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Daily Growth Rate of” Bull-ard” (Stolephorus zollingeri and

Engraulis japonica) Estimated from Daily Ring of Otolith.

Tzong-Shyoung ‘Cheng

To understand the daily growth rate of "bull-ard", samples were collected
from Ta-Chi during September 1987-May 1988.  The results are summarized as
follows:

1. Two major species in "bull-ard" were found in the northeastern waters of Taiwan.
They were FEngraulis japonica and Stolephorus zollingeri. The former was
aboundant in Spring, the latter was in Autumn.

2. The shape of otolith of these two species was different. The rings in the otolith
of Engraulis japonica were more compactly and orderly arranged than those of
Stolephorus zollingeri,

The size of otolith of Engraulis japonica was smaller than that of Stolephorus
zollingeri for same body lenght class.

3. By means of Peterson's sampling method and frequency distribution of rings
group, the rings were estimated to form 1 ring/day for both species. From the
relationship between numbers of daily ring and body length, the growth rate of
Engraulis japonica was calculated to be 0.738mm/day in Spring and 0.592mm/day
in Autumn, and that of Stolephorus zollingeri was 0.868mm/day in Spring and
0.856mm/day in Autumn.

Key words:0tolith, Daily ring, Growth, Engraxlis japomica, Stoleohorus

zollingeri .
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Plate (1-A) Main and Secondary otolith of Engraulidae (x200)
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Plate (1-B) Secondary otolith of Engraulidae (x 2000)
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Fig. 1. Method of measurement of otolith.
Daily growth rings were counted at shadow part.
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Table 1 Monthly species composition of Engraulidae,catch in the northeastern
waters of Taiwan.

Species )
Month Stolephorus zollingeri Engraulis japonica
1987
Sep 9.2 O 8.8 (X
Oct 92.5 (%) 7.8 (D
Nov 87 ¢4) 13 ¢9)
1988
Apr 40.7 (%) 58.3 (%)
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Plate 2 Pseudo-ring
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HMRF3-A FERSHEER
Plate 3-A Otolith of Stolephorus zollingeri.

BAr 3-B HF®REHR
Plate 3-B Otolith of Engraulis japonica.
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Fig. 2 Relationship between standard length and radius of otolith of Engrauis juponica.
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Fig. 3. Relationship between standard length and radius of

otolith of Stolephorus zollingeri.
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Fig.4 Relationship between maximum and minimal radius

of totlith of Engraulis japonica.
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Fig.7 Frequency distributions of number of daily growth rings of
Stolephorus zollingeri catch in September and October 1987.
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Fig.7 Frequency distributions of number of daily growth rings of

Stolephorns zollingeri catch in September and October 1987.
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Fig. 8 Frequency distributions of number of daily growth rings of Stolephorus zollingeri

catch in November 1987.
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Fig. 9 Length frequency composition of "bull-ard” catch in April and May 1988.
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Fir. 10 Leneth freauencv composition of "bull-ard” catch in September and October 1987.
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Fig. 11 Length frequency composition of "bull-ard” catch in November 1987.
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Fig. 12 Relationship between standard length and number of daily growth rings of

Engraulis joponica in spring and autumn.
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