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Schedule of the Short Course
EERRTOa1—)L

All lectures are held at room A102. All seminars are held at room C204-

The final presentations of each mini-research project are held at room D103 on the 13"

Every morning, we are having a meeting at 8:50am, room A102 to check the daytime schedule, then
we start the lab works.

R, T THIEREBRESE R AR EPEAL02 TITWE T, T ToOE I F—iE, C204-O TN E
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Nov 9'". 2015 (Mon)

8:50 Meet at #A102
A102IZHEA

9:00~9:30 Guidance for short course. Prof. Sugimoto, Ms. Hoshino
AL A AR T - BEPIRSE

9:30~10:00 Laboratory works for each mini-research project.

=T e e T EDIEE

10:00~11:00 R 1. TRERMEIE &R H O (in Japanese)

@A102 A Bt (MUERBRETRL AT JERT)
11:00~12:00 Lecturel. ”Principles of IRMS and online analyses” (in English)

@A102 Atsuko SUGIMOTO (Faculty of Environmental Earth Science)
12:00~13:30 Lunchtime B&

@C204-D Participant’s seminar, Smins/person  H C.+WFFEFE I
+Summer School Report “REPORT ON 2015 FIELD SCIENCE SHORT COURSE”

13:30 ~ Laboratory works for each mini-research project.
=T e e D EDOIEE
18:00~ Welcome party B =

Nov 10", 2015 (Tue)

8:50 Meet at #A102
A102IZHEA
9:00~9:30 Laboratory works for each mini-research project.
=T e e T EDIEE
9:30~10:30 Lecture 2 “Application of stable carbon isotope to the carbon cycle studies”
@A102 Hisayuki YOSHIKAWA  (The specially appointed professor of
Hokkaido University)

10:40~11:40 32, [RFJLEFRNMMAKLE FHWZRE - MR FEIEBRAFIE
@A102 HI A (ERFHTEZEER)
11:40~12:00 Laboratory works for each mini-research project.
=T e e T EDOIEE
12:00~13:30 Lunchtime B&
@C204-D Participant’s seminar, Smin/person  H C+WFFEFET
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13:30~15:00

15:00~16:00
@A102

16:15~17:15
@A102

17:15~

+Summer School Report “REPORT ON 2015 FIELD SCIENCE SHORT COURSE”

Laboratory works for each mini-research project.

=T e T EDOEE

3. [ERBRWEMRICZE T 5K EKDERE S LME DL EFAAKLL
DOFIH ] (in Japanese) AR B (MERERBER I IERT)
Lecture 3. “Use of stable isotopes of water and materials which record information
on water isotopes to investigate material cycling in ecosystem”

Atsuko SUGIMOTO (Faculty of Environment Earth Science)

Laboratory works for each mini-research project.

TR R Y= T EDOEE

Nov 11", 2015 (Wed)

8:50
9:00~9:30
(9:20~
9:30~10:30
@A102
10:40~11:40
@A102

11:40~12:00

12:00~13:30
@C204-D

13:30—~

Meet at #A102
A102IZHEA
Laboratory works for each mini-research project.

=T e T EDEE

@A102 How to get “otolith” from Okhotsk atka mackerel, Pleurogrammus azonus. Yumi Hoshino )

andes.  [ERIRHERIALIEE & il S fe )
AT B e &S BRI A R EHE2R)

Lecture 5 “Isotope composition of calcium carbonate and its application for
the Paleo-climate”

Michiyo SHIMAMURA (Hokkaido University, Institute for the Advancement
of Higher Education)

Laboratory works for each mini-research project.
=TTz N EDIEE

Lunch time B&

Student seminar #1
“The principle of plant "°C, 8"°N and research example”
e > 6 °C. 6 N DJFIBE & FEEROWFIERT )
k& BE + Rong FAN  (BREZE}FBE)
Laboratory works for each mini-research project.

=T e T EOEE

Speaker:

Nov 12", 2015 (Thu)

8:50

9:00~9:30

9:30~10:30
@A102

10:40~11:40
@A102

Meet at #A102

A102IZHEA

Laboratory works for each mini-research project.
=BT BV b Ol

aiged.  TRNCIRIC X 2 BYERFIE O HLRRE & 521 - fR5% &
b FORAERERIIIEAF L LT

rIHES  (AERAEZER)

Lecture 4 “Method and application of isotope dietary analysis, an example for

RNz T

human feeding ecology using carbon and nitrogen isotopes”
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11:40~12:00

12:00~13:30
@C204-D

13:00~

Masao MINAGAWA  (The Professor Emeritus of Hokkaido University)

Laboratory works for each mini-research project.
=T e T EOFEE
Lunch time B&
Student seminar #2
“Stable isotopes of water and application to hydrological processes”
(IR DL E RN s B L % K ST R |
Speaker: JE# E A + Xiaoyang Li (EREEREPD)

Laboratory works for each mini-research project.

=T e T EDOFEE

Nov 13", 2015 (Fri)

8:50
9:00~12:00
12:00~13:30

13:00~15:00
@D103

Meet at #A102

A102IZHEA

Laboratory works for each mini-research project.
=T e T EDOIEE

Lunchtime B&

Presentations of each mini-research projects R E S

Closing Ceremony, Certificate of Completion, Questionnaire

ETREHRE, 77— hRE A (TR



Overview of the Mini-research Projects & the List of Participants

EITHMRIOCIIMEE, ZELELE

Mini-research project ; Project A; Water group (English)
STHREIOSIHN, A K

Project title: Daily and diurnal stable isotopic variation in atmospheric water vapor in
Hokkaido

Hokkaido is located in the north of Japan and surrounded by Sea of Japan on the west,
Sea of Okhotsk on the north and Pacific Ocean on the southeast. Moisture source at
Hokkaido depends on atmospheric circulation, and shows large day to day variation.
Isotope ratios of atmospheric water vapor is influenced by evaporation conditions in
moisture source area, atmospheric circulation, precipitation process (condensation
and evaporation during falling), intrusion of free atmosphere and evapotranspiration
from soil and plants. The objective of this project is to investigate daily and diurnal
variation in stable isotopic composition of atmospheric water vapor in Hokkaido and to
discuss the reason for the variation.

JeMEEIX B RO HITALE U, VEIX EARYE, dbidAs—y 7, mRAIE R EEICHER T
W5, KERKZELZORNMELIZ, KROFERICEELZT, BZ LICEic L, KEKDO
PR (k) . OKREMEER. BRKiEfE (EERS. BRK) . BERKKORA, BLOLE LMY
DEFBEORELZ T 5, SERIOFIETIX, LEEICET 2 KEAT OKAEK DR ERMIARL
NEDL IR AEZRTH, T L TCEOYWEN T ok 22 Bnd 5,

Research Project Coordinator
Xiaoyang LI DC3

Hokkaido University, Graduate School of Environmental Science

= Hb AHER TR 7P BRER TP LR 3 4
Trainees

Nur Wakhid MC2
Hokkaido University, Graduate School of Agriculture

Rizki Anggrain Permana MC1

Hokkaido University, Graduate School of Environmental Science

Danfeng ZHOU Research student

Hokkaido University, Graduate School of Environmental Science

JE - PHE JRHEE R R AR BRETR T MFSEE



Mini-research project B; Soil and plant water group (Japanese)

STHREIADIB; ELEMHBEK (BAXE

Project title: Investigation of source of water for plants in Siberian taiga forest
using stable oxygen isotope ratio of water

We will analyze stable oxygen isotope ratio (6180) of water in larch stems and soil
samples, which were taken at a taiga forest in Yakutsk, central part of eastern Siberia.
For the analysis, we first extract water from stems and soil samples. The 6180 values
will be compared with that of precipitation, which were obtained at the site, to clarify
the source of water for plants in the forest.

WY THRIICAIET DY 7 =Y 7 OF A TTHRTERIRL I BB E B T~V OfL
(ZE EN D KOBRFELZEFNARLL 2 38T %, ST ORPLEEE L LT, 9L
T ORI BKEZTIN T D, 3T TR DAL KOEBRFRZERNMIR & | R A hTH
HR U7 Bk OS82 E RIGLI L 2 Pl U Z A TRIZEB W TR S £ D I 5 70K & ]
MLTWLZWH LM 5, M OKITHEWHBFI LIKORIFEZ R ES 2720
RS TS, AN THREBINET V7 =Y 7 DX A TR TERIRLZ L
LTV ORICEENDKOMBARLL A LB L, Z A THRIZEB W TS &0
KO RKEZFHL T D 0ZHENTT 5,

Trainees

Tomotaka SARUYA  Project Researcher

National Institute of Polar Research

A K= ESmHATTERT XUKEE S v —7 RHEARER

Yuanyuan SONG MCl1

Hokkaido University, Graduate School of Environmental Science

KO ALMEERTERERE BRI B4
Souma SAITO BC4
Hokkaido University, School of Science

T R AbRE R PR MERERERER R 4 4R



Mini-research project C; Willow Plant group (English)
STHREIADIINC, vFF (EFE)

Project title: Carbon and nitrogen stable isotope ratios of plants along Indigirka
river and it’s tributary in taiga-tundra boundary ecosystem

Carbon and nitrogen stable isotope ratios of plants are known as an integrated
indicator of environment. In this project, we took plant samples from 1 site including 3
transects along Indigirka river, as well as 2 sites including 6 transects along it’s
tributary, and also plant samples from on a hill. 50 samples will be analyzed in this
short course. Based on the obtained 3'°C and 5'°N difference, we will try to figure out
if different species in same plot won’t show any difference and we will also discuss the
wetness and nitrogen dynamics at different sampling sites.

TEHEZ: F4H-YUFSEBRERBRICETZAVTAELANRVZDOXROEY
EORR-BERRERMMKL

T D PR FE M P ERZE RNV AR ITREORGHIFEE S LTHLNATWD, A7 rd =7 b
T AT AXATINRND3O>D T w7 Negie 14 e, ZOITIBVD 6OD
Forks7 bEET 20 A b, TLTC~ Ty YA M DEMOELZ R 7=, 2KT 501
YINDRFE, BRENARLO ST 21T 5,

I TR BN RINLAREE (6 °C, § "N) DFEWZE ST AT eV =7 TR UHA b T
UL 72 870 DR FE DO IE D RINAKLIZZE DR IR NN E I IZOWTH L MNIT D 2 & ik,
FloV A FHEOKGERE, EFHBOLE LTI TETH D,

Trainees

Phan Thanh Tung DC3
Hokkaido University, Faculty of Science

Munkhchuluun Galbadrakh MC2

Mongolian University of Life Science

Mukhlish Jamal Musa Holle MC1
Hokkaido University, Graduate School of Environmental Science

Ekaterina Andreevna Samoilova Special student RJE-3 program
Hokkaido University, Graduate School of Environmental Science



Mini-research project D; Tree ring plant (English)
SZHRIOTIIND; Fiw (HEFE

Project title: Carbon and nitrogen stable isotope ratios of larch needles and
tree-rings from taiga in eastern Siberia

Larch is a dominant tree species of permafrost ecosystem in eastern Siberia, where
climate is continentally dry. Larch needle samples collected in larch forest and pine
forest were analyzed for C and N isotope ratios, and the data will be compared with
the soil moisture at the sampling site. Obtained data will be also compared with
previously measured data to investigate year to year variation. In this project, we will
also analyze and discuss about variation of carbon isotope ratio in tree-rings.

TEB RIAN)TIAARIZEBTTEAITVDELEHD KRR - BERLERAIKL

VRYT AT VNIRRT AAREHOBEEFETH O, KEESEEICE LEZEL TV,
2015 EEMNCH T~ Y HRET H~Y R TERB LD T~ Y DEDRFE « EBRLEFRNIRLE
HIE L, BB O KT —2 & iR E1T 5, 8T L7z 2016 FREED T — X X, BED
T2 EBHERL, FALEBIONWTHEELEEZITH), IDIZ, AFuy=/ NTEIT~Y
WD T = O R FEREFNAKLE BBEE L, T &2 R 2 5,

Trainees

Diana POPOVA Special student RJE-3 program
Hokkaido University, Graduate School of Environmental Science

Mui Fa Alison LEE Research student
Hokkaido University, Graduate School of Environmental Science
ML ALifEE R RTRE BRERERE AP

Dulamjav Dashmyagmar MC 2

Mongolian University of Life Science

Sardaana Kondrateva BC3
NEFU, The Institute of Finance and Economics



Summary of the Lectures
BBES

Lecture 1: Principles of IRMS and online analyses

Lecturer:  Atsuko SUGIMOTO
The professor of Hokkaido University, Faculty of Environmental Earth
Science

Online measurement system for C, N, O, H stable isotopes becomes popular and applications
have been developed for various scientific fields, such as earth science, environmental science,
ecology, hydrology, etc. In this lecture, basics on stable isotopes, including isotope
fractionation and standards, and IRMS (isotope ratio mass spectrometry) will be explained.

AR 1. RERGRREEFI RADOERE
AN LEEXFAFR HMKRERZFHRER HR EERHF

fBER A T A TN ATRE IR BT AT L3 Je L, MEREREEFH 2, HhERB 2,
B2 & Mx B CERNMARIL ZFIH L7228 T o T %, sl T, [RALIESy
Al ZEFNMARHOIRE, BEOHOFE, AZ 2= RZonTh s, BEESICET
DI NE R T D, £lo, FETHEMAT2EHESIFHOMZE L, FZEAEN
KO RO WEHHAT D,



Lecture 2: Use of stable isotopes of water and materials which record information on
water isotopes to investigate material cycling in ecosystem

Lecturer:  Atsuko SUGIMOTO
The professor of Hokkaido University, Faculty of Environmental Earth
Science

Stable isotope ratios of surface water frequently shows correlation with latitude, distance
from the coast, or mean air temperature or precipitation. It has been used to identify source or
origin of water. In ecosystems, water is essential for maintaining living things, and its flow
plays an important role for transport of materials dissolved in it. Oxygen and hydrogen in
water exchanges isotopes with various materials in the ecosystems. In this lecture, stable
isotopes of various materials which records information on water isotopes and their
applications in environmental science will be explained.

Isotope ratios of precipitation and surface water
Methane and CO2

Nitrate

Cellulose

EER 2 ERRVERRICEITHKEKDIEHRZETYE DR ERALIKLLDF A
AN LEEXFAFR HMKRERFHRER HR EERHF

KO ZERIGLAR LIRS Cm B, 6 KON & O & Vo 7o IBRRY 722 0 A IZ AR 72 &)
MLY%, Fiz. KFEINLAKELDEN D BIK D HR 2RI 2 HF5ES0. TR & BEK O RN
OB Z W DONA Fa s T 7 O5ERE k2 RIEMSERH 5, Kk, £z,
ARRROEMIEE 2L AL & & HICAEBROMEIEXZH > TRV | KEMWKT DKFHE L
FE, INO OB TR 2WHE L RAMKRZ T 5, ZOMEKTIE, KOBE 2852, £
DORNRLE DI Z S TWEIC OV TG L, REFFIZET 50 5 ORNAELFH O
KT o e R

Rk 3 L OFRmE KD RIAL A
AKX L CO2

fif i

tlra—XR
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Lecture 3: Application of stable carbon isotope to the carbon cycle studies

Lecturer:  Hisayuki YOSHIKAWA
The specially appointed professor of Hokkaido University, Faculty of
Environmental Earth Science

The ocean and the terrestrial biosphere play important roles in determining atmospheric CO,
which has been currently increasing due to human activities. After a brief explanation of
global carbon cycle studies, I will introduce some topics that stable carbon isotope was used to
examine CO, exchange processes, air-sea CO, exchange and air-terrestrial biosphere. In the
class I will explain,

1. Observation of carbon isotopic ratio of atmospheric CO,
2. Understanding of “Keeling Plot”

3. Carbon isotopic fractionation factor during the air-water exchange process

#EE 3 RRRERMAZAVERR-BFREFRAR
A dUBEXFARFR MBERERPUHER HERR SFNAE

ANBTEB OFER ., BERNEH XA TH D KRAT O _WbRFE (C0,) 1%, #inzkiF b, =
OB 5 RBMERFZEIC OV T L2, kFE (LOEEHE) FMAEZHANTED X
O IR, ARIEAT O TN D DONEREINTT D, i TIE. ORKHF D C0, DR FHEZE RN
oW @i s Keeling plot IV T @KE « MELEM D CO, A&ZHUTLE S [RFE DIRINL
RS HNZ DWW TR T 5,
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Lecture 4: Isotope composition of calcium carbonate and its application for the
Paleo-climate
Lecturer: Dr. Michiyo SHIMAMURA
Associate Professor, Institute for the Advancement of Higher Education,
Hokkaido Uniersity

The carbonate minerals are most common state of the carbon in this earth-surface
condition. Major component of the carbonate deposit is calcium carbonate (CaCOs3), and there
are three different crystal structures, calcite, aragonite and vaterite. The deposit of calcite and
aragonite exist as inorganic deposits (stalactite, stalagmite, travertine, etc) and biogenic
carbonates (foraminifera, coral, shell, otolith, ostracoda, etc). And these CaCOj; deposits can
provide the past information for last few weeks to hundreds of millions of years, because they
record their environment during deposition.

In the carbonate study, the research of stable isotopic compositions could reach the most
significant results in the last 60 years. The oxygen isotope composition in CaCOs can
reconstruct sea-surface temperature information, and seawater isotope compositions affected
by ice volume, river water input, evaporation and others, because the oxygen isotope
compositions reflect both temperature and isotopic composition of the solution during its
deposition. On the other hand, carbon isotope compositions in CaCOs; show seawater
circulation, productivity and the other factors. In this class, I would like to present you the
basics of paleo-climate study using stable isotope compositions in the carbonate samples.

A& 4 RERERGALE ST TR
A dUBEXRT SEHFHEMRE FEEBR BFER

IREEHEFE TN < HIERF B0 A L, HER E CROBEERRFEO Y F——L L THEL T
W5, REEIEHEREY O £ TR Th D IREE D V> A (LLF CaC0y) 12X, HfEfH 7 F LA -
77 —=TTA4 ND 3 ODORBRDIEZZDFEL, FRCHFEA LT 7 VADIFEENEL, £
AUDIT MRS LE: (BEFLG - 04 - IRRILEM e &) AR (Bl - o3 - Higk - B4 -
MR E) MHD, 7225 CaCo, ik, AR OWCEDIEREZFTHETHZENnD, 5
FNZRB O R 2 AT H T, Bl ~BEFICIE LM A7 — L CEHEOREZ M5 FEN T
x5,

CaCO, ZFIH L7ZWFZ2E T, 22 60 4FIF EOMNICHICHEE R % EiF Yy — L & L TLE
FINLIRLE ST B D, CaC0, Z AR+ S M DIFNIREL L, ARy DR & IR Dk 35 R
A2 WS 578, REKEZR EOIRERFEHR & KR & - IR O IKFEA - 7856 D 5 8
2T DU K DRINAREHR 21T 5 2 LN TE 5, £7- Cal0, ZHERL T 5 3 D RIN KL
X, VEKPEERRCAEMEPE N 72 E R KW 5, AGHEIEETIX, RERHEFUE O 22 & RN AR LR R 2
FIH Uizt & EmF e o, REHFNCEEIT 232179,
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Lecture 5: Method and application of isotope dietary analysis, an example for human
feeding ecology using carbon and nitrogen isotopes
Lecturer: Masao MINAGAWA
Professor Emeritus of Hokkaido University

Food as a shackle for every animal is one of the crucial subjects we intend to study using
stable isotopes. This short lecture offers a view of stable isotope method for studying dietary
analysis by stable carbon and nitrogen isotopes. As fundamentals of stable isotopes in food
chain relationship, identification of food groups, method to estimate dependency of multiple
sources, and some technical methods useful for dietary analysis will be explained. Some case
studies applied for human populations will be shown including attempt how to reconstruct
food dependency whose feeding information is unknown. Finally, we see local and temporal
variation of dietary habit of human populations and consider if there is a general key factor for
human to chose a food.

#EE4 . AUARICEIBMRROEREES: RREZRBUAZAVELD
BABMHREFELT
A LEEXFRERER MRS

HOWLEYZ L > TEMTH D & ZH5DEMIT, DRLOARFENARZ S H W T L 720
LHOTWLHEERBEOOELESDTH D, ZOYva— FMERTIIRVERORNM 4 ik35H « =
FOBEFRNAEZ S BT T 2 FEIZOWTIERS, (X UDIZFENAETRINTE 28
OFEEE . TORMEZ MDD FIEOFEIZOWTHIAT 5, £0tk, ABORBEREE RE -

ERDOFENAETITON TV DIE L. FERRIZEH 2R LN SRSy 5, AROMFEAR
LA ORI ER A E 72T ED LD IZE b L, BIEICE > TWD D, 2%
DX RFERND, NEP D 2 RSEEICHBELRER P HDLDNEE R D,

25 3CHK -

MEMHER LS ) BRI S 5 &, mll & &, B2RAE, 2068 (2006)
THARANOEM] FROHEFR 1 1, Ml #Ccd, 3198 (2014)
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Q8 BARELEFBDBERMHOMLLITDONTORE

+ It's OK. Some lecture I can catch it. However, it need more and more lecture to get
understanding about stable isotope.

+ I think very good short course. Very very good course.

+ I think lecture in English were unteresting and understandable (basically).

+ Sometime it was understandable and very useful and interesting.

* Interesting lecture, although some lectures seem a little bit hard to understand.

* The lecture contents were interesting and giving me new insight on stable isotope research
applications. I believe this knowledge is very useful for my future career.
It's very suitable and useful for me. I get more knowledge of stable isotope in plants, animals
and other matarials.

+ It's very useful for me. Not only practice my English level, but also learn a lot of what I expected
for a long time.

* Lecture in English was very interesting. Of course some lecture was very difficult to understand,
but the main goal is accessible.

B D NIZm G E bBMTEIT S - LHRICAR D EBNETR, ERPH D720,
L i,

* The lecture in E ins easy to understand for trainee. The time for each lecture need to be linger.

* Very good. This lecture time good and very intaresting.
- HIHEER DL RN DO T, AR THIT ZDE L o7z,
- BARFERH > THY Blemrolc, HEED T A LTHIEW,

Q9 S=HIE IO THMIDLNTOH AR

T ORD FHFERE L, MEEIEZDLIONEMD I ENTE, 07 O
REDHERP oL, LV HMNELEATE o, &, BnELL,

T2 ERG LT OEmT AREMNED o7, b O Lk T AIFRIZNIE LU,
HECTE 27— 90 LI inotz, EFELOLETIT TIEEY 720,

« It is useful to understand isotope more. But 2 more days for data analysis

is better.

« It is good. very good.

« The mini-research project is suit with me. It’s not so difficult.

s HE RIS, VTNV NOERERET, < SADI L2 LK,
YAERNZ LRI LT 2 E R o7, RIVFEES I ENWNW I &R ENE 2 B
RIS TT, GRIOEEZ X S5 U TR ~OBENELS 700 £ LT,

I have a very good experience for using many tools dureing this course. And
our mini—project very interesting.

« It’ s very successful. The mini-research project let me learn a lot. Such as
operation of the equipment, the method of analysis, and so on. Anyway, it’ s
very usefull for me.

] got a lot of experiences about comunication with other members and how to
lead other members to conduct our Mini-research project. This experience is
very valuable for me to do resarch with cooperation with other members

1 feel the mini resarch project is a nice way to learn the theory and practical
skill. But because the project is specific, I cannnot understand all topics

16



comprehensively.

+ Took very long time (more than 12 hours work). Perhaps it is better to limit
the working times for all groups.

« "Mini-research project” I think to take part was defficult, as a small surprising
number of time. Our project was very interesting

* Too short time for analysis
* Interesting, but it is better is we can got some result in a small paper.

« 1 feel about "Mini-research project” is very good study and interesting.
Q10 ZDfthpEE%E

* We are you thanks. Thank you very much.
* Thank you very much for gave me the chance as participant in this course.
* Thanks for conducted this training!

+ May be. 5days is very short time.

* Please offer an assistant TA with coodinator for each group as much as possible. Otherwise
coodinator's work is too hard.

« If possible i want to participate the next short course. I hope the time of short course change

longer is more better.

* This short-course held at a good level. I happy to participate in this course. Thanks for
organizers and coodinate students.
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