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The Relationship between the Subopercle Size and Body Length
of Walleye Pollock, Theragra chalcogramma (Pallas)*

Hideo Yosuipa** and Hidehiro Karo***

Abstract

Walleye pollock is one of the most important prey for large fishes, seabirds,
pinnipeds and whales in the subarctic marine environment. Undamaged sub-
opercles and otoliths of the fish are often found in the stomach contents of the
above predators. These are easily identified as belonging to the walleye pollock
because of their unique shapes. However in some predators, especially in
pinnipeds, the subopercles are more often found in an undamaged condition
than the otoliths. To understand these predator-prey interactions it is important
to be able to determine the fish size from the subopercle size. Consequently
the relationship between subopercle size and body length of walleye pollock was
studied.

Subopercels and otoliths were collected from 206 walleye pollock caught in
the Bering Sea during the summer seasons of 1977 and 1978. Correlation and
regression formulas were calculated for the relationship between subopercle size
or otolith size and body length by using the least squares method. The amount
of variation in the thickness of the subopercle made it a poor indicator of fish
size. The relation between subopercle length and body length showed statistically
higher values for the correlation coefficient than that between otolith length
and body length. Subopercle length vs. body length also does not have a distinet
inflectional point. Consequently, in determining the body length of walleye
pollock, the subopercle length is more useful than the otolith length.
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Fig. 1. Photographs (A-C) and measuring positions (D) of subopercle (upper) and otolith
(lower). Scale indicates 10 mm.
A) BL (body length): 274 mm, B) BL: 403 mm, C) BL: 536 mm, D) L: sub-

opercle length, L’: otolith length, W: subopercle width. W’: otolith width, 7':
subopercle thickness.
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Table 1. Values of regression coefficient (slope, a), elevation (b) and correlation coefficient (r)
between subopercle size or otolith size and body length of walleye pollock in the Bering
Sea, 1977-1978. Goodness of fit of regression line to data (t-test) and comparison of
two slopes in two body ranges (F-test).

~._ Rela- L-BL W-BL T-BL LI’-BL W’-BL
Size ™ tion -
group a b a b a b a b a b
125-248 1.0055 0.0629 | 1.0715 0.0198 0.8887 0.0888 | 0.8968 0.0342
mm t=31.26* t==25.06* t==30.11* t=26.38*
N=51 (r=0.9758) (r=0.9631) (r=0.9740) (r=0.9666)
F=3.450 F=1.899 F=12.003 F=14.024
[ df=1,202 { df=1,202 { df =1,202 { df =1,202
0.05<p<0.10| 10.1<p<0.2 p<0.005 p<0.005
251-590 0.9358 0.0936 | 0.9961 0.0311 0.7308 0.2150 | 0.7348 0.0871
mm t=57.53* +t=40.99% t=34.93* t=38.30*
N=115 (r=0.9777) (r=0.9574) (r=0.9426) (r=0.9516)
125-590 0.9695 0.0764 | 1.0505 0.0224 ‘
mm | =115.03% +=85.22%
N=206 (r=0.9924) (r=0.9862)
200-590 2.3686 0.00000144
mm £=20.17*
N =180 (r=0.8341)

log Y=alog X-+logh, Y: L, L/, W, W, T (mm), X: BL (mm), N: Number.

Abbreviations are used as in Fig. 1.
*p<0.001
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