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Reproductive behavior and process of embryonic development of
Octopus ocellatus

WANG Weijun', YANG Jianmin', ZHOU Quanli', ZHENG Xiaodong”, ZHANG Yu', SUN Guohua',
LIU Xiangquan'

(1. Shandong Marine Fisheries Research Institute, Yantai 264006, China; 2. Fishery College of China Ocean University, Qingdao
266003, China)

Abstract: Octopus ocellatus, the common name of which is short arm octopus, belongs to Mollusca, Cephalopoda,
Octopodidae, Octopus, and widely spreads in the Bohai Sea, the Yellow Sea, and north of the East China Sea. It is tasty,
highly nutritive, and enjoyed by many people, so, it is of great economic value. A large amount of O. ocellatus is
captured from the nature, and exported to Korea and Japan. Because of over-capture, its resource has been declining
rapidly, and is in urgent need of ecological restoration. At the same time, O. ocellatus has its advantages, eg, its life
cycle is only one year, and it grows very fast. Therefore, it is a favorite species for artificial culture and proliferation
discharge. Lots of research about embryonic development has been done on other cephalopod, such as O. vulgaris,
Loligo pealei, Hapalochlaena lunulata, O. aegina and so on, but few study was done on O. vulgaris.

This study focused on reproductive behavior and embryonic development of O. ocellatus. It was cultured in artificial
environments for a month and then spawned. The female took care of her eggs from beginning till larva hatching.
During this period, the female scarcely preyed, and died within fortnight after larva was hatched. The type of cleavage
was discoidal cleavage. According to the standard of embryonic development, established by Naef, the process of
embryonic development was categorized into 20 stages by characteristics. The process of embryonic development of O.
ocellatus endured 2 reverses. The first reverse took place on the fifteenth day, in which embryonic anlage turned from
animal pole to vegetal pole. At hatching temperature of 16—20  the second one was happened on the fortieth day,
embryo turning from egg stalk to the opposite. In the end, larva was hatched after 41 d. The hatchling was planktonic,
and they began benthic lifestyle about 12 d later. This research presented some useful data, which will be of great value
on artificial breeding, culture and proliferation discharge. [Journal of Fishery Sciences of China, 2010, 17(6):
1157-1165]

Key words: Octopus ocellatus; reproductive behavior; embryonic development
Corresponding author: YANG Jianmin. E-mail:ladderup@126.com
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Plate Description of the early-embryonic development of O. ocellatus

a. 1 day after spawned, 16 cell stage; b. 2-3 d after spawned, 64 cell stage; c. 4-5 d after spawned, blastula formation; d. 6-7 d after spawned,
yolk epithelium wrapped 1/6 downwards; e. 8 d after spawned, yolk epithelium wrapped 1/5 downwards; f. 9 d after spawned, gastrulate, yolk
epithelium wrapped 1/4 downwards; g. 10 d after spawned, yolk epithelium wrapped 1/3 downwards; h. 11 d after spawned, yolk epithelium
wrapped 1/2 downwards; i. 12 d after spawned, yolk epithelium wrapped 2/3 downwards; j. 13 d after spawned, yolk epithelium wrapped 5/6
downwards; k. 14 d after spawned, yolk epithelium wrapped 7/8 downwards. Tentacle anlage formed at the opposite of egg capsule stalk; 1. 15
d after spawned, yolk epithelium wrapped 9/10 downwards. m. 16 d after spawned, mouth, funnel, and mantle membrane anlage formed, the
first reverse of embryo; n. 16 d after spawned, eye anlage formed, mouth, funnel, and mantle membrane clearly.

EA indicates eye anlage, MA indicates mouth anlage, MMA indicates mantle membrane anlage,TA indicates tentacle anlage. Scale bar
indicates lmm.
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h. 29~30d i. 31 32d
j- 33 34d 1/3 k. 35 36d
L. 37 38d m. 39 40d
n. 41d o.
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Plate Description of the post-embryonic development of O. ocellatus

a. 18 d after spawned, organ of visceral mass formation; b. 19 d after spawned, mantle formation, eyes big and evident, buff; c. 20 d after
spawned, mantle turned big and round, eyes was croci; d. 21-22 d after spawned, sucker and inner yolk sac appearance, eyes was jacinth; e.
23-24 d after spawned, eyes turned to red; f. 25-26 d after spawned, eye was crimson, chromatophore appearance; g. 27-28 d after spawned,
eyes turned to aubergine; h. 29-30 d after spawned, inner yolk sac bigger, outer yolk sac smaller; i. 31-32 d after spawned, black and white
eyeball evident, ink sac formation; j. 33-34 d after spawned, inner yolk sac much more bigger; k. 35-36 d after spawned, embryo was active
and egg volume was bigger; 1. 37-38 d after spawned, chromatophore evident, emitting green metal luster of the eyes; m. 39-40 d after
spawned, the second reverse of embryo; n. 41 d after spawned, little unconsumed outer yolk sac attached the hatchlings; o. freshly hatchlings
having big inner yolk sac.

IS indicates ink sac; IYS indicates inner yolk sac; OYS indicates outer yolk sac. Scale bar indicates 1mm.
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a. X b. Xl c. Xl d X e. f. X XX
Imm.
Plate Position at different stages of O. ocellatus embryo

a.stage ;b.stage ;c.stage Xl; d. stage X V; e. stage X VII; f. stage X IX and X X. Arrow indicates the embryo lied at opposite of the

egg stalk before the second embryo reverse. Scale bar indicates I mm.



