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On the Decomposition Processes of Particulate Organic Matter
using “C-labeled Diatom, Skeletonema costatum

Hidemi Yosutna*, Yoshiaki Marea®* and Shigeru Fuxase®

Abstract

Decomposition processes of MC-labeled diatom, Skeletoneme  costatum (MC-
POM) were examined during the summer-fall of 1979 in Funka Bay using R/V
Ushio Maru.

Decomposition of MC-POM can be approximately described by a first-order
reaction equation. It was possible to express the reaction in two steps having
differing slopes on a semi-logarithmic plot with time. In the initial incubation
periods, the decomposition of “C-POM procecded rapidly (expressed as first step),
after which the decomposition was remarkably lower (second step).  The apparent
rate constants for decomposition were caleulated as 0.08 to 0.3 day~? for the first
step and 0.06 day-! for the second step.

I'n sitw experiment during June to September, the mineralization rates,
which were estimated from evolved CO,, were lower than those compared with
the decomposition of MC-POM. This fact suggests that VC-DOM was released
in water as an intermediate step during decomposition, The mineralization rates
per day were in the range of 2 to 139 (mean 7%) at 20m. and 0.2 to 0.69
(mean 0.494) at 60 m.

Major organic composition of MC-POM was changed during decomposition
process in scawater. Bach constituents of MC-POM tended to be decomposed
preferentially in the ovder of protein. earbohydrate and then lipid.
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Table 1. Culture solution “Mutsu MAP” for marine
phytoplankton. {After Aomori-ken Susian-zoshoku

Center)
Filtered seawater : I liter
NaNO, . 200 mg (33 mg N)
Na, PO, 12H,0 25 mg { 2mg P)
Na,Si0,-9H,0 | 2 mg
P, metals mix.* 1 ml
S pig? ! 100 mg
Vitamin mix s#% : 0.1 ml
pH (adjust using cone. HCI) 7.5
*: o Re-distilled water 1 liter
Na,EDTA . 2H,0 3.00¢g
FeCl, - 6H,0 387 mg
.\InC -4H,0 432 mg
Z11012 31.3 mg
CoCl,-6H,0 12,1 mg
CuS0,-5H,0 4.72 mg
Na,Mo0,-2H,0 126 mg
H,B0O, 343 ¢g

Tris (hydroxymethyl) amino methane
Re-distilled water 100 ml

Vitamin B, 100 mg
Vitamin H L mg
Vitamin By, 0.2 mg

Table 2. Liquid scintillators for measurements of radioactivity
of MC. (Ref. Ishikwa?®?)

No. | Species | Uses
1 Foluene base 1 HCOo,
2,5-Diphenyloxazole (DPO) 2 75 g
2,2’.p-Phenylene- bis- 112 g
(5-phenyl-oxazole) (POPOP)
Toluene 500 mli
2 | Toluene base LI HUC.POM
| DPro 55 1 Jipids
‘ POPOP 024¢
Toluene 600 ml
2-Fthoxyethanol 400 ml
3 Dioxane base . MC-sugars
bro 3.0g = MYC-amino acids
popPoOP 0.12¢ | MC-DOM
Naphthalene 36g |
Dioxane 500 ml
2-Bthoxyethanol 100 ml |
TR T B d s o, SHE DL T BRI AR T 5 > o b kR (Sags

S w7 4va) GVHI“[JC & OGNS &, BIAER L T OABLER DR & ARG 20 m,
g o R KR 60m & L THEE L 1z o BUBRTETT DS & J ORI D TR Table 8 IR,
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Tig. 1. Growth curve of Skeletonemae costatwm under 3000 lux of fluorescence lump and

dark (12 h:12 h) after Nall*CO; injection.

Table 3. Incubation time and water temperature of the
in sily experiments,

L . . wure (¢
i Incubation time meu( ture (°C)

Date
l (days) } 20 m dq)th ()0 m (1vpi}
Jun. 18-20, 1878 1.1, 1.8 10.9 2, 6%
Jul.  9-16, 1979 7.0 8.7 2.8
Aug. 14-15, 1979 1.0 17. 4 3.1
Sep. 10-12, 1979 1.1, 1.8 ‘ 18,0 7.1

¥ No samples

W Fig, 8 1RY, DS o lipkis, & 5000 6N iR T 13 R
KiZE 20m 35 508 60m b HERIRL 12, kR, RIS ILE 330um Oy A v
Wik %, & 54 1 HERLEIZ X O DRI AW (140°C, 1he) ZREL 70 120m]
RS SRITLEAERIR T 100A %) 2 100ml $20WL, "C-POM i 1ml %>
Y (T)v‘C‘»ﬂ' TV ARG A RN xmmm WML T2, MC-POM BUHHE, BLEE
T@l f)iz,“ M ERERS, Fhg TR S TR (;’ Tu s Mil lspo:e HA 74 0 20— 10
e, TR DUEBREE L s HEENIR (4°C) 18 B AR A S I AT TR
({? ﬁf:'?i‘yz’;«{ff-bf {»)v) T He --*}y, ‘f{'}-/}\ 100mt #3508 BC-POM Bl 1ml @
LT T bu bk L, PR AR
b HOAS ,Mw/\ 1z mg T 20ml 11 E W‘*i irv b ’: &, I’*J% ts‘ﬁ‘“‘f S 5Tk R 12,

)b cmm SRR O A B Jzﬂ“wuw ) VAR 3R L L L TERL . T e~ i
’F h oDéM Bz g &L CHTFL 1,

I, u ik um
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Tig. 2.

100 ml

Pass through 0.3 mm net

Seawater

120 ml glass bottle

{ o BC-dintom

Ineubation

I «— Saturated HgCl,  1ml

Filtration  Millipore HA
| ' !
Filter _Jﬂlh.mi_o__
| z
Desiceator Serew cap bottle

Tig., 3. Schema for in situ experiment.

BETAORTE, A LIEIRL 2R R A
LA 25 mm D Millipore HA 7 4 )/4"”’*")”"'7” G, [

S YL AVHTI kL T,

7 ORIFORE 1ml 24,

78 -,

W, MRS R b
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e L S, 30 ORICRK (KEE 20m, JK¥L 11, 7°C; 60m, 11,4
°C) TERARL ISR, B XOTRME 12 20 R PR IEEAEE S, OS: Fig, 2) CERIRL 12 3Tk
(. 1°C) AT, J\ SNODIEEERT (darks RS LK 20m DFUKIE 20°C, 60m BBk
g B°C) A THFE R 1T - 1o Rtk § BRIz LA 330 am D F A m i % v b R IEG
LIZyDTh 5, |x:(~§: 2K BRI 6 9 DA IR U 1o,

\'J

2, POM % 10 BCRBLAEHKERVTOSBER

1979 4% 12 )J 20 H Stn, OS @A VTR (9, 1°C) %I 330um DF 4 mi v FH IR
FIRL, SERE L - 2, 2O 91 %, PIERBUKTHIBBEEL 24 47 mm © Millipore HA
T g = TR DI L, T s~ é*ﬁ&)i:/\ 70 7 REhR R, IR OME
SEIRT X D BUGR 11 I PRI L T, BR T OFRER 1. & RIS ET I 5 12,

HQO, DENES & UHE

UC~POM DAL — T AR L 12 1CO, DEUE L85, Sekil? Dk e —HEIE L
T Cy CEMZ AR 2 3 L AWmA, pHR 1L 22012, 200

B D AR o 12

(94,0 %)
2126 dpm

98,8 7=

(o x 10%

Rodioactivity
-
L

(.2 9 .
95 aom (0.6 %) (07 B (g5 9)

16 dpm
o _'[ 1% dpm 12 dom' 0 ‘
0 30 60
Bubbling time {min}

Fig. 4. Recovery of MCO, by aeration under N, gas.
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IL_CHCIS: MeOH: H,0 (1:2:0.8) 7.6 ml
Homogenization
~ CHCl; 2ml
Homogenization
~H,0 2ml
Filtration Millipore HA filter (25 mm ¢}

Filtrate
|
Extraction
v)_ . 8
MeOH: H,0 layer (top layer) CHCl, layer (bottom layer)
| i
Vacuum evaporation (50°C) (oven) Vacuum evaporation (40°C)
L |
; Ultrasonic dissolution
. ! | Secintillator 10ml
R’GS‘d‘”C) * Measurement LSC
l « 6N HCl 20 ml 1"Cl—lipids

50 ml glass ample
N, gas bubbling 5 min
Hydrolysis  105°C, 24 hr, Oil bath

!

Filtrate Residue

| | e Scintillator 10 ml
Vacuum evaporation (50°C) (oven) Measurement.  LSC

HC-residue

Ultrasonie dissolution  Re-dis. H,0 20 ml
i Adjust to pH 2.0-2.2
fon exchange  Dowex 50W-X8, 100-200 mesh, Type H  5ml

Adsorbed fraction Passed fraction
i !

Elution 2N NH,OH 50 ml Vacuum evaporation (50°C) (oven)
|

Vacuum evaporation (50°C) (oven)

Ultrasonie dissolution Ultrasonice dissolution

N/100 HCI 1 ml N/200 NaOH 1 m!

|~ Secintillator 10 mi f e Seintillator 10 ml

Measurement LSC Measurement LSC
!

YC-amino acids HC.sugars

Tig. 5. Flow chart of fractionation of particulate organic matter.
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HIAX €50 % M CTRHREN A% 30 MIBE L, LSC (4 7ot At Liz=x 2 /)~ 7
T2 bR m s s =0V 10 ml HHT UCO, THIMEL 22, HL!‘*T,JS Az 4 wovi MCO, H
VP2~ No 1l {Table2) % 10ml A, LSC T 10 WK HER Jilsiz U 1o, Fig. 4 ic 130
DORMFER 8 5 RO 2 3T,

BERRRSY
DRHA AR LD 19COp % REL IMIRMED Im L & LSC x4 7 vize b, oo

> u YR AN P~ &~ No, 3 (Table 2) 10ml 2 WA, LSC CHURTERINEL 1o, C DRl
% SRR BANG OB R i 5 1 2 I B L ¢ MCIA B (MC-DOM) & L ice

POM OZFHEBFEKI~OHE

SRE M o0 7 s v 2~ Fig. 5 FRTERIC - T WL 22, BSC-REohiie &
TR S AR O 4 i T o B, Bligh and Dyer?”? OJ5ih 2L 1 Jeffries?® DY
Bl o $ 00, MARDEEDOMBI D7 ¢ 2 ks L OB OS 1 Starikova and Korzhikova?®
DFERWRU Tl o 12e L 0T, KU 4 4 > ZHHHE Dowex 50W-X8, 100-200
mesh, Type H) TEE SN 5M4 % HC-7 1 /i, $77, 3B INAOMS % HCEs LTy
T DT, DRAEE & Millipore HA 7 4 v & ~ FICB A 402 MC-HEi e U 1o ZEOSNGI &
NN FN OB % LSC Al S 4 7oin B LA A 2880id, 10ml D v F b — 2~ (Table 2)
P ERTAMTIA, B G- i n’b CITi =02,

AL Ik 2 o TN m D7 4 v & — 0 R B 0 I L AL 705 % Table 4 1RT, A
lf)i:'j’ﬁf“)ﬂ’«“f: Skeletonema costatuwm OBBATERNFOHEK L, Parsons 539 DAL T35 7]

DRLER (P2 AT 379, Jjémm 20.8%, Ml 4.79%, (53 1.89%, ¥ & TFJK4> 39,09%) &< 5
UL BEROBERPIL 5 T B N DHEOMH 5, S, ARBFED SR T RSO
lﬂuﬁ}’\ BIT9 B0, 35, WEBHEDMS, WBEL S LORELE
RGBSR S e L BA LN B,

Table 4. Major organic composition of MC-labeled diatom,
Skeletonema costatum® used in this study.

o iLipids - Amino acids | Sugars z Residue Total
X0 ;T —" | ].
L (%} |

1 : 8.2 24.5 62.3 5.0 14781

2 9.2 24.0 61.7 5.1 {14478

3 6.8 24.0 63.8 5.4 . 14388

4 9.9 925.9 60,0 4.3 14065
Mean 8.5 24.0 61.9 5.0 14498%*
[ 1.3 0.9 1.6 0.5 285
Yy 15 é 3.7 2.6 10 2.0

*: Expressed as MC.POM (decomposition time==zero) in text
¥ Recovery caleunlated from no fractionation is 799,.

—HR A B

HEACHUEE % MWK TRV, 2D 1ml 2 ZoBell 2216F FHISY w#siiL,, 20°C T4 HE

PR, Bbhto o3 ) v O o o= — 238017,
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HG-POM @ dpm ffime mg C {EAOBE

PLENRL THAGFL TN BC-POM © HA 7 40 & — LEA % 33 ml O IITEBIE L 72
WBBHEK (4°0) BB R N A 2 B AT L, Ehe, 20 1lml FORBEERAOL Y
P LT, BALREL (450°C, 1hr) L I2RE#E 25mm O GF/C 7 44— THEL I, 7H9MTE D
T v s - R PLZERL, 7 4 v 2~ O—ERIERANT (WA CHN Corder MT-2 1) L T [R5
e, b3 —Phd LSC w kb dpm BRIz (Table B)o AWML MC-POM 13, 11X
102 dpm #% 1. Opg C 1HA¥L T2,

C L b AR T T B R A RO MC-POM JBEEIT D0 T mg C JREBI IR L 724
% Table 6 A7,

Table 5. Conversion from radioactivity (dpm)
to earbon (,u{r C)

CMbOﬂ Rﬁdi()u@l,ivity
(rg C) (dpm)
41 37.97 41 4924
§2 42,33 #2 4989
#3 39,42 43 4382
$4 33.50 #4 4963
Mean 38.13 ¢ Mean 4290
Tuq 3.72 I o 67
Yon-q 9.8 960y -1 1.6

1. O,ug C_l i><102 dpm

Table 6. Conversion from initial concentration of C-
POM (dpm) of cach experiment to weight con-
centration (mg C 1-%).

Date ©dpm-100mlt o mg C 1
Jun. 18, 1979 18436 1.6
Jul. 8, 1979 18356 1.6
Aug. 14, 1979 18131 1.6
Sep. 10, 1978 22280 2.0
Nov. 20, 1979 19200 1.7
Deec. 20, 1879 19356 1.1

Mean 19293 1.7

] £

BRERCKITS POM OSRBIE
POM DMz b 5 s %, 21 Bl 72 2 8899058 (dark, 20°C) THhtz, <D
1979 4E 12 /1 20 HD Stn, OS FilikO— A H o 1 ’)>/1()‘m1 Vg 1o, O,
DIREEWEDFTIA THAEL T A (A~11 i1 3,9x102~9, 9% 10% m]™1) 2, A3 S i
A (4~10 ‘7><10-5~1 4% 10° m}~Y) @J U;iLz\qL(;r;, 7T A, R ) o P HEDOSER (6~8 A
ZRAEN 108mimY) THAEL T A E BB TE
Fig. 6 5T 305z, C-POM 1349 1 | jo;.g,., i1
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[gk'us';im
oo OINFUKEERE R L ml P00 TG B 2 2 b e — T, “(‘-POM 237 B

1096 Wb, Rl ;,_JH;:,,” A MC-DOM Oz Blibhti, L L, YO, B ahd &

b, AR ST B R o 1,

Q\Jiﬁtl}i«u%slaﬁ*%l%‘f\"}1|lé-ms MC-POM k4 5 kL 12 MCO, WA 4‘YWL’“ &, 3H%, TH

#, BLO 2L BT, EhFN 499%, 799, 5 L8 1009% Tdh o foe —T5, B “c POM &35}

k= S e-pom (control)
« | e pom '
5 ° .
] \ Yieq,
. ‘ Yic-pom (control)

Radioactivit
H
l/
i
\=
=
iml
g
om o
|
|-
l
s

Kt vt 8 s e £ et e s ey e i e e

Lmmentir. 1 i i
01 2 3 7 21
Incubation time (days)

Fig. 6. Decomposition process of MC.POM (1.7mgC 1Y) under dark at 20°C using
surface seawater collected at Stn, OS in Funka Bay on Deec. 20, 1979. (*: Mean
values of two samples)

tapm ¢ 10
5

e pon ceon ral)

| |

/.f‘ Yo pafre—

.

@’ \.
/ Hen, tcontrol)

incubation tige {doys?

Radioactivity

Fig. 7. Decomposition process of MC-POM (1.7mg C 1Y) under dark at 20°C using
surface seawater collected at Stn. OS in Funka Bay on Dec. 20, 1979. POM and
bacteria in the seawater sample are enrviched by fltration technique (See also
text).
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1.0 | e-e-p

{ratio)

N = 034 day™t

®,

N

0.5 T °

k, = 0,063 day™?

Relative radioactivity

Incubation time (dayvs)

Tig. 8. Decomposition curve of MC-POM (1.7 mg € 171 under dark at 20°C using surface
seawater collected at Stn.  OS in Funka Bay on Dec. 20, 1979.
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o 8.5 1 2 3 o 0.5 i 3 3

ncusation Ume  (doys? tneubgtion tire  teovs}

Pig. 9. Decomposition process of MC- Tig. 10. Decomposition process of MC.POM
POM (1.7mg C 1-Y) under dark (1.7 mg C 171 under dark at 5°C using
at 20°C using 20 m depth seawa- 60 m depth seawater collected at Stn.
ter collected at Stn. 30 in Funka 30 in Funka Bay on Nov. 20, 1979.

Bay on Nov. 20, 1979.

F 5 MC-POM OFIAE, 3 Ak, 7 04, Lot 2l HBT2NEh, 50%, 689, 15 LIF 8496
Fmomo—nn«nwhhw’ B AALEE & bR DN T, I 20D b T O R
&Emn.Cnﬁk@wmlKMCPmdamMmmAbm1%®@w@~www/M > L
FLTEND OB HET A it L AL BALN D,
g, Ny F YT EED POM % ’\/lehpme HA 7 a4 — % foT 10 i
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HE G ¢ VOERMEERY B CORIRAT A O S LR

Tk % FIDN T o 12 BT, P, ar ba -k i Fig, 6 Til~<7o i & FfoD
%R 72 (Fig. 7)o
Fig. 6 OIS POM OMubH3 1 REUSTUCHE - TREC 58 S {REL, % DM % Jidkic 7
Wy MY AL Fig 8 5, CHEADE POM 2L HEE COFHEMEERE 25 1 2 BB HE
b“( Ve SO BBER A RO 0 BB OO MR (k) 12 0,34 day™! T H, B SRR
ops 17 BERS O EES R (ko) 12 0,063 day™ T Ho & D 2B O®BENE, SLE L L TR
S S I o DA PR 4 34 (D& (W h LI MRT X5 4D, o, $rg, Mglahi
'Mwu (100 ml) TOHEE S NS B EKET 2 DL BAEN D,
1979 47 11 A 20 F Stn, 30 MK 20 m DK % AT - 123250 (dark, 20°C) Of5ME, Fig,
6 335 Fig. 7 & FEOBINZRL 2 (Fig. 9), O TIZIMEE T MCO; EbHE OE, W
BIAGE (kI 11, 7°C) ORERIRZEIIREE (20°0) ~OREOEBNS > L hit kb b O & Abh
he Ehid, 12EME S TO #C-DOM 5 Fig.6 L5 h, v b o —itiEnEiieams s d
BAEALRNRD, 3 HIED MC-POM DML 319% Th b, Bb®R 32% & ITEITH 5,
7, WH, MAF—v 4 OKE 60m DK GERKEE 11,4°C) 2 BT T4 - 10928 (dark,
5°C) T, UCO, AEh bW TR (335dpm-100mi™Y), MC-POM ¥ L I¥ MC-DOM D%
ZU <, Fig6 @wBl3das b o~ & OB RRL 12 (Fig, 10), 3 Hi%D 1C-POM OB
bt 1,79% THHOrL, PSRz 1296 k5 kEbho T b, T HC-POM DOHPOR
Fizid, POM iz P50 12 BEASHNINSE (saprophyte) 20 & 33,  {K/KIRD 72 OIEIR IR AEL T § o s
b5 FE, AMEREER W B39 O 2 im DR A POM R IAML 23 Cha L sy BAbN B,

BEE TS POM OB
1979466 A 5 9 B U ORI Sin, 30 TFFE » FEIE T & 5 POM 49D
L% Table 7 {RT,

Table 7. Rates of decrease and mineralization of “C-POM (1.6-2.0 mg C 1)
by in sitw method at Stn. 30 in Funka Bay in Jun.-Sep., 1979.

‘ f Jul Aug f Se
H i . P . s 3p.
J]‘”ql f 7.0 Ll 1.8

20 20 60 | 2 | 6 2 | 60

Incubation time (days)
Depth (m)

Decrease (%) = 32 47 ‘ 17 - - — ‘ —
Mineralization (%) L oggr . ok 4% 8* 0.8% 4% | 0.3
M. per day (% da) ) 13 4 0.6 © 8 | 0.8 2 | 0.2

*: Mcan values of lwo samplm
Dashes indicate no data.

BCO, 1FIGPIRGE A2 3 | [1* THIFTR RT B (Fig. 6, 7879 Cedb, 10D
1o b DML N TS S B A ’&")J_,L/ TAREE 20m siT 5 1 Hd o b ORISR ORRE
6 AD 18% FMIZ 9 Ho 29% THhH, T 7% TH o 12, FIRIKEE 60m Tidfek
27 BD 0.6%, Mt 9 Ad 0,2% 75, FHIER 0.4% TH -T2, WEFROH & KROD
FROKEE 20m O 60m 1T HNERMER R UL, FNETH, 88, BV HTHERT S L,
ENENTHE, 274, BLUI0HTH L,

—J5, MC-POM OM/MRE DTS, FRIRINPY © O O HES R ORISR 2B Tl
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», WD 72 5 ORI DN T ORI T X208, PO L LR L2 b Te Y,
% D3k DOM O TR E » T s PIMEEN TH 5 5 L BA BN S,
Table 7 {317 % &@24 2D UC-POM % JINL “CHFE - 1o BT 28 i
SEEEDS QRS Lr o T b s 58, B E i A 9 HOAKEE 20m B ERAT, Table 6
RTH 512, <.0)z.e; 3, POM D4 LS L YSLRTTHEITL T C L DBRIEL 25 5,

Table 8 TR

Table 8. Rates of decrease and mineralization of ¥C-POM (3.2-4.0 mg C 1-1)
by #n sita method at Stn 30 in Funka Bay in Jul. —‘pr ., 1979,

I Ju . ‘, ,\ug. 'Sv])
Incubation time (days) 7.0 1.1 ‘ 1.8
Depth (m) e e | S
20 60 20 60 | 20 . 60
Decrease (%) S| 26 - - —
Mineralization (%) 38% 5 10% 1 0.8% | 30 04
M. per day (9% day™) 5 0.7 0 03 17k 0.2

#: Mean values of two samples
ko Extraordinary values
Dashes indicate no data.

SRS POM OBMMEHRZEL

197946 Ads 5 9 i U CIF0 » oG T i ds i 5 MC-POM D 3T D2 {l% Table
9 WHFRT,

ARELOARLKEE 60m TR 0D, KEPFE 25 Y 7L &0 & B 27K8%E 20m
TR, fHSRIC R o TTHEI, 7 3 2RI DT Ol A ST, F e, g
LML, BRI HPNOBII 2 AL 10,

9 AskEZE 20m @ 1.8 HE 2T, 10 H B COBFESITL I, O T, /hH

Table . Relative changes on major organic constituents of MC-POM after in site
experiments at Stn. 30 in Tun]\a, Bay in Jun~Sep., 1979,

. . ) Jun Jul. ' Aug' Sep.
Injected MC-POM (mg C 1-1) Tnitial 1.6 1.6 1 (t; | 2.0
Incubation time (days ; B e IDVAD I IO L
(days) D1l 1.8 7.0 1.0 1.0 | 1.8
1(LPOM ©) | 1002 | 79 68 6 | — | — -
1C-sugars (%) 62:4-2 68 12 65 67 | 67 62
20m  MC.amino acids (%) 2541 20 ¢ 17T 1 2 20 21 25
HMC-lipids (%) 8+1 . 5 | 3 3 6 4 6
HC-residue (%) 5+1 7T 8 3 8 8 T
UL POM (%) 1002 — - 83 — - -
HC-sugars (%) 622 - - 65 62 66 62
60 m B-amino acids (%) 951 — - 21 25 21 26
M ipids (%) 91 - — 6 b} 5 2
H-yesidue (%) 61 - 8 8 8 10

Dashes indicate no data.
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M (100mD) 1B 5050 5 ) 7 B OERIOME, sk, i, N2 ¥y 7 oY

FURBEZEZ LN D,

1979 4F 12 4 20 {1 Stn. OS ifizkeHod 10 fH 843 1L 72 POM D RBEH L > O 2L (dark,
20°C) & 1 WEIIBIT S T2y Fig, 11 2T, RS TH 5 BEEE Total & IR NERL, 7
TOEE L DT K ERRU T, IR D 0 Ik R 0, Kk iRk CHulkT B &, HEHIC R
DI, TADB X hEETH S T L BRI, I kML AR, RE o 0 oA D 6N
ke Jos Jli/f MR LT A D A BN O S N S 9o E A LR R A R 2 LT s

- @
. \°
b ~ -
e e\kl = 0,32 day
T °
0.5 |- \
L - k, = 0.068 day
I e
L )4C total
3 " i i A i 1 i
et
5 1.0 r
s N
> 0.5 I
b - 0.059 day” ' L
2 \\
3 s o F
]
o L 1'{;C--suqars L
©
M
o
- b ] 1 1 1 I W S | 1 1 ]
3
po r~ [} -
BN AN ky = 0.19 day ™t
0] r A r H\"
= - k, = 0.38 day ] i u
L 1Y Y - ~
A [ e e -
0.5 71 A r
- AN k, = 0.083 day™* [
A
L 14C—amino acids L MC residue
L b L 1 1 — L & Lod | 1 I
0 1 2 3 7 4] ] 2 3 7
Incubation time {days)

Fig. 11.  Decomposition curves of major organic constituents in MC-POM under dark at
o o N ) -

20°C using surface seawater at Stn. OS in Funka Bay on Dec. 20, 1979, POM and

bacteria in the seawater sample are enriched by filtration technique (See also text).
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1.0,
N 0\.
e \.
R \\\—1.. .
[k, = 0.20 day
0.5
" l4C—total
8 b1 t 1 [l 1
"
B0 - ———,
X L .\.
. \-1' ° k, = 0.096 day™! v
- kl = 0.18 day - v
By 0.5 | o
ES)
d N
>
s
NS L L
[
S
ﬁ o C-sugars I l4C—lipids
i9)
g L L 1 £ L 1 L 1 H i i
A
L T T ——
[ i X )
i A N . Lk, = 0.050 day ™t
0.5 F k, = 0.26 day " -
" l4C—amino acids r 14C-residue
L L 3 1 t 1 L I 1 i i
0 1 2 3 0 1 2 3
Incubation time (days)

Tig. 12. Decomposition curves of major organic constituents in *C-POM under dark at
20°C using 20 m depth seawater collected at Stn. 30 in Funka Bay on Nov, 20, 1979,

LI 5T, POM OBBTEALA O T b o AHBRYEDS, PPz DO L b Nots 5y
TR EDHSIRRRE D R T N E b5,

1979 4E 11 J4 20 H Stn, 30 O7KEE 20m 3 18 60m OfkK % FHu 1 g2 35000 4 RO DS
BWoni (Fig 12 3 L 13),

ES 23

HKpD POM OFREICL SRR

SMRTEED POM O h3iarns ¢ iy LRS- T 2 BB i © 4 (Fig. 8 11, 12, B4
K 18) T &b, BNEBICEI S POM (Total) D& 17 EO4ME () MR (k) %k
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1.0 _ o
T
L -3 —————
[k, = 0.083 day”!
0.5 L
o 14C-—total
’é L 1 ) [} k i
1.0 —— r—
b r 6o r
5 L @ 1\0 L v\v
= [ ky = 0.079 day” - v
. - -1
0.5 k L k1 = 0.096 day
>
it L
i
>
2 I
4+
3]
g 14
s 3 14C— sugars i C~lipids
; L
g L i J 1 i 1, 1 1 L i 1
g — e ®
< N a 3 - a
Y A a4 ~1\A -k, = 0.058 day .
# k; = 0.11 day L
0.5 T "
r Mo amino acids 3 Mo residue
L. & ] i i 1. b & L L 1 1
0 1 2 3 0 1 2 3

Incubation time (days)

Tig. 13. Decomposition curves of major organic constituents in MC-POM under dark at
5°C using 60 m depth seawater collected at Stn. 30 in Funka Bay on Nov. 20, 1979.

Ak, 0,84 day™t (12 J] Sin, OS, ik, 20°C Brag), 0,20 day™* (11 A Stn, 30, 7K¥E 20m, 20
°C BEE), 3L 0.083 day™! (11 A Stn, 80, K 60m, 5°C HEE) TdhH, 71, ke wd 0,063
day™t (12 J Sen, OS, #iliK, 20°C #48) H¥HE LN T 5,

Bok TR CEFIROM TR D B A, i
Whatman GF/C 7 s 44~ T iub:_/‘vh #
TEL, TRETREEE A0 b 2 B MR 5 T & umiil,i LTS, ZLT, ,M)JJﬂli <l<;~). 03
~0,3day™V) e AME SRR T BRI D DOM RIS £ &b g s A5
T, FRLBEDTS (ke=0,002~0,009day™) &KL TG, F42, COED L U\ h % »
B L kDS IR 3 e 5 20 SEMY & BB A R L B S AMBEREE B B 2 D
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FHAT S RIS 5 O L R A6 457,k TR b oM R AR IR s s
Dot kg

AW Tid, POM Tds v 1\1~O 08~0, 3day™ ¥ LN ke=0,06 % ¢ D 2135“15{"%}1%"- e Bl
1o Wil 90 2 bRl w e LD AR - MO : LDy )’Jf'iffﬂ‘i/f?'f“ﬁi
ARG MbN G, 2, S % 20°C B 100 5°C EE L s & X o JuBny 4 A0
MR &5 A DI E, FRoiRo ST S S b - BUAGR & DGR B R o T

TR

iy

i

FHNONBKD POM SRNDRHLY

Tturriaga and Hoppe'® (3 ELI <0 MDA 4 MO~ 7 5 > o o O BERSeR
B L B - SR OV TIREL Tind, 2RI E 2 S0, NaHMCO, 2RI T 6 I8
L PHIHK 50ml Bz n g MC-POM % Whatman GF/C 7 4 v 2 — Fizdi, BLEK
80ml % A7 300ml VI Rop A F 7000, AL 1 BCO, Rl a”'ﬁ\', POM D%
{LEIT 6~2096 (20 WSRNAR), 12~409 (40 BFIHE), & 18 24~45% (60 uép{'.»m, Cd otz hy, B
IO B O A 45 528 m% WL C 20 WEAE D 6~2096 & AT R IEME S LT B,

Fig.6, 7, 8L 9D MCO; Zu o MWIHET CIIZEET S 5 0 & w7 x, Iturriaga &
Hoppe O#5AEE LT % 728 Table 7 &8 L8 8 40 6 20 Wik # 5 /L A A 2, BN
AR 20m il 5 MC-POM OISR 2 (O5)~11 6 ) 9% O 5, R s b
HEODJRBIAI & 4iv’f1n BETDH 5,

AHFPEDIAENG 22 JHi S TR SIS (M
i & I }wﬁ' SR & Ll B, Table 7 ® 1 H 2; 2 H o HC-POM 0))!1}\?‘32; 5
il BA T~ oy o OELRAERGE (POC) OB & 0fih 5 POM Ok
12h ORIt %R, Table 10 12557, 2 DR, POM © 1 Hd o 9 O
HRE L TORE 20m 1WBINT 3~27 mgC m™ day"1 (89 15),  —J7, A M ""IUJ{\
60m d 0,3~0,8mgC m™* day™! (B0, 5) Td G,

Table 10, In sity concentrations and mineralization rates of POM at Stn.
30 in Funka Bay.

In sdu mncwntm‘mm of T’()\I"t | Mineralization rate of POM
Depth (g C1°Y ! (mg € m3 day )
- Jun. o Jul qu ' Sep. Jun gl ] ‘\u” : Sep. Tean | Mean?
20 m 206> | 37> 220> TR 9 20 3 s 87
0.5~ 0.6°

60m  100¢ 140° . 136¢ 172¢ | no data 0.8 0.4 0.3

a:  After Yanada and Maita (1978)

b: Mean values of 10 m and 30 m in depth

¢: Mean values of 50 m and 70 m in depth

d:  Value of 0-40 m in depth in Jun.-Sep., 1974

e: Value of 40-70 m in depth in Jun. -Sep., 1974

TN OIL, Yanada and Maita®® 256 H2 5 9 Breh U TH TS0, 44 b % 0-40m JHC
3.3~12,0mgC m™3 day™! (P 8. 7), BLY, 40-70m JHTD 0. 1~1. 6 mgC m™2 day™! (5FH3 0, 6)
SRR T A,
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S e C ORLIRE A O 5l

POM OEBERBRS DR HM

Yanada and Maita®® (20RO LIS 5 3 Jid 6 9 N
AT =y ORI BT POC, PON, 3 508 POP O3z
BioTind, #2LC, POC, PON, kT8 POP D4t UJO)H B g ’)‘ %5 JV’
FROFRCIL TENRFh 609( 7196, 43 XX 78% YT A O & f‘azf»w:“t/cu
R EN DI
HE,ods LUk FALOENH MG, D ;fux[u] FXN
DN HHET D POM OMRC DT, RO xJ i’ o R T mdo 41y,

ARG A5 00T 4 Hik R POM O HEG 22 S HRBTRO MR 1 b, 72 A H B
B IR SO0 L S~ T & S EEIDS S h 1,

' IR SO, o ARE :

DI &5 U KW

Tpng TR B LA D 2

DY ﬂ

. B
7500 by (330um) ZEREL, 7 OIS
il § T AR o EhT o T AR O

Do
i B
1979 45 6~ 12 JJ Ok 2, 2 RO B0m) B S Lk o TR
Jﬂjf'”")‘ A HU/‘EI/ A”:O

Wt , SIFEEF b kN Eg b WC-HERE N (“L P()M\ D4 \f(”'

(1) POM i3y 1 g% wtecix‘ﬁ 2O, 8 g RS Ao 13 1 0,08~0,3
day™! A5 0,06 day™! & 2 R LU 2,

2 6~9 HOBEE T T MCO, DA & BUETS s POM O8I 12 POM Oifvb
PEE DT, 0T & E POM D4 cb e & L DOM 3L T s & & Rl
T, JKEE 20m 24300 5 L Ha 1 O s 2~13% (BB 7) T & b, K 60m TR
0,2~0,6% (3 0.4) ThHotr,

(3) ?’f £ SRR LR L HEOD POC J8IE - OFli b POM @ 1 Bt b DdEll
KEE 20m Cid 3~27mgC m™ day™! (43 18), 5 L OUKEE 60m T 0.3~0.8 mgC m™? day™!
(3R 0,8) Ta Y, LA POC B ’”‘1LA)‘ SR 5T A O R SORBLL Tz,

{(4) POM OB QMBS MR TR R 35 TR e Tabb, AR, B
PR L TIEEONE T T 5 10,

Bl F23
AWFIEOBFTH 12 0, MU DA IR WE o 11D o TRk
;’ﬁzl'x'm:%f WERRLE T, g0, WP, BBl e R
A~ T $ 7,
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