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A Study on the Vertical Distribution of Vibrio parahaemolyticus
in Sea Bottom
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Hiroshima University

(Figs. 1-2; Tables 1-10)
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Fig. 1. Photgraph of the ‘artificial sea bottom’ fabricated in plastic pots

Table 1. Grain size composition of the sediment applied to the artificial sea bottoms
as determined by mechanical analysis (%)

o

R ‘ Graval Coarse sand Fine sand ‘ Silt Clay
Bl e (>2mm) (0.25-2mm) | (0. 05-0. 25mm) (0. 01-0. 05mm) (0. Olmm >)
Sandy bottom 55 | 9L0 | L2 | 0.3 | 2.0
Muddy bottom 0.6 ; 2:9 12.1 ‘ 24. 4 ‘ 60.0
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CH7ra—niRiE L) WWEBEZFRL, EHICETICHE T 2RZl L THREIC bhio 72, it
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* AIRIE R 2K PE P P K FERF JET % K A8 0 “Gore Sampler” 35 1 545 L7z b O TH 3.
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Fig. 2. The core sampler

PRE~ERBEDIC, ATHEOY=— 8 L REREICK o TRE oK RUEXRRD S 0~
lem, 4~5cm, 9~10cm, 14~15cm, 19~20cmD & JE%=4H L7z,
IRIRHLEIZ, 19634EICE XD A3, 19624 IC LR BRI BEAEERE LR TH 50T, &



450 R =

SLAMLEENBREINETHEAD ETHEELTHEL L, 75F St. 1~3 [Z1965497 16 HITERTE
U7eds, BEIRELORE TH-o7z. St.4 & 5319654 9 H27 HITHRIR L3, St. 4 (349 Sem ¥ T,
St. 5 (3% 2em ¥ THWHE TUERREICRABEZ CIRUTL X,

A1l Al O EBH R EIZRE Tl 20~25cm OREHBTTRETH » 1225, BEH TR E~DFE LTE
W OWHENH > THREBHRAICTE Lo 12, o THUBOHEBEORBBBONEL 72, X
HED E = — L EDONERISE OIS, FIZIEERIT 20cm QEEBAL > Totc & LT HEBOEED
20cm JE DRREIZHLAEDL, AXHTH cm B 109 DI, BBMEINIcE2—VENTOEERTHD
TH5H.

3 BRETYFOREEEEER
ke H 2 ORIEETOFBORM & FED, BE#Y &4 R UFETTE» 1.

4 pH OREx
WKBRUER R AN VICAN, BEAS— " —RISREESHEER T 7 A EREHFALTHEL
7.

5 E{tBTEL (ORP) OREk

R TR HERLEIC BN TR L. COBMRETFHEREITIS o /i, KRR
B 1I~20TRELULY, BERBTRIM £ ICRE LD > . WETIRI~I04%, RETIZI0~155%
BIC—SIBEARE Lz, OB, BEY bIEMHT 2 & 5 ICFEEMICENEET 3O THEOF
BB TR, ULh L, EBREMRESHORBNEI - 2 ki, FEBORBME LTREMNTES
DTRHEFOLEEZEZTBHBOENEHLM > fo. LETHEOHRRIBRIAL v 2 VERITHT Z2E
EBHERSBNDE XTI > T2, EEKEERICHT 2B 2 (Eh, mV) I[TATHE L TER
L7

6 HERKROEERE
MU EHZERICESET 100°C THRL, ToBHRBIC LT 2~ Y KO HiLiHE
S TARFAERUL, BL, CLITX 28ALRE D IChSE AR L.

1 &BZROEEE
FEEEBBBRRCOLTH 2 v FREED TREEZL, 233705 X— A EBEHOTEE
ZERLUIC.

8 BKEREBOMEER
BRI ORED Kk > 7o,

BRBEIUER

1 AIBEER

ANTLFERy MCHZEEU/ERRICE, WEAY FbIEA Y P bk LICEBSAEL, #y
FAICERESAEMCHEIE LI C EBROoN .. BALLE = — A EEZRIOGRT BEEIC 1 9Dk
MU, BHEEORNGA LA ERE Table 2 & Table 3 TR U7, 73ds, EDI72ZHE (19664 1
H27TH) ORER, HOBEERZIDIIT>7DTHBN, £ 1 HES 2HE G - BER Y M3k
BRI FIER L b D EEbh 5. ChIZKBEFHEDOELD, KRICEKZ23DTHAS.

49 | B D5 AR d Table 2 2R 5 &, ks O~lem JFicidpp « RHkIC2Z2ZAHE TRILSIh.
UL, WETIR3 HA Loem j§E TRA L, Thllkizgiahizn, (BL, 15em Eo+ i3
Eo—VEERRSHT EEORFRICL > T, EBEET ZHKDBBEA LI DI, ER-D5+1015-



Bk € 70 A OUFIEIE BISNAR 451

CBRDEEUDOTHRERTHS. LTHEL) chicdUTRE TR 1 BHIC 15em B TRAL, U
HwESICEBRTORINI N, BB, | HERY - REXCHEREBICHM LTS BERICIER
(EEH D038 LEL, R ofai3wE clnk ) TH 5.

Table 2. Occurrence of the biotype 1 organisms of Vibrio parahaemolyticus in overlying
water and different sediment layers of the artificial sea bottom

Days after inoculation 1 3 6 ‘ 10 | 15 j 22 172
Bottom type Sand Mud|Sand Mud Sand MudlSand Mud“Sand MudrSand Mud|Sand Mud
Sea water on the bottom‘ + + +  + + + + + + + + - -

0—1lcm| + + +  + + + + o+ + o+ +  + - -
Sediment 4=5em| + + + - - - - + - - -+ -
layers 9-10ecm! — + | + —| — — | — 4+ | — = | - + | = -

|
14-15cm| — + + + - + - = - - - -+ - =

Room temperature (°C) J 26—27 } 23—9 1 2428 i 23—98 ’ 2327 ' 2228 1 >7

Experiment date : 1965/9/7—1966/1/27

Table 3.  Occurrence of the biotype 2 organisms of Vibrio parahaemolyticus in overlying
water and different sediment layers of the artificial sea bottom

Days after inoculation I , 3 ' 6 10 ‘ 15 ’ 22 172
Bottom type Sand Mud|Sand Mud|Sand Mud{Sand MudSand Mud‘Sand Mud|Sand Mud
Sea water on the bottom| + + + + + + + + + + E + + - -
O—lem| + + | + + | + + | + +| + + | + + [ - —
Sediment 4+—=5em| + + + - - - -+ + o+ + - -
layers 9-10cm| + -+ + - + + + + + + + + - =
14-15cm| + + | + + | — + | + 4+ | + + | + +| - -
Room temperature (°C) | 26—27 } 2396 ’ 2428 ‘ 23—28 t 2327 \ 2228 ] >7

Experiment date : 1965/9/7—1966/1/27

Hy 2 Mg DA %9 Table 3 2R3 &, H:E 1 HHICW « JeE LI 15cm [§E TRAL, U
SOOI H B HFEREHICEBRD S ERHICEY B AR I N, Hb 2HEIEEOLD
AEBOT I REL D SRS EFTIRERS 0L BN 5.

b L OHBERSELLET AL, #YD THOKRRSSDEREEE, REIEELZEEL
TABAME otz dIC, WHOKBRELD bYW | HEOKRBESFEL27bD LA B, -
TR TOREEHERL R, REBEIC | MESAE LT BaMESH 5 LRI Nn5, AW 2H
BEEEHICEBERIOECREINICEGEBRTE S LEDN S,

ITHEY | RESEERBSICIAE LEL, BB TEZOMmIHHLEL D BHITOWLT,
BEDIHITHFEE L7z pH % Table 4 ¢, ORP ¢ Eh %Table 5 (75 Uiz, B UR#HKICAR O
ERSEBOREBVV IS >72DT, ZNoSOHMBETOREHETH 5.

Table 4 © pH %R % & KR#FEDO L (Table 7) ICHATEEKITPPE L, FHIWHICHC 6 H
Ho 5~14cm J§i3 pH9.4~9.5 TH 5, L L, T pH RBP2PEnIichy | BIgsEFE TR
Mot L IEZB, WS, BAY Y ARBEICRIOLAT AN ) HITIZELD HSTH 5.

&I Table 5 @ ORP %73 L) « REHICTRA L RBHBITLRTH 5. KRFETIE Table 8 [TR
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Table 4. pH of overlying water and different sediment layers of the artificial sea
bottom

Days after inoculation 1 3 6 10 15 ) 22 ' 172

Bottom type Sand Mud|Sand Mud|Sand MudiSand Mud|Sand Mud‘Sand Mud‘Sand Mud

Sea water on the bottom| 8.3 8.4 | 8.3 8.5[8.2 81 (8.5 83|86 84|86 8385 83
1—4 cm 7.9 81858885 7.9/8580|8680({82 7.8
5-10cm| 8.3 8.3 7.8 8.4|9.4 8.7|8.5 7.6|847.9|847.8|88 7.7
11-14cm| 8.5 7.9 8.519.5 8.5 8.6 7.9 (8.7 7.7 | 8.4 7.8

Sediment
layers

Room temperature (°C) | 26—27 | 23—26 } 2498 ‘ 23—-28) 2327 ‘ 22»—281 >7

Experiment date : 1965/9/7—1966/1/17

Table 5. ORP of overlying water and different sediment layers of the artificial sea
bottom (Eh, mV)

Days after inoculation 1 } 3 ’ 6 10 15 22 172

Bottom type Sand Mud(Sand MudlSand Mud|Sand Mud|Sand Mud{Sand Mud|Sand Mud

Sea water on the bottom|-133 -147|+ 54 + 4414316 +264{+330 +305+301 +301+245 +190/+355 +393
1—4 cm -111 -195-135 -190/- 70 -199- 55 -155- 83 -193- 48 -157
5-10 cm|- 76 -190/-127 -201)-106 -186- 90 -175|- 95 -175]-122 -198/+145 -172
11-14 cm |- 66 -206 -183- 93 -190 - 65 -175- 73 -202}+181 -179

Sediment
layers

Room temperature (°C) | 26—27 23—26 24—28 23—28 23—27 22—28 >7

Experiment date : 1965/9/7—1966/1/17

SNBEI BB TH S, COBMMEOORENLIKBRICLS BN B0, FHICOLTE
oS, BEEPETETH DD, WHMrETXHEIE LD, Ly | MESER LEr-7cl b
£z ohign, BEEs 3 HEOPHEIE —127TmV ihE THRiliE h, XEATIIOHAEO —19mV 55
WiZ2H B0 ~-198mV HlH, —200mV E ThiilIhicoitdl, FREERLIFhsEhi b
BRBEODPSTH B,

pH > ORP ZABE DA, WERBNTEREEEREI Ah o ThiY, Ry TRTEY]
BIEHSFER LT &3, 2HRES A0IIMBOREE L OFTUEM S 2 IERBRER EBEZZ SN B,
ZNODEERELEDoDOTHESER LMNRS, BL, 1HEE 2HEFOFNMEMNZ, ROXRK
WEOHETORONBLDIFRACHFLELLBOLDOTREH 50D,
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ATHELEOIBRONIEHT TORBRERDP S, RBIREBEHEST 5 LIBERISDOT, CORE
Zfils o 7z, ABEEFRE Table 6 TR L,

KBSV RO THEEILC ERBOLIRLD, A—hE TP UORBIMEOHEICEK > TREDS
RSN ICRE > 7, HUEBOERZTE > THRLOT, AEOEBKEICOHLTRMbLIIE
2, AAEHBROAHBER/NI IO LHEES NI, X 10cm PIE (ZBEITIZ D LIEVE) oA
BB IhiEho &, RUEY | BESBREINBISIBIC2HELSBREINIT &EE
BI~&EETHote. B, DEOEERRBEMTEX AP -720T, XEOWE TOAMGICHET 58
HBTERLCERESTHS, UL, ZLO0WHEEET St 4, St. 5o Ay | BIES L fROBEHS
hishotcT i, ATHEEBROEFTEAZ VLSRN LTLE LS IKEDLNhS, HICHEAT~EMAI



IR € 7Y & OHFIEE RIS

453

Table 6. Occurrence of Vibrio parahaemolyticus in overlying water and different sediment
layers of natural sea bottom, with some oceanographic data for the samlipng

stations

I: Biotype 1 organism of the bacteria
II: Biotype 2 organism of the bacteria
Station No. 1 2 3 4 5
Core No. 1-1 1-2 2-1 2-2 3-1 3-2 4-1 4-2 5-1 5-2
Sea water on the bottnm I — — 1II I — I — - —
0—lcm | LII — — - — LII — - —_ -
4—5 cm - — — - I — — I — -
Sediment layers 9-10cm | LII — I — — LII - - — -
14-15 cm — - - - —_- — — - —
19-20 cm - — —
Bottom type Mud Mud Mud Sandy mud* [Sandy mud**
Water depth (m) 9 11 10 9 17
Water temperature (°C)
Surface layer 24.4 24.4 23.6 24.5 24.2
Bottom layer 23.8 23.3 22.4 24.4 24.2
Chlorinity (%)
Surface layer 16.91 16. 92 16.89 17.15 16.92
Bottom layer 13.52 9.48 10.00 16.85 16. 36

* 0-5cm was sandy, the deeper layers were composed of sand and mud.
** (-2cm was sandy, the deeper layers were composed of sand and mud.
Survey date: St. 1-3, 1965/9/16; St. 4-5, 1965/9/27

Core No. 1—1 & 3—2 it R B Lk HiT, £ | BESERE (M3 9~10cm 72723, BRI EDIHS
B IKHREIhhiZZoERBICbBRIEINICETHS, CThRALBEICELT, #HKMBEBIC
BREINEPRE CIERMICRAERT B3NS o 1t BHE—HT I LERTHDOTHAI.
ATHEEBRO & X ERE, BEDHICHE Lz pH % Tale 7 [, ORP % Table 8 {T/R L7z,
KEOH (—I5BEZE b > ToAi&AT) & pH H20id ORP L3 HBEBRD S hiL, b,
pH, ORP X 1>5 k5 75 BEWE O BEFBHEOX/N HIEHANTO) LABEDH M &3 HEHES Bk
BREHEDDESICBbh3, ZCTRBEFRO-MEEIONIRERLERREERL, TOHRE

Table 9 & Table 10 |T75% U7z,

Table 9 £ 5% &, St. 1+2:3 OIREMEIEIT 12.3~14. Tmg/g TEH S 232011750 FE I T ME

Table 7. pH of overlying water and different sediment layers of natural sea bottom

Station No. 1 2 3 4 5
Core No. -1 1-2 2-1 2-2 3-1 3-2 4-1 4-2 5-1 5-2
Sea water on the bottom 8.00 8.00|8.10 8.00(8.05 8.05|8.10 8.00|8.00 8.00
l—4cm | 7.95 8.00|7.90 8.10| 7.90 8.05|7.80 7.70 | 7.90 7.80
5~9cm | — — — — — 7.90|7.80 7.75|7.80 7.9
Sediment layers 10-14 cm | — — — — — 7.80|8.00 7.90 7.90
15-19cm | 7.95 7.85|7.80 7.40|7.85 7.80 7.90
20-25 cm 7.75
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Table 8. ORP of overlying waetr and different sediment layers of natural sea bottom
(Eh, mV)
Station No. 1 2 3 4 5
Core No. -1 1-2 2-1 2-2 3-1 3-2 4-1 4-2 \ 5-1 5-2
Sea water on the bottom +345 4335+318 +320+320 +310[+289 + 304’ +284 +289
l—4cm |+ 45 + 66/+ 36 + 16+ 56 +146/4+165 4 46|+ 86 + 46
5-9cm | — — — — — 4156+ 61 + 16|+ 26 + 61
Sediment layers 10-14cm | — — — — —  +13I+121 + 66 +111
15-19 cm |+ 85 +140/+ 31 + 36+146 +176 +106
20-25 cm + 196
Table 9. Organic carbon content of different sediment layers of natural sea bottom
(mg/g, dry basis)
Station No. 1 2 3 5
Core No. -1 1-2 2-1 2-2 3-1 3-2 4-1 4-2 5-1 5-2
l—4cm | 13.2 13.9|13.6 13.9|12.3 13.6 | 85 10.1| 2.8 3.3
g ) 5—9cm | 13.5 13.5| 14.6 13.513.6 13.0| 7.0 6.7 | 8.8 5.9
Sediment layers 15 14em | 13.7 13.9| 129 13.5|13.9 13.5 55 4.5 4.1
15-19 cm | 12.8 12.9 | 13.8 14.7 | 12.9 12.8 4.6
Table 10. Total nitrogen content of different sediment layers of natural sea bottom
(mg/g, dry basis)
Station No. 1 2 3 5
Core No. -1 1-2 2-1 2-2 3-1 3-2 4-1 4-2 5-1 5-2
l—4cm | 1.8 1.6 1.6 1.7 1.4 1.8 1.0 0.9 0.3 0.2
Sedi . 5~9cm | 1.7 1.6 1.6 1.6 1.6 1.3 0.7 0.8 0.9 0.5
t
cciment fayers 10-14cm | 1.6 15 | 1.5 1.4 | 1.3 1.4 | 0.6 0.5 0.3
15-19cm | 1.4 1.4 1.3 1.4 1.3 1.1 0.5

E—FHLTWLAD, HdRSY By r~x oGS THEA L XS TREERY T 5 HARAShS
U, St. 45 OREIBD MK A — £ =251 DML, COMIZRED MBEERT OTE TAE L7 E
LXLBITL S, Table 10 2R3 L, SiuAELCERRIIKEROLLE 1/I0THY, REICS
SWEIARS, BBCOERBRIAPS OKRLALLSKTEEILERDT 2HABRAS NI,
b, REHBHOERENS , BDERDEL, ARS™ pEE R R T O A I DL
THESTHRBEOERAKIC, ChSOXRBEOEVEAFOEBEBSMHMESD, DHID SREICEK
BEHLEL OB AT A b0 EELLNS, LbL, FIZE S 10 1—1 TRREBSRE SN DOITE
BEOLI—2THTNORE, S bREINEh ol &, HILEEBLETETRINSh, 2OFHEDS
BREINGEHo T R ER, LRORBEOATIRHATELL., BICRHINEATH S,

1 -3

R e 7Y & Vibrio parahaemolyticus DIEEIC B BRESAGRELZM B /01, ATHESFTHE
BH UK, RURRBEEABREMCRBLCAREN S o7z, TORBRRO T EBHEESINI:.
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SUMMARY

The present study was undertaken to investigate the distribution of Vibrio parahaemolyticus within
columns of marine sediments in relation to the distance from the water-bottom interface. Both the labor-
atory experiment employing the ‘artificial sea bottom’ and the field survey in nearshore waters were
conducted. The biotype 1 organisms of the bacteria were found only in the upper layers of the sediment
in the case of sandy bottom, while their occurrence sometimes extended to somewhat deeper layers in
the muddy bottom. The biotype 2 organisms inhabited both sandy and muddy bottom, ranging from
water-bottom interface to a depth of 10 or 15 cm. It is therefore suspected that the tendency for the
biotype 1 organisms to have been detected at high ratios from the sandy bottom, which was reported in
the previous papers)?), was most probably due to the functional deficiency of the employed bottom
sampler which was prone to sample the surface layer of sandy bottom and the deeper layers of soft

muddy bottom.
It is inferred that the want of nutriments was one of the major factors which precluded the occur-

rence of the biotype | organisms in deeper layers of sandy sea bottom.





