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Results
® Based on between reader comparisons (>600 ® In 2012 Saffron cod (L..,= 363 mm, K= 0.378)
samples) of two independent age readers, attainedlarger asymptoticsizes at faster growth
agreement (+/- 0 years) was 70% and 90% for rates than Arcticcod (L..,= 209 mm, K = 0.312)
Arctic cod and saffron cod, respectively, with low (Fig. 3).
relative bias (functional regression). ® Arctic cod growth rates were higher with more
® For saffron cod, peaks in 0180 signature northerly latitudes suggesting a possible cline
corresponded to the visual interpretation of (C. Chukchi K=0.324 > S. Chukchi K=0.297 > N.
winter (translucent) growth zones verifying the Bering K=0.171) (Fig. 3).
annual growth patterns (Fig. 1a & 1b). ® Both species exhibited reduced asymptotic sizes
® Growth relating body weight to body length and higher growth rates in 2012 compared to
Abstract Methods differed between species but not regions (Fig. 2): the same regions 33 years earlier, in the late
We analyzed the growth dynamics of Arctic cod ® Over 2,000 Arctic cod and saffron cod otoliths from W, =1.30E75-[2% W,. = 6.075E76 - L3 1970s. Saffron cod in 1970s: L, =560 mm, K =
(Boreogadus saida) and saffron cod (Eleginus gracilis) the 2012 Arctic EIS survey, and 1,100 from a e gt vional to body size: 0.121 compared to saffron cod in 2012: L. = 363
from the northern Bering Sea, Bering Strait, and Chukchi National Marine Fisheries Service 1976-79 baseline B i mm, K= 0.378, and Arctic cod in 1970s: L., =
Sea from data collected during the 2012 Arctic survey were analyzed. OL,. = 0.28 + 0.04 FL; OL;, = 1.39 + 0.05 FL. 244 mm, K = 0.276 compared to Arctic cod in
Ecosystem Integrated Survey (Arctic EIS). Specifically, ® An age determination criteria was developed and 2012: L.=209 mm, K= 0.312 (Fig. 3).
our objectives were to: 1) develop an age determination evaluated for between reader precision. Saffron cod
procedure for estimating the age of fish from otoliths, were aged from 0.4 mm transverse thin sections,
2) characterize the growth dynamics both in terms of while Arctic cod were aged using the transverse cuts
population age compositions and estimating growth and burned to enhance patterns.

curves, and 3) examine spatial variation in growth
among regions of the Chukchi and Northern Bering
Seas. Otoliths (and length data) collected during

Body size and otolith growth metrics were analyzed
for species-specific functional forms.

previous 1976-1979 baseline National Marine Fisheries ® Otolith oxygen isotopes (0'°O) were used to verify
Service surveys were analyzed to provide a comparison the annual winter and summer growth, which was _
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to fish growth in 2012. Otolith growth increments were confirmed by laboratory temperature studies. 450
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Figure 1a. Sequences of sub-annual oxygen (6'20; open dots) and carbon (5{%(;
black dots) isotopes from 3 saffron cod otoliths, plotted by successive sa :
number from the otolith core to margin (left). Saffron cod otolith cross sectic S~
(right), which were microsampledfrom the core to the margin, correspondto
the 6§80 sequences. The 6§80 signaturesfrom these otoliths show that S
translucent growth zones(annuli) coincide with 60 maxima, and indicate

annuliform during winter months when water is cold. o -_ YN L ) ) ‘ \ ACk“OWIedg
- = - “ A : : . - i 4 ’ T . . \ : pes "5 : ’

Jorton Sound: 63.1°N-65. 5°N), southernC ukchi Sea
e central Chukchi Sea during the 1976-1979 AFSCbaseline
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Bureau of Ocean Energy Management (BOEM) through Cooperatlve
Agreement M12PG00018 between BOEM, Alaska Outer Continental
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