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Tab. 1 Mean ring radius for female and male
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Fig. 3 Yearly increment patterns of body length and body
weight versus age for comparison between sexes
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Tab. 3 Spatial comparison of growth parameters for bastard halibut
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STUDY ON AGE AND GROWTH OF THE BASTARD
HALIBUTS, PARALICHTHYS OLIVACEUS
OF THE NORTHERN CHINA SEA*

Zhu Xinhua, Wu Hezhou, Cheng Guishu and Wang Xincheng
(Instituze of Oceanology, Academia Sinica, Qingdao, 266071)

ABSTRACT

Age and growth of the bastard halibuts, Paralichthys olivaceus (T. & S.), were
carried out by saggita reading of 8 173 fish taken from several biological investiga-
tion for enhancement of fisheries resources in the northern China Sea during the
period from June 1980 to June 1986, where the population mostly pervaded. In
order to explicate the population successive law and develop multispecies biology
theoretically and practically, some life historical parameters have been given as

follows;

1. The external features of a saggita pair of this fish are two subelliptical,
laterally compressed and distally concave forms with long axis oriented in an
anterior—posterior direction. The morphological differences of saggitae in lagena
are comparatively observed that there were rounded or scuted crenulations around
the posterior side and that the core or kernal position inclined to posterior on
upper saggita (left). So, the regular lower ones (right) were used as an indicator
for age identification and measurement for ring length and radius without grinding
or sectioning.

2. Monthly changes of the marginal increment of saggitae showed that the
time of ring formation mostly occurred once a year in breeding season between
February and May, largely from April to May (Fig. 1). Sexually, transformation
stage from opque to hyaline zone happened earlier in male (February to April)
than female (March to May). ‘

3. By analyzing the measured body length (Lp:mm), versus radius (R: number
of graduation on eyemicrometer enlarged 20 times), the increment of body length
with radius was in exponential curve form;

(1) Female: L; = 2.955 9R*™66 (72 = 0.994 4,5 = 0.042 9, = 210 9,N = 65)

(2) Male:L, = 3.285 9R'"™3® (42 = 0.996 6,5 = 0.0308,n = 2725, N = 53)

(3) All: L, = 3314 9R"®"° (r* = 0.995 8,5 = 0.040 9,n = 552 3,N = 68)

It has been shown that the regression function is rather significant for either

female or male and that by using t-test for standard variation of equation 1 and
2, slightly difference has become visible based on that the ratio of standard dev-

* Contribution No. 1664 from the Institute of Oceanology, Academija Sinica.
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iation of female to that of male is 1.940 1 larger than critical value 1.921 1.
4. By modelling von Bertalanffy growth equation with back-calculated length
(Fig. 2), the growth patterns can be represented by;

(4) Female: L, = 800.10[1 — ™03 370055 6]

(5) Male: L, = 670.62[1 — ¢™0%5 w0 9]

(6) All: L, =796.56{1 — ™02 3u+oinzn]

5. The relationship between body length and weight is closely related to power
function curve;

(7) Female: W = 1.856 8 X 107°L}*™? (#* = 0.997 0,5 = 0.0925,N = 65)

(8) Male: W = 1.9238 X 107°L¥*"° (#* = 0.999 2,5 == 0.046 7,N = 55)

(9) All: w =2.1141 X 107°L2** 7 (#* = 0.998 0,5 = 0.089 1 ,N = 69)

Statistically test of the regression gradient and intercept shows there were no
distinct diversity between sexes. Under o = 0.001, the values of observed and
estimated by equation 7—8, expressed as standard deviation, have noticed aparen:

to the some extent.

6. Translating body length growth parameters (equation 4—6) by equation 7—
9 into weight parameters, increment of weight with age

(10) Female: W, = 8 370.43[1 — 70232 30025 25505

(11) Male: Wz = 4 86715[1 —_ e—o-zss 7(¢+0-121 4)]2-9730

(12) All: W, = 8108.88[1 — ¢ 022 3etomz 2oty

7. By using expanded growth equation, seasonal characteristics have been eluc-
idated at the major aspects of the younger ones (under 3 years old), conéidering
that growth changes of O-group fish seemed more complicated than over 4 years
old, and that body length of male fish during August and September increased
faster than that of female.

The results mentioned above have been manifested that body length of this fish
grows faster at initial years (1—4) than older (6—10). However, the growth of
weight against age displayed a typical asymmetric sigmoid type, correspoding tg
maximum growth rate at 4.138 4 vyears for male and 4.727 2 years for female with
body length and weight as well as maximum growing rate of 532 mm, 2476 g and
865 g/a for female and 441 mm 1438 g and 554 g/a for male respectively. There
are obvious differences in body weight growth under different ecological condition
based on published data, this is partly due to the density-dependent of the popula-
tion and self-regulation for different environmental pressures.



