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Stable Oxygen and Carbon Isotope Methods in Identification of Fish Stocks
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Abstract ; Identification of fish stocks is one of the most important tasks in fisheries science and management. In this
paper,we illustrate the effect and application of stable oxygen and carbon isotopic composition of otoliths and the
correlation of 8O versus 8"/ C in identification of marine and anadromous fish stocks. Otoliths are aragonitic car-
bonate structures found in the inner ear of teleost fish and display rhythmic growth patterns. Compared with genetic
methods in fish stock identification, stable oxygen and carbon isotope analyses have two distinct advantages in deter-
mining (1)a time series from the otolith microstructure to separation of the different life stages of marine and anad-
romous fish; and (2) the oceanographic and environmental conditions to which the fish were exposed. Thus, the iso-
topic signatures of otoliths and the correlation of §'O versus §'"°C play a new and important role in identification of
fish stocks.
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(A)isotopic differences in the halibut obtained from Bering Sea and the Gulf of Alaska,especially §'%O;

(B)no boundary was found between the Gulf of Alaska and the British Columbia stocks
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Correlations of §'° O versus 8§ C in tagged Pacific halibut (ages 8)otoliths.
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Table 1 Stable isotope values and basic statistical data of groundfish otoliths.
(Note:one Pacific hake and two yelloweye rockfish otolith samples were lost)
Area N SBC(%) Mean SD P S O%n) Mean SD P
TeAE (159)
WA 89 —2.0~0.3 —0.9 0.41 1.1~2.7 1.9 0.27
OR 70 —2.0~—0.2 —0.9 0. 39 015 1.2~2.2 1.8 0.21 0.000
HLEE (128)
WA 65 —7.6~—6.1 —6.7 0.37 —0.5~0.1 —0.2 0.15
OR 63 —8.7~—5.8 —7.1 0.63 0.000 —0.8~—0.1 —0.4 0. 20 0.000
R A7 BE 40 (198)
WA 101 —6.1~—2.4 —4.2 0.77 —0.2~1.6 0.8 0. 44
0.78 . 0. 30
OR 97 —6.5~—2.5 —4.2 0. 80 —0.5~1.6 0.7 0. 36

T« S8 2 ST I AT — A TE AU R R P A B R BKE A R A B 0 T RO s b . WA S A BRI 2 s OR Oy BU) RO F2 5 N O REAR 2K

Mean ¥ SD Absif 22 P Ay ¢ K s R

Xt 5 [ RSP 3 W R 22 i R £ B 7 B R B AR
SE [ 2 28 o373 B 3% BT 80K B F 50 B4 R 22 BU G
i R L H AR JC 8 | JRAED W] Xl 73 Sy 7 2 e 7
FELL L H SR A0 A] RE R B — M e, BE— P
Sy HT RS B AR A B £ PR — 0 A R AR A BE S 2 AR

KA [R] R R 7 B8 A2 14 4 % — i HE G20 65 | 6 R
L H ) AN R R 22 5 R B [R5 3 20 A
Tk ER BRI L R A 4518 5 Ol R Y DA R
LB A — 2L



YA A Bk AL 2 58 273

2
0 -
2
g 4
g
O
2
-6
[ Hake-OR
EH Hake-WA
O Rock-OR
-8 @ Rock-WA
X Sable-OR
/\ Sable-WA
-10 T T T T T
-2 -1 0 1 2 3 4

5"y (%0)

T 20 15 1 P £ 0 A R et XA

P2 S o T 9 TR 30 €00 199 [ 57 3% A 43 S50 0 A 2 %
There were clear separations between oregon and Washington

samples in pacific hake and sablefish,but no
isotopic differences in yelloweye rockfish
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Fig. 2 The correlation of §'°O versus §" C in otoliths

of Pacific hake,sablefish,and yelloweye rockfish
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Fig. 3 Isotopic compositions of the otolith nuclei and

the fifth annual zones in yelloweye rockfish.
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Table 2 Blind-test results for the origin of hatchery and native sockeye salmon spawners (from the otolith samples of year 2002)
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Fig.5 The §"°0O and §" C variation and

separations in otoliths of Atlantic salmon
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