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Vertical Distribution and Seasonal Variation of Particulate
Organic Matter in Funka Bay

Mitsuru Yanapa* and Yoshiaki Marra*

Abstract

The vertical distribution and seasonal variation of particulate organic matter
(POM) were examined in Funka Bay using R/V Ushio Maru.

The concentrations of POM expressed as POC, PON and POP throughout the
year were 65-310 ug Cfl (Mean, 166), 4-59 ug N/l (Mean, 22) and 0.6-7.8
ug P/l (Mean, 3.2) respectively. The concentration of POM became maximum
during the period when phytoplankton bloomed in the spring. The standing
stocks of POC, PON and POP in this period were estimated as about 19.7
g C/m?, 3.7 g N/m? and 0.57 g P/m? throughout the water column (from surface to
90 m depth) respectively.

The POM content in the water column decreased gradually with the passage
of spring because of less productivity and higher heterotrophic potential. In
July, however, the POM content tended to increase again because an increment
in primary productivity. A marked decomposition of POM occurred in summer.
And then, the standing stocks were smaller than those in spring. In autumn and
winter, POM minima were observed by the inflow of less productive Tsugaru warm
waters.
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WA T 2R R (POM) 8- §i0 75 2 b v, HEMEYS X EREDORS
THB7 VY %25 -TW 3, Riley & Chester? iz Xhuf, 2D X 5 7s POM ii#tBaREH D
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FEKD POM i3 72 h BEELERL, BREAKLD bBRETHS, OAREHING, Lhb
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RHE - RE BKWICEY 2 BRERWE ORI & AEZ(t

Tl OISR — R EATE N B L TR Y, COWBEIIL e d A 1nIE, FERED
THEFERIOEL, BECE 3B, BWELERAL LR TZENPEEING, 1, A
RTOEEYDERE & FEOBEHZFRFCHET S L LB 3N 3,

BAIBIKEE 100m DEREHTINETH b, FRERRAK KCBEREABHAL, 2hbd
—EHEHET A WBERETH 5 LENRB LD ORI L > THLMICIN TV 5, BY
WTIABEE DA S h, SNEROBHOPBELEH TS EMTErS, LT, AW
Lo THI25 aNBLERHDEN, BHELZENT 2 LCHRELERTH 5, FHFITEAES
EHROBAHEO—RE 5D 2 WEOEBCETEMD BEROVTHSE T 572», POM 0%
HEbl L CREE BT s mR 2T LD ADTH 5,

HEBIUHE

R OBV 2 YK YK IR S UL (98 1) kb, 197442
ALY, VBELIAZT, HH1E BWREORFEHA (Sta, 30) RIVTHRRINT (K1),

FRRBERBEED CKBOEBH S5 2 o 2KRD, 0.3mm OEOF v F2ELT, HES
iz, PeREHIRSE (POO) & LOSIREHZESR (PON) O3%kHE, Whatman GF/C 7 + v &~ %
WT, KRR (1~2) 2UE8BL, BEESE 7 V&~ L iz —20°C TRIEL T2, 212, SRy
WY (POP) OREHE 2T 527 4 v~ (Millipore, HA type) 2T, ¥KRE (1) %
BL, EEMEFLy — 4 ~PCEBIRT,

%% POC & LIFPON ik C-H-N o#AWEE (HSZEYERT 026 BY) % Alvw TS hiz, POP
{2 Menzel & Corwin® DFERITL 12035 T, MEREETERINT,

POC i X ¥ PON O34T LOEREES, EEMWE L L T Acetanilide 33 X I* Caffein % Fi T 21
EID# Y BV ERZIT IR, ZhFh 20,496 38X £1.29% Th -1, 372, POP OB
E, A TERRINIE—OHEAKT 10 b EL EBR2 1T TR, £10% Th o1,

L £ 3

BKIICist) 2 POM O&RSy (POC, PON, POP) DR % % 1107 T, SRS OBEFE - EHiE
&, Zh*h, 65~310pg C/I (V¥ 166pg C/l), 4~59pg N/l (22 pg N/I), 0,6~T7.8ug P/I (3.2
pgP/D) ThH3, HFRSEIEHBIVBEECE ST, ZOBECELSED L, —RiCEEOR
B (10m f8) T2 o O|MENE L, KEOTE (50m LAE) TEW,

ISR O EERE NN T 5 KB ZEHIE OV T, KBLESBOVBESG2HE 2 i FL,
FRRA DB %2 K 3 IRT,

3HAR X4 AR 2BAKOKE L BRI, 3 ALIETRIBAL ITEERA S 33% UT)
DA ABEA K E RLICBET AR RENCERE—LSE RL TV 3, RO &8
(0~30m) B\ Tit, POM OFRODBEIZ B RE 2 Y, WELE b RBITIENERT, L
»L, 4 BiZBIT % 50m BOLRRSOEE X FIR SO MOEEOBEC N TEBWMERTRL T3,
LO/NMESR SR HEENE POM OSHRIRTH 2 EBEE IS 50m LHET I3 L AYED NN T L
EHAT, D EEI NI POM 43 50m B3 CIEBL I D TH 2 L Bbh 3,

4 B~ 6 ROHMICRBE KD 5 0 RAKKIZ & - THARI N IEEIOEASERCHEAL, T
tz, CORHORBARENREI EAL TL 37, 30~50m RicEERERBMERING, COE
FixERE (30m L&) © POM BHERLE~LET 20273 b DL EBA NS, BEEBOEE
RIEGET 5 7 Bicid, REO POM MEF L 3 IIRBREDHEEZRL TW3icbhbbsd, BERTO
POM ERADRIIEFOHECHAL LELZ T3,
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Fig. 1 Location of sampling station in Funka Bay.

Table 1a. The concentration of particulate organic carbon (ug C/1) in sea

water af the experimental station (Sta. 30).

\ Date

Depth - ;%‘}[ 3/21 | 4/20 | 5/14 | 6/14 | 7/18 | 8/7| 9/6 | 10/1 | 11/26 %‘/’;‘g
(m) \\\

0 181 | 208| 120| 163 167| 310| 166 | 228| 96 | 74| 92

10 18 | 310 246| 278 | 221 | 220| 239 | 169| — | 12| 132

20 — | =] 20| —| —| —| —| 14| 92| so| 12

30 107 | 230 199| 164 | 191 | 244 | 200 42| 73 | 169| 102

40 — | = = = = =l == =] -

50 139 | 214| o8| 91| 133| 144| 131| 176 | 65 | 100| 143

60 — | = = =] =l - == =] -

70 132 | 174 156 | 217| 67| 214 | 140| 167| 84 | 124 124

90 — | 162| 208 187| 168 188 | 172 | 194 | o4 | 224 164

Mean 141 | 216 204 | 183 | 158 | 210| 175 | 174 | 84| 126 f139

97 | £52 | £53 | 262 | 53 | 60 | £37 | £30 | +13 | +53 | £32
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Table 1b. The concentration of particulate organic nitrogen (ug N[I1) in sea
water at the experimental station (Sta. 30).

\k\ Date
1974 1975
Depth - ) 2/91 8/21 | 4/20 | 5/14 | 6/14 | T/18 | 8/7 | 9/6 | 10/1 | 11/26 1/%0
(m) \‘\
0 18 32 20 34 22 38 17 27 8 10 10
10 17 55 36 48 29 31 31 20 - 14 11
20 - - 43 - — - - 22 10 11 11
30 10 39 45 32 27 34 17 18 T 21 20
40 — — - - - - 18 - — - e
50 18 36 59 18 14 20 13 10 6 11 11
60 — - - - - 20 - e — - -
70 20 25 29 492 4 28 13 11 6 14 11
90 — 25 38 36 22 25 14 20 10 24 20
Mean 17 | 35| 9| 35| 20| 2| 18| 18| 8| 15| 13
+4 | 11 +12 | +10| +£9| 7| 6| +6| +2| 5 +5

Table 1c. The concentration of particulate organic phosphorus (ug P[I) in sea
water af the experimental station (Sta. 30).

Date
Depth ;‘};‘}( 3/21 | 4/20 | 5/14 | 6/14 | 7/18 | 8/7| 9/6 | 10/1 | 11/26 i%g
(m) '
0 7.4 | 43| 43| 3.4 28| 47| 19| 25| 12| 18| —
10 6.8 | 65| 6.0| 47| 28| 50| 22| 22| 16| 16| —
20 - —| 58| =| —=| =| = 16} 2] 13| —
30 6.5 | 7.8 53| 6.61 3.7| 40| 16| 22| 16| 12| —
40 — | =] = = = —=| 22| =| —=| —| —
50 21| 68| 65| 28| 25| 22| 12| 09| 09| 09| —
60 — | =] = =] —=|vre| —=| —=| —=| —=| —
10 25 | 56| 43| 22| 19| 19| 0.6| 0.9] 0.9] 16| —
90 40 | 62| 59| 47| 2.8| 28| 1.2| 16| 19| 3.4| —
Moan s9| 69 59 s9 28 39 16 L7 L3 16
+2.3 | £1.2 +0.8 £1.3) 0.6] £1.3| 0.6 £0.6 =0.4| £0.8

BE L DABICHY T, BRICRBERIA (5 34% 2Ek) H¥HE B0~70m) KH|AL, £F
[T 5, COBHO POM £ROBEIMOBHICH~NTEL, HEMTEH 2520 T
B,

90m B®D POM ix 70m & L THCERZFRTEABALNS, TORFUIBZE 5 {HEBYO
BALYILEBADEEALLN, COFEEIZI POM DA/ 53, ERIHT (Xt UBE) o0
THRBOS G ZRL TN EbS bBRONBL, 12 Webster® 545, HHE#HEE 10m LI
TR, BEWEDOKRBIIEEY» > BREL TL3WETH S, LBNTWVWBILEEL—F
T3,

X 5z, POM OBAEROSEHELEHRETT 2 12D1C, 1m? DA (0~90m) Fd POM O &4
DBEZPRD, M4 7T, BRSE b 3A~4BiItERERRL, CORHIO POC, PON i & I POP
OB, 2hF N 19,7gC/m?, 3. 7gN/m? 38 178 0.57gP/m? Th 5, 4 Bd» b5 6 AT, WS
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Fig. 2 Vertical changes of temperature (A) and salinity (B).

DORERBPEAETL, 6 ARBVMENBABNS, THRIKIT3E, FRODBREIEIEML TL
5, BKEZTRT 3 H~4 ADHBER 100 & UTt4E, POC 43 94% & HEED POC BIGEWER T
TOIHL T, PONBIF POPZZhEFNT1% 5L 49% TH5, 7 ALK FHRISRZFS
BAPU, 10 BiRB/MERT T, ZDEEIRPOC 23 7,2gC/m?, PON 53 0, 64gN/m?, POP 33 0,11¢
P/m? Tdh b, BEFRBicel THRESE POC, PON & L ¥ POP OJEIc Z#hFh, 37%, 17%,
X'19% TH B, 7 HOBEEREKRIT, 10 HO POM £RADEISICEL TE 3 LWELIA L R
%,

% »®

—fRIZ, IRFEIRIZBNT, POM BR¥ERB L OFEHICE > TREISEEHN 5 C 212 L OH
B E > THLDIRIZ 5TV S, BAEIIEEED POM % 3 125 TlJIkOEEINE &, ARk
Td 2P LOREBROEB LM ZT TV HEBOSNETH 5, BREIKCHLO POM il
35 23 08E%A% L, Bonoub & Williams'® & 38 17 - 12SMEKOBEE R MBI THE 4 XY
2 YT POC & PON OS2 FR, 190peC/l 33 LT 21pgC/l, F 1z, POP i 0.3~1, 8ug
P/l L7255 T, FHEOECHBH—K TS, —F, Biges!® RI-THEINTVWAF ¥~
I8 (BWEENEF)IIKOEE 2521 TV 3 RE) O POM OfE 0, 4~4. 4mgC/L & B3 &, W
KEED POM Eidid 5 i/ IV T 293435 o APERITEL T, Parsons® D345, Chester & Stoner?
DOWECAHSLNS POM iz kDO POM & & 2T 5 &, JIZ—HUEEZRLTOS, L
U, REDNZH 5 &, BABIZKEED 100m OREC b b»bd, POM OEH, BBy
BLAB-TRY, ZORKTEL TREMRDAZERS 4 F ) EHED 100 m KEEE TORBEMHICR
bhigwEeE b - T 5,

RO POM OFEHEEIMED S5 7 Mo X 2 BBERIC X - TAEL I SrREBWETH
5, BNOERAEE N, FELT7HKEIZESRL (Maita & Yanada, BEERMT), ZEBO
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Fig. 3 Vertical changes of particulate organic carbon (A), particulate organic nitrogen (B)
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and particalate organic phosphorus (C).

POM b b ORI ROBEAZ AL T3, UL, 7 AOEREEHIIAES B THEb
K &34 (¥ 700mgC/m?day) 2RL, 2 ATHDE (9 400mgC/m? day) D 1.8 fF% FTic b
b b4, POM OEE (0~50m) ORFERIIEBDREIIAT/HNIN, iz POM D POP &

1Al

T, ZOEMBES LV, 35T, EFEOD 30~50m BREBEEBEMSTURINS 12D, BRY

ROERT~DOWEsEN, BETO POM E2HMPIW5 bDEBALNG, LOLSIRECD
2RBO POM iz, EEORBEADOSM S FRC & > TRBRBMEMBOER ML RV 5.
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Table 2. The proportions of increase and decrease in standing stocks
of POC, PON and POP.
Decrease Increase
Depth | Constitutents
Mar. 21-Jun. 14| Jul. 18-Aug. 7 [Feb. 27-Mar. 21/ Jun. 14-Jul. 18
0-50 m POC 4 87 187 122
PON 57 63 297 137
POP 46 47 115 128
50-90 m POC 49 82 133 168
PON 29 - b4 147 216
POP 36 45 213 96
0-90 m POoC 69 85 160 136
PON 51 59 230 159
PoP 42 46 143 117

the standing stocks on final day/the standing stocks on initial day x 100

AFEINT POM 25 VOHMRER 22 30T, B E ZOHFREIRELZESV DL

EAbND,

BB IVRFZOFNT, BADO POM ORGFREOEIZEBAERE S & AR D BHENC
HEFEL T b, POM £RAFEIOEIZ R IIPEBERMAEYIC X 5 HBY L BERD 3D POM
DILERADEEME b U L 3BAEDIC X 3 BROBRECERFEL T3 DLBEALNS, R2iITI}
RFRSRHICIs T 3 POM £ 0OBBEIS 2 RL T35, POM ORERLERT B T3 3
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B~6RLTH~8 BOKES>H» 3 &, BEADREAE POP>PON>POC DIEF-TH %, —7%, POM
BEESEAL TL ARV T b, FRADEMBICHEESTEDENSD, THUIERE L FRIGE
B 53N POM R4 D% » 017 BB IR TV 30 b s,

SEERiC s 3 EEE D NEBER T OV Tid Handa & Tominaga'® L X - THREIN TV 33,
WEDT - 1 EBCIEBEL TO L, LW o h UNSRBERAORERED O BLNIREREEEL LT
S BEICE 5 POM DR OEHMELY 6B NItFERIIII—BT280TH3, HAE
D X 5 CAEE 100 m PLEORARI ST, POM ORS, EWE{kh 6 MRER% HL »icT 5K
BRI ZINTHIN,, EREHOERTRER TR C L RBEC B TERMEO SN BEE
->T#bH, POM OERASDHBSEGHEC KX 2B T T EERICZ3 DO LRI,

E 3
COWRRITI DIy, KBEESRCET 2 ERO 5IAZ L FCFREZIELOIIIVIIRE
WEEBIESICHE 2L £ T, RO OV TIRRER X805 5 Tk BERLE XL,
A OBRBIC OV TR FREEREE S 5 5 UBARMB—ROBHCAIFKRTH Y, itk
WOEERLZ T,
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