EEEKFER %95 RA4S4FILA
%ﬁf{d%‘far SeasE:Fish. Res. Lab., No. 9, November, 1973 1

P4 AT EENT BV B W BE D 43 A

&H B Z
Gz KEERF e

Transparency observed by the Secchi disc in the

Western Pacific Ocean

Jiro MORITA

(Far Seas Fisheries Research Laboratory)

Transparency is considered to be useful, although it is fairly rough, as an index of the
primary productivity in the ocean.

Based on data of transparency, this paper discusses : a). horizontal distribution of
transparency by seasons in the Western Pacific Ocean, b). seasonal variation of transparency
by equatorial currents in the Western Pacific Ocean, c¢). seasonal variation of transparency in
specially interested area in the Western Equatorial Pacific Ocean.

Data for 1949 through 1972 were obtained from Japanese investigation vessels of the
national and prefectural governments, and training vessels of fisheries colleges and high
schools as shown in Fig. 1,a,b,c,d. The author has calculated the average transparency in
each one-degree quadrangle, by seasons, and has constructed the charts of horizontal
distribution of transparency, by seasons, with contour interval of 5 m, as were infered from
Fig. 2.

Horizontal distribution of transparency by seasons

Horizontal distribution of transparency, by seasons, is described in Fig. 3, a, b, ¢, d. By
means of comparison of the area of each tramsparency level (5 m contour) by seasons, the
following can be said :

Area of transparency of 25—30 m is the widest from January to March, while, area of 30—
35m is the widest in other months :

Seasonal variation of transparency by equatorial currents

Area which seen fitted to discuss this subject were selected as shown in Fig. 4. Noteworthy
findings are as follows :

In the area of the North Equatorial Current (A), each average transparency shows fairly
high value, and the seasonal variation does not appear distinctly.

In the areas centering around the North Equatorial Countercurrent (C, D and B), the
average transparency shows the highest value in April to June, and the seasonal variation
with one peak and one trough seems to exist.

In the areas around the South Equatorial Current (E and F), the ‘average transparency
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shows the lowest value from April to June in area E, however, they shows the highest value
from April to June in area F. Thus an opposite seasonal variation seems to exist in area E
as compared to the case of the North Equatorial Countercurrent.

Seasonal variation of transparency in specially interested area

The area were selected to discuss characters of the seasonal variation of transparency in
the so-called region of western boundary off Mindanao, the original region of the Equatorial
Undercurrent and the South Equatorial Countercurrent north of fhe Solomon Islands, and the
region of the North Equatorial Countercurrent, as shown in Fig. 5. By examination of Fig. 5,
the most interesting findings follow :

In the region of so-called western boundary off Mindanao (X), average transparency
shows the maximum value from April to June and from October to December, and the minimum
value from January to March and from July to September. Thus, it can be said that there
exist a special seasonal variation with two peaks and two troughs, which are not shown in
other two regions (Y and Z). Further study should be put on that special seasonal variation.
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Fig. 4. Seasonal variations of mean transparency in two-degree quadrangles
along 151°E meridian in the equatorial waters from 11°N to 1°S.
Designation for two-degree quadrangles, A, B,C, D, E and F, respec-
tively, are as follows;

Aveeensees area of the North Equatorial Current

Breeereees boundary area between the North Equatorial Current and the
North Equatorial Countercurrent

C, D-—area of the North Equatorial Countercurrent

[ comesiaons boundary area between the North Equatorial Countercurrent
and the South Equatorial Current
j DRRRIRTELE area of the South Equatorial Current

I Q---Jan.-Mar. T Q---Apr.-Jun. 1I Q---Jul.-Sep. IV Q---Oct.-Dec.
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Table 1. Number of data (N.D), average transparency (T) and coefficient
’ tandard iati
of variance (C= SieE arﬁrfiema loinXM)O) by seasons and areas

as are shown in fig. 4 and 5.

Area
e |A|B|C|ID|E|F||X]|Y]|Z
Jan INDI 18| 4 [ 14]10]| 5 | & 45 | 41 | 32
~ | T | 33|34 |29]| 29| 31 | 33 29 | 28 | 31
Mar e 125 235 | 19 | 19| 9 | I8 20 | 21 | 16
Apr|N.D|12 | 8 | 19 [ 28] Il |23 11| 94 | 24
~ | T | 33| 38| 37| 34 | 29 | 36 38 | 34 | 32
Jun e 9 [ 21 [ 24 | 19| 25 | 15 12 | 20 | 20
Jul IN.D|21 |20 | 25 [ 23| 18 | IO 45 | 76 | 98
~ | T |35 | 35| 34| 32| 33| 3l 30 |.33 | 28
Sep. "¢ (20 | 21 | 21 | 21 | 23 | 13 23| 20 | I5
Oct IN.D| 37 | 15| 34| 43| 26 | 27 120 | 118 | 157
~ | T | 3 | 3¢ | 33| 32| 34| 32 35 | 33 | 28
Decl ¢ 16 | 14| 13| 10] 14| 24 20| 13| 18

KT HEANRBO BN,

FETMERB O F ¢k, BAMEITEEB, C, DEREE, 4~6 AICABNDA, B/MELT~9 T
Bbhh, BEOLLLNIFRHNE TR > T\ 5o

CNODEHSEN D, AbIRERKG & EARE T O BRIESLIE & LU AREETE A bk  EER O FEEE
1L, —fRIC1 ~3 AICB/h, 4~6 BICEKEAEANED LT

Hilzk L7z POOLE and ATKINS (1929), #yP9 (1952), & (1951) B L OVNGE (1952) OFFEIZL hES
NICHERARE L IEBREL, k77 v 7 P v BLOBRELLHEST L, 1~3AL4~6 ROMOVFEENE
DEIFERDOBEDZEIER L CWAD TR\ EF bbb, Fio, ALREERICK T 2 FEEHEDS
HIZEEN SN BABR 7e DUk, ALARE R EBUC I LT, MR FEmOEE VNI W L 2RE L TS50 L E 2
bhbe, —F, HHEILKT A5 EEBEHEOR/MIL, R A, B, C, D, BIXUERATHERX, ZLA
D, 4~6 AT, FEBRFORNMILT~9IARREbNS, 2O X5 BN, AtFRERGE & FEARERIC
BEE L 7T IC T IC A b D & e b HET &, BER LcfhOs © 54 213 B e 2F0Es), & 21y,
KING and DEMOND (1953) DOEITH A rEsaE il & ALFRE K & ORFRROEERE LBIE LT 23D &
HBbd, LaLanh, MEEEOEES L bIT, 1~3 AOBEREND L, I 2 T~ eR 3 EEn 7 b
DTHBINEPCONTUL, SHOBHOEREL ¥ > THENDDLEIN DS H o

2) FEBRROBEESICK T ZEHEOEHEL

Bk Lick 5 I, bW ATEEEFARE (R, 1970) &, v mE v #EEALAIORERLE, FMEAERKEOE
JEE (TSuCHIYA, 1970, ROTSHI, 1971, L, 1973) ChHHE 2 8E LC, WM kit 5 =ML
DWTRRET LT,

5 RNTL, WhW ATEEERGER (X)), B LOTRERT, MREROREER (Z) B 2 HHEDZE
WA Y, FRERER (Y) KBF3Fhe & bithby TR LI,

T X DO\ B TEESEE RSB 35 1 2 T HIH B OFMZ(L <%, 2 20/NME (1~3 A, 7~94)
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Fig. 5. Seasonal variations of mean transparency in the regions X, Y,
and Z. Designation of areas X, Y, and Z are as follows;
Xonenen region of the so-called western boundary off Mindanao
Yoo region of the North Equatorial Countercurrent
AL original region of the Equatorial Undercurrent and the
South Equatorial Countercurrent
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BLO2O0BKRME (4~6 A, 10~128) mn&HHht,

MR Z Tk, B, C, DRIUVF LA, 4~6 BIKBEKENLLONDY, B/MITHISRORERD
1~3AIRKL, 10~12AICmbhbe ZOZ 2k, BALicX 5 ic, BlEMEDOEGHELELTEL LTN5 D
DEEbNBb,

FEEWEOFEHEMTI\NT, ThEh 2 DOMAME L E/MEHE LN ERX L, BRI 5 k5 1dsk
TE R DAL I & DR O L D, ALFRERDEBAI R SN AR Ch b5 (WYRTKI, 1961,
HISARD et at, 1969, NITANI, 1972), ZOFREEOE S @i, WHE) ONEIL, =R O Hi e EE
LTHD, 7ARBWCL, dfRERmEEOmAOEKE S ML TRIRIC/AY, $io, 1 Aritroduflo
BRI/ B I RIICIe D & ST\ 5 (WYRTKI, 1961) 20 X 5 /iBFEOPFRMER L, BHED 2>
DR L NDFTEAL L OBREEE T 5 &, BMUEIMEL RBEENT, dbREREORR & IHET ORI
BichHo TOBBOBMTONTE ZTRELRHTHSA, st (1954) 13, dthES (39°N, 153°E)
ITHEWTRDONICFHED 2 (1 2 REIOFFE(LOER & LT, SEOFRME(LIERL TS, —F,
IV FAFAHOREIEY @R O\EEAEER E N TR ) (TAKAHASHI, 1959, CANNON, 1966,
NITANI, 1970), BEABGZEZ L 785 Z b, TOZHNMIBED, BWEOFHE(LOMENLER & /v
AZrdELBREY,

ZDXDIT, BEEAFEDO\ O BERFEIC KT 2BHEOFEMHEOER & LT, AtFRER5EORILN
D DOWEKROBEE LV, WROFERENHTLNDH, TNLOEHERS L ARICAYE L LEKEL
HadBEINETHAD0 WTIULLTh, FERINBOEE, KBHE LT U UREDE ¥ ioidmE
EEICET A2REEHROEENVE L E2 BN b,

= #

FVEGEEL C, WHEEOMEN f—EBEICH OS2 LIGER L, HIFAFMNC X - T 1949~1972
FERITAE b EE 2 VT, PEEASERE, 180° LIFE, mEdb 40° DHIFHICIS T 5B OB R L=
EENCOWTRE LIER, DITO X 5 IndnREE 1.

PaERe, BB O & ik 5 &, 1~ 3 Tk, 256~30m OFBHEESAEVOIH L, fho
FFEAClLL, 30~35m OBPEEN G o L AL > T3 (F3Ra~d)o

DX, HHERE X OCEEOBHEDETE(LITOWTHRS L, WhBTEEERER (B5 M, R
X) wEERCL, BEOXILNELE, BAMES IO/ MENHIRT S Z L3 bitice HAMEDH
BT AMHE L T4 ~6 Allbh o 7eh’, SMEOHET S F{ Xz T ho BB IC L > TR > T\ 5
(B4, 5BDo

—F, \WhWATEEEFERICR\ UL, hOEREERY), BUBOEHE(ITENFN 2 DOMAME L
BNMELSRD BN, 0 X5 REERAFBREOEFEAI S L bNSFEREIAHCTHD. L, BED
WRERENS, BHEOENMER L L QFEHEIERIND 1D, APFEOMRE L LIERICRH\ T, &
KB L EEEMOMEEROEHE I LITRHET 5 & & HIT, TOEERER L VKSR GOFEFED
FERIINDZENLELEL bNS,

Eil [53

COWEHR L HDHITHY, BUEBHORMZ SNIHATROSMIT, i, BHEONEH T«
e HEREH S L CIHIREADRE R, FMid BAAICHH S %o

Fto, FxDXEOMBNL, BEE/LRE L PE ZIECIGEERD, IUh—REERE, RAEMCEERE—
WEEE, UWF—EESEESE, X6, EROBE 2R\ 7278 HBAAEEK = E B L OCVEER &I
BT %o
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