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On the Life History of Herring, Clupea pallasii Cuvier et
Valenciennes, in the Brackish Lake Notoro, Hokkaido

I. The composition of body length, vertebral numbers
and the time of ring formation on the scales

Yasuji Kanwo*

Abstract

Thirty-three samples of herring were obtained in Lake Notoro, a brackish lake
facing the Okhotsk sea, from April, 1973 to May, 1976 to analize the composition
of body length and the vertebral numbers, and to estimate the time of ring
formation on the scales. The results were summarized as follows.

Two different size groups of the herring were observed in Lake Notoro; The
smaller size group less than 17 em in body length, is a land-locked herring which
inhabites the lake all year round and spawns in dwarfish form. Another larger
size group above 18 em is the migratory herring which comes from the sea for
spawning.

The land-locked herring was, moreover, divided into five size groups. It was
considered that they were native herring in Lake Notoro except one group which
had a different origin, by analysis of the growth, the vertebral numbers and the
scale pattern.

The time of ring formation was inferred from the seasonal transition in the
land-locked and the migratory herring. Annuli were formed during the season
from spring to summer in both herring, but the 2nd ring of the land-locked
herring was formed in autumn as a false ring.

Based on the ring group composition and the time of ring formation, the age
of each size group in the land-locked herring was determined.
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Table 1. List of samples of herring caught in Lake Notoro, from
1973 to 1976.

Individual numbers
Date of sampling Fishing implement
Total |Subsample

73 Apr. 24 13 13 Set net
Apr. 26 132 60 Gill net
May 11,14 U7 5 Set net
Jun. 13 497 0 Set net
Nov. 6 333 61 Set net
Dec. 18 291 80 Gill net

74 Apr. 26 440 80 Set net
May 17 453 80 Set net
May 24 173 80 Gill net
Jun. 17,21 690 191 Set net
Jul. 4,10,24 947 951 Set net
Aug. 21,28 807 167 Set net
Sep. 9,25 840 123 Set net
Sep. 25 182 51 Gill net
Oct. 14 631 105 Set net
Oct. 14 30 30 Gill net
Nov. 11 413 82 Set net
Nov. 11 117 60 ’ Gill net
Dec. 11 220 53 Set net

75 May 2 585 180 Set net
May 8 102 102 @Gill net
Jun. 17 136 82 Gill net
Oct. 7 490 140 Set net
Nov. 26 375 17 Set net
Dec. 17 141 50 Gill net

76 Apr. 23 130 80 Gill net
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Fig. 2. Monthly catches of the herring caught in Lake Notoro in 1974 and 1975.
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Fig. 3. Frequency distribution of body length of the herring caught in Lake Notoro, from
1973 to 1976. Vertical lines in the figure show the length intervals of each size

group.
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Table 2. Seasonal changes in gonad weight of the size group IV.

Gonad weight (g)
Sampling date Mean
0|12 3,4 5|6 8
73 Apr. & May 9
Nov. 6 2| 9,13 2 1.59
Dec. 18 1| 9126 7| 4 3.09
74 Apr. 26 1 2 4| 411 4.08
May 17,24 15 3| 53 1| 2.4
Female Jun. 17,21 39
Jul. 10,24 3
Aug. 21,28 | 34
Sep. 17,25 15
Oct. 14 21 3 0.30
Nov. 11 3[10| 4 1.09
73 Apr. & May 1
Nov. 6 1} 1(16]| 9( 1 3.29
Dec. 18 21 6 51 3 3.56
74 Apr. 26 1|1 2| 3|1 2.28
May 17,24 12 1 1| 6] 3 1.54
Male Jun. 17,21 40
Jul. 10,24 38
Aug. 21,28 |26
Sep. 17,25 1317 1 0.70
Oct. 14 5/ 4| 8| 4 1.57
Nov. 11 3,1, 5| 8| 38 1 2.55

Table 3. Composition of vertebral numbers in

the land-locked and the migratory herring,

—

N "~~~ Size group Land-
\\\ Vertebral numbeN I I
Sampling date | 52 53 54 55 56 52 53 b4 55 56
73 Apr. 24,26 & May 11,14
Nov. 6
Dec. 18
74 Apr. 26 2
May 17,24 2 5 4
Jun. 17,21 3 1 26 20 1
Jul. 10,24 1 9 21 12 1
Aug. 21,28 2 8 1T 9
Sep. 17,25 3 9 9 31 138 3
Oct. 14 3 12 3 13 4
Nov. 11 3 10 5 1 1
Dec. 11
75 May 8
Jun. 17
Oct. 8
Dec. 17
76 Apr. 23
Total 9 31 5 6 39 116 62 5

— 264 —



B o=y vokEe I EAK

WT2L005 %, EIMBITIIAKE 7~13m OBOHRIRT7 €, a7<E, cFT755X0DHK
L TIHEL ZERCIF2HET 5. EINORTARIL 5~18°C Thbh, EIEHKA =Y Xl
175 A AR T A,

2. WHBE

MRE= o L D5 RER (I~V) BLOERRE =y (VD) OFEREEMER2R3 R L 12, 217
LZZTCRVWKEEEROBNI™ S TR HEGHEES I N5 BE» S 25,

HHRDE - FIIETOEETHM ZEDLNT. IARKROCTERDOEGTESEIRERERE I Tt
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4), ZCCHERC LRSI LD, SERBOESHEOH 2RI L 2. EHEZERRT
D541 DB, WOTEERTL VID53.9, BLECOMKERIIL IV, VD 53.8 Tdh 3,
REOERRZEARERLV R —RERCET 2 & TAEFIIFCEEKETER 3 h (F=6.777, df:
5,1645, p<<0.005), 25 ICEEBMERICET 3 FHEOEOREHEE R, FER I ¥EERH I~
VIZ ) EBEEMER D ERRLI (KS5),
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specimens of each size group are extracted within body length interval shown in figure 3.

tocked Migratory
II1 v A4 \'2!
62 53 b4 55 b6 52 63 54 55 56 52 53 54 b5b bB6 52 53 b4 b55 b6
2 9 1 15 38 2 2 16 29 11
115 26 5
2 24 31 b
1 2 8 2 9 26 6
13 28 6 3 3 2 2 42 10
4 12 3 25 48 10 2 2
10 11 20 36 10
1 ¢4 5 1 1 5 14 3
1 4 10 5 1 14 26 4 1 12 3 8
1 7 1 14 28 3 9 18 3
3 8 1 728 1T 2 10 27T 11
26 21 6
117 62 15 1
2 16 53 8
3 14 52 11
15 34 2
17 4 13
2 27 63 10 7 141 277 56 20 69 8 13 176 412 98
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Table 4. Variance analysis as to the homogeneity of mean
vertebral numbers within each size group.

Size group d.f. F P
1 2,42 2. 054 0.25-0.10
11 7,220 0.591 >0.50
IIT 5,86 1.988 0.10-0. 05
v 10,470 0.834 >0.50
v 3,102 1.778 0.25-0.10
Migratory 10,599 1.336 0.25-0.10

Table 5. Comparison of mean vertebral numbers between each two among six
length groups, being t values below diagonal line and variance ratio ¥
above diagonal line.

Size group
Size group Mean (n)
I ] I } 11 1 v \ v } VI
1 53. 911 ( 45) 2.070%*  1.441 1.403 1.021 1.504
1I 54. 092 (228) 1.459 1.436  1.475* 2.025** 1.377
IIT 53.772( 92) 1.210  3.413** 1.027 1.411  1.043
1v 53.794(481) | 1.163 5285 0.205 1373 1071
\ 53. 802 (106) 1.097 3.389™*  0.345 0.117 1.473*
VI 53. 859 (700) 0.506 4.326%* 1.163 1.647 ojgi?\\\\\\\\\\\

*  Significant at 59, level
**  Significant at 19, level
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Fig. 4. Seasonal changes in the mode length distribution of each size group. Dominant
ring groups are shown as the Arabic numerals below points in the figure.
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Table 6. Composition of ring numbers in

\\\\\Kfize group 1 I
~_Ring number ]
Sampling dw\ 0 1 2 3 0 1 2 3 4

73 Apr. 24 & May 11, 14
Nov. 6
Dec. 18

74 Apr. 26 3
May 17, 24 14 1
Jun. 17, 21 4 31 2
Jul. 10, 24 20 24 2
Aug. 21, 28 1 14 19 6
Sep. 17, 25 14 3 11 o1 3
Oct. 14 19 T 10 1
Nov. 11 13 4 1 1

Table 7. Composition of ring numbers in each sample of the migratory herring.

Sampling Ring number
date 1 2 3 4 6
73 Apr. 26 1n 26 12
74 May 24 6 33 7 3
Sep. 25 ) 13 2% 3
Oct. 14 2 1 2 3
Nov. 11 8 8 26 3
Dec. 11 4 9 29 1
75 May 8 9 14 48 10
Jun. 17 6 14 2 10
Oct. 8 3 11 13 21
Dec. 17 1 9 7 31
76 Apr. 23 P 10 40 1
Table 9. Mean distances between two conseculive rings on scale in the landlocked and the
from five
We group Land-
~ I II I
Sampling da& T, (n) T, I, (n) r, I, (n)
13 Apr. & May
Nov.
Dec.
714 Apr.
May
Jun. 18.6 (26) 41.9 (15)
Jul. 25.3 (24) 52.4 (19)
Aug. %2 84 (19 46.0 (6
Sep. 33.1  (14) 2.6 12.0 (27 4.4 163 (D)
Oct. 38.8 (19 28.7 1.0 10 525 135 (4
Nov. 39.2 (v
Dec.
*75 May
Jun.
Oct.
Dec.
76 Apr.
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each size group of the land-locked herring.

II1 v v
01 2 3 4 5 0 1 2 3 4 b 6 1 2 3 4 5 6
15 5 3 6 16 ¢4 1
4 40 2
B 6 1
6 2 1 6 21 17 1
48 2 3 2 1
B 2 1 40 32 3 2 1 1
19 3 3 3 21 38 7
T 2 2 2 83T 1 1
1 4 2 2 4 34 4
4+ 4 2 429 1 1
6 2 2 1 2 4 26 3

Table 8. Individual numbers immediately after ring formation
to total specimens in two seasons, in a parenthesis is
shown the percentage.

Season I.St 2‘nd 3‘rd 4.th 5.th
ring ring ring ring ring
Spring 0/21 4/72 10/115 17/76 3/8
(Apr. to June) (0. 00) (5.56) (8.70) (22.67) | (37.50)
Autumn 0/23 0/61 0/120 0/62 -
(Sept. to Dec.) | (0.00) | (0.00) | (0.00) | (0.00)

migratory herring. A dominant ring group of each sample is selected as representatives
size groups of the land-locked herring.

locked Migratory
v v VI
Ty Ty Ty T3 (n) Iy I I (n) 151 Ty (n)
51.5 (15 51.1 10.5 4.7 (16 48.5 bimode ( B3)
46.3 8.5 (40
51.6 8.0 (52)
53.8 9.1 (16 49.3 11.6 12.7 (2D
51.7 10.9 48 51.0 bimode ( 49)
46.0 8.9 5.6 (43
5.6 9.3 6.6 (35
51.1 9.1 6.5 (37
51.4 9.4 6.5 (34) 51.8 bimode ( 45)
52.6 10.1 10.0 (28) 49.2 bimode ( 27)
52.7 10.0 6.4 (26
53.7 bimode ( 46)
84.5 bimode ( 5B)
53.9 bimode ( 54)
55.8 bimode ( 47)
59.5 bimode ( 47)
57.5 bimode (191)
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5. BRSPS & MATEAREHIET VT, MNROREERHOES E BEEREHEL 12,
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C ORI EH SE SRR ERBIRCERTIT, L ABBEENE RO RBREED B
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AEBRE, 720 RIFEOEBORMEA X 2R U & T2 - - IR KERBS N TR
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