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FICHEOLRIETH S, EHIIBBLZE 17,000km? THSH5, BERLEICK>TEZ L O, HF, BIC
AN, ZOMERERTH S, T, WNEL, HUTLOUKE, EIERKEEE LU TRIFEI
FILD, FWHO TEMRICK > THABEICHET S, LcdoT, PNEOHERIICHSDKEERT
WK DA S T B, KEdD SRS IC O TABNERZED TITL. Lhl, SHEEEOx
Wi, TOHEBREABSOTREL, NBEOERBZHTRIH S, —HRINIKHTHEBIEKICEA
T35 LR 5,

TS BHHKES - 72HF AR, —HEBI 0O « 8% S UTKELEEIKRTSH 3.
ANKIBICB T BMEICOLTAHA L L, ERFHR28TH Y ORBRENSHD, TORBYOERGEE
T, WEIFATY, A AFTREORADPE T AREDEEMFEOEILCH, 415 - 228, BB
RESHEOKEDORBNH B, T, WBEHEEOBRAT, L FLAFORMTRILRELER
OHPESWAKBRTHEEIN, d51C, /Y, BERREXEOBELAKBETHEOO T3,

LUk S5ic, MERERE, BRESETHY, AERERICEATHLSZE, LckoaT, H#E
LTOAEPOEEGZ N LB EDIDIC, HBREHTBEENOHELIOKBOERERLBHT,
EYEEOBHELBEMTRIL, UL, BROXEBEKICETDIEILAETSTOBYWERED, HY
DNAIRIT K BEEWARE, TRHROBKBICET ZE—REFEOREMBD LITL > T, HEFBHEEIC
CHITRELTLBZ ERMHEHTH S,

—fEiC, MEEEICBT B —RAEFEDBRETIE, MW 5 V7 b ick DEESEZOEERIHMIELEDT
W3, LdoT, HARKFEKBICBOTHM S V7 b itk 3 —REEBBROBREEZRHT I L
12, ZOKBOEERITHEOTERD S BKRICE 5 5K BB O 4P 4: FERHE ORI IO UT M
BABLIERISIIWHRDOT &, BROERBREEICHZKESHWEFEEEDEMS L LTOHBWERED
KRBT 2RI S OEETH S,

CDXHIKRICBIZ—~REEZEL LTOWB S 7 > 7 I OB, 1887 421 HENSEN [Tk o T
1B o h 7Rk (planktology) OEELEREO—HASEFL UTRELTE X, HRAFEDCE
POBEEIICHD &, 1920 FERICEMB S 7 v 7 b Uitk 3—REEDKE IEZ BT OXREWHROE
e SiET BT &h Atkins [TV RA SN, &5 1930 FEHFICI B FBRLEICK D RAREZH
EL, BE—REEREZNETIRAD GrAN Stk fTibhik, IS VBEORVAEEEL
T, SteemMANN NieLseN (1952) I34HERIAIILHR HC 202 RARBMELEZMIEL, KRk
L—REFEEOMBRAS T o7z, LUK, ToOMCEEHLEZ &KLY, KRO—KEEICET S
MR EEICED SH, —REERDOKBICE G 2 ISP Z OBEOHEAHE & BREICH S i
Iho2dh 5.

OBEICBOT HilBE 10 54K, ARBLOINEKRS ST FKBICEHLT, ko “C ki
B RO—REEROJEPESE  OPFFEEICL D LZYFMITEbh TR, LhL, BF
PRI AR & Ule—KEFERICIAT 2B ENBMERSETE>TAONL, —REEEE LTOH
WFs s b vEBLOCZOHEKREETHTIMEABEIBONTHSIGAE L, AR, Tk
5 IRBD S, KEXLEELKRTHIWENEO—RAEEDOHEEZFMICENTLCEEZHBEL
T, HEROKESMPEHED, Erh—REEOERELTHY 77 7 b OBEICE L THREE
T 72bDTH 5.

ASUCABITHIL D, HEHEMBE IO IEB KBRS L, R AL
WML ETEL, BRAERP G RESE, TEAZAE, SHEERER, WERZEE, I ORBRF/N
IWIETFEBICEHN LTS, T/, BAEDHDS 7 v 7 P v ERICOOTHEEMETRE LWL
REAA AL HAL— B SR &, AERIZICOLTHEEBEREOE L ATRRE SR/ \RHK
8, WAL KRB LT T,

T, BABICHBNT S o LEEKREITER “B¥i” O LEMEEIOERDOL 4, BHIKE “h b0~
OHTERE, MBEHERBRITFAAN “2 v ORFFEPRICES LTI,
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I % &

—REEDOREEBET 72D, WS 527 P itk 3 REREBEEZHEL, i, BORAEFTE
FERDILI v T 4 v a RICODOTER L, A%, —KEEOEEKERTHBS S > 7 F v DR
B Milaf bR, i, BREROS B, K« EER « EHEREICOLTHERTE - /2.

1) REaRBOAEE

JE& IR (rate of photosynthesis) &iF, “Cikick D, FRDF v 7 IKBOTHE L, HALHR,
BAAR Y ) o ERILE, mgC/m*/hThH5, CORERMLBEE—REERETRCESH B, %
g s —wAERRE (—H, BmKY Y ORERILR, ¢C/m?/day) &DRRA%EITBHIC, TOHE
R,

B RAIIEER “C 2O TRERCRERGE T 351D T, STEEMANN NieLsen®®) £ Dory
and OcUrR) EHFEMICBS T3, APIETE, WEREERDOOHFECERL, & 2 dkick > T
ot 1k, —HTRBEBEICLBUED S TITE 7.

Wk oMENR, ¥9°, HKid Van Dorn k@2 HOTHRINL, ChEMM 24, WK 14& (AR
100 mi) iZhbiFTANS, %4 DHfiic Nag “CO; IE# (5, F i3 10p curie/ml) % 1 ml D% 7z,

% ¥ 7 (tank method) T3, ChoOEENRARAMER 2 > 7 icAh, #BHATAEHLT 12,000 0
v 7 AT 3MEERA Uic, 0k, & v 27 3KRT, JERO/KEE2BSOXRBEKEIGESR>72. K
gl bic, BKick=Y) vy2Emi, MW7 7 b rREE L.

ZORKEIVRr 7402 —AA (HE24mm, FE0.8x) THRIIFMAL, Fi30.001 NHCI
+ 3 % NaCl ik & 3 % NaCl 7% KA U CobME Lz, FREORBOSRER, 27 #x7u~
c AV vE—ZHLTHIEL K.

KERBROIHER, RORick- 7.

SR (mg C/m? /b= W x LD 1900

Rk oL RER (mg G/l)

R OR B OBSHEEH U (cpm) (2 RO T-HH)
: KO O RO BB EUA (cpm)

: RKIC AN BUHHE D iU (cpm)

o BEERE (h)

ok, AbogiREREE, Bk 0ml 2V, PEETEICE - TR B LD D SN Ulchi-> T
w7,

Zhs YOk > THIEINIEAKRRIT, BEEREIMEEROBOMEE FRT LELbRTISYS
SO, UL, MREIEEKRED 8 %iik s LbhTE Y, Fih—F, RARBHEDOTHNTOEE
TR 0% X TOMEBREZLELEE DR TREYY), 22T, MERBROMEMIIWEEMITIC,
Wi EERIGEOEE B U,

23, —IBTHA U7 BE (in situ method) T3, BEM & v 7 it AN BRb DT, B« iz 2z
hENFKLULBICR Y T, BHPSES, FRRIEFH»SHEE TOYHBLAKRETEbE .
ZOWEMIZ, 26LT, 1 H, BEEYDORILE, mgC/m?/day TERb L7,

2) sAR74)aBOERE

WEMW S 7 27 P VICBOTRAERETES BRI, Bit/an 74 0a DATRELY, C¢CT
BZOHELHOSMLTHY, FHEROLICHMBEOLIE, COBEELEGRBEDIRELLTED
EF .

Z oo =
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#1812, Crerrz and RicHARDS®), 35 & ¥ RICHARDS with TuompsoN®*”) O A% H Lz, #HL™ O
Fikick - TIH - 72,

Fibb, RKEIVET 7442 —AA (BHR 47 mm, JLE0.8x) THRAL, FELORKEIT
Ul — R PR LT, i, REHZ 0% T & b VERICERE 24 KR) LTEFEMEL, &
LT ER S, FBRESOEETHAIT, FEREDOBREZME L 7.

smuzsrva @3, KORKL-> TEHHE L.

B —Cax Y x-
ynn74/va§(mglm)~CaXVXL

v i icH LT R P UBROR (ml)
V:iFaLLRAKkoR O

L : BokERE IOz v Ok E (cm)
Ca=15.6XEg;—2. 0 X Egy5—0. 8XEqgg

ZCT, Egos Eouss Bego 13, ZH 24665, 645, 630 mp OFEICH T 2BAET, REHOKEE
DFHEUED 5750 mp OFHUEZEZHOZNENT, B OFIEE LIETH 5.

BB, ez  vOERE, BETRHFLLABRIBHOLLN TS, T TREROED K
B, SHNTHL I LR oREREE UTHER L.

3) ZothoREE

FEUEES, R 30cm @ Secchi A MLTHEL, TOEEES LI UTHKEEED 2,

EFR, KB ER, Silicate-Si, Phosphate-P {3, MBS IC Lichiso TER LTz,
Nitrate-N {3, MuLLiN and RiLEy Q#3045 8E Lichtk MPBELKREOHE) Kk> TER
L7z,

KiBE, HREEE, HB30RY— I 2&—BEEHOTHE L.,

¥, MW7 707 b, BBk TREL, BRELT, BEBIUZOMIBMER ST,

I —R&EEROEEREDH

1 REHEOBRE

—RAEFERORER, BIfE, KAEELINTOLEH, BRNETOMEILHZ>T, RO 2H[ICD
LT LTz,

1) EPBRBYICEKD 8 BRINOBKE

BRI H“C Ol i = 2 v F =KL, FHEOBICGRBBEHEHEBRI LT, e
I3dBDIIs B,

DRI T, —RICkE2 ISRFEZ D, H - BBOWED S 2 5REREI T2 {, Thii
KEFETIVICFEEICED, MERMOBEEL §5. APFETIIHEKIIH 100m! 2705,
ChICEZNABEWICEK 5 BROBPUC DL TERE L7,

KE AT DY R /A%E, 10, 25, 50, 75, 100m! tb3 CTzhEhFAL, FREORBOBSH
BARIE LTz, Z088I13, Fig. litask5ic, 3EIOERE b ICHEMIRMORET LCHE
BicsimL, 100ml £ Tk BBOBECRBICX ARBHEOTHRIZASNEho . TOERRICEBL
TRRDOE L % 2Rk, BEYWED0.34mg/l00m!l FFTOEMER 3.3m) Thof,

RIT, BBOETRIUCDWBTRE N Y v 2% HIOTER Uz, EEBIZ JirTs and ScotT DJFHEI1C
52T, WRENRESSBEMORE ) v 2HhEEES, COIVLZTAEhOWRET—ERD “C
2ELIOICTS, ChZEI YRy 7402 —~HA (HER 24mm, £ 0.45¢) ZHLFR L THED,
Wtk EREBUHREENE L.
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Fig. 1. Correlation of volume of the sea water sample to counting rate of radioactivity.

ZOMRR Fig.2icsaoh3L51, —ERO "CEELICOLOPOST, KRN v AORSHT
KON THISEMIZTLHT 5. T Jrrts and Scort®) % STEEMANN NIELSEN) Dl & ZE M5 5
had, ChiRERFEOERICLIDOTHAH. ZOMHBEN,S, EOMBKRAHTRTLROA SN
»2720.34mg/2. 6 cm? [TH T 10% BECHIBSH S, chid, ABOHOHEILLSHD
EEZSNS,

1538, 13k e Skeletonema L Chlorella T, & 513 1 mg REELIT Tldsitk & & BUHRERIE O/
T, ERERIHERINS EHEL TS,

ZDXHiC, BHROHCHRIMIAMOELE LK > TRIEDEITH 525, BEWHFEK 100m! 4
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Fig. 2. Self-absorption correction curve.

0.34mg LUFTRCHAEHT B EnMEKD, LichoT, REETI—HORINSKBERS, —i&
1337k 100ml ZFnTHIES 772> THREIR D0,

2) —xk&EmoBELEE

—&k4:FE & (primary production) {3, R¥FO—H, HAIHEEY Y OR#ERILE gC/m?/day T, Hé&
k& (mgC/mé/h) KHESHTHEMLIzbDTH S, 4B, %ild s “WEO—REER L3, Zo—
REFERENBHEBICOLTERI LD TH 5.

—REERAESEICHES 2R, BBk THOh4BORILE (mg C/m?/day) %, 3
JICOHLTHEELTERDEDTHS. COFELI> THBOMEIET AT ELIBOZTE L, ER
flicdh iz > T EIRYD, FEICEMSHH 5L EEBIIAS TR,

BEMIC—REFEREHET 2 HERHA 55985, CTTRE v 7IECE > THE L2 bR E%
JEIT LT, STEEMANN NIELSEN DFiEDEM 1, 17272, APTROBH AT, MRDLMELN & %2R
LD T, ThSDEIDWLTREEZMZ, #iEZIZEC Uik,

Y, WFICBLTHBEICK > THE L2 BORILROHESAICOHLTHAS L Fig.3 Dk
I, ORI, —BICI EOBTHIZKRE L, TRITEAICE> TS IEo . EWHED 2 55
EMETRERELLMNEL, EEOTRLNIORCOMEDEEETLEZ ONS, 2721, &Y
EO12RETIED0.5mBLD bARXUMHEERTCLbdot, HEELHKTZE, LOBOHER
KELY, HEBOEIRIELLIMEL,

STEEMANN NIELSEN DR (T,

(2a+2b+c)xdXxe

5% 2 Xk

P (mgC/m?/day) =

ZZT, a,bc 3zhThEBOK, BEBEED 10%ERTEEDK, | %DEEDKDLEKE,
d3REBEBED 1 %2R THE, e HHPSHEETTORMELREDT. T/, KIWEHT, #Hik
BICBWOT, AR EREL00 vy 7 204 7 THIELI-EXIckAE 1 &L,

AHETHE, a,b,c ZZhEh0.5m [F, BREREEOE, FWUED 2MEEEBICE T 5KOEEK
i (mgC/m?/h, 7272 UMBEE 12,000 v v 7 2 THIE), dZEEBOES (m) TEWHED 245%2, T,

e 3HMPS HEETORM (h) THILTHicB 2O (E1) 2&o7z,
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Fig. 3-1. Vertical distribution of daily photosynthesis by in situ experiments (Tr: transparency by

the 30cm Secchi disk).
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Photosynthesis, mgC/m3/half day

6l Sept. 28
8+ o
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/
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Fig. 3-2. Vertical distribution of daily photosynthesis by ir situ experiments (Tr: transparency by
the 30cm Secchi disk).
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#1. MEWicsd2Hl»S BB E TORM

A 1 2 3 4 5 6 7 8 9 10 11 12

B M| 10 11 12 13 14 | 14.5| 15 13.5 12.5 11.5 10.5 10

ki3, ThoDEERICANZHFOMERKE LT, ROL STk, 1.0 LED e,

TRbL, £2ILHBLIIC, BBFEOREZEITIE - 72158 (Fig. 3) iL>01T, Theh—Kk4ER
%, BEORBPSESICOLTHAELTRY 3. —%, RURKITOHLTE ¥ 7 ETHlE Lioks
REEBRELEE, kEOZL LORICRALUTEHET S, ki (£2) BCOlEOR (—REER
[3tH5fE) T, 0.28~2.78 DHWHICH b, FHi31.08 L75o7z, Lk« FTROBESMEERT 2HAEDZE
&, 0.56~1.77 DFEFT, T 10173, 22T, MERKKEZCOTPHEEE>TLO L Lz,

£2. FHHEKXH»S oM, BBk AUERBITHZEOK
Date Weather Calculation in situ (in l}i?lji/oc’alkctul.)
2-23 fine 70. 62 106. 42 1.51
-24 fine 35. 64 62.97 1.77
4-18 fine 170. 56 155.15 0.91
5-15 cloudy 582. 40 558. 08 0.96
-16 cloudy 557.62 382. 96 0.69
6-22 fine 752.55 861.94 1.15
-23 fine 345.39 316.63 0.92
7-17* cloudy 123. 00 341.44 (2.78)
9-7 fine 2091. 25 1167. 38 0. 56
~14% rain 1876. 88 524. 68 (0. 28)
-28 fine 2040. 00 1313.05 0. 64
10- 1 fine 262. 48 290. 69 1.11
-2 fine 359.95 369. 06 1.03
-25 cloudy 233.20 199.80 0.86
-26 fine 181.13 180. 80 1.00
Mean=1.08

Mean per 13=1.01

BRI —REEROEEICDOTIE, Bk > TREINAERNZ D HOKBEREIC K
S TEAINDDT, BFDFH S50, STEEMAN NIELSEN'®) (ZSED K HEDREESE +20% LIK & A
BLT3, LF, KACEEREFARLELTADE, FEMIRELIZHAZOZE, Zho0.56~
L79f% (k; D) OEICH D ERED +20% LINICA BBIHDCERTH B, LichoT, BELZOD
RELEZON3,

WP, MHICKREBZEDH SN I HI4HDOHIZ, BHREMIEFICDIEH» > 72 (HEHE 88gcal/cm?/
day) 72T, 2 vriick AT AR (98 7 H, 399gcal/cm?/day) DRIEM & K221
bbb od, BBk ZEERBESITED T,

BT, WA WikMEE & AR RKRO—RERER%E, RyTHER ORDEEICE > TEH Ui-,
COHETIRE v 73k > THE LR EZRIC, SHE, SHOEEANE, EUENEE—E
ERMEEROT, REREHETS. CORAOFELEREICHOFEEILE>T, BHEHH
EDIVLOREREDP ST ENAEEREFEL, HEBLTABS L, MERCRETFOERS OO, AP
KOMIZEADMED 0. 4~1. 4 fr OFHEITH > T, KBS OPITRATZEDEMDDNI Mo 72,
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Fig. 4. Map showing the stations where the observations were carried out in the western half in June, and in the eastern half
in September, 1963.
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2 B®Eit

COFRDOTIRBEICHRED Uz, 2OKER, VIEHS3) Tz,

3 KESH

R NIFICE T 32— RAFERDOSHEHSPITT 5720, HEOMIHIAE, ZhOoAX1L9AH,
FRIRBORE LT3 6 Hiz, 2hEhRENLBINSE2ROBEETTIL - 72,

51T, —KBANOKROEIICE T 534 ORMEM B 72T, 7 HICHgETHRNAEATE - 7.
8, BUBIRFEAIE LT, 0.5m, B0 EEE, EWED2MHMEED3IEE L -7

1) WEER
(1) 6 Ho—wA:E

COREHEDS S, MR, 7vu7 10 a BEICRARBICOOTIREEICE L #EO L. C
CTRENSDOREEB~N, IS5IC—REERICOOLTHLET 3.

19634E 6 H20H 2 5250 ITHh 1 T, R NMEDTEN4OKE (Ai#EE D Z <) itk Tl (Fig. 4)
ZRATREL.

KR 15.5~23.9°C 0@WICH > 72, 7 uvnm7 40 a &iZ 0.21~1.38mg/m3, 4K EIZ0.96~
9.63mgC/m*/h OFWHEITH > T, KIRITL B2EMKE o 7 (Fig. 16 BR),

—kAEFER (Fig. 5) 12, H1%/KE (W-4) 2D Z1»T, 0.43~0.95g C/m?/day OfifHICH > T, T
130.59 g C/m?/day TdH o7z, KAKBOKE L W-2 (P8 & W-7 (EEBILE) Tlikx<,
P RIBO—E (W-8 & 9) TIR/NIULIMTH o7z, EBH%/KETIZO0.8] LHBHAKEBMEIESH
7o, CHIEEERBWNILICErDOST, BHEBKEL, LB THEERDARE (LT
itk .

Primaty production

|

[
O
o

o
(3
Al T l
—]
BG -l m—o—

Fig. 5. Daily primary production at each station in the western half in June, 1963.

(2) 9 AD—REFE—NMER I X EHAR

COREHRDOS B, Hbl, s/mvu7 40 a BBLIUAARBICOOLTEEICHELLHEILE, C
CTRZENSDOREERBN, ISIC—REERITOHLTHET 3.

196349 A 18 B 5 22 Hith T, WEOHESDKIRITE LTI (Fig. 4) 2RATHE L.
Kigi3 24.2~25.7°C OfEFICH 7. 7 v v 7 40 a Bl 1.60~13.83 mg/m?, A EIL 6.9
~102.29 mgC/m?®/h OFPHICH > 7z (Fig. 16 BM), s vw 74 v a BEXRGKEDOS B, KEXMHIZ
BRI (Goniaulux polygramma) D3Z BICHB LTl Lick 3.

—WREFER (Fig.6) {3, ERAELAWERBICE S T Lo T E-8,4 2nZ# L &, 0.40~
0.83 gC/m?/day OFEFHICH D, F#0.62gC/m?/day TdH- 7. E-6,9,10 TRPPAXL, E-2 3



188 H OO

PNSETH B, FHOE-8 L4TRZhENS5.3, 1.4, FLPkER L1 LREQMEERLI.

i |
rimar roduction
L P y P 5.32
1.0 |-
| |
3
N |
€ R
~N
o s
(8]
B n n H H
E- 10 5 1 2 9 3 8 4 5 6 7
O
[44]

Fig. 6. Daily primary production at each station in the eastern half in September, 1963.

(3) 9 AD—kAFE—PHFPRIR

1964 4£9 A 27 B 5 10 A 3 Hich 3T, Fig. 7 IRTHBTRAKBICELT, H- 1957, BLU
BG-1 @ 8 5% RBATHE L. AR Figs. 8,9 IR L7,

#t (Fig. 8) T3, B4EI HOREDOI L ERKRIC, KELERRICETEREOZII/NI LR, T
2o 7o, 7KiEIS 23.8~26.0°C, ¥ # 5 17.41~18. 26%., B HERIL85~104%, FHHE 2~1lm
OfEFEITH - 7z, H-1 (5 3, BlEodh T, KESROEL, EHRREIRE, SHERR/D
ZRUT

ZOKBIT OB EEMD H-2, 3 GREH) &, w0 BG-1 (k) , H-4 (B#) TR, €thk
DKRIEL, BERBRIE S,

EICTERA~Z, H-5 (R, H-6 (GtF#) oOliic, KBRETUEERIFECZ> T,

H-7 (L&) T3, H-5 X DEREME, KED T & FRTE(E LT

FERER, EERROLMERALHEAZEZRL, ERBEPHHEIAFLRERMELIL >,

suauz4nvai (Fig. 9)i3, 0.80~7.28mg/m® T, BG-1 T kX<, BE#H H-2L3) Tk
INZTZETH o 72,

ARk (Fig. 9) i3, 2.64~10.07 mgC/m?/h OEPHICH>T, H-1 TRREL,7vwv71ra &
oY H-3 TINE o e,

Bfrswwz4va BEYDONREKE Fig. 9) i3, 0.87~3.5mgC/mg/h T, Zuvwz4sraBD
DI OEEE (H-2 £ 3) TRIKREL, #ILzhDE > BG-1 TR/NIRETH > 7.

—wkeEFER (Fig. 9) 13, 0.16~0.89 g C/m?/day T, ¥#50.42gC/m?/day Th 5. BHERKEZ,
TROBAEEBOKRENLH-5 L 6 TRREILEE, SICAEERG/NE L, BREREL /NS OFHERE (H-
2L3) TRWNIRMEERLI., Fih, COEEROSMAOMMIIERRLPEHEDOZHLUTED,
BHREOHOLIAIAEERIREL,

@) 1 Bo—RAE

1966 4£ 1 H 28 A5 2 A 2 Hith i T, Fig. 7 iR gmilEPRRIC, C-1 559, B8XU BG-1 010
BERATHRELU. AEHRI Figs. 10, 11 TR L,

¥t (Fig. 10) (37kiR » AR L I EFEMOZR LD, /S0, KiBIZEL7.5~11.9°C,



SETO
INLAND

5
BINGo  MIZUSHIMA S

NADA

Ns
¥
o

2 Jomogashimg
Suido

oéji)abo 7 BG-1 _ g
EyHIUCHI

AKI
QADA NADA

H-5
C-5

v
X
H-4

M T LB 2N FH TN — R

Fig. 7. Map showing the stations where the observations were carried out in September 1964 (H-1~7, BG-1), and in January
1966(C-1~9, BG-1).

681



190 OB OO

m Transpar ency
10
I
|
26 Water temperature
°C

Chlorinity

L Ly

%
D 0.5m layer

80
H-

E transparency layer

l double depth of transparency

Fig. 8. Transparency (by the Secchi disk), water temperature, chlorinity and
saturation percentage of dissolved oxygen at each of the stations in Septem-
ber, 1964.

EERIZE QITEOEL C-8 00.5m [EED 2%, 17.80~18.62%, EFHBARL 83~103%, FEYIE
133.5~13 m OfWHITH - 72,

C-1 (fEEA) i, KESEHSTTRGEL, BERRREL, ILEHESRNTH o7,

HEo C-2,3 (BEH TR, ChihkBEELY, HERRED- 7.

FERLCIE, BG-1 (fE#k#p), C-4 (¥, C-5 (K%MW), C-6,9 (BT oluc, kiR - ERRL
HILE L Lo TWK.

C-7,8 (LEE) 13, C-5 L0 /KELEERLEL, & iTEREo C-8 TR0.5m FOEHRRIE
U & o7z (15.34%0),

BHED, KB EEROZLLEZTTRAEOSMEZL, ThoMELEELERELLT,

yunz4nafk Fig 11) 12, 1.02~5 11mg/m? OFEMAICH Y, LKEBEE (C-8) TIIKRES,
BG-1 T/h& oz,

oAk (Fig. 11) 13, 1.37~10.52mgC/m?*/h T, s7mu7 4 a BOZL C-8 D LD 2HTIIK
%12, zhodi3BG-1 & C-7 TR/NIBETH- 7.
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Fig. 10. Transparency (by the Secchi disk), water temperature, chlorinity and saturation percen-
tage of dissolved oxygen at each station in January, 1966.
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Fig. 11. Chlorophyll a content, photosynthesis, the ratio of photosynthesis to chlorophyll ¢ and
daily primary production at each station in January, 1966.

Btz owz v a @) oA (Fig. 11) 3, 0.73~2.11 mgC/mg/h OfEfHIcH > T, C-8 D
0.5 [BHRP K& 1z,

— ke R (Fig. 11) 13, 0.12~0.39gC/m?/day T, 3E#30.26gC/m?/day T& %, C-1 & BG-1
TR/NEL, HoMmE# C-2L3)TcidthihkE, i, Pl C-4,59,6DlfiickELiD,
C-7 /M8, COMILKIE « ERR, TLEWEOELEMABRL TH S, LESKE (C-8) T
BHEOKESHEBE SO,

(6) fiss i DB MR

1966 2£ 7 A 7 HDOBE#E &, 8 H D% #IC, Fig 12 {GR U ific 1l h o 404 5 (LY
20 km) ZRATHAE Uz, 15k, BAEIZ0.5m G LBHEEKBD 2B TH 5, FAELEED Figs. 13
=15 TR L7z,

T3 EEMIER 1T 20.4~23.4°C, #%MERIC 20.8~23.3°C T, Wi@iE& bic St. 1 (AMM) 5 St 4

(HER) KHPTTETFLTHL, 72755t 40 0.5m oA IMEaERIC Uz, £, —f%ic0.5m
JBOKBIBEHERERL D bEH o 12,

¥R (Fig. 13) 13, BEMIESHS 16.60~17.68%0, 7%#iHeAs 16.51~17.64% T, 54513 AMM (St. 1) %
SPEM (St. ) AT THAL T o, $oBMHEREERBOSH0.5m B D PPEL,
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Fig. 12. Map of Bingo-nada showing the stations where the observations were
carried out in July, 1966.

EWHER, 4~7.5m ORPHICH > T, BRHET, T@Rick-> TELLT.

W75 o7 b3, HEEOSL4D0.5m@EEDZEL &, Skeletonema costatum HiE5FET, €h
ZHOBMILO 93~99% THh - 72, BHIfEL (Fig. 19) i3, 0.28~41x10%ell/m® T, FEHRFITIS St. 1
L3 OBVEREREH, EMHEICI St 2 02 & St 3 OBV EREERBPPEL L, St 4 3T -
TELBICELLL D p otz FT, ~BRIEWEREBOHHBO0.5mFLDEE .

ymn7 e ik (Fig 1413, 1.37~3.77mg/m® ORRICH 5. S0 OHKMIIHBEDOZHITUT
B, LEEM Y OFEH s a7 0 ok (Fig 14) 22423 & St.1 5 3T, 0.62~1.8x10 °mg/cell
T, WX B2ER S 3 BEMENTOELIZ/DE, 7272, St 4 T 5.2~50x 10 mg/cell &F L
RS, HiERiEo1,

FABE (Fig. 14) {2, 5.15~12.81 mgC/m?/day T, FE#iEFICIE St. 1| BEOBHEZORUEL D b
kx<, %, HHEEICE S 2 00.5m BhHUNE, —RMIGEWEREEOFMERRE P o 7.

1 a2 D OFHEARE (Fig. 15) QBNEACBARIK & > TE L, Z#l-oPIn St 4T
BEUIKRESBMHEERLE.

¥7z, Bz vnz 4o B4Y OXERE Fig 15) &, 1.9~5.4mgC/mg/h TH -7z, FhHDH
MZEMETE > 722 2D, BRI SL L 5 St 4 IThdTRT LT E, BEHEREREDHH
I RS, FEWRITIAIT S 1 5 St 4 ITHITTRBALTHE, 0.5m FOFHNKEL,

—kAEER (Fig. 15) 13, 2BOMISHMET 2L, 7 HOBEMKITII 0.42~0. 72gC/m?/day, 7
0.61 T, 8 H¥#iEFITIZ 0.51~0.86gC/m?/day, ¥150.69 TH o7z, SAFIIFRMKED St. 3 DIKLME
2QZELE, St IGEMA) 5 St.4 (WEM) KHFTHRLTHE, ChRBEREPLEHEOS M
E—HT 5.

WHOEERD D BRAM,/B/MAOKES 2 & 2.01Tis), HOEROMT 20 tEs 50
7o, Mk, SEEROFHIL 0.65gC/m?/day TH 3,
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Fig. 13. Water temperature, chlorinity and cell number of phytoplankton at each station in Bingo-
nada in July, 1966.
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Fig. 14. Chlorophyll @ content, chlorophyll a content per cell and photosynthesis at each station
in Bingo-nada in}July, 1966.
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Fig. 15. Photosynthesis per cell, the ratio of photosynthesis to chlorophyll @ and daily primary
production at each station in Bingo-nada in July, 1966.
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P EOBEETIE NEOEERIZ 14.86~18.64% OfEHICH >7z. TOFHOHMERB BB LZ, Hid
EOKGE X D KRR, BEBOINCET LT E, HikfkEd ok, Rl B¥ - Mo
AR F LT, 2 UTHBEEREE TRIEM L3, i, LEBRHEKOREL S I TERRD
KL, EERBOEBTELL, 48, LFOMEBERELD & ARINCH TS,

7kiEIZ 7.5~26.0°C ORPHICH » 7o, BRI REFEF ISR S, BRI ICLicdi-T
W& 78D, Hofkfkil, THOEBKENGEMNRIE, ERIKZENZIic Ulcho Tak e s, fi#
HAHHEOKBEKZRIEZE LI KRE L,

MR NHER, WSS PKEROKE BBKERDKOEEDO KM EHRMCIT > THLB L
HhBH28) LIRS chE—H L, REFNETERRIIEL, KEOEKRERIAELT,
WKE R DIKDFERNZ L,

o, BEUHEIR2~18m EFELL/NEL, FHICXBEMEIHSHLTRERL, MMHEFALMTHT
BPPREL, EAREHE, B - HRBOIIONSCIRY, ZORMUOHHEF TRIR/NEL S, &
BB ELBETIMHINILELIHANSA LD OSNE, THIIKE - EREOSMHG EL T30,

mg /m3

Chlorophyll a A

mgC/m3/h

14}

i2 : Photosynthesis

10 |-
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B ¥ = # z s bt
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Fig. 16. Chlorophyll @ content and photosynthesis in each region*. The points are mean value with
vertical lines representing the range.
1: January 1966, 6: June 1963, 9: September 1963, 9’: September 1964.
(* left to right; Hiroshima-wan, Iyo-nada, Aki-nada, Hiuchi-nada, Bingo-nada, Bisan-seto,
Harima-nada, Osaka-wan)
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Fig. 17. The ratio of photosynthesis to chlorophyll @ and daily primary production in each region.
The points are mean value with vertical lines representing the range.
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Fig. 18. Correlation of transparency (by the Secchi disk) to chlorophyll a content*. (* the
mean for the 0.5m layer and the depth of transparency)
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BHFUH—HII LI,

rauzsnaBEIUORSGKRES, KRS EICE-AMcEEHB EFig. 16 1Kiss, 58, HE
TER LR OMITOZE T,

yuuz 4 afk (Fig 16) 13, 0.21~7.28mg/m® OfEMIcH D, 6 A3 1, 9 Atk TEHM
ICINE L, KESHOEMIZAICE 2 TRIZY, FIKROBERESHM TR, BB, Zev 740
a BEBEWEOMEESS L, Fig. 18 0% 51CHEMT, Saygo and IcHIMURA®) B EIDBBEIKIKL TS
TEBNISHEBEIIED Shisle,

Y4 (Fig. 16) 13, 0.96~17.14mgC/m*/h OHPHICH >7z, | HOMIZ 2 m v 7 4 v a BHHE
MEZ IO STERMNTEL, ThIRKEBEDENT LTk b, KBOFFREZHSH T,

Hirzou7 40 a BYS)DOREKE (Fig. 17) 12, 0.73~11. 1 mgC/mg/h DHPHICH - T, 6 HDOMA
kS & 9 HOR R OKBOMIIKRE L, T, | HOMIIAEGKE ERKITHE L,

—WwHFER (Fig. 17) 13, 0.12~0.95¢C/m?/day OfHICH 5. HERRIBHICL > TEHL, 1A
DEIIEBITNZ, T2, RUATH > TH—20EORNICBOLTHIINPRORELY, HE#TH
LKA THMIELLEMT S, LdL, NiEEKEBLTHSE LZ001E, FHELT
SR OMHBT THAVNE L, WTERSE, B#, 2358 FFEoIckE 2y, EEBIFT
X O/PNZ, FREROBER « KRS HHEF &ERBEPPPRELEL I KEKDOBABS LD S
h3. CORHOEAIINIEDOEWEO—EEHHHERICU TS, EHER, Chitk->TEDI
hAEOMEPORRGE2XDEEBOBEIZRET S, Lo THEREZEETIERO—D LY
2 T3, ¥z, BHEOAHRERIIKE - EEEOSGHEREFMUT 20T, LEEEOSMHOBRDS
KR s BERBOSFHEREMUTEEEH B,

CDESIC, 7un7sraBERGRERIEDCEMICL > TRIEY, FIKRICK>THEHOD
HENHDSbhiz, Lird, ThsDKFEAHIIKEPERRL EDL SHEMNINZAROHH &I3HT
Lb—FEd, MEAOHMEERT I ENE L., Lcho>T, RERE CLEROENE) LBREICK
S THEINZEERDS, ZEHOKBICL > THRYOMHERALNS., ZOHMIIEBEDOZHICS
DEHH, HEROKIBIC K ZERBRECKBOSMHLEBLT L —B L, Chonl &3, K
BHCBT 3, RRERCBROBEZOEMEARI T THIE0I LD,
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Fig. 19. Seasonal changes of daily primary production at the stations in Bingo-nada, 1962-1963.
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B, Fig. 19105 % & 51, BG-1 T2 0.03~1.21gC/m?/day, 4 0.33 T, BG-2 T3 0.04~0.63¢C
/m*/day, ¥#50.25 TH ot WEHEBIIFALOBHEH LT, RARBOASLEEDS,6,
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Fig. 20. Cell number and genus composition of the phytoplankton at each station in

September, 1964.
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Fig. 21. Cell number and genus composition of the phytoplankton at each station in January,
1966.



204 e T

(8 SHDHMF SV b —RNET SRR

KeHRagy (Fig. 20) i3, 1.8~12X107cell/m® T, L& (H-7), D >THT# (H-6) TRE L, BEH#
(H-2,3) TR 12dpofe,

BOMR (Fig. 20, £ 3) 13, MBRHOZLEEE (H-7) & F# (H-6) T3 Thalassiosira 1384 L,
AT T T Dfbic Skeletonema &M U7z, &g (H-5) T3 Thalassiosira 75, 1B# (H-4) T
Pleurosigma & Coscinodiscus, % ¥ (BG-1) Tl Thalassiosira & Pleurosigma H3sfE 5 U7-. feka (H-1)
TIREICES UERIZ S, BB (H-2, 3) T Thalassiosira 3EHIRARMD20% B2 EHBL U7z,

£REIC Thalassiosira DSHBA L7208, 2HEREDZ LTI, ZOEDIRIFEL XL, woEFbLE -
BEICE CHB L, 0, REERRERRIDTH - .

W l1Rowywrsv7srv

MElag (Fig. 21) i3, 0.38~21x107cell/m® T, JLEHMME (C-8) TH L, BEHIRIE (C-2) T4
o7z,

BOMK Fig. 21, £3) 3, LEERI (C-8) TIL Skeletonema 35 L, FF#k (C-6,9), L3
(C-5), B XILBEMA (C-7) TiZ Coscinodiscus 33, F1z, ¥k (C-4), skl BG-1), &IV HmHM
F (C-1) T3 Eucampia 235 L7-. BB OB (C-3) T2 0.5m JFIC Skeletonema )SZHEHL, F
D 2 BiTi3 Eucampia H3EE U7-SRIZRRD/NI L, F -y (C-2) T Coscinodiscus, Thalassiosira,
Eucampia 13 E s U7z,

%%, MEEREILBCHEELBDIEh - 72,

() EHRBIBI MBS 77+ OFHEH

CORABERIC OO TIIBICHRE™ Ule, 1335, BRIIEIT 1.3~440X 107 cell/m® OFEFRITH > TE
By L, Chaetoceros, Skeletonema D@53 3 T 2538 L, %7z Eucampia, Leptocylindrus & & 5FE 275 - 7=,
6 & %

Wi, 10°~10°%ell/m® OFHMICH > T, HEDBRKETALNWARDLABRETH 3.

BRMRE, BEMOEERNSZOTLEN L, SR L U T3 Skedetonema, Chaetoceros, Thalassiosira,
Leptocylindrus A UIE LITHIR L, F 7z, Coscinodiscus, Eucampia Bz X & HE L1z, 2hoizd Tt
BLBOTHESNTLEHDT, AHFBRETHSATLE DM LT A,

7272, Tho QML STICRIZ, KIRTRIY, TALFHHOEBNE LI,

Fho, NIECTR—MHINTIIH 50, BEUNOESEISKMETSE4S LI LIEDH 3.

2 Exuviaella QX185

19634¢ 9 HICIREEHE T Goniaulax polygramma \C X B BRI L7z, FI-, 1965489 HIiTi3kEic
BOT, BEBREO Eswiaella sp. 3FRIRBEETBEEORYHE L, ZORMEEESZBTE
MK, F8bb, EEBG-1T, 9H8, 15 20, 28H 4 MEHA L, BAEREZ0.5m, FEHED
V2%E, BHEREE, BLUBHED 2ERESE -7, ¥R, Figs. 22-26 TR L7,
1n #FEHER

BENCBOTHEM T 7 7 + »i3, Exuviaella sp. 8EAET L, B D 72~91% %55 7-.
Kifag (Fig. 24) 3 7.0~66x 107cell/m® OFERICH » THIHK L, FOKHEREEL D, 8PS 15 H
K THML, 35120 BIRIZELLSBL 27, £2LTB HIRBEY L. ZhFhoH Tl
BOBEEICE B3EIZ/NIhote, 7242, 0B00.5mBiIzh s LP0RE - 28LAE L, TRHICKk~
TAHE o Tz,

kiR (Fig. 22) i3, 23.8~25.5°C OHEFT, HEB > THRAIKTHRLX.
ERE (Fig. 22) 13, 14.30~17.91% DFHICH > T, 15HICPLPBI L, 0HICIIISIKEI L, &
iI0.5mBTE LMo, Thid 4~17T HOBRROZETH 3. 28 HiTiZ&EE bIiCEE L7,
15 HoEX Vi3 &L, 7238, 20H 0.5m [Hic B 2 M ORI, COBERRBKE LBETZD
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Fig. 22. Change of water temperature and chlorinity at the station in Bingo-nada in September,
1965.

THH9.

R D S5 b Silicate-Si (Fig. 23) 12, 19~35 pg-at./l TELIZ/IR L, 777K ER DL 200 0.5m
BTk D PPRELHDA SN, Phosphate-P (Fig. 23) (3, 0.05~0.42pg-at./l T, BHHED 2
BEBZOZTOTIREMASAEL, BEELOHED8,15HICIIE LT, #¥0D 20, 8HICZVIIH>
7z. Nitrate-N (Fig. 23) (3, 0.35~1.5pg-at./l T, KB L bITLEILHKREL T, 15 HicA#KED L,
ZOHIBHBAICHMLU T 272, TOENBPOZNERRL S,

7uvn7 4 akt(Fig. 24) 13, 1.84~13.45mg/m® OMHIcH > TELL, BBE S 8 HH 5 15 HIC
DI THN, IS0 BIKhdTELSMULZ., 2L T8 HIKRED Lz, COZELIZEEOZ
NEXLPTHLE, ZhZTNOHTHEEICEBZEI/NEL, 20H0.5m FOKERBERA LN 7.

S (Fig. 24) 13, 16.9~97.4mgC/m*/h T, ®EE b 15 HiItH I THML, 20 Hicit X 5 icHy
M7z, 7272200 @ 0.5m FOMHIZF U HOMDIEL D 2PN, BHEEEOMIIAZ. 281
WA Uiz, Mlasi- 7on7 00 a BOEME L LTS,

@ % £

COIADEHBRBMUTTOMTHS &, Fig. 25 D& 51ic, 88~533gcal/cm?/day L L LB LT
VW5, F7, BFEEIR 33lgeal/om?/day LR 6 FAEDFEH 369 X D DRI, HEHE & Mg
WIS EHEPE L OB S TR, 7272 14~17 Hith i TORROBRIE, 2hic>5< 18, 19
HOiEWHG EA3, 20 BicA S/ KB L-C 32 5N 3.

F7o, KBGOZEAL (Fig. 23) 3#H T, 15 Hicid £9° Nitrate-N 2554 L, 20 Hic(d Phosphate-P
KB BH LN, ThoDELEEREEOMEIIIASHTELA, Nitrate-N 3#H0 158175 >~
7 P OEHITK > TR L, T#HD 20 HiTiZEHEROETICE 75> THA ORI D - 72, 7o
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Fig. 23. Change of silicate, phosphate and nitrate at the station in Bingo-nada in September,
1965.
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Fig. 24. Change of cell number of phytoplankton, chlorophyll & content and photosynthesis at the
station in Bingo-nada in September, 1965.
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Fig. 25. Change of solar radiation measured at Okayama meteorological observatory in September,1965.
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Fig. 26. Change of chlorophyll a content per cell, photosynthesis per cell and the ratio of photosyn-
thesis to chlorophyll a at the station in Bingo-nada in September, 1965.
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BIEDBRBEES 707 F WA LI EDIDICEHD Lish ot tEZ 5h3,. %7z, Phosphate-P
RIS HIKR 7 v 7 b IR L OS2 FIE Lic b ic@gdnasashd, 20 Bicizeh
ZRH UL LTHAP X DM U2, BHOZANBBRY LictEL3. ChoOERBHORIE
W 777 by OBRBRESET, 4BOTFHME) L 7ev7 40 cDiME (4BOFEHIE) O
ZHBE, 8HMMS 15 HIthFTO Nitrate-N/chl. a {3 6.6, 15 H 5 20 H~d Phosphate-P/chl. a
130.58 7557z, Zhid MCALLISTER et al.?) % ANTIA et al.) ASHER U7kt 75 » 7 + o CR-4
JEt (N/chl. a=743, P/chl. ¢=0.75+0.2) &—F ¢ 5. 4k, ¥RELCOOLTEREMDEOERES
DE T 272k, ChitobL TRt~ 3.

1 a4 D FEEHD 2 v 7 4 v a & (Fig. 26) (3, 0.96~4.05% 10 8mg/cell T, B OZELI R
722720 H0.5m TR L ITKERMENS SNz, ZDOMTRIFEKME,B/MEOHIZ 3.3 T, i
Drmn74na FRICEAZLONEH, ML/ ve 7 s va BOZEiTk~3 &ML, Ml
HOHBic7on 7 s va BBISAFA LTI,

7o, | MM 0 OEH KL KR (Fig. 26) i3, 1.00~2.62% 10" 'mgC/cell/h T, ZALIZHEAIT/NE
{, BHEB> TR ARSI,

Bfrzmw 700 a BY Y OegRE (Fig. 26) 13, 4.05~14.7mgC/mg/h T, HILL>TELLE
L, FLRA—OBHHTOREICE > TR o7z, 7272, HERMSETFTL, F-#lgPs/oe 7 4
vaBBFELIHIMULI 20 HofiEid, ZhLEioME &L, &ic0.5mFLEWREDL/2EEET
BELUIELT, “2v9v7 40 a QRERIEE” DN,

(3) K

7an74na RELCHRKOMIEEK £, K dP/dt=kP Lk hkpH3. PII4BOFHME (7272
U, 205 OMEBIC>HL TR 0.5mBOMEDZL) MG, tLULTRAEZEY, | A4 OFYH
FHERAERD B &, ROEITI B,

% 4. Exuviaella sp. O FHHHER

—HY ) OFEHHER SRS 2 fir 1 s
yuwzsnakk p ¥ " AICETHHE
8 ~15H 0.053 0. 086 8.06
15~20H 0. 296 0.283 2.45
20~28H —0.146 —0.068 e

BbAEL15~20 HOMMED | BRIY ) OFMFIRIZ 0.012 1755, STRICKLAND® {T X 3 & i
BEFF vy o TRRGEENTT, 0.02~0.15/h THY, BROTEBENSIhED/MIWL, L,
BHEOBIR® 1tk B &, Exuwiaella (33EHTHHICETIHEMN1.7~2.5HTHY, 15~20 A OHIE
i T hitEw.,

wiZ, TO1 BY)OMIBKOMIERK 2, AEREPHSRELTAS.

cell vol. 1 1

P,
k=P in situ
X ><caufbon contg.” cell vol. x cell no.

tank
Pi siu/Pran 13, BHTO 1 HOEERICHRE T 57T, BADERL 7, 4 HOELEL OB
HWHTEMUIEEREEARBROLELD, THhSOFHMS.09 Z2H i, ZOHEB—REERD
FERXP ST AOWEEM®D 1/2, 6.25 213503, ArEDMEEH .
cell vol./carbon contg. {3, KFERED SHMDURE~DHRAT, MROHEMEEYL Y OREEHFRDOY
T3, MULLIN et al3) DfEidp S, FEEIDEL> Peridinium (vol.=8, 250 p3, vol./carbon =6. 5) & Goni-
aulax (vol.=16, 800 y3, vol./carbon=16.9) DFHITHL> 10 2 & o 7z,
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cell vol. 3, 1 #ifa & T, Exuwiaela OER LIEIMSFHE LT, 115x1077mm? (=11, 5004%)
Elrot.

cellno. |3, W77 >~ 7 b~ OBMFAE cell/m® T, CZTRXAKE P mgC/m3/h L E&EET,
Pleellno. g3 bH | @i h OEEAREE LT, 4 BOFAEEZR L.

ZOR, BEREkIZ8, 15, 20, 28HOIHIC, 0.69, 0.55, 0.41, 0.32 L7557z,

o DEIIWIENH D 8 ~15 HBLUKMD 20~28 RicBIF 2 EHMO BRI D HFHEL L KEL
A, 15~20 HOETREMNOZIOD 2HERETHS. D 15~20 HOMRIL AT S D BICRRBEL,
HHBEHZELL MEH o7 (Fig. 25) ©T, BUBTOAERS FEICHOIMEI DN Polc EEZS
ha, LizhoT, COMBOFEMERE FORBEL DI U/NILRESNT, FHllOEhIGE
{5, ¥, TP 8 ~11 BIIWDFHEEN (lag phase) &AL 3h, HARPWHBERICEDLY,
WROSHITEOLIT, RNOHHERSNIpotcEELIOOLS.

Zhs ORFERIT, LML DIcd 5L 0.028(%TH>T, LOWES7 7 P Y OED/NIVTE
—¥7 5.

7%, 19634E9 A 22 BicA UEA T, BB Thalassiosira (& UT T. subtilis) O KBFHHRS S
n, Pz 117X 107%ell/m?® (3 EDTV-HHE) T, £D 0% 2 OMELLHH Tz, 2o 108FIC
RIS 6.9 107 cell/m® C, Skeletonema & Chaetoceros D35 U T Thalassiosira |3 6 % T4 X1ih
otc, COMOMEIO 1 HY D MIEERES B &, BT 0.28 TH > T Exuviaella O I D IFEE
ICiEW, 783, Thalassiosira O A DBFERIZ 0.55 Th - 7.

WL BI W T 7 > 7 F Y ORFERIBEOERGICL > TEDLSETH A, WBEDMELSK
WHHOBICRHEKEOl H4YDzhi3 0.3 BELHEEINS.

1k, COKBRABINTORELIZDI, BELCORIEH LT, HERSEVICGHEIN S B
ZhBH 5, WEBBLEERICBLIATHRDT, KELREILOLEZS,

3 WISy bUOBECEKZTRBERFMODE

Exuviaella DXBFHOBIC, £H BG-1 3L UZDMEQHMAITB T, BREEEBOKITHKE
BARML, #7752 F o OWIHICE XITTRREELD .

FEIHE LT, RO SEERAN.
WML Skeletonema ¥ D> b,

(1) WEHY YL 28mgN/!
(2) HER—bh Y v 0.28mgP/!
(3) *ATEEEF F ) U A # 2. 4mgSi/l

¥ 72, PrROvAsoLI DREEED O
1) HEEBERAY “PII” (Fe, B, Mn, Zn, Co, EDTA%4:21)
(5) ¥ & I VRAY “Vit. mix 8A” (By,, biotin, thiamin, nicotinic acid 44 1¢)
ZhsZehEhimic, ECBKEICES X ima (K 100m! jc &5 Im), BT RE

#5. BEONRBREEMLUICEICET 20 E4KROHEM

Date Control Nitrate-N Phosphate-P Silicate-Si Trace Metals | Vitamin mix
9- 7 1002 109% 1042 93% 137% 138%

-8 100 116 58° 123 73 148

-15 100 135 82 101 111 103

-20 100 79 90 106 136 87

-28 100 111 100 96 113 102
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IREGEM £ &7 (BOBKT) THRAILT, 1 AR L7z, 20%, “CAmL, AUz Y7 2HoThke
KRR U7,

ZORR, ROWCHBHLH, MUMUEH>MBOLDOI D, Seanishs 20% LLI-BMLT,
WMOGREDABEDONI DI, BTk > THRAICREIL 728, HWBEEDEL TSTOXERBETH
27z,

U7eds-> T, WlItB0LTIE, o OXRBHBHY S5 7 b v OBRICEE UTHIRKTE UTHE
HE3cEBbsk5cBbhs,

738, Mg Nitrate-N 284 U2z 9 H 15 HICII R O USINC DB SN2 d8, kD 20 Hicld
RhRSIT o 72,

¥ 72} Phosphate-P 237072 s - 72 20, 28 H T BRI DIRINCRIED S S bhish o fe,

V —REEOHELZSVICINERET Z4E

WU NI B B—IKAERICDOT, L EORRERIEL, MELKROERREZRELL. &
51T, NMEDKENFEHENC L 2 —REFERICOWLT, T84 iiciiktE LTERIh 2 ERH
i oREICOOLTHEL, Thb &—RkEME OB DLTHRMNEMA /2.

1 —REE

WRNBICBOT—REEOESEZLT ORI, BEAMOHREEEL LTINS 2 LT, £
DOEFERIIKIBTRIZY, EFLFHGTEHOE L.

R E DRI B A DEL &, 7 nm 7 4 va i3 0.21~7. 3mg/m?, 4K EZ 0.30~18. 3mgC/
m*/h OFHEICH o7z, COMERBINTTHRHIT LSS TS RBELOMOHFR S H~3 &,
WEETRVESR - TAPYOEFICE T 3 BHKEOM (7 wa 7 ¢ & 0.1~0.3mg/m?, J4RE 0. 1~
0.7mgC/m?/h) X VLY REL, FREENOREOEBKEOME (2 va 7 4 V& 0.5~0. 7mg/m?,
KR 1~4mgC/m®/h) LRABEDOCE 655, RAUEFEOMITONTHSLEABOHMBKEL,

Th, DBRER (EEED S BRI 25 8 HR) 28T, AN X > TEOLHRE L, —
BICKETMNBONTED, WBEL AR ChSBEKRICHET 2MMEARTENTES.

— R PERRIZ, 0.03~1.21 gC/m?/day DFEHICH o7z, LFE, KESHIKDOLTHLE, X6DXS
T, HAANED TVHHIZMEEOE N BG-1 KB 3 MHICEL, £, ZOMRBEHEHNEDHE DR
HOME BT, 22T, CORLCBI Z3FMEBMAEOEOME S > T, WITANMOAEERERK
IEBHE, RicbilinzkSic, FOV-H1 0.33¢C/m?/day TH 5. H/KRED8 AT Btk
X<, EKBED 2 BiThEK T, FROLEERI 120gC/m?/year LS EBHON S,

#6. #AHKZICBY B —&kEER (gC/m?/day)

A | KFSGHED | G086l off | BMZHHED BG-1 O

SEi
1 0. 257 0.143 0.155
6 0. 592 0. 558 0. 590
9-1 0.617 0.634 0.431 (0.822)
9-1I 0.415 0.391

B DHFRITEB LTI, FHEOML ZHOBUITHOTRD SHEFHEPEROLLEROUKE
BIDIDS, FBOMIZABERL S I OLTHEE IR T 3539 (£ 7 8M) Ik~ E, —fFDb
DEOPIEHKEL,

NEDO—RIEEOKEE LT, KOZ &M Fohs, $4bb, SR ~xTA M ICE T 2 5L
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X7 fhilEHRO—KREER

gC/m?/day gC/m?/year
3o f W 0.05~0. 15 30
Sargasso Sea —_— 50, 72
oW W W _— 100~150, 120
North Sea —_ 52~.82
db & ir3 — <lp
i3] & i3 — 29~-32, 100°
BB EF) 0.1~0.2 _
B w8 ER 0.2~0.4 _
WP (T4) 0.33 ! 120

AR Y ORERESZE LIRS, UL, BHEINNIOE E4E - BEBOEBREESS <,
DMK Z O IcDITEERIED, Lchso> T, BAREY Y OEER TIIEMAEY D OREK
BTHONBITERELRBUESKE, T, —EHNTRIH B4, BREUSNOHEESAHEEL, FLIK
EREERERTHES LI LIEH 5.
BB O S, PIMERKER (17X 10°m?)?) Q—Kk/EpERZRD B EROML LS.
5.6x%10% tonC/day
2x 108 tonC/year

ZZT, W77 b rOEHERERICKT 24K ODMH (algal volume/carbon) |3 7 ~116:4) L X
NTB0DT, HEEI0ZEY, ISIKHEEZLET5E, KABRD I0BEZEREELAEES.
Thbb, WRAEO—REERE LT,

REFERE UTEMTIE 2007

BEETIZ 2,000 k¥
EWLSHBHB SN, NHHCBT 38WAERDR, CO—REFEORBOEIGL>TRE3DEAKINS,

2 EBEECKB—RERE

WA TRIEAEO KBERICL 3—KREEDOREOL I EBHMSA TS, WANBICET 5%
NICDOLTIRHSHTIRLY, A OEED S NS TOEERITOL TR ZRA 1.

T, NBHCBIBREKDOT A A « 774« 77 VIEANERORIE T, BT 36~40 4£D i 3
HEHOIPS, T UTHES S0 b v (EOER)THY, H7z, RH/ ) QARSI 22,000 | > (4
HRE) TH5. COMEEZARIMI, W57 b AR (BER) O¥EHMTYE, Ch
SOMEIZAERTH>T, AERIBURIINID BRIV, UBHEYWS 7 7 b rOLERITH~S
EBIBY/NIEEZISNS.

Fl, TRERVET T « TAYREOMOEYOEERICOLTIE, BE, EEXERED IIEE
ThH5. fotl, NERKKERHETOEND ckss, HNEDCT < BOHEIEELZ 10°m® &ifEE
INTVLE, COMDKR Y EF7 Ik > THRINDE T EHPT AV OEFERL EOHEBKEICOLTIR
BRI, —IEChs OEFRET < FOESERES. WEDOAGIL.OXI0®P m?Eigh, T
NIZWIEDHFFRRITH - 72M40m OEBITIFIEFE L, —F, 7= DOBFRIL, HWick 3 ERkA
Hpic#y 400g/m? (AHZ) ThHhHP5, ChOSfiaBERE TS E 2X100g/m? ([Kis 3, =HeEis—
RN, ThEDOAEEERZTESELTHETSE, BERICULTIIOR U RBELHEESN, Chid
W75y b kR (BER) ©1.5% CH%T 5.

D&KL, REOBERICKZEER, NBEE—REED/NBSELEDTHZICGEEILL,

3 EhBRBEEHRDORE
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B PO M D IS DI BRI & RIS, MEHICTREE LTOLARTF, 3L BEENSE M
U, ZORRBIEFMODHINNCLZEMMF S > 7 b v BEROKERL L ERH I 2 b8
TH5. BEEOMEZELBWAEE LICRTRAOEENRR, T TIEHEOATHREECATH
50, TOHABEOREICODOLTRHSHTEL, W5 7 b yREUSND S OEERT 3 HIM
75 R hsio,

MIBICBTEZSNZ—REFHEUNOHBERE LTRAIEZBUTHAT I LEED b OSE
#HIN5B 22T, BLrOREEFNCHEOTZOHRARICOOTHEE LTH7:.

9, MifEF ORI 373X 10%km? TH b, KRNI TFKROHF Ric LT 100km? 4 i
2.32m3/sec THABEDP S, FEMOLRIFHEREIZ 2.7X100m? L7533, KE, TOMIZZORKERICE
35 ERE KR 1,000~1,500mm D5 5, 732mm HHAT BEEICE B,

kOB HEABRYRE LT, COD (#=rHrEh ) flER) K20 ThsBE, ik THE
LAY, Brx0EFRNS 3~0ppm BEDMEBEOSN S, WFE, THhSDFEEMBMEE LT, &
Mol aftEics T 5 —HlEM 10ppm 2FEAK, 72, O CODZ, BELTHLAABWEOEH
& > TRIZZH, B HTIZCOD | mg MR AR | mg ATICHY T3, Lid-T, #
K o EE A ik FR RS 10mgC/l (=10gC/m?) L H#fEESIh 5.

IS DM S, WIFICHAT 2RAKARIIMEN 27 77 b U RIEE RSN, Chiz—kAEERD
14%iciNd 3.

1%, TRBERDEEIEICHAL, Chitk o Td720 SNAEBPEI, NS DOME RS L
7ol bDICOLTHET S E, HFBRARICUTEMPIOTT v T, —REEBDH%ICEEE >/,
¥, REABEEDO—-OTHIHMF 5 >~ 7 b » D extracellular products {3, Foce!® jc k3 &,

BENIREFRMLED 2 ~10%F2E (BICid0%i1cET A2 EbHB) THoT, /h&L,

N5 ) Xk BIEELSRBRICOLTIE, PEOEENI L A8 STRICKLAND'S)  KRIss™ D5 &
T, —REFEBOE % LUT LHEEIN, HHEMHKLS.

UrkDT Ehs, RfEICE T3 BREABYOREIR, TOXKBIBERESH S OEHEICHY S 7~
7 P B —REEICHEKT S bOEEHmING.

4 AEEESOBR

HNIFIC B BELEFED S BAFUEERICOLTE D H1F, —kAEEREHERG U, Ok
B2, BES r PO THICLTI8F o THY, HEIFATYEADFTETED 0%RiHES
B3, FZOMOMEDNS AT, WEREONBSBNEITLEEIhLbDEEZSNS.

ComB R —REER (BER) O] %icHYT 5.

WAERREI ) —TRE LT, T23A0F—-L LTOBfTOREERDEE, TF, —RAERT,
DR S RHE 1 g h39.3Kcal [THIY T 3D T, NFEROEMAEERE LT 19X10%gcal*& 753,

#8. MBEE L —REERLEOBMR

Yl B/ —REER
hoR v F 0.45%
Georges Bank 0.1
H by 5 0.55
W 7 b} 0. 66
WMOF N 0.70

* —WERERE D B ) — TS BICE, OFELAOSN TS, 2CT, —RAEERDOHH T
NE—CHT BRAESDE, WIFTIREQHKEICE 2T 0.08% &850, JEM IR FBTO.1% &
HEL, HASSIRMABWTO.16% LWELTHEY, ThSITROMsESNT,
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—F, BB RICOLTIIEM ™ 1755 > T CLARK OMIEEK, fEfi ]l g 740gcal 25 &,
ETM R S LT 13x10%gcal 2755, THIF—RAEFERD 0.70 %i1c 475,

RN X B &, hOKBRICET ST 2V F—~RIFROMTH 5.

TS DIIE—REFERD S SR B RAOBTBE, HREININOMHBREICL>TEDS
A5, PNMEOMIZEFIEDOIGW M & ARET, AFBHEE~DT 2 A F—GRIDITD @,

5 BENER

WTTNBEIC B 3 2O A RICDLTE L BB E, KIS, 15, DatskoNc &k B RFEED
EEODS B, hACHICBY A2BHON =a€iL L.

9. W T AN M O W 4

WA N (18 & &) A Al (FZIRER)
KR X103 p & % ) A x10% | & %
Ww7rs5 v »vHE | 20,000 86.6 W77 V7 b v DARE 200, 000 96
M B M o 4B 326 1.4 B AW o 4 B 375 0.6
&t Y (22)
IR (vh 213 E) C))
Z O (T=ERE) (300)
Wl x5 0 A 2,760 12.0 ook o WA 7,000 3.4
(R RFEREX10)
2t 23, 086 100 2 207, 375 100
mER x10% b » % ¥ W X108 | "
a1 bl 180 0.8 e TR 135 0.1
=i i 46 0.2
{% W Ah * 21
HHBRK (v &) (25)
T vex afh 50 0.2
N B 276 1.2 &~ O & 8, 000 3.9
Al (pim & 0zEy]) | 22,808 98.8 FI S 14 199, 240 96
207, 375 100

W 2EBYOERED, #HS 7 V7 b Vit 2 —REESRORESEETHD, Thdssk
PYEECEB LI > T3, £, WELEIMONIEICE TS ERkIC, BAUEEYY ORBERS
%L, ~REEDPS DL RLEVLALS.

VI E £y

WA NI, HORR S CICHERME L UTEENKRTH S0, BESEETHECE, HELTL
LZHEHOBRERBEZ LB EDIDIC, BERINTORERERGBMT, EWEEOKE SR TIIR
W, UL, BEAETSTOBYEREDN, FE—REEOEBD LI >THAEZLRBHASHTHS.

AWIEL, WFRECBI M7 5 v 7 P itk 3 —REFEOERELRHTACEEZAMNE L, 4
BERDKFHDPEHEE, B F 77 Pl O0THNSDTH 3.

1) —REFEERD B0 DORARBEONEL, B, KEERILINTOEEHRICLD, EHH
27 %&MeB BCEER L. L L, TOFIETE, MMERMOZORERE R ET 3810,
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BEWICL 3 BROBMMBSHERZEEET 2BENHS. T, CORTOOTYEK LR, BEYD
£#80.34mg/100ml (HEHEYE 3.3m) LT TR, HCRBIC K BEELERT ECEMNTE, Lk
2T, PBETR—IOMRIKRERE, —BiICiIRAK 100 m! 2RO THEETFE > THEED L
T & &M,

2) 27K BREMRERCUT, WA NHGO—KkAERER (P=mgC/m?/day) ORINESTE -
7o, COFEICY 5 Tid, STeEMANN NIELSEN (1952) 10 & % IRlE L7z,

_(2a+2b+c)-d-e |
P_——S«Z k

7272, FMROHA, PRKEELEHFDOL D HFERFRICLTOLZDT, TORICDLTOHIIE
ZiFEEC Uk, dRHLBEERICBOT, a,bcidzh £ 0.5m, BWEEEBICERED 2 15EE
BT3RO ENE (mgC/m?/h) (B 12,000 v 7 =), dZEEBOFES (BWHEX2), el
H»o HEEITOBMTH S, T, kIBGETRD c—RAFER & UTHRE UHIEREKT,
WNilFDEA1Z 1.0 THo 72,

3) WHlEFKBORAERIE, SAPRICEBT 2 X0 B AELERT CEBEHMD—D & LTHIIHS
N3, HELOMBEFIKROKREL, T/, BEEETIKONTNI(LES,

REFVBUAICB T 2 EFZOH T, BHUERELIEOLGRED AZEILZ, BRBB/ND 3.0~13.6
LB SETH o7, OB, —BICHSNTELHIIC, BRKERTORFRTTHY, LER
DEIEDD, BNERBLZORFHRTIRLEL, BICKBETHS o7, £FICBLTIE, HELIINEL,
F, BEREXBI R LI REHOHEEHS5NITL,

—%, zuv7 a3, BRRKEB/NEDEDOHD L. 2~3.3 OHIHICH > TEB L7Icds, FRHTE
FoEBHOBIIEDE, o 7.

ek, HERBROHAZIZ, EELTZ no7 4 vEOEIKIGERET 3 &3 THNERSZ L, N
HOHER 7740 aBEOHBDLD S, Biiz7uww7 v a @YD OXARE, THbb, “7
v a7 4va DRERENE" OEDOFH, DEESREAZLELTCHOELHIKRZIShT,

4) NMEDBESIEEME EORSICBNT, WA > TR - e BlllFERICk 2 E, 7an7
4 v a i3 0.2~7.3mg/m?, KApEZ 1.0~17. 1mgC/m?®/h, ¥/, —k&FEREIT 0.12~0. 95gC/
m?/day &, &HIKBBLUEEHICL > TRBYOHERSS DI, LHL, Tho OKFESAIR,
KEBDPEFRILELSHININZKMOSMHERILT LU—BET, MADOHMEZEZRT I ENEL,
LD &id, —RiTRABICBT 2HBROBHIETRTbDELLNL ).

5) AHEOHREBASICH BMEEICBOT, LERBOTMLEZBH Lok iRick s &, TOMiT
0.3~15.4mgC/m?*/h DEWHATKESEEHL, FHiHEHIZ 3.9mgC/m*/h TH o7z, HARBOKE LR
MRIEZE2JEd5H (5H, 6, 8ABLTIA) T, LFTMINEKBENEMETH > 7.

sunznafiid, 0.2~2.4mg/m® OWEAMICHBM L, TFHMHIL 1.0mg/m? THhHo7z, 9L
Hiclipsisaoh, EROBEFIE 1 BicBildnsi,

— kA FERIZ, 0.03~1.21gC/m?/day OHICH > TEEL, HKARBERUSEFIRKEL, £
BN o tz, FEROFEE LT3 0.33gC/m?/day LS EMH LN,

AERIDIKIRZL BIRPHIL 8 ~27°C THMENKE L, “Inn7 4 va ORERERE" ZEKRIZEHK
TaEaANAEHONE, Lhl, R—KBFIZBLTH, KEPEEDEDLITK > THIT, HEHDE
BHEONBTEDHA.

6) —WEEOEERELTHHSS 7 b id, BPFABTRBRECEERSHEDO P LESL,
BiRTE (Skeletonema, Chaetoceros, Thalassiosira, Leptocylindrus J§75 &) 13, XPBBRFETHSNTHSHDT
$3., Et, F73vr bR, 106~10°cell/m?® OFHICH > T, HEARREERICAONBEHEDER

BETho 7.
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DHRRIE S CITRIBKRTRITY, FEHNTEHIELL,

) PEEKRTR—ENTRS A0, BRUNOBENAMEEETS2H4b LELEDHS. WS
5 v 7 b YOBRBONMRICTE T B BILEMEERIAT 2 BT, 1965 49 AiciRMEEEEM D Exuviaella sp.
MAWGEE L, RERELZE LB E L6 X, R UCBNEERK L. MRHOHEE, 7vn7
AN e BROEREICE > TABOMIEREHE LR TR, REAMMEO 1 HY ) OF IR,
WikEBIT03BETH -7z, KEB, TOMMRIIHIBEDS 2MHICBI0IKP2.50%ETHLLEN
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SUMMARY

The Seto Inland Sea is an important water area not only as a commercial fishing ground but also as
a marine aquiculture ground. In this sea, the mechanism of organic production, as well as the ecosy-
stem of inhabiting organisms, is complex owing to complicated hydrographic conditions and diversified
fauna and flora. However, there is little doubt that almost all the animal production in this sea de-
pends basically upon the primary production referable to marine plants.

This study aims at clarifying the actual state of primary production in this sea. It is principally
concerned with the primary production by the phytoplankton with emphasis on its geographical and
seasonal variations and on the description of phytoplankton populations.

1. Photosynthesis and its variation with time and space.

The photosynthetic rate of the natural population of phytoplankton (expressed as ‘phytoplankton
photosynthesis’ or simply as ‘photosynthesis’ in the following) was measured by the usual method, name-
ly the *C method employing the incubation tank (illuminated at 12,000 lux). It was suspected that,
when this method was applied to a coastal water, the suspended particles retained on a filter might ab-
sorb § radiation and cause an error in assaying the radioactivity of incubated phytoplankton. Tests
were carried out by incubating 100m! of sea water and filtering it through the molecular filter of 24mm
diameter, and it was proved that the above mentioned error is negligible at the concentrations of sus-
pended matter less than 0.34 mg (dry weight)/100 m! (which correspond to the Secchi disc transparencies
of 3.3m and over). This result indicated that incubating 100mi of sample water is usually a justifiable
procedure in this sea.

(1) Diurnal fluctuation.

(This subject has already been dealt with in a preceding papers®).)

Phytoplankton photosynthesis demonstrated notable diurnal variations. Amplitude of the vari-
ation was great in summer (the maximum/minimum ratio being 3.0 to 13.6); it decreased vertically to-
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wards deeper layers. In contrast, diurnal variation of the chlorophyll a content of sea water was of
much smaller magnitude.

Although many observational data in the past suggested that diurnal variation in phytoplankton
photosynthesis was ascribable to the diurnal variation in the chlorophyll content of sea water, the fore-
going result indicates that the diurnal rhythm of phytoplankton photosynthesis in the Seto Inland Sea
was closely correlated with the ‘photosynthetic rate per unit amount of chlorophyll a content’ rather
than with the chlorophyll @ content itself.

(2) Geographical variation

(A part of this subject has been dealt with in a preceding paper®®).)

Phytoplankton photosynthesis was measured several times at a series of fixed stations arranged on
a line traversing the Seto Inland Sea, obtaining values ranging from 1.0 to 17.1 mgC/m?/hr; simultan-
eously measured chlorophyll a contents varied from 0.2 to 7.3mg/m3.  Both variables varied geogra-
phically and seasonally. In many cases their geographical variations followed their own peculiar
patterns, rather than such patterns as were expected from the distribution of water temperature and
chlorinity.

(3) Seasonal variation.

(This subject has already been dealt with in a preceding paper®®.)

Seasonal variation of phytoplankton photosynthesis was studied by taking monthly measurements
for a period of one year at a station located in Bingo-nada, a region which could be regarded as repre-
sentative of the Seto Inland Sea.  The measurements varied over a wide range of 0.3 to 15.4mgC/
m3/hr with the mean at 3.9mgC/m?/hr. They were generally high during summer (in May, June,
August and September) and low during winter.

Monthly measurements of chlorophyll  content varied between 0.2 and 2.4 mg/m? with the mean
at 1.0mg/m?; highest values occurred in January and September.

Monthly values of photosynthesis per unit amount of chlorophyll a content tended to be greater at
higher water temperatures.

9. Taxonomic composition and propagation rate of phytoplankton

(A part of this subject has been dealt with in a preceding paper?%:57).)

Neritic species of planktonic diatoms usually predominated in the phytoplankton which was the
major primary producer in this sea. Dominant species were those which had been commonly found in
the coastal waters of Japan. Population density and species composition of phytoplankton varied not
only geographically but also, to a greater extent, seasonally. Population density ranged between 108
and 10? cells/m?3.

It was a frequent occurrence that phytoplankters other than diatoms propagated rapidly to produce
the ‘red tide’ temporarily. For example, a dinoflagellate, Exuviaella sp., propagated abundantly in Sep-
tember, 1965. On this occasion, field observation was carried out repeatedly and the average popula-
tion growth rate at the peak of population level was estimated at about 0.3 fissions per day (i.e., popul-
ation density doubles in about 2.5 days) from the results of cell count as well as from the chlorophyll a
data.

Experiments in which sea water was incubated after addition of various nutrients showed that ni-
trate-N, silicate-Si, trace metals and vitamins might act as a limiting factor for the propagation of
phytoplankton in the Seto Inland Sea.

3. Assessment of primary production

Primary production by phytoplankton was computed from the photosynthesis data obtained by
the tank method by use of Steemann Nielsen’s equation (1952) ; necessary corrections were made regard-
ing the depths of sampling layers and thickness of euphotic zone.

Monthly value of primary production thus computed for a representative station varied between
0.03 and 1.21 gC/m?/day during a year with the mean at 0.33gC/m?/day; it was high in August and
September when water temperature was high, and low in February when water temperature was low.
Annual production at this station was assessed at 120gC/m?/year. Primary production for the whole
Seto Inland Sea was calculated at 6x 10® ton C/day or 2x 10® ton C/year; the latter figure is equivalent
to 2% 107 ton (wet weight) of phytoplankton per year.

The foregoing results indicate that in the Seto Inland Sea, as compared with the open ocean, the
euphotic zone was endowed with very much higher chlorophyll a content and phytoplankton photosyn-
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thesis, but that the primary production per unit area was not much greater owing to lower transparency
and smaller thickness of euphotic zone. This condition may be regarded as one of the chief characteri-
stics of the primary production of this sea.

4. Primary and related productions in the Seto Inland Sea

Although the phytoplankton was the major concern in the foregoing, macroscopic marine plants
also are primary producers in the Seto Inland Sea.  Furthermore, this sea is rich in the suspended par-
ticulate matter, the standing crop of which often amounts to more than several times that of phytoplank-
ton. One can not neglect the important role that the suspended matter plays in organic production,
particularly in the production of filter-feeding animals. Organic productions referable to these factors
was estimated from the data appearing in the literature, and their bearing on primary production was
examined. Examination was also made of the correlation between primary production and commercial
fish production.

Annual barvest of commercially valuable seaweeds (such as Undaria, culture laver Porphyra, etc.)
from the Seto Inland Sea was found to be equivalent to one half of the average daily production of
phytoplankton. Annual growth of other wild marine plants (such as Zostera, Ulva, etc.) was estima-
ted at about 1.5% of the annual production of phytoplankton. It may be said from the above that
macroscopic plants contributed only a small fraction to the primary production in this sea.

The suspended organic matter occurring in the Seto Inland Sea may be referable to two main sour-
ces: namely, (1) the primary production and (2) the organic matter of land origin that is carried into
the sea by rivers. Annual supply of organic matter from the latter source was estimated at about 14%
of the phytoplankton production. Suspended organic matter may originate also from the extracellular
products of phytoplankton and from the bacterial chemosynthesis, but the supply from these sources
can be regarded as negligible in amount. It is therefore concluded that the main portion of the sus-
pended organic matter occurring in this sea originated, either directly or indirectly, from the primary
production by phytoplankton.

The total catch of those fishes whose growth was judged as having taken place in the Seto Inland
Sea was estimated at 1.8 X 10* tons per year, which corresponded roughly to 1% of the annual phytop-
lankton production on wet weight basis. When computed in terms of energy, the above mentioned fish
catch represented 0.70% of the primary production by phytoplankton. This value, although conside-
rably high, is comparable with the values reported for Tokyo Bay and Lake Suwa.



