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Fig.1 Sampling area and number of Alfonsino, Beryx splendens
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Fig. 2 Detecting rate of elements in otolith of Alfonsino caught around Sumisu-jima,
south of Izu islands area by PIXE method
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Fig. 3 Average concentrations of elements in otolith of Alfonsino caught around
Smith island, south of Izu islands area by PIXE method
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Fig.4 Relationship between Calcium concentration and Strontium concentration in
otoliths of Alfonsino caught around Sumisujima, south of Izu islands.
Solid lines are regression lines and the regression equations are also shown.
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Fig.5 Relationship between body length and the concentration of Si in otolith of
Alfonsino caught around Sumisujima, south of lzu islands.
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Fig.6 Relationships between Calcium concentration and Strontium concentration in
otoliths of Alfonsino from Sumisujima area (A), Aogashima area (B), Hachijo-
jima area (C) and Okinotorishima area (D). Solid lines are regression lines
and the regression equations are also shown.

Fo. NLEFEOMERFES » A XA OSWFERP L HEAT ST BEBEXEOKRE WERIZESL 2
DAEM A HRE S TWD 2 120 JHEHEEE D E T BRI /N X Wb O O [Ekk O E 17 23 il 72
Wiz, WEEFR O Si LR O MITRERE N Z R L, HEOBRFEMRDO T DIZKER 200m £ TOHKET
WFEEREEEICRIL S N DA, ABLUERTIEHAKICHENT 22 EnmbhTng 16, £/, MAEFE=
22— L R=T7 i Cix, ¥ L3 T oM IC X KAUEKRSIERTIC oA T DA H 0 . &Ik
WX U AXAPETCBHT A ERHEESN TS 1, Lo T, AEFBBRLWEEOXF L A X4

237



NMCC 21 2014

SR ED MR EE & RIS, BAFMETEOEAEOREDDREICHEWVIRFTICBEI L TWD Z &R
RIE X T,

5 F&&b

PO HEFE RS CREI N A XA OFEAG PIXE SATIC XY 21 &0 S
7o TNETICH/EONTHBARELO 3 Wik O\XEBEDHE., 57 BEOWER., W 55 E D )
DF L AXAHAA LI LT, Sr/Ca thh b, ZHFEFEEEDMREE L F o BEDWIREN & £ 5 &
g7 ARKIREREE 7L — 7 &\ LS RO WIS PE 36 L O/ 5 e JE I PE 23 £ L D AR 4y - i KiR 7 v
— e, ik, BB X O REERICER T A2 EOYHRENREISEELTVWDL D
EMTRB I, o, AXRFEEUEEREX A XA FAD Si BEIIKE S EOHBENGED b,
NS B DM PE & IR U RS S, RO RIS EW, KIROEWAEBBICBE) T 25 2 & 2 3k
THRERE ST,

HEE

AR EEDDIIHT-0, HREAE L X BHRKERAEE X =\ LFEMOBRE —RICEZ K2 ZH
N ZETENZ, £, HEHFBERBZINET 04720, N LEFEEHRHMESOBE OB TR v
7272 Wie, L ClEEELET,

RPN

1) S. Busakhin, Systematics and distribution of the family Berycidae (Osteichthyes) in the
world ocean, J.Ichthyol., 22, 1-21 (1982).

2) A. Kotlyar, Age and growth of alfoncino, Beryx splendns, J. Ichthyol., 27, 104-111 (1987).

3) S. Campana, Chemistry and composition of fish otoliths: pathways, mechanisms and

applications, Mar. Ecol. Prog. Ser., 188, 263-279 (1999).

4) Bt (2002) @ M OELEBEE © AT FIEOBUR &R, MEFHERE 49, 1-23.

5) R. Radtke, D. Townsend, S. Folsom and M. Morrison, Strontium: calcium ratios in larval
herring otoliths as indicators of Environmental histories,Env. Biol. Fish., 27, 51-61 (1990).

6) FKITIETR « /M - Fi R (2010) @ B SriCa kB HEET 2% 0 A X A OERKEE AT L.
MR ROKEEH AT E > % — : http!//www.agri-kanagawa.jp/suisoken/Sakana/Misc/Kinmedai/

7) K. Sera and S. Futatsugawa, “Quantitative Analysis of Powdered Samples Composed of
High-Z Elements” Int’l Journal of PIXE, Vol.8, No.2, 3 185-202 (1998).

8) J. Itoh, S. Futatsugawa, Y. Saitoh and K. Sera, “Application of a Powdered-Internal-
Standard Method to Plant and Seaweed samples” Int’/ Journal of PIXE, Vol.15, No.1&2,
pp.27-39(2005).

9) Futatsugawa, S., Hatakeyama, S., Saitou, Y. and Sera, K. “Present Status of NMCC and
Sample Preparation Method of Bio-Samples. "Int'l Journal of PIXE Vol. 3- 4, 319-328
(1993)

10) K. Sera, K. Terasaki, S. Murao, S. Futatsugawa and Y. Saitoh, “A Three-detector
Measuring System Using a Pure-Ge Detector,” Int’l Journal of PIXE, Vol.13, No.1, 2 23-35
(2003).

11) K. Sera and S. Futatsugawa, “Spectrum Analysis Taking Account of the Tail, Escape
Functions and Sub-lines (SAPIX version 4),” Int’] Journal of PIXE, Vol.10, No.3, 4 101-114
(2000).

238



NMCC 21 2014

12) JiSFEIL, BOFIUAR, BRI, HRBF—R, %EREE . S T 1(2014): 20. H ARITHERE ¥ > A
B A BEAICEHENDMEICHESHT, NMCC H: R A A58 AR 800 5E, 20, 211-218.

13) R. Kimura, Y. Ozeki and H. Kubota, Up-estuary dispersal of young-of-the-year bay
anchovy Anchoa mitchilli in the Chesapeake Bay: inferences from microprobe analysis of
storontium in otoliths. Marine Ecology Progress Series, Vol. 208, 217-227, (2000)

14) D. Kinsman and H. Holland, The coprecipidation of cautions with CaCo3 IV. The
coprecipitation of Sr2+* with aragonite between 16 and 96°C. Geochemi. Cosmochim. Acta, Vol.
33, 1-17 (1969).

15) M. Dietzel, N. Gussone and A. Eisenhouer, Co-precipitation of Sr2+ and Ba2+ with
aragonite by membrane diffution of CO2 between 10 and 50°C, Chem. Geol. Vol. 203, 139-151
(2004).

16) Y.Nozaki, Elemental distribution overview. In Encyclopedia of Ocean Sciences, Vol. 2, J.
Steele, S. Thorpe and K. K. Turekian, eds., p.840, Academic Press, London, (2001).

17) P. Lehodey, P. Marchal, R. Grandperrin, Modelling the distribution of alfonsino, Beryx
splendens, over the seamounts of New Caledonia, Fishery Bulletin, Vol. 92, p.748-759 (1994)

239



NMCC 21 2014

PIXE analysis of trace elements in otoliths of the alfonsino, Beryx

splendens, in waters of Sumisujima, Izu islands area

Y. Horii, S. Sakurail, K.IThara!, K. Sera2, S. Goto3 and C. Takahashi3

Miyake island Branch Office, Tokyo Metropolitan Government
642 Izu, Miyakejima, Tokyo 100-1201, Japan

1Department of Environment Science, School of Information Studies
Otsuma Women’s University
2-7-1 Karakida, Tama, Tokyo 206-8540, Japan

2Cyclotron Research Center, Iwate Medical University
348-58 Tomegamori, Takizawa, Iwate 020-0603, Japan

3Takizawa Laboratory, Japan Radioisotope Association
348-1 Tomegamori, Takizawa, Iwate 020-0603, Japan

Abstract

This study suggests the behavior ecological study of the alfonsino, Beryx splendens, by
analysis of trace elements in otoliths. We analyzed otoliths extracted twenty individuals of
the alfonsino in the water of Sumisujima, Izu islands area by PIXE method. Twenty one
elements were detected in otoliths of the alfonsino, seven elements were detected from all
sample. Sr/Ca ratio of otoliths from Sumisujima and Aogashima areas was higher than those
from Hachijo-jima and Okinotorishima areas. This result suggests that the alfonsino from
Sumisujima and Aogashima areas have inhabited in higher salinity and lower water
temperature area than those from Hachijojima and Okinotorishima areas. There were positive
correlation between the concentration of Si in otolith and body length in waters of
Sumisujima in the same way as those in waters of Hachijojima. This result suggests that
habitat areas of alfonsino has moved into deeper waters as alfonsino ages in waters of

Sumisujima.
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