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Relationship between Fishery Production and Secchi Disk Readings
as an Index of Primary Production in the Seas Adjacent to Japan

Hiroshi NaGata'' and Yoshihiko Ogawa®’

Abstract

Available data reveal that, from 1978 through 1992, a significant negative correlation
consistently occurs between the annual commercial catches and the annual mean transparencies
(Secchi disk readings) for 20 sea areas adjacent to Japan. This shows that commercial catches
are high in low transparency and low in high transparency areas, respectively. There also exists
a negative correlation between the total commercial catch and the mean transparencies of
areas among the years from 1978 through 1992. This suggests that low/high transparency years
leads to high/low commercial catch. These facts confirm that measurements of transparencies
(Secchi disc reading) can be a practical and useful indicator of primary production in the seas.

Key words : fishery production, primary production, Secchi disk reading, transparency

&

HEHRESME GOIZE A SOMESYIE, FOMB eI 7T > 7 Ptk
HEREEREICHEL TWD I EIE L <SR TwS (B2 1E, Swrh and EppLey 1982 3 Nixon 1988 ;
LuGeNDrE 1990). g, MBEAE S ZIEGOAE N 2l 2 LT RN ETZD —
DTH LD, AERELEEICBT5EBAEEEOENT — 7 OFMIE 5 Tld 2 v (IcHIMURA
1980). L2 Lahs, MECHIEKRE,LLEMBAEEEL 7007 1 Vam & OBIZIZIEDH
A 5 2 EHH SN - T B (TanicucH! 1972 5 MaNTYLA et al. 1995). & 512, 71
7 4 Vot L BV L OBIZIZEOHBEDHEED 5TV 5 (Sao and IcHMURA 1960 ; SHEMSHURA
et al. 1982; FH 1996). Zh 5 DR ELIEVE D SHEE L 2 M EE RO lE, Zh
FTEMIL > TSN o 2 EEEO M E L (B LTWA(EIHS 19%). 20
ZllE, EWEA OO (A hagl LS IEREEEOAER LB TH L I LERLTWVD

il

199741 1 H24 H 2B H A XK R 78 i S A A 5551377
VF951 HE KRN 1 1T[15939-22  HAIEIX K EERF SR AT
(Japan Sea National Fisheries Research Institute, Suido-cho, Niigata 951, Japan)
B U OKEM T T850 Rkl 43T 49
(Present Address : Seikai National Fisheries Research Institute, Kokubu-machi, Nagasaki 850, Japan)
COF236 Mt SRR 2 T12-4 TR ERTIERT

(National Research Institute of Fisheries Science, Fukuura, Kanazawa-ku, Yokohama 236, Japan)



—24— E W/

Lz, EE R & B L OB BRE L k&GS . B 2L, NI - BE(1971)
AR AR FEICBWT, #5727 F 47 i L B & OMICEOHEMER S 5 2 &,
FLT% 4 R(198]) A NilED £ 12 B W CEREAMR T S 505K § A EM 28
HHI LML TV, INHIE, FEDRE, NBBIZOWTOWRETH %25, Ao X
INEHEDNEBEFEEOREL L TANTHA I L 2EX L L, BHOEBEEENFIT
DEEEEELMAREL TCVAILERLEFHTHLLHMET LI LN TES,

EE O, WEREED O AR E T2 EO ORI BIT il EAEE & LR
DIRIEL L COBEHE L OMEMEIZOWTHRE L7z, Z08%, WiEoBICAELAOHMEA
HMOLNITOTHET A, 2O &L, EHENEEOEBEREOLETRT LIWVIEEL L
D152 2 L%, fEAERLOBEEORPLEDIIT TN,

RNV, Raw L x TR 72720 72 UL RF B R s 4 T DB R N H AR XK
FERFFERT iR R R R KIS O L P E . 7, Aue ot v
W7 HAR X K ERFZERT i E BN BT ZE E R PR AT LIS BALI L LTS 4. 2512, EWE
DERE TRV AR T - e Y — IR L E .

BERRUOABE

AR TIE H A D E 200 #EI8 2 [X 55 L (Fig. 1), 197842 5 19924F £ T D154/ D & i
B BT A E MR L P EE L OMBAMRT ST L 7.

WX RO EAEED T — 7 1L, BHKESOFITEFNIEDVW T, EAERD
R, HAZT RN OIS (CPUE) ICIRE L 22 BE 2 RS R ETH 575%, W - FH
W&o TR S MRS TH D, MEICDKRELERNSH L7720, CPUERHITAHZ &
FEEL V. L72d5> T, AT E MEE S AR Y 7 ) OFEMEEER Y £
DF FHW.

FEHEO T — 51, KETRATO [KEXBRUI7EREBEEBINER ] 2FH L7232, HA
WET— 2y —ho itz TS OERIIHED VT, Fig. TR L7
FEHEOT— 5 2l L, iSOG FEERE 2 Ko7z,

BIED T — 7 12208 N T TEERI > TV D LIRS hho /o720, ERIMIEEREE L
DEZREBRF TEHHOBIZEIIL > TRLZ>TWA, F72, MEOMBRIE—K, Wi
®, IBHEHRSOMA LIS TED L LD TELD, logF=a+bTOIRBEHEI STt
DAY RO IEERBDENIKEP 012720, TOBEXTETILLEL. 22T, FI3H
&Y 72 0 OFEBFZEEEE (lons, kil vear), TIZHEFHERE (m), a, bIITEHTH 5.

BRRUEE

1978470 5 19924F & TOAEMMEAFE R & 4P EWE £ OB E K E TV THRE L 2.
ZTORER, FRMMEAES GBI & FENE L ORIZE, ISERO TN TOEIZBNT
5% %\ 131 % O febaE T B2 AR E (—0.566~ —0.869) 235 H AL, i OREICE O
BIROFAES 5 2 L AL 2T o 72 (Table 1, Fig. 2). T &bb, ORI T, £
FEAMRCIEIRIE LIEAFER DS C, WITEBEN S WIERIZ SREAFE RSV L VEAIYT S
D, L2bZOMEEITVTROFEIIOVTHRDLNL. 512, 15FMIZHT b &KiEHOF
IR RCE AR PE & (F, tons/kin/year) & FPEEMIZ (T, m) L DRRIZOVWTAL L, 1%



WEE S & B —25—

125° 130° 135° 140° 145°
No' N
45’ f_,45°
40% L40°
350' »350
300' _300
25° 25°
125° 130° 135° 140° 145°E

Fig. 1. Map showing the 20 areas (dotted regions) for which catch statistics are available. The transparency
data were averaged for each of the areas.

Table 1. Relationship between the annual catch (F, tons/km?year) and the annual mean transparency
(T, m) from 1978 to 1992. Notations a, b, SE, n and r show the intercept, slope, standard
error, number of data and correlation coefficient respectively.

Regression equation

logF=a+bT

Year a b SE n r
1978 1.713 -0.101 0.67 18 -0.5671*
1979 2.467 -0.143 0.57 18 -0.751**
1980 1.886 -0.117 0.52 20 -0.793**
1981 1.529 -0.097 0.53 19 -0.781**
1982 2.166 -0.138 0.62 18 -0.784**
1983 3.304 -0.195 0.54 18 -0.869**
1984 2.360 -0.153 0.68 18 -0.808**
1985 2.648 -0.158 0.52 17 -0.853**
1986 1.800 -0.126 0.76 16 -0.566*
1987 1.035 -0.082 0.84 16 -0.568*
1988 1.834 -0.130 0.76 16 -0.619*
1989 1.983 -0.129 0.93 14 -0.614*
1990 1.790 -0.104 0.82 15 -0.627*
1991 1.177 -0.078 0.81 15 -0.684**
1992 2.194 -0.136 0.80 14 -0.683**

*significant at 95%level, **significant at 99%level
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Fig.2. Relationships between the annual mean area-transparency (m) and the annual area-catch
(tons/km*/year) for each year, 1978 to 1992 in the areas shown in Fig. 1.
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Fig. 3. Relationship between the annual mean transparency (7, m) and annual catch (F, tons/km®/year)
averaged over 1978-1992 in the 20 areas shown in Fig. 1. Regression equation obtained is
logF=1.927-0.120T.
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Fig. 4. Relationship between the annual mean transparency (m) and the annual catch (tons/km®/year)
averaged for the 20 areas shown in Fig. 1 among the period from 1978 to 1992 (solid line) , and
among 1980s (broken line). Numerals in the figure indicate the year.
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