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Comparisons of the Growth of the Chika (Hypomesus pretiosus
Japonicus) between Mori and Hakodate, Southern Hokkaido

Hiroyuki YANAGAWA*

Abstract

Chika, Hypomesus pretiosus japonicus (Brevoort), is a small shore fish which
belongs to the family Osmeridae, Salmoniformes. Chika is found in almost all of
the sea shores of Hokkaido, Mutsu Bay and Sanriku Beach of the Tohoku region.
Many studies on growth have been done in osmerid fishes, but there is no report
concerning population discrimination based on growth equations.

Specimens of the chika were collected periodically from Mori and Hakodate in
southern Hokkaido during the period from July 1973 to April 1976. Growth
in body length and weight of the chika were well fitted in Logistic growth equations
in sex distinction and in each age. The Logistic growth equations are expressed
T—Ije%’:’T‘o’ and Wt=-1-+e_—,$_,;-)- , where Lt is the body length
in mm, Wit is the body weight in ¢ and ¢ is the age in month. Growth constants
are summarized in Tables 2 and 3.

When growth equations at Mori are compared with those at Hakodate,
coefficients of growth for females at Mori are higher than for males except for body
weight of 1}, and those for males are higher than for females at Hakodate.
Also, there are clear differences between the periods occurring in growth inflec-
tions between the two stations. Therefore, these differences of growth equations in
fish the same year class between the two stations suggest that there are different
populations at Mori and Hakodate.

Growth rates become lower in both sexes as the age proceeds, but the values
of females are observed to be slightly higher than males in each age.
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Table 1. Sampling date for a study of the growth in 1973 year class

chika at Mori and Hakodate.

Mori Hakodate
Month  |SamPle| qoiy) FS ? Month Sample| o) kS v Q
size size
1973. July 3 223 115 108 | 1973. July 3 231 11 190
Aug. 2 122 57 65 Aug. 2 226 105 121
Sep. 1 120 73 47 Sep. 2 198 96 102
Oct. 2 156 76 80 Oct. 2 212 109 103
Nov. 2 189 87 102 Dec. 1 131 70 61
Dec. 2 151 65 86 | 1974. Mar. 1 102 67 35
1974. Jan. 1 9 6 3 Apr. 2 119 58 | 6l
Mar. 1 32 15 17 May 2 84 21 63
Apr. 1 47 16 31 June 1 56 16 40
May 2 178 92 86 July 1 86 41 45
June 2 214 11 103 Oct. 2 70 . 32 38
July 2 183 95 88 { 1975. Mar. 1 12 8 4
Nov. 2 61 28 33 Apr. 1 36 15 21
Dec. 1 2 1 1
1975. Mar. 1 45 5 40
Apr. 2 80 25 55
May 1 1 6 5
June 1 37 12 25
Oct. 2 20 ° 8 12
1976. Feb. 2 18 0 18
Apr. 2 9 2 7
ﬁ N % sz
L. GROBERR °
10k
1973 EFHED 04+ » 5 24+ T TO K ER
OL\T’ Eﬁ%ﬂo)&?‘-}%ﬁ’) f:o %f: ﬁio’ [o:| 8
JOEERBIIFESTOMHE T DT @
Logistic & Gompertz (O conversion factor % ?‘; o6}
HHML T, 20OHAMZHREL 2, ZORE, s
# 2 RL A WIRAE R TF T Logistic % @ 04F
BISHEEL, ZO—HELTHRET BT 3 g
0+ DHEDFEREER 2 TR 72, Logistic i o or
Leo
B L= Saiyy, TaYH, Leidfk ok
B (mm), Lo iZBERAER (mm), 2 3EE -04
B LA o it RBAORDNS A R

Td5,

&

BERD 5 BHU 1 8E4 1 X OHERERIO
HEGE L ERER B 2L T3, HER
X —FU Iz (3, 4, WBREERO+T
IREREE $1C 100mm Td - 7283, 1+ T

Age 'in month

Fig. 2. The Gompertz and Logistic conver-
sion factors for 0+ male chika at
Mori, based on the asymptote (100
mm in body length). Open circles
and closed circles represent the Go-
mpertz and Logistic conversion fac-
tors respectively.
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Fig. 3. Distribution of calculated body length
from Logistic growth equations and mean
body length in each month of male chika
in each age at Mori. Closed circles and
crosses represent the calculated body
length and mean body length respectively.
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Fig. 4. Distribution of calculated body length
from Logistic growth equations and
mean body length in each month of
female chiksa in each age at Mori. Marks
are the same as those in Fig. 3.
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body length from Logistic
growth equations and mean
body length in each month
of male chika in each age at
Hakodate. Marks are the
same 88 those in Fig. 3.
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Fig. 6. Distribution of calculated

body length from Logistic
growth equations and mean
body length in each month
of female chika in each age
at Hakodate. Marks are the
same as those in Fig. 3.
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Table 2. Constants of growth equations in body length at Mori and
Hakodate. Loo, asymptote; k, growth coefficient; to, age in month
when growth inflection has appeared

Mori Hakodate
Age Sex
L. k to L, k to
0+ 8 100 0. 356 4.08 112 0.412 5.22
? 100 0.416 4.28 115 0.404 5.34
1+ ] 156 0.196 -1.37 160 0.176 -3.59
? 160 0.204 —1.18 165 0.160 —4.13
2+ ] 180 0.132 —9.82
< 190 0.172 —17.06
1801 /./"":r;)ri (temale)
- Ve
160} ~“Mori(mate)
140F
c 1201
€ R
c
= 100f
<
E‘ -
c
&  sof
> .
°
o
@ 60}
40}F
. . A R e ———
0 MJJASONDJFMAMIJJASONDJ FMAMJ JASOZNDJ FMA
. 1+ .
0 Month

Fig. 7. Distributions of calculated body length from Logistic growth equations of
each sex, age, and station.
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DI} 0+ 35 L T° 1+ TIAIEHERI Oz P P32+ TIR 27T DEM BO SNz, B2 0+ Tid i
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ARERH 6 HHL A ERB JOHERNOHESR & BRI HBL 2L 05, HHII (KL
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Fig. 8. The Bertalanffy, Gompertz and

Logistic conversion factors for 0+ BiTik»TRESL T, TRHBELBDIOID
male chika at Mori, based on the IOESED % % 10 i 57U 12, REXD 5
mymptote (9.5 g lbody dweilglggi BHU 12 E4E 4 SOHRBIOHEGE - £

angles, open circles and clo: ; ) .
circlesg reprel;:nt the Bertalanffy, WHE B 122 C 5, TR & (—BL 1
Gompertz and Logistic conversion (9, 100, BWRERL 0+ Tl 1g D %
factors respectively. BRENDATHBH, 1+ TRREDEIRL0

g &2h, MEBEMOAEERR X b HEICRY
Nroe k DI 04 TIRITZHL VD, 1+ Tid L 09 fSHEDFHK X, 2o Offiid 04 Tid BRI
ZidDhs, 1+ TR 102 DEVED bz, KEIR 0+ TREE TV, 1+ DETR BicHo

Table 3. Constants of growth equations in body weight at Mori and
Hakodate. Weo, asymptote; k, growth coefficient; to, age in
month when growth inflection has appeared

Mori Hakodate
Age | Sex
We k to We k to

0+ 3 9.5 0.612 7.39 16 0.680 9.41

? 10.5 0.620 7.66 18 0. 656 9.92
1+ o) 40 0.284 4.87 43 0.264 3.45

2 50 0.260 5.89 58 0.256 4.75
2+ ] 65 0.268 0.66
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Body weight in g
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80p . 8or
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/;}\*/ f / ”
3of y"/ 2 30f
/ s _/
20} . /'/ o 200 <
.4 'Y
10 _yx X 10| /r
o 4
g e
of e L L of xR A
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o MIo’nth ’ o Month '

Fig. 9. Distribution of calculated body weight Fig. 11. Distribution of calculated
from Logistic growth equations and mean body weight from Logistic
body weight in each month of male chika growth equations and mean
in each age at Mori. Closed circles and body weight in each month
crosses represent the calculated body weight of male chika in each age at
and mean body weight respectively. Hakodate. Marks are the

same as those in Fig. 9.
¥
8or / 8or
Mori (F) Hakodate (F)
70F X 70,
60f . eof
s0f ‘: sof- e
R ot -
x X ) /S
40t o £ 4of W
A : ;
3o} / i 3o} /./ x
. /./ 7 ,g ) ,/
L m 20}
o ; b4
o el
10" ‘/rﬂ/‘/ 10[‘ / )
ol e o | | of  xx*¥ N N
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Fig. 10. Distribution of calculated body weight Fig. 12. Distribution of calculated
from Logistic growth equations and mean body weight from Logistic
body weight in each month of female growth equations and mean
chika in each age at Mori. Marks are .body weight in each month
the same as those in Fig. 9. of female chika in each age

at Hakodate. Marks are
the same as those in Fig. 9.
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Fig. 13. Distributions of calculated body weight from Logistic growth equations of each
sex, age, and station.
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Table 4. Annual growth rates of body length (B. L.) and weight (B.
- W.) tn each year class chika at Mori and Hakodate.

Growth rate (9
Locality ]iea,r Sex Age %)
class B. L. B. W.
Mori 1971 Female 3—4 12.8 49.3
1972 Female 2—3 15.4 79.8
Female 8—4 8.3 32.2
1973 Male 1—32 52.5 299.8
Female 1—2 52.4 338.2
Male 2—3 17.1 59.7
Female 2—3 22.4 105.5
1974 Male 1—2 61.9 390.4
Female 1—2 65.4 431.2
Hakodate 1971 Female 3—4 13.1 21.9
1973 Male 1—2 42.4 219.1
Female 1—2 41.5 210.9
1974 Male 1—2 50.3 300.3
Femala 1—2 53.0 340.4

65,49, TKE T2 300,3~431.2% TCEML I, 12, BRERSICHE: b BORERMEL D
ETRHTH2EASD 12, 28RS IEAMTIZ 1 ERL 2 FAMC N TAMICKE S k&L
LIRRERLVETL, 3EAL 41 FAMTIZ IS CRBEMET T3 HEBENRED LN,

% ®

* .99 9 AREEOREIC OV TIE McKenzie®, Burbidge”, Saunders and Power® /1 & %%
EUTHL DFELD 2H, RERXDOBRHVBITORTHWADRARM? AR CEE Y #94F¥DA
TdHhH, 35 ERIESFRECET 2820, SRMY REES JOEROKE%® Logistic
g s AL TRERERD T 525, AR REERR X b EEL IOEEOZRESBR OB
BRHL T3, AR TIRET, FERS ICREORKRERORMIZ 12 5 AEIOF T ~ 25KmL
T2 ABD529, CORMPERTE3HHEEL T Ricklefs!? 2> THEEEHBOBA LR
MLz, ZOFR, 1 OEER IFFEORERICIIZRITKIT 5 2+ OO AEORERZBRVT,
FHEBHHITBIT ABEST JOMERE S 31T3TXT Logistic i & S FEAL 1208, FESTEIREN
RoBERETRL, EQRIIVRBORATEMNFRINIZ AT, 13), TOLIREFELSITLED S
FHBOBHEL R IZFEELFTMEL TR, a4 OEED REFPRNL 72 Hamail® OBEN D
B F1, BRBICHEL bITRBHEE EIEIZ X —FL e, F 10 REMRITIE Logistic
REANZ CEDBFHTH S LML I,

HEFEHCRY 3 EEBIVEBEOERBERC DV TEET S, £T HFRBTIE, 0+ OEER
7 BREBEEDHHBHE L O K 30, RERE E OERBEDHI L 1THBARINWT 05, 20 RERE
IIEDEHBKE L, A4 6D 10 ALNGC DK R WIEL, BOKEDHFHKRE {23, UdL
5, AE 12 TOMBEOERREZEIRIDTMLTH Y, CHIIBREENSSL <, KERE OHBERS L
SATHCRKTH B LRI EB D EERLLNS, 0+ OEERDVTIX 12 B3 Cid MO HK
ENZACTH 3, A4 901 ANBREOEEDFBK A L3, UL, A4 12 TD
BHHEOKRERII P, ChiZERLARCEREEOENDTHCHEC L, RERMOEL 3 A4
BERAUTHAL LR EZDEELAOND, $£-T, 0+ TREED RERMY 8 ATAR BED
h, 10 BB OBENYIEL THOERENAK X L38, ZOREIIMKEDEEL Tk Sz
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