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Comparison between surface reading and cross-section methods for age determination in the flathead flounder, Korean

flounder, and scale-eye plaice in the Sea of Japan, off Hokkaido
NoBorRU HOSHINO*, HirosHl YAMAGUCHI, Yukio MIHARA AND SHUKA MARUYAMA

*Hokkaido Research Organization, Central Fisheries Research Institute, Yoichi, Hokkaido, 046-8555, Japan

To establish an appropriate method for age determination of the flathead flounder (Hippoglossoides dubius), Korean flounder
(Glyptocephalus stelleri), and scale-eye plaice (Acanthopsetta nadeshnyi) collected from the Sea of Japan, off Hokkaido, we compared
the number of translucent zones on sagittal otoliths that were counted using the cross-section and surface reading methods. The
translucent zones were counted by 4 researchers with experience in the observation of flatfish otoliths. For all species, we counted
1 or 2 more translucent zones by using the cross-section method than by using the surface reading method, on an average. The
translucent zones formed in the otoliths of old specimens were counted more precisely by using the cross-section method than the
surface method. Our results suggested that the cross-section method is more appropriate for age determination of these species.
Conversely, the consistency of the count among the readers for the cross-section method was lower than that for the surface reading

method. Therefore, training for age-reading is required for precise determination of age.
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Table1 Information of samples using otolith analysis in this study

Date Location Depth(m) Total samples S.L.mm(min-max)
H. dubius 21-Jul-2009 43°57'N 141°10'E 260 55 254(134-400)
G. stelleri 14-Sep-2010  43°57'N 141°9.5'E 269 47 196(90-351)
A. nadeshnyi  14-Sep-2010  43°50'N 141°8.3'E 257 63 184(89-333)




(a) (b)

H. dubius
S.L.293mm, Female

G. stelleri

S.L.202mm, Male

REESHMOTNBBETEORE 3

(c)

A. nadeshnyi

5.L.208mm, Male 1mm

Fig. 1 Photographs of (a)Hippoglossoides dubius, (b)Glyptocephalus stelleri, and (c)Acanthopsetta nadeshnyi

otoliths. Each broken line shows a cutting line.
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A. nadeshnyi S.L.208mm, Male

Fig. 2 Measurement line (arrowhead) for the growth direction
in a cross-sectioned otolith.
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Table2 Mean number (minimum-maximum) of translucent
zones counted by the 4 readers
The upper row shows the cross-section ; the middle row
shows surface reading; and the bottom row shows
Wilcoxon's statistics.

Reader A Reader B Reader C Reader D

9.2 (5-17) 10.1 (5=17) 7.9 (3-15) 9.6 (5-16)

H. dubius 7.4 (4-13) 7.3 (4-12) 8.1 (3-17) 7.6 (3-16)
31.5 (p=<0.01) 3.5(p=0.01) 182 (p=0.05) 49.5(p=0.01)
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94(4-17) 8.7 (4-13) 10.6 (4-20) 8.1(3-17)

A. nadeshnvi 8.3 (4-13) 7.6 (4-13) 8.9 (4-13) 8.2(4-18)
50 (p<0.01) 44 (p=0.01) 39 (p<0.01) 117.5 (p=0.05)
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Fig. 3 Relationships between the number of translucent zones counted using surface reading and cross-section

methods.
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Table3 Precision of the translucent readings between
the 2 methods
Upper row show CV, and the bottom row
show Kruskal Wallis statistics

Cross section Surface reading
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’ 4.96 (p=0.05) 7.49 (p=0.057)
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Counts of translucent zone on surface

Fig. 4 Differences in the number of translucent zones
counted by reader A by using the surface reading
and cross-section methods.
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Fig. 5 Changes in the CV for the number of
translucent zones among the readers.
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Fig. 6 Changes in the average length (=SEM) of the
perpendicular drawn from the line (broken line
in Fig.2) to the edge of each translucent zone.
The line set from the otolith core towards the edge
of the first translucent zone. Each translucent zone
was determined by reader A.
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Fig. 7 Relationships between standard length and the
number of translucent zones counted by reader
A. Each translucent zone was counted using
the cross-section method.
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