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WENEKEERBES DR, ERNBETCRY 2AEOREC S LETFELHEL, XEERLEEERE L
e, BEOFRETNESIVFATZE  NZIHHTORESI N Hey, REMEAEICELIETLTINS
BRTHEHLEHBLE. chbOBRINTRITERF ST A Th 5, FFZE - IZIAAHRE
Sk - SV THERFEL T Y, 1960ELIHE, HEOMIIBELL, 19680 BRIMFEX TORMIEL Ty
. —7F, thickdinw, BKRIHINL, BREGETMCHFORTC L3, 1960MEITFKRIXL BY b4l
Tt Evbh, o BOD 7168 t 133348 O BOD B O64BIMHEL LT3,

19604 2IF%, MM CRPIE D X 3 ks v BROKRE WIRIIARE L5255, 19706 8 Ak, R, b #HR
B CRE LR BRSO MBIk h g rE2 . COL ) RRMOERE, KERBOBL
PREEBRRERCEEEL T, WERCBIATNICERZRTIOT, EROXd hkEOBREKORASKE ¥
Br52Tn3rl3BETCERNEEDRS.

FTHCOVRI96TELIRE, EER4eYSEHEEHE (BP) o—8L LT, RELBRKbLRY, BKPOTA BUEHRR
5 (particulate organic carbon, POC.) [EIz¢$% (particulate organmic nitrogen, PON.) X8 INTEEHIEE
(dissolved organic carbon, DOC) ##lEL, Tk » Tk, POC, DOC MEIEH O ke LB & .
PREB L., 200HREND, thbo POC, ke DOC pMAFZE « NI SEEH SR B8 « VT B
KekzddobBbhizotT, 1970F10AK, BEEEERLILCELIARL, K- VTBEKIC OBROTE
BROBERTHBCE2ADDTC, FOWBRYEETS.

L 8B & 5 &

FWEII970E10 2201, ZEEH D BNEBESBEBCENEA CH b Bl cilhbhik. SlE (25 St. 21
o) BE LN RTEYC, 2EOBEMEE 9MSSIK HELMBL, 15E255T L. St. 13 BT
BEIRLF O/l C, St. 18 BZEEN, ATHEMEEEN 100mOHETH 5. RS HO=ZEEO TR 9 K225 Tk
BRI 25 Th o 2.

REBEBOSF 22D IEEARDOWT, KOS RITR - 25, SEEEREK (0.5mfE) ok, BHE, pH,
ERE %o), BEMRE (ng/f), HABBUL @75me it 3WAHE), COD (O2mg/L), WKLY (ng/ €, glu
cose M) Ikt DOC (mC/L) oW THETS. KR T TAT 74 ,3—T7 4 V¥ —T5i&%, COD BF i
Vil A VRN Y B (100°C,20 SR kb, RK{L#E Anthrone Fic X b 50mm 42 VR fERI LT HY FPW
4 BB RS (610me 7 4 vy — () CTRIE LK. %, DOC 1k MENZEL H(DDHRIC L h L.

EREERREE cI L, Bk R, COD, 23it¥s L0 TESREYRIELLY, chbofERionTikil
CHET 5.
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1) FHE, KiE pH, ERER ICBERER.

#1Fe, & St. OFBAE, KB, pH, BEREBICBRERRELRT. BHERHTCRT, BETIIWE
M2REEHECHE 5. COBBROEHOWTIRIELD 23 19694E 7 B ~118 1 ¥kFE & £r#E L HELTW3 D
T, TOWWRNBELRD.

R A, R, EERET, KERERERRRES, ERKE TABEAREAERARL,. BRERERIMEHO
St. B, EREcBMAMTE ok, St. 17. 8L 18 0 BN O BEREZERMEO St. © BRTELEN
2, BRKTOFBYMONELLDIOTHSS .

PH BMi0ERIE K BRTRRENEARS &5 KELND2S, BRKIPTOEERSE O BREZE QR L
57z,
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Fig. 1. Sampling stations and the courses of the
survey boats on Oct, 22, 1970

2) COD » XU BHEEBRER.

MenzeL 5@ DOC E&#:3, COD # BOD £ b<T, AMALRERELTERLI BT E, ERYOE L
> THEBET S, IRBMEIRRNENCE»D, BECREKTOBEERNZNET 0B I BN nGEE
INTW5, SKOPINTSEVS e k niE, KEFERLKFEED DOC 1% 1nsC/ ¢ BE ¢, COD kit+3zE1<Th
B8, ANV FERAVYYBETRCOHENLI Y ERERTEAETHS.

19704 6 A b A BRI IEIE T ¢ R Uke Heterosigma sp. W X 3RIHEKOSTHERR U4 HOBEREEY
BELTA5E, BikEKkcr COD Lol

DOC(mgC/ £ ) =0.TTCOD 41,04 vrvrrevmreverunmmmmenes ot itonieninneneneed 1)
EWS BERBEDOND 2R . BEEKCE COD & LTRHELZRWERING 1m9C/ 0 SEh T3t
[

¥kt DOC AgAl i 2 RV Tik 1~ 3mgC/ L ¢, BB T % ¢ OB I3 3 iR T & 5 ¥ ® St.
13.17 B X CIBEBRWTCIRE R ICE L iR\, &E%, T DOC/POC 12#510& Wb B3, 19704 6 ek it 3
REOTLIBTOMESHIRT, BEERYO MBI LRFABINDL 0 ARN HBHERHCH B L Bbh, ©
NBBBBEBFROEAREFILELTW30TH 55 . AEOFAE TR BEKOFER KA G L Tuhirngg,
1970%F 6 Hweid, St. 9KMHET 3.7m9C/ ¢ ptEEdh Tk b, BREBHCISCHELWHERT2 5 KBRS S.
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Table 1. Oceanographic elements of surface water
(0.5m layer)

WT T* Cl D.O%¥

St _ pH
°C m %, mg/1
1 23.2 4.9 8.00 17.09 9.2
2 23.7 4.7 8.00 16.98 8.6
3 22.5 5.5 7.96 16.40 8.9
4 22.9 5.5 8.02 16.68 8.9
5 23.6 5.5 8.01 17.20 8.8
6 23.4 4.9 8.07 17.20 9.7
7 23.7 7.5 8.00 17.00 7.4
8 23.8 6.6 8.00 17.18 8.1
9 23.9 6.5 8.01 17.19 8.3
10 24.0 4.8 8.08 17.10 9.6
11 23.9 7.5 7.98 17.23 7.7
12 24.2 6.0 7.97 16.80 8.2
13 24.6 0.3 7.65 15.45 5.1
14 23.6 5.3 8.02 17.13 10.0
15 23.8 — 8.04 17.05 10.3
16 24.2 4.7 7.98 16.68 7.5
17 25.2 3.5 7.83 16.83 4.4
18 23.8 0.3 7.73 16.75 3.4

% Transparencey
% Dissolved Oxygen

30F

e Polluted sea water

o Filtered red water

20+

Dissolved organic carbori (mg C/1)

10 20 30 40
COD (mg0./1)

Fig. 2. Relationship between dissolved organic carbon
(DOC) and COD
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Fig. 3. Distribution of dissolved organic carbon (mgC/1)

s, STEBRTDEKE BB TWAb Tk, B B 2555 9% 3o St. 18 KR L 726.0mg
C/8 k% #kBISe COD & LT 199mg02/ ¢ (DOC & LT 154m9C/ £ #Y) OE AR T FBEO BKDIHE
WMInTn5.
3)  HRHRBI

197045 6 i © IBP P&k, HEEHROWEKE, 27508 OBABIRARD BT, 4ROFELCBNTD,
DOC & Bl L CHK® 275me OEMEERE Lie, B4R T &5, 20k b FEIc RAMBRIAE AR
BN DB ERES S, FEBCIZEE»D b7 6 ~7.5km O BKAS IR L Tk Bbh s, BEFENO
St. 3 DRI EALD St. K BRTRRFEL, BENP—Z2BNH»bHRATHERKOEELBDBND.

¥Em lignosulfonic acid % BB OB EKICIEET D L, St. 17 2 18 O¥/KOEI/BEINE B X —
L, ohbo KB E- EAMEINE lignin £ 20 FUERC BRTBI0LELLND (B5R), WHID
280mu M I A BN 5%+ polyphenol = dfiss M &R Bz LB AL TN 5O, KRR THEKO RIERIX
R < HET B LRE L DRI, BEMGRTEE O B A TR L Ko 275me ORUIXY 0.015(10%n -2 VEE )
ToRE—ANV T KD BBOR HEKE LT, BAMBISS St. 16.17 35 k0% 18 © #kdi1® lignosulfonic
acid &% RkpBHE, FNEN, 2.8 8.3, BXU7.27/L Wi H¥L, RO FBEIWEKEIE 255m9/£ D ligno-
sulfonic acid A& EN T35, Ik, MHELMRERB A INVITEHO KTKAS WU REK R, 727~912
mg/ ¢ @ lignosulfonic acid ZHEMLTWAA, ZBEO X 5 THEOBEKO»LENCHAT, Ok hREE
@ lignosulfonic acid 32 b5 DRBH TERTHHLEbN 5, 197145 A27THE, =BHEO 6 Ear ¢RI L
7=¥Ekiz, 0.103, 0.162, 0.190, 0.284, 0.668, B 2.91 Lanix b Bip o e BREERL, BRTHRINT,
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b D 2¥m k5@ St.17 T3 0.6/ £ 3 ¥, DOC = 275me QEMED Bic bRT, BOELWY (E6
B). RERCHELRZES, ZBENOEKTOBRESRYO 18 B RAKILMTH 508, St. 17 TR 4.4 BT &

<
Ibuki IsI.
At suin
g Q Kan’onji
0.56
o
‘1 oyohama
Y
041 016
®
0 60
o
2.7~28.3
\"\_,_\/ Iyomishima
L 10kn

Fig. 6. Distribution of carbohydrate (mg glucose/1)

+, MOBEBBESC bRTEPHEIRINT VBT E4vbhrd. D& ) i DOC i 5 ALK KA OHE
1% St. 17 22 AL 3 T E R iEe L, St.16 ¢ 8.8 %, St. 15 &k St. 14 THRM 12 BERT ETRD.
BREEDOERT RKHFEMLTH B0, BERKEOR T LN BT I V7 Y@k T 208D
Zaxbhdys, BLOEHRRZRHATHS.

PLED & 5 KBMERERO & € oK hclERIFEL, ToRL BNFETFZES LOIZILTEH O,
AVTTEERC L3 DOL EHTHEENTES. Lrde oLy BRERRFFZE, NZIEOEBOM
HrLTBET AR TET, »hvERABRE BRELZILDLTW330LBbhs. MEZETERIN
BRI OEAYEEL T O ¥ ¥ BATICEBERS B, St. 9 konTni, BYERA» 512/ ks
BT 5.0~7.0m, 108 QMBS 0.1179/ 0, fRHIERE 0.037¢/ £ ©, EREHOREED THEHULTHS. X
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The values are expressed by percentages of carbohy-

drate carbon to dissolved organic carbon

BRELR TS EENESH CREMERL C0 30, BRBUPEECH 2L BE OMEZORET 2L 5T
55, LRCHERBANVIEKEBECE - TR KRBT T V7 by (Butrepticlla sp.) OREE(EET 5D T,
OB O, SIVTBIRERERNREO BRE SEFFAINSREBEERBEECH S, Wk 0 TRERD
ERIFELL, HELZ LT COD 3 15m02/¢ LlE, St. 13 3L 181kAIE LTD, JL#o St. 8 ¢ 321§
02/ LmWMERZ bivie. T OMERIL, BELSROBKED DR TIFABIOUE LR T WETHEEL DR,
LEO Mo Hig U TEIE R © phaeophytin @&\ vz & 25 LT\ 5. St. 8 OEROBLRMRFTE, -
NWTBEKIC & BERELBRIRNA, BICHERL CEENEENERE IR X5 R EdkuE LT, iRtk
THCLERSH ) BT LT, 1970E8 HTHAK, FEHDLD St. 2 MIoEKIrdE bk #iEr+LEbh33A4
BN ERDHTENTER.

HELWRI o~ 72 BLOERENKLX Y, cOBROBKAEZHEN, LERSLEERE v EML TS
cEERELAKL, SELOPZEE, NZOEMTRALRZE 2 -y — P ST TEBELPLE LR/ BT
ERINjzz & &, EHORAMNLDS, ZB, NZIRFORBAKRER2FLCENRMCHEN 3T & 2HEL T
5. toXik, BERBKARETOBEKOEELZGFRTL, BEEECEEO bR, BFZE, NZL
RO, ANTITBEKOREBERARTH S, KEABERXE, I, cOBROFHEEELRN COEEN
¥35NBRDIciE, 197264 A1 BECREKD® COD % 70%, HABYITCIE 80 % DI ¥5 STEad 5 &1
bhd, COXd REROEEEENECEDLIN® 2 it, KEOBBEEKEH LML Ak b\, 275~280
mu QRINEEI ORIER, BMYURSFTRENINREBS CHERTRS CENTEF BT, COBRTEE L CE
BRERERY S BTHSS.

I #% =

BBHEBKER, BYZBRLONZITHEOK, VT TEHEKC & BERMES » T 54, 19706108 22H
ALFEAREL TR0 RERZHASr L. BEFRREARS XU 2715me KT 5 BEH» D, ARERBICHE
KOS, ZREPLILE 6 ~T.58n B LATNSL xRz, FSHPERILE O W M 71 e A RAR,
ANV TREKOEBRECEHTEBEBbhs.
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Organic marine pollution in the eastern area of the
Hiuchi Nada

Tomotoshi Oxaicur, Tadashi Ocui,and Masako HIRANO

It seems in this decade that organic marine pollution due to pulp wastes have developed in the
eastern area of the Hiuchi Nada attending with deterioration of fishing ground. About four hundreds and
ten thousants tons of pulp wastes containing 168 tons of BOD are discharged in a day from paper and
pulp industries in Iyomishima and Kawanoe cities.

On the survey carried out on Oct. 22, 1970, highly polluted water was collected at the Mishima
Harbor, in which 199 mgOsz/1 of COD and 255 mg/l of lignosulfonic acid were detected. Dissolved
organic carbon (DOC) in sea water was also determined with Menzel’s method. There was a close
correlation between DOC and COD as expressed in equation (1). For the determination of lignosulfonic
acid, absorption at 275 mp is used effectively if sea water contains more than 2.5 mgOgz/l of COD.
Distribution of DOC showed almost the same pattern as that of lignosulfonic acid which was detected
at 6 km north of Mishima Harbor (Fig. 3 and 5). On the contrary, the distribution of carbohydrate
was limited in southern coastal area (Fig. 6).
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