J. Fac. Appl. Biol. Sci.,
Hiroshima Univ. (1992), 31 : 143~154

FEFICH T BHEABOREEDER
IR B R AR, RIK BT 724
1992104300 ff

B OH 19684 51987 E CO20ERM, 3575 b LmH4TF b o OE KB B - L F O
R, 1987HELIE, ML MEE 2R LT B, N BARILIC R » THEZ BT C & fo i i
OWENSTBE, TORIEER IR E TR - CBEThD, 0k R LHER
B (COD, BME, KU o, AMEMEER, FEEBNORES D & BEREEXILTS
TN Ko TN LTz, TR, 19644 LI BUF MEE O IR RURIC R & B ik K, BIgER
bRk & UCHEIT LTV 5 &8 2 vk, & REMNRER o g Rs sy oKitic s
oD A T ORGSO A DAL LB 0T, 1986ELBEOHBR oM, oSk A
NECHB=ATY, hFIFA0y, £ 0+, RUBEHOBBROWM ML b0 ThHs
M ate, XHRAEORENSI~ATY, HEI2FA0L, A H+=, BEEEE LCHRE
LT CHREEO MR S AR B8R/ DREUCEM, H<0M, b - MUEMOCP
UENLEFHED LT, ThoOFEFIREAE S ENFERER - T B I Egh -1, s,
MEBEAEEOSL DL e 52, = - F== - B OfEBENAEIERERLTED
EEBIEOBALNEAL TV B EANRB SR,

F-7 - KRR, FOREDE, PG, MIBEER, A vAAfE, BotiEL

&

PR KPR G R R R EUR AT TN o ¥R (IR Rk E R Y BRI i R

WEAHRET ") I X B &, MF R WAL R L, 19765 LIRR40F b Wit 0 @ K EECHER L C & /oh%, 1986%F
DI, W TREmETRT L0k (Fie 1, o, SECEBTAZEES-TH, —HLT

i

50 T
¥
1
i
w0 !
N 1
t 1
- 1 '
! ‘
£ 30 : i
e : i
e 1 :
— I 1 1
Z 20 o - L
£ R : !
t
o 00 .’ : | |
1 i t {2nd period of
16 I ' 1 L eutriphicated)
f 1 1
(Pre-war period) {Post-war period} {Before b (1Ist period of
: eutriphication]) eutriphi‘cated)
]
i
devaa by o bt e e bediad g el e levnidanesld
1930 35 50 55 &0 65 70 75 80 85

YEAR%
Fig. 1. Annual change in catch of fisheries in the Seto Inland Sea according to TATARA(1982).
Data from 1981 were added to TATARA’s(1982).



144 WA

HimLTELBEROMUE»6T5E, DO TCORBTHB, SLIIBSELME, ThE CHIBOREERE
WOMEE SO O RBEREEEROES/RMEEERIC L - TEOh, L LZORMEEELL
1989 6 D 1L Lo, HIFABORBEEEZO LSO "INV E" KETCHHZLEEDLES,

HPEMEOREROBEIZ- OG-, JTE (975EUR) Td L2 Bo—HEo i (1977, 1981a, 1981b)
R, fE (1982), JHH (1985) #HY, X Hicb USRI EIC > LChhic b0 (FHH1981), BF A
WOBMO S LTHELLHABEIRTT, COMEEKTo key species (Bl) LEXORTWBH %75
49 LRIV CHIBE L@ - M (1975), #Ak 6 (1989), ik (1991) So#WMérs s, L
MLAENLIRGI, kil Lick 5 2B R AWM A 30610, EoaBi iy EmEk T 500
HEDTH-C, BEOWPEREHEEE LTE bt oiiy, RBEE, 19644064 H oMM
ICHE B & CORBROBIRIZ OVCEET S 2 L 2B L,

WER OB OFREEZ oOHEN 6# 2 B LN TED, TO—2FBENE » CEEEDNS ERY
HERTER R EEZBNB L L TH B, HMPFNBRZERBI EATEL L Z AT, Fhizk
S THBEE IO TEL LRI TGS (Bl i BEL972 ; %4 B1982), W LiEEOSBED
M- TEFLTECRY, ThiVfTERESLRBEOELEL O L, BBV ERTER B LE
265, B2RBETADOOEAE, HyTF G X 2RFEREBOBELTH D, NEOWRBITEN
B LK HERELTE D, ThRETRRAEOENZTEE LV HOMH S, ThEdRBic oo veE2
s, BAREBOBREOEHE, DEOMFLSFERERBTRENTLONAS, LSBT TR, B
BERBTRO2ODHEHEEL LN CBTT52 kit 5,

BHE FE

WREPEOBREREORR &5 £ 2 CRFT 500, ERELCORREEDTHEEL LT COD, B,
FRECOWCTEH L, ChoOBBE L oEBR EBEFOLhEhO “BIBANY", KEFRE
PEFAERERBRO HFREORE" CH 5, EBERER OV CRIEEREMBHER S8
L BEEZ DR B R KL EY ST OKER TR EOMEMNBOBRIUER AN L,

PR OHE & UG BER OK) BEERE - MEAEBUSRTO SR MERER MR GRF R
DFEE) " (1970—19924E) AV, MHORDIZVG L ORDFEET ~ e ER SO TRk
N5, WEMEHOEERe CPUE (Mg v il oBHo—Hic>uCig 2R (1977)
#FIH L.

mREER

FFRBOBEEE~COD, ZHE, #¥

COD 1 HBHHBIEE S Vbh, REOBEHRL, HRHOBE TR, ZofindlevizErhsoi
JEAMEZ LI B, BFHEE~TA T 5880 Ippm BEL VDR TR D BE - $#1979), 3 ppm
LIF#R RS - 7 YPBRBAEEC, 2ppm DTRBZEILIE~FA - TV - OB 20 TE B E SR
T3, 1970~ 905 DR 2 & 5 Bhc 2 5 M- Wil COD @AMz ZH LT3 00
widsteda 3ppm LUF, &hdd 2ppm LIFCE&E LTEITER T 5, L LANGKES, XK
SPE, HEBSORBREERKO COD 19734 C 1.8~8.2ppm ORIBAICH - o b D A19904E T
2.4~9.9ppm LEELL TV 3, Mo CHEEOBREL, HhRoRRReEs LT3z 2 208RK & 251
A CLOOEEBSLE VATV EE R B,

HICEREIC O\ TR 2 CORO B 2P NS 2S5 &, BYER19724% G4, 5~7.5m, i
(1989~"90%E) T3, 7~8.4mTHE VLS, E/F19554EmKHE (6.7~10.1m) ZEHL L TL ALy,
RN ST 2RO RBERLCH B0, TOREFRILIIT6ED2M: o & LTHA L, BT
TRIOFRE I LT &, L Lad b RE LREloMSM 225 L ‘SR o%l&
FIARLTLAA, “6~108" & “10~300" WMOBEENS D, BEEHIIDR -0, #EEK
FALTED, WBREH TRV LEBbYE 5,

HF RGO RS R 20 22 1973F 1 P NGRS R EER L, 1978FIc "R RGRER S



Rtk sl vl 145

H BB VAT SR, O 5 LBl B BIE 0Bk o o EEHIT S hic b (% 4 B1982),
BERER—EL RS- LB E L5, Lol COD REBEK LT HBED KR
stz s E G, RO RERD S OB R - Tk Y, EPFARBOKERE TFEL 5L
B2,

REBRAEROERE

Fig. 1 CRL{ck 3 REEORBEOBE, o kIECRERBILEHTLIO 196044 &5 %
ARG O 1970ERFREIC T CORKBIZE VD E R » T B, TOREPHE S o ARz
LBLorEL Db, BENREROEROEILE Fig. 2ic, WSS K TEHPFWIH ST 5%
MR BB LE L FH b U R 8AECSWT (—HicouTREGoEEHEEE L » ), Fh
FhEMOBBERICHT2EIREHE L, tORERLER L, SEGEELHLD, £, &
A& UH, SR 79 -4 12, Ue®, 2R, HULdhle, ToflorhcEE e S 2
CHULAET I, K BERY, TOMOZUEE " i, 2o ETofouniEy 4 i &
Lice "B & LCR#HHoREo AL Lo EMA L, ¥4 Fig. 3 2, =1 o2 RN C
WA EHMBHRHHC LR SN B L 5108 - 219755 21004 LT, S L oBInEROBRENS 2%
blico =40 EbES EPFFPIHCIZEEAYER L TR 6, 1970F4RUZ I » T & R IBAFE AR
EHLICHT O 7 B SN CRE O SRR R b GERELSS), PN A ALK A -
TEDRENBRLRB L1 bDTH B,

Fig. 2 2 6RERRBIFLIBEOZELBABECLBEREN T, 88l hy, LoRThificvALy
v, hEIFATY, VIR (A VEBSR), Ahr=, BEEGSLE 00 SO BEN K EE
SEEEHTHBILELNGND, L Zhbik Fig. 3 o4 CHENAKE CRESRSEIC LA EREY
B2 TOBIEDRBEENR5, T2 CRIZZAS 5 2OBEOBER a8 GHFNBORBEOHR &
Ll (Fig, 4). B T-T o EE MG ol HOSRIED &334, T THh 5 L 19764 D40
T CRTEOBE G REDHBEROHER Y, LELAX kA v ORBROMAIZLE D THD LM
bbb, LA 719855 E L » 2B, BEREEIBER L 2D, RETLRECES2 B h Ty
BLENGN B, TOvATLOEPI, 198THENLDN & FA T, 19888FMN60A HF =, 19854 1L
o BEOEZRENOBVENER - CLEL L TREOBIEEI -2t D BN,

Fie Fig. 2 HORAEORBOIRR E, Bt & B AR KEE-CH - 119604 524 H & 1970 HTAL I A
oM OBIBRI E BIE3 L, UTESEEREE L b 27540, A0+, BB 3 BN
PERBROME TR S » 120, TRODHAEN D ¥ 7 54 7 & BRI 20%RH0 6 1050%1C
A B TR0 %D HE%I, BOROBPHBINCAR (at, S 6K, A4 UL ARBEROES THI0
%EE LY, VI RALEBBBETH - bD20%E LESD B L 5l B ¥ MM RO Y
2, BEROHEITAEADNABEL R > TETWBLEVGIWBHND S

190 T T T T T
96 Gthers
801
70
S Shelifishes Qctopuses
£01 uleds
ﬁ hrimps quids
E 50
Sandeel
2 4o ibon fish
& Flat fishes
30— Larvae Horse
20emed of anchovy mackerels
and sardine andk .
od Anchovy mackerels
10 Sardine
8 o
| D H L 2 A A A e s A A K N A NN R M B |
1965 70 75 80 85

90
YEAR
Fig. 2. Annual change in percentage in catch of 11 main fishes to total catch of fisheries in the
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Table 1. Annual catch of main three types of fishries and catch of main fish species by type of fisheries.
(unit:tonnes)

Small trawl net

year First Second Third
catch species catch species catch species catch
1969 108, 875 shell fs.* 27,997 shrimps 17, 624 sandee] 13,638
1970 97, 236 shrimps 16, 999 shell fs. 15,622 sandeel 14, 630
1971 118, 465 shell fs, 40,797 shrimps 16, 949
1972 157, 342 shell fs. 96, 226 shrimps 22,073 ribon f.** 10, 158
1973 96, 999 shell fs. 22,634 shrimps 20,418
1974 (no data)
1975 105, 848 shrimps 19,148 shell fs. 15, 622
1976 102, 762 shrimps 18,543 shell fs. 12, 358
1977 110, 768 shrimps 20,172 shell fs. 15, 452
1978 114, 104 shrimps 25,178
1979 103, 117 shrimps 20, 851
1980 100, 828 shrimps 19,773
1981 112, 466 shrimps 20, 830 shell fs, 15, 827
1982 105, 235 shrimps 22,572
1983 99,708 shrimps 26,637
1984 104, 016 shrimps 25, 363 shell fs. 11,024
1985 105, 152 shrimps 20, 684 shell fs. 15,224
1986 98, 058 shrimps 17, 653 shell fs. 13,940
1987 97, 557 shrimps 19,010 shell fs, 14,732
1988 100, 400 shrimps 20,475 shell fs. 14, 816
1989 96, 159 shrimps 19, 569 shell fs. 10, 766
1990 93, 004 shrimps 17,429 shell fs. 10,770

* | shell fs.: shell fishes
**  ribon f.: ribon fish

*
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Table 1. (continue)
Purse seine
year First Second
catch species catch species catch
1969 52, 833 anchovy 49, 755
1970 47,197 anchovy 39,928
1971 43,628 anchovy 33,729
1972 39, 887 anchovy 27,748
1973 51,175 anchovy 40,418
1974 (no data)
1975 53, 836 anchovy 28, 667 sardine 17, 843
1976 47, 081 anchovy 26,020 sardine 11,214
1977 53,032 anchovy 27,282 sardine 20,115
1978 73, 801 sardine 58, 803
1979 74, 255 sardine 60, 725
1980 60, 539 sardine 50, 399
1981 86, 878 sardine 57,272 anchovy 24, 160
1982 115,520 sardine 84, 262 anchovy 27,087
1983 63, 317 sardine 29,907 anchovy 23,063
1984 74, 464 sardine 49,790 anchovy 17,334
1985 70, 580 sardine 35, 322 anchovy 32,124
1986 78,783 sardine 43,118 anchovy 25, 706
1987 51,771 sardine 37,603
1988 44, 825 sardine 25, 865
1989 45, 623 sardine 32,033
1990 26,315 sardine 10, 148
Table 1. (continue)
Boat seiners
year First Second Third Fourth
catch species catch species catch species catch  species  catch
1969 80,653 anchovy 45,585  sandeel 11,407
1970 79, 244  anchovy 37,916  sandeel 23,930
1971 82,744 anchovy 40,797  sandeel 31, 456
1972 99,691 anchovy 62,688  sandeel 17,615  shirasu®** 14, 220
1973 79,699 anchovy 42,937  sandeel 16,527  shirasu 16,112
1974 (no data)
1975 90,819 anchovy 51,108  sandeel 15,563  shirasu 13, 105
1976 134,161 anchovy 65,691  sandeel 25,868  shirasu 24,838
1977 120,593 anchovy 78,546  sandeel 15,578  shirasu 11, 496
1978 114,714 anchovy 48,393  sandeel 25,291 sardine 20,079 shirasu 12, 281
1979 99,175 anchovy 41,880  sandeel 24,932 shirasu 13,891 sardine 11, 966
1980 104,483 sandeel 41,569  anchovy 34,010 shirasu 12,245 sardine 11,678
1981 115,774 anchovy 43,225  sandeel 37,037 shirasu 16,085 sardine 10, 083
1982 119,897 anchovy 48,758  sandeel 28,162 shirasu 25,833 sardine 12, 861
1983 124,342 anchovy 50,550  shirasu 33,161 sandeel 18,782
1984 128,747 anchovy 57,185  shirasu 32,945  sandeel 19,927
1985 156,197 anchovy 67,236  shirasu 49,664 sandeel 23,225
1986 150,402 anchovy 66,548  shirasu 52,360 sandeel 18, 465
1987 117,722 shirasu 37,474  anchovy 32,565 sandeel 30, 498
1988 129,624 anchovy 52,122  shirasu 45,638 sandeel 19, 254
1989 112,069 shirasu 44,782  anchovy 37,320 sandeel 18,431
1990 102,118 shirasu 34,293  sandeel 31,630 anchovy 26, 165

¥ shirasu; larvae of anchovy and sardine
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Analysis of Flucutuations in Fisheries Catch
in Seto Inland Sea until Recent Times

Hiroaki HASHIMOTO

Laboratory of Fisheries Biology, Faculty of Applied
Biological Science, Hiroshima University,
Higashi-Hiroshima 724, Japan

Although annual catch in fishery in the Seto Inland Sea had been increasing ordinarily with
eutriphication until 1985 after World War 11, since 1986 it decreased from a high level of about 400,000
tonnes to a level of 300,000 tonnes. In this paper analysis of fluctuations in annual catch was carried
out on fishery in the Inland Sea. From the fluctuations in catch by fish species it was made clear that a
high level catch during 1975-'85 depended on catch in a large amount of sardine which migrated into
" the Inland sea, and that the reduction in catch after 1986 was caused by decrease in catch of sardine,
anchovy, sandeel and shell fishes which had been caught in aboundance before that. Moreover, any
annual CPUE by type of fisheries, such as small trawl net, purse seine and boat seiners, changed
decreasingly, so it seemed that each resources by fish species also declined. Judging from decreasing in
proper type species, such as flat fishes, shrimps, sea cucumbers and shell fishes, in recent times, it is
regarded that the bottom environment is becoming worse.

Key words : eutriphication, entering type species, fisheries catch, proper type species, Seto Inland

Sea, type of fisheries





