental extension of the
Asian mainland, the original source of
most of the animals found on the southeast Asian islands, including humans.
Some obvious questions arise from this.
• How did hominins get to Flores?
• Was this migration intentional or
accidental?
• Was the maker of the stone tools
Homo erectus?
• Did the presence of hominins on
Flores imply advanced communication skills?

Unfortunately the stone tools from
Mata Menga were not associated with
any hominin skeletal remains, and the
nature of the stone masons remained
unknown. So, in an attempt to gain
more information on hominin origins
and evolution on Flores, in 2002 a joint
Australian and Indonesian team
commenced excavation at Liang Bua
rock shelter, western Flores. The team
was co-directed by Mike Morwood
from the University of New England
(UNE) and R. Soejono from the Indonesian Centre for Archaeology (ICA) in
Jakarta, under the umbrella of a crossinstitutional “memorandum of understanding” between UNE and ICA. As
the project expanded, expertise was
added from other institutions, particularly in the area of geochronology,
which was overseen by Bert Roberts
from the University of Wollongong.
Liang Bua had been excavated
before, but not to any great depth as
the principal interest was in the archaeological evidence for Mesolithic and
more recent humans on Flores. Deeper

excavations in 2002 and 2003 recovered the remains of pygmy Stegodon
(an endemic relative of elephants),
stone tools and a small hominin radius.
This was followed by an isolated
hominin mandibular premolar.
In September 2003 the LB1 skeleton
was uncovered and subsequently
described in Nature in October 2004
as a member of a new human species,
Homo ﬂoresiensis. As I was primarily
responsible for writing the paper
describing and comparing the LB1
skeleton, it might be timely to discuss
my own reactions to the discovery, the
process involved in publication, and
why we chose to allocate LB1 to a new
species.
By habit I am a skeptic, and for me
the only research that has value is
research that can be tested. I have
worked with Mike Morwood for more
than 20 years and, when he ﬁrst told
me that they had recovered a small
“unusually curved” human radius from
Liang Bua, my immediate thoughts
were that it could have been from a
Macaque monkey or human infant.
Mike would admit that he is not an
expert in human anatomy, and the
archaeological team did not have
particular expertise in that area either.
Later Mike came to my office with
the cast of a mandibular premolar
tooth, which was later described in
Nature as LB2. The mandibular
premolar was clearly human-like but
more similar to the teeth associated
with Homo erectus and early African
hominins. Unusual features included
the size and shape of the crown, and
the complex, compressed multiple
root. It was only a single tooth, but this
was enough to attract my attention so
when Mike subsequently announced
that the team had uncovered an apparently very small adult human skeleton,
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Comparison of the cranium and mandible of Homo ﬂoresiensis (left) and a modern human. There is damage to the left side of the frontal
bone and face of LB1.

I quickly travelled with him to Jakarta.
Before seeing the skeleton I was
aware that it was unlikely to be more
than 20,000 years old, so the most likely
possibilities were that it was a modern
human subadult or child; a smallbodied modern human adult; or
possibly a skeleton displaying some
form of growth abnormality. At the
same time the recent date and
purported small size seemed to exclude
Pleistocene human relatives like Homo
erectus, which had a body size similar
to living humans.
On my arrival at the ICA in Jakarta,
the mandible and parts of the skeleton
had already been cleaned by Thomas
Sutikna, the manager of the excavation
team at Liang Bua. It was immediately
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obvious upon seeing the mandible that
it was from an adult (all permanent
molar teeth had erupted and had
considerable tooth wear), and could
not possibly have been from a member
of our species. In hindsight, I believe
that any competent palaeoanthropologist would have formed a similar judgment within 60 seconds.
The next 2 days were spent
cleaning and conserving the skull,
which was embedded in the moist, ﬁne
sediment, which is a product of
decomposed limestone. As the vault,
facial skeleton and cranial base were
cleaned I became aware that unusual
combinations of primitive and derived
features were present. The more
obvious included a well-developed

brow ridge, low cranial vault with
maximum breadth at the base, pneumatised and reinforced bone in the
basal occipital, relatively projecting
facial skeleton with prominent lateral
pillars, a petrous tympanic similar to
Dminasi and Zhoukoudian Homo
erectus, and a tooth row that did not
form a broad parabolic arch.
On the third day we were able to
measure the endocranial volume using
mustard seed, which gave a ﬁgure of
380 cm 3 . I was amazed, and the
colleagues who were observing the
process report that I went pale and my
jaw dropped. Mike, who does not
usually smoke cigarettes, went outside
and smoked a packet with his Indonesian co-workers. There was a dense fog
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in the hall outside the office for most of
the following week.
Why the surprise? Modern humans
have an average endocranial volume
of approximately 1300–1400 cm3, and
Pleistocene Homo erectus a range of
650–1200 cm 3 . Excluding developmentally abnormal individuals, the last
human relative to have a brain of these
dimensions were early African australopithecines more than 3 million years
ago. A brain volume of 380 cm3 is even
slightly below the average chimpanzee,
which has a larger body size than LB1.
As I had not completed my research
on the postcranial skeleton of LB1, and
therefore had no knowledge of body
size and limb proportions, this forced
me to consider a wider range of possibilities. For the remainder of my time
in Jakarta I kept wondering if the
skeleton represented the isolated
descendant of a small-bodied preerectus migration out of Africa.
On returning to Australia, and after
a subsequent trip to collect additional
data in Jakarta and discussion with
colleagues who were specialists in
various aspects of hominin anatomy, a
letter was submitted to Nature . This
allocated the skeleton to a new genus,
and a new species. The reviewers
requested more detail and Nature
asked for a longer, more detailed
article. In the article-length submission,
LB1 was placed in the genus Homo but
placed in a new species ﬂoresiensis .
As I thought a broad Nature readership might want to consider detailed
arguments as to why LB1 was not an
abnormal small-brained modern
human, or some form of small-bodied
tropical human, a detailed summary
and literature review of these issues
were presented. The reviewers and
editor responded that these were not
necessary and should be cut, as it was
clear that LB1 was not some form of
modern human – pathological, dwarfed
or otherwise.
The reviewers’ reasoning can easily
be summarised by the details of the

� �� ���� �
� �� �

� � � � � � � �� � � �
� � � � �� �� � �

� � � � � �� �
� � � ��� �� � �� �
�� ��
� � � � �� � � �� � � �� �
�� � � �� �� ��� � � �
� � � � � �� � �� � �� � �� �
� � � � �� �� �

� � � ���� � � � � � � � �� � �
� � � �� � � �
� � � �� � �� � � � � �� �� �
� � � � ��� � � � �� � � � �

Features which LB1 shares
with earlier human relatives
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Features that LB1 shares with earlier human relatives. Overall it is the combination of
anatomical features, rather than individual characteristics like brain size, that ar e crucial
to the species allocation.

LB1 mandible, which includes premolars with large complex crowns and
double roots (like H. erectus, H. georgicus and early hominins), a symphyseal region without a chin and
prominent superior and inferior transverse tori (closest to early hominins,
including Australopithecus), multiple
mental foramina (like Asian H.
erectus), a tooth row that narrows
noticeably anteriorly with small incisor
teeth (like early hominins) and a large
ramus relative to the size of the toothbearing segment. Individually some of
these features are found in our species
(e.g. double-rooted premolars), some
are not (symphyseal region), and the
combination is well outside the range
of variation for our species, both
normal and pathological. Overall it is
the combination of anatomical
features, rather than individual characteristics like brain size, that are
crucial to the species allocation.
In the most recent ﬁeld season the
team recovered the right arm of the
original skeleton, a new complete
mandible, and limb bones from four
others. The arms are long relative to
its leg length and support the Australo-

pithecine-like body proportions indicated by other parts of the skeleton.
The recently recovered material is
entirely consistent with what has been
described before.
Between 90,000 and 12,000 years ago
Liang Bua cave was frequented by
small-bodied and small-brained human
relatives. We did not evolve from them,
and they did not evolve from modern
humans. Rather, they evolved in isolation on a small rainforest-covered and
faunally impoverished island.
The most likely explanation of their
evolutionary history is as an insular
island dwarf descendent of Homo
erectus. Just as insular dwarfed forms
of elephant are still elephants, dwarfed
members of the genus Homo should
still be included within that genus.
On current evidence H. ﬂoresiensis,
and the Stegodonthey shared the rainforests with, appeared to have become
extinct after a volcanic eruption 12,000
years ago. Whether they ever met
modern humans who were in the broad
geographic region 40,000 years ago is
currently unknown.
Peter Brown is Professor of Palaeoanthropology
University of New England.

January/February 2005 |

at the

| 19

