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Natural Spawning in the Captive Barfin Flounder Verasper moseri, and Estimation
of the Spawning Time Based on the Embryonic Development of the Fertilized Eggs

Ken-ichi Watanabe* and Shigenori Suzuki*

Low density culture, (0.24-0.26 ind./ m?) of barfin flounder, in large sized aquaria was under-
taken to establish a culture system for stable procurement of the fertilized eggs. Captured females
spawned repeatedly for approximately one month, and the total number of spawned eggs during a
spawning season was averaged between 85,000 to 406,000 per one female. Both fertilizing rate and
hatching rate were high, 84-87% and 30-669%, respectively, and almost same as those from artificial
fertilization using eggs within one day after ovulation. These results thus demonstrated the useful-
ness of this low density culture for stable harvest of a aumber of fertilized eggs with good quality.
The spawning of the barfin flounders was estimated to occur from 10 p.m. to 4 a.m. in the aquaria
based on the serial observation of embryonic development in artificially fertilized eggs.
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Table 1. Brood stocks of barfin flounder used for the experiments

Body weight range (kg)

. . Tank Number of fish Fish density
Year Origin (m) (F:M:U)* (ind. /m?) Male Female Unknown
1995 Wild*2 7.8x4.8%x14 9(6:2:1) 0.24 1.45~1.50 3.60~5.36 2.27
1996 Wild ” 9(6:2:1) 0.24 2.10~2.27 3.89~5.45 3.11
1997 Wild ” 105:3:2) 0.26 2.42~2.47 4.42~587 1.44~1.52
1997 Domestic*3 ” 10(7:3:0) 0.26 1.56~1.94 2.60~3.68

*!1 F: female, M: male, U: unknown.
*2 Wild; captured in eastern Hokkaido area and reared.
*$ Domestic; reared from larval stage.
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Table 2. Results of artificial fertilization in barfin flounder

Year 1995 1996 1997 1997
Origin*! Wild Wild Wild Domestic

Total number of days for artificial fertilization 4 2 2 2
Total number of female challenged for artificial fertilization 24 12 10 14
Total number of female succeeded for artificial fertilization 3 3 0 4
Total eggs (x10%) 306 285 0 294
Total eggs/female (x103) 102 95 0 74
Floating eggs (x10%) 201 265 0 226
Floating eggs/female (x10%) 67 88 0 57
Rate of floating eggs*? (%) 65.7 93.0 — 77
Fertilized eggs™® (x103%) 129 251 0 168
Fertilized eggs/female (x10%) 43 84 0 42
Rate of fertilized eggs %) 64.2 94.7 = 74.3
Hatching rate*4 %) 33.3 44.9 — 52.0

*1 Refer to Table 1.

*2 Rate of floating eggs= (floating eggs) + (total eggs produced) x 100.
*3 Rate of fertilized eggs= (fertilized eggs) + (floating eggs) x 100.

* Hatching rate= (number of normal larvae) + (floating eggs) x 100.

Table 3. Results of natural spawning in barfin flounder reared in a tank

Year 1995 1996 1997 1997
Origin*! Wild Wild Wild Domestic
Spawning period 29 Mar 29 Mar 13 N My
(Number of days)*? 54 30 29 60
Spawning day 10 13 20 13
Spawning rate*3 (%) 18.5 43.3 69.0 21.7
Total eggs (x103%) 762 2006 4619 1214
Total eggs/female (x103) 127 334 924 152
Floating eggs (x10%) 603 1061 2353 212
Floating eggs/female (x10%) 101 177 471 27
Rate of floating™* %) 79.1 52.9 50.9 17.5
Fertilized eggs (%103 508 854 2029 1
Fertilized eggs/female (x10%) 85 142 406 0.1
Rate of fertilized eggs*® %) 84.2 84.7 86.5 0.9
Rate of hatching*¢ (%) 39.0 66.4 55.6 —*7

*1 Refer to Table 1.

*2 The days which artificial fertilization was undertaken were omitted.
#3 Spawning rate= (spawning days) = (days of spawning period) x 100.
x4 Rate of floating eggs= (floating eggs) + (total eggs produced) x 100.
*5 Rate of fertilized eggs= (fertilized eggs) + (floating eggs) x 100.

* Hatching rate= (number of normal larvae) = (floating eggs) x 100.
*7 Not done.
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Table 4. Embryonic development of barfin flounder

Time after Water
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Table 5. Developmental stages at the time of egg
collection
Time Number of the case*

ferti%izjation tem;ze(r:a)lture Embryonic development
h o,

0 6.0 Just after fertilization
1 6.0 No significant develop-
ment
2 6.1 No significant develop-
ment
3 6.2 Blastodisk stage
4 6.5 2 cells stage
5 6.7 2 cells stage
6 6.7 4 cells stage
7 6.6 4 cells stage
8 6.5 8 cells stage
9 6.7 8 cells stage
10 6.6 16 cells stage
11 6.7 16 cells stage
12 6.6 32 cells stage
13 6.8 64 cells stage
21 6.5 Morula stage
29 7.0 Morula stage
45 6.5 Blastula stage
53 7.1 Blastula stage
68 7.2 Early gastrula stage
78 7.8 Gastrula stage
93 7.0 Appearance of embryo
102 7.6 Appearance of optic and
Kupffer’s vesicles
117 7.4 Appearance of melano-
phores on yolk
126 7.9 Appearance of heart
141 7.5 Apdpearance of lenses
and melanophores on em-
bryo
150 7.6 Appearance of auditory
vesicles and tail tip
detached from yolk
174 7.8 Tail tip reached to head
part
189 7.2 Beginning of heartbeat
237 7.2 Hatching
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Year  of egg 4 8 16 32 64
collection  oyis  cells cells cells cells

1995  10: 00 9

1996  10:00 5 1
1997 10:00 2 3 2
1997 16:00 5

* One case was a result of embryonic developmental obser-
vation on fertilized eggs of one day.
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Fig. 1. Frequency distribution (%) of the spawn-
ing time for a day.
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