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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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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).
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Fig. 2. Seasonal variations in salinity (%) at stations 30, 17 and 13.
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Fig. 3. Seasonal variations in temperature (°C) at stations 30, 17 and 13.
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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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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.
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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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bL, =a—2— 28RBSV IHEABEDOL SKEXBHNTDPS BEMEMLTVTd, =a—

— 262 —



HHL : BAEBCRTLBFEERYORAFES

32— 7B TCREREALCEBAUNADF — 2 2B TR LT, DPSEEOHEMIEBAZ Eh T3
nJEEMEL D B,
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KAHEE G 1I0m DRIZBVCTHBRREF LFHRIFICI0 g CINBEOBEED LV ARIR
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BY, FRUADS— AT 1 v ORERINCOVTIE, ~BOEBEMBOELRROSRIC L »C,
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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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WX OMDOHEEESPZRDOR D,

5, BACESNTERROEAOT & DFAA BEAE V., Lad, ThIELREKT
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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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