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Dear participants,
We would like you to ask you to bring the following items;

Foh
[For all the Participants]

-A pair of indoor shoes — Sandals or slippers is acceptable.
EREE - - FHN AV yRTHRND
-Writing tools  ZEFC H H
-A White lab coat ~ H4X - if necessary
-A teacup — tea is available
ANy T BEREMELTOET
-Power Point slides ( .ppt) of your “Self -introduction” — Save it in a USB or a CD-R. 1 or 2 slides are
desirable.
HORNMDAT A K1-24 (GEFE - ppt B T) + « + USB A€ YU —7CD-R
-Laptop Computer / — h/XY a3
*Please do not forget to bring a battery. We have several extension cords available.
Anyone who cannot bring your own laptop computer, please inform us, we might be able to arrange one.
HEHTERWHIE, 6N CDTHRS 23V, BRI —F2HEHLETH, NvT U —
mEbBENR!

[ Confined Research Project Coordinators N EEE 4 ]
-Samples ¥ 7L
-Other things needed for the research & Ofth, M F 7245 B
[Students who belongs to the EES IRiEf FRNDFE]

-Student ID card — key for the entrance of our building.
FAGE (ZEO#EE L TERLFIW)



Schedule of the Short Course
EEXFTa—)L

Most lectures and seminars are held at room A102. Some lectures are held at room D103.

The final presentations of each confined research project on final day are held at room D102.

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

ge & X —E AR HIERBREE R A SERCAL02 TIT W R, B OREFRIIDAR103, &
7o, e H ORCRIERIT, DER102TITWVET ., HH18:502705A102T €O H O TiE & il %
BAdE L £ 77

Oct 315, 2011 (Mon)

8:50 Meet at #A102
Al02IZHES
9:00~10:00 Greeting and explaining about precautions of the confined research projects.

Professor Sugimoto, Ms. Hoshino

ThnE o LEEFRHEEOHRN AKT - BEKE
10:00~11:30 Laboratory works for each confined research project.

~AruffRray=r F L OEE

11:30~13:00 Lunchtime B&
Self and research-introduction, 10min/person  H SLH+HFFEFAIT
Sumire SAKAI Chunmao ZHU, Matrika KOIRALA, Merlyn ABONG,
Kouhei KOYAMA, Sayaka SOGAWA

13:00~14:30 . TZERMARE &EFIHOMEEE]  (in Japanese)
KA B (MEREREE R A2 0R)

14:30~14:45 Break K7

14:45~16:15 Lecturel. ”Principles of IRMS and online analyses” (in English)
Atsuko SUGIMOTO (Faculty of Environment Earth Science)

16:15~ Laboratory works for each confined research project.
“A T s N LD

18:00— A get together meeting P
Self-introduction, Smin/person  H R Z A A
Ayaka MATSUDA, Megumi NAKAMURA, Natsuki MORISAKI, TaeOh Kwon,
So KAWAHARA, Kanchana N.WARNAKULASOORIYA



Nov 15, 2011

(Tue)

8:50

9:00~10:30

10:30—12:00

12:00~13:00

13:00~14:30

14:30~14:45

14:45~16:15

16:15~

Nov 2" 2011

Meet at #A102

Al02IZHER

Laboratory works for each confined research project.
S A=Y ¥ A= A Nl Y (=

ahge 2. TERERMHERIGZIRLE &%) (in Japanese)
Bl B (HERER BERL A ZERT)

Lunchtime B&
Student seminar (D “The winter distribution and food consumption of
the northern fur seal Callorhinus ursinus in the Sea of Japan”
[HARMEZ L& LT BAHRLE O X% % 4~ & A Callorhinus ursinus
DHERRY /340 & Btk
Speaker: Takanori HORIMOTO  #iiA& &

Student seminar 2@ * Factors controlling isotopic compositions of atmospheric
CO2 and plants”

(Rl D i 3 28 38 22 TE RN b 2 PR D 2 BEIK
Speaker: Fang Li &% 5

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)

Breake {AR#EH

e 3. [AERRMEMREBRICEIT 2K EKDFERE EORME OLERMAIRL
DOFIH ] (in Japanese)

A BT (MEKREREERETZERT)

Laboratory works for each confined research project.

S A=Y ¥ A= A Nl Y (o

(Wed)

8:50

9:00~10:30

10:30~12:00

Meet at #A102

Al02IZHER

Laboratory works for each confined research project.
S A=Y ¥ A= A Nl Y (=

Lecture2. ”Isotope composition of calcium carbonate and Paleo-climate
Michiyo SHIMAMURA (Faculty of Environment Earth Science)



12:00~13:00 Lunchtime B &
Student seminar 3 ” Elucidation of food web structures in the lake and the sea”
MR 3 L ONEEIZ 38 10 2 W HEREIE DfEHT |
Speaker: Yasuhidle NAKAMURA  fiff 55

13:00~14:30 Lecture 4.  “Isotope Dietary Analysis “ (in English)
Masao MINAGAWA (Faculty of Environment Earth Science)

14:30—14:45 Break  {K#&Ef

14:45~16:15 4. TRARIC L 2 BWMEOMENT | (in Japanese)
I HES (MERER BERLFEAFIERT)

16:15~ Laboratory works for each confined research project.
S A=Y ¥ A= A Nl Y (=

Nov 3™, 2011 (Thu)

8:50 Meet at #A102
Al02IZHES
9:00~12:00 Laboratory works for each confined research project.

A uaffREre s T OEE
12:00~13:00 Lunchtime B

Student seminar @) * Water isotope analysis for investigation of river system of
middle Lena in Eastern Siberia”

Speaker: Li Xiaoyang

13:00~14:30 Lecture 5. 7 Introduction to Stable Water Isotope Applications in Hydrology:

Canadian Perspectives "
Jean Birks'?  ('Alberta Innovates- Technology Futures
*Department of Earth and Environmental Sciences, University of Waterloo)

14:30~ Laboratory works for each confined research project.
S A=Y ¥ A= A Nl Y (=
57 BREREzLET,

Nov 4'". 2011 (Fri)

8:50 Meet at #D102
D102IZ 45
9:00~12:00 Laboratory works for each confined research project.

~ A7 afRrayes N2 OEE

12:00~13:00  Lunch break K7 - BA
13:00~15:00 Presentations of confined research projects % R £
15:00~16:00 Closing Ceremony, Certificatel of Completion, Quetionnare

4
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FEEIE NOTE:

@ The graduate school of environmental science building is open from 7:00am to 10:00pm.
OHIERBRBERL LI IERE O LB FEEE S D] 7:00-22:00

@ Autolock System: Entrance is automatically closed at nighttime. (8:00 pm to 7:00 am)
To enter into the building, you need a card key.

OEMDHT « ZBIX 1 OFRFLIEA — bry 7 L2  HAVITIEA— RF—00E L 72D
£9. 1A HIFHAOR, HEDOZ L,

€ When you need to make some photocopies of documents, ask Ms. Hoshino.
Also, Note that data obtained in each confined research project belongs to the planner of the
research project.
Oav—%  foat —2NELTHRAICIIET E Tl £, FvA 7 aifE T ey
=7 FOT—=ZITEEREER LT, AEVEEICRBELET,

@ The schedule might be changed. The change in schedule will be posted at the
room A102
OTEDER : Al IZHRT 50T, HERD Z L

@ Smoking is only allowed at the smoking room which is located at the first floor of the main building.

OWRE « BRI (AR 1 BY) TRV LET,

@ You are allowed to have meals at the room D102, D103 and the room A102.
However, please make sure not to mess up the rooms.
-Box Lunch is available at around 11:30am — 12:30pm, exclusive of Nov. 3,
-Bending machine for softdrinks is located at the first floor of the main building.
O : D102, D103, A103 TIIEKRATRETI A, WbhSRnI L
ZEMORYIRE  11:30~12:30 24 11 A3 BIEZd Y £8 A,
AERER 1 P B ERGEHED B D ET,

@ We are planning to clean up the rooms in the evening of November 3™

O A 3 BRY Fichkrze LET,

@ No food or drink is allowed inside the laboratory.
Also, Take your shoes off and change to indoor shoes.

OEBRETIIRASEIE, LREZIETT,



@ For your safety;
-Be careful when you use liquid nitrogen and gas cylinders. Follow Confined Project Coordinators’
instruction.
-Handle with care for glass lines, capillaries and electric codes. It is easy to break them.
-Take proper action when open and close valves and stopcocks on gas cylinders, mass spectrometer,
and vacuum lines.

*k Small carelessness may cause a serious accident.

Ask Confined Project Coordinators or staff members when you use equipments.
** Make effort to prevent careless mistakes.
* Fill out the Log notebook, describe the condition of equipments for the next users.

OFEBRETOLEEH ;
JRIKEFR, AR RO PN, AZ v 7 R OBEEEEADERIZHEN, BRICISb
SN E, BVFEWITIETENEETDH L,
HITATA v, Fx TV — a— R FRFEIZ2NI I,
“H AR YL T E A, HYNCRED D 2 L,

¥ B Lok LERFEED, RKERIZORNDEBENNHY £,

DI WEM 21 0 RRICIX, R EZ EmEEASCHBICHBE L TIE3 0,
XFEF-, AT LVAIRAIEELELLE Y,

kELERAMRICE DA LETA L, ROFHAFICHIZICH EHE %,

@ 1f you have any further questions, please contact;
Professor Sugimoto’s laboratory at the room E202, Extension 2233
Professor :  Atsuko SUGIMOTO
Technical Supporting Staff: Yumi HOSHINO

Supporting Student: Maochang LIANG
Ryo SHINGUBARA
Shunsuke TEI
Akihiro UETA

Supporting Staff: Kanako TANAKA

OFDM WoTmZ ENRBIE., A¥ v 7 EFTHEIZIN
MARBA-HFFEE E202 PR 2233
Bz . KARET
BeftraliBh B2 Bk
FEMB A B R BrE R B B . Bl R
WA : |1



@ For data analyses and presentation, we have resource parsons as follows.
We also welcome you to ask for advices and questions.

ORBRREFZORIC, HROFELDS, BEOLEFETHATLERFICY,
UTo#HMZONPEZTHKERLEL X Y,

[E8Em Lecturers]

Atsuko SUGIMOTO
Professor :Hokkaido University, Faculty of Environmental Earth Science (room E202)
AR B dbERFRF P HERBREER e ZdR

Masao MINAGAWA
Professor : Hokkaido University, Faculty of Environmental Earth Science (room E203)

FIL S dRE R R MERBR SR ERE E203 Bk

Michiyo SHIMAMURA
Assistant professor :Hokkaido University, Faculty of Environmental Earth Science (room E201)

Jean BIRKS

1 Alberta Innovates- Technology Futures
*Department of Earth and Environmental Sciences, University of Waterloo



Overview of the Confined Research Projects & the List of Participants
ERAVOMBTODIIMEE, ZHELELE

Confined research project A; Water group (English)
RAOO|RTACIINA; KER(EEE

Project title: \Water isotope analysis for investigation of river system of middle Lena in
Eastern Siberia.

Objective:

There are no groundwater in shallow soil layer usually in plain taiga area in East
Siberia, except for the near of Lena river because the area is covered by the largest
and the deepest permafrost in the world. Due to a severe dry climate, discharge
from the area may not occur during summer usually. However, it has been pointed
out that year to year variation in soil moisture is considerably large, and
discharge may occur when soil moisture is extremely large. When different water
body has different isotopic signature, it is possible to know the source of water
from isotope signature. Isotope ratios of river water reflect those of origin of water.
The objective of this project is to investigate the origin of river water using isotope
signature of water sources.

[Research Project Coordinator fEZEE 4]

Li Xiaoyang DC1
F HE R AR

Matrika Prasad KOIRALA PD
[Trainees 254 ]
Merlyn Infant ABONG

Sayaka SOGAWA DC2
N EE EEERERF



Confined research project B; Marine group (Japanese)

RAOM|RITOO I B;  B(AREE

Project title: Elucidation of predator-prey relationship in the northern part of the Sea
of Japan

tEREBLEEREHICETIFE-HEBROHTE
Objective:

The stable isotope analysis of nitrogen and carbon is applied in the field of ecology to
clarify the predator-prey relationship and the food habit of animals. In this workshop, we
will clarify the predator-prey relationship in the northern part of the Sea of Japan by
analyzing the isotopic ratios of animal tissues.

MR DB R - RBLEFLARII T R- R BERZ I LEWEREOfRE S LT, ’RI%E
fEMT 72 EITIR<TEH STV 5. ARFEHE Tl B AYEALHEE TR TR AR L 7R -m ok %
BB ALIE S % Btk O 2 ERINAR L 2 o0 U, RV 36 1 S fl - = BIAR O HE e 22 7k
H%.

[Research Project Coordinator fEZEE 4]

Takanori HORIMOTO MC2
WA & - RITRR AR 2 4

Yasuhide NAKAMURA MC1
Ry FEH EEATHERR 14

[Trainees 24 )

Sumire SAKAI Research fellow
WH THN KrTat2E B

Ayaka MATSUDA B4
W i R4
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Confined research project C; Plant group (English)
RAHYORETOT Y C; HEW(EE

Project title: Investigation of factors controlling & >C and 6 "N of needle and stems
of larch trees in taiga-tundra boundary ecosystem of Eastern Siberia

Objective:

Carbon and nitrogen isotope ratios of a plant reflect the environment of the site where the
plant grows, and are also controlled by the allocation of C and N in the plant. The purpose
of this research project is to know a variability of §13C and 6°N and to know the 613C and
61°N are controlled, using larch samples which were collected at several sites in 2011 in
taiga-tundra ecosystem of Eastern Siberia.

[Research Project Coordinator 1 E3EE 4 ]

Kohei KOYAMA PD

[Trainees &4 )
TaecOh KWON DI

Sou KAWAHARA MCl
JME Al EEERE 14

Kanchana Niwanthi WARNAKULASOORIYA MCl1

11



Confined research project D; CO2 group (Japanese)
TAUOME IO IR D; CO2(HALE

Project title: Carbon isotope analysis of CO, during photosynthesis, of atmospheric CO, and
soil respired CO,
AR, TR KON BER C02 DRI X 5 KA C02 D R R RN A L O 22 &)

Objective

ik, TEEMER . BIXOREOHERT ANE0 C02 DRKIFICADLZ LTk, KK C02 @
d13C [ZEEHL TWD, AL TIE, SEEREEORINIR S BIRE &R HHERER ThtH S
% C02 DRNEE A RO D, F7-. dI3COHELEZRIE L., FOLEHEREE XD,

Photosynthesis, soil respiration and addition of COz from vehicles are main factors
controlling 83C of atmospheric COz2. Objective of this project is to determine the
fractionation factor during photosynthesis and §13C of soil respired COz. Diurnal variation

of613C of atmospheric CO2 will also be measured and controlling factors will be discussed.

[Research Project Coordinator 1 E3EE 4 ]

Li Fang DC1
F 77 MERRELE

Chunmao ZHU DC2
&* BE HERREE 2 4

[Trainees &4 )

Natsuki MORISAKI MC1
ARl SHEE B EIRERLE

Megumi NAKAMURA MCl
AR EERRELF

12



Summary of the Lectures
BEES

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.

AE 1 RERGKRAE S A OERE
AN JLBEXFRFR HIKRREEFURERE 2R BEAFF

R T A VNS ATREIRE RN AT L3-8 e U, HERBRBERM . HOERFL S, &
B & MR a2y B CRERGRL 2RI LA TT O T D, T, RS
Al LZERGAEFIHOEHE, BRI ORE, AZ = RZonThRE HEOIIZHET
L EMEN N E 2T 5, o, EETHEMAT 2HBESIE Oz L, FEEEEN
O L DB WEHIAT 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

13



EER 2 HRERRYERIRICEITOKEKDFEREETYE DR ERALIALLDF A
AN JLBEXFRFR HIKRREEFURERE 2R BEARF

KDL ERINR IR, B OMEE D OHEEE W o 7o ERAY 72 540 (R 72 4
B35, Tz, KENARLEOE DS KD H 3K 2 fRIAT 207380, # FK & Bk RINR
teDENE AW DOANA a7 7O e L, kax RICHZERNH 5, KX, £,
ARRADOAEMFENZ LD L L HICARROYEREZH - THEY, KEWR T 5kFE L
FIT, TN OWMETH A B LR ARZRZHRT 5, ZOMETIX, KO8 2z, %
DIRNIAR D EH %2 & e E IOV TR L, BRERSFRICE T 2206 O RN LR O
MBI BT 5,

Pk Fs L ORI K D RN R
A Al CO2

fi g

e —XA

14



Lecture 3: Isotope composition of calcium carbonate and Paleo-climate

Lecturer:  Michiyo SHIMAMURA
The assistant professor of Hokkaido University, Faculty of Environmental
Earth Science

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 CaCO; deposits can
provide past information for last few weeks to hundreds of millions of years, because they
record the environment during deposition.

In the carbonate study, the research of stable isotopic compositions could reach the most
significant results in the last 50 years. The oxygen isotope composition in CaCOs can
reconstruct temperature information like air-temperature and sea-surface temperature, and
seawater isotope compositions affected by ice volume, river water input 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 CaCO3 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.

AR 3 REMIERALALEEE KR
AN JLBEXFRFR HIKRREEFVHRERE B#EH SHER

IREEHREIT A < HIBRFE B IZ /oA L, HIER E TR EERRZEO Y P—_—L L THAEEL T
W5 IREEEHEREY D XS Th D REE L 7 2 (BLF CaC0,) 121X, Hm -7 7 LA -
T7—TT4 D 3 OORZDIERRVDGEEL, FCHBA LT 7 VADHFEENEL ., £
ST TEE GEFLA - A4 - IRRICEY R ) LAWK (GHh -2 Hik - B -
MR E) DHD, o2 iuh CaCoy L, ARREOMECEDIERATLEHKTHZ D, 115
BB ORI Z AT H T, AR - BUEFICE AR A 7 — LV CEHDOREZMHFENT
x5,

CaCO; ZFIH L7AF9E T, 2 2 50 FIE EDOMICFFICBRE R %E LiIf ey — & LTLE
FINEAREE N 26T B D, CaCO, ZHERLT D EEAEE D RIN AR IL, AR O & iR DR R
R Z BT 2720, KRSCRIR e EOMREETGHR & . R OWPKTEA LK IR &EHEE O
KR 725K O RIMLAR AR A TEIC B W TR & Zepli i & 281 T & 7o, £ 72 CaC0, Z 1R T 5 [RFE D
RN, MEKRIGERCLEMAEPE S 70 8 % XM~ 5, AGEFEECTIE, REREEFE D 2 E R
Lok 2 R U 7e i & Erge o, (REFNCRE T 2850217 5,
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Lecture 4: Isotope Dietary Analysis

Lecturer:  Masao MINAGAWA
The professor of Hokkaido University, Faculty of Environmental Earth
Science

This class deals with some methods of dietary analysis using stable carbon and nitrogen
isotopes for human and animals food web. The conceptual purpose of this method and
practical data handling, especially regarding relationship between diet and individuals and
analytical procedure to estimate contribution of resources, will be lectured in detail.

FEE4 BARICESIBEYHEOEN
AN LBEXFAFR MIKRBERZFEHMER FEIIHS

RFIBEFR DL ERMIAEZ & BT, NLEY) ORI DN 21T 5 WFZEEIZ DWW T B,
AT, AT TiE, BEEEEOREMR, REIEOFMRIEE T LR EIZO W THEBRT 5,

)
ZEICHR - MERAGSRREEE 558 [/EmEkiey:) RadE, 20 7H

Lecture 3: Introduction to Stable Water Isotope Applications in Hydrology:
Canadian Perspectives
Lecturer:  Jean Birks'?
'Alberta Innovates- Technology Futures
’Department of Earth and Environmental Sciences, University of Waterloo

The stable isotopes of water (‘*O, *H) are commonly employed as tracers as they are
incorporated within the water molecule (H,'®O, 'H’H'®°0) and because they undergo
measureable and systematic fractionations as they move between phases in the hydrological
cycle. These differences can provide the ability to label water sources and cycling processes
including surface/groundwater interaction, water residence times, flow pathways, and
evaporation fluxes.  In this lecture we will review the equilibrium and kinetic fractionation
that occur within the hydrological cycle and look at a few Canadian examples where this
labelling has been applied in hydro-climatology, hydrology, and paleohydrology
investigations.
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