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Relation Between the Primary Production and the Commercial
Fishery Production in the Fishing Ground
Utilization of the Primary Production by the Boat Fishey
(Review)

Kaoru TATARA

This paper aims to present a numerical model of the relation between the primary production and
the fishery production in the fishing ground. The basic principle leading to the model is the scheme of
energetic flows through the trophic levels in the biological production system in the sea area.

Firstly. the commercial catch was divided into two production series (fish- and benthos-feeding). Each
series was then divided according to the trophic levels and species. On the other hand, a species-feeding
habits matrix was prepared for each commercial species using the results of various studies of stomach
contents, etc. These two informations were combined by the coefficient of assimilation between the
trophic levels of each fish- and benthos-feeding production series. Through these procedures, the esti-
mate of the total amount of energy consumed by the catch was calculated in terms of weight of primary
production.

The model is shown in Figure 2, and the primary production consumed is estimated by the following

equations :

(PC) = éo (PF) + éo (PB,)

(PF)) = (CF) / x G

i
(PB) = (CB)) / = Gq
n=0
where
PC = Total amount of primary production utilized through the total catch
PF; = Amount of primary production utilized through the catch of i-trophic level of

fish-feeding series

PB, = Amount of primary production utilized through the catch of i-trophic level of
benthos-feeding series

CF; = Amount of commercial catch of i-trophic level of fish-feeding series
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CB; = Amount of commercial catch of i-trophic level of benthos-feeding series
G, = Coefficient of assimilation from (n-1)-trophic level to n-trophic level
r = Rate of dependence to the prey of fish-feeding series

The amount of the primary production which was utilized through the commercial catch was esti-
mated from the amount of the fishery productions in the Seto Inland Sea under the following assump-
tions. Firstly, the relation among the transfer coefficient (t,), the assimilation coefficient (G,) and the
coefficient of prey utilization (S,) between n- and (n-—1)-trophic levels is supposed to be t, = Sy
G,, and also Gg-t,. However, no reliable value on S, was obtained. In the present calculation,
the assimilation coefficients are conjectured to be 0.3 from trophic level 0 (phyto plankton or detritus)
to trophic level 1 (phyto pl. feeder or detritus feeder) and to be 0.1 for the higher levels. Secondly,
r, the rate of dependence of benthos-feeding series to the prey of fish-feeding series, is conjectured to
be 0.5.

Commercial fishery production in the Seto Inland Sea in 1958 was about 240 x 103 m.t, and the
estimation of primary production utilized through the catch was about 19 x 10¢ m.t. In 1977, those
values were about 406 x 10° m.t. in the catch and 29 x 10° m.t. in primary production. Commetcial
catch has increased by 1.7 times during past 20 years, and the utilization of estimated primary pro-
duction increased about 1.5 times. Finally the paper derived an estimate that 60-80 m.t. of primary
production of fishing ground is being consumed in each 1 m.t. of commercial catch.

There are some problems that should be clarified in the present method. The following points in
question are also included in the summarizing discussions : qualitative contents of catch statistics, feeding
habit of commercial species, transfer coefficient and assimilation coefficient between the trophic levels,
reduction of assimilation coefficient by detour transformation, primary production consumed by benthos

feeders, migratory features of fish resources and aquaculture productions.
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Fig. 1 Fishing ground of the Seto Inland Sea.
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Table 1. Species-feeding habit matrix.

Bio-production series Fish-feeding (F) Benthos-feeding (B) Total

Trophic level 0 1 2 3 0 N 1 . Zoi . 3 %

Species (Plant) Fe‘;)é:’r ol g;%egl' Fish eater] (Plant) ?eelé'e(:'p * feedeg * Fish eater %
1~ 1 v < Sardine 50 50 100
2 A x 2 % Anchovy 100 100
3 v 5 # Shirasu (Anchovy larvae) 100 100
4 7 P % Horse mackerels 100 100
5 4 < 5 Mackerels 100 100
6 7 Y Yellow tail 100 100
7 & 4 # Bastard halibut 100 100
8 4 # Fine spotted flounder 100 100
9 oA A « &35 4 Other flat fishes 50 50 100
10 + # ¥ Sharks 100 100
11 .« 7 5 B Croakers 100 100
12 = Vi # Lizard fishes 100 100
13 -~ = Eel (Muraenesox cinereus) 100 100
14 % ¥ 174 #+ Ribon fish 50 50 100
154 4 & 1 Butter fish 100 100
16 = 4 1 Skates 100 100
17 = & 4 Red Sea Bream 100 100
18 7 ] # 4 Black sea bream 100 100
19 4 7 5 Sawara (Scomberomorus) 100 100
20 # 3 5 Mullets 50 50 100
21 A = # Sea bass 100 100
22 1 # 2 = Sand lance 100 100
23 7 * = Eel (Astroconger) 100 100
24 = 7 v = Gizzard shad 100 100
25 h ¥ 2+ 2 »3 . Rock fishes (Sebasres) 100 100
26 i n # Other fishes 15 35 15 35 100
273 v 4 # Sepia (Cuttle fish) 100 100
28 o 4  # Other Squids 100 100
29 # E # Octopuses 100 100
307 = ¢ Kuruma prawn 100 100
3146 o = & Other shrimps 100 100
32 4 ka2 i Blue crab 100 100
BM o # = Other crabs 100 100
34 v = Sea urchin 100 100
35 + 2 Sea cucumbers 100 100
36 “ = Mantis shrimps 100 100
37 = & & # Polycheatas 100 100
38 fil & & Other benthos 50 50 100
39 7 7 & Abalone 100 100
40 % = Turbo 100 100
41 4 7 ¥ Clam 100 100
442 7 y Short necked clam 100 100
43 = ¥ 4 Ark shells 100 100
4 8 A 5  # Pen shells 100 100
45 fitt B Other shell fishes 100 100
46 v » 4 Wakame sea weed 50 50 100
47 fl @ K g Other sea weeds 50 50 100
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Table 2. Catch amount by species and by fishing ground (Boat fishery 1977) p.. '(‘,

Fishing ground Kii Osaka Harima Bisan Hiuchi Aki Iyo Suho
i No. 1 2 3 4 5 6 7 3 Total
Species

1 = A 7 + Sardine 2,888 19,930 331 - — — 152 - 23,301
2 % Ed 4 # Anchovy 6,262 17,916 22,385 213 42,879 8,251 8,964 134 | 107,004
3 5 # Shirasu (Anchovy larvae)| 5,696 3,337 1,320 — — 181 986 — 11,529
4 7 B $ Horse mackerels 1,939 405 1,880 6 230 145 297 29 4,931
5 s ¥ Mackerels 1,827 1,175 237 1 10 44 89 — 3,383
6 7 Y Yellow tail 193 21 115 10 33 13 £4 1 440
7t Z 2 Bastard halibut 38 6 19 43 158 10 85 14 373
8 z 1 % Fine spotted flounder 116 162 601 442 594 305 423 248 2,891
9 fidHL 4 - & F 2 Other flat fishes 378 796 2,029 1,221 1, 460 534 1,366 2,436 10, 220
10 A ¥ Sharks 27 54 4 - 105 7 60 2 259
11 = ~ . 7 7 $ Croakers 149 497 272 3,665 810 281 357 310 6,341
12 = Vi #1 Lizard fishes 1,892 165 218 27 1, 461 226 200 330 5,119
13 -~ % Eel (Muraenesox cinereus) 296 41 18 -_— 17 9 36 1 418
4 % * 74 #+ Ribon fish 4,231 68 154 — 458 408 774 18 6,111
15 1 # % A Butter fish 3 1 - — — - — — 4
16 = A ¥ Skates 19 29 14 7 108 23 79 87 266
17 = & 4 Red sea bream 240 93 74 23 1,418 £02 594 16 2,960
18 7 = # 4 Black sea bream 90 30 365 486 785 260 183 573 2,772
19 + 7 5 Sawara (Scomberomorus) 281 132 529 177 1,024 137 474 259 3,013
20 & 7 B Mullets 124 348 810 286 691 288 939 1,488 4,974
21 A z # Sea bass 128 708 751 306 430 117 283 676 3,399
22 1 h b = Sand lance 1,636 3,646 15,022 3,412 728 4 - — 24, 448
23 7 3 = Eel (Astroconger) 238 1,024 1,204 580 1,116 492 365 814 5,833
24 =2 / M = Gizzard shad 269 517 2,377 319 524 392 399 552 5,349
25 &% 4 =« 2 .1 1 Rock fishes (Sebasres) 138 178 616 410 747 219 323 353 2,984
26 {11 9] # Other fishes 6,700 2,332 4,431 3,051 5,106 2,383 8,349 5,718 3%, 070
27 =2 o A # Sepia (Cuttle fish) 4,320 227 1,101 571 4,536 480 3,448 797 15, 480
28 fitt [2] A # Other squids 239 177 994 101 541 45 2,115 289 4,501
29 % =2 # Octopuses 431 528 1,892 621 837 641 795 1,157 6, 902
307 A = = ¢ Kuruma prawn 142 112 171 35 52 24 189 257 982
aift o = &' Other shrimps 1,573 1,376 2,495 1,129 3,519 1,487 4,920 4,028 20,527
32 x ka : Blue crab 153 61 163 43 426 438 2 6 907
33 fir 2] b = Other crabs 118 38 183 548 193 32 89 340 1,541
34 = Sea urchin 46 — 1 8 252 34 413 24 778
35 + < = Sea cucumbers 117 43 617 97 476 1,661 1,044 840 4,89
36 > * = Mantis shrimps 126 669 1, 980 582 1,523 160 88 816 5,944
37 = a < # Polycheatas - 3 22 7 29 17 — 35 113
38 1fft o & & Other benthos 4,260 — 14 11 - — — 32 4,317
397 ” =" Abalone 114 29 10 — 4 19 115 3 294
40 + f = Turbo 150 4 87 28 373 56 282 213 1,193
41 »~ 4 7 ¥ Clam 13 — 32 — et et b 83 128
42 7 - v Short necked clam 17 1 352 103 1,798 1,003 637 22,846 26,757
43 = # 4 Ark shells 7 25 — 1,301 — - — 192 1,525
44 % A 7 % Pen shells — — 111 1,297 — - 162 485 2,055
45 fih (2 H Other shell fishes 195 62 792 2,174 5,892 3,040 2,224 9,946 24,325
6 7 # 4 Wakame sea weed 145 28 150 467 200 24 93 52 1,159
47 fv o  #E  $H Other sea weeds 1,026 98 2,313 2 325 290 602 191 4,847
48,990 57,092 69,265 23,815 81,867 24,292 43,649 56,692 | 405,662

SUB-T

— 117 —




LLV ‘62 022 ‘v1 8EV ‘€T v.9 201 4 162 ‘6T GG ‘6 229°S LS € felol
068 ‘T LSL°1 GLG ‘T A48 8¢S 0 eeT T 160 ‘T e 4 0 oyng &
18 ‘v 7282 €81 °C T€T 8 0 650 ‘¢ 899 ‘T 68€ 4 0 0Ll L
W91 928 E€LL eV 01 0 G18 y18 663 1 0 "y 9
666 ‘S €08°C 5892 201 S1 0 961 ‘€ 0L‘T 18V ‘1 4 0 yonmiy ¢
L82°C 966 ‘T z67 ‘1 96 8 0 189 j42¢ 9¢e1 T 0 uesig v
696 ¥ ., 6L0°C 986 ‘T 06 € T 98Y ‘2 180T 68€ ‘T 8 1 BWLIRH €
i
88L°C | 668 LS8 44 0 0 6881 129 2321 se 0 eyesQ ¢
9.6 ‘¥ 8L6°‘T 1881 L8 g 0 866 ‘C 1€€ 2 099 9 T mwy 1
‘‘‘‘‘ | - I8 13pasy 19pa9) _ R J9pa9) 12pa3) )
- (L) oy dmigg somusg smueg (U | (L-ans) sovwe wsta oot L TR (uei)
gd+dd | dd q q k0 g Ad - B | g o punoi8 Juigstj
so1Ias Jurpas-soylusg sop10s SuIpas)-ystd
_ 5 N Bt
10
FA (LL6T 104)

3w onun C(LLET—€961 ‘8561) 1vaL
4q pue punoid uiysy 4q ‘sarres uononpoid-olq Aq uonodnpoid Arewwnd jo
uondwnsuod palewWINSs 9yl 01 1Y3IdM Yd1Bd [BIOISWIWOD 9Y) JO UOISIAUOY) ‘¢ 9[Qe],

— 118 —




PB, : v b AR H | BFSHEDLE LCFIM Lo ElEER

(PF\) = (CF)/ Il &

(PB,) = r-(can/n/:zogn

CF, : faf Rl | B O WS

CB, : < v 2RRME | BREOHEE

Bn (D= 1) KRR D nEBE~OHEYREILR
A v P ARREREY D RRRELEYEOKRFE

4 @BOLhItRR

Ll ERC LB Bich o - C, RERRENBEER (CFi, CBy) 11, RDLRA TS, L
LEEYREER g, REXDHE to LRADBEFTHIh TV EEL B,

th = Sn * Bn
Su: nEEMO (n—1) BEEEAHFIAR

ZORIIFMER gy NEEXER , LRI KRELSRBTHA I LXBRL TV, FIAR S, offir
LDE I ABETNEHEEL I D LA TER, B, S (BB TS5 v 2 v oEHT S v o v E
ZFHEE) NRE 1.0 EVTHEAI ZEHNALNTVWEDRTHD, ZZTE &1=0.3 &L & & *¥—
Riz0.1E UTHERTio oo EBED g, g 2015 h A b K& EThE, DT ERERIERE
EFAELY 20N BRC BB - o b B THS 50 L LERT 5 X 5k, AW BT 2H#D
FEXYERT I OBRTHMLGY L &b THEI - B Dhb,

IV ARREO = FAF-FRARFRELEYOEERR L, £YRD L0 L ORGHFE
KBEF 51 2ATHD, Lrl, TOKETIHRITHTHS, &2 CRARREEY~DEFE(T)
T EEANCE0% & LTHET S,

ChOLOETHAEEYEATIUE, BEYYALTHA LR ERIRRATHETES - L ES,

(PC) = 5 (PF,) + I (PB))
— (CFy) +ii¥,‘l{(CF‘)x%x10‘}

13 1
+ (CBy) +-3 [1.21 {(CB[)X 3 10*}]
WP 3505 KT - B - A E R RS &, LR OHETRD I KWALEREY, Table 3
i L (197TROH),

5. & )
1) HELoOME
(1) #HERECOVWT: AT BT ORATED 5 BITHIRL 2B LoBEe ATV 5,

B LY o 7 AR ORI BEELYIFML T 500, HEEOHRC OV TULARENEBE R T
Tebre LWL TH 28] 2 T 798 0X 5, FORTMIARSEULTOABRENEL, “COffio

— 119 —




AT 2" LT, BABOE I A LNy P ARD AL 2B E R ST E N, Dy LA
ot EEhTl, S TORMCIMBRITHSH S, 727 ool © X 5 fesiticig, 2l
D 8~ 9 %% 736 5 I, BECRSERR Lt hide o WHEABR I TV 3,

oA OVTL, FFLVCIMERERSIITELEL 550, WANARESER LR TR -
AN D D, Th, KEULLHEEED D - CTL AR EAYRECKELSEESh, HHLBRL X
STEIETENE, TOFMNLSH LWBELH D, 18, BEIAXZVWER-TL, ThFhOBED
DERE - RN HART, BEL LAERERENDAE GERT5 LB LH, FlE, <8401
FERNE I F I EDORRRTS v VAR ERYHARTLI LN DS TE, BESHE LTIz - »
=REEGTE LB VTHSH 5. L L, BERSELOREZ CORBICL - TELLBEN
H5H, NBEFL B HBRCHFEROSVCEFCHLL S, ToHTLAEOFMCRBELXELTE Y,
GHROBETH D,

) EXPRICONT: T e TP BT BT AR & CRIE S, ABMMOEREDROH:
EMP BB BT D EEYE LR LT V50850 ThH 5, BFREICEVTEOERY AL
D, ORI OWTLAIRIBEBO LI THD, S TRETNCHEY S S v 7 b vh DB 5 v
7 b T 3o, ROBFRILTNT Ho -7, COHREHRCLAHE, ERUC LA ZORE LT
OHREEHD D LR EELRED —DTHAH D,

¥ AEEPRCOWCTIRAERREOHE» SR MEY 2 5. PRI AE LT EEE L LT
OB, EEHSEIREBREBOETL BT ESTH D, Lo LEEH I 20X 5 et
“LFR” HBROTELSFERL TV, FAMOAMIRBLEMCESD 2 & LT, BES0EXL
FHARBC K BNTHHE Y @ SR Lin i s, ChiSHoRFNREETH S,

IROBFNBCET 5 RFELREOREYZEETL L, CCTHLRTVBITERE, o bRy
W UTHFA LB RS CTM I h TV AR NS D,

(3) ZEHRXIC L DEEDHROET - M 2izm Lo AR T, M—REERENTOBARRY
MEL T, 2% ), HBRMOABILL T -BREROHEHEHBATS LORETHB, Lirl, A
BN TY, L h AEENDEBEHATOHAVEVRL S, BROMMEME LT, A8
B ¥ Tk EE T ERHLSE I R L2 Hh, HABOMHOK X X8R (Size preference) ¢
LIARTTHE RS RN T B A RIS A Moo IR g s

MEEx 0.1 & LicEE, SEmoneRa il FORBRMA LB ThE AEER 1 55, L
L, MERE—&M 5, 2% 03I LTHIEH bEME L & Thd, RERREFE 0.7, 25 2k bRk
FAIUEREF 0.4 L7 ), RMESIRGGERIT 2@ EET T2, 22 v filgic L5 REROWA L b eFAL
Fo B B O TR & 1 B,

IO LY T F - ORI, HMRRKEREOBY L LLICKESRDETHY, WL
BYEZLICE > Tals LTORBEEFMSRIGESZ THA S,

BRI D = 2 L F—B% 2 » = XA, FaDORBRIECHITS 20X 5 iFEE%, Energy
flow Dy 7 > ~LLTHEVTBEELLR, ZORHLEEREO—DOTHS,

@) ~r PRERELSHA CHR) LI-2AR+EROMTE : Z ZCTHIV R S Tl A w4 B R
HHARERN VP ARREC2KRHTEE LT E > TW5, L LENAHREERYBE L, BloX -
Tk, FHCEHAX BERMBOBEE T, TOBMI MK L ELLIADORICMBMTTERVEEND B, HL
HERARDO 5 42 = CHYBATESAER, v AARO~ X1 OHABYC A » 5 AN 284
THh, ok, 7Y - U SEOMBMWAARRES = - # =B EKFETIERL, ~F 1= .=
AR KT 5 BREREEH ORI BB L, MBI LRIEE NI LI L BLATH D,

IALOEBEEERLT, HaTNCHARED NV b ARJREALEY~DEEFIT0L EL, Bic~v 2R

— 120 —




FEOEEFRHEEY~DEKEI0% TH S EHE Lice ZOREISEDOHEC Y - TBEXETLHETH
%,

5) EMERBICOVT : W BRI 31 B WA O & BT F25~307 + VIRRA TV 5,
BHRELEERLHIW0T b v THDEH L EADMORFICHENCERFLEICER LTS X LD TV 5,
TP, T e B ey A= ERoREHEROBEY, XL LTHKRRCHESh-HLER T
B, PEOEBEELFIATS LTV, FchooB0LERSBEREERD 1I0~16% B E 1k
LA .

nE, DY, brdOBIMEEYY, BEAEEROOSU LY LD, WIhLRBOLREEY FIAT
Bo Linl, ChoORMERMC LHER (B%) E0FM, JE (P 3HERNITH ) 115
DrGRE (REBWISH V) THHEMLD, “VIARRBCILZ LOXEERLSTHS,
HELEDMOPEOTEFEML, FrIA2REEY TS v v EZNE NG, By Ui EM
P Lo EORAL, S4BT H L vOKBLETERS, -, BROEEHEOE,IDL L EH
BAT, HEAECLIA2HEFNFBR T P v OREHRERS 2L H 5,

2) HEHRCOWT

RN BT 5 1 EHOBREEEIHEBREN T + v, EREEINTH v (19T7) Thh,
39ton/km?/4E & 7 5 B\ A EEA R LT A, 2 Offiit HAD 200 R K k1) 5 # 2.0ton/km?/4 %
LD RBEREARIROAEES K F 2 10ton/km? /5 L HEE D DI HE~T, WIBREOALEMN I
FHRTVALEYE-S TVBH, ZITBEIORT b v OEEL BB - BERRHC KT S 2E@OR
BHEEHOBRTH S, BCHBRENE O TEL - ML A 2219638 ~1970F ORI L E R ¥
CEVGCTHREREE, 1.7 5 d3m L (Fig 3),

50

40
g 30
-
=
X
-~
2 2
&
o R

0eg. ...
10 , ol ; '
(Pre-war period) (Post-war period)| i (Before i (Ist period (2nd period
_ _eutriphication) : of eutriphicated) | of eutriphicated)

1930 '35 ’50 '55 60 '65 70 75
Year

Fig. 3 Change of catch amount by boat fishery in the Seto Inland Sea.
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Table 4. The amount of commercial catch and the estimated consumption of primary
production through the commercial catch. Right side numerals of each
fishing ground row are the ratios of each value to the average values of
1958 and 1963 in %.

(1) Catch (m.t.)

Fishing d Kii Osaka Harima Bisan

N . 5 3 y
1958 f 32,391 108 44, 879 89 46,415 101 18,026 91
1963 | 27,859 92 55, 420 111 45, 866 99 21,574 109
1964 22,071 73 55, 043 110 52,852 115 29, 106 147
1965 28,126 93 58,049 116 69,517 151 23,808 120
1966 31,361 104 56, 119 112 59,589 129 23, 290 118
1967 35, 868 119 60, 858 121 69, 327 150 27,537 139
1968 36, 815 122 50, 311 100 83, 801 182 24,585 124
1969 40, 162 133 63, 526 127 79, 243 172 24,122 122
1970 39,330 131 52,338 104 87,481 190 28,510 144
1971 40, 695 135 55, 856 111 75,105 163 33,663 170
1972 45,094 150 45, 892 92 69, 500 151 30,273 153
1973 41,505 138 49, 482 99 62,397 135 26,424 133
1974 48,435 161 62, 547 125 69, 146 150 37,544 190
1975 55,771 185 55, 188 110 62,328 135 24,210 122
1976 ‘ 51,662 171 72, 866 145 77,095 167 28, 899 146
1977 ‘ 48, 990 163 57,092 114 69, 265 150 23,815 120

(2) Estimated amount of primary production utilized (10° m.t.)

) Fishing d i Kii Osaka Harima Bisan

Y\ ! ; 3 ;
1958 2,933 108 3,464 112 3,234 100 1,368 86
1963 2,514 92 2,720 88 3,231 100 1,814 114
1964 1,829 67 2,441 79 3,683 114 2,057 129
1965 2,399 88 2,439 79 4,195 130 1,740 109
1966 3,288 121 2, 880 93 4,126 128 1,833 115
1967 3,489 128 2,800 91 4,613 143 1,872 118
1968 3,964 146 2,542 82 4,936 153 1,767 111
1969 4,892 180 3,357 109 5,023 155 1,681 106
1970 4,798 176 2,768 90 4,983 154 1,852 116
1971 4,564 168 2,669 86 4,941 153 1,993 125
1972 5,785 212 2,448 79 4,673 145 2,000 126
1973 4, 846 178 2,650 86 4,257 132 1,771 111
1974 5,620 206 3,635 118 4,962 153 2,240 141
1975 6, 159 226 2,605 84 4,033 125 2,093 132
1976 5,951 218 3,815 123 4,880 151 2,395 151
1977 4,976 183 2,788 90 4, 565 141 2,237 141
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Hil;chi A(l;u I%o Susho Total
37, 909 9 18,530 104 17,250 92 28,222 95 243,622 97
41,182 104 17,235 96 20, 394 108 31,389 105 260,919 103
47,693 121 19, 685 110 28,214 150 34,767 117 289, 431 115
38,471 97 23,628 132 24,525 130 34,963 117 301, 087 119
51, 355 130 26,091 146 27, 266 145 42,215 142 317,286 126
46, 540 118 27,892 156 28, 876 153 37,813 127 334, 711 133
51, 285 130 25,213 141 30, 369 161 46, 265 155 348, 644 138
64,095 162 23,538 132 30,270 161 55, 892 188 380, 848 151
56, 939 144 22,592 126 36,290 193 50, 513 169 373,993 148
53,654 136 21,002 117 35, 966 191 63, 308 212 379, 249 150
78,919 200 23,382 131 37,401 199 105, 632 354 436, 093 173
59, 838 151 21,986 123 30,573 162 73,334 246 365, 539 145
65, 200 165 23, 481 131 32,431 172 64,626 217 403, 410 160
69, 415 176 21,532 120 37,003 197 49, 580 166 375,027 149
81,915 207 25,743 144 40, 980 218 41, 664 140 420,824 167
81,867 207 24,292 136 43,649 232 56,692 190 405, 662 161
Huéchl Aéu I;;o S\18ho Total
3,417 106 1,511 103 1, 438 85 2,138 99 19, 503 102
3,022 94 1,415 97 1,935 115 2,189 101 18, 840 98
3,315 103 1,436 98 2,418 143 2,256 104 19,434 101
3,044 95 1, 322 90 2,135 127 1,958 90 19,231 100
3,313 103 1, 467 100 2,365 140 1,959 91 21,233 111
3,161 98 1,553 106 2,131 126 2,151 99 21,770 114
3,326 103 1, 456 100 2,300 136 1,977 91 22,268 116
3,252 101 1,392 95 2,221 132 2,022 93 23,840 124
3,747 116 1,397 95 2,657 157 1,926 89 24,129 126
4,049 126 1, 309 89 2,476 147 2,107 97 24,108 126
5,104 159 1, 306 89 2,663 158 2,615 121 26,593 139
4,375 136 1, 407 96 2,126 126 2,259 104 23,691 124
4,946 154 1,552 106 2,347 139 2,440 113 27,731 145
5,367 167 1,563 107 3,529 209 2,794 129 28,144 147
5,809 180 1,836 125 4,483 266 2,723 126 31,892 166
5,999 186 1,641 112 4,381 260 2,890 134 29,477 154
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Table 5.

The amount of commercial catch and the estimated consumption of primary
production through the catch by bio-production series. Right side numerals
of each fishing ground row are the ratios of each value to the average values
of 1958 and 1963 in %.

(1) Fish-feeding series

(a) Catch amount (m.t.)

Fishing d Kii Osaka Harima Bisan
N\ L 2 3 4
1958 1 21, 267 111 29, 406 83 29, 260 102 4, 647 99
1963 17,077 89 41,701 117 28,222 98 4,745 101
1964 14,737 77 28,543 80 31,499 110 6, 100 130
1965 19, 328 101 41,504 117 49, 659 173 5,023 107
1966 19,199 100 42,955 121 38, 656 134 7, 350 157
1967 24,564 128 42, 477 119 46,472 162 7,928 169
1968 23,261 121 38,530 108 63, 680 222 6, 878 146
1969 20, 755 108 52, 806 149 55,532 193 6,013 128
1970 22, 498 117 43,122 121 66, 840 233 6, 252 133
1971 24,736 129 45, 346 128 54, 303 189 12,749 271
1972 26, 685 139 33,772 95 47, 852 166 10, 587 225
1973 26, 084 136 42,120 118 41, 208 143 9, 490 202
1974 29, 851 156 50, 707 143 44, 891 156 17,049 363
1975 35,752 186 47,679 134 40,912 142 7,040 150
1976 | 30, 568 159 62,312 175 56, 159 195 13, 335 284
1977 29,103 152 49, 222 138 48,717 170 6, 274 134
(b) Estimated consumption of primary production through commercial catch (10® m.t.)
% Kii Osaka Harima Bisan
ground 1 5 3 4
Year
1958 1,776 110 2, 255 107 1,760 99 541 94
1963 1, 460 90 1, 956 93 1,790 101 613 106
1964 ‘ 1, 150 71 1,517 72 2,045 115 741 128
1965 ‘ 1,484 92 1,838 87 2,698 152 687 119
1966 | 1, 891 117 2,009 95 2,519 142 817 142
1967 ! 2,160 133 1,989 94 2,764 156 747 129
1968 ! 2,334 144 1,779 84 3,321 187 740 128
1969 2,499 154 2,403 114 3,144 177 657 114
1970 2, 866 177 1,950 93 3,360 189 680 118
1971 2,817 174 1,927 92 3,119 176 838 145
1972 3,699 229 1,543 73 2,634 148 735 127
1973 3,218 199 1, 895 90 2,434 137 671 116
1974 3,692 228 2,618 124 2,890 163 1,007 175
1975 \ 4,025 249 1, 859 88 2,053 116 693 120
1976 | 3716 230 2,598 123 2,730 154 934 162
1977 . 118

2,998 185 1, 889 90 2,486 140 681
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Hiuchi

AKki
6

Iyo
7

Suho

5 ) Total
18,229 116 9, 881 116 8, 696 102 4,130 94 125,514 100
13, 220 84 7,174 84 8, 403 98 4,680 106 125, 220 100
15, 599 99 5,673 67 13,097 153 5, 348 121 120, 595 96
14,076 90 6,031 71 9, 872 115 3,682 84 149,174 119
25,907 165 6,018 71 9,520 111 3,412 77 153, 016 122
20, 837 133 5,663 66 12,938 151 4,165 95 165, 041 132
28,198 179 6, 063 71 17,031 199 3,574 81 187,213 149
25, 046 159 5,547 65 18, 294 214 3,395 77 187, 386 149
24,502 156 5,786 68 22,922 268 3,221 73 195, 142 156
26,057 166 5,403 63 21,105 247 3,384 77 193, 081 154
52, 660 335 5, 587 66 17,298 202 3,875 88 198, 315 158
36,534 232 6, 311 74 12,651 148 3, 895 88 178, 291 142
33,423 213 7,641 90 11, 042 129 6, 250 142 200, 852 160
40, 859 260 8, 265 97 13,642 160 3,909 89 198, 055 158
48, 064 306 11, 336 133 14,180 166 4,273 97 240, 227 192
50,521 321 11,073 130 17,492 205 4,985 113 217,387 173

Hu;chl A(]S(l I}"zo Susho Total
1,719 109 740 111 649 85 816 95 10, 256 103
1,443 91 590 89 880 115 907 105 9,638 97
1,436 91 537 81 1,117 146 898 104 9, 440 95
1,426 90 575 86 1, 075 141 716 83 10, 499 106
1,696 107 606 91 1,129 148 679 79 11,348 114
1,517 96 625 94 1,129 148 803 93 11,733 118
1,758 111 614 92 1,295 169 767 89 12,608 127
1,721 109 624 94 1, 300 170 683 79 13,031 131
2,003 127 598 90 1,686 220 680 79 13,823 139
2,029 128 543 82 1, 449 189 708 82 13,431 135
2,817 178 522 78 1, 443 189 870 101 14, 264 143
2,340 148 580 87 1,004 131 711 82 12,854 129
2,386 151 653 98 1,045 137 773 90 15, 064 151
2,661 168 680 102 1,617 211 875 102 14, 464 145
3,128 198 872 131 1,774 232 917 106 16, 670 168
3,196 202 815 123 2,059 269 1,133 131 15, 257 153
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(2) Benthos-feeding series
(a) Catch amount (m.t.)

N Fishigl:%und ! Kii Osaka Harima Bisan

Yea&i 1 2 3 4
1958 11,125 102 15, 473 106 17,156 99 13, 380 89
1963 10,783 98 13,720 94 17,645 101 16, 829 111
1964 7,334 67 26, 500 182 21,353 123 23,007 152
1965 8, 798 80 16, 545 113 19, 858 114 18,785 124
1966 12,162 111 13,164 90 20,934 120 15,941 106
1967 11, 305 103 18, 381 126 22, 856 131 19,610 130
1968 13, 555 124 11,781 81 20,121 116 17,708 117
1969 19, 408 177 10,721 73 23,711 136 18,110 120
1970 16, 832 154 9,217 63 20, 641 119 22,258 147
1971 15, 960 146 10,511 72 20, 802 120 20,915 138
1972 18, 409 168 12,120 83 21,648 124 19, 686 130
1973 15, 421 141 7,363 50 21,189 122 16, 935 112
1974 18, 584 170 11,841 81 24,255 139 20, 496 136
1975 20,020 183 7,509 51 21,417 123 17,171 114
1976 21,095 193 10, 554 72 20,936 120 15, 564 103
1977 19, 887 182 7,870 54 20, 548 118 17,541 116

(b) Estimated consumption of primary production through

the commercial catch (10°m.t.)

~~._ Fishing

\&und Kii Osgka Haréma Biian

Year
1958 1,157 105 1,209 122 1,474 101 827 82
1963 1,054 95 764 77 1,441 99 1,201 118
1964 679 61 924 94 1,638 112 1,316 130
1965 1 915 83 601 61 1,497 103 1,083 104
1966 \ 1,397 126 871 88 1,607 110 1,016 100
1967 ‘ 1,329 120 811 82 1,849 127 1,125 111
1968 1,630 147 763 77 1,615 111 1,027 101
1969 2,393 216 954 97 1,879 129 1,024 101
1970 1,932 175 818 83 1,623 111 1,172 116
1971 1,747 158 742 75 1,822 125 1,155 114
1972 2,086 189 905 92 2,039 140 1,265 125
1973 1,628 147 755 76 1,823 125 1,100 108
1974 1,928 174 1,017 103 2,062 141 1,233 122
1975 2,134 193 746 76 1,980 136 1,400 138
1976 2,235 202 1,217 123 2,150 147 1,461 144
1977 ] 1,978 179 899 91 2,079 143 1, 556 153
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2 Afl;l Izo Su8ho Totel
19,681 83 8,649 92 8,554 83 24,093 95 118, 109 93
27,962 117 10,062 108 11,991 117 26,710 105 135, 700 107
32,094 135 14,013 150 15,117 147 29,419 116 168, 836 133
24, 396 102 17,598 188 14,653 143 31,281 123 151,913 120
25, 448 107 20,073 215 17,746 173 38,804 153 164, 271 129
25,704 108 22,230 238 15,939 155 33,648 132 169, 670 134
23,087 97 19,151 205 13,338 130 42,692 168 161, 431 127
39,050 164 17,991 192 11,976 117 52,497 207 193, 462 152
32,438 136 16, 806 180 13,369 130 47,292 186 178, 852 141
27,597 116 15, 599 167 14, 861 145 59,925 236 186, 168 147
26, 260 110 17,796 190 20,104 196 101,757 401 237,779 187
23,304 98 15,676 168 17,923 174 69, 440 273 187, 249 148
31,777 133 15, 840 169 21,390 208 58, 377 230 202, 558 160
28,557 120 13,268 142 23,361 227 45,672 180 176,972 139
33,851 142 14, 407 154 26, 800 261 37,391 147 180, 598 142
31,346 132 13,220 141 26, 157 255 51,707 204 188,276 148

Hil.échi A(]Sd I};o Su8ho Total
1,698 104 771 97 789 86 1,322 102 9,247 100
1,579 9% 825 103 1,055 114 1,282 98 9, 202 100
1,879 115 899 113 1,301 141 1, 358 104 9,994 108
1,618 99 747 %4 1, 060 115 1,242 95 8,732 95
1,617 99 861 108 1,236 134 1,280 98 9, 885 107
1,644 100 928 116 1,002 109 1,348 104 10, 037 109
1,568 96 842 106 1,005 109 1, 210 93 9, 660 105
1,531 93 768 96 921 100 1,339 103 10, 809 117
1,744 106 799 100 971 105 1,246 9 10, 306 112
2,020 123 766 96 1,027 111 1,399 107 10,677 116
2,287 140 784 98 1,220 132 1,745 134 12,329 134
2,035 124 827 104 1,122 122 1,548 119 10, 837 117
2,560 156 899 113 1,302 141 1,667 128 12,667 137
2,706 165 883 111 1,912 207 1,919 147 13,680 148
2,681 164 964 121 2,709 294 1, 806 139 15, 222 165
2,803 171 826 104 2,322 252 1,757 135 14, 220 154
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Table 6. Catch amounts and estimated consumptions of primary production through the
catches by bio-production series and by trophic level (for 1977).
F : Fish-feeding series B : Benthos-feeding series C : Catch amount
P¢ : Estimated consumption of primary production through the catch

Trophic | #_F e . B e T
level ‘ C Pe C Pe C Pe
' ton % 1000ton % ton % 1000ton % ton % 1000ton %
0 3,003 1.4 3 00 3,003 1.6 2 0.0 6,006 1.5 5 0.0
1 17,000 7.8 57 0.4 64,222 34.1 107 0.8 | 81,222 20.0 164 0.6
2 1 168,660 77.6 5,622 36.9 40,425 21.5 674 4.7 | 209,091 51.4 6,296 21,4

3 . 28,724 13.2 9,575 62.8 | 80,626 42.8 13,438 94.5 | 109,350 27.0 23,013 78.1
Total - 217,387 100.0 15,257 100.1 | 188,276 100.0 14,220 100.0 ; 405,662 99.9 29,477 100.1

T.C (%) | 53.6 46,4 100.0
T.Pc (%) 51. 8 48,2 100.0
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