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Objective 

The Earth’s natural environments have been modified since the very early stage of human civilization. Recent 
environmental changes are becoming further widespread and serious, because of the expanding human activity in 
global-scale dimensions since the modern age. Following the anthropogenic influence to the Earth’s ecosystems, 
such as appeared as the crisis in biodiversity, scientific communities are considering for defining a new geologic 
era, so-called Anthropocene. To avoid the anticipated catastrophe to the modern civilization, we need to build a 
perspective of the global environmental changes from the past to present and review the future of civilization. 

The diverse natural environments in Japan have been providing plenty of benefits to the inhabitants, whereas 
the human activities have gave considerable influence to the environments, some of which are already caused 
serious concerns. In addition, sophisticated use of natural resources enhances the vulnerability of the societies to
natural disasters. Considering the global and local environmental concerns, Shizuoka Prefecture established the 
Museum of Natural and Environmental History in March 2016. The mission of the new museum is to explore the 
history of the human’s relation to the nature. The intent of exhibitions in the museum is to encourage the visitors to 
cultivate ideas and acts for sustainable future civilization.

Following the selection of the Mt Fuji for one of the World Heritages in June 2013, Shizuoka Prefecture has 
dedicated extensive efforts to preserve the universal value of the Mt. Fuji, including its nature and relevant cultures. 
The Mt. Fuji World Heritage Centre, Fujinomiya, Shizuoka, is going to be established in December 2017, to 
promote researches on the nature, history, culture and their global significance. The facility will be the information 
hub of the tourism and researches related to Mt. Fuji. Activities to preserve the nature and culture of the Mt. Fuji 
will give implications for global-scale environmental concerns and future civilization.

This international symposium is co-convened by the Museum of Natural and Environmental History, Shizuoka
and the Mt. Fuji World Heritage Centre. The topics include the natural and environmental history from various 
points of view, as well as the history of the human’s relation to the nature. Local and global environmental history 
and civilization in the past and future will be discussed by researchers from research fields of humanities and 
sciences.

Organizing committee

Daisuke SUGAWARA (Museum of Natural and Environmental History, Shizuoka) 
Junzo UCHIYAMA (Culture Bureau, Shizuoka / Mt. Fuji World Heritage Centre for Mountain Research) 
Mark J. HUDSON (Culture Bureau , Shizuoka / Mt. Fuji World Heritage Centre for Mountain Research) 



4 
 

Contents

  
Feb. 11 / Research Symposium 2 11  
Part I 
Climate Changes During the Last Deglaciation in Northern Japan, Reconstructed from Annually 

Laminated Sediments in Lake Ichi-no-Megata, Akita Prefecture 7 
New light on the spatio-temporal dynamic of agrarian activities in the Alps provided by lake 

sediment DNA 9 
The Anthropocene: The one thing we learn from history is that we learn nothing from history 11 
The Geological Record of Tsunamis in the Anthropocene 13 
Part II 
Control of alien species for conservation of biodiversity 16 
Global Genetic Structure and Migration History of the Mangroves , and its Implications for 

Conservation 18 
Make the Anthropocene Great Again: The Pleistocene Roots and Routes of a Global Humanity 20 

 21 
Jomon Iberico pigs? Possible evidence of wild boar husbandry in prehistoric Japan 23 
Part III 
An Incipient Anthropocene: Evidence for Human Dominated High Altitude Landscapes in the 

Southern French Alps and Mediterranean Mountain Ranges 25 
The underground Anthropocene: Mining, mountains and modernity in the European Alps 27 
Anthropos and its Scene: Anthropocene, heritage and long-term human history 29 
 
Feb. 12 / Public Symposium 2 12  
How did humans create the “Anthropocene”?: A long-term landscape history perspective in East

Asia  32 
Nature strikes back – humans do not always win  33 
Biodiversity and Human Futures  35 
The search for the Anthropocene in the French Alps – integrating archaeological and 

palaeoenvironmental approaches
 37 

 



 

Research Symposium
February 11, 2017

2017 2 11
  



Part I 

Mountains, Lakes, Seashores: Natural History of the Anthropocene 
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[Talk 1] Climate Changes During the Last Deglaciation in Northern Japan, 
Reconstructed from Annually Laminated Sediments in Lake Ichi-no-Megata, 
Akita Prefecture

Kazuyoshi Yamada
Museum of Natural and Environmental History, Shizuoka 

Abstract
Varves, which have also been referred to as "tree rings of the sediments", are annual laminated layers, consisting of 
lacustrine or marine sediments. Lacustrine varves enable us to reconstruct environmental history precisely. The
reason is that varves possess the elements to make it a natural clock, a natural AMeDAS and a natural record of 
disasters (Yasuda et al., 2017). In particular, lacustrine varves continue to make large contributions to the fields of 
the chronology related to radiocarbon calibration and the paleoclimates during the Quaternary. 
All cored sediments of total length of 37 m taken in the center of Lake Ichi-no-Megata (Fig.1), were developed 
continuous varves reach to Aira-Tn (AT) tephra fall out at about 30,000 yr BP.. It is recognized that organic varves 
have continuously deposited with showing that rhythmical alternation between the light-colored thin layer 
composed of diatom frustules of Asterionella sp. and Aulacoseira sp., and dark-colored thin layer composed of 
mixture among sulfides, amorphous organic matters, and clastic particles. Because the blooming of diatom frustules 
may occur spring season, the light-colored layer forms under spring to summer season, against the dark-colored 
layer under fall to winter season, resulting in recognition of real varves.
It is well known that the last deglaciation period, which is transition term between the last glacial maximum and the 
onset of Holocene stage, have much amplitude of climate changes. One of temporal cold intervals during the last 
deglaciation could be recognized as the Younger Dryas in the North Atlantic region as well as Antarctica Cold 
Reversal (ACR) in the Antarctica region. However, there is not reliable record in the Asia monsoon region. In this 
speak, it will show the paleoclimatic records from lacustrine varves in Lake Ichi-no-Megata, in order to clarify the 
pattern of climate variation in Northern Japan during the last deglaciation. 
The record in Lake Ichi-no-Megata have asynchronous pattern compared both with the North Atlantic and the 
Antarctic region, suggesting that Climate in East Asia, controlled by the Asian monsoon and the Westerlies may be 
affected by not that of high latitude region but west Pacific region. 

References 
EPICA community members (2004) Eight glacial cycles from an Antarctic ice core. Nature 429; 623-628. 
Jouzel, J. et al. (2001) A new 27 ky high resolution East Antarctic climate record. Geophys. Res. Lett. 28:

. 
Kitamura, S. (1990) Ages of Megata mars in the Oga Peninsula, Japan. Ann Tohoku Geogr Assoc 42: 161-167. 
North Greenland Ice Core Project (NGRIP) members (2004), High-resolution record of Northern Hemisphere 

climate extending into the last interglacial period. Nature 431: 147-151. 
Yasuda, Y., Kitagawa, H., Yamada, K., Okuno, M. and Takahashi, M. (2017) What Annually Laminated Sediments 
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Reveal About the History of Environment and Civilization. SpringerBriefs in Earth System Sciences, 
Springer (ISBN 978-4-431-55063-1).

Fig. 1 Site location and bottom configuration of the studied lake. 

Fig. 2 Climate variation in Lake Ichi-no-Megata (Red solid line) during the last deglaciation compared with the 
delta 18O records both of the Greenland NGRIP ice core (upper line; NGRIP members, 2004) and the Antarctica 
EPICA & Dome C ice cores (lower line; Jouzel et al., 2001, EPICA community members, 2004) 
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[Talk 2] New light on the spatio-temporal dynamic of agrarian activities in the 
Alps provided by lake sediment DNA 

Charline Giguet-Covex1,2 , Manon Bajard1, Fernand David3, Francesco Ficetola4, Ludovic 
Gielly4, Jérôme Poulenard1, Kevin Walsh2,5 Fabien Arnaud1

1Environnements, Dynamiques et Territoires de la Montagne (EDYTEM), CNRS UMR 5204, 
Université Savoie Mont Blanc, France
2Department of Archaeology, University of York, University of York, UK 
3Centre européen de recherche et d'enseignement de géosciences de l'environnement (CEREGE), Aix 
Marseille Université, France
4Laboratoire d'Ecologie Alpine (LECA), CNRS UMR 5553, Université Joseph Fourier, 38041 
Grenoble Cedex 9, France 
5IMERA (Institut d'études avancées, Exploratoire Méditerranéen de l’Interdisciplinarité).  
Aix-Marseille Université, France  

Abstract
Since prehistoric times, mountain environments have attracted human populations for hunting, gathering, and 
later-on, for agrarian and mining activities. Despite the fact that these areas are often characterised by harsh climatic 
conditions, people were attracted to the diverse range of natural resources therein (Lomolino 2001). In the European 
Alps, the broad historical outline of mountain exploitation by Alpine peoples is only partially understood via 
palaeoenvironmental and archaeological research (e.g. Walsh et al. 2013). The precise nature of agrarian activities 
and their temporal and spatial dynamics remain poorly documented, largely due to the lack of proxies for human 
activities in these environments. In particular, pastoral practices are not particularly well-understood due to poor 
preservation conditions for bones in many mountain areas (acid soils, and high erosion processes). Determining the 
chronological development of alpine societies’ use and manipulation of their particular environments is essential for 
the assessment and understanding of ecosystem responses, sensitivities and resilience to the range of disturbances to 
which they were exposed in the past and during the present. This knowledge is important for the development of 
policies designed to protect and develop the services provided by these ecosystems.
We will present a synthesis of the agrarian history in the Northern French Alps based on original results from lake 
sediment DNA. This emerging tool was applied on three lakes located in various contexts to illustrate and propose 
hypotheses explaining the potential diversity of the agrarian development in these different study-areas (Figure 1).  
Lake Anterne is a high-altitude pasture (2063 m asl) located above Passy, on an important path between Switzerland 
and France. It was particularly important during the Roman period when there was an active vicus (Roman town) on 
this route. This particular location is interesting for the investigation of the potential role of this “network” in the 
development of pastoral activities. Lake La Thuile, located in the same region, but in the montane zone (874 m asl). 
This site permits the investigation of the development of both, crop and livestock farming. The last lake, Muzelle, is 
located to the south, at high altitude (2105 m asl) and above a more internal valley to the Alps. A glacier covers a part 
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of its catchment. Lakes Anterne and La Thuile sediment records cover the last 6500 years and the one of Muzelle, the 
last 1600 years. 
It is possible that the earliest pastoral activities developed around lakes Anterne and La Thuile from the late Neolithic, 
but the indications remain tenuous and debatable. However, pastoral activities with sheep and cattle increased 
substantially during the late Iron Age and the Roman period at high altitude. At lower altitude, around La Thuile, 
grazing activities probably developed at this time as suggested by the increase in Plantago sp. DNA and pollen. 
However, the pastoral pressure here was probably lower than in the higher altitudes. These results suggest the 
development of economic issues around the use of “Alpages”. Around La Thuile, the cultivation of fruit trees (Prunus

sp.) also developed. Another phase of intensive grazing activity is evidenced during the Medieval Period, from 1000 
AD at La Thuile and Anterne. From 1200 AD it is apparent that cattle become more important than sheep, which 
might indicate an alpine economic “revolution”. Moreover, at La Thuile, fruit gardens become more diversified with 
Pyrus sp., Juglandaceae sp. and Prunus sp. The detection of Vitaceae sp. also suggests the appearance of viticulture. 
At La Muzelle, pastoral activities developed later, probably around 1500 AD, with intensification during the last 200 
years, which highlights the diversity and complexity of the history of the development of agrarian activities in the 
Northern French Alps.  

References
Lomolino M. V. (2001) Elevation gradients of species-density: historical and prospective views. Global Ecology & 

Biogeography 10 : 3–13. 
Walsh, K., Court-Picon, M., de Beaulieu, J.L., Guiter, F., Mocci, F., Richer, S., Sinet, R., Talon, B., Tzortzis, S., 2014. 

A historical ecology of the Ecrins (Southern French Alps): Archaeology and palaeoecology of the 
Mesolithic to the Medieval period, Quaternary International 353, 52-73. 

Fig. 1 Location of the study sites. Left side: relief map. Right side: Main road network and cities during the Roman 
Period.
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[Talk 3] The Anthropocene: The one thing we learn from history is that we learn 
nothing from history

James Goff 
University of New South Wales, Sydney, Australia

Abstract
Humans have had a significant impact upon the environment, indeed no sediment systems on local to global scales 
have escaped the imprint of human activity. While we are considering this point it is extremely important to realise 
that the environment has also had, and continues to have, a significant impact upon us. It is indeed somewhat 
amazing that in generally we continually fail to learn about what the environment can do to us although we do, on 
occasion, think we can control it. Over the next few decades the one thing we will come to recognize is that 
tectonic and climatic events will have an increasingly significant impact upon us, more so because the pace of 
anthropogenic activity with accelerate and as such continue to expose us to the vagaries of earth systems.
There are natural solutions or adaptive strategies that we can apply and have applied in the past to create an 
appropriate “living space” for us to be able to effectively use the environment to our advantage (Terrell et al., 2011). 
Sadly, in most cases, within a generation or so such strategies tend to fail – invariably due to forgetfulness, political 
will and/or some other form of poor decision-making. In this presentation I offer some examples of success and 
failure, but ultimately point out that at some point in the future we will undoubtedly catastrophically fail to “contain” 
the natural environment. 
In the Pacific region we can see wonderful examples of where humans came across threshold changing event. In 
most cases this resulted in a catastrophic failure of the culture (Fig. 1) (Goff et al., 2012; Goff and Nunn, 2016). In 
some rare instances, where experience with such threshold changing events has extended over a longer period of 
time we have learned to live with them – adaptive strategies are in place – although invariably at a generational 
level and with the benefit of time to soften the memory, we fall back into bad habits. Indeed, here on the Sendai 
Plain in northern Honshu we find just such an example (Goff and Sugawara, 201, from which we continue to NOT 
learn even though we think we are (Goff et al. 2016). While all appears to be doom and gloom, there are some 
glimmers of hope, perhaps. 

References
Goff, J., Knight, J., Sugawara, D. & Terry, J. (2016), Anthropogenic disruption to the seismic driving of beach ridge 

formation: The Sendai coast, Japan. Science of the Total Environment, 544: 18-23.  
Goff, J., McFadgen, B.G., Chagué-Goff, C. & Nichol, S.L. (2012), Palaeotsunamis and their influence on 

Polynesian settlement. The Holocene, 22, 1061-1063.  
Goff, J. & Nunn, P. (2016), Rapid societal change as a proxy for regional environmental forcing: evidence and 

explanations for Pacific Island societies in the 14-15th centuries. Island Arc, 25, 305-315.  
Goff, J. & Sugawara, D. (2014), Seismic driving of sand beach ridge formation in northern Honshu? Japan. Marine 

Geology, 358, 138-149.  
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Terrell, J.E., Pope, K.O. & Goff, J. (2011), Chapter 3: Context and relevance. In: Terrell, J.E. and Schechter, E.M. 
(Eds). Archaeological Investigations on the Sepik Coast, Papua New Guinea. Fieldiana Anthropology, 
42, 21-28. 

Fig. 1 Catastrophic collapse of Polynesian culture in mid-15th century following regionawide palaeotsunami (area 
affected: orange shading; voyage collapse: blue arrows) 
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[Talk 4] The Geological Record of Tsunamis in the Anthropocene

Daisuke Suagwara
Museum of Natural and Environmental History, Shizuoka 

Abstract
Tsunamis are a kind of long wave that is generated sometimes by submarine earthquakes, landslides and volcanic 
activities. Most large-scale tsunamis have been generated by megathrust earthquakes, although their recurrence 
intervals are in general very long (NOAA, 2016). Tsunamis can inundate coastal lowlands for several hundreds of 
meters to several kilometers from the shoreline. The maximum height of the tsunami run-up in the coasts with steep 
topography sometimes reaches up to 30-40m. Thus, tsunamis have been a major threat to coastal communities 
because of their magnitudes as well as their extremely low frequency of occurrence.
Tsunamis sometimes leave sedimentary deposits, including mud, sand, gravel and even boulders, in the impacted 
areas. Tsunami deposits are considered to reflect the hydrodynamic conditions of the tsunami, thus provide useful 
information of past tsunami inundations and source parameters of the causative earthquakes (Sugawara et al., 2008). 
Unfortunately, information from tsunami deposits had not always been implemented into practices for disaster 
management, as observed in the case of the 2011 Tohoku Earthquake Tsunami. Geological researches on the 
deposits by the AD 869 Jogan Earthquake Tsunami have revealed the past tsunami inundation areas up to 4 km 
from the coastline and estimated the earthquake magnitude of Mw 8.4, both of which were much greater than 
scenarios considered in the disaster management plans. One of the lessons learned from the 2011 event and many 
other recent tsunami disasters is to promote geological research on tsunami deposits and to utilize the findings for
future hazard assessment.
Identification of tsunami origins and the dating and quantification of tsunami events are the key challenges for the 
tsunami deposit research. Multidisciplinary approach, which includes many fields of scientific methodology, such
as geology, geochemistry, biology, geomorphology, archeology and anthropology, is important not only for 
identifying tsunami deposits but also for exploring the relationship between humans and tsunami disasters. For 
example, use of traditional environmental knowledge will complement findings from conventional earth sciences 
and have the benefit of being able to determine the whole picture of the tsunami event (Goff et al., 2012). 
However, tsunami deposits will not be preserved under the influence of human activities. Coastal environments 
have been playing a crucial role in the urbanization and farmland development, and natural sedimentary 
environments in the coasts have been reduced throughout the historical age. As long as humans want to utilize 
coastal environments, tsunami deposits are indeed an obstacle for recovery and should be cleared sooner or later. 
For example, 92% of the deposits by the 2011 Tohoku tsunami have been totally removed from the 
tsunami-devastated areas through restoration activities (Ministry of Environment 2014). In addition, these activities 
sometimes disturb or remove sedimentary records of the past tsunamis. Considerable change in the fate of the 
geological records of tsunamis is occurring in the Anthropocene. 
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References
NOAA (2016) Tsunami Data and Information. Electronic document, http://www.ngdc.noaa.gov/hazard/tsu.shtml, 

accessed September 28, 2016. 
Sugawara, Daisuke, K. Minoura and F. Imamura (2008) Tsunamis and tsunami sedimentology. In Tsunemasa Shiki, 

Yoshinobu Tsuji, K. Minoura and T. Yamazaki (eds), Tsunamiites: Features and Implications. Amsterdam: 
Elsevier.

Goff, J., Chagué-Goff, C., Nichol, S.L., Jaffe, B. Dominey-Howes, D., 2012. Progress in palaeotsunami research. 
Sedimentary Geology 243-244, 70–88. 

Ministry of Environment (2014) Disposal of Wastes by the Great East Japan Earthquake (summary). Electronic 
document, www.env.go.jp/council/03recycle/y030-03/y030-03/ref011.pdf, accessed September 25, 2016 
(in Japanese).  
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[Talk 5] Control of alien species for conservation of biodiversity

Koichi Goka
National Institute for Environmental Studies

Abstract
Biodiversity is a biological concept indicating the significance of variable level of diversity; genetic diversity, 
species diversity and ecosystem diversity. The total number of species including un-known species is considered 
30-100 million. Such a large number of species include variable genes and construct variable ecosystem over earth, 
which bear energy and material flow on the earth. Each ecosystem possesses a specific function, and every 
ecosystems keep stability of biome and global environment by playing complementary roles for functions. So, 
biodiversity is essential factor for our human life because we strongly depend on the ecological functions as a 
mammal species.
But human have driven a lot of wild life into extinction through the population increase since the prehistoric period. 
The extinction speed in the present day is considered much higher compared with the past extinctions. One of the 
serious causative factors of wild life extinction by human is the alien species. Alien species means the species 
transported artificially from natural habitat to other region and established there. Human have ever carried variable 
species during migration of human ourselves. Especially, recent development of transportation such as ships and 
airplanes is accelerating the migration of alien species. Mass transportation of species over the evolutionary 
commonsense has caused serious ecological problems. 
National Institute for Environment Studies have conducted invasive alien species (IAS) risk assessment and 
research in development of eradication methods for 15 years and supporting Invasive Alien Species ACT in Japan. 
In the case of risks of pollinator species, Bombus terrestris, a confinement method for appropriate agricultural use 
and management the risk on biodiversity in the field. Further studies on Argentina ants (Linepithema humile) and 
other alien parasites associated with pet species elucidated their introduction pathways and effective border control 
methods have been developed.   
To improve public awareness on IAS, 'Database of Invasive Alien Species in Japan' has been published on the 
Internet. Community based dialogs and other media based campaign have resulted in effective cooperation on the 
ground. Challenge exists in costly control of already widely spread IAS such as red ear slider (Trachemys scripta 
subsp. elegans). International trade with free trade agreements is suspected provide additional pressure of IAS 
entries.
In order to conserve the endemism of biodiversity in Japan and in each country, we need to reconsider our modern 
life style depending on trading and consuming of natural resources. 

References
Goka, K., Y. Une, T. Kuroki, K. Suzuki, Miri Nakahara, Arei Kobayashi, Jun Yokoyama, Tomoo Mizutani and Alex 

D Hyatt (2009) Amphibian chytridiomycosis in Japan: distribution, haplotypes, and possible entry into 
Japan. Molecular Ecology 18: 4757–4774. 
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Goka, K. (2010) Introduction to the Special Issue for Ecological Risk Assessment of Introduced Bumblebees; 
Status of the European bumblebee, Bombus terrestris, in Japan as a beneficial pollinator and an invasive 
alien species. Applied Entomology and Zoology. 45 :1-6. 

Goka, K. (2010) How to prevent invasion, bio-security measures, and mitigation of impact. OIE Scientific and 
Technical Review, 29 299-310. 

Goka, K., K. Okabe and A Takano (2012) Recent cases of invasive alien mites and ticks in Japan: Why is a 
regulatory framework needed? Experimental & Applied Acarology DOI 10.1007/s10493-012-9609-y 

Martel M, M. Blooi, C. Adriaensen, P. Van Rooij, W. Beukema, M.C. Fisher, R.A. Farrer, B.R. Schmidt, U. Tobler, 
K. Goka, et al. (2014) Recent introduction of a chytrid fungus endangers Western Palearctic salamanders. 
Science.  346, 630-631 

Inoue M N, Saito-Morooka F, Suzuki K, Nomura T, Hayasaka D, Kishimoto T, Sugimaru K, Sugiyama T, Goka K. 
(2015) Ecological impacts on native ant and ground-dwelling animal communities through Argentine ant 
(Linepithema humile) management in Japan. Appl Entomol Zool. 50:331–339. 

Fig. 1 Alien species control strategies in NIES.
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[Talk 6] Global Genetic Structure and Migration History of the Mangroves , and 
its Implications for Conservation 

Koji Takayama
Museum of Natural and Environmental History, Shizuoka 

Abstract
Mangroves occupy approximately 152,000 km2 of tropical coastal and estuarine habitat globally (Spalding et al., 
2010) and have a broad range of benefits based on primary and secondary production, such as coastal livelihood 
support, coastline protection from erosion, and carbon sequestration (e.g., Ewel et al., 1998; Bouillon et al., 2008; 
Walters et al., 2008). However, in the last few decades, mangrove deforestation has been increasing mainly due to 
economic reasons (FAO 2003). In response to rapid rates of mangrove loss, international organizations have 
initiated efforts of conservation and reforestation of mangroves in many countries. As the Charter for Mangroves 
(ISME) points out, plant genetic diversity in a spatial context is fundamental information to assist in crafting 
successful management strategies (e.g., Schwarzbach & Ricklefs, 2001). The global distribution of mangroves is 
attributed to interactions between geographical barriers and long-distance propagule dispersal, which are manifest 
in genetic structuring. Thus, revealing this genetic structure also provides a window into the ecological, 
evolutionary and phylogeographic history of mangroves. The mangrove Rhizophora are key plants to reveal the 
formation process of preset-day global distribution of mangroves. Due to its wide distribution, however, 
comprehensive phylogeography that includes all species are limited (Takayama et al. 2013). To investigate the 
phylogeography of the genus, we conducted chloroplast and nuclear DNA sequencing, and microsatellites analyses 
in Rhizophora species collected worldwide. Genetic disjunction between Indo-West Pacific (IWP) and 
Atlantic-East Pacific (AEP) was strongly supported by all molecular markers. The age of most recent common 
ancestor of IWP and AEP Rhizophora species are at 11 million years ago estimated by calibration on fossil, 
indicating that the continental drift involving with the closure of the Tethys seaways and the reducing of mangrove 
distribution followed by Mid-Miocene cooling could be cues to promote their disjunctive distribution patterns. 
Distribution pattern of haplotypes supported that both lineages met in South Pacific Islands by an occasional long 
distance dispersal after long term isolation, and then experienced gene exchange. Moreover, we found strong 
genetic differentiation between Pacific and Atlantic populations of R. mangle and R. racemosa. The American 
continents are strong geographical barriers to dispersal of Rhizophora, to the point where the Pacific and Atlantic 
populations are distinct genealogical units, supporting the recommendation to treat the populations as separate 
conservation and management units. 

References
Bouillon S., Borges A., Castaneda-Moya E., Diele K., Dittmar T., Duke N., Kristensen K., et al. (2008) Mangrove 

production and carbon sinks: A revision of global budget estimates. Global Biogeochemical Cycles 22: 
1-12. 

Ewel K., Twilley R. & ONG J. (1998) Different kinds of mangrove forests provide different goods and services. 
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Global Ecology and Biogeography Letters 7: 83-94. 
FAO (2003) Status and trends in mangrove area extent worldwide. Forest Resources Division. Food and 

Agriculture Organization, Rome, Italy.
Schwarzbach A. & Ricklefs R. (2001) The use of molecular data in mangrove plant research. Wetlands Ecology and 

Management 9: 205-211. 
Spalding M. Kainuma. M. & Collins L. (2010) World atlas of mangroves. Earthscan, London, UK. 
Takayama K., Tamura M., Tateishi Y., Webb E. & Kajita T (2013) Strong genetic structure over the American 

continents and transoceanic dispersal in the mangrove genus Rhizophora (Rhizophoraceae) revealed by 
broad scale nuclear and chloroplast DNA analysis. American Journal of Botany 100: 1191-1201. 

Walters B., Rönnbäck P., Kovacs J., Crona B, Hussain R., Badora R., Primavera J., et al. (2008) Ethnobiology, 
socio-economics and management of mangrove forests: A review. Aquatic Botany 89: 220-236. 

Fig. 1 Geographical distributions of cpDNA haplotypes in Rhizophora (modified Takayama et al. 2013). 
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[Talk 7] Make the Anthropocene Great Again: The Pleistocene Roots and Routes 
of a Global Humanity
 
J. Christopher Gillam1,2

1University of South Carolina, Columbia (USA) 
2Mt. Fuji World Heritage Centre for Mountain Research, Shizuoka 
 
The Ring of Fire of the Pacific Rim is best known for its volcanic wonders, such as Mt. Fuji. However, its path also 
marks the final trail of humanity’s globalization and the subsequent birth of the Anthropocene. From an 
anthropological and geographic perspective, the beginning of the Anthropocene correlates to the time in which 
humans had spread to and impacted the environs of the habitable continents prior to the historic era. Given these 
arguments, the date for the beginning of the Anthropocene is ca. 14,500 calendar years before present (BP) 
following humanity’s spread from East Asia into the Americas.  
Genetic evidence suggests that the Amerind haplogroups A-D coalesce in north-central East Asia, around Mongolia. 
How, then, do we have a late Pleistocene coastal migration to the Americas when ancestral populations are 
centrally-located in the heart of the continent? One answer is offered by bio-geographic and archaeological 
evidence. Despite an inconvenient gap in our genetic knowledge of Upper Paleolithic Japan, it is proposed that 
Japan’s mainland, Honshu, is the genetic refugia of the first Americans, in sharp contrast to the traditional Beringia
hypothesis.  
Genetic isolation and subsequent displacement and out-migration are more likely from a large island setting with 
low population density, nearly 20k years of prior occupation, and diverse cultural adaptations than a 
continentally-linked landmass with little archaeological evidence dating prior to 15k BP. A southeastern migration 
around 35k BP from central East Asia to Japan set the stage, with northern Siberian migrants around 16k BP 
displacing Honshu’s established Paleolithic cultures, driving some maritime-adapted populations northward along 
the opening coastline and onward to the Americas. 
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[Talk 8] Utilization of Domesticated Plants and Secondary Vegetation in the 

Seiji Nakayama 
Archaeological Center of Yamanashi Prefecture 

Abstract
which lasted more than 10,000 years in the Japanese archipelago. The 

beginning of is marked by estimated to have begun about 
16,000 years ago. Stable society and culture was maintained until the beginning of the 1st millennium B.C. when 
agricultural society based on paddy rice cultivation was established nerally divided into six 
phases: Incipient, Earliest, Early, Middle, Late and Latest.
It was believed that the economy of this period based primarily on food acquisition such as hunting, fishing,
gathering, and that agriculture did not exist. This point was viewed as a distinct difference compared to West and 
East Asia in the Neolithic era where agriculture and animal domestication had developed.  
However in the past several decades, archaeobotanists have revealed that the mon population has developed the 
domestication of certain plants in addition to the utilization of wild plants.  

mon people in the central Japan cultivated the herbaceous plants such as soybeans and azuki beans of 
Leguminosae, beefsteak plants of Labietae, in addition to the management of woody plants like chestnut trees and 
lacquer trees (Fig.1). The cause behind this development of plant resources utilization is that the inland area of 
central Japan lacks marine resources.
By looking at how these plants were managed and cultivated in the mon period, we can find the skillful usages of 
plant resources by the mon people.  
Nomadic life style of the Paleolithic people had changed to the more settled life style in pit dwellings from the 
Earliest mon period, as a result of human adaptation to the environmental shift to rich forest in the Holocene. A 
part of virgin forest was burnt and cut down by human activity during this process, and secondary vegetation area 
appeared between the virgin forest and the human settlement (Fig.2). Plants on wasteland such as brackenferns and 
long-stamen chives flourished immediately after clearance of the forests, and the vegetation changed to useful 
legume and rhizome plants in the next stage and to useful woody plants in the final stage. The secondary vegetation 
was intentionally managed by the people, and nearly pure chestnut forest emerged under such circumstances. When
people cleared this forest by burning or logging, the plants on wasteland were re-flourished and the secondary 
vegetation circulated. When the management of the secondary vegetation seizes with  human migration, the area 
would return to natural forest.       
The mon population lived by skillful combinations of hunting, fishing, gathering, and cultivation under various 
environments and ecosystems. Symbiosis with nature and the resilient survival strategy of mon population was 
the major factor enabling them to sustain stable society for more than 10,000 years without specializing in
agriculture.
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Fig. 1 Domesticated plants in the mon period. 

Fig. 2 Circulation model of the secondary vegetation and the human utilization of plants in the mon period. 
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[Talk 9] Jomon Iberico pigs? Possible evidence of wild boar husbandry in 
prehistoric Japan

Junzo Uchiyama 
Culture Bureau, Shizuoka / Mt. Fuji World Heritage Centre for Mountain Research

Abstract
While the recent International Geological Congress (IGC) in August 2016 officially recommended that the 
Anthropocene, the new geological epoch of human influence over the nature of the earth, is likely to have started in 
the 1950s when radioactive elements were dispersed across the planet by nuclear bomb tests, discussions are still 
ongoing trying to position the beginning of the Anthropocene in various time periods, such as the Industrial 
Revolution and the start of agricultural systems. Whichever period is more plausible, the Anthropocene debate has 
shown the significance of long-term historical perspectives in approaches to global environmental issues. From
historico-cultural viewpoints, the transitional period from foraging to the agricultural mode of production is of 
paramount importance for the start of the Anthropocene. Using zooarchaeological examples of the prehistoric 
Jomon of Japan (ca. 16,500-2,500 BP) that is a rich historical source of the Neolithisation process, this paper 
considers when and in what ways humans actually started the domestication of other species. 
As an omnivorous animal, the ecological niche of wild boar (Sus scrofa) is close to that of humankind and their 
habitats overlap each other in origin. As an ecological rival, wild boar has provided important keys to historical 
landscape shifts through its relations with human society, varying from hunting game and the object of worship to 
the target of domestication. The paper first puts a focus on wild boar remains from central Honshu in the late Early 
and early Middle Jomon phases (ca. 6-5,000BP) to assess whether these animals were domesticated. And then the 
paper will consider what factors drove the changes in dealing with wild boar and what such changes brought to 
human society, if any, paying attention to the socio-cultural contexts at that time.
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[Talk 10] An Incipient Anthropocene: Evidence for Human Dominated High 
Altitude Landscapes in the Southern French Alps and Mediterranean Mountain 
Ranges

Kevin Walsh1

With contributions from Charline Giguet-Covex Florence Mocci3, Elodie Brisset4,5 Anne-lise 
Develle2, and Fabien Arnaud2

1Department of Archaeology, University of York, Department of Archaeology, King's Manor, 
University of York, UK, & IMERA (Institut d'études avancées, Exploratoire Méditerranéen de 
l’Interdisciplinarité).  Aix-Marseille Université, France
2Environnements, Dynamiques et Territoires de la Montagne, CNRS : UMR5204, Université de 
Savoie, France
3Centre Camille Jullian - Archéologie méditerranéenne et africaine, CNRS : UMR7299, 
Aix-Marseille Université, France
4Institut méditerranéen de biodiversité et d'écologie marine et continentale (IMBE), CNRS : 
UMR237, CNRS-Aix Marseille Université, France
5Centre européen de recherche et d'enseignement de géosciences de l'environnement (CEREGE), Aix 
Marseille Université, France

Abstract
Mediterranean landscapes, and in particular, Mediterranean mountains, are particularly sensitive to both climate 
change and human activity. In addition, as one of the key global regions where farming and early civilisations 
developed, we might expect to find evidence for early human impact on these environments.  However, even 
where we can demonstrate that people and/or climate have caused environmental degradation, it is apparent that 
many mountain communities across the Mediterranean have developed resilient socio-economic strategies (Walsh, 
2013).  This paper will consider some of the evidence for degradation in Mediterranean mountains as well as some 
of the strategies that have limited the extent to which some mountain landscapes have crossed non-reversible 
“tipping points”; i.e. a point when an earth-system shifts to a new point that is often non-reversable. 
The aim of this paper is not to present evidence for the emergence of degraded landscapes, with a view to 
suggesting yet another start date for the inception of the Anthropocene, but rather to consider when and how 
complex societies developed a new attitude towards the “natural” environment. A new form of interaction that 
comprised the extensive and intensive use of the full range of environments available to them, including supposedly 
“marginal” high altitude mountainous areas.  If we accept that the Anthropocene is a context where there is no 
such thing as nature without humans; where all spaces and environments are affected by human action, then the 
movement into, and management of the most marginal places on Earth constitute a critical moment on the 
trajectory towards the Anthropocene. Also, as many have argued, solutions to the Anthropocene must be founded 
on an understanding of when and how our relationship with nature changed (e.g. Rockström, et al., 2015). In 
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particular, the movement of new species (i.e. sheep/goats and cattle) into a new environment was a radical change 
for mountain ecosystems.  In addition, the development of mining activities (copper extraction) was a new and 
significant activity that may well have been the driver for the intensification of agricultural activities in these 
landscapes.
Specifically, this paper will consider how the end of the Neolithic and start of the Bronze Age (centred on the 
mid-late third millennia BC) witnessed a fundamental change in human-environment interaction in many parts of 
the Southern Alps and other Mediterranean mountain ranges. The contribution will examine the evidence from the 
Southern French Alps, as well as a cursory review of some other Mediterranean evidence (see Fig. 1).

References
Walsh, K., 2013. The Archaeology of Mediterranean Landscapes: Human-Environment Interaction from the 

Neolithic to the Roman Period, Cambridge University Press. 
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Fig. 1 Map: Areas that will be referred to in this paper – 1) The Pyrenees, 2) The Southern French Alps, 3) The 
Corsican mountains.  
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[Talk 11] The underground Anthropocene: Mining, mountains and modernity in 
the European Alps

Mark J. Hudson1,2 and Takamune Kawashima3

1Culture Bureau / Mt. Fuji World Heritage Centre for Mountain Research
2ENS de Lyon
3Yamaguchi University

Abstract
As a physical process, the Anthropocene is usually discussed in terms of the deposit of anthropogenic layers of 
carbon, radioactivity and concrete. This laying down of new strata may also involve the extensive removal of 
earlier natural layers at a scale that was not found prior to the steam engine (cf. Sugawara in press). With the 
exception of Zalasiewicz et al. (2014), the role of underground (or undersea) anthropogenic disturbance has been 
less widely discussed in Anthropocene Studies. In this paper we examine the history of mining in the European 
Alps. Mining for metal in the Alps began in earnest around 2500 BC (Goody 2012). As noted by Gordon Childe 
(1942), the mining and processing of metals involved new levels of technological complexity that were of a 
different order from the technologies of the Neolithic. Mines utilized the most advanced technology of each era, 
technologies that often also damaged and transformed above ground landscapes over a broad area. An example is 
the hydraulic trip hammer. Invented in China by at least the 1st BC, trip hammers started to be used in Europe from 
the 12th century AD. Worried about the destruction of forests, the ruler of the Dauphiné had already banned trip 
hammers within a radius of 3 leagues around Grenoble as early as 1339 (Bailly-Maître 2005: 16). In this paper, we 
will use the Idrija mercury mine in present day Slovenia as an example of the history of mining. Idrija, now a 
UNESCO World Heritage site, was used as a mine from the 1490s. The biggest anthropogenic transformation at 
Idrija was underground where over 700 km of mining tunnels were dug underneath a small alpine town. The 
mercury mining also affected the surrounding above ground environment and in this paper we will discuss the 
effects of smelting and of water barriers used to transport wood from surrounding valleys into the town. Finally, the 
paper will also consider the effects of industrial mining on transforming human bodies through mercury pollution.           

References
Bailly-Maître, Marie-Christine (2005) Mines et forges des Alpes: De l’âge des métaux à l’industrie. Grenoble: 

Musée dauphinois.  
Childe, V.G. (1942) What Happened in History. Harmonsdworth: Penguin.  
Goody, Jack (2012) Metals, Culture and Capitalism: An Essay on the Origins of the Modern World. Cambridge: 

Cambridge University Press.
Sugawara, Daisuke (in press) The geological record of tsunamis in the Anthropocene. In Y. Yasuda and M.J. 

Hudson (eds), Multidisciplinary Studies of the Environment and Civilization: Japanese Perspectives.
London: Routledge.  

Zalasiewicz, Jan, Colin N. Waters and Mark Williams (2014) Human bioturbation and the subterranean landscape 
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of the Anthropocene. Anthropocene 6: 3-9.  

Fig. 1 Mercury smelting site in the mountains above Idrija (Slovenia). 

Fig. 2 Mine shafts illustrated in Agricola’s De Re Metallica (1556). 



29 
 

[Talk 12] Anthropos and its Scene: Anthropocene, heritage and long-term human 
history

Kati Lindström1,2

1KTH Royal Institute of Technology, Sweden 
2University of Tartu, Estonia 

Abstract
Heritage is the scene where the acts of the anthropos, the human being, are celebrated (sometimes condemned), 
commemorated, and enacted. As a central stage for remembrance of bygone human generations, it is pertinent to 
ask what is the relation of heritage to the concept of Anthropocene – the era of humans, and how does 
Anthropocene relate to the longer history of the places in question.  
When Stroemer and Crutzen first published the term Anthropocene in 2000, they proposed latter part of the 18th c
as the border line between Holocene and Anthropocene, coinciding roughly with the invention of steam engine. 
Latter discussions have concentrated mostly on the European industrial revolution from 1800 onwards and the 
advent of the nuclear age as the borderlines. Archaeologists in their turn have argued against these Eurocentric 
definitions and maintain that Anthropocene is essentially co-extensive with Holocene, since early civilizations also 
engineered their landscapes extensively, having a considerable impact on the whole earth system. This definition 
would effectively blur the boundaries of the so-called natural heritage, acknowledging that most of our extant 
natural environment is as a matter of fact natureculture. 
Industrial heritage is the heritage type that most explicitly works to perpetuate the onset of Anthropocene in human 
memory. Most of its protected objects commemorate the moment when humans became drivers of the earth system 
change. Mining and burning of coal, long-haul transport and global movement, metalwork, harnessing water, 
military infrastructure, new ways of intensive resource use and production – all these and even more speak of 
human achievements in this new era of human dominance, often coupled with stories of oppression, environmental 
destruction and injustice.  
On the other hand, also the other heritage sites that commemorate more long-term histories, such as religious or 
agricultural heritage sites bear an inevitable trace of the Anthropocene. Their endangerment, the need to preserve 
these sites mostly surges from the huge socio-economic changes accompanying Modernization and the Great 
Acceleration. Were it not for intensification of agriculture, increasing urbanization, depopulation of marginal 
villages, growing resource use, increasing automobile use and whatever other indices of Industrial revolution and 
Great Acceleration you may think of, these places may have never become endangered. Be it Shirakawa and 

appearance bears a stamp of Anthropocene. Heritage policy where each site is preserved as it was at the moment of 
taking it under protection, perpetuates this face of Anthropocenic abandonment forever.  
Nuclear heritage – the heritage of the shorter Anthropocene definition, preferred by the Stratigraphic Commission – 
is a particularly challenging type where the difficulties arise from the invisibility of true nuclear legacy. In cultural 
heritage, this legacy is partly made visible, whereas designating nature protection areas on the nuclear sites, the 
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invisible but present effects of the nuclear legacy are concealed. Once again, the essence of natural heritage 
becomes blurred in a new type of natureculture, a technoenvironment. 
 
  



ebruary ,  
Public Symposium Nature and culture in the Anthropocene  

2017 2 12  
 

10:00-10:15 
elcome speech
eita Kawakatsu

10:15-10:45 
Talk 1 
How did humans create the Anthropocene : A long-term landscape history 
perspective in ast Asia
Junzo chiyama

10:45-11:15 
Talk 2 
Nature strikes back  humans do not always win
James Goff 

11:15-11:45 
Talk 3 

iodiversity and Human utures
Toshio Kishimoto

11:45-12:15 
Talk 4 
The search for the Anthropocene in the rench Alps - integrating archaeological and 
palaeoenvironmental approaches

Kevin Walsh and Charline Giguet-Covex 

12:15-12:30 
Closing remarks
Koichi Shibukawa 



32 
 

[Talk 1] How did humans create the “Anthropocene”?: A long-term landscape 

history perspective in East Asia

Junzo Uchiyama
Culture Bureau, Shizuoka / Mt. Fuji World Heritage Centre for Mountain Research
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[Talk 2] Nature strikes back – humans do not always win

James Goff 
University of New South Wales, Sydney, Australia 

Abstract
Humans think they are very good at controlling their environment. We build bridges, dams, sea walls, and many 
specially designed structures to help us better use and control it. Indeed, we have done this so well that we are 
somewhat surprised when things do not work out as we expect – when nature fights back. 
One of the things that we always seem to ignore is that the landscape is trying to tell us something. There are signs 
everywhere that tell us that we really do not fully understand or control the environment and yet we live in it and 
with it all the time. There is often some type of tectonic or climatic event that surprises us and causes us to react to 
try and protect our way of life, a large earthquake, a devastating tsunami, or both, a terrifying typhoon, frightening 
floods and endless natural disasters that make us wonder if nature has something against us. Strangely, it is not that 
nature has anything against us, it is simply that we do not understand. 
The first thing to realise is that we do indeed live in and with the environment at all times. What does this mean? It 
means that before humans moved in, the environment was quite happy doing what it does and that means that every 
now and again something very large and nasty (for us) happens. For the environment’s point of view this is 
“business as usual”, from our point in view, now living in the environment, it can have devastating consequences. 
BUT there are natural solutions or adaptive strategies that we can apply and have applied in the past to create an 
appropriate “living space” for us to be able to effectively use the environment to our advantage These strategies can 
be very effective and include simple things like not living in the wrong place! However, as populations grow we 
start to live in places we used to avoid. Not only that, we think we have ways of solving the problem. In many cases 
it will work for a long time and then, it doesn’t. I will present a few examples of where we went wrong, first of all 
some examples of a long time ago in the Pacific and what has happened since to put all of that indigenous 
understanding of the environment at risk. Secondly, we look at what has happened more recently in Japan where 
those memories faded and fell back into bad habits. The important lesson to learn from all of this is that while we 
are living in a landscape and in a world that has been fundamentally changed by human activity, but that nature will 
still continue to carry on doing what it does. Sadly, it may actually be worse than humans are used to because we 
are now drifting into a climate that has not been seen on Earth for a long time. Nature is not really fighting back – it
is simply showing us the full range of things we can experience.  
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Fig. 1 Lituya Bay – a lovely place to live? Only if you can live with tsunamis, the last one in 1958 was about 530 m 
high, before that there were ones in 1936 (150 m high), 1899 (61 m high) and 1854 (120 m high). What do you 

know about where you live? 
(https://qmackie.files.wordpress.com/2010/02/lituya-from-panoramio.jpg?w=500&h=521) 
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[Talk 3] Biodiversity and Human Futures

Toshio Kishimoto
Museum of Natural and Environmental History, Shizuoka
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[Talk 4] The search for the Anthropocene in the French Alps – integrating 

archaeological and palaeoenvironmental approaches

 
Kevin Walsh1 and Charline Giguet-Covex2

With contributions from Florence Mocci3, Elodie Brisset4,5 Anne-lise Develle2, and Fabien 
Arnaud2

1Department of Archaeology, University of York, Department of Archaeology, King's Manor, 
University of York, UK, & IMERA (Institut d'études avancées, Exploratoire Méditerranéen de 
l’Interdisciplinarité).  Aix-Marseille Université, France
2Environnements, Dynamiques et Territoires de la Montagne, CNRS : UMR5204, Université de 
Savoie, France
3 Centre Camille Jullian - Archéologie méditerranéenne et africaine, CNRS : UMR7299, 
Aix-Marseille Université, France
4 Institut méditerranéen de biodiversité et d'écologie marine et continentale (IMBE), CNRS :
UMR237, CNRS-Aix Marseille Université, France
5Centre européen de recherche et d'enseignement de géosciences de l'environnement (CEREGE), Aix 
Marseille Université, France

In the European Alps, more specifically, the French Alps (see Fig. 1), we might expect to find extensive evidence 
for an early Anthropocene as these landscapes have been intensively and extensively exploited for many millennia; 
the first farmers arriving the region some seven thousand years ago.  It is difficult for us to claim large-scale 
environmental degradation as witnessed in other regions of the world; however, what we can identify is extensive
environmental disruption, and certain points in the past when human activity has initiated a trajectory towards an 
Anthropocene. However, this trajectory towards the Anthropocene is heterogeneous across time and space – within 
the French Alps we see interesting variations in the history of human use of these complex landscapes.  
One of the issues facing archaeologists and palaeoenvironmental scientists working in these areas (between c. 1600 
and 2800 m asl) is the patchy nature of our various datasets. Moreover, human-environment interactions operate at 
many spatial and temporal scales, and the integration of these data is often problematic. In order to develop 
convincing interpretations of how human activity has evolved in these mountains, we will present a synthesis of 
archaeological evidence, palynology, charcoal data, and evidence for changes in animal and plant communities 
based on ancient DNA extracted from lake sediments. We will consider evidence for the development of high 
altitude pastoralism and other economic activities in the French Alps, including mining activity (based on isotopic 
signatures from lake sediments and regional archaeological evidence).  
The talk will focus on the development of human activity in the Alps from the late third and second millennia BC 
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(in Europe, this is the end of the Neolithic and the start of the Bronze Age) to the Post Medieval period (18th

century AD). The end of the Neolithic and the beginning of the Bronze Age witnessed a substantial change in the 
use of the high altitudes, with evidence for the development of high altitude pastoralism and copper mining. During 
the Iron Age and the Roman Period (c. 600 BC to 500 AD), Our data suggests different patterns in the use of the 
“Alpages”, especially between the North and South. The next critical stage is the Medieval period, especially from 
the thirteenth century when there is an intensification of a wide range of agricultural and pastoral activities 
(Giguet-Covex, et al., 2014, Walsh, et al., 2014).

DNA

2 3 18

 

Fig. 1 French Alps with key study areas that will be referred to in the paper.
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