FKRMESR (4) @ 87-103, 1958.
Ann. Rept. Jap. Sea Reg. Fish. Res. Lab. (4) : 87-103, 1958.

VA B 5 N A N VHEKPIZ A b S~ A4 T B
DOIFHE FHIEBIR & ZAUCBEEL 7= 2, 3 o

oA = R

Occurrence of the Abnormal Sardine Eggs in the
Plankton Sample Obtained by Net Hauling, with

Some Ecological Notes Thereupon
By

SABURO NISHIMURA

Abstract

1. The abnormal or deteriorated sardine eggs, ¢. e, those eggs which have their
vitelline membrane go to a rupture followed by the ejection of yolk matter into the
perivitelline space, as often found in the plankton-net catches are considered due to
the death possibly caused by mechanical agitation in the sampling process and conse-
quently supposed to have floated in sea water in a condition as healthy as the normally
developing eggs just until sampling. It need not therefore separate these two categories,
normal and abnormal, when count is made of the number of sampled eggs.

2. It may be mentioned, by referring to the occurrence of abnormal eggs following
the developmental stages, that the resistance of sardine eggs to mechanical stimuli such
as vibration, shock and pressurg is rather strong just after fertilization, weak during
the period from the cleavage stage to the closure of blastopore, and lastly very strong
from the closure of blastopore onwards. This pattern of variation by developmental
stages in the resistance power to mechanical stimuli is just the same as what has
heen observed in the developing eggs of such fishes as salmon, trout and cod.

3. The duration of the so-called critical period which may extend from the clea-
vage stage to the closure of blastopore is rather short in the sardine egg under the
water temperature commonly met with on spawning grounds, and consequently is it
considered that the probability with which the sardine egg encounters during such
short-time period with so intensive mechanical agitation of wind waves and rain-falls
as to destroy the egg may be undoubtedly low, with the conclusion reached that natural
mortality of sardine eggs due to these mechanical causes may not be so high.
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Table 1.

Stage i 21: 00
; T A
AA 41 16
AM 0 0
Aa 162 123
Ab 0 0
Ac 12 2
Ba-b 261 1
Bce 0 0
Ca 185 0
Chb 0 0
Cc 50 0
Unclass. 2 2

Records of catch of sardine eggs, normal and abnormal, following the

developmental stages from waters off Noto Peninsula, Japan Sea, on April
25, 1953, Samplings were made by vertical haul from 50 m. to the surface
with the hauling speed of 1 to 2 m. per sec.
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Abbreviations: T for the total number of sampled eggs and A for the number of

Table 2.

Stage Co
A

AA 0
AM 0 0
Aa | 413 300
Ab i 0 0
Ac L6l 13
Ba-b | 66 4
Bce 0 0
Ca \ 9 0
cb 0
Cc ‘ 39 3

2 2

Unclass.

Abbreviations: T for the total number of sampled cggs and A for the number of

abnormal eggs.

Records of catch of sardine eggs, normal and abnormal,

by develop-

mental stages from waters off Noto Peninsula, Japan Sea, during the period

April 26 to 23, 1925,

Eggs were collected by vertical haul from 150m. or just

above the bottom to the surface with the hauling speed of 1 to 2 m. per sec.
Collections wcere made at 23 stations, of which 14 stations yielded egg catch
and here are shown of the results.

abnormal eggs.

woc O

o

O - o ~ o

| St. §

T A
0 0
0 0
0 0
0 0
1 1
0 0
0 0
0 0
0 0
0 0
0 0

St. 11
T A
0 0
0 0
0 0
0 0
0 0
8 0
1 0
6 0
5 0
14 0
0 0



Table 2. (continued)

LSt 12 Sto1s | } st 15 St. 15 St

Stage e - Bl n
oA 1T A T A T A T A T
AA “ 0 o b0 0 - o | o 0 0 00
AM 0 0 o 1] o 0 0 0 1 0
Aaa © 4105 48 ; 58 37 6 SRR
Ab 0 0 0 0 0 0 ‘ 0 0 0 0 0
Ac 13 13 3 " 0 6 1 1 410 0 0
Ba-b 7 0 10 0o 16 1 10 0 ! 0o o0
Bc ol 0 ‘ 2 o o 0 0 0 0 0 0
Ca o3 o |1 0 13 o s ! 27 0 1
Cb 3 o | 4 0 2 0 0 ol o 0 1
Ce o0 0 | 12 ol » 2 0 0o 0 0 0
Unclass. 0 0 | 0 0o 0 o 3 3 ‘ 0 0 0

Table 2. (continued)

7 i St. 19 ‘ St. 20 irand total | Percentage
Stage Do = ‘ e : ratio of

: T A ‘ T A | T A abnormal eg

AA 0 0 0 0 2 0 -
AM 0 0 0 0 2 I | -
Aa 0 0 0 0 631 458 67.3
Ab 0 0 0 o ! 1 0 -
Ac 0 0 0 o 127 9 70.1
Ba-b ‘ 0 0 | 0 0 198 6 3.0
Be | 0 o 0 o 20 0 0
Ca | S R o 106 3 2.8

Cb | 0 0 0 0 16 0 -

Ce L0 o | 2 0 e 5| 1.5

Unclass. 0 0 : 0 0 5 5 1 -



Table 3. Records of catch of sardine eggs, normal and abnormal, following the de-
velopmental stages from waters off Noto Peninsula, Japan Sea, in 1954 and
1955. Samplings were made by horizontal drift method, covering seven or

-

six different depths from 2-3 m. to about 70 or 50 m.

I. May 13, 1954, 17:20-17:50 (Partly clouded; rippled surface)

Total catch from six lrayers* | Catch from tlr'rle” 26’@:* layéf
Stage  Total  Abnormal Percentage | Total | Abnormal | Percentage
! egg ’ egg “ abil?)trlﬁla?lfity ‘ cgg : egg ‘ ablilzi)trl?nz?ltity
AA o o _ 0 o -
AM 0 0 1 - 0 | 0 ; -
Aa 1 o - o 0 ; -
Ab 29 6 5.2 o -
Ac 60 46 69.7 1 1 -
Ba-b 6 o | - 0 o | -
Be 27 | 0 0 2 0 -
Ca-b o ! i - } 2 0 i -
Ce 16 0 1 - 1 o -
Unclass. ! 0 : 0 | - ‘ 0 | 0 i -

* Including the catch from the 2-3 m. layer.

Table 3. (continued)

1I. May 14, 1954, 03:05-03:35 (Partly clouded; rippled surface)

To:tz;l catchr flr*romwsix layers ! Catchr fro;nthe 2-3m. layiérlr‘
Stage | Total | Abnormal | Percentage | Total | Abnormal | Percentage
| i | ratio of i ratio of
I egg “ egg | abnormality egg ; egg abnormality
AA 0 ‘ 0 ; - 0 : 0 ‘: -
1 ‘ i
AM 0 0 | - ! 0 i 0 -
Aa 75 | 24 3 32.0 20 | 8 40.0
Ab 0 | 0 i - r 0 } 0 -
Ac 7 3 - 3 2 -
Ba-b 35 1 1 2.9 9 ‘ 0 -
Bce 0 ] 0 - 0 | 0 -
Ca-b e ' 1.7 54 0 0
Ce | 9 y 0 ‘ - 0 0 -
Unclass. 3 i 3 1 - 0 ‘ 0 ‘ -
| ) | i
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Table 3. (continued)

L. May 17, 1954, 18:55-19:25 (Blue sky; rippled surface)

‘ Total catcﬁhr from se;}en layers ‘ Catc”ﬁrfrorxvn the 2-3m. iayer

Stage ‘V ’Ir‘otalm i Abnormal Nl;errcréntage ‘ Total Abnormal  Percentage
‘ ratio of . ratio of

I egg ‘ egg } abnormality \ egg egg i abnormality
AA | 0 - 1 | 0 | -
AM 0 0 - 0 o | -
Aa 21 20 95.2 3 3 -
Ab ‘ 25 22 88.0 7 7 -
Ac ‘ 120 110 91.7 59 57 96.6
Ba-b 2 0 -~ 0 0 -
Be 23 1 4.4 3 0 -
Ca-b 28 0 0 21 0 0
Ce 22 0 0 3 o ! -
Unclass. i 1 1 - 0 0 -

Table 3. (continued)
IV. May 18, 1954, 03:05-03:35 (Blue sky; rippled surface)

7 N i T;£a1 catchr from sevén rlrzrtyrers N Catch from the 2-3m. layer 7

Stage a VTrotal ] Abﬁofrﬁal Percentage Totai N "7Aﬁi;'lrorrrrriailmiwl;ércentag;
‘ ratio of } ratio of

egg \ egg | abnormality egg egg ‘abnormality
AA 0 i 0 - 0 0 ‘ -
AM 9 6 - 0 0 ‘ -
Aa o 19 - 0 o | -
Ab 0 1 0 - 0 0 ‘ -
Ac a 19 40.4 0 7 35.0
Ba-b 151 4 2.7 47 ; 1 | 2.1
Be | 0 1 - 6 0 -
Ca-b | 61 | 1 1.6 8 . -
Ce ‘ 21 ‘ 0 0 0 i 0 | -
Unclass. 3 0 0 - 0 1 0 1 -
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V. April 22, 1955, 15:00-15:20 (Partly clouded; slight surface)

Uncla

w

[

3

VI Apri

Total catch from seven layers

Total

. Abnormal @ Percentage |

Table 3.

egg

Table 3.

ratio of |
abnormality egg
e
- 0
1
_ i 0
25.0 104
- 0
66.5 57
0 25
\
0 ‘ 13
i
o 38
I
_ ‘ 0
0.8 | 19
- 0
(continued)

22, 1955, 17 :01-17: 31

)

Abnormal

Percentage
ratio of
abnormality

Total catch from seven layers

|
|
i
|
|
i

(continued)

Total

Catch from the 2-%m. layer

Total

Abnormal ‘ Percentage

(Tilue sky; smooth surface)

Abnormal | Percentage

egg

ratio

of

Catch from the 2-3m. layer

i abnormality

—~1
3

ratio

of

abnormality

20.
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Table 3. (continued)

VIL April 22, 1955, 19:00-19:30 (Blue sky; smoeoth surface)

Total catch from seven layers Catch from the 2-3m. layer

Stage | Totz[l } j&bnormaii 7Pctr7(:eﬂr71"tage T’(r)tarlr ‘”Abnormal i Percentage
} I ratio of 1 | ratio of

egg egg ‘ abnormality egg i egg abnormality
AA r o | . 0 o | -
AM 2 i I - 1 1 J -
Aa 20 | 2 17.5 57 6 10.5
Ab 1 } . 0 - 0 0 -
Ac 116 43 37.1 l 25 3 12.0
Ba-b 22 0 i 0 " 10 0 -
Be 99 6 6.1 12 0 -
Ca 84 3 3.6 { 2 0 -
Cb 23 o | o ! 10 0 -
Cc 105 0 : 0 ‘ 2 0 -
Unclass. 1 L - 0 0 -

I I | I
Table 3. (continued)
VIIL April 22, 1955, 21:00-21:750 (Blue sky; rippled surface)
- Total catch from seven layers : Catch from the 2-2m. layer

Stage . Total ! Abnormal Pe}centage | TotaliiAbnormal erercentagrew
3 ratio of | ‘ i ratio of

egg | egg abnormality J egg ‘ egg ‘ abnormality
AA 0 1 0 - 0 0 -
AM ‘ 0 0 - 0 0 -
Aa 184 43 23.4 53 13 24.5
Ab ‘ 0 0 - 0 0 -
Ac 77 28 36. 4 20 8 40.0
Ba-b 59 0 0 18 ] -
Be 84 5 | 6.0 19 0 -
Ca 66 } 2 3.0 14 0 -
Cb 25 0 0 5 0 -
Cc 84 } 0 0 1 0 -
Unclass. i 2 ‘ 2 - 0 0 -
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Table 3. (continued)

IX. May 10, 1955, 22: 33-23: (3 (Blue sky; calm-glassy surface)

‘ otal catchwf;(r); éevé} la;ers | Eatch frorn; 7‘57171;72v'5m. layer

Stage  Total | Abnormal | Percentage  Total | Abnormal | Percentage
| ratio of | ratio of

‘ egg egg | abnormality ‘ egg ‘ egg abnormality
AA 1 0 - 0 ' 0 -
AM 4 4 - 0 0 -
Aa 0 0 - 0 0 -
Ab 100 78 75.0 0 0 -
Ac 555 432 77.8 \ 1 1 -
Ba-b 124 6 4.8 1 ‘ 0 -
Be 147 3 2.0 0 ‘ 0 -
Ca 13 0 { 1 0 -
Chb 2% 2 7.7 o | 0 -
Ce 34 o 2.9 5 0 -
Unclass. 0 0 ‘ - 0 0 i -

i ‘
Table 3. (continued)
X. May 11, 1955, 02: 35-03: 05 (Blue sky; rippled surface)
o Total catch from seven layers 7 Catch from the Z’—Zm; layer

Stage W”’iI‘iortwailwm . Abnormal Percentage Totarl_w Abnormal Percie;ltiagc
\ I ratio of | | ! ratio of

egg i egg ‘ abnormality ‘ egg ; egg 1 abnormality
AA 14 5 | - 5 4 1 -
AM 3556 1607 41.7 1196 553 | 46.3
Aa 0 0 - 0 0 -
Ab 3 1 1 - 0 0 ‘ -
Ac 392 156 39.8 39 14 35.9
Ba-b 88 2 2.3 28 0 0
Be 106 1 0.9 3 0 | -
Ca 155 0 0 16 0 i -
Ch 13 0 - ’ 5 0 ‘ -
Cc 48 1 2.1 9 0 -
Unclass. G 13 - 3 3 ] -
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Fig. 1. Microphoto-
graph of sardine eggs at
developmental stage AA.
The uppermost is a normal
egg, the right two are
abnormal eggs and the left
is a slightly abnormal one.
In the abnormal eggs a
large amount of yolk sp-
herules are ejected into pe-
rivitelline space and in the
slightly abnormal egg the
yolk sap is oozed out dis-
persedly in the perivitelline
space.

Fig. 2. Sardine eggs
at stage Aa. The leftis a
normal and the right is an
abnormal egg. In the lat-
ter, some ejected and de-
composed yolk spherules
are seen dispersed in the
perivitelline space.

Fig. 3. Sardine eggs at
stage Ac. The left is a
normal and the right is an
abnormal egg. In the lat-
ter, some ejected and de-
composed yolk spherules
are seen dispersed in the
perivitelline space.



