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Tab.1 Sample size and size range of twelve prey fish species from Jiaozhou Bay
+SE
Species Scientific name Numbers SL ranges (cm) Mean size (cm)
fiit Thryssa kammalensis (Bleeker, 1849) 66 5.3—11.8 6.31+£0.07
figg Engraulis japonicus Temminck & Schlegel, 1846 61 4.9—12.5 10.60+0.14
i Liza haematocheila (Temminck & Schlegel, 1845) 43 7.6—15.6 11.69+0.28
Apogon lineatus Temminck & Schlegel, 1842 75 3.9—7.6 5.10+0.04
Callionymus richardsonii Bleeker, 1854 81 4.7—11.1 7.90+£0.16
Callionymus sagitta Pallas, 1770 95 3.0—10.7 4.93+0.13
Acentrogobius pflaumii (Bleeker, 1853) 105 2.6—5.5 3.79+0.07
Amblychaeturichthys hexanema (Bleeker, 1853) 197 3.1—11.4 6.79+0.05
Tridentiger barbatus (Gunther, 1861) 84 2.5—10.1 5.98+0.19
fiy Sebastes schlegelii Hilgendorf, 1880 110 3.7—12.5 7.04+0.16
il Sebastiscus marmoratus (Cuvier, 1829) 91 29—7.4 3.28+0.05
Hexagrammos otakii Jordan & Starks, 1895 121 5.5—18.0 9.55+0.20
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Fig. 2 Images of sagittal otolith for 12 prey fish species in > 8 b 3(P<0.05),
Jiaozhou Bay (left otolith)
A. fit Thryssa kammalensis (SL=63 mm, W=2.57 g, OL=
2.70 mm, OW=1.59 mm); B. fi¢ Engraulis japonicus (SL=108 mm, 2.2
W=13.54 g, OL=3.31 mm, OW=1.36 mm); C. # Liza haemato- , 12
cheila (SL=130 mm, W=26.40 g, OL=5.40 mm, OW=2.19 mm);
D. Apogon lineatus (SL=60 mm, W=6.15 g, OL=4.36
mm, OW=3.11 mm); E. Callionymus richardsonii (P<O'01) ? 9
2
(SL=101 mm, W=10.45 g, OL=2.80 mm, OW=1.22 mm); F. R 0.8, )
Callionymus sagitta (SL=75 mm, W=4.71 g, OL=1.92 mm, 3 (ﬁ}% Engrau”s japonicus
OW=1.05 mm); G. Acentrogobius pflaumii (SL=38 2 2 .
) gobius p ( ) R (0.7< R?<0.8);
mm, W=0.59 g, OL=1.90 mm, OW=1.56 mm); H. 1
Amblychaeturichthys hexanema (SL=94 mm, W=9.90 g, 5 ’ 5
=)
OL=4.74 mm, OW=3.39 mm); 1. Tridentiger barbatus (R™>0.8), fig R (3
(SL=70 mm, W=7.60 g, OL=3.20 mm, OW=1.94 mm); J. 12 s 10
fili Sebastes schlegelii (SL=78 mm, W=13.50 g, OL=4.24 mm, R?
OW=2.41 mm); K. fify Sebastiscus marmoratus (SL=34 mm,
) i ( 2 (i )2 R?
W=0.78 g, OL=1.58 mm, OW=0.86 mm); L. .,
Hexagrammos otakii (SL=152 mm, W=80.9 g, OL=2.74 mm, > > fiie
OW=1.34 mm) (R2:0.77g)
SL , W ,OL , OW 2 2
SL: fish standard length, W: fish weight, OL: otolith length, OW: (R7=0.643), (R*=
otolith width) 0.923) (R*=
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Tab. 2 Length-weight relationship parameters and determination coefficient for twelve prey fish species from Jiaozhou Bay
. a 95% CL of a b 95%CL of b R’
Species
fi Thryssa kammalensis 0.007 0.007—0.008 3.190 3.131—3.249 0.953
fix Engraulis japonicus 0.004 0.003—0.006 3.309 3.173—3.444 0.963
##% Liza haematocheila 0.013 0.011—0.017 3.008 2.923—3.093 0.966
Apogon lineatus 0.016 0.014—0.018 3.371 3.291—3.451 0.927
Callionymus richardsonii 0.012 0.009—0.015 2.933 2.820—3.045 0.934
Callionymus sagitta 0.010 0.009—0.012 2.995 2.905—3.085 0.977
Acentrogobius pflaumii 0.011 0.010—0.012 3.099 3.020—3.179 0.910
Amblychaeturichthys hexanema 0.014 0.013—0.015 2.871 2.837—2.906 0.929
Tridentiger barbatus 0.014 0.012—0.016 3.249 3.158—3.339 0.982
fifi Sebastes schlegelii 0.014 0.012—0.016 3.335 3.257—3.413 0.980
fily Sebastiscus marmoratus 0.017 0.015—0.019 3.211 3.108—3.314 0.940
Hexagrammos otakii 0.008 0.007—0.009 3.341 3.271—3.410 0.975
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Tab. 3 Regression equations and determination coefficient for fish standard length (SL) with otolith length (OL), width (OW), long radius (LR) and

short radius (SR) for twelve prey fish species from Jiaozhou Bay

(mm) (mm) R (mm) (mm) R
Species SL-OL SL-OW

fi Thryssa kammalensis SL =25.0940L — 4.6703 0.959 SL=157.7020W - 30.381 0.927
fix Engraulis japonicus SL =29.9420L + 9.230 0.778 SL=75.4030W + 5.942 0.643
fiff Liza haematocheila SL =34.1850L - 50.355 0.891 SL =74.7470W - 36.371 0.802
Apogon lineatus SL = 14.4620L — 5.5535 0.881 SL =23.4560W — 13.68 0.834
Callionymus richardsonii SL=40.3100L - 17.018 0.753 SL =105.440W — 27.665 0.831
Callionymus sagitta SL=41.3950L — 18.657 0.742 SL =90.0390W — 18.34 0.923
Acentrogobius pflaumii SL=120.2180L + 0.6094 0.804 SL =24.5390W - 0.2861 0.812
Amblychaeturichthys hexanema SL =24.5990L — 22.323 0.962 SL=36.9160W —30.043 0.957
Tridentiger barbatus SL =29.6140L — 18.806 0.909 SL =52.9280W —34.774 0.909
fifli Sebastes schlegelii SL =24.6660L — 18.894 0.877 SL =45.4190W - 21.526 0.871
fifh Sebastiscus marmoratus SL=15.5010L + 8.2057 0.912 SL =34.7230W + 2.2006 0.902
Hexagrammos otakii SL=49.9150L +2.3717 0.908 SL=129.770W - 35.381 0.924

(mm) (mm) R (mm) (mm) R

Species SL-LR SL-SR

fi Thryssa kammalensis SL=4547LR —-4.7115 0.955 SL = 122.34SR - 23.566 0.888
fi Engraulis japonicus SL=55.275LR +10.151 0.778 SL=181.22SR — 1.495 0.579
fi## Liza haematocheilus SL=63.327LR —44.353 0.879 SL=178.75SR - 42.773 0.725
Apogon lineata SL =28.734LR - 5.9633 0.885 SL =44.378SR — 5.2481 0.704
Callionymus richardsonii SL=76.038LR - 15.395 0.756 SL=229.31SR —20.628 0.785
Callionymus sagitta SL=81.357LR —20.282 0.750 SL=207.76SR — 16.86 0.930
Acentrogobius pflaumii SL =38.26LR + 1.1405 0.800 SL=61.717SR — 3.7328 0.831
Amblychaeturichthys hexanema SL =48.084LR —24.339 0.957 SL = 84.984SR - 32.792 0.941
Tridentiger barbatus SL=56.973LR - 18.615 0.899 SL=111.23SR - 33.179 0.897
fifi Sebastes schlegelii SL=48.138LR — 18.911 0.875 SL =92.589SR — 17.585 0.851
fifh Sebastiscus marmoratus SL =30.304LR + 7.6465 0911 SL = 68.464SR + 6.0158 0.886
Hexagrammos otakii SL =90.533LR + 5.0883 0.906 SL =328.24SR — 47.324 0.924
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RELATIONSHIPS BETWEEN OTOLITH SIZE AND FISH SIZE FOR TWELVE
PREY FISH SPECIES FROM JIAOZHOU BAY

MA Qiu-Yun', XUE Ying', XU Bin-Duo', JI Yu-Peng', CHEN Xue-Gang”, HAN Dong-Yan'
and SUN Yuan-Yuan'

(1. Fisheries College, Ocean University of China, Qingdao 266003, China; 2. Huangdao Oceanic and
Fishery Bureau, Qingdao 266500, China)

Abstract: Based on the bottom trawl surveys in Jiaozhou Bay from November 2008 to August 2009, the relationships
between otolith size (including otolith length, width, long radius and short radius) and fish length of 12 prey fish species
were studied in order to provide basic information for further research of feeding ecology of higher trophic level fishes
and marine trophodynamics. A total of 1063 samples were collected for all the 12 fish species, belonging to 3 orders, 7
families and 1lgenera. Results showed that there were significant power functional relationships between length and
weight for 12 prey fish species (P<0.05). The coefficient of regression (b) in the length-weight relationship functions
ranged from 2.871 to 3.371, with the mean value of b being 3.159+0.110 (95% CL). In all the 12 prey fish species, Am-
blychaeturichthys hexanema had the lowest value of b and Apogon lineatus had the highest value. T-test showed that
Liza haematocheila and Callionymus sagitta presented isometric growth (P<0.05), Callionymus richardsonii and A.
hexanema presented negative allometric growth (P<0.05), and the other 8 species presented positive allometric growth
(P<0.05). The analysis of variance indicated that the regressions between otolith size and fish standard length were ex-
tremely significant (P<0.01). In all 48 regression functions, the determination coefficients (R*) were larger than 0.8 in 37
functions, between 0.7 and 0.8 in 9 functions and lower than 0.7 in the rest two functions. Among all the 12 fish species,
A. hexanema had the highest value of R*(close to 1), while Engraulis japonicus had the lowest value of R* (lower than
0.8). According to the value of R” in different functions of the same species, the regression functions of otolith length
and width to fish standard length fitted better than the functions of otolith radius to fish standard length for most fish
species. Therefore, the size of prey fishes could be estimated by means of otolith length and width. On the other hand,
because the tip of the otolith may be damaged frequently in the stomachs of fish, which made it uneasy to measure ac-
curate otolith length, so the regression function of otolith width to fish standard length is more suitable in practice.

Key words: Jiaozhou Bay; Prey fishes; Sagittal otolith; Fish length; Otolith sizes



