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PREFACE OF PUBLISHER

This book is a proceeding from a number of papers presented in The International
Symposium on Austronesian Diaspora on 18" to 23™ July 2016 at Nusa Dua, Bali, which was
held by The National Research Centre of Archaeology in cooperation with The Directorate of
Cultural Heritage and Museums. The symposium is the second event with regard to the
Austronesian studies since the first symposium held eleven years ago by the Indonesian
Institute of Sciences in cooperation with the International Centre for Prehistoric and
Austronesia Study (ICPAS) in Solo on 28™ June to 1% July 2005 with a theme of “the Dispersal
of the Austronesian and the Ethno-geneses of People in the Indonesia Archipelago’ that was
attended by experts from eleven countries.

The studies on Austronesia are very interesting to discuss because Austronesia is a
language family, which covers about 1200 languages spoken by populations that inhabit
more than half the globe, from Madagascar in the west to Easter Island (Pacific Area) in the
east and from Taiwan-Micronesia in the north to New Zealand in the south. Austronesia is a
language family, which dispersed before the Western colonization in many places in the
world. The Austronesian dispersal in very vast islands area is a huge phenomenon in the
history of humankind. Groups of Austronesian-speaking people had emerged in ca. 7000-
6000 BP in Taiwan before they migrated in 5000 BP to many places in the world, bringing
with them the Neolithic Culture, characterized by sedentary, agricultural societies with
animal domestication.

The Austronesian-speaking people are distinguished by Southern Mongoloid Race,
which had the ability to adapt to various types of natural environment that enabled them to
develop through space and time. The varied geographic environment where they lived, as
well as intensive interactions with the outside world, had created cultural diversities. The
population of the Austronesian speakers is more than 380 million people and the Indonesian
Archipelago is where most of them develop. Indonesia also holds a key position in
understanding the Austronesians. For this reason, the Austronesian studies are crucial in the
attempt to understand the Indonesian societies in relation to their current cultural roots,
history, and ethno-genesis.

This book discusses six sessions in the symposium. The first session is the prologue; the
second is the keynote paper, which is Austronesia: an overview; the third is Diaspora and



Inter-regional Connection; the fourth is Regional highlight; the fifth is Harimau Cave:
Research Progress; while the sixth session is the epilogue, which is a synthesis of 37 papers.

We hope that this book will inspire more researchers to study Austronesia, a field of
never ending research in Indonesia.

Jakarta, December 2016
Publisher
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PROLOGUE

Truman Simanjuntak, Bagyo Prasetyo, Titi Surti Nastiti, and M. Ruly Fauzi

One of the most spectacular phenomena in the history of human migration
comprising vast and diverse geographic area must be addressed to the diaspora of
Austronesian speakers. Prior to AD 1500 the Austronesian languages belonged to the most
widespread language family in the world, with a distribution extending more than half way
around the globe from Madagascar in the west to the Easter Island in the east (Bellwood, Fox,
and Tryon 2006; Bellwood 1985). For Peter Bellwood, as one of researchers who has
dedicated many years on studying Austronesian, the development on methods and theories
in this study have growth incredibly fast. New methods involving powerful scientific
techniques which is supported by sophisticated equipment recently have brought an
incredibly important result on this study, especially during the last few years. Hence, several
important solution for the questions regarding the form, spatial distribution, and
chronological aspects related with Austronesian Speaking Peoples have been produced, not
only by senior researchers but also many young researchers. Nowadays, the study of
Austronesian peoples and their diaspora is almost impossible for not involving biological
aspects which is even reach its molecular aspect such as represented by and DNA study.

In just several hundreds of years since the development of the earliest agriculture in
Formosa Island in ca. 6000 BP, Austronesian have successfully reached the northernmost
island (the Philippines) and most of major islands in Southeast Asia. Their arrivals have made
a major impact in the development of subsistence and technology in Southeast Asia as well
as habitation in the remote area of the Pacific and Indian Ocean. We have to be grateful to
the linguistic studies because the connection between the homeland of Austronesian and its
descendant population was not yet clear until 70’s and 80’s. It is Robert Blust who have
produced an important linguistic-based of work related with the origins, variation, and
distribution of Austronesian language family, even the hypothetical timing of their language
split (Blust 1976; Blust 1984). Subsequently, archaeology have become the major study of
this vast language family which comprise of many tribes and ethnic groups. It was just a few
decades ago since the term ‘neolithic package’ related with Austronesian diaspora became
widely known and used to describe the appearance of Neolithic in several sites. This cultural
package consists of Austronesian language, knowledge on domestication of edible plants and
animals, and also technology on producing polished stone-adze and body ornaments (bangle
and pendant). Amongst several contemporaneous sites, their artifacts are considerably
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diverse rather than merely similar. This is simply marking a successful adaptation and local
innovation that emerged amongst each population which now represented by incredibly high
cultural diversity within Austronesian language family.

The most favorable habitation for Austronesian peoples situated within the tropical
zone with its archipelagic characteristics. There is no doubt that the mastering on maritime
technology have supported their vast and rapid movements from one island to another since
the configuration of Southeast Asian Archipelago and global sea-level after the last glacial
period were similar with today. Technology on maritime resources exploitation have
flourished in relation to the occupation of coastal area by the earliest group of Austronesian.
This logic even became very clear as what we can see on the rock-art images depicting aquatic
animals such as fish and tortoises as well as their boat images (Pyatt, Wilson, and Barker
2005). However, their habitation is not only limited to the coastal area but also deep into the
heart of the tropical rainforest in several major Island in Indonesia and Malaysia (Sather 2006;
Simanjuntak et al. 2015; Simanjuntak et al. 2008; Datan and Bellwood 1991). Interaction
among different communities were well established although the distance between each
population could reach hundreds even thousands of kilometers (e.g. Bellwood and Koon
1989).

The main issue being well-established and frequently discussed recently are the
migration route, adaptation, the development of cultural diversity with multiple
ethnogenesis, and a potentially shared of DNA among earlier inhabitants and Austronesian
speakers (Simanjuntak 2015). The first was rely on significant results yielded on several new
and rediscovered sites such as Xuntangpu (Taiwan), Harimau Cave and Minanga Sipakko
(Indonesia), Sireh Cave and Niah Cave (Malaysia), and Batangas (the Philippines). Many of
these sites produced a complete history of habitation supported with highly accurate
radiocarbon dating results which is important on the establishment of Austronesian
migration and cultural developments during Neolithic. At the other hand, a long history of
site occupation in several areas provide clues on cultural adaptation to the environment. The
last subject was just flourished in the past few years. Our capability on establishing not only
genomic study on present day communities but also extracting ancient DNA from human and
animals took us on a leap into much better understanding about the origins of the
Austronesian and their interaction with earlier inhabitants (e.g. Lansing et al. 2011; Kusuma
et al. 2015; Karafet et al. 2010). It seems that the ancestor of today’s Austronesian speakers
were not only sharing their idea and knowledge, but also shared biological affinities with the
earlier inhabitants. This facts have brought us into more complex problematic issue of
interaction amongst different population rather than just understanding the cultural-entity
of Austronesian speakers a few decades ago which is still rely on narrow perspectives.
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This book compiles 37 papers written by experts from various fields such as linguistics,
genetics, art, material culture, technology, palynology, palaeclimatology, palaeo-
antthropology, which were all related Austronesia.
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AUSTRONESIA: AN OVERVIEW
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AUSTRONESIAN STUDIES IN 2016: WHERE ARE WE NOW?

Peter Bellwood

My first introduction to the Austronesians came in 1967, when | began research in
eastern Polynesia. This is almost 50 years ago, and since then | have witnessed many debates,
sometimes quite excited ones, over questions of Austronesian origin, migration history and
identity. Nowadays, powerful scientific techniques are being applied to answer such
qguestions, especially in fields such as genomics, craniometrics, computational linguistics, and
the many branches of archaeological science. What have we learnt? How does the modern
debate differ from that of 50 years ago, and where is it likely to go in the future?

The Austronesian Dispersal

The most dynamic series of events in Holocene prehistory in Southeast Asia and
Oceania were the dispersal activities of the Austronesian-speaking peoples, associated
initially with a spread of Neolithic technology in ground stone and pottery together with
domesticated plants and animals. There are more than 1000 Austronesian languages today,
making it the second-largest language family in the world in number of languages, after the
Niger-Congo family of Africa. In extent, the Austronesian language family was the most
widespread in the world before AD 1500. An outpouring of modern genomic research also
tells us that Austronesian-speaking populations with Asian genomes and craniofacial
morphologies, such as Polynesians, Filipinos and Malays, do not share a common recent (i.e.,
within the past 4000 years) biological origin with Australo-Papuan populations. This is as
apparent now as it was to the naturalist Johann Reinhold Forster, who accompanied James
Cook on his second voyage through the Pacific in 1772-75. A careful look at the people who
speak Austronesian languages, however, indicates that the primary dispersal was not one
uniform and continuous migration, inbred and insulated from the rest of the world. Migration
and admixture went hand in hand.

Absolutely central to the whole Austronesian dispersal process is the fact that
Austronesian is a family of genealogically related languages that share a common ancestor
and have spread outwards from a homeland region. Thus, Austronesian history must in the
first instance be linguistic history. But it must also be a comparative and multidisciplinary
history if the past is to make sense. The archaeological record is crucial, since it tells us about
the spread of material objects and economic indicators such as artifact types, production
systems and domesticated crops and animals. Archaeology also provides absolute dates;
something that the linguistic record is not well placed to do. The biological record is also of

7
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fundamental importance, especially with the dramatic growth in the past few years of
genomic research and ancient DNA analysis.

We must now ask a fundamental question: are the prehistoric records of dispersal
derived from comparative linguistics, genetics and archaeology likely to tell the same story
of the human past, or completely different ones? The answer will be “the same” if we can be
sure that languages and native speakers spread together, as in many recent situations of
European colonization in Australasia and the Americas. But there must have been occasional
(and by no means universal) situations in which people changed or shifted languages, so that
the native speaker link down through the generations was broken. That such situations
occurred in the Austronesian past is suggested by human biology and genomics. In some
regions, the biological data seem to correlate only partially with the linguistic and
archaeological records, and sometimes even contradict them, a situation perhaps to be
expected whenever speakers of one language or members of one ethnic group have mixed
with speakers or members of another.

All of this points to a prehistory that has been extremely complex. Many thousands
of people, over a vast area of the Earth’s surface, have moved and interacted over several
thousand years to form the ethnolinguistic patterns that we today term “Austronesian.” So,
who are the Austronesians? They are, of course, the people who speak Austronesian
languages, regardless of biological affinity. This is an easy group to identify since within the
main Austronesian distribution (excluding most of New Guinea and some adjacent regions)
there are virtually no surviving pockets of other indigenous languages, which suggests that
the spread of the language family was quite decisive in world prehistoric terms. Furthermore,
where Austronesians settled, few foreign populations have successfully overlain or replaced
the Austronesian cultural and linguistic foundations, although they have certainly modified
them, as with the successive Hindu and Buddhist, Islamic and European cultures that have
influenced the region since AD 500. However, apart from some of the colonized territories in
Oceania where native populations were greatly reduced in numbers as a result of European-
introduced diseases, Austronesia is still quintessentially Austronesian.

From Forster to Early Bellwood — 1774 to 1975

| now move to examine the current status of Austronesian origins and migrations
studies, setting the context by looking at two preceding statements two hundred years apart
intime. | begin around 1774, when the German scholar and explorer Johann Reinhold Forster,
travelling on the Resolution with Captain James Cook on his Second Voyage, noted clear
biological similarities between Tahitians, Malays, the people of the Marianas and Carolines,
and the Tagalogs of Manila. He went on to suggest:
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that we may now trace the line of migration by a continued line of isles, the greater
part of which are not above 100 leagues [278 km] distant from each other.

Forster then went on to consider languages, employing a concept of divergence from
a common origin that was to be used again, rather more famously, by William Jones for Indo-
European languages about a decade later:

| am therefore inclined to suppose, that all these dialects [i.e., Austronesian
languages — Polynesia, Melanesia, Philippines, Malay - PB] preserve several words of
a more antient language, which was more universal, and was gradually divided into
many languages, now remarkably different.

Forster also noted that the populations who spoke these related languages in his day
were very varied in physical appearance. He gave a clear opinion on this by comparing
Tahitians and Vanuatuans (Tanna Island), two populations of different genetic ancestry (as
we now know), but who both spoke clearly-related Austronesian languages.

| suspect Forster was quite close to the truth, far closer perhaps than many of his
successors. Through the next 150 years, knowledge grew very slowly in the absence of any
coherent archaeological record. In my Man’s Conquest of the Pacific | provided an account of
many 19" and early 20" century opinions relating especially to Polynesian origins and
migrations, running from John Williams and Horatio Hale through to Thor Heyerdahl and the
Kon-Tiki. Some were rather rich in imagination and some were downright wrong, but
Heyerdahl does deserve credit as the organiser of the first high-publicity archaeological
project in the Pacific, on Easter Island in 1955-56. Of course, he was preceded within the
Austronesian region on a smaller scale by others, including Evans, Collings and Tweedie in
West Malaysia, van Stein Callenfels and van Heekeren in Indonesia, Harrison in the Niah
Caves, Gifford in Island Melanesia, and Emory in Polynesia. But Heyerdahl promoted public
awareness on a grand scale.

In 1975, | published in the pages of Current Anthropology what | considered at that
time to be a fairly succinct account of the state of knowledge relating to Island Southeast
Asian and Pacific prehistory. At this time, comparative linguistic knowledge was distracted by
an obsession with lexicostatistics and glottochronology; genetic evidence was restricted to
blood groups and serum proteins and henceforth of only marginal utility; and archaeological
knowledge about Island Southeast Asia was still dominated by the research of Beyer, Heine
Geldern and van Heekeren, together with Chang in Taiwan. Some of these pioneers were of
course often right, as we know from the burgeoning data of the present day, and most of
them had a very deep knowledge of Southeast Asian cultures beyond the purely
archaeological record.
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When | re-read Bellwood 1975 now, together with the comments published with it,
| am surprised to realise how little we then really knew. In 1975, there was as yet no clear
linguistic indication that the Austronesian languages had spread initially from Taiwan. This
came for archaeologists with a paper by linguist Bob Blust published in World Archaeology in
1976, at a time when a large amount of confusion over excessive chronology and the red-
herring of Austronesian origins in the Bismarck Archipelago was still in circulation. In 1975 |
dated the whole Austronesian dispersal, from an unspecified origin region in Island Southeast
Asia to eastern Polynesia, to between 3000 BC and AD 1000. This was not far off the mark in
terms of the current chronology (nowadays with Taiwan included), but more by good luck
than good dating since the date of 3000 BC was derived from a brand of glottochronology
that was using a fast Island Melanesian rate of linguistic change, a point driven home by Bob
Blust in 2000.

In 1975 also, there was precious little Neolithic archaeology in Island Southeast Asia
dated older than 1300 BC, which was also the date for the arrival of Lapita pottery in
Melanesia. In fact, the excessive chronology offered by glottochronology led me to suggest
in 1975, admittedly rather tentatively, that Austronesian languages were spread into
Melanesia over 5000 years ago by Australo-Papuan (then termed “Australoid”) populations,
with Polynesians arriving later. The new results from the Lapita skeletons at Teouma in
Vanuatu tell us just how wrong was this idea. We now know that Polynesians in craniofacial
and mtDNA terms arrived in Remote Oceania first, before migrating onwards into western
Polynesia. The current Melanesian population mosaic beyond the Solomons was created by
later admixture due to powerful gene flow from Near Oceania.

Many other understandings back in 1975 were also wrong. For instance, pigs were
thought to have arrived in New Guinea 5000 years ago (errors in dating cave sediments),
eastern Polynesia was thought to have been settled by AD 300 (more errors with C14 dating),
and Palaeolithic human settlement east of New Guinea was thought only to date from 6000
BC (lack of research). On the other hand, some major observations could be made, even then,
about various topics, including the independent development of agriculture in the New
Guinea Highlands; Lapita links with Taiwan?, the Philippines and the Marianas (although
almost nothing was then known of archaeology in southern China, so links further back were
impossible); and the high likelihood that Lapita people were essentially Polynesian in
phenotype and genotype. Indeed, | still agreed then with Bill Solheim’s view that
Austronesians evolved within Southeast Asia, mainly because so little was known about
southern China and Taiwan. On this, | was wrong.

1 At that time with only the Yuanshan culture of the Taipei region available for direct comparison.
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1975 is now 41 years ago. What have we learnt since about Austronesian origins and
migrations?

A Basic History of the Austronesian Languages

The Austronesian language family first “crystallized” in Taiwan, where nine of Blust’s
ten primary subgroups of Austronesian still exist. Taiwan thus has a strong claim to be
recognized as the “Austronesian linguistic homeland” on the grounds of genealogical
diversity. The tenth subgroup of Austronesian, defined by Blust as Malayo-Polynesian, is
characterized by a number of widely shared linguistic innovations and was spread by human
colonists from Taiwan to the Philippines and onward, eventually to reach all points of the
Austronesian world from Madagascar to Easter Island.

The ultimate homeland of the Austronesian languages, according to many linguists,
must have been the southern Chinese mainland, before ancestral groups actually migrated
to Taiwan. Unfortunately, linguistic ancestry at this remote time is so faint that few
worthwhile details can be added, apart from the very important observation that the
languages most directly ancestral to Austronesian were probably spoken somewhere in
coastal central or southern China. The expansion of the Sinitic (Chinese) languages into
southern China during the past 2000 years means that no unequivocal traces of such ancient
languages remain today.

An examination of the proto-language reconstructions of lexical items and meanings
that refer to the early Austronesian way of life allows linguists to infer that the “Proto-
Austronesians” who lived in Taiwan were agriculturalists who grew foxtail millet, sugarcane
and rice (having separate terms for growing, husked, and cooked rice). They doubtless grew
some tubers and fruit crops, but linguistic reconstructions for these at the Proto-
Austronesian level in partly temperate Taiwan are not as strong as for the cereals. They made
boats of some form (canoes and rafts — it is not certain if they had sails) and lived in timber
houses; they kept pigs and dogs (chickens are uncertain), and used bows and arrows, some
form of loom for weaving, and pottery. They did not cast copper or smelt iron. In
archaeological terms, they appear to have been fairly classic East Asian Neolithic societies,
with a material culture similar to that of many Austronesian communities in the Pacific
Islands that survived to European contact without a knowledge of metallurgy.

A millennium after this initial Austronesian colonization, the language ancestral to all
the Malayo-Polynesian languages (Proto-Malayo-Polynesian) was carried from Taiwan by a
seaborne migration to the northern Philippines. The chicken and new tropical crops were
added at this time, presumably in the Philippines, Indonesia and Island Melanesia, including
breadfruit, coconut, sago and bananas. Yams and aroids (Colocasia taro, Alocasia) were
certainly cultivated by this time and perhaps earlier. Unambiguous cognates now appear for
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the use of sails to power canoes — a very significant development for what was to come.

After the move to the northern Philippines, a veritable tide of Malayo-Polynesian
language dispersal seems to have been unleashed, as indicated recently by computational
linguistic analyses. The early Malayo-Polynesian languages that spread from the Philippines
through Indonesia and into the western Pacific were all very closely related in terms of their
reconstructed vocabularies, sharing 80-90 percent of common, everyday words. This
situation points very strongly toward rapid dispersal with very high rates of population
growth, leading to a continuous distribution of fairly homogeneous ancestral Malayo-
Polynesian dialect chains. A boat-borne human diaspora flowed through the Philippines into
Borneo, Sulawesi and the Sunda Islands of Indonesia, eastwards to the Mariana Islands in
Micronesia, through the Admiralty Islands to Island Melanesia (but not via New Guinea), and
onwards to Tonga and Samoa in western Polynesia. The flow might have been slowed a little
by the presence of non-Austronesian agricultural populations in parts of central Vietnam and
the Malay peninsula, and of course in Papuan-speaking New Guinea, since it is far easier for
agricultural colonists to establish themselves where there are only small pockets of hunter-
gatherers, rather than in an area already quite densely settled by other farmers.

Following the rapid language spread through Island Southeast Asia and into the
central Pacific there seem to have been several pauses, prior to further dispersals to Vietnam,
the Malay Peninsula, and eastern Polynesia beyond Samoa. The languages of Madagascar
contain Sanskrit loan words that only spread to Indonesia from India after AD 400. The
Polynesian languages share so many unique linguistic features, none occurring in the
Melanesian islands to the west, that a very long period of gestation in western Polynesia
(Tonga and Samoa) is indicated prior to their final dispersal through eastern Polynesia. This
gestation apparently lasted for almost two millennia before any other Polynesian islands to
the east were initially settled, around 1000 years ago, perhaps reflecting the difficulties
created by much wider sea crossings to new islands. These gaps would have been
exacerbated because the Pacific atolls were still drowned at 1000 BC by the high mid-
Holocene sea level, and this challenge perhaps induced major innovations in canoe
technology, particularly the capacious and seaworthy double canoe.

These successive stages of Austronesian dispersal, it will be realized, are based
essentially on linguistic reasoning. The absolute dating for them, together with many other
details of the material cultures and economies involved in the population dispersal process,
can only be provided securely by archaeology. As we shall see, the overall trajectories of the
archaeological and linguistic records, in terms of major expansions and terminations,
correspond with remarkable precision.
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Some Observations about Human Biology

In this presentation | will not become involved in technical discussions about
craniofacial and genomic population history in Island Southeast Asia and | do not claim
professional expertise in these disciplines. But there are two very important new sources of
data that must be mentioned:

1. The demonstration by Hirofumi Matsumura and Marc Oxenham that craniofacially-
analysable pre-Neolithic folded (squatting, seated, crouched, flexed) skeletons in both
Island and Mainland Southeast Asia, including southern China, are of Australo-Papuan?
morphology. Neolithic skeletons are generally supine and of Asian Neolithic morphology.
A major population shift thus occurred across much of Southeast Asia, but not in New
Guinea or Australia, between 3000 and 1000 BC.

2. The demonstration, through numerous genomic identifications of ancestry components
in living and ancient DNA3, that Austronesian biological ancestry can be traced back
substantially into Taiwan and the Philippines. The most recent observation in this regard
is that Lapita people in Vanuatu were of Asian Neolithic and not Australo-Papuan affinity.
However, during the early migrations of Austronesian speaking peoples in Island
Southeast Asia, admixture occurred with Philippine Negritos, Papuans, and with
Mainland Southeast Asians of a presumably Hoabinhian and pre-Neolithic identity who
spread across the Sunda shelf when it was emergent in the early Holocene. The genomic
evidence thus indicates that Austronesians both migrated and admixed, except when
they entered the empty islands beyond the Solomons.

The Archaeology of Early Austronesian Dispersal

The Neolithic in both Mainland and Island Southeast Asia was variously (not
homogeneously) associated with domesticated plants and animals, new forms of elaborately
shaped and decorated pottery, flaked and ground stone adzes, body ornaments of precious
stones such as nephrite (jade), and large open settlements (one hectare or more) of village
size, potentially sedentary. Such developments of settlement complexity are most evident in
Thailand and Vietnam, but 3500 year old Neolithic settlements of village size have been
excavated in northern Luzon and West Sulawesi, and much older ones in Taiwan.

2 | prefer this term to the more generally used “Australo-Melanesian”, simply because many Island Melanesian
populations reflect admixture and recent settlement. Aboriginal Australians and Papuans (interior New
Guineans, speakers of Papuan languages) descend in situ in a genetic sense more directly from Pleistocene
forebears.

3 j.e., plotted statistically from single nucleotide polymorphisms (SNPs) across the nuclear genome.
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Taiwan

The oldest Neolithic complex on Taiwan is termed the Dabenkeng, after a coastal site
in the northern part of the island. Currently, Dabenkeng sites date between 3000 and 2000
BC and occur all around the coastal regions of Taiwan. Their incised and cord-marked pottery
is very homogeneous in terms of shape and decoration, this in itself being a clear indication
that the Dabenkeng people belonged to a relatively unified cultural milieu and were perhaps
immigrants into Taiwan from Fujian or Guangdong, where similar pottery occurs at the same
general time. The only archaeological assemblages in Taiwan older than the Dabenkeng are
the flaked pebble tools left by the inhabitants of the Changbin caves and other sites in eastern
and southern Taiwan, but these assemblages show no signs of direct evolution into the
Dabenkeng Neolithic.

Until recently, attempts to link the spread of the Dabenkeng culture through Taiwan
with the early Austronesians were problematic, owing to the absence of any direct evidence
for agriculture, even though Dabenkeng sites are large, numerous, and mostly close to good
agricultural land. Several also occur in the Penghu (Pescadores) Islands in the Taiwan Strait,
where there are sources of excellent basalt for adze-making. But most Dabenkeng sites have
been found on the ridges and hills that rise immediately inland from the modern coastal plain
that runs down the western side of Taiwan. Such locations are excellent for archaeological
visibility, since sherds are strewn everywhere, but very poor for organic preservation.

With discoveries at Nanguanli, in the southwestern coastal plain near Tainan, the
difficulty in linking the Dabenkeng culture to the early Austronesians has been resolved.
Rescue excavations here by Taiwanese archaeologists led by Tsang Chenghwa during factory
construction in 2000 exposed waterlogged deposits dating between 3000 and 2500 BC, 7 m
below ground level and 1.5 m below modern sea level. They yielded Dabenkeng pottery with
cord-marked, red-painted, and red-slipped decoration. Other Nanguanli artifacts include
stone bark cloth beaters, perforated slate projectile points, shouldered stone adzes (some of
Penghu basalt), baked clay spindle whorls, tanged shell reaping knives, and shell bracelets
and earrings. Nanguanli also has complete dog burials, and large quantities of carbonized rice
and foxtail millet.

By 2200 BC, Middle Neolithic sites such as Chaolaigiao on the steep coastline of
eastern Taiwan, excavated by Hsiao-chun Hung, were associated with rice cultivation
(through phytolith evidence), red-slipped but otherwise plain pottery with declining cord-
marking, and a use of Hualian nephrite (jade) for adzes and ornaments. Eastern Taiwan is a
region of extreme tectonic instability owing to subduction, and uplift rates are estimated at
10 metres per millennium — a sure recipe for deep river incision and resulting soil erosion
(current research by Mike Carson). This landscape instability could have been a major factor
behind the further spread of Neolithic settlers into the Cagayan Valley of Luzon, leading
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especially to a search for suitable wet rice-growing terrain.

Dispersals into Island Southeast Asia and Madagascar

In Island Southeast Asia, archaeological traces of the Austronesian expansion of the
2nd millennium BC are visible in a number of rock shelters and open sites with red-slipped
and stamped pottery, polished stone adzes with quadrangular/trapezoidal rather than
lenticular cross-sections, dogs and domestic pigs, found through the Philippines, Borneo,
Sulawesi, Nusa Tenggara (Lesser Sundas) and the Moluccas. These sites, according to
radiocarbon dating, are oldest in the north (Taiwan) and become gradually younger toward
the south and east. In the Batanes Islands, fine cord-marked pottery of Taiwan type dates
from 2200 BC in Reranum Cave, and plain red-slipped (non-corded) pottery in Torongan Cave
from 2000 BC onward, following the same sequence of stylistic change as in southeastern
Taiwan. The Batanes open sites of Sunget, Anaro and Savidug all have circle-stamped pottery
commencing before 1200 BC, associated with pottery human figurines and use of Taiwan
jade.

In the Cagayan Valley on Luzon, the Magapit and Nagsabaran shell mounds and the
alluvial layers beneath the shellmound at Nagsabaran have yielded pottery with fine
punctate-stamping dating from ¢.1500 BC onward, related in vessel form and decorative
motifs to the early Batanes pottery, the dentate-stamped Lapita pottery of Melanesia, and
especially the contemporary punctate-stamped pottery of the Mariana Islands of western
Micronesia. Linguistically, the Chamorro language of the Marianas can be derived from the
Philippines, and the first settlers appear linguistically to have taken rice (but not pigs) with
them, the only occasion this crop was transported into Oceania. The Mariana Islands were
thus settled by a slightly earlier movement than that indicated for Lapita, and the open-sea
crossing to the Marianas from the Philippines, at least 2300 km, justifiably ranks as the first
“great voyage” known to us in Austronesian cultural history. The Palau (Belau) Islands to the
west of the Carolines have also yielded signs of occupation perhaps back to 1500 BC, or even
earlier, and it is possible (if so far unattested) that the early settlers of the Marianas passed
through there. However, the islands of southern Micronesia, especially the Carolines (mostly
atolls), were settled only after AD 1 when slightly reduced sea-levels allowed the atolls to
emerge. Like Polynesians, the people of southern and eastern Micronesia also soon
abandoned the use of pottery.

Some long-distance connections within the Southeast Asian Neolithic are very
striking. For instance, the red-slipped pottery at the site of Bukit Tengkorak in Sabah (1300
BC onward) was found with two rather surprising occurrences of a lithic nature: an industry
of agate microblade drills with possible Yangzi Neolithic (e.g., Tianluoshan) parallels
apparently used on shell artifacts, and obsidian imported from sources in New Britain in
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Melanesia, located over 3500 km to the east. This obsidian probably represents one of the
longest-distance transfers of a Neolithic commodity in world prehistory. Taiwan jade from
the Fengtian source near Hualian was also imported into the Batanes and Luzon, and a little
later to Palawan and central Vietnam.

Concerning the food producing economy at this time, many sites in Taiwan, Luzon
and Borneo have yielded traces of rice in grain, husk or phytolith form, possibly dating as
early as 2300 BC with impressed pottery in the cave of Gua Sireh in Sarawak. Sites with rice
phytoliths associated with red-slipped pottery include Chaolaigiao in eastern Taiwan at 2200
BC, Nagsabaran in the Cagayan valley at 1800-1500 BC, and Kamassi in West Sulawesi at 1500
BC (research by Hsiao-chun Hung, Deng Zhenhua and Anggraeni). Domesticated pigs of the
species Sus scrofa were widespread by at least 2000 BC in Luzon, together with dogs
(research by Philip Piper).

Dates for Neolithic colonization in the large islands of Sumatra and Java remain
uncertain owing to the sparseness of the archaeological record and the great depth of recent
alluvial sediment in the lowlands, but settlements in the mid-2nd millennium BC seem very
likely. The Malay Peninsula, which still today has many interior regions populated by
Austroasiatic-speaking (Aslian) populations, was probably first settled in coastal areas by
Austronesians during the Metal Age, less than 2500 years ago. These new arrivals would have
found Neolithic agriculturalists already present, with strong cultural links with Neolithic
populations in southern Thailand. Austronesians arriving in central Vietnam, perhaps before
3000 years ago, would also have found themselves among existing Austroasiatic-speaking
agricultural populations.

In one of the most extraordinary feats of long-distance colonization in history,
Austronesians sailed across the Indian Ocean west to Madagascar and the Comoro Islands
(the latter now Bantu-speaking), probably in the mid-1st millennium AD. Madagascar was
settled from southern Borneo according to current linguistic and genomic analyses, and its
archaeological record commenced after AD 500, although earlier hunter-gatherer settlement
there from Africa remains a possibility. The Austronesian settlement, which included an
estimated 30 Indonesian women, was thus fully Iron Age, belonging to the period of trade
across the Indian Ocean associated with Indic influence in Indonesia.

The Colonization of Island Melanesia and Western Polynesia

In the western Pacific, Austronesian colonists between 1200 and 750 BC left an
extremely clear-cut trail of pioneer Neolithic sites belonging to the so-called Lapita cultural
complex across about 6500 km of ocean and islands, from the Admiralty Islands north of New
Guinea to as far east as Samoa in western Polynesia). This impressive migration correlated
linguistically with the spread of Proto-Oceanic, the founder dialect chain in the Oceanic
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subgroup of Malayo-Polynesian, which today includes all the languages spoken in the Pacific
Islands from the Admiralty Islands and parts of coastal Papua New Guinea eastwards.
Although pre-Austronesian populations had reached the Solomons, all islands from New
Caledonia and Vanuatu eastwards were subjected to initial human colonization by canoe-
borne Austronesian-speaking groups, as far as we know.* Like highland New Guinea, these
islands were malaria-free beyond Vanuatu, and thus not subject to the very high infant death
rates that probably afflicted contemporary populations in malarial regions of Southeast Asia
and lowland New Guinea. Site sizes and numbers indicate that these populations grew rapidly
during the early stages of colonization, even if the initial founder groups were quite small in
number.

Lapita sites are generally well dated and well-studied in terms of artifacts and
economy. Key features include pottery with sand or crushed-shell tempers; forms include
globular cooking pots and open bowls, some with flat bases and others on high pedestals
with cut-out decoration. Some vessel profiles are sharply carinated, and pots might have lug
or strap handles and knobbed lids. Vessel surfaces are often red-slipped and the decoration
includes an intricate range of incised, circle- and dentate-stamped motifs that included
anthropomorphic faces, perhaps indicating a concern with ancestors that was common to all
Austronesian populations. A remarkable parallel for these face motifs exists on an undated
stone carving at Bulili in central Sulawesi, adding an intriguing element of mystery. It is likely
that the idea of dentate stamping, which replicates body tattooing and was probably carried
out with a tool like a tattooing chisel, originated somewhere in the Philippine region, with a
possible extension into Sulawesi. However, the bulk of Lapita pottery was made locally, and
a theory that Lapita pottery was essentially a trade ware no longer has support.

Later Lapita pottery tends to have simpler designs, and dentate stamping faded in
popularity after 750 BC in favour of plain ware in western Polynesia, although other styles of
incised, appliqué, and carved paddle-impressed pottery continued until late prehistory in
many of the Melanesian islands. Apart from pottery, other items of Lapita material culture
include stone adzes (all untanged) and chisels, shell adzes, a range of shell ornaments
including beads and arm rings similar to those found in contemporary sites in the Philippines
and eastern Indonesia, and fishhooks for trolling and angling. Bait (angling) hooks of shell are
also found in Neolithic sites in Taiwan, Timor and the Mariana Islands.

4 Some contemporary settlers beyond the Solomons might have spoken Papuan languages initially, but no
traces of any appear to exist today.
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Lapita Economy

The Lapita economy is of great interest because it indicates which crops and animals
passed through the equatorial filter of non-seasonal Island Southeast Asia to reach the
western Pacific. Annual cereals such as rice and foxtail millet disappeared, leaving dominance
to a range of fully tropical fruits and tubers. Pigs, fowl, and dogs are all present in the Lapita
record, although not all sites or island groups have yielded them, and it is clear that Lapita
settlers, for a while at least, would have been distracted away from their domesticated food
supplies by prolific wild resources in the areas they colonized, until these became reduced
by extinction and local extirpation. Plant remains from waterlogged sites in the Arawe and
Mussau Islands include taro, coconut, candlenut, pandanus and the canarium nut, most
exploited as well (with bananas) by pre-Lapita populations in New Guinea.

Village settlements, in some cases of stilt houses over shallow lagoons as in
waterlogged Yangzi basin Neolithic sites, occupied zones marked by sherds, earth ovens,
hearths, postholes and other features; they average about 1 ha in size in coastal and small
offshore island locations, growing to a maximum of 7-8 ha in the Mussau Islands. A fairly
healthy inter-island exchange of obsidian from New Britain and Admiralty Islands sources
was carried out in western Melanesia, and some was carried in limited quantities much
further afield, to Vanuatu, New Caledonia, Fiji, and even (as we have seen) to Sabah.

The Settlement of Polynesia

Lapita colonists reached Tonga and Samoa in western Polynesia by about 900 BC. As
in Melanesia, the decorated forms of Lapita pottery lasted for only a few centuries, with
continuing simplification, eventually turning into a rather basic plain ware of increasing
thickness before the eventual demise of pottery in Samoa and southern Micronesia c¢.AD 300.
Of course, pottery was difficult to make on coralline islands that lacked clay. But this cannot
be the whole story, since Remote Oceania has many volcanic islands with good clay sources
but no potsherds. Oceanic cuisines, focused on fish, meat and tubers, could manage perfectly
well with earth ovens rather than pottery, although this does not explain why pottery-making
continued until ethnographic times in some parts of New Guinea and Island Melanesia.

Together with the disappearances of rice, millet and loom weaving (and the
associated clay spindle whorls for spinning fibers), the loss of pottery making suggests that
early Austronesian societies underwent “bottleneck” losses as small groups pushed ever
further east, gradually losing contact with their more complex homeland cultures and leaving
behind aspects of cultural knowledge. Nevertheless, although Polynesians might well have
lacked rice, pottery and woven cloth, not to mention bovids, metals and the wheel, they
reversed inexorable cultural loss by inventing the double sailing canoe, a remarkable
construction that allowed the discovery and colonization of islands located thousands of
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kilometers over the horizon, with a full suite of transported crops and animals. They also
honed bark cloth and stone adze production to rarely-equaled fine arts, and developed
complex forms of terraced-field and canal-fed taro irrigation, as well as palisaded earthwork
fortification, the latter reaching an apogee in New Zealand. Eastern Polynesians also
constructed massive stone platforms associated with competitive chiefly levels of society in
the Hawaiian, Society, and Marquesas Islands. On Easter Island they adorned such platforms
with those famous rows of top-knotted statues, carved and erected entirely with Neolithic
technology.

Linguistically, the settlement of the islands in central and eastern Polynesia that lay
beyond the Lapita zone — the Marquesas, Societies, Cooks, Australs, Tuamotus, Hawaii,
Easter Island, New Zealand and many others — occurred after a long period during which
population dispersal paused in western Polynesia. The archaeological record is now in perfect
accord with this. Current interpretations of radiocarbon dates from archaeological sites
suggest that none of the island groups just named were settled before AD 900, and some not
until several centuries later. During this migration standstill, Proto-Polynesian society and
culture developed in western Polynesia out of its Lapita (Proto-Oceanic) roots — the basic
configuration ancestral to all the ethnographic societies of Polynesia, and one subsequently
modified in each island group by differing processes involving chance, environmental
variation, and interaction.

The Polynesians who eventually settled New Zealand c¢.AD 1200 were the first
Austronesian-speakers for over 4000 years to set foot in the temperate zone since the
settlement of northern Taiwan at ¢.3000 BC. The response of the majority of the South Island
Maori, finding themselves living beyond the climatic range of their North Island and
Marlborough sweet potato agriculture, was to return to a purely hunter-gatherer lifestyle
that survived until European contact.

Once the process of eastern Polynesian settlement began, there is good reason to
assume very rapid population growth in such healthy and disease-free environments, with
so much marine food available to the first settlers together with their transported crops and
animals. Demographic profiles from similar situations of first-farmer colonization, for
instance from Pitcairn Island following settlement by the Bounty mutineers and their families
in 1790, and from the colonial frontiers of the United States and Australia, leave no doubt
about this. Just how fast early eastern Polynesian populations might have grown can be seen
from an analysis of the numbers of archaeological radiocarbon dates (as proxies for human
population size) through Hawaiian prehistory. In this case, human arrival a little before AD
1000 was followed by a very rapid population increase for the first few centuries. Population
later declined, reflecting in part the devastating effects of introduced diseases in the 18th
and 19th centuries, although radiocarbon dates are not accurate enough to separate this
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factor from an indigenous late prehistoric leveling-off of population resulting from resource
stress.

In terms of interaction between different islands, recent research has shown that
early central and eastern Polynesian cultures were connected over thousands of kilometers
by the long-distance transport of basalt, a volcanic rock used for adzes and other tools. Basalt
from Samoa has been found widely in Tonga and the Cook Islands, and that from the
Marquesas also in the Societies, southern Cooks, Tuamotus, Mangareva and Fanning Island.
Whether these connections involved regular two-way voyages is uncertain, but in the early
years of human settlement such return voyages would certainly have been assisted by the
large flocks of homing birds with each sunset. As these flocks diminished with increasing
human predation, this aid would have been compromised. Nevertheless, we know from
European explorers’ and ethnographic records, and from comparisons of late prehistoric
artifact styles (especially stone adzes), that some inter-island contact was still occurring in
the 18th century, and indeed until the 20th century in the Caroline Islands of Micronesia
using traditional canoes and sailing methods.

Why Migrate?

Why did all this island migration come about? Simply looking for new islands for
agricultural land or other resources does not explain everything, given the huge sizes of many
of the islands of Southeast Asia, even now underpopulated in some remote equatorial
situations. It has been suggested that periodic increases in the frequencies of westerly winds
due to El Nifio-Southern Oscillation (ENSO) climatic cycles would have encouraged sailing to
the east, but westerly winds alone are unlikely to have started the whole migration process.
There must also have been something cultural, including perhaps advances in navigation and
canoe construction. Let us not forget also that an island over the horizon will not exist in the
human mind until someone becomes aware of its presence, either by watching migrating
birds or by getting there in person. In the latter case, getting back home again, perhaps by
sailing out towards the wind and back with it in the rear, could have opened an opportunity
for many others to attempt to migrate.

A further suggestion here is that like the youth of today, so the youth of millennia
ago needed outlets for their energies, ways to gain self-esteem, success, and peer-
recognition. The founding of new communities became a high-status activity and a major
source for the embellishment of epics and mythology. In tribal agricultural societies with
institutionalized forms of land ownership, where status and rights to land were to some
degree determined by ancestry, gender and birth order, there would always have been
situations in which younger sons, able to found only lineages of junior rank at home, would
have sought to establish a new senior line by the colonization of new territory. If such desires
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are institutionalized and given formal social approval (for instance, the New Zealand Maori
named many of their tribes after their founder figures), then a very powerful motivating force
for active colonization will be unleashed. In the case of the Austronesians, this force appears
to have become more significant as populations moved further and further east toward
Polynesia.

Postscript
| suspect that two other perspectives on the Austronesian past will be discussed in
Nusa Dua:

1. That the Austronesian-speaking populations of Island Southeast Asia are of indigenous
genetic ancestry, and that dispersal through Taiwan either did not occur at all, or was of
minimal significance. This perspective reflects some mitochondrial DNA research on
living populations and some linguistic ideas about language shift.

2. That there was a Mainland Southeast Asian Neolithic and “Austroasiatic” settlement of
at least western and central Indonesia before the arrival of Austronesian-speaking
settlers. This research reflects certain linguistic observations.

| have opinions about both perspectives, and agree that there may well be some
people living now in Indonesia for whom such ancestral explanations could work. An
existence of Neolithic contacts between the Thai-Malay Peninsula and Sumatra would not be
at all surprising. But | also have many misgivings about the overall significance of these two
perspectives, especially from an archaeological perspective.
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DIASPORA AND
INTER-REGIONAL CONNECTION
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OCCUPATION AND DIASPORA OF AUSTRONESIA:
LEARNING FROM GEO-OCEANOCLIMATOLOGY PERSPECTIVE
IN INDONESIAN MARITIME ISLAND ON ENHANCHING
RESILIENCE LIVING IN THE COASTAL PLAIN AND SMALL ISLAND

Wahyoe S. Hantoro

Introduction
Background

On the living world map appears the spots of the occupation area of group or tribe
which physical and its culture are at similarity. Concerning Austronesia, principal question
must be arised, what and who Austronesia is. It is interesting to be questioned how
Austronesia as the group that posses almost perfect similarity occupies the large area at
almost one fourth equatorial zone. The larger part of the area physiographycally is an open
sea, Indian and Pacific Ocean and its ilsland. What the reason is the existence? Does the
diaspora’s coverage begins from just the small area then propagate trough time? Both
principals questions above will be discuss in this paper. But the other question is still possible
to be discussed based on the data so far had been found. It can be assumed that the last
change on physiography in SE Asia region following the eustatic sea level may contribute to
the selection of the more permanently occupation of the group. Dispersal of Austronesia is
estimated had to be started since the last glacial period to Upper Holocene (Present Day).
This could happen soon the sea level starts to increase and lasts through long period and
happens on several time although continues when sea level almost reachs close to the
present day level. Austronesian occupasion covers almost one fourth of world surface which
Indonesia is supposed to be almost in the center of its dispersal (Fig. 1-1). This large dispersal
is still being questioned on why, how and when does Austronesia migrate? Under what
situation they lives until the decision to move? Where and at which environment does the
Austronesia prefer to live? Which way Austronesia use to disperse? Then, does Austronesia
return to the previous habitat? Does they all use the same route? Why does the larger part
of diaspora being a marine coverage? Part of those questions, the answer may related to the,
physiographical, geological as well climatological background of where Austronesia lives. This
idea allows us to propose a new sight through updating data, giving new approach and
perspective to understand the reason of diaspora. Though the discussion focus to the
negative driving force, there could be positively reason of diaspora as well as looking for new
social contact to open new market of their goods.
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Isotopic data from cave’s speleothem and coral’s core indicate that there were
several spikes in the climatic signal belong to the long drought in Indonesian region
(Morwood., et al., 2004., Gagan et al., 2004, Abrams et al., 2007, Griffiths et al., 2009.,
Griffiths et al., 2013). This extreme event could induce serious forest fire as we observe
present day. Other geological extreme event leaves and prints signal of volcanic euption in
the past (Scroxton et al., 2016 ).

The article is the elaboration of previous one that had been published almost 10
years ago (Hantoro, 2006). It tries to see and looking for relationship whether the disaster
and environmental stress are the important role triggering the people taking important
decision to explore unknown destination to be settled. This insight discussion of the
Austronesia diaspora which the principal area is in Indonesia may bring advantage to the
future develpment of archeological research (Simanjuntak et.al., 2006) especially to open
opportunity to find archeological sites that actually immerged below sea level (Hantoro.,
2006). Aims of this synthesizes may bring advantage to the present life of Austronesian
descendant that now being a big nation, name as Indonesia, describing their future culture
among the global trend of human kind evolution.

Approach metodology

The idea to approach understanding of Austronesian Diaspora is to use multy
dicipline (tematic) data and information. One that could give important contribution is
geological information through understanding classic concept in geology proposed by Hutton
(1785) in Lyell (1830) “ the present is the key to the past”. Present geological as well
meteorological process could happend similarly in the past during diaspora of Austronesia.

The approach of this paper is to answer the question related why and how the
Austronesian disperses and what the driving forces they have to or willing to leave their
habitation. In this paper, there is not any more discussion on what and who the Austronesian
is, except to assume the origine, the occupation place in the island arc and when doe diaspora
start.The approach to discuss the relationship between diaspora and the possible driving
force, is to try to trace back and understand the environmental situation where Austronesian
lives and how serious this stress situation forces to leave. Despite the assumption that
Austronesia starts from the island arc, that the starting point of diaspora could be from the
place somewhere outside the island arc too. Leading to that hypothesis, it needs another
reasoning why that moving out from the origin homeland has to be done. Are there any
reason of extreme event too, but whats is the driving force? Natural or anthropogenic forces?

Other hypothesis is the diaspora had been discussed in many ways and times. So
when did the migration take place? How did they go? What kind of transportation did
Austronesia use. Anyhow, the long migration traversing dense forest and most probable the
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sea, should be supported by an advance navigation at that period. In order to test that
assumption and to obtain more enlightment to the Austronesia diaspora, the approach
metodology to be proposed are:

- Estimation to the possible locus of Austronesia’s settlement, in the single large
occupation or in the several dispersed location in island arc region but could be outside
of Indonesia teritory.

- Estimation to the timing of the starting migration, the way and the path of dispersion

- Estimation to the negative driving force that induces diaspora

- If there an environmental problem, what serious situation to Austronesia’s life
related to the lost of carrying capacity of the local resources

- What the extreme event such calamity which negative impact is an environmental
stress induces the vulnerability on the food stock and water or outbreaking the
disease.

- Is there any relation between the stress condition with the social conflict

- Instead the driving force, there should be positive driving force as well eagerness to
open new sight on social or commercial contact to offer their goods.

The better understanding to the diaspora may be achieved by describing and
analyzing those above mentioned points. The configuration may be far from the real
(situation and process) of diaspora. Anyhow new data information may bring enlightment
and encouraging scientist towards better understanding on how, why and when diaspora
happens.

General setting:

Refer to the present situation of the general setting of the island arc, so the
anomalous of those parameters in the past might control the dispersal of the Austronesia.
There is close similarity the past with the present physiographical and climatologically
conditions that control the changes of the environment where the life is so depend on.
Extreme event of those natural situation is an important driving force that influence to the
human living as well other living creatures that might be an essential food stock of
Austronesian. Sea level variation must be considered as other potential control in the longer
time that had changed the physiographic of the Indonesian Island Arc.

Physiographical setting
Physiography and geology may contribute significant factors controlling the
Austronesia diaspora in South East Asia (Ollier C.D, 1985). The dispersal area covered a very
wide range on different physiographical as well geological setting: consists of shallow
epicontinents, small islands, open seas, straits, river’s stream, lakes, coasts and swampy
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lowlands, from the island arc ther spreaded ot to Asian to Australian land even to Australia
and Pacific region. Change on physiographical setting of the island has close relation to the
change of sea level at almost sequentially happen at around 12.000 yrs. This change is
relatively important than change due to tectonic process as it evolve a large area and at
bigger magnitude as the sea level was about — 135 m below present level during the
maximum glacial period (LGM). Those tectonic changes bring less change on physiographical
view as it evolution last in a longer time scale, milenial or even ten milenial scale (Hall, 1997).
Change on the thousand years scale of the physiography must be a much bigger time scale
than the life time of human being. But we will work on the human occupation and its culture’s
imprint that could be last in the longer period.

In the west part, Java, Sumatra and Kalimantan, those are the big islands, presently
are separated by shallow inner sea basin, named Java Sea and Karimata Strait, extend to
South China Sea in the North. This large basin is the epicontinental-sea of the South East Asia
Land. Outer sea of Sumatra and Java is deep outer arc basin that faces to the open Indian
Ocean. (Fig.1.1-1). Sumatra and Java is the important land to its fertility of the land due to
volcanic product, rather than Kalimantan, other big island that tectonicaly is more stable
without any recent volcanic activity. Those islands belong to the long river valey which
streams may bring any advantage to the human being, had been functioned to move up or
downstream as the valley is relatively open then the hilly morphology of dense forest. The
more advance river’s transportation is using raft, it makes the movement along the river
becomes a breakthrough before invention of wheel for their wagon moving in the land.

Geologically and physiographically, those islands are not belong to the west or east
part of island arc. Sulawesi island has an important role on the southward migration from
Asia through Philippine. To the east, bigger island is Papua which river is relatively long
connecting coastland and mountain range. The high mountain seems to be considered to the
important morphology that seperates Papua into two different basin. This island had been
produced from the northward movement of Australian continent (Hall, 1995) (Fig.2.1-1).
Papua is separated from Australian continent by the shallow Sahul Sea. Land conection
during LGM allows to the migration south north vice versa. A large mass of thick ice cap
covered the mountain during LGM (Allison 1976). Traversing north south of human being was
ceased during that period (Hope and Hope, 1976). Melting of ice caps then reopen the path
14.000 yrs BP, as proved by increasing charcoal in the cave close to Hogayaku Lake (Petterson
et al., 2002, Hantoro, 2006).

Climatological Setting
Indonesian Island Arc is under the tropical climate which monsoon is one of the
climate components. This region has 3 different rainfal zones (BMKG, 2007). Those 3 rainfal
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types may bring also significant advantage to the movement as the possible way to move by
using river valley than traversing dense forest. Asian-Australian monsoon system mainly
works in the western part of the island arc (Fig.2.2-1). To the east, seasonal weather is more
influenced by the Australian — Pacific system. Daily air and sea surface temperature slightly
varies. Monsoon rain mostly is recorded in the whole region, but in North East of Indonesian
region does not shows any monsoon rain. Local mechanism as influence of deep Banda Sea
could induce this anomalous. Tropical cyclon ceases soon aproach its path close to equator,
but the heavy rain is one of the impact to the equatorial zone as well strong wind that induce
big wave (Fig 2.2-2).

Unusual regional weather often happens above the scale of variability, such as
appearences of “Dipole Mode”. This regional anomaly had been detected during Upper
Holocene (Gagan et al. 2004). If it couples with other regional variability, it may induce an
extreme climate anomaly. ENSO-La Nina and Indian Ocean Dipole Mode are the regional
climate variability, which coupling’s response may induce more global scale weather anomaly
(Fig 2.2-3) as the stress environment as well drought to selected area. Coupling with other
regional event as Madden Julian Oscilltion, the wet of dry season or inversely dry of wet
season appears as deterioration on the climate variability. Strong anomaly of those variability
may induce such stress to the water budget as long drought or flood. Recent study using coral
and speleothem from Indonesian region reveals that several extreme climatic event appears
during long period of Upper Pleistocene (Abram et al., 2007)(Fig 2.2-4). In the millenial scale
of change, during maximum glacial, sea level may drop to almost to -135 m below present
sea level. Large changes on Sunda Platform from sea to the land environment can be followed
by the change on regional climate system such as the change on hydrological balance, albedo,
primary production and other meteorological condition (Hantoro, 2001).

Despite negative impact due to climate deterioration, seems that Austronesian
learns to take advantage become positive impact. Decreasing SST in eastern Indian Ocean
during 10D induce higher sea surface air pressure that is follow by west ward air mass
movement to the East Coast Africa. The eastward movement happends during the opposite
IOD. It almost lasts until 3 month during, enough long for the simple sailing boat crossing the
ocean (Figure 2.2-4 a-b). East ward trade wind during Nino and Nino Modoki from West
Pacific and Indonesian Island gives advantage to the east ward moving people to the island
in eastern side of Pacific Ocean (Figure 2.2-5 a-b). The return to the west could be supported
by west ward trade wind due to the regional anomaly during La Nina.

Geology
Setting on geology of the study area is one of the important factors that may control
the physiographic evolution of the area (Fig.2.2-1 and 2.3-1), but also on the producing the
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factors that give influences to the islands where the Austronesia lived as well as it give the
fertility to the land. Volcanic product gives fertility to the land and support good hydrological
balance. Moving into this fertile area is necessary carried out to make sure that their needs
easily and sufficiently available around them. Geological process produces mineral that
essentialy needed for human being as metal industry and fertilizer. Instead as positive
support factor, geological setting may be a factor producing stress that pushed the
Austronesia changed the habitat, moving to the suitable and comfortable site, escaping from
the threats coming from geological hazard.

Geological extreme events had marked this active arc with earthquake (Fig.2.3-2),
volcanic eruption and other hazard related to the geological process as landslide, etc. In the
historical of volcanic hazards, there are some big volcanic eruption that brings regionally
strong impact as the devastation of the environment but also other living matter. Huge Toba
eruption is believed induces the cease of south east migration from Asia to the island arc.
Strombolian type of Tambora eruption sweeps one sultante’s generation around the area,
and known as a year without summer in Europe due to the ash dispersion in the atmospher
covering the globe. Other more recent calamity on geological hazard was the Krakatau
eruption. The repeated explosion generates tsunami that hits coastal zone around Sunda
strait. Paroxisma of the eruption is followed by the caldera collapse that generates biggest
tsunami and sweeps the living around the strait (Fig. 4.2.1-Ac2). Casualties is estimated close
to 30.000 people died. According the coral data, there is relict of other old Krakatau eruption
but without any clear tsunami that follows. Wild fire hits villages and plantation in Lampung
district due to the pyroclastik falls.

In the heavily tectonized zone, thrusting, folding and faulting of the geological
formation weakens the outcrops becomes unstable (Fig. 2.3-1). Heavy weathering and
rainfall of is induced by seismic shock produces land slides or rock falls. Coupling of geological
and climatological extreme event may increase the degree of the threat.

Environmental condition

The large sea area relatively stable on the climatic setting but could be varies through
time on weather condition. Strong anomaly on the weather condition may induce slight
change on the tropical land environment. Relatively stable climatic condition in the tropical
area could be an advantage to Austronesia manages the natural resources. Evolution and
finding on the resource management bring Austronesia to enhanche capacity to optimalize
the environment in order giving more food stock by cultivation and domestication and other
advantage.

During low stand sea level, the island arc was the large flat land which Sunda Platform
was the the northern edge (Fig. 1.1-1). In the south east, Sahul Land was the land bridge that
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connected Papua to Australia. This large paleo - Sundaland was presumably occupied by
tropical forest of low land and wetland. The humidity relatively low (Polhaupessy, 2002 and
Dam, 1994) as well its temperature, if it was compared to the present state, so it might give
considerable large grassland in those emerge land. Long-drought might induce also forest
fire. Large scale of tsunami due to earthquake sometime sweeps the emerge coast of the
West Sumatra, South of Java, Lesser Sunda and Banda Sea to the east coastal area face to the
rims of plate convergence.

Basic Questions:

Tough this article does not discuss about what and who is the Austronesian, but as it
had been stated above, there are basic questions related to origin and where their long
sttlement was before they migrate then the reason as well the driving force to the
Austronesian leaving from their homeland. It is necessary indeed to understand when
Austronesia starts to move.There is still less evidence of both the origin and where the
settlement in the island arc was. Regarding the large of the coverage of the Austronesia’s
occupation, those must come from many possible sites that had not been found and reported.
The next question to be arised is related to the more detail reason why did and what did the
driving force.

Possible Origin and Settlement in island arc?

Fact that data on Austronesian origin is difficult to obtain, several hypothesis
pertaining to the place of origin, the most possible are: Taiwan, Yunnan, SE As China
(Yangjiang) SEA and west part of Indonesia, Sunda subcontinent and South Pacific (Jacob,
2006), it seems that discussion of the dispersal brings us to the hot debate too. Based on
several archeological finding, Austronesia possibly come from the Asia Land (Fig. 3.1-1)
(Belwood, 2006). Where the place Austronesia use to settle relatively in the long time and its
dispersal pattern seems to be a chalange to find the data supporting the hypothesis here to
be proposed (Hantoro, 2006). It is thought that modern Homo sapiens did not occupy the
Pacific region east of Wallace’s Line in the Upper Pleistocene (Dijk and Thorne, 2002). So did
Austronesian follow their anchestor? The better knowledge on their exploration way, seems
that eastern part of the island arc to Pacific region becomes more accessible to be be
occupied.

We may start by the assumption on the possible long time occupation of Austronesia
in Indonesian Island. This model can be based on several criterias and conditions that
minimally must be needed by the Austronesia on the looking for the suitable home land.
Considerations of the suitable habitat that is shelded from the hazardous threat and other
reason on resources, are:
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- Sandy coastal or estuarine, gentle sloping river banks, well protected to the high tide.

- Site close to the evacuation way as rapid escape from and adaptation againts any
hazardous threats.

- Good acces to the food stock and water, as well materials for light shelter or building

- Good acces for the visitors come but shelded from the wild animal and other human
attcker (fencing, etc).

- Well protected againts extreme weather (typhon, flood, wild stream, etc.)

- Possible cultivation site or area (open river banks, staging house, etc) as well
domestication

Possible settlement and occupation setting of Austronesia in Indonesia

Several well preserved archeological sites allow to presume, but are not still enough
to conclude that Austronesia used to settle permanently in long time in the whole island arc
(Fig.3.1-2). Sheltered place as a cave is the common well preserved archeological site of
relatively longtime occupation so far that had been found. Caves in karsts morphology of reef
limestone’s or volcanic area, are generally found where the Austronesia use to left their
historical print as it was kept and well preserved passing through the time. Old reef limestone
is geologically found forming hilly karsts morphology, it offers to Austronesia as the best
place to find the suitable rooms. It’s important to explore the Sunda Epicontinental Sea to
find the bigger reef limestone outcrop, where the archeological site possibly can be found.
This can allow us to conclude that Austronesia lived some time or just used to pass through
that stable low land during the maximum glacial period. Emerged limestone is outcropped in
Kai, Aru and Yamdena islands close to Sahul platform. Rock shelters of marine notches are
found in the steep front slope of marine terraces.

- Relative Stable non volcanic island (Kalimantan and Papua)

Kalimantan is geologically an aseismic cratonic island that performs a mature
morphology of V or flat shape river valley and folded mountain ranges of metamorphic, old
sediment to intrusive or extrusive volcanic rocks. Wet tropical climate produces thick soils
where dense forest contain and keep rich natural resources, this must be sufficient to
Austronesia lives as the collectors (pre harvest). There is not any active volcano in West
Papua, but this island shows relatively under an active earthquake (Fig. 2.3-1 and 2.3-2).

Stable islands also have reef limestone outcrop, it provide cavernous habitat where
Austronesia found sheltered place. Dense forest may not be comfortable for Austronesia to
live in a rather bigger group as it was not easy to find enough space to move and stay without
any shelter place. Dense forest of big and tall trees reduce the mobility. Swamp and
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inundated land do not provide good habitat for such settlement, also reduce mobility as well
as the risk increases on traversing.
- Active tectonic islands (Sumatra, Jawa)

Zone of the active seismic and volcanoes usually performs a rough morphology, build
from volcanic product covering folded sedimentary or metamorphic rocks. This zone is well
covered by dense tropical forest. Locally, reef limestone offers karstic morphology with many
caves. So this zone may provide sheltered and suitable “home”, close by the living resources.
Rough morphology in the mountain range prevent Austronesia to catch and domesticate the
animal as living stock. Large fluviatil and alluvial down stream sediment’s outcrop offers a
fertile field of the dense forest. This zone is not enough suitable to settle as the limestone
cave was quite far and dense forest prevented Austronesia move easily. Rough and unstable
morphology reduced mobility and probability to catch the prey as it also increase risk of the
landslide.

- Sulawesi (Celebes)

Geological evolution of this island produces present physiographycal view that
reflect different geological outcrops. East arm of this island cosists of metamorphic as well
old sedimentary rocks while west arm is part of the volcanic chain connected to the north
with recent of Phillipine volcanism. (Fig. 2.1-1, 2.3-1 and 2.3-2). Paralelel to those volcanic
islands, group is smaller island of sedimentary rocks. Those two lines of island have important
role as the stepping island during people migration from Asia leaving from Taiwan through
Philippine to the south enter Indonesian region.

- Lesser Sunda Island and Molucca.

This zone typically consists of two different zones. Volcanic zone consists Bali,
Lombok Sumbawa, Flores, Alor until Romang in volcanic Banda Arc. Non volcanic outer arc
consits of Sumba, Sabu, Rote, Timor to the east until Tanimbar and Kei Island in Banda Arc.
Those two lines of island arc are important as stepping island from the main Sunda Land to
Sahul Epicontinental Shelf part of Asutralian continent. Cavernous limestone that is close to
tropical forest or grass land, is a suitable site for Austronesia’s life. Water is sufficiently
available from the creeks, flowing down to the coast. The islands are separated by narrow
but deep strait that was relatively easy to be crossed over by Austronesia moving out from
Sunda mainland (Walters, 2002). Other important resources are the volcanic rocks material
(basalt and chert) for Austronesia to produce their tools.

For the positive value, this zone has supports as habitat for food (fish and other
animals) and the less dense forest to be traversed. The threats that may come from the
volcanic activity as well seismic shock of the tectonic earthquake. Wild fire appears during
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long drought in the savana. Unstable volcanic rock is sensible to the landslide or rock fall
during wet season or due toseismic shock. Regarding eastward diaspora to the Island in
Pacific, island of North Molucca and Papua are the potential starting point. To the south, Sout
Esat Malocca’s island as well Papua is potential starting point (Fig. 1.1-1, 3.1-1).

- Sunda and Sahul Land

This emerged land had been exposed during almost 7,000 years long, at the
maximum glacial period. This shallow sea attains the maximum large when the coast extends
during the lowest sea level, at almost 130 m below present position. Consider to the large
low lying land of the tropical area, this land could has an important role in the human kind
history. Arising and evolving human culture as well knowledge could be happend in this area.
That why some scientist point out this area as the possible origin (Jacob, 2006) of the people
that spreads out around SE Asia.

This land emerges repeatedly during maximum glacial when the sea level drops to
the lowest position. The coastline shifts far, extending the large low lying land and coastal
zone. Fluvial erosion leave behind deeply incision to the emerged land, forming U shape of
river valley, which water’s flow transports volcanic materials down to the front slope of the
platform to the South China Sea as well to the east to Flores Sea (Fig. 3.2.5-1). Changes of sea
level produces repeated erosion during successive low stand sea levels.

Sahul Land in the East connects Papua with Australia during LGM (Fig. 3.1-1). The
islands Tanimbar and Kai are the high points where carbonate limestone is outcropped.
Geological process and dissolution produces cavernous rock outcrop, an environment shelter
rocks for Austronesia used to live. During LGM, the large ice cap that had formed in the
mountain in Papua prevented north-south migration. In the south flank of the Jayawijaya
Mountain, colder weather induces Austronesia to moves down to the low land then
traversing shallow and narrow strait until north of Australia.

Austronesia Diaspora: reason to be discussed

Traversing unknown dense forest land is relatively high risk for the Austronesia, but
it is relatively acceptable than traversing open sea. The fact that wandering must be carried
out by crossing the rough and open sea by using the simple transportation device, it must be
done by an extraordinary people and under an extra ordinary situation. The question that
can be proposed here: does Austronesia crosses open sea by its own eagerness or accidently
due to extreme event? Where and when does the sailing start? What is appropriate sailing
technology used in that wandering? That hard and risky traveling must be decided under the
specific circumstances; understanding the weather, navigation and sea condition.
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Possible of dispersal

Assuming that Asutronesia enlarge from the migrated group of Asian Land, then
occupies island arc, so the diaspora should start the time Austronesia is being under stress
that happened in island arc. But it is still possible, consider to the future finding of
Austronesia’s culture, the Asian people who migrates to island arc can be the proto
Austronesia who starts to dispers in the large area as being identified.

- Reason of dispersal:

The reasons of Austronesia disperses throughout Indonesian Island Arc were
generally can be based on several perspectives. Those can be natural as an external forcing
but also anthropogenic as well negative or positive reasons. External forcing to the diaspora
could be the stress that brings threat to the security and welfare of the group. The reason
that there is no more garanty to protect the life, could be the right reason to be accepted
here. Concerning the availability of the reserve on the resources, the island arc’s environment
is being relatively well inhabitated and belong to the enough bearing capacity. This allows
the group to build colonization but it may be not enough favourable for the security reason.

Herewith, the hypothesis on some security reasons related to the threat that must
be avoided or security for Austronesia moving and selecting the target occupation as well
during movement to toward the target, those are :

- threats from natural hazardous event

- geology: volcanic eruption, seismic shock, land slide and rock fall
- meteo climatology: typhon, flood, severe drought and fire.

- oceanography: high wave season, strong current, high tsunami

- attack or ambush from hostile group and enemy

- save from the wild animal

Despite those threats as driving force to move as lack of security or unconfortable
site of the occupation, diaspora or change of the occupation may be caused by:
- the origin of the occupation is getting lessen on the bearing capacity on the land, living
stock, water and material for industry (wood, rock, metal, etc)
- collecting and harvesting food stock and other material getting distance
- inadequacy of land for cultivation or for aquaculture, domestication or lack of clean
- water sources.

Other reason of diaspora is supposed to be induced by the internal competition or
exiled by the group:
- Internal conflict compels part of separates and leaves out the group
- Inexile or escape from the internal conflict to compete or scramble the power or other
social position
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Other reason of diaspora is the eagerness to explore new habitat as well possibility
to expand the teritory, trade connection or finding new material (metal, cloth, weapon,
precious goods, etc. Enthusiasm increases when the improvement on new technology and
understanding of the environment increase. Those supports the ability and increasing the
certainty as well its self confidence to overcome the problem during movement through the
land or the sea. On the technological capacity can be notes:

- Availability of the tools to produce more precise product, it means the better material
is needed (metal, woods, rocks, tissu, etc.

- Understanding on the environment and ists utilisation to increase exploration
capability

- Understanding to the natural process as well weather forcast or astronomy on
navigation

- Understanding on the natural resources exploration to increase resilience on food
stock

- Understanding on the animal domestication for food stock and transportation (goats,
horses, etc.)

Through out the time, dispersal might be easier, more common and frequently done,
soon as increasing the ability of the Austronesia in using and developing tools (floating
material, simple raft). The better knowledge observing natural dynamic process (weather,
wind, current, etc.) increase the the ease of movement. This advantage is helpful on
supporting the dispersal passing through the hard field of dense forest, open land, river, lake,
straits and open sea. Increasing ability on astronomical navigation and observing the timing
of the trade wind allowed a long distance sailing crossing the ocean.

- Dispersal period:

As it has been discussed previously that possible timing of diaspora must be in the
period soon proto Austronesia borns in its origin land. There are 5 (five) potential locations
as the potential origin of Austronesia. Taking account the origin of Austronesia is Asia Land,
the timing of diaspora could be around LGM so 15 to 14 ka which climate stress is one reason
to decide leaving the unsupportable land. This group leaves and moves to the south
traversing forest in SE Asia region until island arc through Sunda Land. Occupation in Sunda
Land may start until the sea rise back following termination of LGM. Following the
transgression, diaspora from Asia Land until Holocene may carry out by crossing the sea to
the closer Philippine then continue to the island arc in the south. Transportation crosing the
sea uses simple sailing boat, but it must be enough to carry goods and food stcok supporting
long sailing (> 3 weeks) travering open sea despite just couple hours or days crossing strait.
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The more precise of the timing the diaspora, it can be assumed by understanding the
reasons and how Austronesia migrates. Movement of Austronesia could be done as the
response to the hazard, escaped from the frighten disaster, to avoid the enemy or other
frightening situation. Volcano eruption in Lesser Sunda Island may push the Austronesia to
cross the strait escaping from dangerous area the next save island (Flores to Sumba-Sabu or
Timor) leaving the volcanic island. Forest fire during long drought in Kalimantan might be the
reason for Austronesia leaves for Sulawesi by crossing Makassar Strait (East and South
Kalimantan to South Sulawesi). In fact, recent days, Makassar and Bugis people occupy
coastal area of Kalimantan. Flood and storm might push Austronesia away to find temporary
place until the flood ceases, but the settlement could be left behind permanently since the
flood lasted so frequent. Those the driving force to the diaspora, leave the prints in geological
formastion that can be analized recently to reconstruct the past extreme event. The more
detail timing can be obtain as well the magnitude and mechanism.

The emerged land bridge due to the lowering sea level induces the more frequent
crossing to the next island (Fig.4.1.2-1). Floating or swimming animal (deer, elephant, tiger,
etc.) might give inspiration to Austronesia used to cross the narrow strait.

Study on dispersal timing of Austronesia can be based on three approaches:
stratigraphic provenance of archeological finds, archeological nature of sites and
assemblages and assumption about hominid cultural and behavior patterns (Hutterer, 1985)

- Dispersal pattern

Diaspora Austronesia can be an outside moving from Asia to island arc but also an
outside moving from Indonesian Archipelago, move out traversing land or land bridge,
follows river stream or crossing water (lake, strait, sea) as well sailing across the open sea as
the capability on navigation increases. During the low stand sea level, migration must follow
the narrow strait to go to the next island. Movement in the large Sunda Land is temporarely
done by moving up or downstream traversing the Sunda and Sahul Land. That must be more
reasonable then penetrate dense tropical forest or swampy wet land which animal must be
the main threat during its travel.

It can be proposed here the pattern of dispersal since the last glacial period (LGM)
over the stage 6 (Fig.4.1.3-1). The simple technology and knowledge of proto Austronesia
does not allow to cross the sea without risk. Traversing land bridge and crossing narrow strait
could happen just by using simple floating device or raft (Kalimantan to Sulawesi, Jawa to
Lesser Sunda Island). Floating animal can also move to the Lesser Sunda Island from the
Sunda Land. Archeological site in South Sulawesi and fossil of Stegodon pygmeaus in Flores
and Sumba support the hypotheses.
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Low stand sea level of the last glacial maximum must be the period with the more
intensive dispersal of Austronesia since their knowledge increased (Fig. 4.1.2-1). Floating
material becomes more developed to be used on the crossing the strait and sea. Inside
moving could happen during this low stand sea level, traversing Sunda or Sahul Land.
Austronesia continues to move to the east from Sunda Land toward Lesser Sunda Island,
Maluku or Sulawesi. Moving from Philippine to the South along small volcanic island could
be realized by crossing narrow straits and using simple raft. People from those areas are well
known as the good sailors. Several archeological sites (with ornament) in the cavernous
limestone outcrop had been found in the island next to the strait where Austronesia used to
cross (Around Tonasa Limestone). The finding reveals that Sulawesi is one of the favourite
site for the human kind, occupied by peoples since 60 ka. The movement continues from East
Java and Madura to the Lesser Sunda Island and other far destination. This movement has to
use more developed floating device as a raft. Crossing by sailing boat was presumably started
during this stage as the wood material is abundant and the tools are getting better. Current
and trade wind perhaps helps this moving, so to return back to the previous site, the moving
must be more difficult and less frequent. North-South migration from Papua to Australia
during glacial time must be taken place by traversing the land bridge of the emerged Sahul
Platform. Large ice cap in the mountain (Peterson et al., 2002) must cease the migration
during LGM is stuck by the thick ice cap.

The sea returned following the arising sea level since 14.000 BP. This obliges
Austronesia to find the way to move in the longer distance by using raft or better sailing boat.
Occupation in the Sunda Land was abandoned, Austronesia returned back to the higher land
by moving upstream along the river (Fig.4.1.3-2). Approaching interglacial high stand sea
level of Holocene period, the diaspora continue but people use better sailing boat to cross
the wide and rough sea whilst the land route of migration reopen from Asia passing through
the peninsula and principal big island continued to the archipelago (Fig. 4.1.3-3).

Widening the strait and sea during the Upper Holocene made the Austronesia used
the sailing as the only way to move from the island to another (Fig.4.1.3-4). Simple raft was
abandoned; but sailing boat develops. Understanding on marine navigation increases by
using astronomical constalation as well meteorological condition and monsoon pattern.
Consideration that may be taken on the traveling, those are:

- Moving through the relatively open land during dry season, use chariot?

- Possible moving down follows the stream during low season to avoid wild stream, use
the raft or long boat?

- Several point stop during movement, open land, river banks

- Traversing strait or open water from estuary during low season to avoid strong current
and wave. Using raft, long boat, sail? Avoid wild animal?
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- Bring commercial for goods barter and enough food stock considering longer traveling.
- More contact with many groups or tribe as to enlarge the commercial or other cultural
technological change (weapon, pottery, cloth and tissue, precious good as offers)

- How does Austronesia dispersed?

The ways on how does Austronesia disperse can be considered from several
perspectives: land origin, timing and to what direction of the moving. The number of the
group may determine to how the moving had been carried out.

During low stand sea level of LGM period, it can be presumed that migration is
conducted in a small group on traversing the forest inside the big island. The moving followed
the river to keep always close to the water and rather open space to move. The movement
continued on traversing low land of Sunda or Sahul Land, going to the fertile open grassland
and lest dense tropical forest where food and the animal’s prey are abundant relatively easy
to find.

Ancient people migration to the next island is continued when the strait is enough
narrow and shallow, but also enough save from fierce animal’s attack (crocodile, shark, etc.).
Crossing shallow and narrow strait could be done by using simple floating materials before
Austronesia develops the simple raft. Increasing the knowledge of the environment (current,
wind, etc) and technology (making simple raft and its sail) increases the distance that
Austronesia able to cross the wider strait and sea. Observation to the weather and climate
brought the Austronesia to the new knowledge on sailing. Extreme anomaly as Dipole Mode
helps the Austronesia to organize long migration. (Fig.2.2-4a & b). Direct sailing from
archipelago to East Africa was possible to be done during 3 months, or by stepping the islands
or continent (India).

Driving force of dispersal: natural versus anthropogenic internal versus external

It has been discussed; the reason of diaspora of Austronesia is induced by two
principal’s reason, threats of natural hazard and anthropogenic extreme event that both may
caus disaster to the community. Natural process in Indonesia is known under the high
intensity of strong magintue extreme event.

Natural factors are discussed below, considered as the negative reason or stresses
on the dispersal of Austronesia. There are also condition in those natural factors, can be
consider as the advantage on what Austronesia can take advantage as the positive reasons
or supports. Extreme natural event produces hazard and disaster that can induce the serious
threats. Impact of the disaster makes the Austronesia to decide leaving the habitat. Hence,
type of natural hazard is discussed more but not the anthropogenic reason as the internal
conflict and other reason related more too anthropological perspective.
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- Natural: extreme condition

Consider to the natural dynamic process that works in Indonesia Island Arc, there are
many accompanying potential extreme events that bring casualties. Experienced to the
frighten of the disaster, people tends to escape from the heavily impacted occupation.

a. Geologi: tectonic and volcanic
Impact of disaster and hazard that is induced by tectonic and volcanic event often cover
the large area but also give the deep impact. Degree of devastation can change the land
features, giving deep fear that make Austronesia become unsecured and uncomfortable
to live in that environment and then decide to leave. This type of reason may happen just
in the short time, but can give deep influence to the Austronesia to escape from.

a.l. Earthquake & Landslide

Active tectonic convergence of island arc is marked by the high frequency of shallow
or deep strong seismic shocks (Fig.2.3-2). This active zone is along the arc starting from
Sumatra, Java to Lesser Sunda Island till Banda and Halmahera. Sulawesi is other active
seismic zone; it is geologically separated from those zones of the active arc. To the east,
Northern Papua is under the influence of plate convergence between Pacific and Australia.
Magnitude of the shock varies, depend on the energy release, distance to the seismic center
and the lithology type where the energy propagate. The high magnitude shock may induce
such in unstable zone, series of geological hazard as land or rock slides, rock fall and others
land movement. Those hazards might destroy and buried many important archeological sites.
Past earthquake can be recognized from coral data (Hantoro et, al, 1996, Zachariaschen et
al, 1999) (Fig 4.2.1-Aa).

Volcanic rocks give the fertile land where Austronesia and animals preferred to
settle, but this area is one of the unstable terrains too. Limestone complex where there many
caves are found is one of the Austronesia used to occupy. In fact, many archeological sites
had been found in the carbonate limestone area, outcropped in the South of Jogyakarta to
East Java (Pacitan). Ancient cave and ground occupation around Bandung Basin and in
Kalimantan are the settlements which seismicity was relatively less active.

a.2. Volcanic eruption

Except Kalimantan and Papua, the main islands have some active volcanoes that
develop along axis of the island. Some of the volcanoes have been actives, each has different
on period of the eruption, type and the magnitude of the activity, distance and rock type of
the material to be ejected and flows of the viscous lava. Those activities may produce
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calamity around the eruption center so the degree of the damage the impacted area. The
past volcanic activity can be traced back by using coral isotopic data (Fig. 4.2.1.-Ab) (Hantoro
et al., 2003).

Volcanic eruption ejected coarse pyroclastic material as pumice to fine ash tuff to the
high altitude. Ash tuff can stay longer folows erth rotation to prevent sun rays reach the
earth, reduce considerably energy that may lowering the temperature as well the carbon
productivity on the earth. Falling pyroclastic tuff and pumice may raise wild fire burns forest
around the center of eruption. Falling ejected material falls and covers the ground, it may
destroy the environment in quite large area, and reduced considerably the fertility of the
forest or savanna for short moment. Product of volcanic activity may destroy and burry many
important archeological sites. This way might preserve well the object in long time.

In humid tropical climate, volcanic material produces fertile soil where soon the plant
covers the terrain. Water balance is usually positive, so this environment, also become the
favorite destination where Austronesia goes to. Ancient occupation sites often had been
found in the karstic cavern that is close to the outcrop of volcanic materials/rocks.

a.3. Tsunami

Earthquake and explosion of the marine volcano can induce suddenly change of the
large sea bottom morphology that is followed by a sudden the huge sea water mass vertically
or laterally moves. This movement of mass huge volume forms high amplitude and big wave
length that propagates to the coast. High run up tsunami wave reachs the coast and sweep
everything until the water energy come to zero in the high sloping coast. The wave may come
repeatedly which height reduce considerably.

Map of tsunami height for Indonesia had been published (Latief 2012)(Fig. 421-Ac1).
The west coast of Sumatra including the outer arc Mentawai — Nias - Simeuleu islands and
the south coast of Java to Lesser Sunda Island have been being under threat of this tsunami
hazard. This tsunami type is coming from the tectonic earthquake. Nias and Mentawai
peoples use to live in the mountain since long time as they learn. That is the only way to
escape from the threat avoiding disaster in the coastal plain. Tectonic tsunami may sweep
also north coast of Papua, north and east arms of Sulawesi and part of Halmahera and Ceram
Island. Reef blocks at Porurogat-Mentawai Island were produced by tsunami following 1834
earthquake of 9 magnitude scales. Older blocks reveals that the older tsunami had swept this
area too, but it can not ever be predicted when, where and in what magnitude such seismic
shock produces tsunami.

Big volcanic tsunami ever known, had happened in Sunda Strait area during the
explosion of Krakatau volcano on August, 1883. The paroxysm of the eruption lasted in
almost 2 days. Several big explosions had been reported induce thermal expansion that was
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followed soon by the increasing lateral sea water pressure, generated tsunamigenic wave to
all direction of Sunda Strait (Fig.4.2.1-Ac2). Sudden caldera collapse of the biggest explosion
may be followed by tsunami. Large hollow space volume that was left by the collapse can be
followed by instability of the huge volume of the water that was suddenly transferred to the
tsunami wave. Big reef’s blocks contain of the massif and branching corals are found laying
in the beach and the land, up to 300 m far from the coast line. Those blocks were primarily
detached from the reef crest part by the first tsunami wave, then were transported and rolled
by the following several tsunami events. Older blocks that are found in the beach around
Sunda Strait Area reveal that older volcanic or tectonic tsunami might happen in the past
threaten Austronesia to avoid this area (Fig.4.2.1-Ac3).This type of coastal hazard might
sweep and destroy many important archeological sites. Though this calamity may happen
under the time interval almost 200 yrs return period, but talk among the member of group
transfer from the anchestor to the next generation. Once it happened during the 2004 Aceh’s
tsunami, 3 weeks after, saved person was found floating in the sea.

b. Meteo-oceanographic extrem event:

Weather is the result of the atmospheric process, happens more frequent but
influence larger area. Return period of this extreme event may almost annually. The casualty
of the impacted area sometime more serious than impact of the tsunamy.

b.1. Extreme climatic deteroriation:

This monsoon system is some time disturbed, it looked like due to the influence of
the climatic extreme anomaly of the larger, regionally even though globally system. EI-Nino
and La-Nina climatic events that influence the almost half of the globe can give the impact to
this region. Positive coupling of EI-Nino with other climatic extreme condition such as Dipole
Mode and Maden Julian Oscillation can worsen the weather in this region. Though those
worse events last in the short time, it can give serious impact to the environment. In the
modern time, the last positive coupling of ENSO and Indian Ocean Dipole Mode leaves the
serious impact on the land either in the sea (Webster, et al, 1999, Hantoro et al., 2004)
(Fig.2.2-3). Upwelling of deep Indian Ocean brought -5°C cooler water to the surface, cooling
the sea along the South coast of Java and West Coast of Sumatra at almost 3 month long.
This extreme cooling water harmed the corals (Fig. 4.21.-Bal). Severe drought induces the
large scale of forest fire in Kalimantan and East Coast of Sumatra (Fig.4.2.1-Ba-2). The smoke
dispersed to the far distant land and sea, the soot fell down inducing the red algae bloom
that killed other marine biota such as large scale coral bleaching that had been being stress
before by the extreme cooling along the west coast of Sumatra. Coral growth recovered after
several years, left a hiatus or time gap in the banding (Fig.4.2.1-Ba3).

42



Austronesian Diaspora

Coral isotopic data of Holocene period from Indian Ocean shows the past extreme
surface seawater cooling and several interrupted growths due to serious bleaching. It may
indicate series of severe drought and wide spread of forest and grassland fire, ever had last
in Kalimantan, Sumatra and possibly Sunda Platform Area during the low stand sea level of
LGM (Fig.2.2-4). Isotopic data from coral (Hantoro et al., 1997) and foraminifere in the deep
sea sediments also suggest such past extreme climatic event that may change hydrological
balance in a large scale.

Other sources of climatic data such as pollen assemblage (Van Campo et al. in
Hastenrath, 1994), tree rings, stable isotope from sediments (Duplessy in Hastenrath, 1994),
speleothem, etc, suggests several events of the extreme weather anomalies during the Last
Quaternary. Those extreme events induce the stress to the large scale’s environment in
around Indian Ocean (Hastenrath, 1994). Those extremes climatic anomaly events can be
considered as natural force of the negative reason to the Austronesia dispersal. By the way,
there were several anomalies of natural events that can be considered too as the advantage
on the dispersal, supporting Austronesia using those on their moving or finding resources.
Clear and dry land made Austronesia easy and save to move. Dispersal to the East Africa from
Indonesian Archipelago should be considered as the taking advantage of this extreme
weather anomaly. Recent missing boat with 6 passangers from Miangas Island leaving for
Nanusa Island to the east, lost in their path for almost 3 month. The 3 save persons was
stranded in island close to Palau Island. This is the present phenomene that may reflect to
the past during Austronesia lives.

b.2. Flood and Storm/Cyclone

Extreme weather anomaly in tropical area can produce strong wind or storm
accompanying heavy rain. This might frighten and made difficult Austronesia as well animals
to carry out the activity in the open terrain and water (lake and sea). Fortunately, storm does
not work in the equatorial zone; it just sweeps South Pacific (Philippine to Taiwan) and North
of Australia (Fig 2.2-2). Hadley and Walker circulation as well Madden Julian Oscillation
induce heavy rain in equatorial zone (ITCZ) such heavy convection rain during several months.
Fluctuations in rainfall in several places of Asian region have been shown to be associated
with variations in ENSO (Godley, 2002). Speleothem record from Maros’s caves reveals such
anomaly in the past (Scroxton et al. 2015).

High intensity on short time of dense rain can produce wild, strong and rapid water
flowing down along the drainage valley. It can sweep everything, destroy rich land to what
Austronesia depends on their natural sources. Wet of inundated habitat did not support the
wealth of Austronesia life. Flood and inundation covered everything in the low flat land but
also the basin of mature river valley in the high land. Flood also increased risk of diseases.
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Positive impact of this flood is on producing new fertile sediment layer in the intermittent
inundated basin. Flood also brings and introduces new species on flora and fauna such algae,
fishes, reptiles, etc.

Large landslide of unconsolidated volcanic material might fill the valley and stop river
flow, induced permanent inundation in the basin such as Bandung Paleo Lake (Dam,1994),
but this Bandung Basin could be under the substantial increase in precipitation during
maximum interglacial or interstadial (stage 5e and 3). Flood might sink the archeological
effect, thick clay deposit and other debris flow material had covered but those could preserve
the object. Many artifacts had been found in the certain level around Bandung Basin; indicate
the level of paleo coastal lake.

b.3. Long & severe drought

Long drought in the island arc was ever known, had been recorded as an extreme
variability in several climatic proxy data from several geological formations such had been
discussed above. Climatic extreme variability also gives long dry season on monsoon,
reducing considerably water balance. Recent study on historical and proxy record reveals
that many periodic drought which appeared haphazardly to afflict parts of Borneo and
Sumatra, are related to the cyclic shift in climate pattern known as El Nino Southern
Oscillation (Potter, 2002). Considerably longer dry season of drier climate with a substantial
evaporation surplus was experienced in Bandung Basin that might reduce the lake level (Dam,
1994). Other Holocene pollen record revealed dry land vegetation in the mountain area
(Polhaupessy, 2002).

This severe drought might give strong impact to the resources and the environment
to what Austronesia had been depend on for their life. The save moving during this severe
drought and forest or grassland must be along the wet river banks where water was still
enough available. People try to avoid wild fire during the migration but after its colonization
as well the animal run after the calamity escape from wild fire and drought. Springs disappear
during severe drought, streams reduce to almost dry followed then by escaping animal soon
there was no more water, food and shelter in the forest to hide. Austronesia tried to find a
new green fertile and fresh habitat where the resources are still enough and easy to obtain.

b.4. Wild Fire

Extreme anomaly on the air temperature changes as its increase during El-Nino
period might induce long and severe drought. El Nino 1997 was the good example of this
severe drought that produces large dispersion of the fire spots in Indonesia (Fig.4.2-2)
(Abram et al., 2003). Several El Nino-Southern Oscillation (ENSO) had been documented since
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1887 as strong ENSO which drought were widespread and severe (Taper, 2002), caused fire
in Kalimantan and Sumatra (ENSO 1877, 1914, 1982, 1987, 1994 and 1997).

Fire spots increases considerably in the forest, shrub and open grassland during the
dry season. Flare expands and become wild, difficult to be controlled since the underneath
bituminous sediment starts to burn. This forest burn leaves the ash in the lake sediment that
can be identified later as the marker of the past wild fire. This smoke is dispersed by the wind,
brings fine organic material to the atmosphere before fall and enrich the sea surface induce
blooming algae that kill marine biota (coral and fish) (Fig.4.2-2) (Abrams et.al 2003). Large
fire might burn also sensitive archeological site. It can be consider to the fire hazard, the
impact coming from extraterrestrial such as meteoric fall. During Quaternary, meteoric
shower happened and left the material in the geological formation around Sangiran. Impact
of bigger meteor might induce fire in the dry forest.

It had been reported that fire was also used in the method of hunting by burning the
field to herd and push the animal to the point where Austronesia caught and then kill for
food stock. Other question could be possed to the possibility Austronesian may cause wild
fire due to the false acivity in land clearing by burning forest debris.

b.5. Cool climate

Isotopic data from deep sea sediment reveals a slight sea water cooling (2 — 3°C)
during maximum glacial period while coral isotopic data gives stronger cooling of the sea
surface water by 5°C and lesser humidity. Glacial Maximum was marked by lower
greenhouses gasses concentration (COz) 180-200 ppmv, compared to the interglacial period
(280-300 ppmv) (Raynaud et.al, 2002).

Large ice sheet had covered the mountain in Papua, extended down and the ELA
reached until 3,500 m altitude (Hope, 1976). However, maximum glacial period ought be
cooler and dryer then present day though there is enigma of the warmer sea in West Pacific
Warmpool (Peterson et al., 2002). This dry climate reduces the dense forest, changed to the
open shrub or grassland. This cooler weather might compel Austronesia to consume more
energy and need warmer cave. Fire needs more wood, but uncontrolled fire might induce
burning the forest. More wood consumption then is followed by the forest clearing. The cool
climete in the subtropical land my influence to decide strating on moving, searching warmer
climate the south closer to equatorial zone.

b.6. Sea level variation (geological time frame)

Relative variations in sea level, in short or long geological time can be consider as the
reason why Austronesia diaspora happens. Longer geological time of sea level change can be
traced back to the Mesozoic time (Fig.4.2.1-Bf1), the period beyond Austronesia’s life, when
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the mid ocean floor opened forming mid ocean ridges and followed by the earth crustal
movement that changed the volume of the basin. The Uppermost Quaternary, during the
period of Austronesia, the basin volume did not change so much as tectonic and
physiographic features of the earth close to the present state. Change of sea water volume
is more controlled by the climatic event than global tectonic process (Hantoro 1992). Those
represents several maximum glacial periods. Several slight low sea level period had been
registered in those curve represented interstadial sea level period, when the sea was at
around — 70 to -40 below present position (Fig.4.2.1-Bf2 and 4.2.1-Bf3)(Hantoro,
1992)(Labeyrie et al., 2002). Those lower level suggested the emerged of the shallow bottom
sea, dried up become large terrestrial plain such Sunda and Sahul Land. Lowering of sea level
reduce the wide strait, became narrower and shallower, allows Austronesia crossing to the
next island searching new settlement.

The repeated physiographical change of the Epicontinental Sea to the Large Lowlying
Tropical Land is followed by consequences (Hantoro, 2001):

- Hydroisostatic rebound due to the change of the sea water’s load over the continental
shelf and in the surrounding areas?

- Change of the hydrological balance and cycle (meteoric, surface and ground water,
evapo- transpiration, rainfall, etc.).

- Exchange variations of the terrestrial, marine and atmospheric on carbon and oxygen
system.

- Change of total solar energy reflected and absorbed then transferred to biomes stocks
in the land. Change of the distribution and total biomes stocks.

- Change of the local or regional climate due to the change of the seasonal regulation
on temperature, wind (monsoon system) and global ocean circulation through
Indonesian archipelago.

- Variations of the primary production (photosynthesis) of the sea (C/m?/day) through
time

- Variations of the (reef and shallow marine) carbonate production and its distribution.

- Balance of the erosion and sedimentation (placer and mineral trap), variation of
weathering and formation of peat and other bituminous deposit.

- South and eastward migration of Eurasian flora and fauna through the island arc
searching for conformable climate and rich nutrition.

- Possible occupation of the proto Austronesia and older people.

- Moving upstream to the higher land accompanying sea level rise

Regarding those consequences, one can be believed that there are serious impacts
to the living matter. Extinction of species could happen, but there is also new species born in
this new land that replaced the lost one. Low lying to undulating landform gives opportunityy
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to the terrestrial living organism dispersed and colonizing, including Austronesia. It is
believed that migration takes place during this low stand sea level, than continues by crossing
the straits and sea, the thing that is not difficult for (proto) Austronesia do under its capability.

- Anthropogenic reason: eagerness vs conflict

As focus of this paper to discuss more natural driving force as the reason then
anthropogenic one, a brief discussion may be proposed to compare to the natural forcing.
Anthropogenic forcing to Austronesia leaves the occupation may be related to the internal
or external reason.

a. Eagernes or willingness to wander and explore

Natural human kind’s behavior that gives advantage to human evolution and better
technological mastery is its eagerness to improve knowledge and enhancing experience. This
natural behavior must be owned by Austronesia, increasing capability on sailing and
navigation then brings to new field as well resources exploration. The good sense on traveling
may induce continuation on the movement far from the occupation to look for the better
one.

Willingness to leave for the new land could be inspired by the eagerness to find more
field for cultivation or hunting ground. The unsufficient food stock due to increasing member
of the group persuades Austronesia to leave out to find substitude land and its resources to
increase security on the food stock. Become the stronger group if necessary needed may
intriguing to enlarge occuption by opening hostility to the other group.

b. Conflict as the driving force to escape

The more complex on the group hierarcy system needs a sharing on responsibility
and rights. Breaking the rule and deal may raise an internal conflict that coud be followed by
an exile or eventough seriously fighting among the conflicting group. Some time the conflict
is related to the stress due to the shortage on the food stock and other needs. The splitting
group leave the common occupation seeking a new habitat to continue its life and probably
joint to the other group. The scarcity of the resources close to the occupation may depleating
the food stock. To ensure the food stock, group may expands teritory by forcing and attacking
other group in order to occupy the resources. The weaker group must leave to escape from
the hostile domination.
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Earth dyanamic and people migration through time

On the map, diaspora of Austronesia occupies a space around equatorial line (30°E
to 110°E: Madagascar to Eat Pacific), extent to the north until 30°N (Taiwan, Hawaii) or 30° N
more to the south (New Zealand). Equatorial zone is the area which dynamic of atmosphere
is so complicated and oftenly performs strong anomaly. Though the climate is relatively warm
and the temperature more stable, but strong weather anomalous some time brings an
extreme event as storm. Center area of Austronesia diaspora around Indonesian Island Arc
is the place of the conjuction among continental plates and oceanic crust. This zone belongs
to the most active geological process which volcanic rings of fire crosses and meets (Fig.2.1-
1). Dynamic on its earth process produces big and high magnituted geological process that
brings large scale devastation of calamity.

Subtropical zone is the sensitive area which tropical cyclone often sweeps a wide
area brings damage and casualties. Except the long severe cold period, other natural stress
in this area could come from the extreme weather event. Storm and cyclone are followd by
heavy rain and then strong stream of flood. Extreme event in the sea happens, it is influenced
by the natural atmospheric as well earth processes. Time spand of the event starts from the
LGM to the almost Recent time date + 500 C yrs.

Many extreme events related to the strong natural dynamic event in the
Austronesian dispersal area, may gives negative impact to the lifelyhood, but it gives better
experience to improve the adaptive capacity. Experience to be adaptive to the strong threats
may increase the knowledge on the observing and maintaining the environment in order to
manage better the colonization by increasing its resilience.

Based on the back ground of natural dynamic process that diaspora happends; it can
be proposed the different pattern of migration; during the low sea level when the large Sunda
and Sahul Land being exist, and high sea level when the large epicontinental land isimmerged
at present sea level (Fig 5-1 and 5-2).

Understanding and adaptation to disaster

Based on the assumption that Austronesia leaves from the disastrous area, it is
necessary to understand what the disaster is. If the timing of the diaspora is around LGM, the
cause of migration could be the bad climatic condition that make Proto Austronesia under
the stress and decides to leave the home land. The long severe cold season may be
unsupportable for people lives under the shrtage of food. Environment becomes
unproductive supporting food stock to be collected. The southward movement to find the
warmer place can indicate that people seeks for the better and warmer place that promises
better environment supporting the life. Some of the people decides to move, but some oh
them decide to keep the settlement as there is still few things to support the life. The fact
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that part of the group splits to leave, this may support the assuption that people is less
adaptive to the stress and the rest tries to survive and adaptive to the hard environment.
Instead the long severe cold weather, storm and excessive rain may be another strong natural
situation. This extreme climate of bad meteorological situation continue which people then
become more adaptive and gets more understanding. The better understanding may
improve the mastering and able to overcome that situation in the sea until it make possible
to leave out by crossing the open sea. This could be the starting point when Austronesia
manage an alternative way of migration so continues diaspora. That must be a difficult
decision and need long preparation. That could be done until the distance or traversing the
land becomes far as the Sunda Land starts to be inundated.

Advantage and disadvantage of natural dynamic process

In the life of Austronesia, during the occupation or moving from one to the other
new settlement, it must closely and frequently contact to the hazard due to the extrem
condition. As the understanding on the adaptaion againts the negative impact, there could
be an enhancment on the ability to take advantage the impact then implements to the daily
life. The continuous availability of water along the river banks is being used to support
cultivation and develops rice field. Wider open field of low lying land may posses more open
grassland to domesticate and breed cuttle. Better understanding on the oceanographical
condition of narrow strait and wide open sea as current veolocity and direction trade wind
behaviour may increase capability to cross away toward new promising land. Better acces
may increase people’s interaction as well exchanges on the knowlede on the improving tools
and weapon technology.

Diaspora and maritim spirit:

On the map, diaspora of Austronesian covers a large area, which center is almost in
Indonesian Island Arc. This region is an maritime island, as just one of third of teritiry consist
of the land, the rest is a large sea. During LGM, terrestrial part of the teritory may be larger
than present day physiography. During that large Sunda Land exist, its believe that proto
Austronesia is being there on the way to move to find better land then disperses to all
direction passing through terrestrial route then crossing strait or deep sea to reach new
home land.

Perspective approach

The aims of this article is to find new insight to what different approach Austronesia
diaspora could be discussed under different purposes. Each discussin proposes different
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aproach using data so far had been collected. Discussion on the Austronesia diaspora can be
noted as:

- Propose the linguistc similarity

- Base on the similarity on the tools, industry (pottery, meterial, painting, etc.)

- Data concerning similarity of the transportation device: wheel, raft and sailing boat

- Similarity of funeral system

The future study of the Austronesia should be carried out under the more

interdiciplinary approach. Instead enlarging methodology, more effort must be supported to
obtain new physical founding in the unexplored field.

Conclusion and Remarks

This article just offer different perspective in paleoclimate and paleogeography to
built hypothesis on when, why, how and at what pattern Austronesian dispersal had
happened. To answer those questions, there is a fundamental question that must be
explained first, where the origin or at least the longest occupation before Austronesia
dispersed. Several archeological sites had been reported, but based on the age and type of
the object, there is still far away to give support to the hypothesis that can answer those
questions.

Ending the LGM, Sea water rises then covers and immerges the large Sunda and Sahul
Paleo Land. Due to that change, the Austronesia must leaves the occupation and the route
that is used to to return back keeping contact or to move across the Sunda Land to other site
finding the new colonization. Occupations in the immerged land then is inundated. Subject
to tbe covered by thick sedimen during highstand sea level. There is no more archeological
relict can be found in the immerged Sunda Land. To the scholar who proposed the origin or
at least the long Asutronesian occupation in Sunda Land, this situation make a the hypothesis
being weaks without any physical evidence. So the period of low stand sea level when the
large continent being exist; is the important time slice but also can be the lost period of
Austronesian history. In this perspective of study, understanding on paleogeography and
paleoclimate is necessary. This to explore the relict to open just small window which we can
see the past. Marine and underwater archeology should be an opportunity to find the clues.
The Sunda Land Research Program is necessarily conducted; it could cover and must be
supported by many scientists from different background: oceanographer, quaternarist,
paleobiologist, paleoclimatologist as well archeologist to find the clues on Austronesia’s
dispersal and its origin.
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Under the insufficient data, conclusion and some notes may be offered to finish in

this article, those:

Possible human colonization (proto Austronesia) occupies large low lying terrestrial
Sunda Land before Austronesia starts leaving Asian Land during LGM until rising sea
level starting to the Holocene time.

The majority widespread diaspora of Austronesia is a marine region. Discussion on this
matter must be enlarged by improving methode and data related to the
oceanographical study, developing paleooceanographic model where, when traveling
of Austronesia is done.

There was not any important change on geological setting that might give considerable
change on geographical setting of the Indonesian Island Arc since Quaternary time.
Diaspora could be happend starting from LGM toe the Upper Holocene.

Volcanism and seismicity shock is an important geological event that may give
important influence to the Austronesia life. Those can be considered as the factors to
Austronesia decides to leave the habitat, escaping from or avoid the hazardous area.
High volcanic activity, instead giving stress, it also reduced considerably archeological
site as thick volcanic product destroyed and buried it deeply. Landslide due to seismic
shock might burry archeological site too.

Tsunami is an accompanying geological process, tectonic and volcanic event that may
induce the diaspora.

Result on paleoclimatology study of the diaspora area may allow offering hypothesis
the reason on Austronesia dispersed. Past extreme climatological anomaly might give
the reason on the decision to leave the land.

Eustatic sea level rise acompanying the period of Austronesia life in the island arc and
its diaspora. Lower and shallower strait could support the migration to the next
destination. This may be one of the possible ways and may support the hypothesis on
the pattern of migration in Indonesian Island Arc. Traversing land along the river valley
must be easier and more comfortable then crossing the strait or open sea.

Longer and wider river valley during low stand sea level could be the route that
Austronesia choses during migration traversing then lives in Sunda or Sahul Land than
in the mountain. Supportable climate and environment in this land during maximum
glacial periods may give the possibility to take hypothesis that Austronesia spends
longer time to settle, but still far to conclude that this was the origin of dispersal. There
is still lack of good peleo-environment map of Sunda and Sahul Land that can give any
support to the hypothesis that the area is the center of diaspora.

Lack and scarcity data both in land and the immerged land was the weakness to expand
and support the hypothesis on the departure of dispersal of Austronesia.
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- Paleo-climatology and paleo-geography may give more negative reason or stress that
induced migration. It can be considered as positive support too or advantage to
Austronesia carries out migration.

- Different approach must be carried out to support the mapping of dispersal pattern.
Since the missing of important archeological proofs, mapping on DNA is one of
potential method.

- There is not any quantitative paleo proxy data that can be correlated so far to the
Austronesia dispersal (pattern, timing and ways). Lack of dating and scarcity on
archeological site as the problem that need to be resolved.
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Possible occupation on
the emerged land

temporal or long term settlement of Austronesian in
Sunda Land during LGM
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Fig.4.1.3-.2. Physiography and possible migration pattern
during high stand sea level post Last Maximum Glacial
(Middle to Upper Holocene)
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Fig.4.1.2-1. Physiography and possible migration pattern
during low stand sea level of the Last Maximum Glacial
(stage 2)
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Fig.4.1.3-3. Physiography and possible migration pattern
during high stand sea level of Last Interglacial (stage 5e)
125 ky.
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Fig. 4.2.1-Ac2. Schematic diagram of the wave travel time simulation

of the volcanic tsunami for t = 20 minute (Aditya, 2003)
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Fig.4.2.

Map of reef death (bleaching)
starting from early 1995 due

to September 1994 SST cooling.
Extreem cooling during 1997

due to Dipole Mode and ENSO
coupling and massive algal bloom

almost kill all the reef component.

Green algae took over the dead
surface, preventing the coral’s
juvenile regenerate and

Latief,et.al2006

Waktu Simulasi
1 Menit om om om

Fig.4.2.1-Ac3. Tsunami animation
including rupture propagation for tsunami
sourc (Latief et al. 2012)
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Tsunami inundation
model at Banda Aceh
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Fig.4.21-Ba2.

SST anomaly map indicate
upwelling in Eastern Indian
Ocean of the September -
October 1997, cooling

to about 3-4° C during
almost more than 2 months
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Figure 5-1. Map of (Proto) Austronesia diaspora during low
sea level when the epicontinental land is emerged at the
termination of LGM (14 ka BP
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REFRAMING THE ISLAND SOUTHEAST ASIAN NEOLITHIC:
LOCAL VS REGIONAL ADAPTATIONS

Peter V. Lape, Fadhila Arifin Aziz, Dian Ekowati, Jenn Huff, Wuri Handoko, Andre Huwae,
Michael Lahallo, Simon Latupapua, Adhi Agus Oktaviana, Emily Peterson, Marlon
Ririmasse, Karyamantha Surbakti, Joss Whittaker, Lauryl Zenobi

Introduction

Why did Island Southeast Asians adopt a farming economy beginning 4,000 years ago
after hunting and foraging wild foods for tens of thousands of years? What was the process
of this transition and what environmental factors might have influenced the decisions these
people made? We are tackling these questions through a multi-year survey and excavation
project on large islands and smaller atolls and islets in the Maluku province of eastern
Indonesia, especially Seram, Aru and other nearby islands. Our first survey and excavation
targeted Seram, a large island in an archipelago of smaller islands that was most likely a hub
for regional interaction. Little is known about its human past, but Seram’s proximity to
smaller islands with different ecological constraints suggests that it may have provided a
jumping-off point for the development of Neolithic technologies. This project will hopefully
increase our understanding of eastern Indonesian Neolithic adaptations, and will determine
whether the early Neolithic began as a fishing adaptation on small islets, or had earlier
progenitors on larger islands. Ultimately, our results should be relevant to questions of
Neolithic transitions and human-environment interactions in other tropical insular
environments. Survey and exploration of SE Seram Island and nearby atolls conducted in
October 2015 has yielded preliminary data on settlement and landscape use across the
Neolithic transition and provide a foundation for subsequent research. Future work will
expand to include similar projects in Aru and other central and southeast Maluku island
systems.

Previous research

Prevailing theories suggest that the first farmers of Island Southeast Asia (ISEA) were
migrants from Taiwan, who brought with them a new suite of technologies and languages
(Bellwood 2005, Bellwood 2007, Bellwood 2011). Competing theories suggest that just the
ideas and technology, rather than actual people, made the journey from Taiwan or from
several different ‘homelands’ (Denham 2009, Spriggs 2011). Most theories look to outside
influences (people or technology) to explain these changes.
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In the past decade, the fit between these theories and archaeological data has become less
comfortable. In some cases, elements of the Neolithic “package” (e.g. domestic animals and
plants, pottery, pelagic fishing technology, ground stone or shell tools) do not occur together
(Amano et al. 2013, Anderson 2008). Some elements, such as fishing technology, are now
known to appear much earlier (Veth et al. 2005, O'Connor et al. 2011), while others, such as
rice, appear much later or not at all (Denham 2013, Barker and Richards 2013). Domestic
animals such as pigs and rats have turned out to have multiple homelands, and most of these
animals found in ISEA do not originate in Taiwan (Lum et al. 2006, Larson et al. 2007). We still
know very little about domestic plants, but the evidence available suggests that many ISEA
cultigens had ISEA or New Guinea origins rather than Taiwan or mainland Asia (Denham et
al. 2004, Denham 2009, Haberle et al. 2012).

Our research on well-stratified open Neolithic sites on Pulau Ay (PA1 and PA12) in
the Banda Islands, (100km SW of Seram) suggests that the Neolithic pattern did not appear
all at once, as we might expect with a migration scenario. Instead, we interpret the
archaeological record there to show a step-by-step process from the first appearance of
pottery that takes perhaps 100-200 years to reach “full” Neolithic (Lape et al. in prep,
Peterson and Lape in review). A similar pattern has emerged for the Lapita period in the
Bismarck Archipelago (Specht et al. 2014). The first century or two of Neolithic habitation
was heavily maritime oriented, similar to earlier fishing camp sites on Pulau Ay dating to 7000
BP (e.g. site PA11), though with the novel addition of fine tempered, slipped pottery.
Domestic animals (pig, rat, dog, chicken) appear about 100 years later in the sequence,
accompanied by a significant change in the pottery technology to coarser wares, and a
decrease in fish and shellfish. Although evidence of plant use at these sites has not been well
preserved, starch residues on both the early and the later pottery indicate yams, which have
many wild progenitors in ISEA and New Guinea. In short, the first pottery users on the Banda
Islands appear to have been predominantly fishers rather than farmers.

As Robb notes in his discussion of the European Neolithic, decisions about the
adoption of technology or other cultural traits happens on a local level in response to
immediate conditions, while large scale trends emerge out of the cumulative effects of these
local decisions (Robb 2013). Similarly, the latest archaeological evidence from ISEA demand
new explanations that focus on the process of adaptation to each Neolithic element
individually and at different times, and consider how these new adaptations might have
made sense at a diversity of local scales rather than a single broad regional scale.

Hypotheses and Research Questions
Our new model is as follows: Although people in eastern ISEA had fished since they
first arrived 40 or more kya, the adoption of pottery and yam horticulture may have been the
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key to allow more extensive exploitation of small, dry, remote islands and their highly
productive, previously inaccessible reefs. Fresh water transport and storage would have been
a problem that settlers to dry islands such as Pulau Ay and the small islets around Seram
would have to solve (c.f. Reepmeyer et al. 2014). The earliest fine tempered slipped wares
that we found in the early Neolithic layers at Palau Ay are well suited to water storage.
Supplementary food sources would have posed another requirement for the permanent
occupation of small dry islands. Yam or taro gardens, planted but left untended, would have
extended the length of time fishing parties could stay in these islands. Eventually, full time
habitation of these small islands became not only possible but perhaps necessary to defend
these productive reefs from other groups. Year-round residence would have required
alternate protein sources during peak monsoon months when fishing is difficult orimpossible.
At this point, pigs and other domestic animals were brought in as an alternate protein source
and pottery became dominated by coarse-grain tempered cooking vessels rather than fine-
grain tempered water storage vessels.

Our project is designed to test this model. On Seram, we will investigate the Neolithic
transition in two geographies. There are diverse terrestrial environments that likely enabled
lengthy pre-Neolithic forager occupation on Seram proper, including abundant surface fresh
water. The fringing reefs are relatively small and subject to degradation from sediment
transport, and may have been negatively impacted by increased sedimentation
accompanying forest clearance associated with agriculture (c.f. Spriggs 1997). Meanwhile,
the reefs, atolls and small islets off the SE coast of Seram — farther from the largest sediment-
carrying rivers — would have been extremely attractive to fishers and would have been an
ideal testing ground for developing strategies like using fine tempered, slipped pots for water
storage. Therefore, we expect this pottery to be present in greater abundances in the dry
islands and less abundant or absent on the main Seram coast. On Seram, we expect pre-
Neolithic sites will be found in areas with ready access to freshwater whereas Neolithic
period occupation requiring water storage will be focused in areas with the most productive,
offshore reef systems. We predict that the offshore islets will have a similar occupation
record to Pulau Ay, with sporadic pre-Neolithic fishing use, and early Neolithic layers
containing fine, slipped pottery but no domestic animals.

As data on past precipitation and sedimentation are important for validating the
model proposed here, and the paleoenvironment of Seram is poorly understood, we
collaborated with paleoclimate specialist Dr. Julian Sachs from the University of Washington
to collect and analyze a rainfall proxy record from mangrove peat sediments from large
mangrove swamps adjacent to Airnanang on Seram and on Pulau Ujir in the Aru group. Our
project team collected data about exchange and connectedness from pottery and lithic trace
element analyses. These two records will be a source of testable hypotheses of possible
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causal factors in the Neolithic transition. Rainfall would clearly have been an important factor
for farmers, especially on small islands that lack permanent surface water supplies such as
rivers or lakes. Trade and exchange might have mitigated some of the risk of settling on small
islands, effectively expanding the resource base to include a wider variety of ecosystems and
allowing small island dwellers to weather unfavorable climate periods.

Results of 2015 Seram Survey

The area of SE Seram was the subject of a reconnaissance survey by Lape in 1998
where several possible open Neolithic sites were identified in the vicinity of Rumadan village.
Additionally, ateam from the Pusat Penelitian Arkeologi Nasional and Balai Arkeologi Ambon,
led by Dr. Truman Simanjuntak, surveyed as far as Waru in early 2012, during which a cave
site with possible Neolithic occupation was identified.
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Figure 1. 2016 survey area, East Seram and Seram Laut

Based on this preliminary information, we conducted an initial rapid reconnaissance
archaeological survey of coastal Seram Island from Rumadan to Airnanang on the SE tip of
Seram, of a cave near Waru, NW of Rumadan, and of the small offshore island of Seram Laut,
from October 20-30, 2015 (Figure 1). A subset of the team traveled to Pulau Ujir in early
November to sample the mangrove sediments there and also auger at possible sites (Figure
2). The team was comprised of archaeologists from the University of Washington, the Pusat
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Penelitian Arkeologi Nasional and the Balai Arkeologi-Ambon (Figure 3). On Seram, we
traveled by car to Kian Darat, then transferred to a motorized longboat to our survey sites,
setting up a home base in Airnanang (for survey of eastern Seram), then Geser (for survey of
Seram Laut). The Pulua Ujir team traveled from Ambon to Dobo by plane, then to Pulau Ujir
by motorized longboat.

I 60 km I

Figure 2. Satellite image of northern Aru showing the mangrove sediment core sample site on Pulau

Ujir. Image: Google Earth.

On Seram and Seram Laut, the team followed the coastline and nearby inland areas,
looking for surface earthenware pottery, stone tools and house platforms. We interviewed
residents of settlements along the way for their knowledge of surface finds, especially
farmers, who often encounter pottery during planting and field preparation. The team
investigated known caves and rockshelters and walked to areas of karst towers and hills likely
to have cave formations. Each team member carried a camera and GPS (or combined
instruments) to record tracks, site locations and other identifying information. Sites with
excavation potential were tested with augers and/or shovel probes to collect samples for
radiocarbon, luminescence and elemental analyses. We identified nine previously
unrecorded archaeological sites during this survey, including open sites, rockshelters and
rock art sites.
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e ,
Figure 3. Augering at Liang Watu Tewa, Seram
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Figure 4. Map of East Seram showing clay sources samples during 2015 field season
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We also collected clay and temper source samples from a variety of locales guided
by local memories of pottery making. See figure 5 for a map of pottery and clay collection
sites.

We collected mangrove sediment cores for paleoclimate analysis, recovering nearly
100 cores up to 1.5 m deep from two mangrove zones in Seram and Ujir. These cores can
provide proxy records of rainfall from lipid profiles (c.f. Sachs and Myhrvold 2011, Sachs et
al. 2009). See figure 6 for an example of core collection activity on Seram.

A "
Figure 5. Mangrove sediment core collection, Seram

Results of Radiocarbon Dating:

A total of 19 radiocarbon samples from archaeological and paleoenvironmental sites
were submitted for AMS dating to Direct AMS (Seattle, Washington, USA). 12 samples were
tested from archaeological sites on Seram Island (including two samples from Hatusua cave
in NW Seram previously excavated by a team from Balai Arkeologi Ambon), and 3 from sites
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on Ujir Island. Additionally, 4 mangrove sediment core samples taken for paleoclimate
analysis were dated, using bulk organic sediments from the bottoms of the deeper cores, 3
from Seram and 1 from Ujir. Results are summarized in table 1 below.

Table 1. Radiocarbon dates from Seram and Ujir

sample # location notes material LabID d13C ageBP cla:ror
Seram Island Archaeological Sites
ARNGEKS1/2  Bagi SP1 Layer 1 14cmbs conus sp. D-AMS -0.3 940 28
015-1 Shell Sample 2 013934
ARNGEKS1/2  Bagi SP1 Layer 2 22cmbs charcoal D-AMS -29.4 268 25
015-3 013935
ARNGSV/201  Base of Bukit Kiliotek conus sp. D-AMS 2.7 1,182 22
5-3 013927
ARNGSV/201 Bagi Beach cut 1-23cmbs, charcoal D-AMS -25.0 modern
5-1 associated with lithic 013936
(collected)
HTS18-2 Hatusua S1B5 spit 3 (x=57, bivalve D-AMS -0.8 1,092 24
y=70, z=40) 013933
HTS18-1 Hatusua S1B5 spit 3 (x=18, charcoal D-AMS  -27.1 489 26
y=55, z=43) 013937
KLBDCR1/20 Liang Kilbidi/Kilbadir Augerl bivalve D-AMS  -9.9 3,584 24
15-2 50-65 cmbs 013926
KLBDCR1/20  LiangKilbidi/Kilbadir Augerl shell D-AMS  -13.6 3,607 27
15-1 50-65 cmbs 013931
LNFG2/2015- Liang Fanga2 Surface bivalve D-AMS 1.2 4,850 28
1 Collection 013929
LWTW/2015- Liang Watu Tewa Surface bivalve D-AMS -1.4 4,086 28
1 Collection 013930
TULK/2015-1  Tulak Surface Collection bivalve D-AMS -5.0 775 24
013928
WTSK/2015-  Watu Sika Oystersp.? D-AMS -8.1 15,367 56
1 013932

Seram Island Mangrove Cores
ARNGCR1/96 Airnanang mangrove cores sediment D-AMS  -32 1,001 28

-97 014453
ARNGCR4/14  Airnanang mangrove cores sediment D-AMS  -22.3 1,261 27
6-147A 014454
ARNGCR4/14  Airnanang mangrove cores sediment D-AMS  -26.5 1,197 26
6-1478B 014451
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sample # location notes material LabID d13C ageBP 2:"”

Ujir Island Archaeological Sites

UJMSFBR3.1 Maisei Fana Auger 5a, charcoal D-AMS  -33.3 modern
16-42 cmbs 014353

UJWOFBR1.1  Woi Fana Auger 6, charcoal D-AMS  -42.7 102 28
62-78 cmbs 014354

UJWOFBR1.2 Woi Fana Auger 6, charcoal D-AMS  -33.1 138 20
78-86 cmbs 014355

Ujir Island Mangrove Core
UJSNGCR3/9 Ujir mangrove core, sediment D-AMS  -37.5 3,586 34
6-97 Walabuim site 014452

Discussion

While results from our October 2015 survey are preliminary or still incomplete, they
are encouraging for additional research. Three of the cave sites in Seram have Neolithic age
deposits (or older): Liang Fanga, Liang Watu Tewa and Liang Kilbidi. Three open sites in the
vicinity of Airnanang village all date to approximately 1000 BP: Bagi, Bukit Kiliotek and Tulak.
Hatusua cave in NE Seram returned dates of 500-1000 BP, but it is likely that this cave site
has older deposits in deeper layers.

The Ujir archaeological sites all had fairly recent dates (100 BP to modern). These
indicate some disturbance at the sites, as they were found in context with older trade ware
fragments. Given the limited testing, it is likely that older deposits are present at Ujir.

We attempted to date an oyster shell from the upper part of a wave cut notch about
1m above the current median high tide, but the date of 15,000 BP suggests we did not collect
a relevant sample or that the sample was contaminated (expected date would have been
about 5,000 BP).

The dates from the mangrove cores returned encouraging results. The deepest
Seram core returned a date of about 1200 BP, and the Ujir core returned an impressive 3500
BP date. These all suggest that we can get paleoclimate information from archaeologically
relevant time periods.

Future work

Much of the data we collected during the October 2015 survey are still being
processed. Two lab analyses are not yet complete: luminescence dating of pottery samples
from several sites to further refine site dates, and LA-ICP-MS analysis of clay and pottery to
help reconstruct trade networks. For the latter, a sample of 74 earthenware pottery sherds
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recovered from the Bagi and Hatusua sites in Seram and the Woi Fana and Maisei Fana,sites
in Ujir, Aru were described, prepared, and submitted to the Elemental Analysis Facility at the
Field Museum, Chicago for analysis. Laser ablation inductively coupled plasma mass
spectrometry (LA-ICP-MS) will be used to measure the concentrations of major, minor, and
trace elements in the clay paste of these sherds. A total of 20 non-archaeological clay
briquette samples from Maluku sources in east Seram, Ambon, Aru, Banda Besar, Pulau Ay,
and Pulau Hatta were submitted for the same analysis. When results are received we will
use statistical methods to identify distinct source groups among the archaeological samples
and compare their compositional signatures with those of the clay samples. This analysis will
help us understand ceramic production and exchange in Maluku.

Additional analyses of the mangrove sediment cores is pending grant funding, but
will include more complete dating to create age models of the cores, followed by lipid profile
analyses to reconstruct paleo salinity and rainfall.

We have submitted a proposal to the US National Science Foundation for additional
fieldwork and lab analyses. If we are successful, we plan to return to Seram and nearby
islands to do extensive excavation and analyses of at least two of the most promising sites
identified in this initial survey season, and possibly do additional survey work.

Summary

While still in the preliminary stages, our project to investigate the processes by which
people changed to a Neolithic lifestyle in Maluku Indonesia shows promise. We hope that in
the next few years, we will have a more complete understanding about why and how these
changes happened at a detailed and local level. This local, ground-up understanding should
be useful in evaluating large-scale theories about the ISEA Neolithic, which, after all, was a
result of countless individual choices made by people 3-4000 years ago.
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SPLITTING UP PROTO-MALAYOPOLYNESIAN:
NEW MODELS OF DISPERSALS FROM TAIWAN

Roger Blench

Introduction

The goal of historical linguistics is the reconstruction of proto-forms, i.e. words
supposedly spoken when a proto-languages begins to diversify. In the classical model of
linguistic palaeontology, the reconstructed forms are matched against historical and
archaeological evidence. Thus if ‘dog’ is claimed as a proto-form, we should expect to find
dogs in the archaeological record. This also then allows us to calibrate accurately the splitting-
up of proto-families. This appears to make sense; but what if the assumptions we adopt to
reconstruct proto-languages contain significant methodological flaws? This paper looks at
the example of proto-Malayo-Polynesian (PMP) a well-established subgroup of Austronesian
and suggests that the textbook versions are compromised by findings from other disciplines
and we must rethink our tools for assessing the status of such hypothetical entities.

The Austronesian dispersal represents one of the great prehistoric expansions of a
linguistic phylum. Its inception is usually associated with the Neolithic settlement of Taiwan?
by 5500 BP followed by extensive movement into Island SE Asia (ISEA) and the Pacific from
around 4000 BP onwards. From the point at which the migrants reached the Bismarck Islands
and formed the nucleus of the Oceanic language at around 3200 BP its further course is
relatively well-charted, as is the association of Oceanic with finely-wrought Lapita pottery
(Pawley & Ross 1995; Lynch et al. 2002; Pawley 2008; Sheppard et al. 2015).

According to the current model, all extra-Formosan Austronesian languages belong
to a single subgroup, Malayo-Polynesian (Dyen 1963; Ross 2012; Blust 2013) and thus the
reconstructions proposed for proto-Malayo-Polynesian (PMP) can theoretically tell us about
the lifestyle, social organization, material culture and subsistence strategies of its speakers.
Blust (1995) represents an overview of what can be inferred concerning the lifestyle of the
early Austronesians based on lexical reconstruction. However, the cultural transformations
that occurred in the period between the migrants leaving the southern tip of Taiwan and
reaching Near Oceania is less well understood. The internal classification of the Western
Malayo-Polynesian languages remains disputed (Blust 2013) and the sequence of
archaeological dates is only weakly attested (cf. Spriggs 2011).

1 The paper uses ‘Taiwan’ to refer to the island and the modern nation-state and Formosa(n) to refer to the
complex of indigenous peoples and languages still present on Taiwan.
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Part of the problem arises from assumptions about the pattern of migration. According to
the model promoted by Bellwood (2013 and elsewhere) the Austronesian expansion was
primarily demographic and driven by agriculture. Hence it was sequential; the early
Austronesians reached the Philippines, and moved on, both southwest and southeast,
gradually settling Island SE Asia and the Pacific. Blust also implicitly accepts this model as it
chimes with the hierarchical internal structure he attributes to Malayo-Polynesian.
Nevertheless, this model has been challenged from various quarters, both from archaeology
and linguistics. Donohue & Denham (2010) summarise the objections to the models of
Austronesian classification, while Spriggs (2011) and Blench (2012) argue that the near-
simultaneity of early dates outside Taiwan point to a rapid dispersal in different directions,
presumably reflecting access to improved maritime technology. Indeed, the early settlement
of the Marianas and Palau, remote and small islands in the Pacific, points strongly to this
process.

If there was indeed an ‘explosive’ dispersal at this early period, then it might be
expected to have consequences for both language and synchronic material culture. Four
thousand years ago, the Formosan peoples would not yet have crystallised into the groups
which exist today with numerous languages and subsistence strategies reflecting the diverse
environments of the island. The absence of obvious signs of agriculture at the lowest levels
in both the Batanes (Bellwood & Dizon 2014) and the site of O Luan Pi (I and Il) on the
southern tip of Taiwan (Kuang Ti 2000) argues that some of the early migrants were fisher-
foragers rather than farmers (see also Bulbeck 2008). It would also account for the puzzling
differences between the agriculture of the Philippines, the first presumed stopping point for
these migrants, and Taiwan. Essentially the cereal which constitutes the focus of Formosan
peoples is foxtail millet, Setaria italica, whereas in Luzon and points south irrigated rice is
now dominant. If many of the peoples leaving Taiwan were not sedentary cereal
agriculturalists, then they would not reproduce this cultural strategy in the new islands they
settled.

This suggests that we have been seduced by the lure of coherence, that the desire
for a tidy interpretation has made the early phases of the Austronesian expansion seem more
structured than is probable. Resource extraction was revolutionised by new maritime
technology, and it would have been seized on by multiple groups, often very varied in
character. The boats leaving the southern tip of Taiwan are likely to have had multi-ethnic
crews and to have carried a range of ideas to different locations. The seas and currents would
have made movement in almost every direction possible, and since the land masses were
largely unexplored, new voyages and landfalls were undertaken all across ISEA, sometimes
in what may now seem unlikely places. In the light of this, it is no wonder that WMP is hard
to classify; it is not the result of sequential diversification, but the fallout from an explosive
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dispersal. If this is the case, then such a dispersal should also be reflected in the archaeology,
as well as the material culture. Dates for early Austronesian presence in ISEA are still
relatively sparse, but material culture represents a vast archive which has hardly been
exploited. By plotting the distribution of distinctive items, present both among Formosan
indigenous peoples and elsewhere, it is possible to get a sense of the routes and destinations
characteristic of this early period.

Recent analyses of the skeletal material from the remarkable cemetery at Te Ouma
on Efate in Vanuatu has cast a surprising new light on early Austronesian expansion (Valentin
et al. 2014, 2016; Spriggs this conference and pers. comm.). In the light of the phenotypic
characteristics of the present inhabitants of Vanuatu, it has generally been assumed that they
developed a ‘mixed’ appearance at the earliest phase of the expansion of the Oceanic
languages, i.e. presumably somewhere in the Admiralties. People of SE Asian genetic heritage
would have arrived on the Admiralties, encountered Austromelanesian populations speaking
‘Papuan’ languages, mixed genetically and begun the expansion into Remote Oceania, in
conjunction with the culture underlying Lapita pottery. However, the osteometrics from Te
Ouma indicates this cannot be true. The earliest skeletons all reflect individuals of Polynesian
or ISEA phenotype, connecting directly with Taiwan and the populations of Northern Luzon.
Only after a couple of generations does the character of the skeletal material reflect more
directly the current inhabitants of Vanuatu and New Caledonia. This in turn is associated with
the rapid decline of Lapita pottery, suggesting a disruptive culture change, either from the
arrival of NAN speakers implying invasive genetic admixture or the arrival of already mixed
populations.

If this is so, then it may point to an arrival very rapidly after the migrations out of
southern Taiwan. This in turn raises numerous questions, including why migrate such a long
distance, what route was taken, what accounts for the disparity of several centuries between
the settlement of Luzon and the arrival of speakers in the Admiralties? Why are there no
unambiguous precursors of Lapita pottery? On the other hand this would neatly explain one
long-standing enigma, the surprising similarities between PMP and Proto-Oceanic. If indeed
Oceanic had been the end-product of a complex nesting process in the Austronesian ‘tree’
then it should surely be more differentiated from PMP than is in fact the case. Related to this
is the problem of the SHWNG (South Halmahera-West New Guinea) languages, usually
claimed to be a primary split with Oceanic (Blust 2013; Kamholz 2014). SHWNG populations
do not generally show mixed phenotypic characters, and certainly do not have Lapita pottery
or other cultural features of Oceanic. Where and when could this split have taken place? This
paper cannot answer all these questions; the data is too fresh for an interpretation to be fully
developed. Nonetheless, it will try and model the early history of PMP to account for it.
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The metaphor which can be invoked to characterize the Luzon Strait four thousand years ago
is a boiling pot. Numerous different ethnic groups, with differing languages, cultures and
objectives, but with access to new types of boat, began to disperse outwards, carrying with
the innovative culture and technology. Although the Austronesian world was subject to
numerous later episodes of cultural levelling, for example on Java and the Malay peninsula,
evidence for this early period can be detected around the periphery, where dominant
cultures failed to penetrate.

This paper? combines linguistic and material culture data to develop a preliminary
model of the early period of dispersal of PMP. Whether PMP can be regarded as a coherent
proto-language spoken at a particular time and place remains an open question. While some
linguistic roots are very widely attested across the Austronesian world, others have very
restricted distributions. It may also be the case that there was substantial back influence to
Taiwan, especially from the Philippines. Iron-working, for example, must have been a later
introduction from further south, and whatever group was responsible for introducing it
would have brought other associated cultural practices and presumably their language. Much
of the innovation in the extra-Formosan zone can be attributed to continuing contact with
the mainland at this period, although the disappearance of non-Sinitic languages on the
Chinese coast makes this difficult to prove from a linguistic point of view. In terms of material
culture, it accounts for the high diversity of extra-Formosan repertoire, and why so many
widespread PMP lexemes have either only a single or a few scattered Formosan reflexes. One
interpretation is that these are not inherited from PAN, but borrowed back into Formosan
languages as part of the interaction sphere.

Linguistics

The ethnic chaos in the Luzon Strait is reflected in the linguistic uncertainty
concerning Western Malayo-Polynesian. WMP is divided into a number of primary subgroups,
which have so far resisted hierarchisation. The discussion will no doubt continue, but PMP
divides into the well-characterized Oceanic and the rest, i.e. Western Malayo-Polynesian
(WMP) whose internal divisions remain disputed (e.g. Blust 1993; Donohue & Grimes 2008).
Figure 1 presents a version of the early splits in PMP, bringing together these various
proposals. The composition of the subgroups is as follows:

2 A very preliminary version of some of these ideas was presented at the National Museum of Prehistory (3L
=P RIEEYEE) Taitung on the 28th September, 2014. My thanks to the Museum and Tsang Cheng
Hwa for supporting my presence, and the audience for discussions. Thanks to Frank Muyard and to Matthew
Spriggs for subsequent discussion of the Te Ouma materials.

80



Austronesian Diaspora

1. Bashiic languages are Ivatan, Itbayat and Tao [Yami]
Includes all languages of the Philippine Archipelago except the Sama-Bajaw (or Samalan)
languages spoken by traditionally nomadic ‘sea gypsies’ of the central and southern
Philippines and various parts of Indonesia-Malaysia

3. Includes languages of northern Sarawak in Malaysian Borneo

4. Includes Ngaju Dayak and Ma’anyan of southeast Kalimantan, as well as Malagasy

5. Includes the Malayic languages of insular Southeast Asia, and the Chamic languages of
mainland Southeast Asia, and

6. Includes all languages of Sulawesi south of Gorontalic, except the South Sulawesi group
(whose best-known members are Buginese and Makasarese).

7. Includes all the languages that fall within Tai-Kadai. This is not accepted or even
discussed by many linguists

8. Palauonly

9. Chamorro and other languages of the Marianas only

10. Blust (2013) defines an ‘Eastern Malayo-Polynesian’ branch, which divides into SHWNG
and Oceanic proper.

It is remarkable that even the subgroup in the immediate area of the Luzon Straits,
Bashiic, cannot easily be fitted into the WMP substructure. The Bashiic [=Batanic] languages
consist of a small group of the northernmost PMP languages, spoken on Lanyu island and by
the lvatan and Itbayat in the Luzon Strait. They have been characterised in Ross (2005) but
their placing remains problematic. The languages are very close to one another, which
confirms the oral traditions on Lanyu that some villages were founded from the Batanes a
few centuries ago. However, the Batanes were settled 4000 years ago (Bellwood & Dizon
2014) and Lanyu has also been occupied for a lengthy period (Tsang 2005). It must be that
there were former languages on Lanyu which have disappeared or been assimilated, while
the Batanes were in relative isolation from other PMP languages for a long period. The Yami
in particular have a strikingly idiosyncratic material culture, including large paddled canoes,
which do not resemble any others in the Austronesian world. Green Island, further north,
was uninhabited at the time of the first European incursions, but has a long archaeological
history, and most likely was settled by the same populations as the earliest inhabitants of
Lanyu (Mike Carson pers. comm.).
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1. Bashiic

2. Philippines

3. North Sarawak

4. Barito

5. Malayo-Chamic

6. Celebic
Hlaic
Proto-Malayo-Polynesian 7.Daic —
Kra-Dai
8. Palauan
9. Marianas
SHWNG
10. Central Eastern
Oceanic

Figure 1. Primary subgroups of Proto-Malayo-Polynesian

Bashiic is not the only isolate apparently dating from this early period. Although the
languages of the Barrier Islands, west of Sumatra, have links to languages on the Sumatran
mainland (Nothofer 1986), it has not been demonstrated either that these languages are
related to one another, or that the cognates with mainland Sumatran languages are other
than loans. Nias, Mentawei and Enggano in particular seem to have a wide scatter of ‘rogue’
vocabulary with either no Austronesian cognates, or parallels in remote branches much
further east, in Sulawesi and Oceanic. This is also reflected in their material culture, which
reflects Formosan practice (see the sub-chapter “the leg-xylophone” for the distribution of
the leg-xylophone, for example).

In the Pacific, Chamorro and Palauan are also primary branches of PMP (cf. Reid 2002
for Chamorro), but somewhat surprisingly are the results of parallel eastwards migrations. In
the case of the Marianas, the archaeological evidence for the first settlement by at least 3500
BP is strong. There are convincing similarities with the ceramics of the Northern Philippines,
which show dentate stamping and lime infill. Carson et al. (2013) provide a comprehensive
view of the evidence connecting the Northern Philippines with Remote Oceania.
Unfortunately much of the other material culture of the Marianas has been displaced by the
Cultural Revolution brought about by the early presence of the Spanish and other occupiers.
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Early settlement dates for Palau remain somewhat contradictory, with archaeology
suggesting a date of around 3000 BP and palaeo-environmental dates, somewhat older at
4500 BP (Clark 2005). Since these earlier dates would put settlement beyond the range of
Austronesian migration, they are probably to be discounted. The earliest settlement can be
identified with flaked stone tools, rather indistinct brown and some painted pottery, and
human burials. The Palauan language has undergone numerous rather exotic sound-changes
and morphological shifts, so it has not yet proven possible to identify its nearest relative.

Trees of the WMP languages do not usually include Daic (Tai-Kadai) although a
relationship between Austronesian and Daic has long been posited (Benedict 1942).
Ostapirat (2005, 2013) has argued for a genetic affiliation between Daic and PAN which is
supported with regular sound-correspondences. Norquest (2007:413) points out that the Hlai
branch of Daic shares some striking lexical items with proto-Austronesian which do not occur
in the other branches. Sagart (2004, 2005) proposed Daic was a branch of PMP and Blench
(2013) supported this with further linguistic and cultural data, including dental evulsion,
tooth-blackening and multi-tongue jews’ harps. It is unresolved as to whether Daic is a sister-
language to PAN or to PMP. Sagart (2005) posits ‘an early Austronesian language called here
'AAK' (Austronesian Ancestor of Tai-Kadai). This was a daughter language of PAN, and a close
relative of PMP: it shared some innovations with PMP, but was more conservative in other
respects.’

Daic itself is divided into two major branches, Hlaic and Tai-Kadai, with Hlai spoken
on Hainan island and Tai-Kadai spoken inland ain China and in the region further south. It is
striking that Austronesian shares a relationship with Hlaic distinct from Austronesian in
general, as evidenced in Table 1.

Table 1. PAN-Hlaic relationship
Gloss Pre-HI Proto-Hlai PAn

slap *pizk *phi:k *pik

weave *ban  *pMen *bal+bal
pinch  *ti:p *thi:p *a-tip (PMP)
seven  *tu: *thy: *pitu

three  *tu:?  *tf'u:? *taru

sharp  *jaom  *t¢"a:m *tajoam

five *ma: *hma: *rima

six *nom  *hnom *?Panam

Source: adapted from Norquest (2007)

An intriguing piece of evidence is provided by the word for ‘bird’ (Table 2). The PMP
form *manuk appears to be cognate with Tai-Kadai, whereas Hlaic languages have innovated.
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Tai-Kadai languages usually delete the prefix of Austronesian forms, but Lakkia preserves the
m- prefix inherited from Austronesian.

Table 2. ‘Bird’ in Austronesian and Daic

Language Form
PAN *gqayam
PMP *manuk
Proto-Hlai *sac
Proto-Tai Kadai *-nok
Lakkia mlok

This is likely to mean that there was a primary split in the migrants from the southern
tip of Taiwan, with some reaching Hainan and others settling Guangdong and moving inland
as pressure from Sinitic peoples intensified.

South and east of Taiwan are a variety of subgroups of PMP, which cover most of the
islands now within Indonesia. Some Formosan words, in particular animal names, seem to
show strongly split distributions, occurring in the West and Central parts of ISEA and
noticeably absent in the Eastern Indonesia. Blust (1995) who carefully notes the distribution
of cultural and biological terms, does not draw the conclusion that this is a consequence of
the skewed patterns of early voyaging but re-analysis of the data suggests this. §3 presents
evidence from a brief sample of animal name and maritime terms which reflect the dispersal
of PMP.

Lexical evidence
Sharks and crocodiles

The name of the shark represents an interesting case. PMP has *bugaya for
‘saltwater crocodile’ and this has a single Formosan reflex, Puyuma buaya ‘shark’. Formosan
generally has *qgisu for ‘shark’ which is lost outside Taiwan. Blust (1995) assumes there was
once PAN *bugaya ‘crocodile’ reflecting a now disappeared species, and that the remaining
Puyuma reflex has been transferred to ‘shark’. However, in the continuing absence of
Taiwanese crocodiles, a simpler solution is that the Puyuma word is simply a borrowing from
a nearby PMP language, reflecting intensive contact across the straits.

Pangolins

A curious piece of direct evidence from zoogeography supports a direct link between
Taiwan and Borneo. Blust (1995) puzzled over the name for the pangolin;
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‘Perhaps the best illustration of such a case is *qaRem "pangolin", reflected in Taiwan
and in Borneo (where it applies to another species of the same genus, Manis javanicus),
but with no evidence that the animal was ever found in any part of the Philippines
except Palawan and the adjacent Kalamian and Cuyo Islands, which, like Borneo, rest
on the now submerged Sunda Shelf.’

Table 3 presents an abbreviated version of the linguistic evidence for the name of
the pangolin®.

Table 3. Austronesian names for pangolin

Branch Language Form Gloss Scientific

Formosan Seediq ?arun pangolin, anteater Manis pentadactyla
Thao galhum pangolin, scaly anteater Manis pentadactyla
Amis ?alem anteater with long tongue  Manis pentadactyla

Borneo Kiput arem pangolin, anteater Manis javanica
Katingan ahem pangolin, anteater Manis javanica
Ma'anyan ayem pangolin, anteater" Manis javanica

Blust assumes that ‘Austronesian speakers moved south rapidly enough to encounter
the new species of pangolin before they had lost their recollection of the Manis pentadactyla’,
assuming that the migrants were first resident in the Philippines. This is unnecessary; there
is no reason to think the voyages from Taiwan did not reach Borneo directly.

The jellyfish

The Malayo-Chamic languages are spoken in Borneo, on the Vietnamese mainland
and have been carried widely across the region in the form of Malay. The proposed PAN term
for ‘jellyfish’ is shown in Table 4, which has a curious distribution, since apart from a single
Formosan reflex in Kavalan, the cognates are entirely restricted to Borneo languages.
Although it is sometimes tempting to analyse Formosan reflexes as late borrowings, the
distance between Borneo and the Kavalan area makes this unlikely.

Table 4. Austronesian names for ‘jellyfish’

Subgroup Language Form Gloss
PAN *bubuR jellyfish
Formosan Kavalan bubur jellyfish
Borneo Miri bubur jellyfish
Bintulu buvu jellyfish
Iban bubur jellyfish, sea nettle, swimming bell, Medusa spp.
Bimanese bubu jellyfish

3 Further cognates can be found in the ACD online version
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Perhaps also Malay ubur-ubur ‘bell-shaped jellyfish with a fringe of feelers’. Jellyfish
are found throughout the region, so this may be additional support to a direct link between
Taiwan and Borneo.

The cowry

The name for the cowry, Cypraea mauritiana, demonstrates an interesting pattern.
Although reconstructed to PMP on the basis of Northern Philippines cognates, these all refer
to a manifestly modern technology, the use of lead balls as sinkers. They are therefore most
likely to be recent semantic transfers, not ancient inherited cognates. The nearest form
meaning ‘cowry’ to the presumed homeland of PMP is in Palau. Otherwise, the distribution
of the root is confined to Eastern Indonesia and Oceanic (Table 5). Given that cognates are
spread widely in Micronesia, it is most likely that Palauan is a loan from Oceanic, as is the
case with certain other maritime terms.

Table 5. ‘Cowry’ in Eastern Indonesia and Oceanic

Language Form Gloss
PMP/POC *buliq cowry shell: Cypraea mauritiana
Isneg buli lead; lead sinker of a fishing net
llokano buli lead; wharve, whorl; sinker
Palauan bui? cowry shell: Cypraea mauritiana
Ngadha vuli large cowry shell used for war necklaces; the necklace itself
Rotinese fuli kind of shell; shells or bits of lead used as sinkers for a fishnet
Yamdena fuli kind of shellfish
Fordata vuli porcelain shell, egg cowry
Yapese wul type of shell, large cowry
Nggela mbuli generic for all cowries
Lau buli white cowry, Ovula ovulum, ornament for canoes and men
Sa'a puli cowry shell, used as sinkers for nets
Pohnpeian pwili cowry, any species of sea shell
Puluwat pwiil cowry shell scraper, as for green breadfruit
Woleaian u-bili white shell, cowry
Fijian buli cowrie shell Cypraeidae
Tongan pule shellfish, the cowry; be marked with spots or coloured patterns
Niue pule cowry shell
Samoan pule Molluscs belonging to the genera Cypraea (cowries) and Ovulum. Cowrie
shells are used as sinkers and for making squid lures.
Tuvaluan pule shellfish sp. Pila conica
Maori pure bivalve mollusks: Notovola novaezelandiae and other Pectinidae
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Although this root is attested in Oceanic it is not found in SHWNG which again is
suspicious. The data suggests that this term is in fact not PMP at all but was innovated
somewhere in Eastern Indonesia and, was carried into the Oceanic area and then back into
Micronesia as part of the backscatter which created Yapese. The apparent cognates in the
Northern Philippines are then simply borrowings reflecting the introduction of lead sinkers
in a much later era.

Typhoons, cyclones and winds

The name for ‘typhoon’, ‘cyclone’, ‘strong wind’ also shows a highly skewed
distribution. Typhoons are extremely common on Taiwan, and it is no surprise they are
attested in Formosan languages. The earliest settlers of the Marianas must have been
familiar with typhoons, as were the seagoing peoples of the Philippines. However, the word
was clearly only transmitted along the west coast of the Philippines, as it becomes ‘strong
wind’ in the languages of Borneo and is not attested elsewhere and strikingly not in the open
seas east of the Philippines (Table 6). The term is completely replaced by the Oceanic term
mana, ‘storm’, ‘big wind’, which has strong spiritual connotations throughout much of the
Pacific. In SHWNG this has the cognate wana, spread across the entire branch.

Table 6. Austronesian names for ‘typhoon/big wind’

Branch Language Form Gloss
PAN *baRiuS  typhoon
Formosan  Saisiyat bal*yo[ typhoon
Favorlang bayus storm
Amis faliyos typhoon; monsoon winds and rain
Puyuma (Tamalakaw) vaRiw typhoon
Micronesia Chamorro pakyo typhoon, storm, tropical cyclone
Philippines llokano bagid typhoon
Tagalog bagyo storm
Bikol bagyo typhoon, hurricane, gale, storm, tempest
Hanundo bagyu strong wind, storm, typhoon
Aklanon bagyo(h) hurricane, storm
Cebuano bagyu typhoon
Samal baliw wind
Borneo Miri baruy wind
Kelabit bariw strong wind, storm wind
Kenyah baloy air, wind
Kayan bahuy strong wind, storm
Bintulu bauy wind

Another intriguing piece of evidence comes from the changing wind directions in
Austronesian. A Formosan root which applies to the east wind in Kavalan (in the north of the
island) becomes a south wind in Amis. The Amis are the population on the east coast which
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supposedly represent a back migration from the Philippines. When speakers move
southwards into the Philippines, the same lexeme applies to a south or southwest wind.
Moving south again into ISEA the wind comes from the west, including the SHWNG speakers.
However, in Oceania, this is now a northwest wind. Madagascar reflects the inversion of
directionality, as the Austronesian cognate now becomes a north wind.

Table 7. Changing wind directions in Austronesian

Language Attestation Gloss
PAN *SabaRat wind

Kavalan sbalat east wind

Amis safalat south wind

PMP *habaRat southwest monsoon

Tagalog habagat west or southwest wind; monsoon
Bikol habagat south wind

Hanundo ?abagat southwest monsoon; or, indefinitely, any very strong wind; year
Hiligaynon bagat-nan south

Aklanon habagat south wind

Ngaju Dayak barat west; west wind; storm

Malagasy avaratra north

lban barat west, western, westerly

Kambera waratu west, west wind

Rotinese fa-k seawind, west wind

Hawu wa west, the island of Sumba

Leti warta west, west wind

Selaru harat west, westward

SHWNG

Buli pat west, west wind

Numfor (Biak) wam-barek west wind, west monsoon

The changing referent of the name of this wind in Austronesian tells the same story
of seaborne populations coming out from Taiwan, initially an east wind becoming south, then
southwest, then west, then northwest as they expand out in different directions.

Boats and Maritime Vocabulary

The model depends strongly on the assumption that innovative maritime technology
drove the PMP dispersal. There is no evidence that the initial settlers of Taiwan had anything
other than bamboo rafts which are still in use today in modified form (Ling 1956; Rolett et al.
2002). However, the peoples leaving Taiwan four thousand years ago had access to more
sophisticated watercraft, as they were able to reach the Marianas and return (Hung et al.
2011). The populations in the Luzon Strait today have no such boats; the large seagoing
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canoes of the Yami of Lanyu Island could reach the Batanes, which is around 150 kilometres,
but certainly not survive a 3000 km voyage. Similarly the peoples of the Northern Philippines
do not today have large outriggers although these must surely have been constructed in the
past.

If indeed the Luzon Strait was a ‘boiling pot’, this should also be reflected in the
terminology for boats (e.g. Pawley & Pawley 1994). The root *[qJaban applied to ‘boat’ has
a striking distribution (Table 8Table 8). Isolated reflexes of *qaban and *banka? are found in
Formosan languages as ‘canoe’, but the term was subsequently applied to much larger
vessels. Based on phonological irregularities, Wolff (2010/2:947) argues the Formosan
cognates are secondary introductions from Malayo-Polynesian languages. In proto-Bashiic,
this root applied to a large boat of some type, presumably resembling the large surf-boats of
the Yami. Blust (1995) links this word to the verb *gaban ‘to float’ which gave rise to the
more common Austronesian root for canoe and eventually the large outrigger. However, the
same root is also widely attested in the languages of mainland SE Asia, both in proto-Tai-
Kadai as *ban, and as perhaps a direct loan into Austroasiatic as Monic kban.

Table 8. An Austronesian term for ‘boat’ borrowed into Austroasiatic

Phylum Branch Language Attestation I Gloss
Austronesian PAN *gaban boat, canoe

Formosan Siraya avan canoe

Formosan Favorlang abanw boat

Bashiic Tao avan large boat

Philippines Magindanao kaban boat

Philippines Tagalog banka? canoe

Philippines Sulu guban boat

Ibanic lban bon, buun long, shallow boat,

Malayic Moken kaban boat

Malayic Malay kaban vessel

Malayic Sekah goban boat

Chamic PC *boon coffin

Barrier Nias owo boat

Barrier Sichule ofo boat

Bima-Sumba Sawu kowa boat

CMP Komodo wanka boat, canoe

CMP Manggarai wanka boat

CMP Rembong wanka  boat

PHSWG *wak[a] outrigger, canoe

Oceanic proto-Oceanic *wanka outrigger, canoe
Daic Tai-Kadai proto-Tai-Kadai *ban boat
Austroasiatic  Aslian Jahai kupon boat

Bahnaric Biat ban coffin
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Phylum Branch Language Attestation |l Gloss
Aslian Semai, Temiar kapal* boat
Monic Old Mon kban ship
Mangic Mang baan ferry, boat
Nicobaric kopok boat

Table 8 includes terms for ‘coffin’ in some languages, since the distribution of boat-
coffins throughout the region makes this a likely polysemy. The meaning in both SHWNG and
Oceanic is both outrigger and canoe, but not apparently prior to this. Almost certainly, gaban
underwent metathesis to banka ~ wanka, either independently in Tagalog, but certainly in
Eastern Indonesia where it was applied to large outriggers. As part of the interaction between
the Luzon Straits and the SE Asian mainland, the Austronesian term was borrowed into Mon
and thence into other Austroasiatic languages. Mangic (isolated in China among Daic
languages) could be a direct borrowing from Tai-Kadai rather than inherited from its apparent
Austroasiatic relatives. This suggests that when the large sailing boat was introduced, it
rapidly spread across the region, and was adopted and adapted by speakers of different
language phyla, perhaps reflecting the busy trade in nephrite and other trade goods around
the region (Hung et al. 2007). However, once in contact with the mainland the term would
be applied to the smaller river boats, without outriggers.

The issue of exactly what technical innovation allowed for the explosive dispersal of
PMP speakers has been widely discussed. Some form of outrigger is the most credible
hypothesis, but the absence of large seagoing outriggers in the Northern Philippines today
makes this difficult to test. The PMP reconstruction *saReman ‘outrigger float’ is only
supported by reflexes in Eastern Indonesian languages, with no Philippines cognates.
Interestingly, Chamorro does have a reflex, sakman, but this only applies to a large boat, not
an outrigger. PMP *katiR ‘outrigger float’ is supported by Philippines reflexes and is
otherwise attested in Western ISEA. This suggests that outriggers were present in the Luzon
Strait at an early period, but that the boat builders set off in two distinct directions,
southwards down the west side of the Philippines towards Borneo and directly towards
Eastern Indonesia and onwards to the Bismarcks and Vanuatu.

Blust (1995, ACD) suggests that the sail was already present in PAN. However, this is
unlikely. The two Formosan potential cognates supporting PAN */ayaR are given in Table 9.
Only one, Kavalan, applies to the sail, suggesting that this is either an independent transfer
of the word from ‘cloth’ to sail by analogy, or simply a borrowing.

4 ? < Malay or Tamil.
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Language Form Gloss

PAN *layaR sail

Kavalan RayaR sail of a raft or boat; cloth around a threshing machine
Paiwan La-laya a flag, banner

However, *layaR is omnipresent in PMP, attested from Nias to Polynesia, surely

pointing to a highly visible innovation. As Table 4 for ‘jellyfish’ reminds us, Kavalan is

sometimes the only evidence for PAN forms, which makes borrowing more than a possibility.

Material Culture

Austronesian material culture is wonderfully various
and has been enriched by influences from every
direction over five millenia. Nonetheless, it is some
ways highly conservative, with iconography which is
preserved from Luzon to New Zealand (Blench 2012).
This section focuses on a few examples of Formosan
material culture, which have a patchy distribution in
the Austronesian world, pointing to the opportunisitc
nature of the early dispersal from the Luzon Straits.

The leg-xylophone

One of the simplest forms of the xylophone is the leg-
xylophone, where the player simply lays a number of
bars across his or her legs and beats them with one or
two sticks. The leg-xylophone is found in two regions
of the world, Africa and the Austronesian region,
occurrences that are probably unconnected. The leg-

Photo 1. Amis leg-xylophone
Source: Author photo, Shun Ye
Museum

xylophone is known from the Amis people of Taiwan. A photo on display in the Shun Ye

museum in Taipei shows the keys laid transversely across the player’s legs (Photo 1). Kunst

(1940) mapped the leg-xylophone (he calls it ‘thigh-xylophone’) in insular SE Asia as far as the

information was available to him at the period, recording it in Nias, Mentawei®, Borneo and

south Sulawesi. However, it also occurs in the Northern Philippines. The Itneg people in the

Northern Cordillera play a five-key leg-xylophone, talongatin, probably forming a pentatonic

5 Philip Yampolsky points out the Mentawei instrument is not a true leg-xylophone as it has been transferred to

bars restring on the ground.
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scale (Maceda 1998: 226 and image). Otherwise it is found only at the margins of the primary
expansion of PMP, on the barrier islands of Sumatra, in Madagascar and in New Britain, New
Ireland, the Duke of York islands, Tami and Morobe province in Eastern Papua New Guinea,
although there it is reduced to only two keys (Sachs 1928; Collaer 1965: 102; Fischer 1958:
12; Kunst 1967: 41). Map 1 shows the Indo-Pacific distribution of the leg-xylophone. This
suggests that it was carried from Taiwan, but only directly across the Luzon Strait, but
otherwise to Oceania, and to western Sumatra. This highly selective distribution is
characteristic of the early dispersal period, where individual vessels may have reached
remote locations directly.

Map 1. The leg-xylophone in the Austronesian area

The shark rattle

We do not usually look to sharks as typical audiences for musical performance, but
in one case this is an opportunity that may have been overlooked. Scattered across the
Austronesian world, is a very distinctive sound-producer, shaken underwater in a
performance intended to ‘call’ sharks. The shark rattle is made of a curved rattan with dried
fruit-shells attached by cords, as in the example from the coast of North Papua. The record
nearest to the Austronesian heartland is in the Sulu archipelago, among the Sama (Maceda
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1980). Similar implements are found in New Ireland (Photo 3), in Samoa (Hiroa 1930) and
probably across much of Polynesia. No records of anything similar are found in either Eastern
of Western ISEA, suggesting that these originated with the seagoing populations of the
Philippines and were carried directly to the Oceanic/SWHNG area (Photo 2).

Photo 2. Shark-calling rattle, North Papuan coast.  Photo 3. Shark rattle, New Ireland Source: CC
Source: Author photo, Museum Loka Budaya,
Abepura

Bamboo bird-scarers

A characteristic item of material culture found in certain parts of the Austronesian
world is the split-bamboo bird-scarer. It consists of a bamboo internode with a rectangular
hole cut through one half of the tube. The tube is split lengthways so that the two halves
rattle against one another when it is shaken, either by the wind or by hand. Several may be
mounted in a frame or a single instrument held in the hand. In most places, this instrument
is used to scare birds from the fields. Photo 4 shows some examples of these bird-scarers,
collected among Formosan peoples. The same use is recorded in Sulawesi (Photo 6) and more
surprisingly in Madagascar (Sachs 1938). However, in the Northern Philippines the same
instrument is used by Ifugao priests to ‘cleanse’ houses annually of residual evil spirits (Photo
5). Part of the interest of the split-bamboo bird-scarer is its highly distinctive morphology;
such sound-producers are found nowhere else in the world. Since the noise is intended to
deter birds from growing millet or rice, it is a characteristic product of a cereal-growing
society, evidence that there were some cereal cultivators present among the earliest
voyagers in the Luzon Straits.
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Photo 6. Sulawesi bird-scarer (Source: Author photo, La Galico Museum)

Shell discs

The Philippines and the Solomons in particular are connected by a tradition of incised
circular shell discs. All the peoples of the highlands of northern Luzon make bandoliers from
shell discs with incised patterns (Photo 7). The shells are marine shells and therefore must
be imported from the coast, which provides a hint to their original context. In Santa Cruz and
some other islands in the Solomons, these type of incised shells are used as brow ornaments
(Photo 8). The remarkable similarity of these two traditions (and an apparent absence of
similar ornaments in the region between them) provides a neat illustration of the early rapid
dispersal as far as Oceania.
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Photo 7. Ifugao shell discs. (Source: Author collection) Photo 8. Santa Cruz incised
shell ornament. (Source: Author
photo, Honiara Museum)

Rattan and coconut fibre armour

The concept of using armour (and helmets) to protect individuals in warfare may
seem obvious but is characteristically Eurasian and is unknown in Africa and Melanesia
(except in Austronesian-influenced areas). In the Americas, it is only found in the Pacific
Northwest. Rattan armour was made in Taiwan (Photo 9) and versions of it are found across
much of the Austronesian region, sometimes evolving through the use of different materials
and in particular refashioned in metals when these were introduced. The broader concept of
this type of armour was known in the Philippines, although by the time of European contact,
the fibres had been replaced by metal sheets. Armour extremely similar to the Formosan
type is found along the north coast of Papua (Photo 12). The Toraja in Sulawesi used cuirasses
which also correspond to the Formosan type, but made of leather (Photo 10). Among the
Nias people it was developed into thin metal sheet armour (Photo 11) and in Micronesia fish-
skins were used, for example among the Gilbertese.
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Photo 9. Rattan armour, Taiwan. Photo 10. Toraja leather cuirasse.
(Source: Author photo, Shun Ye Museum) (Source: CC, Yale University Art Gallery)

Photo 11. Nias metal sheet armour. Photo 12. Rattan armour, North Papua. (Source:
(Source: CC, Tropenmuseum, Amsterdam) Author photo, Museum Loka Budaya, Abepura)

The foot-braced backstrap loom

An intriguing piece of evidence supporting early dispersal to Hainan island comes
from a subtype of the loom. The backstrap loom is known over much of the Austronesian
world, although it is lost in Oceania. However, the form of the backstrap loom in Taiwan is
foot-braced (Photo 13), a rare and inconvenient type of loom which has been displaced
elsewhere in the region by various types of frame-loom (Buckley in press). The only other
place the foot-braced backstrap loom also survives is on Hainan island, among the Hlai
speakers and in a small zone of the Vietnamese-Laos borderland. The most likely
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interpretation of this distribution is that the foot-braced loom was carried to Hainan and the
mainland as part of the earliest PMP dispersal. An innovative frame-loom from the mainland
rapidly displaced it everywhere but Hainan, which was inaccessible in the same way as the
interior of Taiwan.

Photo 13. Taiwan, foot-braced loom (Source: Author photo, National Museum of Taiwan)

Interpreting New Genetic Data

Four thousand years ago both the island of Taiwan and the Chinese mainland
opposite would have been extremely ethnolinguistically diverse, with many more languages
present than are spoken today. Most probably those languages could be described in
present-day terms as Austronesian. Subsistence strategies would have been comparably
varied, ranging from cereal agriculture to specialised fisheries and a foraging lifestyle. At this
period, Austromelanesian hunter-gatherers were presumably still present and this may be
the source of some of the ‘Formosanisms’ not attested elsewhere in Austronesian. The only
maritime technology would have been bamboo rafts, suitable for crossing protected seas,
but dangerous in open oceans subject to cyclones.

In the Luzon Strait, an innovative maritime technology developed which allowed
long-distance navigation, and certainly involved the use of outriggers and sails. Seeking
natural resources and new fishing grounds, a mix of populations set off in different directions
both to explore the open ocean, the islands and to reconnect with the mainland. The
technology allowed them to range widely, and rather than settling the Philippines and
proceeding sequentially to other locations, they rapidly reached a scatter of different
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destinations, hence the near-simultaneity of archaeological dates. The multi-ethnic nature of
the crews ensured that both different lexical and material culture was dispersed along the
routes being newly pioneered. New traffic with the mainland brought innovative cultural
practices to the region displacing practices brought from Taiwan, which survived only in
peripheral sites.

Excavations at the cemetery of Te Ouma in Vanuatu are now producing striking
results, in terms of both phenotypic characteristics and genetics (Skoglund et al. 2016;
Reepmeyer et al. 2015). Te Ouma dates to the earliest settlement of Vanuatu. Both physical
anthropology and genetics suggest that the earliest burials are resemble closely the
populations of the Luzon Straits and not the Bismarcks or another intermediate location, such
as is suggested by linguistics. It must be assumed that future archaeology will produce similar
results in the Admiralties and other islands within both Remote Oceania and in Fiji. The
interpretation must be that at least part of the early dispersal from the Luzon Straits included
individuals of ISEA phenotype. After the primary migrations to the Batanes, they travelled
down the east side of the Philippines and Sulawesi, with one group possibly diverting
westwards to Sulawesi, if preliminary reports on dentate-stamped ceramics are confirmed.
Somewhere north of New Guinea, one group split from the flotilla of canoes and travelled
westward, becoming the ancestors of the SHWNG languages. The main body travelled on
towards the Admiralties. Although they must have encountered Austromelanesian
populations there, they did not immediately mix with them genetically, but instead sailed on
in different directions, reaching the Solomons, Vanuatu, Fiji etc. extremely ra