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Otolith Growth Characteristics of Collichthys lucidus
from the Pearl River Estuary
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Abstract : Morphological parameters and otolith growth of Collichthys lucidus were investigated by counting and
measuring the daily rings in the left sagitta. Linear, logarithmic, polynomial, functional and exponential growth
equations were used to describe the growth of otolith by morphological parameters of sagitta and to determinate
daily age by the daily ring of sagittae. The long diameter of otolith in C. lucidus grew longer as fish body length
increase within the range of 29. 8 —104.0 mm, but the ratio of short diameter /long diameter and short radius/
long radius was rather stable. A significant power functional relationship was found out between long, width and
weight of sagitta and between long radius and short radius. The relationships between length, width, thickness
and weight of sagitta with fish body length and weight showed a significant power relationship except for the
parameter of fish body length and thickness of sagitta which was represented by quadratic polynomial function
equation.
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Fig. 1 Relationship between body length and long

diameter of sagitta in Collichthys lucidus
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Fig.2 Ratio between short and long diameter, short

and long radius of otolith of Collichthys lucidus
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Fig. 3 Relationship between long radius and short

radius of the sagitta in Collichthys lucidus
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Fig. 4 Relationship between length and width
of the sagitta in Collichthys lucidus
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Fig. 5 Relationship between length and weight
of the sagitta in Collichthys lucidus
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Fig. 6 Relationship between width and weight
of the sagitta in Collichthys lucidus
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Fig. 7 Relationship between sagitta length, width, thickness and body length,

body weight in Collichthys lucidus
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Fig. 8 Relationship between long radius of sagitta and body length(a) , body weight(b) in Collichthys lucidus
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Fig. 9 Relationship between sagitta weight and body length(a), body weight(b) in Collichthys lucidus
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Table 1 Mathematical models describing the sagitta growth of Collichthys lucidus

HERXR PRI A ® R
Growth relationship Function Equation
T4 Linear SL =0.0524 L + 0.552 6 0.937 4 0.968 2
/ H PR Functional SL =0.112 3 085527 0.949 1 0.970 5
KB (SL) MK (L) . — e .
) X8 PR L Logarithmic SL = 3.211n(L) -9.144 5 0.926 3 0.962 4
Body length and long diameter o
FEEUPREL Exponential SL = 1.509 5e*0138L 0.9350 0.967 0
ZIRZIA Polynomial  SL = 5x1077 [2 + 0.0523 L + 0.5544  0.937 4 0.968 2
T4 Linear LR = 1.2052 SR -0.039 5 0. 896 9 0.947 0
., s % PR A Functional LR=1.110 3 SR"4* 0.933 3 0. 966 0
K242 (LR) -3 242 (SR) .
) ) BRI %L Logarithmic IR = 2.1672 1In(SR) + 0.983 4 0.907 7 0.952 7
Long radius and short radius ) :
HRELPREL Exponential LR = 0.682 1% 3¢ 0.891 0 0.943 9
ZIRZWiK Polynomial LR = -0.276 2 SR® + 2.264 SR-0.9562  0.908 6 0.953 2
HEZ Linear SL = 1.335 SH + 0.183 6 0.909 6 0.953 7
X X L pR%Y Functional S = 1.449 9 SH*9637* 0.9379 0.968 5
HAK(SL) -BASE(SH) e — % .
K K X E PR Logarithmic SL =3.5939 In(SH) + 0.4856 0.903 5 0.950 5
Length and width of the sagitta o )
FEEUPREL Exponential SL = 1.357 4¢%35365H 0.9212 0.959 8
ZIRZWA Polynomial  SL = —0.050 5 SH*> + 1.627 1 SH-0.1879  0.910 2 0.954 0
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HERXR PRELIS A LG T o R
Growth relationship Function Equation
T4 Linear SW = 0.017 2 SL-0.039 0.927 4 0.963 0
TEPE%X Functional SW = 2.500 6 x10 4 §131744* 0.965 5 0.982 6
HAK(SL)-HAHE(SW) . . . .
: . S 44 PR AL Logarithmic SW = 0.061 6 In(SL) —0.050 5 0.867 5 0.931 3

Length and weight of the sagitta o )

FERUPRAL Exponential SW = 0.000 5¢* 8485 5t 0.946 6 0.972 9
ZKZ T Polynomial ~ SW = 0.002 1 SI2 -1 x10 7> SL -0.008 5 0.945 2 0.9722
HZE Linear SW = 0.0239 SH-0.039 4 0.867 9 0.931 6
) X Z PR Functional SW = 7.0 x10 4 SH>2189* 0.9755 0.987 7

HATE(SH) -] Sw o
szf“; ) f‘?f( . ,)u S 4 PR %L Logarithmic SW = 0.063 4 In(SH) —0.032 7 0.833 7 0.913 1
1 and weight of The Sagllla e bR Exponential SW = 0.000 5" 18155 0.958 9 0.979 2
ZIRZ IR Polynomial ~ SW = 0.004 1 SH> -6 x10° SH-0.0089  0.878 0 0.9370
HZE Linear L = 17.888 SL-4.8717 0.937 4 0.968 2
” ” FL PRSI Functional L = 14.113 SL-1098* 0.949 1 0.974 2

-(L)- -(SL o — 5
5 dﬁilL\(lh)‘HdE” Lflf 1) o VHGRE Logarithmic L = 67.875 In(SL) ~22.74 0.9350  0.9670
ody “ength and sagitla feng FE BRI AL Exponential L = 19.257¢2865E 0.926 3 0.962 4
R Wi, Polynomial L = -1.496 9 ST* + 30.196 SL -27.392 0.945 6 0.972 4
HZE Linear W = 6.422 4 SL—15.442 0.903 5 0.950 5
T PREL Functional W = 0.051 S[3™s* 0.954 8 0.977 1

fH (W) -HAK(SL) o — 5 .

. : . FHBER L Logarithmic W = 23.695 In(SL) -20.835 0.851 9 0.9229

Body weight and sagitta weight o

EAU PR AL Exponential W = 0.135 20912458 0.9343 0. 966 6
ZIRZIH Polynomial W = 0.608 6 SL*> +1.418 SL-6.285 8 0.913 7 0.9559
H % Linear L = 25154 SH-5.9499 0.946 2 0.972 7
FEPR%Y Functional L = 20.208 SH'- 146 0.966 6 0.983 2
K (L) -H-AFE(SH) o — . .
o XU PREL Logarithmic L = 67.76 In(SH) -0.307 4 0.941 0 0.970 0
Body length and sagitta width o
FERUPREL Exponential L = 18.692¢% 404 5H 0.951 8 0.975 6
TIRZIR Polynomial L = —2.000 7 SH* + 36.736 SH -20. 676 0.948 6 0.974 0
HZ Linear W = 8.806 1 SH —15.058 0.867 0 0.931 1
W PREL Functional W = 0.158 9 SH>5163* 0.970 7 0.985 2
R (W)-FAYE(SH) . .
) S S 4 PR AL Logarithmic W = 23.216 In(SH) —12.483 0.825 8 0.908 7

Body weight and sagitta width o ]

FERUBREL Exponential W = 0.123 7¢"23 150 0.957 9 0.978 7
KL Polynomial W = 2.0855 SH* —=3.2669 SH + 0.2928  0.8859 0.941 2
HZ Linear L =33.862 ST + 3.4619 0.923 9 0.962 0
TR L Functional L = 3501 ST-011 0.940 7 0.985 1

” - !
PRI (L) -HATRE(ST) BB Logarithmic L = 61.283 In(ST) + 33.413 0.9444  0.9718
Body length and sagitta thickness SRR Fxponential L = 21.71360-5513 T 0.896 2 0.946 7
TIRZWIF Polynomial L = —10.868 ST + 76.437ST -32. 695 * 0.9522 0.975 8
HZE Linear W = 12.114 ST -12.262 0.9242 0.961 3
FEPE%X Functional W = 0.9159 ST 1705* 0.944 6 0.971 9

W)- B (ST 5
Bod ﬁiifg(hl ‘) fmf (th. )k _ MHEREL Logarithmic W = 21.26 In(ST) —1.055 3 0.888 4 0.942 5
Y welght and sagitia THCKNCSS 4 bR Exponential W = 0.202 4o 73857 0.905 3 0.951 4
ZIRZ IR Polynomial W =0.970 6 ST® + 8.3109 ST -9.032 6 0.926 0 0.962 2
HZE Linear L =31.082 LR -0.079 1 0.915 8 0.957 0
FEPE%X Functional L =29.742 [R-™05* 0.940 2 0.969 6

(L) -K2EA2 (IR o — 5
5 ﬁ“l‘( t)h F‘i ( 13_ XPELERC Logarithmic L = 63.443 In(LR) + 23.026 0.9206  0.959 4
ody length and long radius FER R Exponential I = 20.74e% 026 LR 0.909 3 0.953 6
ZIRZ IR Polynomial L = —6.144 3 LR* + 58.558 LR -27. 188 0.933 8 0.966 3
T4 Linear W = 11.11 LR -13.59% 0.874 9 0.935 4
. FEPEEY Functional W =0.5362 LR>206* 0.946 4 0.972 8

W) -K2E42 (LR 5
Bﬁ@(. h)t tL‘j:l ( , d) ] S 4 PR %L Logarithmic W = 22.02 In(LR) -4.743 1 0.829 1 0.910 5
0cy wetght and fong radius TR AL Exponential W = 0.170 6" ¥ % 0.918 1 0.958 2
ZIRZIF Polynomial W = 0.6243 LR* + 8.318 5 LR —10. 839 0.876 3 0.936 1
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k1
HERCR PRELIS A AT o R
Growth relationship Function Equation
B2 Linear L = 992.39 SW + 37.677 0.934 0 0. 966 4
. FERREL Functional L =253.45 SWO-¥59° 0.990 4 0.9952
L)- N4 i
B dﬁi;& ( h) Efit(t .)‘ e CTEEREC Logarithmic L =20.767 In(SW) + 152.69 0.975 4 0.987 6
ody length and sagitta weig FERCRB Exponential L = 38,2415 5V 0.882 1 0.939 2
TIRETI Polynomial L = -13 538 SW2 + 1915.7 SW + 29.654  0.9857 0.992 8
H% Linear W = 359.46 SW -0.206 7 0.957 9 0.978 7
T PR Functional W =451.36 SW-0827* 0.990 8 0. 9954
W)- SW e
B ﬁ@( ht) HF%E )_ h X H PR B Logarithmic W = 7.010 8 In(SW) + 39.636 0. 869 0 0.9322
Oy weight and sagiila weig F5BOR AL Exponential W = 1.206 85012 5W 0.886 5 0.941 5
TIRZLIF Polynomial W = —817.74 SW? + 415.23 SW -0. 691 3 0.959 4 0.979 5
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