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Seasonal Variation of Dissolved Organic Matter in Funka Bay*

Hidemi YosHIDA**, Yoshiaki MAITA**, and Akihiro SHIOMOTO**

Abstract

The seasonal variation of dissolved organic matter (DOM), i.e., total dissolved lipids
(DL), total dissolved polysaccharides (DPS), total dissolved monosaccharides (DMS), total
dissolved combined amino acids (DCAA), and total dissolved free amino acids (DFAA), was
investigated in Funka Bay from January 1983 to January 1984 using R/V Ushio Maru.

Each component of DOM changed drastically in relation to time and space. The
concentration ranges and the mean values of DL, DPS, DMS, DCAA and DFAA in station
30, were 11-200 (76, n=134), 33-2800 (220, n=155), 28 —1200 (120,-n=156), 37-3700 (240,
n=156) and 1.5—400 (30, n=156) as xg C 17!, respectively.

Concentrations of DOM increased during the periods when diatom bloomed in the spring
and when water temperature rose in the summer. Standing stocks of DOM throughout the
water column (from surface to 92 m in depth) were estimated at 9.7g Cm~2 for DL, 64.0 g
Cm2 for DPS, 21.6 g C m~2 for DMS, 54.1 g C m~2 for DCAA and 3.6 g Cm~? for DFAA in
the spring, and at 8.0 g C m~2 for DL, 22.0 g C m~2 for DPS, 20.1 g C m~2 for DMS, 46.7g C
m~2 for DCAA and 6.3 g Cm™2 for DFAA in the summer. In the fall, carbohydrates and
amino aclds also increased in response to the higher concentration of chlorophyll a. Standing
stocks of DOM throughout the water column were estimated at 25.2 g C m=2 for DPS, 10.6 g
Cm2 for DMS, 16.6 g C m~2 for DCAA and 2.3 g Cm™2 for DFAA during this period.

The water depth in which higher concentrations of DOM were formed differed both
vertically and temporally. It is presumed that these results reflected increases and decreases
in the DOM components.
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WAKPEEETh T HEFEEY (DOM) 2%% 1.5 mg C1-' #2& (Sharp, 1973; Gordon &
Sutcliffe, 1973), HELSABETRIFCLTC2X107gH b, ZhikAly (POM) o 10E0E
TH5 (Cauwet, 1981), DOM kb icEET HHEYOT CRAOHEEY HD TV 5,

WEEEDT S DOM OEBC OV TREADO W OhDOBHIcE LDORTV5 (Fl 2,
Williams, 1975 ; Wangersky, 1978 ; Gagosian & Lee, 1981), DOM 3 icti¥ 75 v 7 b v D ¥
EREHEREE LTV, FRODODOME 75 v 7 b v L EFEARBBECHE XD,

Y A E KK EF AL R E TR M R R 161 5
(Contribution No. 161 from the Research Institute of North Pacific Fisheries, Faculty of Fishertes,
Hokkaido University) .
T b E R KR AT KB B M AR R T A B SRR
(Dinsion of Marine Biochemical Science, Research Institute of North Pacific Fisheries, Faculty of
Fisheries, Hokkaido University)
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¥, 753V 7 r VEANER - BRCIVER - HEL T GBRTERT R, —F, BEE
B vERED, BERLEORBEREBRED L s C=3 A ¥~ B L LTERIAL LT
v, DOM 3EL+5,

BRFPO DOMBEOTEALYARSLZ L, KERLL - CEL bR =R AF - DBECE
BFERAEBELBEL TN S 2 TEETHDHEELD, ¥k, FRIIBECBITLEAEED
MEBEYHAL TV 5 2 THLEBIRBEEL S 2T h3, Ibic, BHBERLO Bih
b ZOBEOWRLLETHB EE 2D,

lt, BEASFENGBEI Y, BBSRBREIRETAZ Lt » T, FERVEE.,
2 Ay R E I E D DOM 0 T ER 50, BEZHR VUL > EWESHOELUES, B
T3V v ORBEOHHAYEUENL) OFT, LOLSREFHL, i, FokdhEEy
RL T2 WCHKBE LI E 205 %5 (Eberlein &, 1983 ; Harvey, 1983 ; Kattner
5, 1983; Laake &, 1983), L#:L, Fh b0 DOMBESD 5 Y, 2RAL L RBCHE - T8
GHIE BB R Fl D fov (Tttekkot, 1982),

ZE512, DOM o2z hZhOBFERS 04 FEFBRCEHRES, RRATRS O%5, £R5
DEYEEC R TRE L CBT AR L BENICGERTADER DL L E LD,

ZOWRO—RELT, I, AMETCHIEAIREBO—ME LTI hETCREELT — 2 5
ER SR T 2EAEEE (A, 1978,1983; A4, 1981; kM, 1982) % & b »iF, #w, #H
Y777 v (EER OXEEORNYEUAF TS DOMOXERSOEEH YW L hic
Lic, A—0@Kak 2B C DOMFoBER U, # v 7 BWHLRAIE L-BER, @n
& A ERE R,

HERUFX

K, FTEBABOREDPRICHETZ AT - a2y (LT Stn) 30 Gk 92 m) itk -T,
19835 1 A 1ERCh ), EFORBEFAMBEM IS 2AL3AFrhFh2EE 3
E, £0E»3iA 1EOMRT, k5 Lt (108t) tX - Tibhf (K1), @hrEoif
@ 8tn. 17 OKE 94 m) K OEH D Stn. 13 (KES8Tm) b bR Ihic,

EARBIERCOWTREBAE LR Y Ar vy AL, FhLUBEREE 0o RtV
HVRRKBES BV 201 A v P RIRARL LB bR, BEEESHAORK TS
BLAS00ml KY =5 L vy Evie, ¥, BERKMMBOBET ¢ /BOWRAORKXE, 01N
NaOH B CRTAUE(>12D) LA 100ml K Y =F v v v g bhi, chboEHitiy — 5 —
AR TEBRZLHELIEY, BEbic, Whatman GF/C 7 4 A~ % — (25 mmé, 450°C T 24 h B4,
AEFTZ)TAHBINI, AERET G LERVES, —20C TREI R, BERANISRE
B S hicob, ROMBEEL T CHREYIE IR,

Hik

BHLIEE (DL) &, Pande b (1963) OBEEXIGH LAKE D (1984) D7 & vk s
HYEE7 v aBh V) v s - RBTRATIHEC VEEINL, BESEE (DMS) RU%
¥& (DPS) 1, Johnson & (1981) D¥EMLAR T H AL AT A F  F¥ 3-methyl-2-benzothi-
azolinon hydrazon hydrochloride (MBTH) = & 9 I+ 5 WXtk & — WA B L-HH S (1983a)

DHE I YER W, ¥, BELEE 7 : /B (DFAA) BRUEST7 1 7B (DCAA) 13,
Josefsson & (1977) @ o-phthalaldehyde i X % # 1 ¥ 2 WIET 5 HEEx —FBELAE-ETHS
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Fig. 1. Location of sampling stations in Funka Bay (Station 30 : 42" 16.2'N,
140° 36.0'E ; Station 17: 42° 10.4'N, 140° 47.2°E ; Station 13: 42" 04.9'N,
140° 56.6'E).

(1983b) D H BT » TEE S hic, FEiid Hitachi 100-40 B 596§ &% O° Hitachi 650-108
By A A REHVB SR, MELOEEFREE, DL A 71 4g C1'£13% (n=8), DMS
PL720 4g C14 +1.99% (n=10) K 0¥ 22 ug C 17 +8.5%, (n=10), DPS 5165 ug C "' +16%, (n=10),
#1C, DFAA %720 g C1-1+1.9% (n=10) R0 72 g C1'+0.64% (n=3), 72 g C1'+
12% (n=3) tH-1,

Kt E S, Steemann Nielsen (1952) o FwIGA L, 100 K UF 30, 15, 29, KB EI1CHH Y4
THREEOEAKICOWT, 4BHDROEERXTS 2 v BRI YRS R,

7uaw7 s Aa(LUFChl a)it, Yentsch & Menzel (1963) 2337 L, Holm-Hansen & (1965)
DB LA 90% 7 & F YO A KR BET S HECL D EE IR,

KEXF v € v RIRASCEE U BEREFCI VHE I, EF7RY Y/ A -2 —TX
DRIE X i, BEMET Winkler Bz X b HIE & huic,
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Fig. 2. Seasonal variations in salinity (%) at stations 30, 17 and 13.
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MAEIC RS 1 EXE L TOBEEBER, BickE b (1970, 197D OB REHE TRBI AT
WhH LS, BEK2EOKRLELRL T5, B—EMAES 33.3%0 AT OBEIRK, HK—%
BB S 33.6%0 Ll EOBREERA,AEABER Y 2EFED O LTW5(X2), KERVESE
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Fig. 3. Seasonal variations in temperature (°C) at stations 30, 17 and 13.

BoxET25E (H2RUD 2 POLEBMITRATOBREER (AOD) 2327 L 4mi

MU E~NEEES (K4,
EZFORBE BRI, » THEL Y, AOU DR ABIRERIZE - TEL th, ZhITDOW

T, BORMREFEYERIROREBIEREIARPT VI EXAELLRD,

EREELHEYER

Z Z T Stn. 30 I oLk N B,
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Fig. 4. Seasonal variations in apparent oxygen utilization (ml 1-!} at sta-
tions 30, 17 and 13.
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T(H5), ZOFEFAEOELEL, FIF, HERETHIZ L HLATVS (BES, 1976;
T, 1982), 6 H 25 Hiz dAHRANC/ MNERIALAEENOEE Y (FEAKCT33mg Cm-3h!, A&
Bt 038g Cm2d) RNESKS,

SAL6RDEEND2o DY —21%, ChlLe DHFHIRLSFRBLTW5(X5), 3 B0 Chl.a
BEOBRKEIL22 BAROLD 5ugl THY, 6 AL Im D 34 ugl TH 3B,

¥7, 11 21 HIit Chl a & oW CKE20m T T4 pgl Wb ET AR AY — 2 23R I h
TWwd, SDZ L, MELAEFEFAWERCKRCERBEEI LI > T WD EERLTW B,
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Fig. 5. Seasonal variations in primary productivity (mg C m—*h 'and g C
m~2d~') and chlorophyll a («g 17!) at station 30 from 1983 to 1984.

Stn. 30 1c kit B ABAEETL, REO 10 ALY, 3 A4 A, D4 A 26 HE COFFRIEM
FELHM (26g Cm™! (B3 : AL, 1984) #E< FHfE (021, g Cm2d) TH--TR
Bred<b9g Cm2y ! &7eh, COfEil, AEEHD 2 —VITRER > TWTH Maita &
Yanada (1978) © 100 g C m2y! iFUT5 3 D TH 3,

DOM GBHHHEM
1. DL (BH£iER

Stn. 30 k13 % DL RE OB & FHE SRR 28 U T 11-200 (76, n=134) xg C1* T
B5.3 A5 4 FizdhidTo 80m LUE, KUY, 8 HDKEE 20-30 m A3 & iz 150 g C1-1 B
Lo DLBEOSMA S B (K 6-DL), 8 A5 5 10 Bizh T o 40 m LIED 100 pgC 1 LI koD
SEL TR THTLRD L, Chl.a BEDOTVWEOTHIZ, Lad, BEMIEHLT DL oEEE
BAHBELTW%, oz tid, DLAS BB - SHRRY RISV 27 vRTF ) &2 A
PERELLTWAZERBEIRS,

Kattner & (1983) (21976 4E 4 Ap 6 5 s Coit BB 2 EEEH 75 v 7 b v
KO D DL (7 & » kv AfHES) OBINCOWTHELTW3, FhicX b s, #BK
& IRRERIREE 2 KRNI I3 T 138 g C 17! (REEGEY 76% & LT ymol % ug Cicift
BLI) Holenp, KBEFIHK60ugCl oFAMEIZE cENT5, 1, 150m DkE%
HEANWC RS L, 425 A0 2O L 3 80m LIEY LBEMICES W TRISIHRERE N
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Fig. 6. Seasonal variations in total dissolved lipids (DL), total dissolved
polysaccharides (DPS), total dissolved monosaccharides (DMS), total
dissolved combined amino acids (DCAA) and total dissolved free amino
acids (DFAA) expressed as gg C 17! at station 30 from 1983 to 1984.
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Fig. 6. Continued.

BAEEZRL TGS, SOZERDOWTHESIR, iR o#Ems DFAAGD 712 3 vBEO
MEBL—HLTWBT &0, Y757+ v KB CHE « SEBENE-Y, %
WORERB ST 5 ES®Y 4t DL oy 2o T30 LELT W5,

AMFBOERD S L, 8 AB 10 HzhFToO DLEMD <2 — v RNEFOLDERELD, X
DVBEWVBIZEXER 32 L2 Tid, KBERCIABRBIIT2RBREEN (SR
Win (FHb, 1982), Xk, 75 v 7+ vOBHBROSHICL IFERE L LR S,

2. DPS (B#He%%

DPS BEOH & T, BRI LE L Stn. 30 iz 35\ T, 33-2800 (220, n=155) g C 1!
Thb, ZOEEFROFHMEL D HEE S DCAA K& TRE L,

Harvey (1983) (1 1978 £ 56 A6 8 Bty T =2 —a — 280 18 mik k% DPS EE (3K
RAio MBTH ¥ & 2)0F8E2REAK L EBKCOVWTORFEL T3, Thickbk, &
K EERBKCI—EOBMRIZIEL, Fhbikki?s DPSBEEOEEE CEHEIL, RESEY
409% & LTHET A &, 10-360 (72, n=62) ug Cl-' TH 2, BMAKBOH M= 2 —a -7 Bl
~, FUHBRICIR » T L T 4 40-800 (180, n=40) g C1"' &, #ifH « FHMHE L LI K X\,
bL, =a—2— 28RBSV IHEABEDOL SKEXBHNTDPS BEMEMLTVTd, =a—
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32— 7B TCREREALCEBAUNADF — 2 2B TR LT, DPSEEOHEMIEBAZ Eh T3
nJEEMEL D B,

Stn. 30 BT, DL TEREARLICBEMZT, 3ARU6 A, 11 AowTFhd At m
DIERLEXBRICE T DPSIHRE */RT (K 6-DPS), =z dENXBHI T 5 5
FEFRDOTFv 7+ vinbOBEYRBL TS50 EHE SRS,

Eberlein & (1983) i3, 1979 3 A0 b5 BT TEE / A7 2 —e7 4 24 FIZBWT, B
Blm BEmDTSAF v 78RV 7 HERCEHN, HE Skeetonema costatum » B L
T, TOR—RBOREICH > BHRERKKY @-FY 777 v - RBEEACTW5 0 TAK
280 DPS+DMS 1435 L Bbh ) BEOELLBD TEHMZBYL T\, FhiTL 3
&, KEABAAN D 1AM, BEOS MM - THE R ML, RAYIEEY 80 ug
CIHLTFrEALERE, TORBEKENHIBEEVCOL HENEFHCA Y, MEH
nanoflagellates D&% 1T CEBRHER & FRE Q0 countsml) wEFTEA L, TD & &R
KAHEE G 1I0m DRIZBVCTHBRREF LFHRIFICI0 g CINBEOBEED LV ARIR
Lt s, AR, “ARLUADEEDR—RASA VORESEMLIEDD, ZRICOWTHES
X, BEOBRED VROV, TAMRBUCE L EEMEL S OBREEYOBE T
BY, FRUADS— AT 1 v ORERINCOVTIE, ~BOEBEMBOELRROSRIC L »C,
RN OITEM LR L ) BERRKI I HRE»OCHR D Z LKL B EEBEL T,

B HDORRERUBEY, EHRVCEYE, BEYMbLT, £ 1T, RAOBAKATHYTLE
BEHE S BIOWT, APROBER, LRI L o< kv, A< L VBERKUpOEME
UCREAOBEHICBEL TR, AR, TrHbbRAHBKROBA L, HEREROBESLA—D
BREMICTVW D0 L HEIh D,

3. DMS GEELEE

DMS o #iF &SPl 13 Stn. 30 12 3s\~T 28-1200 (120, n=156) xg C1' TH %, Harvey
(1983) it % &, 1918EL AL 8 BIEhFTD =2 —2— 78Iz, DMSEECEHHRK
USFfEIL 10-230 (66, n=86) ug C1! TH 5, ERHHOE KECOMEIL 45-1050 (150, n=40)
ugClid, =a—za—BOEX HHH - FHEL DITKEL, DPS TRz &N Th
EEXD

DPS it~ DMS (3 & i IBEBE TH 5, DMS o4 ER L DPS ity 5 (X 6-DMS),
LoL,DMS 28 A5 10 iy C o 40 m DIFEC BV T DPS © & 5 R EEEY Ry,
DMS it DPS it b R U ICREBRER AT L VBRI TV B0 EF L bR 5,

Lancelot (1984) 121979 4-6 B & 19824 4-5 Al ~A F —{hi b A ¥ ) AP T ToD
KESm OBEKERACT, SFELOA(FA P D) EBECLTCHIRED T 5 v 7 + v lfastsE
B O BEEMEYC L A BALYEREL TW5, Fhick b E, E45F (<500d4) oY
3.0.02-0.24 b1 &\ 5 ZE A BIERE TRBREWEDCHA IR T30, BT (55004 o
B 3G N ERC L 5 MK BEZ T UESFRie bt hilBEERMB I, #AFTD
WEREL RV LV,

ARFgE T, BIEDORE L, BB FhUADEE L5532 LT 50, BEERENS
BREECHEASRT2E0EV EV ) BAEOR R, Lancelot (1988 L TV 2 BRE
WY X 5 DOM ERI BT 54 4 BB TWBEELZ RS,

‘4. DCAA (ABE2BRE7I/B
DCAA BEOHIF & FHE L Stn. 30 I35\ T 37-3700 (240, n=156) g Cl1"' TH B, DK
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SR L bR, i - EHELIRATH D,

DCAA L HFERVE, #o 3ESEE 2R L T\ 5 (X 6-DCAA), DL X " DPS,DMS + £z
DX, BEFEOCY -6 A030mBELTHOOMEYFLLELT, LHESLHEHERINS
TETHDH, RESHNIIELS, S ACREXAEMBLERB T TILBVT Y —~ 7 UHATD 400 ug C
MU ToOREC -T2,

Tttekkot (1982) (X 1976 4E 3 A5 6 Bz CdbEBdt#E® 150 m DA RITA 75 v 7 +
ARt O BEE (AR k5 DPS+HDMS i fi¥4 T2 L Bbh A3 RUBHET : /B
(KBTI k115 DCAA+DFAA MY T L Bbh ) DEBIC DWW THRELTWAB, Thitk
e, TOKBEAEZ, ¥, HE Chaetoceros sp. D 7 A — A, RWT, _VEBRRUB/INEED
TN —AD2EMLE - T A, LT, Chaetoceros 7' 1 — A DRIEL LB - THEE
NEBTHRKAME160 ug Cl-NEL, 207 A — 20REBE, BELAEIBY LTRD~VER
T — ARG T BT 20 wgC 1! LIFOR/MEIR R - T\ %, —H, BH 7 § 7 8L, Chaetoceros
TN — ADOEBIAD - TREN BT, RESEY 5% L LTRETS L, 80ugCl' LitD
BAMECELY L, RO~V ERET A — AR fecal pellets DEDBEM & & b izrhE TAZIC N
LTwWb eV,

1983
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or w3\ 26 28 25 g9 5 13 1
~J
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'é L
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50r
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Fig. 7. Seasonal variations in total dissolved free amino acids (DFAA)
expressed as gg C 177 at stations 17 and 13.
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Stn. 30w B VTTEIZ80mEBXFLEL TLOmUEHODCAARE M T 5 D 3,
nanoflagellates % % \ i3 fecal pellets D & 5 e R FOFELH - TcDhd Livisv, Lot
o DCAA oM 8 A5 10 BehF T DLETDPS D2 —v L —FK Lt TDRIC
ST, S, B4 AES S LOEPROT + ) # A, fecal pellets DFHEESAMICE T 2 EH
DL I hNEFEHE IR T THAH S,

5. DFAA (B7E&HBE7 I /ED

Stn. 30 151 2 DFAA 2 ORI & SEHfE i 1.5—400 (30, n=156) ug C1' &, 5L, &
B« FHEE RN TH B,

DFAA O EEEHD <2 — it DMS it oS, EEOEEBERBOHRIC OV T RS
hEbLEL, 4 AnbLEDRLE REED TS5 (K 6-DFAA),

DFAA 13, HEKEIERSIC, DL %k < b4 & Ak, BEXBRUSEBOM G IV TRRE
BEYRT, LAL, BEFOAFVREWIETHRD &, Bic3 B T0m BiTicis\vT, DPS
%O DMS, DCAA BEF L RBED, LA, BFEOHIFEGRETCHHDILK L, DFAA DHFZE
ORMIEEDF o 20% L FIBX v, ¥, DFAA IR 6 A26 T AhTo 60m LI
1wk\T, DCAA LBV SEEAT IV,

Ll EofsEicxt LT, DMS Tli~7 & 5 it BEEMADOF AEIRESARE L TV 5% LRE
Thif, DFAA RREBHEM AN E > TRAFIAMEOE VRS, THbbRIAKERRS
EWH T kit B,

DFAA iz oW i, BRHo Stn. 17T ROEBAD Stn. 13 12k135 10 A TORERYR 7TIKR
3, BBOEMMEGIKENE A — RBERO SN 30 ERUTHEH, MU TOX 5%
WX OMDOHEEESPZRDOR D,

5, BACESNTERROEAOT & DFAA BEAE V., Lad, ThIELREKT
BWTELV, SHHEZEC o DFAA BEOCHF & SEHE I, Stn. 17\ T 5.1-—-980
(120, n=120) g C 11, Stn. 13 1w &\ T 3.6—1500 (130, n=110) g CI''TH 5B, DT &,
BirEECE\WT, EEEROIN), HTiMBEERIBATRERHIC L pg-atl LITIC
BA+so s GEED, 1984) LEFHLCWBZ EAVRB IS, Tihbb, Y777 v
DEFEEEE L LTO DIN 23 Stn. 30 0 L 5 EHPLH BB LT L 5 BETRVTE, &
HRBEEEDOEERXS MBI L 5 DFAA 0ERSHE - TV 5 (Hellebust, 1970 ; North &
Stephens, 1971, 1972; Wheeler &, 1974), 5\ %, 77 v 7 + V5 bLoO DFAA DHEH A ENE)
INRTVBABEELD B,

#o1w, DFAA BECRIAELEND ATV ADOET, BORUEACEVTEEA &I
EEOBRAEOHNEEOFR LD E20F L, i, BAXUEBAOFERE W TIELER
BABREOHNFNRUEDEEL Y 24V L3KBEREE .

#3831, EFE0 DFAA DI >WT, BT X - THREBEXYHR T ABORINE - T
3. Thbb, BRHSENCHED > T DFAA DBEBEOENLREL koL, ThHDE
BEREEE3 8 A Stn. 30 © 10 m B kiE A 2021°C TH B & & R, TXT8-12°C Y, QK 11|
Chb, 2D ki, COXKBREYRESEE LT, ERic DFAA 2 HNXL T w5 HeHED
BB Iesn,

Ll Eo X 5 HeBfiic £ 5 DFAA o%5o4E 1m? o ksl h OBBEETHRBE, kb
mhRPT (ED, B, B-BELIcBEHEEOY — 7 B CH - TEBAEABHEL, L
ph, FOBXBMLTW I ENER IS, BEBREVTE, BERKOWARH > THERS
NAREWKEKEORBROBE SR (K4, 198D 28, AWROBHT 1 v DBR I LEHN
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Table 1. Standing stocks of total dissolved free amino acids
(DFAA) in the water column at stations 30, 17 and 13
from 1983 to 1984.

DFAA
Date (g Cm™)

(1983-4) Stn. 30 Stn. 17 Stn. 13

(0-92 m) (0-94 m) (0-87 m)
Jan. 28 4.9 7.3 8.3
Feb. 3 2.5 3.3 3.8
Feb. 17 0.57 - -
Mar. 4 2.2 14.3 109
Mar. 15 3.6 22.2 5.8
Mar. 22 1.8 29.6 33.8
Apr. 26 2.1 14.7 19.4
May 26 2.1 7.8 6.7
June 25 6.3 10.1 7.9
July 19 34 20.2 11.2
Aug. 15 3.3 12.0 20.6
Sept. 19 3.0* 10.0 11
Oct. 19 0.74 2.2 2.6%* -
Nov. 21 2.3 - -
Dec. 7 1.9 - -
Jan. 24 4.1 - -
Dashes indicate no data.
* Sept. 20
** Oct. 18

DFREER>TWHbEELbRhD, EFEOWTL, ERERKOERICH S BAOHH
FHE KA, 198D ¢ —HTH2KHAOBEY, BEEL -7 O0BHIEELTCV530LELD
hs,

ok I UEIR I 35\ C DOM 4 OB E N REN R ORI, ¥, Bt -Th, 2720
BTAELBEHTHEBHELMC IR, WTFThOoBEY L EEROXMEORI 2FFLR
BELEORETIEEYFLILEEBENR S h, BHEEOEMY L L T3 (M6 KUK
2), ¥, HFwb Chl a OGMERMISTHEERV 4 v 7 RYHEOEMERE LD (K 6),

b o LI RRD &, BFIZH\T DFAA #B < DOM %, BEEE O KHEME ORI K IBHE O
E—27DEETIREL, LA, KBEEIMERCHE - ERIEMT S, 20z kid, %
BEENOE — 27 @Eobiz Chl. s BEEOY — 74 DOM R4 0BHEREOY — 7 AHE
THEMEDbbhD (FE2),

o0& X0 DOMBFEOBAEL, RITDAEE 161g Cm™ % 100% &35 &, DL A 6%,
DPS %' 43%,, DMS 2% 14%,, DCAA 73 36%,, = LT, DFAA #5319, &, BEEMNSTYTRLE V(G
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Table 2. Amounts of primary productivity (Prim. Prod.), chlorophyll a (Chl. a) and the components of dissolved organic matter (DOM), i.e., total
dissolved lipids (DL), total dissolved polysaccharides (DPS), total dissolved monosaccharides (DMS), total dissolved combined amino acids
(DCAA) and total dissolved free amino acids (DFAA) in the water column (0-92 m) at station 30 from 1983 to 1984.

=

f==1

— 1970 —

DOM
Date Prim. Prod. Chl. a (g C m~2)

(1983-4) (mg C m~2 d™!) (mg m~2)

DL DPS DMS DCAA DFAA Total
Jan. 28 - - - 20.9 4.8 8.9 49 -
Feb. 3 359 111 7.2(17) 17.8(41) 5.7(13) 9.9(23) 2.5( 6) 43
Feb. 17 417 132 7.3(17) 13.0(31) 8.2(20) 13.0(31) 0.57( 1) 12
Mar. 4 387 147 7.1(12) 23.3(38) 14.0(23) 14.1(23) 2.2( 4) 61
Mar. 15 968 559 8.2(10) " 924.3(31) 16.9(22) 25.4(32) 3.6( 5) 78
Mar. 22 531 724 9.7( 6) 64.0(43) 21.6(14) 54.1(36) 1.8( 1) 151
Apr. 26 173 41 6.6(13) 11.2(22) 9.6(19) 21.7(42) 2.1( 4) 51
May 26 65 73 6.6(10) 10.9(16) 11.7(18) 35.2(53) 2.1( 3) 67
June 25 376 86 5.9( 1) 16.6(19) 12.1(14) 46.3(53) 6.3( 7) 87
July 19 190 69 6.0( T 15.3(19) 10.6(13) 46.7(57) 3.4( 4) 82
Aug. 15 115 48 8.0(12) 22.0(33) 20.1(30) 12.8(19) 3.3( 5) 66
Sept. 20 161 47 7.9(18) 21.3(49) 3.9( 9) 7.2(17) 3.0( 7) 43
Oct. 19 - 97 8.5(16) 25.2(45) 8.6(16) 11.8(22) 0.74( 1) 55
Nov. 21 . 340 49( 8) 26.3(44) 10.6(17) 16.6(27) 2.3( 4) 61
Dec. 7 - 129 4.0( 9) 12.0(26) 8.0(17) 20.4(44) 1.9( 4) 46
Jan. 24 - 217 7.4(22) 10.5(32) 5.9(17) 5.9(17) 4.1(12) 34

Dashes indicate no data. Parentheses indicate percentages of each component.
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2,

EIANEFRILET S DOMBHEEOHRAMESTg Cm2 @ & #ixix, DL A 79, DPS #319%,
DMS 73 149, DCAA #353%, £LC, DFAA M TY, &, & v 7 BHENMN60% %5, Rb%
{Tn T B, E I, BkZED Chl. o 8D & % > DOM D #R I, DL 23 8%, DPS 4% 449, DMS
23 17%, DCAA 7227%, 2L C, DFAA #34% &, BOBEED 61% ¥ HDRERT & %5,

PlEoz &b, BABRETS DOM OBROEHE/IC ST, MEAFFOERE L AR
CHEGHORBOEENAEVWC L, —7F, EFRBHYEOREOEENKE VS LHEIH
Lo WMWY T v 2 b VvOEBRRSICOWTIE, —RIC, B S5v s b VvIREE ST v
7 v oAIEEICET (Parsons 5, 1961; Raymont & Conover, 1961; Raymont &, 1969;
Handa, 1969),

| (1976) L1974 4E 8 A b 1975 £ 8 A CTHEKBORA LB WTEH S5 v 2 + v
HEYEOBEE KRS L 50 N B BEE Eucalanus bungii bungin DEFHHIEE DT
WELTWD, ThickdE, CoKHEYFS5 v 7+ vid, KRCL->TEPOECIRERER
bbb, M7 5 v 7 F HABREREELYELCOLICEE LG, 11 ATEHRRBEETHE
T5, %7, #E 330 ym OALAFHERE#R R » P 2BV LIKEROCHBEOS L > THESKhL
OIS v vD s =Y Y ALLRGHEY SO HBEBESEZ, 6 AiiEBaRK
FUTABHEN GRAMHE230 BHEm e BE) L, BLT5405,

wag s (1976) Wk 5 &, 1974 EXHFLIEBHAKE 1I8m O Qs - CE-EH 75~ 7 b
VERNICLLA, FEXNVERNFEFOEREO XML (HEBL, BRXRBENIOUER
BRUOFRICE S HBL, Xbic, $ERTI Amphorella sp. 239 Aicilidy 7 5 v 7 + vebicxt
LT20% % hH®dT\v5, ¥, BB I ARIHFTEY Y77 r vOHBEEEESEINL C
WA EWDH,

LZAT, BFERBWT, AXBLUROSBB I Th{AXBATIEERT R v 27 i
YWEIGREYRTORH L, BERXSERED, i, BBk TREELYRT(X6), i,
BFEorhZno DOMESoBEAT, Thbd, SREBOMEBERECL LT >ZNROhH
Do b EV DO DFAA, %, DCAA, X5z, DMS,DPS, H#i= DL &\ 3 EF TH 5 (K
6), HWINFIOEEKE~DED DRI OVTIE, &LE VDA DCAA, kT, DMS, LT
DFAA, %#1- DPS R U'DL DlETH 5,

LL, —2DOEHFHIEETIhb5DDOMOEEL THEHRT Y 2 A/c XD POM »iy
Boehdithil, DOMoBERMOECECHERD 2 VW3BEREIheT w2 ExRt, —7,
DOM 0 RERA OEWIHICHMEA: L O BEEREDIC L HERIhERBLIhPT VI L
AT, bbHA, LTS POMBEYEEOBRCES DT, hER S I DEL, ThT
#10 DOM S b BlbE e H3T0 T, DOM OB E LB OTHAHH, L
L, BAEBKPIE TS C EHMEREOSFBETE, 27 KWE, BE L BE
DIETHEINLTVEWIFEREB 5 (FHD, 1983c),

DEnX5HHEEL Y, MABRBRCETAZNLTho DOM 50 REEBICH b 5 B
i, OIS EAERYEEOREN, SRz b L, ThOYPERTARBREREDCE -
TOEREHOFAUL IR LT3 LHEEIRD,

Ei 5

COWEO—FHIEBEACFBEC TR DTH Y, BT LEOEER I, - T
WICERBEE R GIEE), TR XBENHE, EABELCEEh LR, BEoOSHR
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