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Societal Adaptation to Climate Change:

Integrating Palacoclimatological Data with Historical and Archaeological Evidences
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Report on the Historical Climate Adaptation
Project Workshop, “Towards Mutual Under-
standing: Issues in Publishing for an Interna-
tional Audience,” August 8-9, 2016.

sEftsa 5 )L—7"  Philip C. Brown (The Ohio State University)

Since I first joined this project late in its first year I have sensed
its great potential to transform Japanese history as practiced in Japan
and overseas, and to contribute significantly to the expanding fields
of climate change and environmental history. Previously, I attended
several workshops and group meetings, and I resided and worked at
RIHN in the summer of 2015. All of these experiences have bolstered
my confidence in the project’s interdisciplinary contributions for both
the Japanese and the international scholarly communities.

Along with my colleague, Ancient Japan specialist Bruce Batten
(see Newsletter 6), I have been acutely aware of two problems in “trans-
lation” that have to be breeched for the project to have its full potential
impact, translation from the culture of one academic discipline to an-
other, and from the academic culture of one nation to that of others.

This workshop addressed “translation” across national aca-
demic cultures. The first afternoon spoke to the issue directly, with
Project Leader Takeshi Nakatsuka taking up issues related to the more
science-centered members of the group, and four presentations de-
veloped jointly by me and Batten that aimed to introduce a) the big
problems addressed in English literature on climate change, b) the lack
of Japan's presence in those works, ¢) the state of climate change and
societal studies in English language histories of Japan, and d) to sug-
gest specific contributions that a study of climate change and Japanese
social responses to it could make to all of these fields. Specific tactics
for structuring historical essays for an international audience were also
introduced, including brief explanation of the concepts and theoretical
frameworks familiar to international researchers of climate change and
environmental history. Initial concerns regarding each of these four
broad areas were repeatedly discussed in sessions summarizing indi-
vidual group reports (e.g., ancient Japan, medieval Japan) and the more
focused research summaries that comprised the concluding session
of presentations (climate change and population trends, agricultural
change, and peasant protests). Even when presenters did not directly
introduce the subject, members’ comments linked the content of the
presentations to issues of translation, broadly conceived.

Among the frameworks for bridging the national context in
which Japanese historians and archeologists work, and the very differ-
ent world of Japanese and climate-environmental history outside of
Japan, those of resilience and panarchy (nested systems with the poten-
tial for resilience and failure) proved most central to our discussions.
Not everyone thought these concepts were useful. That led members
of the audience to encourage the “doubters” to take issue with these
frameworks, explain their own alternatives, and to engage international
scholarship in an active debate, a response that I had not expected but
was immensely heartened to hear.

The willingness to encourage their fellow scholars to take issue
with currently fashionable concepts and theories flags one of my stron-
gest impressions of this workshop: its participants showed an exciting
sense of an academic “frontier” spirit, a willingness to take intellectual
risks and to think across disciplines. This showed in the big problem
foci, longer than usual time frames for research projects, imaginative
use of data and use of new techniques that appeared in summaries of
individual participants’ research to date and in the tentative conclu-
sions of project. The spirit of the project members and their willingness
to address big issues, generated one of the most vigorous and active
discussions I have experienced at academic conferences in Japan over

several decades.
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[presentation digest]

An optimized method for oxygen isotope analysis of tree rings
from archeological sites toward dating of excavated woods

The existence of tree-ring oxygen iso-
tope analytical technique offers possibility
for the study of archaeological wood sam-
ples, especially for the accurate dendro-
chronological dating in archaeology.

For the extraction of tree-ring cellu-
lose in wood samples, a rapid and easy
method (Plate Method) had been estab-
lished and it has been used successfully
in a large number of studies using living
trees and some of archaeological wood
samples. However, it has often been im-
possible to extract cellulose from highly
degraded archaeological wood owing to
the fact that most of the cellulose fibers
have already disappeared in the degraded
wood. In our experience, the shrinkage of
sapwood and the cracking of heartwood
of cellulose laths can be found in some
degraded archaeological wood after treat-
ment using “plate method”. Also, the dra-
matic shrinkage and twisting of cellulose
after extraction treatment wood have made
it impossible to identify the annual ring
boundary. Therefore, we have developed a
new comprehensive method applicable to
degraded archaeological wood, by combin-
ing the plate method with an easy-freeze

HREZETIV—T ZF A (Li Zhen)
(R HERIRIF TR TEAR)

dry method. The wood plate was clamped
by Polytetrafluoroethylene (PTFE) punch
sheets without enclosing, which makes
it easier to pass the reagent into wood
tissues and avoid the cracking caused by
tightly enclosing (Fig. left). Another import-
ant contribution of this tech improvement
is that the freeze drying replaces the oven
heating in the procedure of cellulose drying
after chemical treatment. After being filled
with silica gel (Fig. middle), the container
keeping flat bottom tubes was moved into
cold storage for freeze dry at -30 °C and
-10°C (Fig. right). Practice has proven that
it helps preserve the shape of wood cellu-
lose laths and ensure the possibility of the
accurate tree-ring boundary identification
and sample cutting.

In addition, with the discovery of more
very old wood from archaeological sites,

the wood samples buried over thousands

[
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of years need to be treated. We sometimes
found that the rust (Fe,O,) attached to
wood tissue remained after common chem-
ical treatment. This is one kind of impurity
that is likely to contaminate the cellulose
and produce the imprecise isotope results.
We hereby try to remove the rust using the
higher concentration of hydrochloric acid
with longer time allowed for the sufficient
reaction. Furthermore, sometimes the
vertically positioned wood sample tended
to distort under the influence of gravity in
common treatment. We hereby try to adjust
the installation of PTFE punch sheets and
examine the validity and reliability.

The quick and effective method of
tree-ring cellulose extraction is continuous-
ly developing and improving in the course
of constant efforts, and it is very significant

for dendroarchaeological studies.

Fig. Improvement of cel-
lulose extraction for
degraded archaeo-
logical wood.

* Photos were provided

by Prof. Nakatsuka
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Dendrochronological dating of exca-

vated woods is one of the most accurate
dating methods in archaeology. Because
oxygen isotope ratios of cellulose extract-
ed from tree rings in humid regions reflect
summer precipitation and show consistent
variation among different trees and tree
species, it can be a reliable dendrochro-
nological tool to support traditional tree-
ring width measurement. During the last
10 years, numerous long chronologies of
tree-ring oxygen isotope ratios, sometimes
more than 4000 years, have been estab-
lished in Japan and they have been applied
successfully to date archaeological woods
in Japan.

However, The use of such tree-ring
cellulose oxygen isotope method to date
the excavated woods in China has not yet
been employed. There are many excavat-
ed woods in archaeological sites in China.
These archaeological woods are helpful
for dating and paleoclimate reconstruction.
For example, a lot of woods were found
in Tianluoshan site, southeast China (See
the figure). The Neolithic age of Tianlu-
oshan site is similar to the Hemudu culture

according to radiocarbon dating data. Its

[presentation digest]

Perspective on application of oxygen
isotopic dendrochronology in China

HREFTIV—T F BEHE (Xu Chenxi)
(hER RS 5 IR IR 5L FT)

settlement's scale and temporal span are
similar to the Hemudu site. Tianluoshan
has provided two important contributions
to Neolithic archaeology in China. First,
the site has helped archaeologists to un-
derstand the history of wet rice cultivation.
Excavators have discovered two rice pad-
dies adjacent to the Neolithic village that
were buried one on top of the other. The
lowermost paddy is thought to have been
used between 7000 and 6500 years ago,
and the uppermost is thought to have been
used between about 6000 and 5000 years
ago. Excavating these rice paddies has
helped archaeologists to understand the
characteristics of early rice paddies and
how they may have been constructed.

In addition to dating woods by tree-
ring cellulose oxygen isotopes, high-reso-
lution paleoclimate reconstruction based
on tree-ring oxygen isotope is valuable
for the inter-relationship between environ-
mental changes and cultural evolution.
Previous tree-ring oxygen isotopes studies
in southeast China show that inter-annual
tree-ring oxygen isotopes reflect the sum-
mer precipitation changes. Futhermore,

intra-annual variations of tree-ring oxygen

SEBFRT C WAC-8 5

isotope can record typhoon activities and
El Nifo—Southern Oscillation changes.
Based on these results, inter- and intra-an-
nual analysis of tree-ring oxygen/carbon/
hydrogen isotopes for archaeological
woods would provide 1) cycles of summer
precipitation in Holocene Climate Optimum;
2) frequency of paleo-typhoon in Holocene
Climate Optimum and so on. These studies
will be useful to understand relationship
between paleo-agricultural activities and
climate changes. This is because Holocene
Climate Optimum is a possible analogue
for global warming. Such results will shed
more light on possible effects of global

warming from the viewpoint of geology.
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