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EPR BioDose 2022 online
Mar. 28-30, 2022

Program
Invited talks
IN-1-D1
Oestreicher, U. and Port, M.
Role of biological and physical retrospective dosimetry in radiological incidents
IN-2-D2
Yoshida M.
Basics and current status of cytogenetic dose estimation
IN-3-D2
Swartz, H.M. and Flood, A.B.
EPR Biodosimetry in 2022: where are we now and where are we likely to go?
IN-4-D3
Ruth Wilkins
Development of high-throughput systems for biodosimetry
IN-5-D1
Christophe Falgueres,
ESR dating and the human evolution: contribution to the chronology of the earliest
humans in Eurasia

Poster presentations
*presenter
Session 1a Molecular biomarkers
la-01-D1
Li, Shuang.*, Lu, Xue., Liu, Hai-Xiang., Cai,Tian-Jing., Tian, Mei., Liu, Qing-Jie.
Identification of radiation-induced changes in the miRNA of extracellular vesicles
released by human lymphoblastoid cells
1a-02-D2
Hai-Xiang Liu, Xue-Lei Tian, Xue Lu, Mei Tian, Qing-Jie Liu*
Analysis of the acylcarnitines in plasma and small intestine of rats to find new
candidate biomarkers for screening local abdominal irradiation
1a-04-D1
Cheema, A.K., Li, Y., Moulton, J., Girgis, M., Wise, S.Y., Carpenter, A., Fatanmi, O.0O.,
Singh, V.K.*
Identification of novel biomarkers for acute radiation injury using multi-omics
approach and nonhuman primate model
la-06-D3
Ghandhi, S.A.*, Shuryak, 1., Ponnaiya, B., Wu, X., Garty, G., Morton, S.R., Kaur, S.P
and Amundson, S. A.
Cross-platform validation of a mouse blood gene signature for quantitative
reconstruction of radiation dose
1a-07-D1
Shimura, T.*, Ushiyama, A.
Mitochondrial damage as a biological marker for dose assessment
1a-08-D2
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Schiile, S.*, Hackenbroch, C., Beer, M., Hermann, C., Muhtadi, R., Ostheim, P., Port,
M., Scherthan, H., Abend, M.
Employing gene expression and YH2AX focus assays for biodosimetry purposes after
low-level irradiation

1a-09-D3

Juan cong Dong*, Xiao ming Liu, Ya yi Yuan, Jiao Cheng, Qian qian Meng, Xu hong
Dang, Chao Wang, Zhong xin Zhang,Ya hui Zuo
Molecular indices for early biological dose assessment of radiation injury

Session 1b Cytogenetic biomarkers
1b-10-D1
Hua Zhao*, Tian-Jing Cai, Xue Lu, Mei Tian, Qing-Jie Liu
Effects of radiation quality and dose rate on radiation-induced nucleoplasmic bridges
in human peripheral blood lymphocytes
1b-11-D2
Goh, V.S.T.*, Fujishima, Y., Nakayama, R., Takebayashi, K., Yoshida, M.A., Kasai, K.,
Ariyoshi, K., Miura, T.
Shortened 48 h cytokinesis-block micronucleus assay for triage dose assessment
1b-12-D3
Vinnikov, V.A.*
Experimental assessment of cytogenetic damage formation after fractionated
inhomogeneous irradiation
1b-13-D1
Beinke C*, Port M, Scherthan H
The influence of repair temperature on DNA lesion repair and dicentric chromosome
formation
1b-14-D2
Nakajima, D.*, Echizenya, K., Kameya, Y., Takebayashi, K., Nakayama, R., Fujishima,
Y., Goh, V.S.T., Abe, Y., Kasai, K., Miura, T.
Blood culture volume affects mitotic index but not dicentric chromosome frequency
1b-15-D3
Takebayashi, K.*, Goh, V.S.T., Nakayama, R., Fujishima Y., Yoshida, M.A., Kasai, K.,
Ariyoshi, K., Miura, T.
Cytokinesis-block micronucleus assay performed in 0 and 2 Gy irradiated whole blood
and isolated PBMCs in a 6-well co-culture system
1b-16-D1
Garty G.*, Royba E., Repin M, Shuryak I, Deoli N, Obaid R, Brenner DJ
Cytogenetic biodosimetry at ultra-high dose rates
1b-17-D2
Nakayama, R.*, Yanagidate, K., Goh, V.S.T., Kentaro, A., Kasai, K., William, F.B.,
Yoshida, M.A., Miura, T.
Development of shortened chemical premature chromosome condensation assay for
high-dose exposed patients
1b-18-D3
M’kacher, R.*, Colicchio, B., Junker, S., Plesch, A., Heidingsfelder, L., Soehnlen, K.,
Najar, W., Hempel, W.H., Dieterlen, A., Girinsky, T., Jeandidier, E., Fenech, M., Voisin,
P., Carde, C.
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Unique DNA breakpoint mechanisms in the formation of radiation induced structural
chromosomal aberrations

Session 1c New technical developments for established biomarkers
Ic-19-D1
Pecoskie, S.*, Boell, S., Norton, F.
Applying Amnis® Al Software to Analyze the Imaging Flow Cytometry-Based
Cytokinesis-Block Micronucleus Assay for Use in Large Scale Radiological/ Nuclear
Events
1c-20-D2
Yeo, J.J.W.*, Chew, Z.H., Teo, S.X., Goh, V.S.T., Chua, C.E.L.
Semi-automated Dicentric Chromosome Assay
Ic-21-D3
Shirley, B.C., Mucaki E.J. , Knoll, J.H.M., Rogan, P.K.*
Radiation Exposure Determination in a Secure, Cloud-based Online Environment
1c-22-D1
Ujiie, R.*, Kawamura, K., Suzuki, K., Yamashita S., and Mitsutake N.
A Novel fluorometric method for dicentric chromosome assay using anti-CENP-C
antibody
1c-23-D2
Testa, A.*, Patrono, C., Palma, V., Kenzhina, L., Mamyrbayeva, A., Biyakhmetova, D.,
Zhamaldinov, F., Della Monaca, S., Fattibene, P., Quattrini, M.C., Maltar-Strmecki,
N., Erceg, 1., Vojni¢-Kortmis, M., Vidotto, M., Bortolin, E.
NATO Science for Peace and Security (SPS) Project “BioPhyMeTRE” “Novel
biological and physical methods for triage in radiological and nuclear (R/N)
emergencies”
1c-24-D3
Christian Schunck*, Thomas Lorch, Richard Kowalski, Michael Porter, Ryan Mahnke,
Chris Capaccio, Jay Perrier, Ken Damer
Standardized and Automated Biological Dosimetry
Ic-25-Dl1
Mayenburg, J.M.*, Cuadros Sanchez, S., Darwish, R., Lachapelle, S., Burtt, J., Marro,
L., Wilkins, R.C, Beaton-Green, L.A.
Multi-parameter analysis of Cytokinesis Block Micronucleus Assay Calibration
Curves
1c-26-D2
Royba E.*, Ponnaiya B., Garty G., Brenner D.J.
Development of a same-day dicentric chromosome assay
1c-27-D3
Meher, P.K.*, Lundholm, L., Wojcik, A
Interphase Fluorescence In Situ Hybridization (FISH) for interphase chromosomal
aberration-based biological dosimetry

1c-28-D1
Cheyne, E. B.*, Mayenburg, J. M., Patel, J. M., Cuadros Sanchez, S., Lachapelle, S.,
Wilkins, R. C., Beaton-Green, L. A.
Detection of DNA Damage from lonizing Radiation Using Markers of DNA Double-
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Strand Breaks and Imaging Flow Cytometry
1¢c-29-D2
Ponnaiya, B.*, Wang, Q., Lee, Y.a, Pujol-Canadell, M., Perrier, J.R., Smilenov, L.,
Harken, A., Garty, G., Brenner, D.J., and Turner, H.C.
Cytogenetic damage of human lymphocytes in humanized mice exposed to neutrons
and X rays

Session 1d Dose response of biomarkers
1d-30-D3
Furukawa A.*
The project of another low-cost metaphase finder (Third Report)
1d-31-Dl1
Ma, L.P, Tian, M., Gao, L.*, Liu, Q.J.
Biodosimetry based on y-H2AX quantification in human peripheral blood
lymphocytes after partial-body irradiation
1d-32-D2
Lépez-Riego, M.*, Meher, P.K., Akuwudike, P., Bucher, M., Oestreicher, U., Lundholm,
L., Wojcik, A.
Inter- and intraindividual response to alphas, X-rays and mixed beams analysed at
exon-level gene expression and chromosomal aberrations
1d-33-D3
Dong-Jing Chai,Ya-Yi Yuan,Xu-Hong Dang, Ya-Hui Zuo*
Preliminary Study on Radiation-sensitive genes of Neutron/gamma Mixed Radiation
Field

Session 2 Biological and EPR dosimetry for medicine
2-01-D2
Lee, Y.*, Lee, Y.H., Yang, S.S., Seong, K.M.
Cytogenetic and hematologic changes in breast cancer patients after partial-body and
fractionated radiotherapy
2-02-D1
Evans, A.C.*, Edmondson, D.A., Matthay, K. K., Granger, M.M., Marachelian, A.,
Haas-Kogan, D.A., DuBois, S.G., and Coleman, M.A.
Differentiating exposed vs. unexposed persons following 1311 internalized exposure
using transcriptional analysis: Biodosimetry using a high-risk neuroblastoma patient
cohort
2-03-D3
Maznyk, N.*, Sypko, T., Starenkiy, V., Gukova, 1., Artiukh, S., Sukhina, O.
Chromosome aberrations outcome peculiarities during radiotherapy course followed
by previous radiation exposure
2-04-D2
Yayi Yuan, Juancong Dong, Yahui Zuo, Xuhong Dang*, Yuyang Dong
Association Between SNPs of DNA Damage Repair Genes and Radiosensitivity in
Healthy People
2-05-D2
Marrale, M.*, D’Oca, M.C., Castronovo, E.R.A., Collura, G., Gasparini A., Vanreusel
V., Verellen D., Felici G., Mariani G., Galante F., Pacitti M., Romano, F.
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Dosimetric characterization of an ultra-high dose rate beam for FLASH radiotherapy
through alanine EPR dosimetry

Session 3 Biological and EPR dosimetry for emergency
3-01-D3
Ryan T.L., Escalona M.B., Iddins C.J., Balajee A.S.*
A Tiered Biodosimetry Approach for Triage after Radiological/Nuclear Mass
Casualty Incidents
3-02-D1
Yamaguchi, I.*, Nakai, Y., Miyake, M., Hirota, S., Gonzales, C.A.B., Yasuda, H.
Signal detected by in vivo EPR tooth dosimetry in a nurse with many years of
experience in endoscopic retrograde cholangiopancreatography
3-03-D3
Kenzhina, L.*, Mamyrbayeva, A., Biyakhmetova, D., Zhamaldinov, F. Testa, A.,
Patrono, C., Palma, V., Bortolin, E., Fattibene, P.
The importance of the National biodosimetric laboratory of the Republic of
Kazakhstan for ensuring national and regional preparedness and response in radiation
nuclear emergencies
3-05-D2
Maltar-Strmecki, N.*, Vidotto, M., Della Monaca, S., Erceg, 1., Dragos, M., Fattibene
P., Vojni¢ Kortmis, M., Quattrini M.C., Bortolin E.
Recent findings regarding PSL detection on salt-containing fortuitous dosimeters
3-06-D1
Ece E.*, Ozmen A., Biyik R., Sayin U.
Gamma irradiation effect on some asthma drugs: EPR detection of radiosterilization
3-07-D3
Adamu, R.*, Wong, J.D. and Nor, N.M.
EPR dosimetric properties of X-ray irradiated potassium bitartrate
3-08-D2
Babayeva, N.*, Ece, E., Biyik, R., Ozmen, A., Sayin, U.
EPR investigation of gamma irradiated Famoser drug: For dosimetric purposes
3-10-D3
Mobasher, M.*, Giovanelli, D., Li, C., Ollier N., Trompier F.
EPR dosimetry on touch screen of smartphones: dosimetric investigations of the latest
generation of glass
3-11-D2
Yasuda, H.*, Gonzales, C.A.B.
Heat-induced EPR signals of human fingernails

Session 4 Biological and EPR/luminescence dosimetry for epidemiology
4-01-D2
Suto, Y.*, Abe, Y., Miura, T., Tsuyama, N., Takebayashi, K., Nakayama, R., Goh, V.S.T.,

Sugai-Takahashi, M., Takashima, Y., Akiyama, M., Kudo, K., Alkebsi, L., Ishii, K.,
Sakai, A., Akashi, M.
A preliminary report on retrospective dose assessment by FISH translocation assay
in FDNPP Nuclear Emergency Worker Study (NEWS)

4-02-D1
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Oka, T.*, Takahashi, A., Shinoda, H.
Usage of enamel as a dosimeter below 200 mGy
4-03-D3
Shishkina E.A.*, Degteva M.O., Volchkova A.Yu., Napier B.A.
EPR-based validation of the uncertainties of calculated external doses for population
exposed in Urals region
4-04-D2
Seredavina T.A., Mukan Zh.T.*, Sushkova N.S.
EPR studies of soils in vicinity of the former testing site in RK and used approaches
4-05-D2
Martinez, J.S.*, Dugué, D., Fernandez, P., Grégoire, E., Gruel, G.
Twenty-two years later: Consistent dose estimation of an accidental overexposure by
retrospective biological dosimetry
4-07-D2
Khoirunnisa, N., Purnami, S., Tetriana, D., Dasumiati, D., Syaifudin, M.*
Assessment of the Cytogenetic Abnormalities in Blood of Local Inhabitants Due to
Continuously Exposed to High Background Radiation in Mamuju
4-08-D2
Ramadhani, D.*, Purnami, S., Wanandi, S.I., Wibowo, H., Syaifudin, M.
Preliminary study of chromosome aberrations using two-color FISH and giemsa
assays in lymphocytes of individuals living in elevated radon concentration areas
4-09-D3
Gough, E.*, Hassan, A., Waller, E.J.
Investigating Manganese Concentrations in Shelled Species and the Effect on EPR
Spectra
4-10-D2
Tzivaki, M.*, Waller, E.J.
Electron Paramagnetic Resonance for Dosimetry of Dreissenid Mussels
4-11-D1
Mitsuyasu Y.*, Oka. T., Takahashi A., Kino Y., Okutsu K., Sekine T., Yamashita T.,
Shimizu Y., Chiba M., Suzuki T., Osaka K., Sasaki K., Urushihara Y., Suzuki M.,
Fukumoto M., Shinoda H.
External exposure dose estimation of wild Japanese macaques captured in Fukushima
Prefecture: Decomposition of electron spin resonance spectrum

Session 5 Networking in biological and EPR dosimetry, Q4 & QM
5-01-D3
Gallas, R. R.*, Kapsch, R.-P.
Alanine/EPR dosimetry in magnetic fields
5-02-D3
Vinnikov, V.A., Hayes, J.M., Belyakov, O.V.*
Research and Training Program of the IAEA Biodosimetry Model Laboratory: focus
on clinical applications of classic and novel biodosimetry methods
5-03-D3
Satyamitra, M.M.*, Cassatt, D.R., Molinar-Inglis, O., Rios, C.I, Taliaferro, L.P.,
Winters, T.A., and DiCarlo, A.L.
The NIAID Biodosimetry Development Program: An Overview

17



5-04-D3
Gunasekara, D.G.*, Wilkins, R.C., Tessier, F., Beaton-Green, L.A.
Monte Carlo Modelling of Experimental Setup Used for Biodosimetry
Intercomparison
5-05-D2
D’Oca, M.C.*, Collura, G., Marrale, M.
Monte Carlo simulation of the energy released by neutrons on organic compounds for
EPR dosimetry
5-07-D3
Toyoda, S.*, Inoue, K., Yamaguchi, 1., Hoshi, M., Hirota, S., Oka, T., Shimazaki, T.,
Mizuno, H., Tani, A., Yasuda, H., Gonzales, C.A.B., Okutsu, K., Takahashi, A.,
Tanaka, N., Todaka, A.
Interlaboratory comparison of EPR tooth enamel dosimetry with investigations of the
dose responses of the standard samples

Session 6 EPR dating and related topics
6-01-D1
Ekici, G., Sayin, U.*, Demir, A., Delikan, A., Kapan, S., Isik, M., Karaaslan, H., Biyik,
R., Orhan, H., Engin, B., Tapramaz R., Ozmen, A.
The success of ESR for dating of fossil mollusc shells: Samples from Old Konya Lake
6-02-D1
Ekici, G.*, Sayin, U., Isik, M., Kapan, S., Demir, A., Karaaslan, H., Delikan, A.6, Biyik,
R., Orhan, H., Engin, B., Tapramaz, R. Ozmen, A.
Paramagnetic characterization of fossil mollusc shells at eastern part of the old Konya
Lake: Its importance for EPR dating
6-03-D1
Yokoyama, Y.*, Isogai, S., Kusuki, K., Nishido, H., Tani, A.
The behaviour of organic radical species and atomic hydrogen in gamma-irradiated
chibaite at low temperature
6-04-D1
Tanaka, K.*, Muto, J., Takahashi, M., Oka, T., Nagahama, H.
Effect of high-velocity friction on ESR signal in quartz

6-05-D1
Kobayashi, R., Kojima, H., Tani, A.*
Investigation of the origin of Okinose sand using ESR signals of quartz in granite
around Osaka Bay
6-06-D1
Obata, N.*, Toyoda, S.
Thermal stability of the ESR signals in tephra quartz and evaluation of equivalent
doses
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~ LRI A3 TR A IS L L CRVRIC Bt 2 TR 1
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Fig.1: Khongil Mayn SayriZ 33 \F % & IS & F{b A O ek,
FEICH BB ITIXTE £20 - S0cm o & 2 A 2V 4R
LCHB SN TV, Bk s & bIzENbITmESREL,
Be D RADRTEZERVELD LV EREZET
5. FHIRHEOlEA O 130 BE LIRE Shi- 2AMEA.

Fig.2: #EO KIS RAIOF]. -1V O 19 EE D B 23 fE
T&5. ZHLIRMBERE LTHETS.




Fig.3: #IERTREIOM (SREL TlsA & LTEHRLED

D) . A7 —ME10em. FEABKRIIRO SN TH D, HIE
DOMOEHO X 57, B, ORI bW,

v L UCENT S, 2% R E A A e 2 8
S THERE LI BRI H B 1, AbICifA T v v 7 uy
7L LTHmTHIED, EORENBERT LIRS
W O LM LA RNHS < O RAEA D ER
T5. FIBEOfEL, EEE, SHE, BREE 7
FrtyALAETHD.
BEHEEEA IR DL ERIND. BEDRAIR

Figd : GHEOTHOFID. P, M:HEA
FORE : FIBBIO ST, R HETSem,
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T0emEi% Db DORE B L VA, F/ME30emBE 2 bR KT
90em|ZH L 5. BIEFD - BRI A DY TRIKTRIS00E
DR SN RERER LW S O, BHIRECEREN

SSE o

Fig.s : EMEOTHOBIQ. P& 2R, M:ATEF

FWRH: FIRE 0517 W, % 2O RHEIERR
90cm.

Fig.6b (£) :
NEL O R O % FL O
BB RDITH. FhHEb
RO &R & ST
R UER, BSEERT
Gauge N K& #£725.

Fig.6a (/) ,



£ oo ;
g S =

Fig. 7: M2 HI O RFBEIC L O N D EERIE. A7 — N
—{%10cm.

-

Rohs.
BEHEOITHIX6OARN TR S, TDH HARIEFE UMl
@ Lo H Y, MIRAIZES & & bICRFRER R T
Hot-. (Figd,s)
By ANVET, RFRER R TRR OB ATRER AT
% £ 5 EHEOTHOR BIZ B PID T TH S,
FEEEEE TR R SN 2RO/ EIEOFTH T
FERTNO®RENOIIR &ERKE SRIER TIT S
P57, GaugePNarrow & Wide Th o7z, 1ZIXF U
TELEZIBERUKRE SORAEZAET D 2AKOFTHN,
ZNENOHBEY ORI DL RBT 5 2 & OFRRA
OWTIEMEZRETS. 2% FENOREKZERA
ONEREBRITERONE VS ETH D (Fig.6a, 6b) .
BHPEO B MEEANIRI00M%E R S h-. K& &
REFIE20~30emfEE D b OB H % < /M THISem, it

4

Fig.8: K5IV 2 FN o> .
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K THI45cmTH 5. Bugin Tsavuya <° Gurilin Tsav7 & D
ZAT NEPORER SN S REIRT0~100cm®D & 5 72K
HMoBSHERMAITRONR Y. 1T E L TOMRIT
VA, BI0EO/NRREIAIZE T v F L OHET I &
AT THEE L ERREN R o,

3 28 5 @ o
DELC TN AN,

ﬁymg)kg%ktfﬁﬁﬁ Elof.
BE L B 2 505 EEMea (MAERD 13593018 % A
ENTz. BHIE20emAi%Z O b D% < A b (Fig9ab) ,
KO DOIFFERTE ootz fTHE L TORRLITR
AY

TrxueY vV ABEICL AR EE 2 b MR
THETRSOEER SN, WINbLBREATH 5, A
RHIO EEBREAINA—N—F v S L THB S W &%
ZHN5RAM AR R STz, 17 E LTORRITZR .

Fig.10:7 > ¥ v UV ZEOHIB & Z 2 b d A WA
DEDOHRFEINTND.

4. BE

Khongil HiifiZArts Bogd I ORI ICALET D, Z 0o
PG 37> > P B M35 X Tugrikin Shire<°Alag Teg, Udy Sayr,
Dzamin Khond72 & DAL A FERIA SifET 5. F -, AL EERIZIT
Abdrant NuruDEERINEET 5. 2O DL AERITY ¥ R
TEBBRHATHE SN TEY, Khongil DHE & (7 &) 72
BN Yy K7 XREEEZEZ BN TS (Watabe et al.,



2010) . Y¥ F7Z@ITEMEL G OEHNBRED 2 <,
FIFHRRE D ZITUER B TRUEOEY % L2 D72F D
BYAEERNRpo T LHEE S, EhavNIREN L
T2 & LEEMT bR TV,

L 7> L20204E|Z Averianov et al., (2020) 12 & - TR M
BEHOERBRL DN, ZRUTNAT, SEOKXERE
O RBMEAN S BRI L1E, Yy K72 ED
HRERESLHABEECICE L TAELZE2 5D TH D.

F70, AARITREOEME LR L A bk, R
M Z ORI O EIE R ME A OFEM N D 20, S0
FRIE, AKEROE IR ) LIERRENSHAE
FHMLPRTWZEI TH D Z L amT e b, D DES)-
LB R COERERAT 2 FERND L 5.

5. 53

Averianov A. O.and Lopatin A. V. (2020) An unusual new
sauropod dinosaur from the Late Cretaceous of Mongolia,
Journal of Systematic Palaeontology.
http://dx.doi.org/10.1080/14772019.2020.1716402

Ishigaki, S., Watabe, M., Tsogtbaatar, Kh. and Saneyoshi, M.,
2009. Dinosaur footprints from the Upper Cretaceous of
Mongolia. Geological Quarterly 53 (4): 449-460.

Saneyoshi, M., Ishigaki S., Tsogtbaatar K., Mainbayar B., Ul-
zitseren S., Aoki K., Bayardorj C., Otgonbat B.,
Amarbayasglan K., Asai H., Tanabe T. Bull. Res. Inst. Nat.
Sci., Okayama Univ. Sci. 41, 35-44

Watabe, M., Tsogtbaatar, Kh., Suzuki, S. and Saneyoshi, M.,

2010. Geology of dinosaur-fossil-bearing localities (Jurassic
and Cretaceous: Mesozoic) in the Gobi Desert; Results of
the HMNS-MPC Joint Paleontological Expedition. Hayash-
ibara Museum of Natural Sciences Research Bulletin 3: 41—
118.

50



FUANETEBEERS Sy VY s 7O EHRER LY
Bl R SN EHEE ORI K OITENZ W T (i)

* *
A HE A - Buuvei MAINBAYAR - Byasgaa GANZORIG -Khishigjav TSOGTBAATAR

[HITABEIES PN Spd s 7/ S B AME 2 v e

R AT B

R ANRET T X — AT SERT

1. IC®IZ

FUANVEICBERET, HACREEO Yy LY
7 71%, 1995FOME B ARB M —E L TAVRFT
BT I—HAEMEHESILEEEDERER (LT
HMNS-IPR% £ ) D7 4 —N RU =7 128 WTRIMEA
DEERFEMTH D Z LIVHI L. ZLE19964F,

20014F, 20104ED3[EIC 7= > THMNS-IPFXIC L 2 A A,

20154, 20164F, 2017FED3[ENZ T > TR ILEE K %—
TUAARET I T I —HEYEEATILFEER (DL
TOUS-IPRX L B%) I L AAN R &, FEAREROE
B W 23 78 ST & 2 (e.g. Ishigaki et al., 2009;
Ishigaki etal., 2016) . 25 OFEIC L - THEH O EEH
BT 2REAEMFZIR L L LY —BRTRICEVTHE
Fol. 2O0—F, MIRIZEH L2 2PMELADR, B b—
B RLFEOITIHL DWER LT L > TREICEDAT
WS T EADfEEEbEE . ThICHLTEY I
BT 07 I —h AT (LUFIP-MAS & BE) %
DI R BMEA OIRE DI A2 320084 tH L 0 R 12
Tz, 20104012 1E, MO MEEE L L TOREER
HERRPMEA DAL O M K2 AVAS, Kb EE
7R BRI T B M A O BB AT O BNRGE, Skt
WO R E DR E R OERAORE & EHNED
BN Tz, 2014F4 IS B E ORFT,
201846 HICIF 2R A2t RUF =T FFR/O IV —
T oBREN TR, BEEATRINLORTEIRE
FLTOHARND, 2022 EYE—k v ¥ —2HEERS
N, TYIANOLAERMEEDTT VI E oo TN A,
RNy TG ENT D REMEA DI E A EITEE
HOobLoThHY, TOKI 1 ITHTEEEZLRS
(Ishigaki etal., 2009) . = ®—7J5, ERELSL O EBMER
(22 Tldlshigaki et al., 2002 L > TT7 v FaH v LR
FUZ K DR L HEE SN TATIE DS 7Kgk S iz, 20
%, 2015 LI OOUS-IPRE ORI B\ THEMIE O A S
E1Z L 9 ATHME R 231, 2016,201 TAE DR IC B WV THTZ

Flz tEb R W OITEME A S AR R s iz, 20k,

20214RIZEE O 9 H O — A (B. Mainbayar) (2 & - T/l
DEMBEORENEEZZ bND EHMLANBR I
W, ZOHBOBERMBERMEMTIMEAEZRET L2 L
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ZFEHBIC20224E6 H DOUS-IPBEOFE X IT 72, KT T
OB ERETS.

2. RBMbA DR L e IT

VY 7 LB BBEICE D £ TORE TILRF
O BB R M A OFEICES B ES I, AR
TEIRRED S 25 MU JE AT RYE D SR FD « ATHRZ W TILEEM
RBRFAIMTO T IR o7, 20226 H DA TIETT
WHEASNTWANESTOITHZ I L, BIREED
LIAETHIOLIZLEL, HELLTWA N EoRE
BAOETEILT D EERlkAlz. 28 LWTHR ORI,
TR 72 S TICHEILT 2 BIRO RAIOBE 1T o 72
REITZNZ L OTH S L OEEO ZREIZOWT, O
N RATyF LAYy =2 L DEH, O LFI2.5m)
LOBEBEIREIC L ST VX NVEETHE (Fig.1), @iPad
Pro ®LiDAR A ¥ ¥ »HEHE % ff o 723 D Scanner App IZ
X2 =W ERT — 2 OBRO =2>0RGEITT o .

Fig. 1, Hi E52.5m» 6 0T ¥ ¥ VG HZL SR 71k

(—HetvAsvyLa)E—harbue—7—FH)

3. ®E

UTICHAER R 2R 2 s M8 g
(FIBR B I X 2 BRI B D 1 E A% S L 7210 A8
B LA OREHERBY D HIH %252 1T THIREICH 2 T
Foleb?®) Thd. HIFF S - IeE O 7R ARk i




HTHY, HUEEICEIBE S 7 MR R ED & MR ~ fHL R
WRFELTHRE L TWD. 2 OFFEHERRE L m A FIB
O REMAMBIAL A LV IZ 2 0ICEE L TWAD ),
RICEHZ, BLHIRICH 2 TRY, ORI
PERENTND LW ) Rk IR EA BT 5.
17TRDEMMEITHME S (209 HIAIZRTREZH#9)
BRERS - fiEk - FHIL 72, 2D O —ERIZ20094E KK T
TrEet A RABIC LM EHEEI L TN DT
HHN, BEOKE, 2FGRELSN, BMakE LT
WME (%R , Mo EBo7=M (81,2,316) O
FIE, TR O OMOBRELNLE, BHIOKRE LMD,
EHEIC LD EZE 2 BN 5. (Fig.2ab.c)

,/ s s

Fig.2 c : Fig2a®1T#h & 05 h b L 72 . A R ENE
EAEMEIT M. BEA—TIm. BRFOZNLRS.

INBVTADITER 2T 5 %IRRT O R HI 1346~
92em Tdh o 7. HAITI0ERTH THSH. Gauge IENarrow

| . ' " ~Medium»% <, 1 ABWideDFIEEICAS.
ig.2 b :FigaD £ # Ny
Fig.2 b :Fig2a® 1% R FIAZ a1 )7 GERKHED) H 5 IR = DA T 5 7 2 B 0 B 5 LI

L7-EE, LILIILIVIXEE D e )| I . . ~
e REOREE UR) O ERT SRR D B E R (Figs) 2178 & bIc%

NGRS
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ReTERTERI L L, DBEL CHIROIRIETEH L7/
thﬁ®mEﬂmm®%ﬁT%6 (Fig4,5) Thd. £
t,mw@ﬁmf7/#n#7wxﬁ®ﬁwkﬁﬁém
T, FmiEf Lz (R -7) 178Me s (1K) |
RHIOKRE &, HAPRNIND &&&#ET/#D%W
JVAEOITHME S & R LT-.

B SN A B OME TH I, BRO (T e L
TOMRPTERV) BHE%EN 258) (Fig6abll®
D1 ERT) B LMD T/NEOEBIES REMER (3470)
@g]S‘%@ﬁg@Lm%mT)#%ﬁéﬂk.

LiE

Fig.3: fRIFIREED R 7/ MU O BB R (A% 2R .
A7 — V1% 10cm.

Fig.7 (£) 8 (f) : & T/ OESE O R ZE.

4. BR

20224F-6 H OFRAE TR S IO ZH) - ITHREEE
VX WY 7 TN D HUE O S REZE
BEKERKE SOEMEN - OHIBIZAE L, FADONE
WHITHAThH o Z e L. ERAETHRRASH

B TR Do T2 SR & BB/ NRLBR I o JE FVRE D DT SRR
Fig.4: BIKD/NUEBEOMMRFTRR. EFEIZ260m. B D 72 B A RERDAEN TR SIS .
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e VI 5 TR =
Fig.5: HfRoo/EBMIEA O DARRIZH]. IR 240m. 2 Nat. Sci., Okayama Univ. of Sci., vol 42, p33-46
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1. XL

EyInus U A (Mongolochelys efremovi) 1%, £ 3V
EIEWEOHBIIAMT LA NELVLETLE
)AL TOIANAFHELTELSHONTWS (e.g., Su-
khanov, 2000) . AFEDILAD ) b, BHERLTH, TR
i, BEESRREBTREIATVWDIHD LD
W, 29 LT RICA LN DRIV EICS & 5L ks
BFHMIEN G, Erand ) 230> THRBRAREH
i H Cryptodira® —f& & & #1°C ¥ 7= (Hirayama et al., 2000) .
AN, TEOMEN 2T ORRICLY, AT~
BICRRR STV D A7 (=8 A H : Testudines) 12135
FNT, MERERIZBT D7 V— RTestudinataD® A7 5
EEPerichelydia DR BEHZDODEDTH LY FaT 7Y
A%t (Sichuanchelyidae) O —%#i & &2 BTV 5 (Joyce
etal,2021) . L/2LARAD, T3y U 2A0HEENE
DT — X T 28ARZ L (Khosatzky,
1997 ; Sukhanov, 2000), ¥ F =7 /7 U ARHZ BT H AR
Fli & Tl & ORERITH S 0 & Je > Tvey (Anquetin,
2012 ; Joyce,2016) . S HIZ, AEOIMAITEFICHERLS
NTWHIZHE b bd, BREEOLERIZET 5 i1
LY TP TV (e.g, Suzuki and Chinzorig, 2010) .
FIT, AT, Ty Iusr ) A0 A TEAR L AR
KB EN TV AEEHL LI OV THEZ{TV, BHEN
HOBERLEARN RO ROFTEL AR

2. BroEREEE itk

AT, TEVINEIECHET XY 77U Y
VY7LV ERENEZE I ) AOHES A
(MPC 25/105, MPC 25/110, MPC25/115, MPC25/127,
MPC/178) IZDWT, EHBEIZEAS BT — % Dl
ATV, SO RICD E 3 XA THER (R A7 K
PE ; PIN 551-459) L H#EL7=. 5 SMOBEHF AT TATE

YANRET BT I =W EMEM AT CRFES N TS,
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X 1.

TRV FIEDOE IS Y ADHEE
MPC25/105 (eI #l) OFEM. A : Suzuki and
Chinzorig (2010) (2 X 2 HtHE, B : ABFEICEIT
LR ORE B N B ju, THE  q, B
HE ; qu, FEE.

3. R

AFRIZLY, TRNETCARPTH-E Ty ) (T
B 2B OVRORR AR TE . KR T O
Wi, ELRBREBROBRD 2EEORERH Y,

Erans ) AQEBEE OYITEROFREZ R LT
7z. %72, Suzuki and Chinzorig (2010) IZ X AMPC25/105
OB TR SNIBE BN HHE & Hfih LR VIREBIZ OV T,
KBAA 2B LR AT o 7. 44 T OBE T

HEIX I E L AR TEML CRY, ZOBEEZYT
27 ) AROEFIRERED O LD I TWVS. &
?D7=%, Suzuki and Chinzorig (2010) D#EHE A E LTI,

TEXUYy VEOERTE L Tus ) AL TR AR EN
Oh, ¥FaT o) ARZEZRB LW LERD.
FEAR & E B L72f5 R, Suzuki and Chinzorig (2010) 12
L DMPC25/105OMIENIT T T v 7 L REAHROFBINZ AR
NdHY, EEICITSHEROBETIIH A & ARG T
il L CWDZ EARERESNE (K1) . &6ig, AudA
T LZEDIEND 5 OOEADE T, SHEO MR CIHE L,
IREOTIR A ER R > Tz, AT, BHEZGDO 7Y
NAOTRIZBNTIE, LREOE#ICH DL ST, kL
WCELWERP LN,

4. BE
T Iy Y AOFEICHET BRHOMHR, AROEE



B IEROVEZFF>Z ERHGEEI N, ZOBEILY Expedition. Hayashibara Museum of Natural Sciences
F a7 Y ABTIEMOATHRWNENY 2, I AED Research Bulletin 3: 119-131.
BRPTHYITA EROARRAETHIHELEINTVD
(Joyce,2007) . Ak, RIPEICHT 2 HHRET—4~ N
7 AMA TR AT Z L2k, £rdusr) 2
TR O RAURTN I T DB = RB AR b7 b SN0
B LV,
£, KAV NEORRIATLTX Y 7 TEBLD
VY Yy TED S EEROH THRE S - BB AR,
AT ) AR 2 OOHBEREEATND Z L 2RR
LTW2. BHEDOZ Y MIBO ISR, MOk
REBEICBTAIERIZL D bOEEZEZBND.
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1. XC®ic

T EWEE AT D B A HR AN v L E
i, REEAE S OFHEBM b anZET 52 L TEL
HMBHINTWD., LnLen s, REICREFESNATNS
LA —IRTFICB W TZ LWa, YEEOZhHE
DFELERIEICBT 2 ROFTERIL, T ETNmT 51
MNOBYAIFRLDO LD LD EZ LWIREEICH D
IOLEBERDOLE, 2019FI2/ 1 U LIZBWTE
M S L2 INRET BT I — il AR %&ﬂ
IFRRR S & OIEFFEIMFAA  (Ishigaki et al,, 2019) |
BT, KRG OFBEHEOILARER S (&ﬁ%
RAFETFT—H) . ThOOHHELAIFIRIZOWNT T
FICRRI LT A, V7R (REMTIT7H)
EELZENMRBENTZ. A UV LVEEOKE
FHEEM E LI, ThEClice RE R (e A
RAEAEAE) OIE TR E A & [FE S nfba o
FEE LA BTV RV (Averianov and Sues, 2012) .
IOk, NV VEOREILAZ, YT ITED
HEAIZBIT D EERLTE T TR, N v VEHERS
BB KR A LT 59 A CThHEERMAEY
HiHd. Ll 5, 2019FEIC3 R SN AEt
1T, RIEFEICBOTZ LW, TOSMEFERALE S
FEBOMNCT A0, BIEADI AN BE
Tz,

Alal, 'y INARET BT I —HEYFRIGET & W
B K22 & O IR IRTE TR R S i RiRit oA
AL OW TR L7z E 25, 7ITHEGLHY
1[:4?75%‘%; ENT-. RETIE, 295 LIEARLE %

SEFEIRGETEAT o o RIZ OV TR TH Iz

2. BIEMELE i

56

AWFFE CRETZAT - T AEARE, € INVET B
OFFHEIBICN BT D5 VL LV ERLIZLOT,
EBVANVKET BT I — i AWK S T
W5, NA v blE, JEREEEZ I A L A0
THENAL UV UEORAE LTChmonTEBY, £
OHEEMRIIBPAERL Y ) ~=T7 v~V h=T
MEEBEZONTWD., KBTI, 2017F O A
(Ishigaki et al., 2017) THR S N7 KR OHEAARILA
9 B L20224FDFA (Ishigaki et al., 2022) TH AL I
oA FMEE A 1 AR e U TOBRPRIMRE 217
Sz, HECHTZ o CUE, RN KEEOEEIEY
\ZB89 2 JeATHF9ED T — 4  (Grande and Bemis, 1998;
Kimetal.,2022) L20194EI2/34 U L TRRBENT-Y
FIT RO LTY B &V,

3. MRLBR

HEARAEA 9 D 5B 8 milE, BRIV THIIRS &
OREfE AR A 242 & LRIFICAEFEE O
e, TITEVTIT7TRNCRET D (Grande and
Bemis, 1998) . Ziu b oML, BHEMEICE N TY
THBRFITIENZ &b, il & & 2 5D (Grande
and Bemis, 1998) . /&0 5, T b OHEEIZDOWNT
BLUVEL T ORI A D 5 ?'f’f TR TE R Do
2. OO 1 ROMKR (K1) 1%, HRNZET 20
S L OB A MR T 5 = k EHMEIR LA L7 AR
KRz bHoZ s, 7oV S LAIKRETS

(Kimetal., 2022) . HZEEAIIARZEE AT 2R+
HZLinh, AMEEZ NS (Kimetal,2022) . &
7o, MRS OEfim?N/ NS < AT, RS O
ARSI ERERALOND Z Ll Ehb, B )L
HIEo BE AR KLY G D Harenaichthys Iui



1. 7arv)r EHOMRKE A, SEM
C, HM; D, IBM ; E, HM; F, M, a, K
B LT S A & OB ; b, HERLEA L
ToBRZEH.

B, B,

(Kimetal.,2022) °HE - HEO FTHARRL D FDS
VD Xixiaichthys tongxinensis (Jiang-Yong,2004) 72 & 0
M7 e S FRIGERREEZ 260D, AE
EE kA (K2) XNAEOKRKEEL, %hixslE
BOEEWZ s, TITHIRIFEL, &
DICRMIMEMABEEL TND I &V I TR & HR
FTOH A ERHEN S ZHPEH L TWD Z &b,
T ITRY T ITRICHEE &5 (Yabumoto, 2017) .
iz > T ITREE L TIX, S poyangica k S.
chinhuaensisHH 505 DF (Yabumoto, 2017) T, &
H 5 LEROEAZ 0N, AEARII A RS
LlpbHEffiE bR T RO 2L IR S, ko
FERIT, AN U VBHERIICRIT 58 v L
W2, FITRORGEHME T U EANSHH LT
Wl EERBLTWS., NS v UEEOMEILA
WCOWTOMRITHED L ZAEDLOTZLVLR, &
B OG22 BABRRE I L D EADER L, v F3I7T
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Fig.1 Dissected hindlimb of the Crocodylus porosus and the

assignment of the muscles and bones
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Fig.2 Expected mechanisms for maintaining the stance posture in the hindlimbs of crocodilians.
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Fig.4 Generation of the propulsive force
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ESR Dating of barite: Applications to tectonic activities in Nankai
Trough and to the activities in sea-floor hydrothermal areas in

Higashi-Aogashima region

Man-Yin Zhang, Shin Toyoda*, Yuzuru Yamamoto, Jun-ichiro Ishibashi**

Faculty of Science, Kobe University
*Institute of Paleontology and Geochronology, Okayama University of Science

**Kobe Ocean Bottom Exploration center, Kobe University

We have collaborated on two projects:

(A) Timing of the underground hot fluid flow at the Nankai Subduction Zone

It has been discovered that ~200 °C hot fluid flowed through the sediment of the Nankai Subduction Zone off Muroto (Tsang
et al., 2020). Such fluid flow can be associated with seismic events or subducting ridges. It is essential to know the timing of
the fluid events to put the fluid flow into a geological context and understand the thermal development at the Nankai Subduction
Zone. Precipitating from the hot fluid were barite minerals (BaSO4) which can be dated using electron spin resonance (ESR)

dating at the Institute of Paleontology and Geochronology;

(B) Formation of the Higashi-Aogashima Knoll Caldera hydrothermal field

The Higashi-Aogashima Knoll Caldera hydrothermal field was newly discovered in 2015 and found to contain an economical
concentration of gold. There are emerging studies aiming to understand the formation of this hydrothermal field and the
formation age of the field will serve as a piece of key information. At the Institute of Paleontology and Geochronology, I use

the barite minerals extracted from the sulfide mounds of the hydrothermal field to find out the formation age.

Summary of work at the OUS over the past year
At the Institute of Paleontology and Geochronology (Toyoda Lab), I extracted barite in the Chemistry laboratory, conducted
ESR dating using the ESR spectrometer, and measured the background radiation of samples using the low-background gamma-

ray spectrometer. Dr. Toyoda and his students gave me helpful comments, ideas and technical support.

Research progress
The above projects are still ongoing and expected to complete in 2023. Barite samples for both projects are undergoing the last
few rounds of gamma-ray irradiation. After irradiation and the subsequent measurements of ESR signals at the Institute of

Paleontology and Geochronology, the formation ages will be calculated.

Current finding

We have confirmed that the barite samples we extracted for both projects (A) and (B) can be used for ESR dating. The
implication is twofold; first, the formation ages of the Nankai hot-fluid barite and the Higashima-Aogashima Knoll Caldera
hydrothermal field are not older than the Quaternary (i.e., <2.58 million years old); second, for barite in sediment at the Nankai
Subduction Zone in particular, ESR signals in barite have not been significantly reset even though the barite is hosted in ~100
°C sediments. Results on testing the thermal stability of barite for ESR dating, which were obtained at the Institute of

Paleontology and Geochronology, have been published in a paper in Quaternary Geochronology.
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