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Population Analysis of the Japanese Anchovy, Engraulis
Jjaponica, in Northern Japan based on the
Number of Gill-rakers

II. Comparison of localities with regard
to the number of gill-rakers

Tetsuichiro KINOSHITA*

Abstract

The number of gill-rakers on the first gill-arch ‘of 6,547 specimens of the
Japanese anchovy sampled from 7 localities comprising 11 sampling stations was
counted. The logistic curves were applied to the relationship between the mean
number of gill-rakers and the body length in respective localities. Comparisons of
these curves were made including the curves obtained from the fish caught in
Kamiiso. The fish which were sampled from Kaminokuni, from Kamiiso during
the period from June to early August and from Mutsu Bay in June and July had
lower mean values of gill-rakers than the values of the fish caught on the Pacific
coast and the fish from Kamiiso and Mutsu Bay in the seasons followed those
mentioned above. The fish taken in Toyama Bay and Shiunji had the lowest
mean values among all localities and showed the distinctive increasing pattern of
their values. Consequently, three populations were distinguished in northern
Japan on the basis of the number of gill-rakers and their increasing patterns, i.e.,
the populations distributed along the Pacific coasts, the coast of south-western
Hokkaido in the Sea of Japan and the coasts of Toyama and Niigata Prefecture
respectively. It may be concluded that the fish caught in the Tsugaru Strait
and Mutsu Bay were mainly supplied from the population inhabiting the coast
of south-western Hokkaido in the Sea of Japan during the period from June to
July or to early August and from another population on the Pacific coast in the
following seasons.
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Fig. 1. Map showing the sampling stations.
Table 1. Locality, date of sampling and number of specimens
used in the investigation.
o No. of ) -
Locality specimens Date
Funka Bay 615 from Aug. 31 to Nov. 23, 1974
Misawa 803 from Oct. 10 to Dec. 2, 1974
Miyako 99 Sept. 20, 1972
45 Aug. 25, 1973
Ozuchi 116 Sept. 5 and 20, 1975
176 Jan. 10 and 11, 1976
Aomori 319 from June 6 to July 31, 1967
) 994 from Aug. 6 to Dec. 17, 1967
Kaminokuni 145 from Oct. 23 to Nov. 4, 1972
210 Oct. 28, 1973
) 1069 from Oct. 23 to Nov. 12, 1975
Shiunji 241 from July 18 to Nov. 22, 1975
Toyama Bay 617 from May 18 to June 21, 1972
397 from March 4 to April 10, 1973
751 Feb. 24, April 30 and May 1, 1976
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Fig. 2. Distribution of mean values of gill-rakers related to body length - and logistic
curves estimated by means of Ricklefs’s method. Marks are represented as
follows; in Funka Bay, @: from Aug. 31 to Oct. 3, O: from Oct. 31 to Nov. 23;
in Misawa, @: Oct., O: Nov. and ®: Dec.; in Miyako and Ozuchi, ®: Miyako,
® and O: Ozuchi, solid circles being the mean values and open circles being the
values of individuals. In Aomori, +: June and July, @: Aug., O: Sept., ®: Oct.,
® Nov. and @: Dec.. In Toyama Bay, @:°72, O:'73 and ®: *76.
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Table 2. X3-test for fitting the normal curve to the frequency
distribution of the number of gill-rakers of the fish
having a body length of more than 110 mm.

Locality N X3 df P
Funka Bay 382 12.728 7 0.10~0. 05
. Misawa 14T 9. 455 5 0.10~0.05
Miyako 113 4. 954 6 0.75~0.50
Toyama Bay 540 9.760 7 0.25~0.10

—130—



RF: A5 7547 BO@ER 1. HREOHLE

THC RS DEZRBATINAT H 3 &

bansnd, AT EROBS & FERICERE 80 Funka Bay
ELT69.20 2EHAL T, logistic FEA % FHEL

T (F3). 1L, EHE - KEOERIZ/NED 60 N =382
BHED D2 27:DT, KB 5~6cm DB T, )] mean = 6840
—DDEREREKIC BT 5EEN 1BD2 02 28 40

TH->Th, 26 DBIEFKIIZRUEOEA LR

BRITDH DD 512, KD AT logistic g, Lo 20

HOBE 2T, 2 FhOHSDRIERO i

FEEEMIc L < BETS (M2). LoEORE

THt, WL San LT OHS T BEEOFY 30 o e a7
BOAEO ERCFNG. FHRERO BRES megn = 6873

o

68,20 & LT %RD 3 &, 69,20 2HOIIHBE
b EBEEMN I,

Miyako

— . = = " Ne= 13
EORBORED®RE i T, mean « 6925
EOEOEE, BREDEADS L 6~7 Btk 7

Frequency
ol
o)

10
HINTBWEEDOD I NERE T~11em O ks & _
DT T T LR 6~8 A _LATERIED IBIENK 120 5“““3“
DE b PR OERCDONT, FEERERICIIT S 2 | (] . 540
D6 OEHBEEERE—2ORILT LD TRTE (B sof mean= 6844
4), WL Db ORCEENIERERG THEE T B
R ERTRL, LAOHBRTRDOLES, Thb 40
DO EZ =T 3 BH O FIEREKE kRO HE B
RELOEBEF5, LOEREZTRILNSDIE 65 70 75

B2 L U THRERKC & OFSMHEEE Ry,
WIRIE% 69,20 & LT logistic FEERX 25 EL (&
3), dmEi &, 3 WHOVLREKD BnE

Number of gill-rakers

Fig. 3. Frequency' distributions of
the number of gillwakers in the

FHCEE T 5 By B s N5, specimens having a body length
FoEOEEHTIE §iRD & 5 1T FEERo B of more than 110mm. Fitted
TRIE% 68,20 & L 72353 logistic MO BEAEDS & curves represent the theoretical

normal distribution.

olzl, EBOERDS L 6~8 A Lo

556 EOEBMOREHCOWT b, B :
THERIE® 68.20 X ULIZBAEMMUI, UhLahis, L TR IEBBES 69,20 &3 logistic
%2 b > TEOEBMD SER 2B UD S EMBEYTHILELLNS,

WM O -

BRI OB & hF & OBR2RT logistic if % —IERRL 12 (M5). Ricik
EBOBEAI DN TRD I logistic HiIfRD 5 5, & b LHBIEKOL 8 Ah4~9 Ao#KRL, ko
EHRD 6~8 B LAIOHMRZER & 5 b FMEKOP 30 11~12 BOE% & bR TRUIZ, B
K, =R, Bl - KEBOKEAERIDMEDHE L, 6~7 ADLOER %2 BRBO i, 1112
L8808 bt ~9 ADR E 11~12 BOMROBICS 5, FOEMOD AR 10em JLTOMH
STHL LICKFERGRSHOBERL b § BEESVITER LY, BB ICELBOMBIIC

—131 —



6 K Kk E &K #® 2803).

1977.

Table 3. The estimated values for logistic equation, GR=K/[14e-2BL-D1],

(A) and (B) refer to Fig. 2.

Locality a b ‘ ‘ K ’ Remark

Funka Bay 0.07385 17. 691 69.20

Misawa 0. 05504 6. 635 69. 20

Miyako and Ozuchi 0. 04370 9.081 69.20

Aomori 0.06371 6.128 6.20 | (4
0. 08601 23.422 69.20  (B)

Kaminokuni 0. 03955 1.385 69.20 | (A)
0. 05509 10. 746 68.20 | (B)

Toyama Bay 0. 04078 5. 822 69.20 - | (A)
0. 05240 35.927 69.20 | (B

Kaminokuni type 0.04428 4.696 69.20 |
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Fig. 4. Distribution of the mean values of gill-rakers related to body length for the fish

taken in Kamiiso during the period from June to early August, Aomori in June and
July and Kaminokuni, and the logistic curve estimated from the pooled data of these
three areas. This curve is represented in Fig. 5 as Kaminokuni type.
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Fig. 5. Comparison of the longistic curves applied to the relationship between the number
of gill-rakers and the body length in respective localities.
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