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Cleanliness and Stability of Muroto Deep Seawater Examined
by Analysis of Suspended Particles
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Abstract

The cleanliness and stability of Muroto deep seawater were examined throughout the year.
Surface and deep seawater samples were collected monthly from January 2000 to December
2000 on the surface or from a depth of 320 m off the coast of Cape Muroto at the Kochi
Prefectural Deep Seawater Laboratory. The numbers and sizes of suspended particles in the
seawater samples were analyzed using a particle analyzer. In the deep seawater, the num-
bers of particles with diameters of 1 - 50 um were 334 - 844/ml (yearly average of 549/ml)
and those with diameters of 10 - 50 um were only 10 - 28/ml (yearly average of 19.4/ml).
Particle numbers of the deep seawater varied slightly from month to month, but no seasonal
variations were observed. On the other hand, the numbers of particles with diameters of 1 -
50 um in the surface seawater samples were 1445 - 7289/ml (yearly average of 4416/ml) and
showed clear seasonal variations. The particle numbers of the surface seawater were high
in spring and summer, but low in winter. These results demonstrate that the Muroto deep
seawater is cleaner and more stable in suspended particles contained than the surface
seawater, and therefore it is better use for industrial uses, particularly for those having filtra-
tion processes.

Key Words: deep seawater, suspended particles, particle analyzer, seasonal variations

E '

[EPBEERK] OFEY ELEMEE, BKDOBMBR THERET S LICXVRIEL 7.
2000 FE 1 B~ 12 Bicb i » TEBKKR U ERBKESHMERBFEFERBKHAFFICBVTCEBARKL,
KT 7+ 544 —%2HvcaliEkho BB 7 E 2 oRRERE L 2. FE/KiE, RAFETO
BUKk#®E %A, ZRRHKE20m» oRkA A EFoNbDEEHL 2. BITORKR, FEK
hORE 1 ~ 50 um OERI T, 334 ~ 844 f/ml (FEFEYHE 549 /ml) THvH, DS
BRI 10 ~ 50 um ORI FHUE, 10 ~ 28 f/ml (FEFIME 194 B/ mD) &M TDEHh - 7z,
$ 1, FBKPOBBR FHOZEHNBEESREDONLEL 1. ZHIIHLT, SBE LALRE
KPP DKIEE 1 ~ 50 um DRER T3, 1445 ~ 7289 fll/ml (FEEH3fE 4416 E/ml) & EBK
ORI FHOK S IEIEL, FELoEIHWML, KRRDT2HS 1 EFEHEEGERLL. Th
SOERLD, TEPBEERBK] IXRBKIHXTERTHY, LrbZzoEEIEMEEL
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1. BRUsIC

mrEERAK (LT, FRkEgd) 1, (KB,
KEROBE X, BAEUESFHEIhTHE, h
>R EEM» LT, EREKIE, KREK &Rt
MHEORRE LT, 25 0WRE3BERCEHEOREC
BACHWONB LS -7z (BE, 2002). <
D& ICEEERE L CORBKOERMIZ, HE
BRI LT, 2ot LTEFHVEL
DEN TV, FREBKOBERUHOIBIEZEL LT, &
& -ty (2002) &, KRR - HREY, HRLF
Ve, BREMEEFO 7THEEZBE I WS, EFE
FEERBKPORRBAEN > WTIRAF{ES (2001)
Ck-T, FLREAEYECOVTIRBEHS
(2002), AFHS (2001), HES (2001) Ic&k -
THESH, REMEYSRES VLT &, B
BEEEBBN L NICH B EBMEEIN TV 3,
—%, FEEKDOREMESEREKI T
W iR, BREICHSA TV (hE, 2002),
RFHORBIC O 2 EBIRIERITTObOTIih -
to. L L, EBKE—DDTEFKEE LTRAL
B, FRBKPOMHEER T4 ERINICHIEL, F
%@ U 7o F KD OKFHROEB A S C & i
AThHDHEEZOND, FREKEZOFZERTS
BEREI T THRLY, FIcARCIMREED
te DI IR BE = F W CERBKEHRKILT 2 5E1C
&, BREKDOBEHFODE N ENERLEMY
L33, [FRDOKE 100 um EELEO KBRS
RLFI SRR L LBIRIEIC L W RE T E 30,
NS DBIEIC K » TEBRZE Lic  WRIZREA um
DAF OB R FHUC & > THBESLEOMERIZ
RESEEIND, HRBICHV 2 FEKPOBREY
BD%£HEZ, fouling index (FI) iIc & » TEMhE h
TW3, Zhid, FLE045um OREREEH VT,
206 KPa DEAMA M5 FRKEFEAL 2 & ¥,
KA D 500 ml DR/KDRBICES 28 (t) &,
15 4 S i@ % 2 1) 72 1% 500 ml O FRK % B3
EXICET IR () »oBonsEThy,
TRick-TRkHEN 3,

FI = {1 —(t./t2)}*<(100/15)

BEMEICL > TERBKRDOILMS I BN B & FI
DIEIREAT 5. HEBBIFEMAT BEKDFIIZ5
DTFHEE LwEanTwah, —fRiciEERBK
FRERZ Ltz FERATE 3 RREDFERESE
BLTWV3, FlAE, BAIEDOKE60m» S5
SNBMBEFERBKDOFIIZ36 EMESNTWVS
(HAE « AR, 2000). —4, ¥RELHAVTCRE
k&b 2 ERT S & DR T3, WiRBHI
OBEYE £ B < BT I, WIRBINE & RIEED
BHERT 2E0D (GE -t 2002). 22T
ARETIE, BEEBKOEFEOEEE LTOR
BRLTH, HICERALMEE RS2 1 ~Etum D
REEFT2HFICEB L, ®EPICHET 3 i
KTFOREE L ZzoHEERKBTE=—-TZX 3
FrF+ 44 —%2HVT, —FRicbiERBKD
DR FEUERIE L 72,

2. MEEHE

2.1 FEKEEHORMEMEBILEHEEDORE
Akt& 4 2 EBKIZ, 20004 1 A5 S RE 12
A ¥t AR SHMEEERBKFER (ZEFRTH
=) OBUKMEZR - Y 7 vy FNOBUKE & » B#EE
BRELL 72, 2 hidmE#K) 2 km, 7KEE 320 micikE
SNnBUKOM SBKEARAZECEHKE b DTH
3. AElmKiE, BEREL, BKkd» S 4 KL
MICKRLFEEREL 72, 1, BKBRBICBOLTE
B/KDKIE, pH, EHEREL 2. BIEICI3HER
KAESS CESRERR KEF v — U-10H)
RO, 1, BREKOUESHRBE LT, BEFE
B/KPR AR O HRE A 5 BUKE 2 B CTRIRE Nk
EkicowTHE CIHBARIEL 7.
22 RHIF7FSAY—ICLDRBUFORAE
BRI EBICERINL 2 ERBKE 1R EBEKE S
ml %, KE1~50um OKFRER LY+ —%2%
BLIKFTF 549 — (CLIMET CI-1000) %
FOTRIEL 7. CoEE R, #wKbOBREH T
2y —NONRE —axELIEEFIALT, B
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Fig.1 Temperature changes in the deep and surface

seawaters collected monthly at the outlet of pump-
ing station of the Kochi Prefectural Deep Seawater
Laboratory on the dates shown in Table 1.
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3. & R

3.1 REKkoMEBIFMEE L ZTOREM
EEKDENE pHIZ 1 FABUTEELTED,
FEFEEIIZNZN 329 psu & pH7.74 TH - 12,
EREKDIES IRBKOME (FEFH1E 33.0 psu)
LIREALERIED > 2. FEKD pH IREKD
pH (FE¥#9fE pH8.13) LV H 04 BV EERL
tz. BUKE v b TOFERBKDOEEIZ 116 ~136°C
(FEFHME 125°C) TH Y, F%E L THRNEL
FLTWw (Figl). #hnicxtLcL@Kkiz 2 A
DERIKEE 149 CH 5 9 AORESRE 261 CET
FEIEHERL 7o (FEFEEME 205 °C).

3.2 ZEKDOBBRFOAE

KF7F 54— IC KBRS, RIRL~
50um D&% 1l um TEDXBIcHEIL, TNE
NOXp oK TFEERD 1. FRARKPOEXS
DR FHEUE, RFHEMHTERS &, KEH Lum
M5 50um NEREL B BICoN, BIFTEZIC
WL 7 (Fig.2). ¥, FEIC X 2EEIID1L,
1 A& 7 AOBEBKRK % &K L 12354, 3 1ZE
DHENTMHESNT (Fig2). BETORFH
DEERANDZ L, FEREKPOKE1~50um D
BRI T 5013 334 ~ 844 f/m1 (FEF51E 549 A/
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Fig.2 Size distributions of suspended particles in the
deep and surface seawater samples collected at the
Kochi Prefectural Deep Seawater Laboratory. The
seawater samples collected on January 19 (A) and
July 10 (B) were analyzed using a particle analyzer.

ml) TH -7 (Tablel). KFHIEB T L icETF
OEEAER LY, HOruBEHNEHIIR SN
otz KL 10 ~ 50 um O LLEHIREL DK F
(& 10 ~ 28 fil/m]l (FEFH51E 19.4 fl/mD) & K42
1 ~50um DK FHED 35 %% L 3ICBET,
WD TP - 12,

I EXFRIIC, REKDOKE 1 ~50um O
KT 4013 1445 ~ 7289 fH/ml (FEEHHME 4416
f@/ml) ThHb, FRBKOKFHOKWEHETH 1.
T, BhSKICHLITITEL, KicbiivE s
B 12 FEIR B AFED S tc (Tablel). EKEKS D
FIfZ 10 ~50um DR FH DO LR FHIC 5 2 EE
FEFEE 3.6 % T, EEKOEELIZLEALEER
o tehs, 7 AORBKAKOREN LS I3,
1 Bttt _THZE 10~50um O KEKF DL W EH
MR oni (Fig.2(B). TOEMIZ3I AN S 9
BizchidTcRohn, REBKPOKE 10~50um O
KFoehFRIc b5y 28413, 8 2KV T2k
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Table 1 Number of suspended particles in the deep
and surface seawater samples collected from the
Kochi Prefectural Deep Seawater Laboratory.

Number of particles (ml™)

Sample Date Diameter
1-50um 10-50um
Deep seawater 2000/ 1/19 620+27 18.1+3.8
2000/ 2/17 68717 245%59
2000/ 3/14 709+16 27.8+3.8
2000/ 4/17 455+18 159%36
2000/ 5/16 34518 10.1£26
2000/ 6/12 463120 223144
2000/ 7/10 490*18 16.7£4.8
2000/ 8/ 7 533+9 19.8+3.0
2000/ 9/19 844+21 26.8+8.9
2000/10/16 630 =27 17.6x6.7
2000/11/13 3349 13.7£19
2000/12/11 4865 19.4%04
Average 549 194
Surface seawater 2000/ 1/19 277117 62.4+43
2000/ 2/17 1445+37 50.6%10.1
2000/ 3/14 1790£37 71.1+9.9
2000/ 4/17 4896*56 213%3
2000/ 5/16  6236%x53 311t66
2000/ 6/12 5689+115 231+51
2000/ 7/10 6130*+101 29177
2000/ 8/ 7 5730*45 63.5%£9.9
2000/ 9/19  7289*+18 359+93
2000/10/16 622778 137+26
2000/11/13  2745*172 98+ 22
2000/12/11 2048*15 168+44
Average 4416 159

FHD 4~5% L, FVEEID PPEVEEZRL
7.

Fig. 3 3BAEK T2 K&K L IRE L T DR T
BREEKRDIbDTHB. BEKTIIHES~10
pm DRFXSICHEEDOE -7 DR O N, kR
DR FHHENEDOREBICHTEE L TV REIGH KX
W EBRDE. 1 ABXU T Atk 3ERBKK
B 1L ok FoLEiEid, zhZzh 3.31x107°
mm® & 2.68X107°mm® TH Y, KELEZZIKLH-
te. —h, £BEKTIE, KES5~10um OKFD
fh, KIfX 10 ~20um ROKFHLEKICLHD 3
LGB RED . 1 ABXU 7 Btk T 3 &KEK
AR 1L hokFoLEREiE, ThEh 1.56 X
107" mm® & 728X 10 ' mm® TH YD, FhENFE
KD 4.7 5L 2745 TH - 12,
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Fig.3 Volume distributions of suspended particles in
the deep and surface seawater samples collected at
the Kochi Prefectural Deep Seawater Laboratory.
The total volume of particles in each size class was
calculated under an assumption of sphere for all
particles.

11.6 ~ 13.6 C & kBB LAV, KF T+ 5
A4 —TEHRIL BRI R S IcETOEE
2db 505, ZEHIEHEED SNBEREIIED - 1.

I NIIREKOBEH FEH AR TR Z R L
oD EBIITH > 7. Fhe, BREKPITEIT BH
R 1 ~ 50 um DR FEDEFANE L 549 fEl/ml &,
KEBKPDOKI 8D 1 DIELNNITH -1, FFIT
KR 10 ~ 50 um DR FHE, FFIME 194 fE/
ml L TIE L Nvicd > 7e.

ko BEKLFI12 1, BIEORBTHEIEY 51E
M7 S5 v~ Y EOEYHROBRKG X CEEYE
©, FEYHKROEEMANE T NS, HIDE

223 A1, BIZAIIHE Y g, B SHAT
ZREMEALBICEA TV S (Hoshika et al.,
2003). 7’5 v 7 b v OBECE)IDSFHEAT 5
Bid, WENTE L THEBENSRRE, HEL, L
LIXBEL CEiEER 2T 5. ColBEhD
BRI T2, SS (suspended solid) DELIEE,

HREARIKHE (POC) CBEERKER (PON)
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DEELLTRIESNS. BBEEHKRZDOBEICE
FernhERBSE, KEFETE—KRITKRET
300 ~ 1500 ug C/LIEETH D, KELLBIZA
I LT, 200m LUETIE 50 ug C/L LIT &
150, KEMNEL BB IT>NHRT 2 (G - thy,
2002). Kawahata (2002) 3, KEFELOEHE
175 BEORRITIB - T, dLiE 0~ 46 B TOEK
OERETPOC 2H|EL, 0~100m ODEED
POC #7372 ~98.1ug C/L T, HELKEICLS
EEHBRKEVOITXFL, KE250m TdH 10 ~
20ug C/LAIRT, BEICLIZRELEVMSILL
TEEWELTVWE, BEEBKIUKMO—D>TH
ZEEFE T, ZED POC 13 50 ~ 180 ug C/L
EFHIPIKEIC K BENRE VD, EEKDHUKE
B Td %7ki%E 300 ~ 800 m @ POC & 20 ~ 70 ug
C/LAIZETHBRMEEL TVE I EBREEINT
W3 (2737 «FH, 2000. Fik, LS
(2002) O|MEIC LB L, BEABANOBHEHI TO
POC 13 50 ~ 80 ug C/L T& - 7245, POC fiiz7k
F100mE TEEL EHIETL, 100 ~1000m
TREELT20~40ug C/LIEEETH -7, Zh
LT, RBDOSSEI1302~03mg/L THDY,
IKEDSERL LB IRV PRET T 508, AIEHSIC
& > TIF/KIE 400 ~ 800 m DBIESFLT SSED
WMmrsBESh., KE200m LIED SS &1
0.1 ~05mg/L T& - 7. Nakatsuka et al
(2003) 3, BEKFRESKDON S LD ICKIE
L7cBERT 2 W CTHIEZEDOKE 1500 m ¥ TOR
BRLFOBARAIE L. TOHEHKE200m LL
BT IIBRL T EE 135 0.05 mg/L Fitk & KK
LTEL TV, BEL TREOEABR O,
% 72, Kitazato et al. (2003) &, FHIEE DIKE
350m IcRBEE N/ b5 o ZTOHEREME DI L,
EREXELERMOEIEN TN TN 459 = 1.26
%L 166 T29%THBEHMEL TS,
AFETIE, WRELALBBRFOREDL 1 ~
50um THv, FLAIEHFEORNK B0, A
A SRONIHELE FiLTlREShAKEL 2B
BT scERTERL. UL, EPHIL, B
] RS & L L T RER O REK D E (G

Zhrzhll bic K&\ &0M)IIKEDBEKDR
B WT &, roOBESEERBORENDITVE
Zzonb0ic, ERBEEBKOBREN FRE
13, bR BERITE & ABKETE O BRiEHL T IEE 4 T E -
TWVW3 EHEEIN S,

—%, KEKDOKE 1 ~50um OBRBHF D
2FEE, £F (1 A) cFBkos g, EF
(7H) wid27f5icZEL, BERELEE®ICBL
TERBKIEBKLOVHASHLITEL > TV,

DI EoRERFIcBEd 2R ICmA, (ERMEE
K] Pt IREMEBED SN h - &
(G# 5 2001) ©EER LS (TBT) DEE
DEBKDOK 20 5D 1 &L, JEKFERLIBO
ZEBKbhOBELIZIRLTHL L (HES
2001) » 5, [EF@ERRBK] 3TERM, %R
B TREVELTI2EA0FEE L THEL FER
HEREBERFLTVWS Z MRS N,

T, SERIOKFTF 54 F—2HVERAIEICE -
T, TOHEDSEBKIPDE L ~ v BEH %
il 5, EEMRUCBRECEN AETH ST
EDBASHER S, &5, RIEICH - TEE
RIS B LA <, 1 BORIE %M TR
ZBTENTEB D, HENBBERTHRDOE=
SV TICBLTVWEEEZI LN S,

WO

ARFROHESEICH 2, SENREFERBKIFT
DHITR AOETRIIUDHEDH L ITIRE K
CHhETEZE LA CIKEHoEERLES.
F 7o, REIMICH 22 0E%Fe-> CEVWIESEL
MAREZEDHENRTF A, BHILESA, £
BB SABORES LT T, AR, EREE
A (BBFEEMT) OFak 10 ~ 12 EERFEER
IREABEIC L 3 [HUISREBHE (ZRBEEBK
DFHEEES L ORAERRR) | 0—IRE L TiIThN
7.
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