Overview
Vulnerabilities of human societies have continuously been increasing in the world due to various
environmental problems, such as global warming, invasive species and natural disasters. Extensive
exploitation of natural resources, which is a common feature of modern civilizations, gives rise to
serious concerns about the sustainability of the Earth’s environmental system. Human beings are now
living in the Anthropocene, during which a great acceleration of human activities is altering the climate
system and material circulation of the Earth, and also triggering the sixth mass extinction of organisms.
Total reconstruction of modern civilizations is an urgent issue to sustain human societies for the next
hundreds to thousands of years.
This symposium aims to share and discuss the findings on problems in the Anthropocene. The
focus of the symposium is on the history of the past and currently existing civilizations, which includes
diversities in environmental contexts, responses to natural environmental crises, and knowledge to
sustain themselves. In other words, human history is reviewed through the scope of environmental
history, which explores the interactions between humans and nature.
History tells us that the depletion of natural resources has inevitably resulted in the collapse of
past civilizations. However, contrasting examples are known from the civilizations in the islands. The
history also illustrates that the Jomon civilization, which is known for its sophisticated pottery in the
Japanese archipelago, kept a balance with nature and lasted for more than ten thousand years. Recent
studies have discovered that the traditional cultures in Okinawa and the islands of the South Pacific,
which have been geographically isolated from other cultures, are still maintaining unique lifestyles
with minimum impact on the natural environment.
Topics of this symposium include the natural environment, biodiversity, culture and world views
of the islands. We hope that all participants will share their various perspectives on the origin,
development, stability, crisis and destruction of island civilizations.
How much has human activity altered the environmental system of the islands? Was the response
from these civilizations to the environmental changes successful? The answers to such questions will
give us insights to understand the framework of modern civilizations and to build future sustainable
civilizations.
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Symposium Program
March 16 (Saturday)
Conference Hall Winds (Granship 11F)
9:00-9:30

Registration

Session 1 “Natural environmental risks of island civilizations”
9:30-10:00

[A1]

Introductory

comments:

Environment and Civilization in Island

Kazuyoshi Yamada (Museum of Natural
and Environmental History, Shizuoka)

region: From perspective of varved
environmental history（島嶼の環境と文
明：年縞環境史の視点から）
10:00-10:30

[A2]

Human-environmental

impacts

Li Xun (GNS Science)

across New Zealand under late-Holocene
climate change（後期完新世の気候変動
下におけるニュージーランドの景観
に対する人為的影響）
10:30-11:00

[A3] The Stuttering Polynesian diaspora –

James Goff (University of New South

environmental crises of the past and an

Wales)

uneasy future（ポリネシア人の断続的
な離散―過去の環境危機と不安定な
将来）
11:00-11:30

[A4] Crater and caldera lakes as an
environmental archive and widespread
tephra as a time marker in island areas:
Case studies of eruptive histories on
volcanic islands in Aleutian to Bali
(Indonesia)（環境アーカイブとしての
クレーターとカルデラ湖および島嶼
での時間指標としての広域テフラ：ア
リューシャン列島からインドネシア・
バリにおける火山島の噴火史に関す
る事例研究）
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Mitsuru Okuno (Fukuoka University)

11:30-12:00

[A5] Local knowledge to cope with

Yoko Nojima (International Research

natural hazards and disasters in the Pacific

Centre for Intangible Cultural Heritage in

（自然災害への対処のための太平洋

the Asia-Pacific Region)

地域における在来知）
12:00-13:00

Lunch time

13:00-13:30

[A6] Historical and prehistorical tsunamis

Neng-Ti

and offshore volcanisms adjacent to

University, Taiwan)

Yu

(National

Tsing

Hua

Taiwan's north coast from the last two
millennia: a literature and onshore
geological survey（台湾島北部沿岸にお
ける過去 2000 年間の歴史・先史津波
と沖合の火山活動：文献および陸域の
地質調査）
13:30-14:00

[A7] Geological records of “Extreme

Jiun-Yee Yen (National Dong Hwa

Wave Events” along east and south coast

University)

of Taiwan（台湾東部・南部海岸におけ
る極端波浪イベントの地質記録）
14:00-14:30

Coffee break

Session 2 “Nature and biodiversity on islands”
14:30-15:00

[A8] Biodiversity and its crisis on the Izu

Toshio Kishimoto (Museum of Natural

and Ogasawara Islands（伊豆・小笠原諸

and Environmental History, Shizuoka)

島における生物多様性と迫る脅威）
15:00-15:30

[A9] Natural and Human Impacts on the
Ecosystem

of

the

Juan

Tod F. Stuessy (Ohio State University)

Fernández

(Robinson Crusoe) Archipelago, Chile
（チリ共和国ファン・フェルナンデス
（ロビンソン・クルーソー）諸島の生
態系に対する自然および人為的影響）
15:30-16:00

[A10] Are oceanic islands cradles of
biodiversity?

Endemic

species

on

uninhabited island as witness for the lost
world（海洋島は生物多様性のゆりか
ごか？失われた世界の証拠としての
無人島の固有種）
16:00-16:30

Coffee break

16:30-18:00

[P1] ~ [P16] Poster session (core time)

18:00-20:00

Reception
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Koji Takayama (Kyoto University)

March 17 (Sunday)
Conference Hall Winds (Granship 11F)
9:00-9:30

Registration

Session 3 “Cultures and World Views of Island Civilizations”
9:30-10:00

[A11] The Islands of Amami and

Hiroto Takamiya (Kagoshima University)

Okinawa where hunter-gatherers once
thrived（奄美・沖縄諸島における狩猟
採集民族の盛衰）
10:00-10:30

[A12] Prehistoric Human Resilience and

Virginia

Vulnerability in the Aleutians Islands of

Aleutians)

Hatfield

(Museum

of

the

Alaska（アラスカ・アリューシャン列
島における先史時代の人類の回復力
と脆弱性）
10:30-11:00

[A13]

Volcanic

Eruptions

Affecting

Archaeological Sites in the Philippines

Eusebio Dizon (National Museum of
Philippines)

（フィリピンの考古遺跡に影響を与
えた火山噴火）
11:00-11:30

[A14] Why Jomon people did not become

Hiroo Nasu (Department of Biosphere-

farmers by themselves?: Origin of

Geosphere Science, Okayama University

agriculture in the Japanese Archipelago

of Science)

（なぜ縄文人は農民とならなかった
のか？日本列島における農業の起源）
11:30-12:00

[A15]

Mount

Fuji

in

East

Asian

Landscape Painting（東アジアの景観画

Jin Matsushima (Mt. Fuji World Heritage
Centre, Shizuoka)

における富士山）
12:00-13:00

Lunch time

Public symposium “Are islands paradise? Nature, culture and civilization on islands”
13:00-13:30

Registration

13:30-13:35

Opening speech

Yoshinori Yasuda (Director, Museum of
Natural

and

Environmental

History,

Shizuoka)
13:35-13:45

Welcome speech

Heita Kawakatsu (Governor of Shizuoka
Prefecture)
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13:45-14:45

[S1] Austronesian origins and the roots of

Barry Rolett (University of Hawaii)

sustainable Pacific Island cultures（オー
ストロネシア語族の祖先と太平洋の
島々における持続可能な文化のルー
ツ）
14:45-14:55

Break

14:55-15:55

[S2] The “ma” a gold mine?
living

well

and

Towards

sustainably

Hideki Ishida (Tohoku University)

on

Okinoerabu Island（「間」は宝の山？沖
永良部島での持続可能な良い暮らし
に向けて）
15:55-16:55

[S3] Species Diversity of Fishes of Japan:

Koichi Shibukawa (Museum of Natural

Its Origin and Current Status fostered in

and Environmental History, Shizuoka)

the East-Asian insular habitats（日本にお
ける魚類の種多様性：その起源と東ア
ジアの島嶼環境で育まれた現状）
16:55-17:00

Closing remarks

Atsuko Toyama (Director, Mt. Fuji World
Heritage Centre, Shizuoka)
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Oral presentations
Academic sessions
[A1] ~ [A15]
Public Symposium
[S1] ~ [S3]
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[A1] Introductory comments: Environment and Civilization in Island region:
From perspective of varved environmental history
[A1] 島嶼の環境と文明：年縞環境史の視点から
Kazuyoshi Yamada1
1

Museum of Natural and Environmental History, Shizuoka
The planetary boundaries (Steffen et al., 2015) suggests significant crisis as climate changes, lost

biodiversity and lack of energy resources, of the earth planet, resulting in possibility of collapsing
modern civilization. However, nobody has the answer for solution. It is argued for us to rebuild
forming sustainable society in the Anthropocene.
Four great ancient civilizations as the Mesopotamian, Egyptian, Indus Valley and Yellow River
civilizations rose in the middle to lower reaches of great rivers on the Eurasian continent. These “urban”
type ancient civilizations had been spreading by continuing to exploit nature unilaterally. As the results,
all ancient civilizations finally collapsed with shortage of environmental resources (food, water, woods
for energy, rocks and minerals). We know that collapse in great ancient civilizations may be mainly
caused by a lack of the balance between natural environment and human activities (civilizations).
On the other hand, we also know sustainable “anti-urban” type ancient civilizations, for instance
the Jomon civilizations, the island civilizations in and around Okinawa and Amami Islands (Takamiya,
2018), contrastly. Such civilizations spreading archipelago area have the concept to coexist
peacefully with nature. This unique and specific currently culture originated from
civilizations spreading archipelago area may become the key for creating the wellness
future.
For understanding the relationship between environment and civilization in Island region, varves
(annually laminated sediments) have great advantage to reconstruct environmental history precisely
(Yamada, 2017). It was not possible until now, but has become possible by using varves for clarifying
long-term variation of past environments as climates, vegetation and human impacts in low- to midlatitude areas. Preliminary such researches on islands along Pan-Pacific region have ongoing at not
only Japan archipelago but also Aleutian archipelago, Philippine and Indonesia (e.g. Fukumoto
et al., 2015).
We together think and discuss optimum balance between environment and human activities
(civilizations) in the Anthropocene from the side of environmental history research based on varves.
References
Fukumoto, Y., Li, X., Yasuda, Y., Okamura, M., Yamada, K. and Kashima, K. (2015) The Holocene
environmental changes in southern Indonesia reconstructed from highland caldera lake sediment
in Bali Island. Quaternary International, 374, 15-31.
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Steffen, W., Richardson, K., Rockström, J., Cornell, S.E., Fetzer, I., Bennett, E.M., Biggs, R.,
Carpenter, S.R., de Vries, W., de Wit, C., Folke, C., Gerten, D., Heinke, J., Mace, G. M., Persson,
L.M., Ramanathan, V., Reyers, B. and Sörlin, S. (2015) Planetary boundaries: Guiding human
development on a changing planet. Science, 347, Issue 6223.
Takamiya, H. (ed) (2018) “The forefront of prehistorical archaeology in Amami and Okinawa islands”,
pp.180, Nanpou Shinsha. (written in Japanese)
Yamada, K. (2017) Lake varves and environmental history. In Yasuda, Y. and Hudson, M.J. (eds)
“Multidisciplinary Studies of the Environment and Civilization: Japanese perspectives”, 45-64,
Routledge Press.
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[A2] Human-environmental impacts across New Zealand under late-Holocene
climate change
[A2] 後期完新世の気候変動下におけるニュージーランドの景観に対する人為
的影響
Xun Li1, Rewi Newnham2, Marcus Vandergoes1
1

GNS Science, New Zealand

2

School of Geography, Environment and Earth Science, Victoria University of Wellington, New

Zealand
A model of rapid landscape transformation following Polynesian arrival in New Zealand has been
developed from sites mostly located in drier southern and eastern regions, where nearly half of the
native forest was converted to open vegetation within decades (McWethy et al, 2014). More recently,
it has been suggested that this model may not apply as well in more humid northern and western
regions where forests are more resilient to burning (Newnham et al., 2018). A pollen record from Lake
Pupuke, Auckland, shows a two-step pattern of deforestation, where an initial phase of comparatively
minor loss of trees is followed by a more extensive phase of clearance. In order to further explore these
regional differences, we compare environmental pre-European history since human arrival using
pollen records from inland South Island (Lake Ohau; Diamond Lake), upland central North Island
(Kanohirua Lake) and lowland Northland (Ngaroto Lake, Lake Pupuke) (Fig. 1).
Pollen records from the southern sites Lake Ohau and Diamond Lake reveal very similar patterns
of forest loss, consistent with the rapid transformation model. In contrast, the record from Ngaroto
Lake, Northland, shows only minor initial clearance, similar to the record from Lake Pupuke
(Newnham, 2018). At both these northern sites this initial decline is evident only for the forest
emergent tree, Agathis australis (kauri), and not in any other tree taxa. Kauri produces abundant resin
which, together with large woody biomass, makes it susceptible to burning. Also, kauri pollen tends
to be under-represented and does not disperse very far from the source. We suggest therefore that the
decline of kauri forest in the initial burning phase was localized and may have been selective, either
to provide access to the lake resource, or to create openings for settlement construction or gardening
etc.
Unlike the rapid transformation model where the initial burning period is the most severe, the
northern sites show a more progressive pattern of burning, suggesting an increasing trend of
environmental pressure over time. The clear two-step forest decline reported from Pupuke, where rich
volcanic soils would have supported intensified horticulture, is not clearly seen at Ngaroto, where
sandy podsols are less fertile.
In remote upland central North Island, pollen evidence derived from Kanohirua Lake also
demonstrates that the deforestation did not occur until much later and that two progressive forest
13

clearances occurred with substantial decline in mainly Nothofagus. The lack of precise chronological
constraint makes it difficult to constrain the timing of these events. The remote upland location is
likely a contributing factor to the delayed initial burning here, however, the rather similar pattern of
vegetation change in both central and north New Zealand is also consistent with the observations that
human impact in more humid regions were less severe and later than in the south. This pattern of later,
stronger impacts in the north aligns with archeological evidence for a northward shift in populations
in response to climate deterioration that accompanied onset of the “Little Ice Age” as proposed by
Anderson (2016).
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Fig. 1 Comparison of environmental history since human arrival between c. 1250-1300 AD
References
Anderson, A.J. (2016) The making of the Maori Middle Ages. J.D. Stout lecture 2016. Journal of New
Zealand Studies 23, 2-18.
McWethy, D.B., Whitlock, C, Wilmshurst, J.M. et al. (2010) Rapid landscape transformation in South
Island, New Zealand, following initial Polynesian settlement. Proceedings of the National
Academy of Sciences of the United States of America 107, 21343–21348.
Newnham, R.M., Lowe, D.J., Gehrels, M. and Augustinus, P. (2018) Two-step human–environmental
impact history for northern New Zealand linked to late-Holocene climate change. The Holocene
28(7), 1093-1106.
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[A3] The Stuttering Polynesian diaspora – environmental crises of the past and an
uneasy future
[A3] ポリネシア人の断続的な離散―過去の環境危機と不安定な将来
James Goff1
1

PANGEA Research Centre, University of New South Wales
There has been a wealth of fascinating research undertaken that charts the movement of people

across the south Pacific Ocean. Starting as a recognisable culture known as Lapita through the pottery
that they created. What now constitutes Western and Eastern Polynesia represents two distinct phases
of movement punctuated notably by what is termed the “Long Pause” which occurred around the
Tonga-Samoan archipelago some 2800-3000 years ago. While there is some contention as to the
precise dates this ended, it does represent a remarkable length of time given that it spans almost two
millennia and ended ~AD 1100 (Mulrooney et al., 2011), although there were some minor movements
during this period.
The Long Pause was a significant slowdown given the somewhat rapid expansion that occurred
across the SW Pacific, starting from NE Papua New Guinea around 3500 years ago. It therefore begs
the question as to why this prolonged pause occurred and this is again somewhat contentious. There
are suggestions of resource scarcity – the Tonga-Samoan archipelago marks the edge of what is known
as the Andesite Line, with this being a key resource for stone tools - or this may simply have been the
lack of visible Andesitic artefacts farther east (Irwin, 2017) – and yet other work points towards the
probability of the effects of another geological driver. The Andesite Line exists because of the Tonga
Trench – an extensive and active subduction zone that extends southwards from Samoa to New
Zealand. Past earthquakes and tsunamis around 2800-3000 years ago, around 2000 years ago, and in
the mid-15th century have all left their mark on Polynesian settlements, culture and use of the ocean
seaways (Fig. 1; Goff et al., 2012).
What drove people to move eastwards into the Pacific will doubtless never be known but can be
speculated about – it seems reasonable to propose that they were probably driven in part by a need for
resources following human-induced changes to their island environments. The settlement of the
Pacific was ultimately completed with New Zealand being the final large island archipelago to be
settled around AD1300. This second phase of settlement – Eastern Polynesia – was therefore rapid, a
mere 200-300 years at most saw Polynesian movement all the way across to South America and back
to the Hawaiian Islands in the north and New Zealand to the south. This was a seafaring masterclass
that continues to surprise scholars today as we learn more about their navigational skills. These people
undoubtedly understood the sea, were undoubtedly aware of the vagaries of ocean currents and
meteorological conditions. Cyclones and ENSO cycles while doubtless something to be aware of, were
not insurmountable barriers to long distance voyages; but major tectonic-related events are not only
15

unpredictable, they are also catastrophic to island communities. This talk charts some of the tantalising
evidence for the effects of past tsunamis on Polynesian settlement and culture, showing details of the
most recent mid-15th century event and pointing towards the future in which unprepared island
communities will undoubtedly suffer the same fate as their ancestors.

Fig. 1: Minimum extent of palaeotsunamis in the SW Pacific region (shading: Green – 2800-3000
years BP; Yellow - ~2000 years BP; Orange – mid-15th century; after Goff et al., 2011; 2012)
References
Goff, J., Chagué-Goff, C., Dominey-Howes, D., McAdoo, B., Cronin, S., Bonté-Grapetin, M., Nichol,
S., Horrocks, M., Cisternas, M., Lamarche, G., Pelletier, B., Jaffe, B. and Dudley, W. (2011)
Palaeotsunamis in the Pacific Islands. Earth-Science Reviews 107, 141-146.
Goff, J., McFadgen, B.G., Chagué-Goff, C. and Nichol, S.L. (2012) Palaeotsunamis and their
influence on Polynesian settlement. The Holocene 22, 1061-1063.
Irwin, G. (2017) The Colonisation of the Pacific Plate: Chronological Navigational and Social Issues.
In Peoples of the Pacific, Routledge, 49-81.
Mulrooney, M.A., Bickler, S.H., Allen, M.S. and Ladefoged, T.N. (2011) High-precision dating of
colonization and settlement in East Polynesia: A comment on Wilmshurst et al. Proceedings of
the National Academy of Science 108: E192–E194.
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[A4] Crater and caldera lakes as an environmental archive and widespread tephra
as a time marker in island areas: Case studies of eruptive histories on volcanic
islands in Aleutian to Bali (Indonesia)
[A4] 環境アーカイブとしてのクレーターとカルデラ湖および島嶼での時間指
標としての広域テフラ：アリューシャン列島からインドネシア・バリにおける
火山島の噴火史に関する事例研究
Mitsuru Okuno1
1

Fukuoka University
Volcanic eruptions cause disasters around source vents, but tephras by explosive eruptions

provide time-maker. Furthermore, the lake sediment in the crater lake such as maar formed by an
eruption of monogenetic volcano becomes a precise archive (e.g. Okuno et al., 2011; Nakanishi et al.,
2017). This presentation will introduce some studies on eruptive histories of the Pan-Pacific area from
Aleutian Islands to Indonesia including the Japanese archipelago. In the Japanese archipelago,
numerus widespread tephras have been distributed over the past 50 ka (Fig. 1). They are derived from
Plinian or ignimbrite eruptions. In particular, the latter is widely distributed even on the windward side.
We have also discovered co-ignimbrite ash from Okmok caldera on Umnak Island by 2 ka eruption in
the Islands of Four Mountains (Okuno et al., 2017), and also found co-ignimbrite ash from Irosin
caldera in the Philippines (Mirabueno et al., 2011). Ulleungdo volcano in South Korea has three
pumice eruptions in the first half of the Holocene (Okuno et al., 2010). They reached the Japanese
archipelago, and also play an important role in the sedimentary chronology of the Sea of Japan. The
core sample obtained from Buyan-Bratan caldera of Bali island, Indonesia, was seriously disturbed
(Li et al., 2013; Fukumoto et al., 2015). Recently, Okuno et al. (2018) revealed that lava flowed down
into this lake from a post-caldera volcano at 1 cal ka BP. Therefore, it is very important to evaluate a
lake as archive based on eruptive history.
References
Fukumoto, Y., Li, X., Yasuda, Y., Okamura, M., Yamada, K., Kashima, K. (2015) The Holocene
environmental changes in southern Indonesia reconstructed from highland caldera lake sediment
in Bali Island. Quaternary International, 374, 15–33.
Li, X., Yasuda, Y., Fujiki, T., Okamura, M., Matsuoka, H., Yamada, K., Flenley, J. (2013)
Reconstruction of an 8,000-year environmental history on pollen records from Lake Buyan,
central Bali. In: Yasuda, Y. (Ed.), Water Civilization, 407–426, Springer.
Machida, H. and Arai, F. (2003) Atlas of tephra in and around Japan [revised ed.]. University of Tokyo
Press, Tokyo. (in Japanese)
Mirabueno, M.H.T., Okuno, M., Torii, M., Danhara, T., Laguerta, E.P., Newhall, C.G., Kobayashi, T.
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(2011) The Irosin co-ignimbrite ash-fall deposit: a widespread tephra marker in the Bicol arc,
south Luzon, Philippines. Quaternary International, 246, 289–295.
Nakanishi, T., Torii, M., Yamasaki, K., Bariso, E., Rivera, D.J., Lim, R., Pogay, C., Daag, A., Hong,
W., Nakamura, T., Fujiki, T., Okuno, M. (2017) Tephra identification and radiocarbon chronology
of sediment from Paitan Lake at the northern part of Luzon Central Plain, Philippines. Quaternary
International, 456, 210–216.
Okuno, M., Shiihara, M., Torii, M., Nakamura, T., Kim, K-H., Domitsu, H., Moriwaki, H. and Oda,
M. (2010) AMS radiocarbon dating of the Holocene tephra layers in the Ulleung Island, South
Korea. Radiocarbon, 52, 1465–1470.
Okuno, M., Torii, M., Yamada, K., Shinozuka, Y., Danhara, T., Gotanda, K., Yonenobu, H. and Yasuda,
Y. (2011) Widespread tephras in sediments from Lake Ichi-no-Megata in northern Japan: their
description, correlation and significance. Quaternary International, 246, 270–277.
Okuno, M., Izbekov, P., Nicolaysen, K.P., Sato, E., Nakamura, T., Savinetsky, A.B., Vasyukov, D.,
Krylovich, O.A., Khasanov, B., Jonathan, M., Persico, L., Hatfield, V., West, D.L. and Bruner,
K.M. (2017) AMS radiocarbon dates on peat section related with tephra and archaeological sites
in Carlisle Island, the Islands of Four Mountains, Alaska. Radiocarbon, 59, 1771–1778.
Okuno, M., Harijoko, A., Warmada, I W., Watanabe, K., Nakamura, T., Taguchi, S. and Kobayashi, T.
(2018) Geomorphological classification of post-caldera volcanoes in the Buyan–Bratan caldera,
North Bali, Indonesia. 6th ITB International Geothermal Workshop (IIGW2017), IOP Conference
Series: Earth and Environmental Science, 103, (2017) 012014. doi:10.1088/17551315/103/1/012014
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Fig. 1 Map showing approximate distribution of widespread tephras for the past 50 ka in and around
the Japanese archipelago (modified from Machida and Arai, 2003). Lakes having varve sediments are
also shown. Values are in centimeters. Limitations identified with the naked eye are denoted by a
dotted line. Values in parentheses indicate eruption age (cal ka BP). Source volcanoes: Kc: Kutcharo,
S: Shikotsu, To: Towada, As: Asama, D: Daisen, A: Aira, K: Kikai. Lake and marsh deposits and
lacustrine: Og: Lake Ogawara, Mg: Lakes Ichinomegata, Ninomegata, Sannomegata, TKN: Takano
Formation, Sg: Lake Suigetsu, Bw: Lake Biwa, Tg: Lake Togo, Im: Pond Imuta.
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[A5] Local knowledge to cope with natural hazards and disasters in the Pacific
[A5] 自然災害への対処のための太平洋地域における在来知
Yoko Nojima1
1

International Research Centre for Intangible Cultural Heritage in the Asia-Pacific Region (IRCI),

National Institutes for Cultural Heritage (NICH), Japan
Many islands in the Pacific are vulnerable to various natural hazards. Meteorological hazards
such as cyclones, storms and droughts that directly affect subsistence agriculture and local people’s
livelihood are increasing in their intensity in recent years in combination with global warming trends,
causing greater impacts on people. Geological hazards like earthquakes, landslides, volcanic eruptions,
and tsunamis that are often generated by seismic activities, are also major factors to induce disasters,
notably in the western part of the Pacific where major archipelagos form a part of the Pacific Ring of
Fire. The Pacific region is one of the world’s disaster risk hotspots with five countries (Vanuatu, Tonga,
Solomon Islands, Papua New Guinea, and Fiji) ranked highest in the latest World Risk Index (Heintze
et al. 2018). Recent disaster events, for instance, Category 5 Cyclone Pam in Vanuatu in 2015 and
Cyclone Winston in Fiji in 2016 devastated the island environment and affected a large number of
people, and ongoing eruptive activities of Mt Manalo has forced the evacuation of entire population
of the island of Ambae to neighbouring islands.
Despite their frequent exposure to various natural hazards and disasters, people in the Pacific
have lived on their islands over three thousand years. Wherever they colonize, people have developed
over generations various strategies to deal with their environment, of which storms, cyclones, or
volcanoes are just a part. Local ecological knowledge and practices such as resource management
systems, food technologies, and local engineering, once evaluated as a means of adaptation to the
island environment (Fosberg 1963), are now revisited in the context of disaster risk reduction, climate
change and resilience (Campbell 2006, 2009). This presentation reviews such knowledge and practices,
their historical background and transformations, with a view to enhancing community’s disaster risk
reduction and resilience, drawing cases of traditional architecture, food technologies, traditional
indicators, and social mechanisms contributing to risk reduction from Vanuatu and elsewhere in the
Pacific.
Recognizing that cultural practices are changing over time, it is essential to situate them in a longterm historical contexts including the impacts of Western contact, Christianization, colonialization and
independence, along with increasing influences of modernization and urbanization. Traditional
strategies for risk reduction based on local knowledge tend to be minimized and sometimes lost in this
process, in part due to considerable transformation of lifeways, but also because the global framework
for disaster risk reduction that are implemented at the national level often overrides existing
mechanisms, resulting in greater reliance on external disaster-relief agencies and reduced sustainability.
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Extreme disaster events, in this context, could be seen as opportunities through which pre-disaster
cultural elements are transformed, adapted, reconfigured, revitalized, or lost. Recognizing such
cultural knowledge and practices as ‘intangible cultural heritage (ICH)’ or ‘living heritage’ would be
beneficial in raising awareness, so that they could be actively employed to enhance community
resilience.
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[A6] Historical and prehistorical tsunamis and offshore volcanisms adjacent to
Taiwan's north coast from the last two millennia: a literature and onshore
geological survey
[A6] 台湾島北部沿岸における過去 2000 年間の歴史・先史津波と沖合の火山活
動：文献および陸域の地質調査
Neng-Ti Yu1
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National Tsing Hua University, Hsinchu City, Taiwan
Located in the western circum-Pacific seismic zone, Taiwan provides a firsthand historical and

geological archive of the vigorous tectonic and volcanic activities originated in the Ryukyu and Manila
subduction zones (Fig. 1A). Creditable historical accounts disclose a disastrous tsunami in northern
Taiwan on Dec. 18, AD 1867 before the onset of Meiji Ishin, and five submarine eruptions in between
the late 19th and the early 20th centuries (Fig. 1B; Chen and Shen, 2005; Dodd, 1888). Geological
evidences of these historical event deposits are also reported. Marine sediments were buried on inland
floodplains and on high backshore platforms by the extensive inundations and tall run-ups of the AD
1867 tsunami, respectively, and outrank typhoon deposits in the extent of aerial distributions (Chuang
et al., 2012; Yu et al., 2016). Pumice rafts were produced by the AD 1924 eruption near Iriomotejima
of the southern Ryukyu and were widely stranded on the regional shorelines, including Taiwan’s north
coast (Kato, 1982). In the 19th century, pumices were usually washed ashore on Keelung’s coast,
particularly in abundance after typhoons (Fig. 1C; Dodd, 1888).
Based on the Law of Uniformitarianism, six event layers of marine inundations were identified
in this study on the damaged areas of the AD 1867 tsunami, and were related to the prehistorical
tsunamis that occurred between 300 and 2300 yr BP (Fig. 1C). The younger three events are
represented by the coastal-derived quartz sands in the floodplain borehole cores that are located up to
500 to 800 m inland, and by the offshore-derived pumice gravels in the sea cliff taluses that are located
at 9 to 11.5 m above sea level. The older three events are represented by the offshore-derived pumice
gravels in the sea cliff taluses from 3 to 5 m above sea level, and are higher than the maximum height
of typhoon surge at 2.0 m. The pumices are usually dividable into two components of approximately
equal amounts, including the black pumice of trachyte-trachyandesite composition and the white
pumice of dacite-rhyolite composition. The middle of the three older event layers is composed of only
the white pumice.
The seven historical and prehistorical tsunami deposits indicate a recurrence interval of
approximately 200-600 years, which reflects the typical low-frequency occurrences of tsunamis and
verifies the unforeseeable threat of disastrous tsunamis in the region. The common and abundant
pumice occurrences in the tsunami layers furthermore extend the violent history of the submarine
eruptions in the NE offshore back to at least two thousand years ago. Furthermore, on account of the
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poor preservation potentials of the pumices and the relatively long recurrence intervals, the submarine
eruptions could be more frequent and productive than the event layer occurrences and pose an even
dangerous threat in this segment of the western circum Pacific seismic zone.

Fig. 1 (A) Regional tectonics of the western circum-Pacific seismic zone from the Ryukyu to Manila
Subductions. (B) Historical tsunamis and submarine eruptions near Taiwan in the 19th and
early 20th centuries. (C) Onshore deposits of the historical and prehistorical tsunamis and
submarine eruptions on Taiwan’s north coast.
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[A7] Geological records of “Extreme Wave Events” along east and south coast of
Taiwan
[A7] 台湾東部・南部海岸における極端波浪イベントの地質記録
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Sitting on the plate boundary between the fast converging Philippine Sea plate and the Eurasian
plate, Taiwan conspicuously lacks reliable tsunami records. The lack of tsunami records lead to many
uncertainty for modeling tsunami and estimate tsunami risk in Taiwan.
In eastern Taiwan, because the lack of written history, previous researchers relied on oral history
of the aboriginal people to investigate possible tsunami event. Ando et al. (2013, 2015) present a
possible case in eastern Taiwan that possibly link to the 19 century event. Matta et al. (2011) also
found three tsunami boulders in the very southeast of Taiwan suggesting paleotsunami events in
eastern Taiwan. We present geological evidences of paleotsunamis in the east coast of Taiwan based
on facies characteristics of sediments combined with geodetic measurements and aerial photos.
Metasandstone event layers are located on the uplifted marine terraces along the study areas. We
identified three events in eastern Taiwan, event A were deposited in the 10-11th, event B in the 1415th, and event C in the 16-17th centuries, respectively. From our survey and estimate, at the time of
events, the metasandstone boulders were deposited at least 100 meters inland and at least 5 meters
above the sea level. These were unlikely moved by the very frequent typhoons that have very short
wavelength compared to tsunami waves.
In southern Taiwan, there exist a few historical records related to tsunami-like events in this area.
The most cited record was the 1781 tsunami event near present day Dongang, Pintung area (Li et al.,
2015). Along with several other historical records, these constitute the ‘evidences’ of existence of
tsunami in the area. However, the record itself is rather short and incomplete with only a short
paragraph of large wave flooded a ‘harbour’ and one casualty. Compared to the contemporary
earthquake record in Taiwan that was complete with houses damaged, casualties, death of livestock,
and compensation and load from government, this ‘tsunami record’ is very untrustworthy. To really
prove the existence of past tsunami, the only possible way is to look at geology record. Several cores
were taken near an estuary near southern Taiwan where tsunami-like wave event was recorded in the
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history. Preliminary investigation shows a coarse-grained sediment layer was embedded in the muddy
layers, indicating a possible marine inundation inland. The date of the possible inundation is, however,
between 500~1000 B.C., which is significantly older than the historically recorded one. Further
investigation of this record is needed to clarify the true nature of this possible event.

Fig. 1
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[A8] Biodiversity and its crisis on the Izu and Ogasawara Islands
[A8] 伊豆・小笠原諸島における生物多様性と迫る脅威
Toshio Kishimoto1
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The Japanese archipelago is formed from an island arc and divided into some smaller island arcs.

There are four tectonic plates around the Japanese archipelago: i. e. the North American Plate, the
Eurasian Plate, the Pacific Plate, and the Philippine Sea Plate. Among the range of Japan, the Izu and
Ogasawara Islands are present in the Philippine Sea Plate. These islands are located in the northwestern
Pacific Ocean. The Izu Islands located on temperate zone are120km to 600km away from
Honshu(Tokyo), and the Ogasawara Island located on the subtropical are 920km to 1300km away
from Honshu.
Izu Islands
There are more than one hundred island in the Izu Islands, of which nine are manned islands and
have ferry routes. Most main islands are designated as National Park. These islands formed by volcanic
activity and never connected to other land mass. In addition, it is thought that the Izu Peninsula in
Shizuoka Prefecture, like the Izu Islands, was formed by volcanic activity on the ocean, then moved
north, grew up and integrated with Honshu.
From the viewpoint of the biota, although endemic species present, there are similar in fauna and
flora to Honshu, so they have not attracted much attention so far. However, recent study of molecular
phylogeography reveal that there are various patterns in the origin of organisms. With the progress of
further research, it is expected that several discoveries will be made significant findings in island
biology.
In the Izu islands, ruin of the Jomon Period (c. 14,000-300BCE), and it seems that people settled
across the sea from that time. At the present time, unique food culture utilizing regional biodiversity
such as marine products, wild vegetables, locally distilled liquor etc. is developed. On the other hand,
one of the characteristics of this area is that residents are often receiving severe damage due to volcanic
activity.
Ogasawara Islands
There are more than thirty Islands, of which only two are manned islands. A ferry takes 24 hours
from Tokyo once in a few days is the only way to go to the islands. The Ogasawara Islands is a
National Park and is also registered as a UNESCO World Natural Heritage Site. The characteristics
of biota and ecosystems have led to the registration of World Heritage. This area was registered as a
World Heritage Site based on the following criterion, (criterion ix) “to be outstanding examples
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representing significant on-going ecological and biological processes in the evolution and
development of terrestrial, fresh water, coastal and marine ecosystems and communities of plants and
animals.”
The Ogasawara Islands are also volcanic ocean islands, and all the inhabited organisms have come
across the ocean. As for the method of dispersal, except for human activities, 1) flight by wings, 2)
arrival by wind, 3) arrival by ocean current can be considered. Their biota is poor and simple, for
example, mammals only have one species of fruits bat, no amphibians, no acorns (Fagaceae). On the
other hand, the high degree of endemic rate is noticeable, for example, among the 106 native land snail
species, 94% of species are endemic. Adaptive radiation as seen in land snails and beetles is also very
interesting phenomena.
It is relatively recent that people started living in the Ogasawara Islands. The islands are said to have
been discovered in 1593 by Sadayori OGASAWARA who was a retainer of Tokugawa shogunate.
Time After that, the islands remained inhabited for a while. The first settlement on the Ogasawara
Islands began with migration by the native of Hawaii, other Pacific islands and Westerners in 1830. In
1876, the islands were internationally recognized as Japanese territory. The main industries of the
islands are agriculture, fishery, and tourism and 30% of the working population are officials. Seafood
is unique and abundant, but the agricultural product is limited.
The invasive alien species problem
There is no doubt that the first destruction of nature is development activity in these two islands. But
now, the most serious problem is caused by alien species. Originally there are only a limited species
in the island, and it is a very fragile ecosystem. In Izu Islands, toad (Bufo japonicus), Chinese Muntjac
(small deer: Muntiacus reevesi), Formosan Rock Macaque (Macaca cyclops), Japanese weasel
(Mustela itatsi) and wild cat etc. make the problem of impact on local biodiversity. The situation of
the Ogasawara islands is even more serious and many number of invasive alien species can be cited,
for example, Java ceder (Bischofia javanica), Wild tamarind (Leucaea leucocephala), Australian pine
tree (Casuarina equisetifolia), toad (Bufo marinus), goat and wild cat etc. Phenomena that are
unknown in the world are also reported such as the extinction of endemic insects by a kind of lizard
(Anolis calorinensis) and ribbon worm (Geonemertes pelaensis : phylum Nemertea)driving woodlice
into destruction. National and local government attempt to the eradication of invasive alien species
and restoration of the native ecosystem. The meaningful outcome includes eradication of goat from
uninhabited islands, eradication of bullfrog (Lithobates catesbeiana) and regeneration of endemic
dragonflies. In order to preserve the unique and precious ecosystem, it is necessary to continue
measures against invasive alien species.

28

[A9] Natural and Human Impacts on the Ecosystem of the Juan Fernández
(Robinson Crusoe) Archipelago, Chile
[A9] チリ共和国ファン・フェルナンデス（ロビンソン・クルーソー）諸島の生
態系に対する自然および人為的影響
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Natural and human impacts have been particularly noticeable on oceanic islands. Oceanic island
ecosystems are fragile, surviving only several millions of years until subsidence and erosion result in
total submergence beneath the sea. These alterations to the landscape have had major influences on
the diversity of species and the number and size of natural populations. More recently the activities of
humans have also made impacts on the vegetation of oceanic islands, and these have resulted from
activities of both indigenous peoples and foreign visitors (especially Europeans). Development of the
landscape for plantations, hotels, and beachfront homes has greatly reduced the original environments.
Natural and human influences have also impacted the ecosystems of the Juan Fernández
(Robinson Crusoe) Archipelago. Situated off the coast of continental Chile (Fig. 1), this archipelago
consists of three major islands: Alejandro Selkirk Island, Robinson Crusoe Island, and Santa Clara
Island. These islands are of different geological ages, with the further island being approximately 1
million years old and the other two closer to the continent about 4 million years old. The vascular flora
is small, with 58 native and endemic ferns and 152 native and endemic angiosperms. The level of
specific endemism is 64 % (Stuessy et al., 2017). Also important are the 267 introduced taxa.
The present geomorphology of these islands suggests changes that have taken place over their
ontogeny. The younger island still has the shape of a volcano that rose from the Nazca plate, with little
erosion since formation. The older islands reflect considerable modification since their origins, with
Robinson Crusoe and Santa Clara Islands likely being originally connected into a much larger single
island, now having undergone substantial loss of elevation and total surface area. This reduction in
available habitat, although uncertain as to exact dimensions of loss, must have impacted specific and
genetic diversity in these islands.
In addition to natural impacts on the ecosystem of the Juan Fernández Islands have come
influences from human activities. Because there never were indigenous peoples in the archipelago, the
impacts began with discovery of the islands in 1574 by the Spanish navigator Juan Fernández. The
archipelago was well situated for ships that needed repairs and crews that needed rest after the difficult
passage around the tip of South America. Robinson Crusoe Island was also a convenient location for
privateers to attack Spanish ships and colonial cities along the coast. Many officers and educated
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travelers on these ships published descriptions of the islands and their own activities. These materials
allow an understanding of the impacts that people have had on the vegetation of these islands over
four centuries. Plants and vegetation suffered considerably, especially on Robinson Crusoe Island, due
to domesticated animals (sheep, cows, pigs, horses), and feral animals (goats). Cutting of trees for
lumber to repair ships and build houses also had a major impact on the native forests. The harvesting
of fur seals at the end of the 18th and early 19th centuries drove this marine mammal nearly to extinction.

Fig. 1

Map of the Juan Fernández Archipelago in the southeastern Pacific showing the three major

islands.
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[A10] Are oceanic islands cradles of biodiversity? Endemic species on uninhabited
island as witness for the lost world
[A10] 海洋島は生物多様性のゆりかごか？失われた世界の証拠としての無人島
の固有種
Koji Takayama1
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Oceanic islands have long been regarded as suitable fields to examine processes of organic

evolution. In general, oceanic islands are small land masses, well isolated from source areas, with
known geological ages, simple biotas and high levels of endemism. These characteristics are helpful
for the investigation of evolutionary processes of all organisms in oceanic islands. In addition,
historical collections such as museum specimens can reveal species extinction process on oceanic
islands after human inhabitation. Biological systematic studies using samples from living and extinct
organisms may uncover the contrast mechanisms creating island endemic species through in situ
emergences of endemic species (‘neoendemics’) or the survival of species that went extinct elsewhere
(‘palaeoendemics’).
Minami-Iwo-To Island, an oceanic island, is located ca. 1300 km south of Tokyo. The natural
environment of Minami-Iwo-To Island has been well conserved because it remains uninhabited. The
island belongs to the Volcano Islands group. The Volcano Islands group is relatively young compared
to the neighbor Bonin Islands group. The Bonin Islands groups were formed by submarine volcanic
activity during the Paleogene, and their uplift started in the Pleistocene; they rose above sea level
before the Middle Pleistocene. On the other hand, the Volcano Islands group are considered to be
younger, with approximate ages of several tens of thousands of years.
During a scientific expedition on Minami-Iwo-To Island in 2017, I rediscovered a critically
endangered orchid species, Liparis hostifolia, from Minami-Iwo-To Island for the first time in 79 years.
I confirmed a collection as L. hostifolia by morphological characters and molecular identification
using DNA extractions from a 2017 collection and herbarium specimens collected between 1914 and
1938. Results of molecular phylogenetic analyses demonstrated that L. hostifolia belongs to the L.
makinoana complex. In comparison with other members of the L. makinoana complex, a broadly ovate
labellum, a short dormancy, and flowering time from November to March were unique characters of
L. hostifolia. Results of molecular and morphological distinctness of L. hostifolia may indicate that it
has a long-isolated history in the Bonin Islands and recently immigrated to Minami-Iwo-To Island. As
L. hostifolia has not been found on other islands since 1938, it may be extinct in the area where is first
evolved. These data suggest the importance of human trackless islands as refugia for endemic plants.
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Fig. 1 Liparis hostifolia. A-B. Natural habitat on Minami-Iwo-To Island. C. Flowering in Tsukuba
Botanical Garden on 2 December 2017 (Takayama et al. in press).
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[A11] The Islands of Amami and Okinawa where hunter-gatherers once thrived
[A11] 奄美・沖縄諸島における狩猟採集民族の盛衰
Hiroto Takmiya1
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This presentation will focus on the subsistence strategies of the Amami and Okinawa people

during the Shellmidden period (ca. 7000-1000 BP.) Prior to 1990s a few plant remains (mainly nuts)
had been accidentally recovered, suggesting that people consumed wild plants. However, since
reported plant remains were so scarce and accidentally, some scholars proposed the Shellmidden
agriculture hypotheses.
The introduction of flotation to this region for the first time in the 1990s revolutionalized local
archaeology by systematically recovering plant remains. Plant remains have extracted from
archaeological sites dating to between 7000 BP and ca. 11th Century AD. The first and earliest cultigens
were rice and wheat dating to ca. 800 -900 cal. AD. On the other hand, no cultigens were recovered
from the Shellmidden sites. This indicates that the Shellmidden people were hunter-gatherers.
Only twenty or so islands were colonized by Homo sapiens during the Pleistocene, the majority
being colonized during the Holocene. One of the explanations for the late colonization of islands by
Homo sapiens is that most islands have a low carrying capacity for hunter-gatherers. Thus most islands
were colonized after ca. 10,000 BP by people who brought crops and domestic animals with them.
Agriculture makes it possible for humans to obtain large amount of food which cannot be obtained
from natural resources alone.
However, a small number of islands were colonized by hunter-gatherers: 1) large islands, 2)
islands located near continents or other large islands, 3) large sea mammals were available, 4) when
migrants translocated animals and plants that we don’t typically consider domesticated, and 5)
combinations of 1) to 4). Amami and Okinawa are not large (ca. 1200km2 or less). These islands are
not located near a continent or other large islands. No large sea mammals are available year-round. No
translocated animals and plants have been identified in the archaeological record except for dogs and
the bottle gourd.
I have mentioned five features that enabled hunter-gatherer settlements on islands. The Amami
and Okinawa archipelagos provides the new subsistence strategies which enabled hunter-gatherers to
sustain themselves for the several thousand years.
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[A12] Prehistoric Human Resilience and Vulnerability in the Aleutians Islands of
Alaska
[A12] アラスカ・アリューシャン列島における先史時代の人類の回復力と脆弱
性
Virginia Hatfield1
1
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Stretching between the North American and Asian continents, the Aleutian Islands span 1,900

km and separate the Pacific Ocean from the Bering Sea. As the glaciers retreated from the archipelago,
people colonized these islands and were in the eastern Aleutians by 9,000 cal BP, the central Aleutians
by 7,000 cal BP, and the western Aleutians by 3,500 cal BP (Figure 1, Hatfield 2010). These
populations continued to live in these volcanically active and climatically challenging islands up until
modern times and demonstrate a resilient adaptation to the islands and the environment, suffering
periodic and localized disruption resulting from their vulnerability to geological, ecological, and social
hazards. Volcanic eruptions are the most evident culprits that disrupted island occupations in the
eastern and central Aleutians. Between 8,000 and 9,000 years ago, caldera forming eruptions of
Makushin Volcano on Unalaska and Okmok Volcano on Umnak dislodged the earliest occupants of
Anangula Island (near Umnak Island) and Uknodok Island (in Unalaska Bay), both located in the
eastern Aleutians (Hatfield 2010). Following these early difficulties, year-round village occupations
emerged across the island chain by the mid to late Holocene. Continued impact of volcanism on
prehistoric human occupations are noted in archaeological deposits on Unalaska, Umnak, the Islands
of Four Mountains, and Adak (Dumond and Knecht 2001; Okuno et al., 2017; West et al., 2012); and
influence of volcanism as well as earthquakes and tsunamis on prehistoric villagers continued
throughout the Holocene and is evident in their oral histories (Bergsland and Dirks 1990; L. Black
1981). Aleutian islanders also experienced disruptions due to fluctuations in subsistence resources as
their ecosystem fluctuated with climate change (Krylovich et al., 2018). Social factors that include
warfare between villages emerge after 1500 cal BP as population dynamics changed (Misarti and
Maschner, 2015). Overall, the Aleutian Islands were occupied by very resilient hunter/gatherers who
thrived in this isolated and harsh environment up until modern times.
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[A13] Volcanic Eruptions Affecting Archaeological Sites in the Philippines
[A13] フィリピンの考古遺跡に影響を与えた火山噴火
Eusebio Z. Dizon1
1

Archaeology Division, National Museum of the Philippines
Volcanoes must have played a significant role in the choice of human occupation. No matter how

dangerous volcanoes can be, people were and are still attracted to them. People must have been
fascinated to volcanoes, for their intrinsic beauty and the vast fertile land they have in their surrounding
areas. Ancient settlements and cemeteries were discovered in and around these volcanic areas. In the
Philippines, there have been a number of archaeological sites found near or around volcanoes such as
in Mt. Pinatubo in Zambales and Pampanga (Gaillard et al. 2005; 2007), Mt. Bulusan Volcano in
Sorsogon (Dizon 1979), Taal Volcano in Batangas (Jago-on et al. 2005; Dizon et al., 2006), Mt. Iraya
in Batanes (Dizon 1998-2003; 2007; Bellwood and Dizon 2013), Mt. Cuernos de Negros in Bacong,
Negros Oriental etc., just to name a few. Some of these habitation sites were in fact volcanic plugs
which were used as ancient forts and habitations such as the ijangs in Batanes which were similar to
gozukus (Dizon 2007). Volcanic eruptions have played very important roles in these archaeological
sites. This paper will present a picture of these sites when they were abandoned by volcanic eruptions.
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Fig. 1 Archaeological excavation in Porac, Pampanga, affected by the eruption of Mt. Pinatubo
Volcano
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[A14] Why Jomon people did not become farmers by themselves?: Origin of
agriculture in the Japanese Archipelago
[A14] なぜ縄文人は農民とならなかったのか？日本列島における農業の起源
Hiroo Nasu1
1

Department of Biosphere-Geosphere Science, Okayama University of Science
The Jomon people in prehistoric Japan have started plant management at least from the early

Holocene (ca. 10,000 cal BP; Initial Jomon period). Finds of non-native plants, such as bottle gourd
(Lagenaria siceraria), hemp (Cannabis sativa) and lacquer tree (Toxicodendron vernicifluum) show
that the Jomon people probably had knowledge of plant management or cultivation already when they
first arrived in the Japanese archipelago. Recent archaeobotanical studies in Japan show that the large
seed size of wild or domesticated soybean (Glycine max) and azuki bean (Vigna angularis) have been
found from the Middle Jomon (ca. 5,000-4,500 cal.BP) societies in the Central Highland and western
Kanto regions (Moroiso-Katsusaka Pottery group), and also wild or domesticated barnyard millet
(Echinochloa crus-galli) has been found from the Early to Middle Jomon (ca. 6,000-4,500 cal.BP)
societies in the northern Japan (Ento Pottery group). However the agricultural society has not been
established until rice and millet agriculture have been introduced from China via Korea in the late
Holocene (ca. 3,000 cal. BP; Yayoi period). Why Jomon people did not choose to go for an agricultural
society by themselves despite they have knowledge of plant management and cultivation? This talk
will present new archaeobotanical data for cultivation of soybean, azuki and barnyard millet from
Jomon period in Japan, and will discuss the reason why the Jomon subsistence systems did not evolve
to the agriculture.
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Fig.1 Trends of seed enlargement of wild or domesticated barnyard millet in the past 10,000 years
(Nasu, 2018). Dots show average size (length x width) of grain in each sites with error bar indicating
standard deviation.

Fig. 2 Trends of seed enlargement of wild or domesticated soybean and azuki in the past 14000 years
(Nasu, 2018). Dots show average size (length) of grain in each sites (black : carbonized grain, white :
seed impression) with error bar indicating standard deviation.
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[A15] Mount Fuji in East Asian Landscape Painting
[A15] 東アジアの景観画における富士山
Jin Matsushima1
Professor, Curatorial Department, Mt. Fuji World Heritage Centre, Shizuoka
“Japanese paintings show a disregard for reality. They are full of brilliant colors and the sole
focus seems to be on making a pretty picture.” This is the view of Japanese painting expressed in the
classical Chinese Xuanhe Huapu (Xuanhe Catalogue of Paintings). The late Northern Song dynasty
(960-1127), when this book was written, was the pinnacle of ink wash landscape painting, and from
the standpoint of China, which pursued the ideal of “reason” by seeking to convey the sacred laws of
the universe in landscape painting, the pursuit of “emotion” by accentuating all that is good and
beautiful in Japanese painting must have looked like a misguided quest for delightful but superficial
illusions. But it is precisely this aspect of Japanese art, which the Xuanhe Huapu rejects, that went on
to shape the refined aesthetics of Japanese painting thereafter, leading to the Yamato-e and folding
screens of the Muromachi period (1336-1573) and the Rinpa school and ukiyo-e woodcuts in the Edo
period (1603-1868).
In the Muromachi period, there were three-peaked renderings of Mount Fuji in Yamato-e folding
screens and religious mandalas, which fall into the wa (native Japanese) category rejected by Xuanhe
Huapu, that incorporated many elements of ink wash landscape painting belonging to the han
(Chinese) cultural sphere.
In the Edo period, however, when Mount Fuji paintings became a genre in their own right, they
took on the character of “auspicious paintings” with motifs such as “dragon flying over Mount Fuji”
and “first, Mount Fuji; second, hawks; third, eggplants,” which set them apart from traditional Chinese
landscape painting.
This presentation compares Japanese paintings with those from elsewhere in East Asia, such as
China and Korea, and identifies their similarities and differences using images of Mount Fuji as a fixed
point of observation, aiming to elucidate aspects of the aesthetic sense and worldview underlying
Japanese art.
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[S1] Austronesian origins and the roots of sustainable Pacific Island cultures
[S1] オーストロネシア語族の祖先と太平洋の島々における持続可能な文化のル
ーツ
Barry V. Rolett1
1

University of Hawaii, Manoa
Austronesian refers to a family of related languages with speakers spread over a vast area from

Taiwan through Island Southeast Asia and across the Pacific. The Austronesians invented the outrigger
canoe, allowing them to discover the world's most remote islands, including all of Polynesia.
Successfully establishing populations on the more isolated islands, which have very few edible native
plants, required the introduction of domesticated plants as a source of food. Thus, Austronesian
voyaging canoes carried species such as taro (Colocasia esculenta), breadfruit (Artocarpus altilis) and
bananas (Musa spp.), often referred to as canoe plants, in addition to people. Because the ultimate
homeland of the Austronesians lies in the area of Taiwan and southeast China, nearly all of the canoe
plants were introduced from Asia.
Moving out of Taiwan around 4500 years ago, Austronesians migrated through Island Southeast
Asia, reaching the western Pacific 3200 years ago and completing their discovery of Polynesia around
AD 1300. Pacific Islanders are renowned for their environmentally sustainable cultures. In particular,
the first Europeans to encounter Polynesians admired them as "noble savages" who had achieved
lifestyles better balanced with nature than any way of life known to Westerners. In fact, however, while
this was true of some Polynesian societies, others failed to the point where populations vanished and
islands were abandoned. Much can be learned by comparing the sustainable Polynesian societies with
those that failed. This paper uses that comparative approach by focusing on the canoe plants and
agricultural strategies, because the choice of introduced plant species and the methods used to cultivate
them are critical for sustainability.
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[S2] The “ma” a gold mine? Towards living well and sustainably on Okinoerabu
Island
[S2] 「間」は宝の山？沖永良部島での持続可能な良い暮らしに向けて
Emile H. Ishida1,2
1

Earth Village Research Lab LLC, 2 Professor emeritus Tohoku Univ.

About Okinoerabu Island: Located 570 km southwest of
Kagoshima, Okinoerabu Island is a coral island about 60 km

Kagoshima

around. The transparency of the sea exceeds 30m and whales
come to give birth in the winter. There is an abundance of fish,
and the island serves as a breeding ground for sea turtles
(Fig.1).
With just under 13,000 people, the island was once a
stopover for Japanese envoys to Tang Dynasty China and had

Okinoerabu Island

close ties to power. In the 14th century, Okinoerabu Island
entered the sphere of influence of the Hokuzan Kingdom in the
northern part of Okinawa Island, and it was incorporated into
the Ryukyu Kingdom in 1429. In 1609, Satsuma invaded the

Okinawa

Fig. 1 Okinoerabu Island

island, taking control of it and exploiting its sugar reserves. With the abolition of the feudal system in
1879, the island became an official territory of Japan. But at the end of World War II, it fell under the
control of the US government. At that time, the island was impoverished to the point of starvation,
with sales channels for cash crops and other products cut off as funds were diverted to Okinawa Island,
which itself had been ravaged by war. The island returned to Japan in 1953, and its main industry
today is agriculture (sugar cane, potatoes and flowering plants).
Existential threat: For now, there are plenty of people living on the island and the island is rich with
nature. The birthrate is high at 2.0 children born per woman and survey results show that 75% of highschool-age students from the island who have left to pursue their studies say they want to return to
live there in the future.
Nevertheless, the island faces many challenges. It has experienced depopulation in recent years,
and the population is ageing. Moreover, the island’s finances are deteriorating. The result is that it has
been cited as a municipality at risk of disappearance.
Municipalities across Japan face similar problems. As many of Japan’s regions are providers of
agricultural produce, their deterioration raises the risk of disruption of key supplies, thereby
threatening the existence of cities nationwide.
What do we need to consider in order to enrich local communities?
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The answer is to fully

understand the cultural elements sustaining the island and to hand them down to future generations.
Keeping culture alive: After interviewing 29 people using the 90-year-old hearing method,1 it became
clear that the island’s culture consisted of five elements: “food”, “nature”, “gathering”, “enjoyment,
play and learning”, and “work” (Fig.2). To pass on these elements to children and grandchildren, we
studied how they should be given tangible form using the backcasting method.2 We compiled 18
recommendations, largely based on two pillars.
One pillar is “self-sufficiency”, or the idea of aiming to be as independent as possible. The other
pillar is “island pride”, which refers to enabling local people
to feel proud of their island and talk about it with a sense of
dignity.
Securing these two pillars prevents the outflow of
money from the island, thereby allowing it to flow internally,
create jobs, and increase happiness among residents. In this
way, the island stands to become a subject of fascination, a
place that people yearn for. This, in turn, would help increase
the island’s population.

food
gathering

Enjoym
ent
play
learni
ng

work
nature
Fig.2 The five strength

Rediscovering an emotionally rich life in the “ma”: It is worthwhile noting that this project is not
about a mere call for achieving self-sufficiency or to live in the indigenous way to save the island.
Rather, it’s a call to rediscover an emotionally rich life under today’s growing constraints of
environmental and economic degradation and demography, which will, in turn, result in building a
strong, sustainable island. This means opting out of the blind alley of consumption and convenience
that human-centric innovations typically create.
Instead, we propose to embrace the variety of environmental and socio-economic restrictions that
we face today and resolve life’s small discomforts and inconveniences by drawing more on our own
skills and wisdom and those of our community. (Nature technology, which is innovation that takes its
cues from natural mechanisms, is one powerful example of how simple lifestyles can also be very
advanced.)
Research has shown that
living like this results in feelings
of

connectedness,

accomplishment
fulfillment.3

and
Both

“self-

sufficiency” and “island pride”
are

key

enablers

to

live

resourcefully in the ma (inbetween space) of having everything we

Fig.3 The form of an emotionally rich lifestyle
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need, but not too much, to be able to sustain a comfortable and emotionally rich lifestyle (Fig.3).
Detailed studies into achieving self-sufficiency in energy, food, learning and money have begun,
and a university was established in 2017 to nurture leaders for the island.
An increasing number of people want to live self-sufficient lives. A variety of business and
research opportunities exist in the sizeable ma that lies between a fully self-sufficient life and one that
completely depends on external variables.
References
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[S3] Species Diversity of Fishes of Japan: Its Origin and Current Status fostered in
the East-Asian insular habitats
[S3] 日本における魚類の種多様性：その起源と東アジアの島嶼環境で育まれた
現状
Koichi Shibukawa1
1

Museum of Natural and Environmental History, Shizuoka
We human beings have been nurtured by the grace of the marine and inland waters since ancient

times. Particularly fishes, comprising the majority of aquatic vertebrates, are consumed in bulk as our
food resources, and have also exerted a great influence on various fields of our culture. Nevertheless,
what we know about fishes is hard to say being enough about both species diversity and ecological
aspects. It is not the situation restricted only in fishes inhabiting an environment that is hard to reach
like a deep sea. Numerous new fish species have been discovered from all over the world even in
recent years, many of which are fishes found in shallow coastal and inland waters.
The insular regions of the western Pacific including Japan are well known for their rich species
diversity of fishes. For example, the East Indies, which consist of many islands in southern border of
Southeast Asia, have identified approximately 40,000 species of marine fishes, about one-fourth of
marine fishes of the world (Allen and Erdmann 2012); the Philippines, located approximately in the
middle of the western Pacific, is predicted as "the center of the center" of species diversity of marine
shore fishes (Carpenter et al. 2005).
In the western Pacific, Japanese waters represent a unique aspect with regard to the fish fauna.
Japan, forming eastern margin of East Asia, consists of numerous islands that are arcuately long
extending from subarctic to subtropical regions. The Kuroshio and Oyashio currents influence coastal
environment in the southern and northern regions of the Japanese Archipelago, respectively. On the
other hand, since the Kuroshio is supposed to be a barrier to hinder the spread of temperate fishes of
Japan to southern oceans (Senou et al. 2006), peculiar and rich fish fauna are being fostered in this
geographic region. There are not a few species of fishes endemic to Japan.
Gobies of the fish genus Luciogobius and allies, endemic to East Asian waters, are typical
examples. Recent our researches reveal that these gobies have been explosively diversified particularly
in shallow coastal waters of Japan. The geographical conditions of the areas, particularly its strategic
position and topographical peculiarities bringing microhabitat diversity, appear to have caused the
speciation of these gobies. Many undescribed species, hitherto unknown to science, of these gobies
are also found there, and it makes us realize how insufficient our recognition of species diversity of
aquatic organisms is. Some of these undescribed species are already threatened by, e.g., the
disappearance of habitat by human activities.
The Anthropocene is the ongoing geological epoch also referred as the Sixth Extinction period
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in history of the Earth. In order to properly stare, evaluate and take effective measure for the current
situation, the accuracy of their scientific evidences is crucial. However, our knowledge about fish
faunas is yet poor, even in Japanese waters where extensive researches have been performed by many
ichthylogists since middle 18th. The situation suggests that we need to research and understand more
about aquatic fauna/flora of everywhere on the Earth.

Fig. 1 An undescribed species of Luciogobius from eastern Izu Peninsula, Shizuoka, Japan. This
species has been known only from very small space around mouth of a single small stream and
adjacent areas, nearby a tourist cite.
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[P1] Stable isotope analysis on food and water resources on prehistoric people in
Batanes, Northern Philippines
Garong, Ame M.1, Akihiro Kano2, Francisco Datar3, Hiroke Koike4
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Archaeology Division, National Museum, Philippines
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University of Tokyo, Japan
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4

Kyushu University Museum, Japan
Recent stable isotope analysis using carbon (δ13C), nitrogen (δ15N) and oxygen (δ18O) on bones

and teeth of human from archaeological sites in the Philippines, showed how human explore and
interact with his environment to survive. Batanes Archaeological sites, located at the northern tip of
Luzon, Philippines represents three burial types, the so-called primary, boat-shaped, and jars burials
(16th-18th centuries). Bone collagen of 22 individuals recorded the δ13C (-16.6 ± 1.3‰) and δ15N (9.8
± 1.7‰) values indicating dietary protein resources originated from both terrestrial and marine
ecosystems. The isotopic values, however, varied depending on the burial types: lower δ13C in boatshaped burial than in the primary burial. While the average δ18O values of tooth enamel calcite which
is -8.1±1.5‰ (n=19) could have indicated a large intrapopulation variation due to migration. People
migrated from different latitude or altitude. However, such variation could have developed in the same
individual and even within tooth that could be attributed to the seasonal change in meteoric water
value and/or from usage of jars for water storage.

[P2] Vegetation history of the last 50,000 years reconstructed from the last glacial
deposit of the Dekishima coast, Aomori Prefecture, northern Japan
Toshiyuki Fujiki1, Hiroyuki Kitagawa2, Mitsuru Okuno3
1

Okayama University of Science

2

Nagoya University

3

Fukuoka University
The buried forest has been observed along the Dekishima coast of the Tsugaru Peninsula, Aomori

Prefecture, which were buried by sudden environmental changes at the end of last glacial period. The
280-cm deposit containing the buried forests is divided into the Dekishima Formation and the Tateoka
Formation, and contains three tephra layers: Aira-Tn (AT) and Towada Ofudo (To-Of) tephra.
In the glacial period, it is confirmed that the forest of Picea jezoensis and Picea. glehnii expanded
around Dekishima, suggesting that the climate was very much colder than present. The lower layer
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contains many fossil pollen grains of deciduous broad-leaved trees, implying wetter condition.
Subsequently, deciduous broad-leaved pollen grains decrease and conifer pollen grains increase. It
indicates that the climate became very dry and cold. Although there is uncertainty in the timing, the
deciduous broad-leaved forests, similar to the current vegetation consisting mainly of Fagus crenata
and Quercus crispula, was likely established after the termination between last Glacial and Holocene.

[P3] Interannual scale changes of the lagoon ecosystem undergoing anthropogenic
eutrophication and the effect of regional climate change since the 19 century
Kota Katsuki1, Koji Seto1, Akira Tsujimoto2, Hiroyuki Takata3, Takeshi Sonoda4
1

Estuary Research Center, Shimane University

2 Faculty

of Education, Shimane University

3 Marine

Research Institute, Pusan National University

4

Faculty of bio-industry, Tokyo University of Agriculture
Continuous laminated sediment analysis was conducted in a seasonally frozen lagoon, Lake

Mokoto, located along the Okhotsk Sea coast of Hokkaido, to determine the impact of short-term
climate oscillations and anthropogenic eutrophication on the lagoon ecosystem since the mid-19th
century. In this lagoon, eutrophication has progressed since the early 20th century due to deforestation
and human activity in the catchment area. In particular, the sedimentation rate of Lake Mokoto and
potassium and phosphorus contents of lake sediment have increased rapidly since 1970, in association
with an increase in the number of cattle. In addition, the Lake Mokoto ecosystem shows interannual
and decadal cyclic fluctuations that are separate from the anthropogenic effects. Prior to anthropogenic
eutrophication, the nutrient condition and the growth of seagrass in Lake Mokoto showed a close
relationship with the Pacific decadal oscillation and a clear decadal cycle following variation in solar
irradiance.

[P4] Why do people choose to live on volcanic islands?
Hiroko Koike1
1

Kyushu University Museum, Japan
Volcanic islands were formed along the subduction plate at the boundary of the plate. Volcanic

belts promote migration of mankind to volcanic islands.
Volcanic activity: Among natural disasters, volcanic eruptions are relatively predictable in
advance by symptoms such as forefront of eruption, enable to evacuate to another island.
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Volcanic sediments: Volcanic sediments contain many useful elemental compound eg. Sulfur or
obsidian. After the occurrence of toxic gas subsides, vegetation recovery is fast at the volcanic area
due to the soft and rich in nutrients. First weed grass grown in ash soil provides feed on herbivorous
animals. So-called, blackbok land zones serve as a hunting sites during the Old Stone Ages.
Marine resources around the volcanic islands: Volcanic islands accompanied by shallow sea areas,
are abundant in fishery resources in vast open sea. Especially coral reefs produce a rich marine
ecosystem. In fact fishery activities of ancient Batanes people were also active.
Water resource of volcanic island: Remote islands which secure the water source is the key to
survival. Volcanic mountains with high altitudes, where the high humidity atmosphere of the oceanic
wind hits the volcano and forms clouds, and rainfall becomes an important water source.

[P5] Relationship between Cupressaceae pollen dispersion and the average
maximum temperature of the previous July in Okayama, Japan
Tomoki Kubo1, Naho Tanimura1, Tolshiyuki Fujiki1 Kazuyoshi Yamada2
1

Okayama University of Science

2

Museum of Natural and Environmental History
Pollen from Cupressaceae trees is a main cause of hay fever. The scattering of Cupressaceae

pollen is correlated with the average maximum temperature of the previous July. We investigated the
scattering tendency of airborne pollen in 2018, and predicted the scattering of Cupressaceae pollen in
2019 using data of July temperatures from the past 28 years.
The pollen dispersion peaks occurred in mid-February to the end of May for trees and in midSeptember for herbs. Trees produce dramatically more pollen than herbs; therefore, the most pollen
will be present in the spring when most trees bloom. Few dispersed pollen in August and from
November through mid-January; the high and low temperatures of winter and summer are not suitable
for the reproductive activities of plants.
The average maximum July temperature is thought to be positively correlated with cypress pollen
production in the following year.
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[P6] Zinc isotope analysis on human tooth enamel samples to reconstruct diet of
the Jomon period.
Soichiro KUSAKA1, Ki-Cheol SHIN2
1

Museum of Natural and Environmental History, Shizuoka

2

Research Institute for Humanity and Nature
This study investigates zinc isotope ratios in tooth enamels of human skeletal remains of the

Jomon period in Japan. Carbon and nitrogen isotope analysis on bone collagen were traditionary used
to reconstruct diet and trophic levels on prehistoric people. The progress of isotope measurements
using MC-ICP-MS enables us to analyze isotope ratios of zinc and other metals. This study newly
develops zinc isotope analysis on human tooth enamels. Zinc was purified from these samples using
anion exchange resin. Zinc isotope ratios were measured by MC-ICP-MS with the zinc standard
solution of AA-ETH. The deer and marine fish samples showed the value expected from their dietary
ecology. The zinc isotope ratios of Jomon skeletal remains was higher than those of plants, but lower
than deer and marine fish. This result indicates that sources of zinc for humans were deer and fish
meat as well as terrestrial plants.

[P7] Towards establishing eruption chronology of Matutum Volcano, South
Cotabato, Philippines
Cathy D. Pogay1, Robjunelieaaa B. Lim1, Mitsuru Okuno2, Marie Thess D.
Quilalang1, Toshio Nakamura3, Keiji Yamasaki2, Ma. Mylene Martinez-Villegas1,
Arturo S. Daag1, Renato U. Solidum, Jr1.
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2

Faculty of Science, Fukuoka University

3

Institute for Space- Earth Environmental Research, Nagoya University
Matutum Volcano is a stratovolcano located in South Cotabato, Mindanao Island classified by

PHIVOLCS-DOST as one of the 24 active volcanoes in the Philippines. The distribution, extent, and
thicknesses of the pyroclastic density current (PDC) deposits emplaced on the slope of the volcano are
evidence of the explosivity of its eruptions. Carbon dating of the PDCs was aimed at obtaining more
recent ages compared with those obtained by Martinez (1998) showing dates 665 +/- 40 BP, 2120 +/80 BP, and 2350 +/- 60 BP. At least three 14C dates of charred wood fragments collected from PDC
deposits suspected to be from three different eruptive events were obtained using Accelerator Mass
Spectrometry (AMS) facilities of KIGAM, Nagoya University and Institute of Accelerator Analysis
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Ltd. The results showed dates of 2185 +/- 25 BP, 2250 +/- 25 BP, and 2365 +/- 30 BP, which are all
age values within Holocene Epoch and interpreted to be from the same eruptive event.
Keywords: Matutum Volcano, explosive eruption history, pyroclastic density current, Accelerator
Mass Spectrometry

[P8] 14C age offset appeared in Japanese tree rings from IntCal 14C age datasets
Toshio NAKAMURA1, Fusa MIYAKE1, Masataka HAKOZAKI2, Mitsuru
OKUNO3
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3
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We measured the 14C age of annual rings from several Japanese trees with known calendar dates

ranging from ca. 2000 yr old to present, and compared the tree-ring 14C age with the corresponding
14C

age of IntCal13. The 14C age of Japanese trees are not consistent with IntCal13 datasets, but they

are systematically older than those of IntCal13 by about 15-25 years. These 14C age differences suggest
that calibration of the 14C dates of Japanese samples with IntCal13 does not provide real calendar age
of the sample. Origin of such 14C age offsets may be explained as follows. The Japanese archipelago
is situated near the boundary of the inter-tropical convergence zone in summer, and the

14C

concentration of atmospheric CO2 over Japan can be influenced by air masses of the Southern
Hemisphere with lower 14C concentrations during the periods of higher solar activity and heightened
East Asian summer monsoons.
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[P9] Recent AMS radiocarbon dating results of pyroclastic density current deposits
from Parker Volcano, South Cotabato, Philippines
Marie Thess D. Quilalang1＊, Mitsuru Okuno2, Cathy D. Pogay1, Ma. Mylene M.
Villegas1, Arturo S. Daag1, Toshio Nakamura3, Keiji Yamasaki4, Renato U. Solidum,
Jr. 1
1

DOST-Philippine Institute of Volcanology and Seismology, UP Campus
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(ACRIFIS-EHAI) / Department of Earth System Science, Faculty of Science, Fukuoka University.
3

Institute for Space-Earth Environmental Research, Nagoya University.

4

Faculty of Science, Fukuoka University.
Parker Volcano is an active andesitic-dacitic stratovolcano located in South Cotabato, southern

Mindanao, Philippines. Mapped eruptive materials consisted of pyroclastic density current (PDC),
lahar, lava flow and tephra fallout deposits, with some lava domes. To accurately establish and refine
the eruptive history of Parker Volcano, additional charcoal fragments obtained from the extensive PDC
deposits were dated using accelerator mass spectrometry (AMS) radiocarbon dating.
The nine (9) samples yielded distinct groups of 14C dates representing four eruptive events. The
PDC deposits blanketing the north-northwestern slopes of the volcano (S#1 and S#3) previously
interpreted to be from one eruptive event is now verified to be from two eruptions. Further, the new
eruptive age value of ~10.9 kBP for S#9 is the first obtained date for PDC deposits located southwest
of the volcano. The two other 14C date series interpreted to be from two other eruptions were consistent
with the results reported by Quilalang et al. (2016) and Delfin (1999).
Keywords: Parker Volcano, pyroclastic density current, AMS

[P10] Vegetation history caused by human activity since 1930 based on pollen
analysis of a Lake Mokoto sediment core, eastern Hokkaido, northern Japan
Keisuke Sakai, Toshiyuki Fujiki1, Kazuyoshi Yamada2, Koji Seto, Kota Katsuki3
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2
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The varve sediments of Lake Mokoto deposited in 1 year are thick and include information on a

wide range of surrounding environments. Therefore, we analyzed the pollen in the varve sediments of
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Lake Mokoto to reconstruct a high-resolutional vegetation change caused by human activities around
this lake since 1930. We investigated whether the history of human activity in this sediment can be
read as a time series change, and examined the usefulness of varve sediment analysis for
paleoenvironment reconstruction.
The results of this analysis were consistent with the history of human activity. Therefore, the
varve lake sediments preserve the records of human activity and vegetation change. The various
paleoenvironmental analyses using varve lake sediments are also believed to be correct. The
usefulness of varve lake sediments for paleoenvironmental analysis was verified through these
analyses of the Lake Mokoto sediment, which show a clear varve.

[P11] Dynamics of mixing of magmas and structure of silisic magma chamber:
Evidence from petrogenesis of mafic inclusions of Kurodake volcano, Central
Hokkaido, Japan
Eiichi Sato1, Keiji Wada2
1Kobe
2

University, Japan

Hokkaido University of Education at Asahikawa, Japan
Kurodake volcano was formed about 0.2 Ma with andesitic lava flows and dome. The lavas

contain a number of mafic inclusions (< 20 vol.%) ranging in size from ~1 cm to about 30 cm in
diameter. The mafic inclusions are classified into two types, referred to as Fine-type and Coarse-type,
on the basis of size of groundmass. We analyzed the chemical compositions of minerals contained in
the host lavas and the two types of mafic inclusions. From the results, we suggest that the Fine-type
inclusions are formed from hybrid layer between mafic and silicic magmas, whereas, the Coarse-type
inclusions are formed by undercooling around margin of silicic magma chamber. We presume that the
margin of the silicic magma chamber is highly crystalline. When the host magma included the Finetype inclusions uprises, the host magma engulfs the highly crystalline part as the Coarse-type
inclusions.
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[P12] The reconstraction of paleo-water mass structure during the late Holocne in
Hamana-ko Lagoon, Shizuoka prefecture, central Japan
Koji SETO1, Hisashi FUJII1 Takumi SATO1, Keitaro UEMURA1, Kota KATSUKI2,
Kazuyoshi YAMADA3
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Hamana-ko Lagoon located at the western part of Shizuoka prefecture. The purpose of this study

is to discuss about the reconstraction of paleo-water mass structure in Hamana-ko Lagoon during the
late Holocene.
In this study, 16Hm1C-2C cores in the deepest site (water depth:11.6m) of of the northern lake
basin of Hamana-ko Lagoon, 17Hm3C-4C cores in the site (water depth:6.5m) and 18Hm7C-8C cores
in the site (water depth:4.1m) of Inasa- hosoe of Hamana-ko Lagoon were collected.
AMS 14C dating was performed in the 8 hrizons of 16Hm1C-2C cores. The 17Hm3C-4C-6C and
18Hm7C-8C cores seems to indicate a similar age with 16Hm1C-2C cores from synchronism of
analysis results. Judging from the TS contents, the paleoenvironment of Hamana-ko Lagoon show the
freshwater-oligohaline lake from AD 200-400 years, and after that it is the mesohaline-polyhaline lake.
In the Meiou Earthquake, the surface water dramatically changed, but the bottom water did not change
significantly.

[P13] The Pottery Sequence from the Late Neolithic Age to the Metal Age in
Northern Luzon and the Archaeological Research in the Batan Islands.
Kazuhiko Tanaka1, Ame M. Garong2, Eusebio Z. Dizon3
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Since the middle of 1980’s, we have conducted the archaeological excavations of the Lal-lo shell
midden sites in northern Luzon. The excavation in 1996 of the Catugan shell midden site, one of the
Lal-lo shell middens, revealed well-stratified layers from the Late Neolithic Age to the Metal Age. We
re-excavated this site in 2018. We found two human skeletal remains and associated pottery of the
Metal Age and the red-slipped pottery and a stone adze of the Late Neolithic Age by this excavation.
I (Kazuhiko Tanaka), one of authors, pointed out that there had been the gap between the pottery
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tradition of the Late Neolithic Age and that of the Metal Age in northern Luzon. It is expected the
archaeological excavations in the Batan Islands in the near future will provide us with the significant
insight into the cause of the existence of the gap between these two pottery traditions.

[P14] Reconstruction of paleoenvironment during last 8,000 years in central plain
of Luzon, the Philippines
Takashi Tashiro1
1

Nihon University
This study aimed to provide paleoenvironmental information during the Holocene in the area by

analyzing core samples collected from Paitan Lake in the northern part of central plain of Luzon, the
Philippines. Analyses of phytolith, particle size distribution were carried out together with obtaining
14C dates. It considered that the expansion of cogon grass could be one of the arid indices in the tropical

monsoon area. Furthermore, It adopted particle distribution as a proxy to estimate the variation of
precipitation. The result of phytolith analysis indicated the existence of two characteristic phases,
represented by grassland and forest landscapes, during last 8,000 years. Additionally, the periods with
low and high paleo-precipitations coincided with phases of grassland and forest, respectively. It was
suggested that the forest landscape which had been occupied under relatively high precipitation could
had shifted to grassland and arid condition around 2,400y.BP.

[P15] A reconsideration of ‘islands-ness’ through archaeological materials from sea
areas around Japan, East and Southeast Asia, and the Pacific Ocean
Kanji Tawara1
1 Asian

Cultures Research Institute, Toyo University

This paper aims to reconsider the idea of ‘island-ness’ through archeological materials found on
the islands around East and Southeast Asia, including Japan, and tries to shed light on their plural
histories and related problems, in order to achieve a better understanding of the idea of “boarders”
around sea areas, from the ancient world through the modern world. Based on the idea of Bruce Batten
(2003), cultural and economic interactions should have occurred frequently between indigenous
societies in frontier areas in the premodern period, rather than a concerted effort to identify political
boundaries dividing them. The ‘boundary’ nature of liminal islands needs to be reconsidered, based
on new archaeological data and alternative readings of the history of cultural interactions. This report
will delve into case studies, which are divided into 3 areas, 1: From the Sea of Japan into the East
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China Sea, 2: From the East China Sea to the Western Pacific Ocean, and 3: From the seas around
Southeast Asia into the Indian Ocean.

[P16] Formation mechanisms of small calderas: the case study of the Ohachidaira
caldera, Taisetsu volcano group, central Hokkaido (Japan)
Y. Yasuda1,*, K. Suzuki-Kamata2
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2

Kobe Ocean-Bottom Exploration Center, Kobe University, Kobe 658-0022, Japan.
The aim of our study is to develop a comprehensive understanding of the formation mechanisms

and eruptive dynamics of small calderas. So, we have investigated the 34 ka Sounkyo eruption
associated with the formation of the 2-km-diameter Ohachidaira caldera in the Taisetsu volcano group,
Japan.
The Sounkyo Member is made up of five eruptive units in proximal regions: pumice-dominated
fallout (SK-A); climactic ignimbrite (SK-B); coarse lithic breccia sheet (SK-C); scoria-dominated
fallout (SK-D); and small-volume ignimbrite (SK-E). Volume relationships between the caldera,
ejected magma, and ejected lithic fragments suggest that the caldera was formed by vent widening.
The lithic componentry of the deposits implies the development of a flaring funnel-shaped vent. We
conclude that the large-scale vent collapse, which may play a significant role in establishing the overall
size of the calderas, produces a coarse lithic breccia sheet at the end of the main phase of the explosive
sequence.

[P17] Mammalian macroevolution due to geographic isolation: Some case studies
on Cenozoic fossils from Japan
Y. Nishioka1
1

Waseda Institute for Advanced Study, Waseda University
As many species in Japan, terrestrial animals living in closed habitat, such as an island, have their

endemic evolutionary history, and they specialize genetically and morphologically. Fossils of such
endemic animals are useful to understand their macroevolution, or morphological variation and change,
which are caused by geographic isolation. Here, I presented three case studies examining
morphological variation in mammals isolated geographically. The first case demonstrates that early
Miocene mammals in Japan conservatively changed their dental morphology, although the Japanese
islands had been separated from the continent around 20 million years ago. The second case reveals
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intraspecific variation in an isolated population of Japanese macaques (Macaca fuscata), focusing on
the late Pleistocene fossils from Shizuoka. The third case is recognized by some extinct rodents in
southern Ryukyu islands, suggesting the relationship between extinction of island animals and human
activities.
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