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Life history of chum salmon Onchorhynchus keta during the period mg?rating in

the North Pacific inferred from scale and otolih elemental and stable isotopic
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Stable isotope anaIKsis (S1A;d 15N & 13C) of scales from chum salmon
(Oncorhynchus keta) ascending the Tsugaruishi River (lwate Prefecture) in the 1980s and 2010s
revealed that food item of 2010s fish during their migration in the North Pacific did not differ
from that of 1980s fish. Younger aged (two-year-old) fish comprised of small sized one has higher
relative growth rate during last _growth period (RGR) with higher scale & 15N than fish of higher
ages, suggesting that they inhabited an feeding environment that yielded higher SI in early
migration period. It also indicates that they might have a migration route different from the other
aged fish havinglowerRGR and lower SI. Otolith elemental analysis revealed that Ba/Ca, Li/Ca and
Sr/Ca periodically fluctuated in the otolith portion corresponding to the migration period in the
North Pacific. Those peak positions and levels were different among the individual origins,
suggesting that migration route varied among origins.



15 b 13

Rmsay
et al. 2012, Woodcock et a. 2014
Trueman et a. 2012

1980

1980

Overplating

2011 12
5 H,0, 5 NaOH 12
HCI 4
1 2
V4 18 1/16
12
1 5
Overplating 4 5

UNmmgmmer — (1-X) 0°Namanonssowts
+ 8"Nmpsonssones - (1)

S Namgmazn = (1-X) S Namsnonssonen: Bmsnonrsoken
+ 8 Nmpzonasonzs

Xy X 1 2
Overplating

FLASH2000/DELTA V, Thermo Fisher
Scientific

O BN=13% & B¥C -19.6% Sl



PDB(Pee Dee

Belemnite )

SfE = [Rezp/Rigsstes- 1] x 1000 ---(3)
R:ER. FHERBRRERLIKL

1982 1984 2011 2013
3 6
Overplating

1. S ALt 8

(2R3 % =351
2011
3 6 2013
2
2011 4
13 4
47

213nm
ND-YAG laser ablation system, New Wave
ICP 7700

Agilent

15
o ™N
13
(®
0.1mg
0.1 mg
2.0
o &po 5 ©
~ 20 S, XBE
7 20 1, o%%%
Z 40 - 0? °
8 60| o°
o]
80 { ©
-10.0 . - .
0.00 0.05 0.10 0.15 0.20
0.5 FiE(me)
00 A o 0 R
oo ° o
~ 05 1 00® @
£ @Q) o
101  Jogo
S45 1 &
20 1 @
25
0.00 005 010 Q15 020

HE(mg)

B2. B #rHito EE(mg) & 815N, 813CD fED E(LF
E—@ BE1/2C s AL ABO R ERGEREDEDOE

{tzTd.

5 Bc

0.72%0 0.08 0.62%o

Ovetrplating

4 062 5

5 BN
0.18

0.63



70 4 —
> 2 2@ o , e S,
40 1.
0.42 a0 o = %33*%
-~ DE o a age
1 =1
10+
é -
o
E 5- T T T T T T T T T T
§ 45 50 55 60 65 70 75 80 85 90
% Folk length (cm)
15 ‘% %E(b) E
"N 3 4 6 2 40 &
LR B
1982 1984 20 ;
o
2011 2013 o 1
be) 13C ) )
2 3 4 5 5
FEOP I b AR (i)
B4, EIE EEREEINE EEDOEER
4
Ca Li Na Mg K Mn Zn S Ba
6 15N 6 13C
95 134%. -17.6 -14.0%o Ba/Ca Li/Ca Sr/Ca
Ba/lCa Li/Ca
5 N
R
2
15
o "N R EYIEE T TimsATEm
3 10 {3 b3 = B
g 5+ A 1
4 2 Eol—te st |
3 15 Tiomansnm 13
8 10 el B S #
T % s B 0 b % & 7 1w
Distance (%)
05, BBL/CaD BEIC#5Z (L. BRANIMTE — 70 (180 BH B3,
1980
.
13
o 2010
g?1 ° °° o 3§> - ’
=z & St oo 4
e;o 11 &O 4
a0 e
® © age 2 (Ishikari)
10 4 - ® age 2 (Shizunai)
o age3
a o a0es
9 + age6
.:8 -1|7 -1Is -tls -1I4
5"°C (%)
3. I L ERLSRABRESORER ML




1)

2)

3

4)

11
Shirai K., Otake T., AmanoY.( 6 ,2

) Temperature and depth distribution of

Japanese edl eggs estimated using otolith
oxygen stable isotope. Geochimica et
Cosmochimica Acta,
Miller M.J.,, Wouthyzen S., Otake T.,

Tsukamoto K. ( 10 , 10 )

, (inpress)

Contrasting biodiversity of eel larvae across

the central Indian Ocean subtropical gyre.

Deep-Sea Research Part |1, , (in
press)
, ., ( 5 .6
)

: , 83: 681-684, 2017
Fullenbach C.S., Schone B.R., Shirai K.,
Takahata N., Ishida A., Sano Y. Minute
co-variations of S/Ca ratios and
microstructures in the aragonitic shell of
Cerastoderma edule (Bivalvia) — Are

geochemical variations at the ultra-scale

5)

6)

7)

8)

9)

masking potential environmental signals?
Geochimica et Cosmochimica Acta, s
205: 256-271, 2017.
https://doi.org/10.1016/j.gca.2017.02.019

Kubota K., Shirai K., Murakami-Sugihara N.,
Seike K., Hori M., Tanabe K. Annual shell
growth pattern of the Simpson’s hard clam

Mercenaria stimpsoni as revealed by

sclerochronological and oxygen stable
isotope measurements. Palacogeography,
Palaeoclimatology, Palaecoecology, ,
465: 307-315, 2017.

http://dx.doi.org/10.1016/j.palaco0.2016.05.0
16

Hata M., Kawakami T., Otake T. Immediate
impact of the tsunami associated with the
2011 Great East Japan Earthqauke on the
Plecoglossus altivelis altivelis population
from the Sanriku coast of norther Japan.
Environmental Biology of Fishes, ,
99: 527-538, 2016. DOI
10.1007/s1064-016-0495-8

Miller M.J., Feunteun E., Tsukamoto K.,
Otake T. (9 , 13 ) Biodiversity
and .distribution of leptocephali from west of
the Mascarene Plateau in the southwest
Indian Ocean. Progress in Oceanography,

, 137:84 -102, 2015.
http://dx.doi.org/10.1016/j.pocean.2015.
05.026
Feunteun E., Miller M.J., Tsukamoto K.,
Otake T. ( 8 , 12 ) Stable isotope
composition of anguilliform leptocephali and
other food web compositions from west of
Plateau.
Oceanography, , 137: 69-83, 2015.
http://dx.doi.org/10.1016/j.pocean.2015.
05.024
Hori M., Sano Y., Ishida A., Takahata N.,

the Mascarene Progress in

Shirai K., Watanabe T. Middle Holocene



daily light cycle reconstructed from the
strontium/calcium ratios of a fossil giant
clam shell. Scientific Reports, , 5

8734,2015. DOI 10.1038/srep08734

10) Takahata H., Asami R., Otake T., Abe O.,

11)

Miyajima T., Kitajima H., Iryu Y.
Quantitative  analysis of intraspecific
variations in the carbon and oxygen isotope
compositions of the modern
cool-temperature brachiopod Terebratuline
crossei. Geochimica et Cosmochimica Acta,
, 170: 301 -320, 2015.
http://dx.doi.org/10.1016/j.gca.2015.08.006

] E E >

) , 82:146,2016

27

27,

Kawakami T., Shimizu Y., Otake T. ( 6 ,
9 ) otolith stable isotope and trace
element analyses to reconstruct migration
history of Chum salmon Oncorhynchus keta.
Symposium on growth-survival paradigm in
early life stages of fish: controversy,
synthesis, and multidisciplinary approach

( )s 27,

28

Sr:Ca
28
, 28

, Miller M.J., s

> ]

29
29

1
1) Amano Y., Shiao J-C., Ishimura T., Yokouchi

K. Shirai K. Otolith geochemical analysis for
stock discrimination and migratory ecology of
tunas. In “Biology and ecology of Bluefin tuna”

pp. 225-250, CRC press (Florida, USA), 2015

@
OTAKE Tsuguo
20160525

@
SHIRAI Kotaro
70463908



