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Morphologic Characters of the Sagittal Otoliths of the
Fishes of the Genus Coilia from China
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Abstract Morphological characters of the left sagittal otoliths were measured and analyzed based on 205 specimens of
2-year-old Coilia of the four Chinese species Coilia nasus C. grayii C. mystus and C. brachygnathus collected
from Changjiang estuarine and Fujian coastland in China in April and October 2005. The results showed that on the
sagittal otoliths of all the Chinese grenadier anchovy there exist an antirostrum and a rostrum but no postrostrum and
pararostrum. The central protuberance is indistinct. There are a few knobs on the dorsal side and some leafed aragonite
crystals triangle-shaped and limitedly on the ventral. The cannular sulcus is conspicuous and tubular with a closed end
in the back.The sagittal otoliths have a length of 1.68% —2.8% of their body lengths and a weight of 0.26%0 —
1.71%o of their body weights. In terms of the weight or the area of the sagittal otoliths C. grayii and C. mystus have
the largest followed by C. nasus. C. brachygnathus has the smallest which showed a significant positive correlation
with the time period of the species lived in seawater. Sagittal otoliths of C. nasus and C. brachygnaythus are lighter
and thinner with an average weight per unit area of 1.22 — 1.40 mg/mm’ Otoliths of C. grayii and C. mysus are
relatively heavier and the average weight per unit area is about 1.86 mg/mm’ . The variation coefficients of length

height and weight per unit area of the sagittal otoliths are smaller than those of the body lengths and especially those of
the body weights in all four species. The morphological stability of sagittal otolith is remarkably higher than that of their
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body shape.
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Table 1 Sampling localities sampling times standard length body weight and numbers of four Coilia species

Species Samoling locati Sampling date Ind Body length Body weight
pecies ampling location i nd. Mean + SD. mm Mean+ SD g
C . mystus 2005-04 109 148.1+19.4 10.76 £4.14
C. grayii 2005-10 13 213.6+14.2 32.82+6.93
C. brachygnathu 2005-04 50 148.1+29.4 8.16+4.52
C. nasus 2005-04 33 234.8+35.5 55.51+25.28
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Fig. 2 Sagittal otolith with technical terms of genus Coilia proximal surface
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2 Mean + SD
Table 2 Sagittal otolith characters for measures and its proportion

Species L mm H mm LR mm /i L2 Ly/ia LRL
C. mystus 4.15+0.38 3.21+0.32 0.81+0.12 1.30+0.03 1.19+0.07 0.93+0.05 0.20+0.03
C. grayii 5.04+£0.24 4.03+0.19 1.03+0.16 1.25+0.03 1.11£0.07 1.00£0.04 0.19+0.03
C. brachygnathu ~ 3.27 +0.29 2.56+0.24 0.42+0.11 1.28+0.04 0.94+0.05 1.11+0.07 0.13+0.03
C. nasus 3.89+0.30 2.93+0.23 0.55+0.09 1.34+0.03 0.98+0.07 1.07+0.06 0.14+0.02
3 Wo

Table 3 Sagitta-weight Wo sagitta-area and unit sagitta-weight

. Wo Wo/W Sagilta area Unit area sagitta weight
Species L/BL Mean = SD mg 3 ) )
% Mean + SD 10 Mean + SD mm Mean + SD mg/mm
0
C . mystus 2.82 17.06 + 4.46 1.71£0.40 10.06 + 1.65 1.85+£0.24
C. grayii 2.37 26.84+£2.74 0.84+0.13 14.39+1.08 1.86+0.08
C. brachygnathu 2.24 7.20+1.87 0.97+0.36 5.96+1.04 1.22+0.14
C. nasus 1.68 10.95£2.79 0.26+0.16 8.13+1.41 1.40+0.19
2.3 4 4
4

4

Table 4 Comparisons for variation coefficient of body length and sagittal otolith characters

Variation coefficient %

Species
Body-length ~ Body-weight  Sagitta-weight ~ Sagitta-length ~ Sagitta-height ~ Sagitta-area ~ Unit sagitta-weight
C. mystus 13.11 38.48 26.14 9.16 9.97 16.40 13.05
C. grayii 6.67 21.12 10.21 4.76 4.71 7.51 4.30
C. brachygnathu 15.12 55.39 25.97 8.87 9.38 17.45 11.48
C. nasus 15.12 45.54 25.48 7.68 7.85 17.34 14.12
22
3
3.1 3-2

20 21
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18 19



44 - Chinese Journal of Zoology 42
Y
fit 5
4 1.68%
Y ~2.82%
19
fi5 1.25~1.34
fiz
4 5
5 4
Table 5 Morphological comparison of sagittal otolith of Chinese genus Coilia with other fishes
L/BL
. Postrostrum and Shape of dorsal Shape of ventral L/H .
Species % Reference
pararostrum crystal crystal
2 2.1 2.1 19
Alectis indica ' '
S 3.16 2.45 19
Formio niger
1.20 2.59 19
Rachycentron canadum
2.06 1.65 1
Mene maculata ?
5.64 1.39 19
Lactarius actarius
2.27 2.04 1
Rastrelliger kanaguria ?
- - 18
Gadus morhua
- - 18
Anguilla anguilla
. - 18
Scophthalmus maximus
ﬁF‘
- - - 18
Engraulis encrasicolus
1.68~2.82 1.25~1.34
Coilia 68 8 > 3
3.2
2 4

70%
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I IR HAGER RER BT HELH <40; 2. IHEHABR REFAPRENE FEME KBL x 100;
3. LSt R HANME; 4. RFXHEAAME; 5. I RKHEAANME,; 6. EHKEELHNE

1. Sectioned sagitta of C . nasus ,showing annulus, opaque zone and translucent zone, x 40; 2. Sectioned sagitta of C . nasus , showing
a core, primordium and growth increments, x 100; 3. Sagitta proximal surface of €. grayii ; 4. Sagitta proximal surface of C . mystus ;

5. Sagitta proximal surface of C. nasus; 6. Sagitta proximal surface of C. brachygnathus .





