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Fig. 1 The frequency distribution of body length (a) and body weight (b) of S. hubbsi
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Fig. 5 Relationship between length-specific fecundity and body length and net weight of S. hubbsi

Sl A A X PR BT S AR R R R EOC R
HEARK
FL/BL =0.0032BL""* (R* = 0.8779)
ek Y- iy (AR X P B R A o R
KAR, HRARA
FL/BL = 0.7034W +9.6005 (R* = 0.8555)
wREA R E  BEE TR,
A5 A 36 0, R AR T AH XA B DT B
SR, iR e — R v B Bl (L 6).
24 FREMWINENXAR
Bt e 1 Bl A7 e 3 0, O S R O
BUSCHI NG T RS, 7E Sl ik B i o (%
1, K.

2.5 SEFEHMPERRLE

JVR B o — A 4 S T

Stk

160 1
140 1 o e o
120 ®

100 | ”.'Q t“'. .“.o .so
80 r '
60
40
20

PR EEHIRE RS R CRyg)
weight-specific fecundity

0

60 80 100 120 140 160

A4 /mm
body length

F AR, HIRG & F R AR
SEPERY S AR QAT il A4S B i (S. marmoratus)
WG & B B A ) o3 Kefim 44 Tkt 2, SR EE
fih 57 K5 U1 A 2 B A AR E IR A, R gL 2]
132K BR 3  LA R JLAS IR iG A& & B Be At 0 o

ZARIP RVl R AR i S T R BROE
W EEY, WRRIR, RmOLH, Hy

5, ToRRIRM I, BR R B /N (ETRR-1) . 326G O
YIAZ 9 (1.5040.03) mm, 2K N b B AT Z A4
Bk, — BRI KImERFI22~350 /N ER , KIlER
E 4 (0.49£0.04) mm, /NHBRIGR/NARSE, B
INEY/NIER AR Y 0.03 mm, /TR S R ER
A, AN 0 00 b 4 A 76 B9 B b o A2 RGO A
TR e W R 31 2 =~ SN AR VTR
JPRE SRR SZRE O & B R SL

SRR, AS SR WLEE B B 2T B9 32 K5 01

@2;, 160

li"é 140

=5 120 ‘&*‘.h"..-"m o

251001 ¥k :-sf'-s..-' s

K= il

_T;'g 80 ° .. 00 o.

[‘H% 40

=5 20

€= 9 — '

0 10 20 30 40 50 60 70 &0

AR/ g
net weight

Elo fEFahixREENIFIIESHK. FERENXF
Fig. 6 Relationship between weight-specific fecundity and body length and net weight of S. hubbsi
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Reproductive biology and embryonic development of Sebastes hubbsi

GUO Shuxin', ZHANG Xiumei "*, LI Wentao', GAO Dongkui
(1. Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China;

2. Functional Laboratory of Marine Fisheries Science and Food Production Process,

Qingdao National Laboratory for Marine Science and Technology, Qingdao 266072, China)

Abstract: The study was designed to know the characteristics of reproductive biology and embryonic development
regularity of Sebastes hubbsi, to accumulate basic data for further study on protection and sustainable utilization of
this fish resources. The reproductive biology and embryonic development of S. hubbsi were studied based on 283
samples of breeding stocks caught in spring in Jiaozhou Bay, Qingdao, from April to May 2015. After obtaining
fertilized eggs from female fish, we observed the embryonic development using the microscope and examined the
morphological characteristics of each development stage. The collected samples had a body length ranging from 62
to 137 mm, a body weight ranging from 9.4 to 126.8 g, and an age range of 2 to 4 years. The female-male sex ratio
was 1.85 I 1 and the first sexual maturity age was 2 years. The body length of the species at the first sexual
maturity age was 70.6 mm. The individual absolute fecundity F ranged from 656 to 9235 (mean 3176) eggs. The
individual length-specific fecundity to body length F} ranged from 12 to 67 (mean 29) eggs per mm and the
individual weight-specific fecundity Fy, ranged from 72 to 140 (mean 108) eggs per gram. The egg of S. hubbsi
was globular with a light yellow color and had multiple oil globules of varied size. The sterilized eggs would sink
in the water with an average diameter of (1.50+0.03) mm. With the embryonic development, all oil globules of the
egg gradually merged into a single one until at about the late gastrula stage, and the eggs gradually changed to
pear-shaped from the heart beat stage. The newly hatched larvae were still in the ovarian cavity and had a total
length of (5.57+£0.06) mm. The embryonic development of ovoviviparous teleost Sebastes hubbsi seems to be
similar to most of the marine teleost fishes, but there were still some characteristics different from others such as in
pigmentation, oil globule variation, morphological change of eggs, etc.

Key words: Sebastes hubbsi; ovoviviparity; reproductive biology; embryonic development; Jiaozhou Bay
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Plate Embryonic development of S. hubbsi

1. fertilized egg; 2. high blastula period; 3. germ ring 1/4 epiboly; 4. germ ring 1/2 epiboly; 5. germ ring 3/4 epiboly; 6. blastopore closure stage; 7. tail

bud stage; 8. appearence of lens stage; 9. heart beat stage; 10. muscular contraction stage; 11. prehatching stage; 12. newly hatched larva
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