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Abstract

The present paper is focussed on phenomena concerning so-called ‘alternations of dominant
species’ in pelagic fish community. Catch statistics from various data sources were examined
to figure out modes of long-term fluctuation of population strength in relation to changes of
areas of distribution. Remarkable alternations of dominant species have occurred five times
between 1912 and 1976. The major events are summarized as follows;. (1) Herring was a
dominant species before 1928. (2) After decline of herring, sardine begun to increase and
attained a peak in 1936, and then continued to decrease until 1954. (3) Accompanied with
the decline of sardine, anchovy predominated from 1955 through 1972, and also jack mackerel
between 1959 and 1966. (4) Since 1965, mackerel rised after the reduction of jack mackerel
and begun to fall after attaining a peak in 1974. (5) After the decrease of anchovy, sardine
begun to increase again since 1974 and continues to rise at present.

In the seas between south of Kyushu and the northern Japan Sea, a characteristic close
correlation was found between an increase or a decrease of population strength and expansion
or reduction of areas of distribution for species. Mackerel and sardine extend their habitats
from north to south when their population strength increase, while they reduce the habitats
from south to north accompanied with decline of population strength. Jack mackerel and
anchovy, on the other hand, spread their habitats from south to north accompanied with
rising of their population strength, while the habitats shrink from north to south with
decreasing of the population strength. From this, it is supposed that sardine and mackerel
have developed in northern waters, the Paleo-Japan Sea, while anchovy and jack mackerel
have evolved in southern waters including the Paleo-East China Sea. Each species seems to
narrow its habitat to an area most favorable for the species where its ancestry has developed,
when the population strength become extremely little. It is found that the southern groups,
anchovy and jack mackerel, contain two separate groups in the same population; anchovy
population consist of ‘Shirodare’ and ‘Seguro’, and population of jack mackerel is composed
of ‘Kiaji’ and ‘Kuroaji’. The separate groups in the same population have distinct life forms
from each other. ‘Shirodare’ and ‘Kiaji’ live in restricted coastal waters making small
migrations and spawn during summer and autumn, although ‘Seguro’ or ‘Kuroaji’ make large
migrations in wide areas and spawn in spring.

The possibility that competitions occur among pelagic fish is attractive in considering the
alternations of dominant species. The competitions seem to occur especially between sardine
and ‘Seguro’, and mackerel and ‘Kuroaji’, because they occupy not only overlapping niches
but overlapping spawning seasons, spawning grounds and habitats. ‘Shirodare’ or ‘Kiaji’
maintain only little population strength in themselves. However, they have only few chance
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to compete with other species for food or space in the pelagic fish community.

NI EOE

‘Shirodare”

and ‘Kiaji’ seem to play an important role to survive as species for anchovy and jack mackerel,

when their population strength extremely decrease.

Also, it is suggested that ‘Shirodare’

and ‘Kiaji’ are the groups which maintain life forms similar to those which their ancestry
might have in paleogeographical southern waters.
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Fig. 1. Long-term fluctuations of annual yield of pelegic fish

from the seas abjacent to Japan Islands.
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Fig. 2. Scheme of the fluctuations of annual catch of pelagic fish in ten sea regions adjacent
to Japan Islands for last twenty years.

A: South of Hokkaido.

C: Middle region of the Pacific Ocean.

E: East China Sea region.

G: Northern region of the Japan Sea.

1 : Region northwest of Hokkaido.

A to J indicate the ten sea regions as follows;

B: Northern region of the Pacific Ocean.
D: Southern region of the Pacific Ocean.
F: Western region of the Japan Sea.

H: Region west of Hokkaido. -

J: Seto Inland Sea region.
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Fig. 3. Fluctuations of annual catches of four
pelagic fish species in the Tsushima Current
waters from the East China Sea to the Japan Sea.
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Fig. 4. Alternative change of dominant species
between jack mackerel and mackerel based on
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Fig. 5. Alternative change of dominant species
between anchovy and sardine based on catch
data of small purse seine operated in coastal
waters north of Yamaguchi Prefecture in the
southwestern Japan Sea.

AN B OE

5249 Hh 8 IFAT L DREES (Fig. 5). kKD
WTHSE, BREARERCERS N Fig. 4 0B&X
DX HICRNIBHETORRTH D cdd, BROTEMN
LYY —TRBELRTND, H X 7F4 7 DRI
HEIDRBUE S TBR, w4 7 oRELE, THRE
FNRRUDEDWE, TEHZ 7F4 7 BB LeKkiR
PBT, TOTLRIFZIFATYEENE (FE,
1974) BRERED T o= w FR <4 7 VR EDTHE
BEERT DL 5B bhb, 1973ELUR< 4 7 VO
BEROFOSITND, COLI T J&wHx,
TATLERZIFATLDERFND 2 HOERDORM
TOXERRI B EBRERTERO L THEULRRT
B, EBRELOBRBTECRHRIETEDT &R
b, BN EERB CHECENOEEERY B
DREBEMT, TOXi Yy — T RTERENREDND
W3R, WHFOARBBREWCESYRIFLD - T
WHZEEFETHDOTCHDZLELDRS,

(2) BEEREEBEHCEDHBAHHEOEL

EYRIE—RCEEOEBRIC L D, THH I %
X, L TH LR TS (#HE 1970, ELTON 1972
), TITHERKRO-T Y, <923, w47,
HETFATEDNT, REEOHRLE L DCLERE
AR F i~ HARETHER T, TOomREEDLS
KES EhenEhBdIc, ET 4BBORENRE
B2~ (Fig. 6), =7 VRHEOFRLELEEZ DR
TWBHEEFE~HBBR TEL OBV KHEDRES
HF TV DR, BEFEOBEA L 1966 IZTRIBHC R
BrRENL, BEARS LRAETCOELHES 550
DOHELTHLEE L /t- Tnd, Thicwd LT, £0
BIEETRENCLER TRESBRL, Wihd
v— 712 1~2 FOEHMT, TO®RRBESMERET
LTW3, ZOZLRE=T YONHRIEROER, &
Pt il THKR, BPLTWBZEERLTNSE
ZLbNB,

2 Y NECONTIREOEBEDORAPCIZE L UTRE
HIBEEN D < BT C=7 VRBEEORREL L TW
Tl D IR D IR EENE & D #iEt 2 BIZEE B T
Vo Linl, XEK Fig. 4 Kahic, HE~RERIET
= ¥ TIITEDOHKA L D EMER UDTEKY,
B FBRIEAN LR T k& Bbh 3, 0%,
7 RIS - BRB THiEEYRD TV B0k
HUT, RS TIRT TIRI97EN B BA A
5> T35, TOLI =Y " ERERBIHCA S TS
LR, FOHFRRXBCEABNEBOLL TE T

— 2% —



BEBECRD 2 EBBEORE—]

18 ( Jack Mackerel ) s (Anchovy )
r Goto~Tsushi ~ [
6l &« ushima a ol . .
o Kagoshima Nagasaki /3 /3
< 4L % 4L ~Rumamoto 9 l\‘/5'7.‘\\\ /al \\
S Southern Z O S0 g
_;? 12 East ChinaSea < 3L /e o N ‘\e\a/ vamagtc%i
=} . L {\L 2%  ~Shimane
= 100 w 2| d k] &
< © k)
s 8L e P e T O SN e
© 6L o m-o"o"of g x#\;ﬁ\)'-? ol gy OO
4 Saninw &~ 19531955 1960 1965 1970 1975
2L
1955 1960 1965 1970 1975 6l . ( sardine )
1
IR
5 ( Mackerel ) l‘ «— Nagasaki
121 ~ 12|
~ East —s a ‘l
210 | ChinaSea S 10} ! Yarg?\guchi
o - ~Shimane
o 8t c8ly J 7
~ o6l X / S gl L% Tottori a i F
§ , Tsushuma\)// 8 ) };({4 N y i ~ishikawa ",?\(, ’}’
g i /’ A~ \o/;&\\*a/ y 4t MY \3‘{ \x fol
2L & e e ganin 2| o5390 0 W f
e A 0o Bl i G g g
1967 196 1971 1973 1975 19531955 1960 1965 1970 1975

Fig. 6. Annual changes of landing of four pelagic fish species at several
localities between southern Kyushu and Hokuriku district.
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separate group in anchovy, ‘Shirodare’, which
has non-overlapping spawning seasons and
spawning grounds.
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