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Abstract

The authors dealt with the distribution and identification of luminous bacteria in seawater
around the Ryukyu Island Arc. We sampled in every autumn, 1978—'80: in ’78, 33 samples were
collected from 50m, 100m, and 300m depth layers at 14 stations around the Miyako Island; in
’79, 38 samples from 15 stations around the Amami-o-shima; and in 80, 52 samples from 24 sta-
tions in the west region of the northern Ryukyu Island Arc; all told 123 samples from 53 stations.
The luminous bacteria were detected in 32 samples (5 samples in °78, 6 in 79, and 21 in ’80).
The number of samples containing luminous bacteria were more in 50—100m layers than in 300m
layers. Luminescent bacteria were recovered at concentrations of 1 to 4 cells per ml, and 50
strains in all were isolated. On the 50 luminous bacterial isolates, 23 (46%) were Vibrio fischeri, 1
(2 %) were Photobacterium phosphoreum, 13 (26%) were P. mandapamensis, 13 (25%) were Lucibacter-
tum harveyi. In sampes of ’78, L. harveyi was a major component. It was different from the com-
position of luminescent bacterial species in samples of ’79 and '80. The species composition of
’79 was almost same as that of *80, that is, V. fischeri 59%, P. phosphoreum 3 %, P. mandapamensis
25%, and L. harveyi 13%. Thus, the species composition of the luminous bacterial commucities
may serve as the indicators of different condition in marine water masses.
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Fig. 1. Location’of the sampling stations in cruises of Kagoshima-maru around the Ryukyu Island

Arc.
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Table 1. Oceanographical and microbiological data for 8YK-stations around the Ryukyu

Island Arc.

. Sample seawater Bacterial count
8YK- Station Sample _ (cfu/m! of seawater)
Stalt;g.n dc;Etl:) dc;z:::) T(eﬂ&n)p Sa(l%l:;ty ( n?l}l) Total? LB

1 120 50 26.2 34.7 — 40 3

2 310 50 26.2 34.6 44 30 0

102 244 35.0 4.1 40 0

258 17.9 34.8 3.9 40 0

3 285 50 26.0 34.7 4.5 30 2

98 22.2 35.0 4.2 50 0

4 170 50 26.1 34.7 4.6 35 0
106 23.3 35.0 4.2 30 2

5 355 50 26.2 34.8 44 30 0

87 23.2 35.0 41 40 0

6 1,530 50 25.3 34.8 4.0 30 0

101 21.1 35.0 3.9 80 0

257 14.6 34.6 3.7 20 0

7 2,200 50 26.0 34.7 — 20 0

106 225 34.1 4.2 30 0

306 16.0 34.8 4.2 20 0

8 1,830 50 25.6 34.8 4.4 10 0

98 23.8 34.9 4.5 10 0

286 17.1 34.8 4.2 10 0

9 1,570 50 26.2 34.8 4.6 10 0

99 24.7 35.0 — 15 0

306 17.8 34.8 4.3 5 0

10 2,400 50 25.7 34.8 4.5 15 1
93 24.3 35.0 4.7 10 0

270 18.8 34.9 4.3 10 0

11 490 50 26.3 34.7 4.5 30 0
102 24.0 35.0 4.5 30 0

12 280 50 26.2 34.7 4.6 20 0
113 22.9 35.0 4.2 10 0

13 210 50 25.4 34.7 4.7 15 3
108 23.3 34.9 4.4 5 0

14 230 50 25.3 34.8 4.6 20 0
80 24.5 349 44 25 0

a) Total viable count of aerobic heterotrophic bacteria
b) Viable count of luminous bacteria
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Table 2. Oceanographical and microbiological data for 9XK-stations around the Ryukyu

Island Arc.

Sample seawater Bacterial count
9XK- Station Samﬁle - i = (cfu/m/ of seawater)
e R R o B i

1 60 50 26.1 34.5 4.3 40 0

2 325 50 25.4 34.4 4.4 44 0

93 24.1 34.5 4.3 43 3

3 288 50 26.0 34.5 4.6 33 0

86 24.3 34.6 4.2 25 0

4 405 50 26.2 34.6 4.5 20 0

93 26.1 34.6 4.3 20 0

264 16.6 34.7 3.7 10 0

5 1,448 50 26.4 34.6 4.6 25 1

100 26.2 34.6 4.6 20 0

377 14.0 34.6 3.9 13 0

6 . 720 50 26.5 34.5 4.6 20 0

100 24.4 34.8 4.3 10 0

260 18.1 34.8 4.5 10 0

7 175 50 26.8 34.5 4.6 22 0

100 24.1 34.8 4.4 20 0

8 690 - 50 25.3 34.7 4.5 30 0

93 24.0 34.8 4.2 12 0

386 15.0 34.7 4.0 10 0

7 165 50 24.4 34.7 4.6 35 1

106 21.4 34.8 4.3 30 0

9 840 50 24.8 34.7 4.7 22 0

98 23.6 34.7 4.4 15 0

310 16.7 34.8 4.1 15 0

10 320 50 24.7 34.6 4.7 20 0
100 23.2 34.8 4.4 15 0

301 15.3 34.7 4.2 10 0

11 972 50 25.5 34.6 45 20 1
111 24.4 34.7 4.3 10 0

308 14.3 34.7 4.1 8 0

Gl 340 50 25.4 34.6 4.7 20 0
91 22.1 349 4.5 33 0

G2 723 50 23.2 34.8 4.5 26 2
96 22.0 34.8 4.2 10 0

257 17.8 34.8 4.3 20 1

G3 676 50 25.7 34.8 4.6 10 0
97 23.8 34.8 4.4 16 0

301 17.0 34.8 4.2 5 0

a) Total viable count of aerobic heterotrophic bacteria
b) Viable count of luminous bacteria
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Table 3. Oceanographical and microbiological data for OYK-stations around the Ryukyu

Island Arc.
Sample scawater Bacterial count
OYK- Station Sample (cfu/m! of seawater)
Station depth depth Temp. Salinit O2 R b)
No. i) fim) Ty %) (mypy | Towl L.B.
1 245 50 22.0 34.6 4.8 48 0
100 17.3 34.7 4.3 28 0
2 320 50 21.2 34.6 49 38 0
100 18.9 34.7 4.5 61 1
300 — — — 19 1
3 780 50 23.6 34.5 5.3 61 1
95 21.6 34.7 4.5 23 0
347 9.6 34.4 3.1 15 0
4 920 50 23.4 34.5 5.1 36 0
100 20.0 34.8 4.3 39 2
399 7.9 34.4 2.5 11 0
5 220 50 22.7 34.6 5.2 100 1
100 18.0 34.8 4.1 51 1
6 113 50 22.7 34.4 5.2 120 0
100 19.3 34.7 3.9 110 3
7 114 50 22.9 34.4 5.0 97 1
100 19.3 34.6 3.0 120 2
8 75 50 21.3 34.0 3.8 80 2
7 108 50 22.0 34.3 5.1 64 1
9 106 50 22.2 34.3 5.2 51 1
10 122 50 22.6 34.5 5.2 33 1
100 18.7 34.8 3.8 38 3
11 475 50 22.4 34.4 5.3 41 0
100 22.4 34.4 5.2 38 1
360 9.4 34.5 3.1 12 2
12 1,025 50 25.2 34.8 49 48 1
100 24.3 34.7 4.6 33 1
306 10.4 34.6 3.5 47 0
13 1,050 50 25.3 34.8 49 25 0
100 24.7 34.8 5.0 40 0
372 9.6 34.5 2.6 10 0
14 1,190 50 25.4 34.9 49 7 0
100 23.9 349 4.5 8 0
548 9.0 34.4 2.8 6 0
15 1,140 50 24.5 34.8 5.0 40 0
100 24.5 34.8 5.1 18 1
506 11.7 34.5 3.7 24 0
16 1,260 50 24.5 34.8 5.0 18 0
100 24.5 34.9 5.0 17 0
374 15.8 34.8 4.4 10 0
17 750 50 24.3 34.8 5.0 12 0
100 24.4 34.9 5.1 12 0
319 16.4 34.8 4.4 8 1
18 420 50 24.3 34.8 49 9 0
100 24.3 34.9 4.9 12 0
355 17.2 34.8 4.4 9 0
19 400 50 24.9 34.8 4.9 10 0
100 248 34.8 5.0 9 0
Gl 720 50 21.7 34.5 5.3 26 0
G2 718 50 22.7 34.6 5.2 17 2
G3 780 50 22.6 34.7 5.1 22 0
G4 280 50 25.0 34.8 5.1 20 0

a) Total viable count of aerobic heterotrophic bacteria
b) Viable count of luminous bacteria
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Fig. 2. Occurrence of luminous bacteria at the stations of 8YK-, 9XK-, and 0YK-samplings.
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W3,

REREMELRL, AEBHOLEE2BUTI0/nIUTTH D, £hITEROFBEREE
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OYK-FEBEHD A HS, LRMBEXS S - 1. —RICEV BERE B I SME I
2< 50/miLLFT, KEMRPEMMEL, 2 0VEBOHELRPERLOESIIBNT, *®
RHEAE < 50~100/mlBETH - 12, SHEMNICRNIE, 50m BOMBEXKE 100m B
FNEDBICIEEDOE I 2 > 1245, 300m BOZFNEHSMIZED LTV,

RNMBEADEMIZIE, 0.3~1.0%D 7)) v EMABIENDHSH. FHERICBNT,
WKEREME 1 %77 €) VI kEREEE O T, BAMEET I0=-—HICARD
ENRohnhotz. ZhT, RBFEMEREBLEERE 2SI ES 200, BE
% [E—OHEKEREM 2 O TEELL .

SLRAEEEEZEL, AELNSIERDS 5, BAMEIREINIZDE25ERTH > 1.
ZOERDOABEEEBONRIL, SYK-FAABBHOUESRDS 5 5ER (36%), RIS,
9XK- ®150 > 5 5(33%), #L T OYK- D240 5 515 (62%) TH-1. T I T,
OYK-BA&EMBEIC BV TIE, 8YK-, IXK-FAEBBICH U TRERSE» 1. 2h o %
HME AR I NICERDAEI Fig. 2 1KY, 1, ERBHHICBOTEEBORN
MR L Table 4 ICE EHTHRRT S. Table 4 IZIREINB LS, 8YK-FHED3IIR
B sREMESRE Iz, 588 (15%), RRkIZ, 9XK— D380 5 6 (16%),
ZULT, OYK- D520 % 521(40%) TH-12. 17, 8YK—, 9XK-FTH&E 1, 7K 50m
B 5 EREU 28k A%, 100m RO 300m D2 h &0 b RAMERERISEH» - 1275,
OYK-FAZEHBITIE, FBELHEIIFEUKRHEETH > T, OYK-BEHOEHE2EDOL TV S,

ERD & iT, BAME LA IBULESD» SBREE W, FRASESITIE, fMOERIC
HUTHNsHBRIER e o1z, Tablel, 2, 3ICRS>N B LT, RBACMERI 1
~3/ml T, HEBFEMEROZIIRBLUT TH- 1. KFEEICTH WV T50RDFNME % 5
BEL 725, 2h o DRI, 8YK-FAEMIE TLIER, 9XK- T9, OYK- T30TH - 1.

NEERIMBOER CEERLT BAMEOSTE, FIRO L) LBEARTCEELT
1205, S BHESOWEMSFNOT WA, HENDRIE 5 (1970)00 3 & 5 BICKE L 1298,
Zh =EFIC U7z Bergey’s manual 8 iR® DFELHICH U, REICHELT and BAUMANN (1973)®
i, RO &> BETOEER UK. T8bb, Vibrio fischeri \FEM ICHID 4 FEE R 75 5 55,
Z DR T Vibrio BIZAN B X & UMW 0D TEERIC Photobacterium BIZ AN 5 N
& Td» 5B & U, Photobacterium fischeri & W A 12. % 12 Photobacterium mandapamensis |3

Table 4. Detection ratio of luminous bacteria among samples collected from 8YK-, 9XK-,
and OYK-samplings.

Sampling 8YK- 9XK- OYK-
Depth(m) 50 100 300 (Total) |50 100 300 (Total) |50 100 300 (Total)
No. of sample (T) 14 13 6 33 15 14 9 38 24 17 11 52
No. of sample

detected L.Bv.(D) 4 1 0 5 4 1 1 6 9 8 4 21
D/T % 29 8 0 15 27 7 11 16 38 47 36 40

a) L.B. = luminous bacteria
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Table 5. Characteristics differentiating the Genus and Species of marine luminous bacteria®

Epithets® BM V. fischeri P. phosphoreum P. mandapamensis L. harveyi
H V. fischeri P. phosphoreum P. mandapamensis L. harveyi
Traits? RB  P. jischeri P. phosphoreum P. leiognathi B. harveyi
Flagellation SP P P SP—Pr
No. of polar flagella 2-8 1-3 1-3 1
0/129 sensitivity + + + -
Oxidase + - d(64) +
Tweens hydrolysis + - d(82) +
Gelatin hydrolysis - - - +
Starch hydrolysis - - - +
Indole production - - - +
Utilization of pyruvate - - + +
PHBY accumulation - + + -
Gas from glucose - + - -
Maltose fermentation + + - +
V. P. reaction d(25) + + -
2, 3—butandiol production - d(85) d(11) -
Growth at 5°C + + - -
Growth at 35°C d(67) - + +
Growth temp. range(°C) 4-30 0-28 4-35 10-37
DNA base ratio, G+C % 39.0-40.5 41.2—-41.8 42.8—-43.8 46.—47.2

a) All the luminous bacteria are gram-negative, motile motile rods, facultative anaerobes, capable of
growth at 25°C. They also metabolize fermentatively glucose, and produce an extracellular chiti-
nase.

b) Currently used and proposed epithets: BM, Bergey’s Manual, 8 ed. (1974)%; H, HENDRIE et
al.(1970)®; RB, REICHELT and BAUMANN (1973)'9.

Generic abbreviations: B. = Benekea, L.= Lucibacterium, P.= Photobacterium, V.= Vibrio

c) +, more than 90% strains positive; —, more than 90% strains negative; d, 11-89% strains posi-
tive,-numbers in parenthises indicate the percent of the positive strains.

SP=sheathed, polar flagella; P=unsheathed, polar flagella; Pr=peritrichous flagella; SP—Pr=in
liquid medium single polar sheathed flagellum, on solid medium may have additional un-
sheathed peritrichous flagella.

d) PHB=poly— #-hydroxybutyrate

Photobacterium leiognathi & U 12, 3 51Z, Lucibacterium harveyi & = D EFED 5
Beneckea IBI1Z AN T Beneckea harveyi & U T WA, & 2 ADEIT, BAUMANN & (1980)% 14,
glutamine synthetase & superoxide dismutase I 2W T DHIR D 5, Beneckea B%BEIET %
HLERFERLUI. FUT, 555 Beneckea harveyi & WA T 12 B Lucibacterium har-
veyi EAIBETHHELT VA, - T, AT, EROBFZOREL 28T 5 1o,
Bergey’s manual 8 IRICECEDOBELZHV 5. LARAORNAMEBELRORIBERVTEN S
ZHERNT BV O ORI Table 5 ITR Y.

FABETHBE S N RBNMESORERE UIc & A, V. fischeri 23 ¥k, P. phosphoreum 1
%, P. mandapamensis 13 ¥k, L. harveyi 138k T -1z, Th oz, ZFEEEE, €8, &#
B mz RNIEFig. 3D &5I1ICis5. Fig. 3ICR >N 5 £512, SYK-FAEEEL 5
SEEI NI 118KIX, P mandapamensis 3%k, L. harveyi 8 %kC, V. fischeri, P. phosphoreum
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BHMEINATWHRWV., L harveyi WBEETH -2 2 &, SYK-FRABBEHOBHMTH 5.
9XK— D 9 ¥ki&, V. fischeri 6 ¥k, P. mandapamensis 2 ¥k, L. harveyi 1 ¥k T, P. phos-
phoreum \ERHB S iz o1z, OYK— D308kIE, V. fischeri 17 ¥k, P. mandapamensis 8 ¥k,
P. phosphoreum 1 ¥%, L. harveyi 4 ¥R CT&H - T, T DB, 513 U T P. phosphoreum 75 1
HoBasn, IXK-DHRAHMBORBEAKE OYK- DEhERIEEALERLUT, V.
fischeri 59%, P. phosphoreum 3 %, P. mandapamensis 25 %, L. harveyi 13% T& - 1:.
RWT Fig. 310k~ T, HHERAMBEOSEEOSH 2 HENICRNIL, SEHRLHE
D508k 1%, 50m BH 5258k, 100m BH 5198k, 300m BH» 5 6 sk NBixh Tz,
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Fig. 3. Distribution of luminous bacterial species, by depth, in seawater of 8YK-, 9XK-, and
0YK-sampling stations.
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SYK-FAEBE L O DBESNIZLIBRD D B, REMICEH» -1z L. harveyi D 8 #ki%, 50m /B
PoOSEINTNS. 9XK—, OYK- D 5 ¥BROBES W T3 L. harveyi H 50~100m B
H5DHDTH-T:. 9XK—, OYK-MHE %8 U T, V. fischeri, P. mandapamensis % 50~
100m B o2 < DI THY, 300m B oIEbadot. 128, 1K HINATHS
P. phosphoreum &, TR OYK-2 @ 300m BHr o031z DTHo712. DT, &
BROEERNDHRICHENTSH, IXK-HEE OYK-#igeE T3, RU &5 aHmsR >N,
AR ORLMENSRD s h .

% =

RICHMEONFIL, REL» /S VEHE, FELshee, SHMEOCER, RENEBICK 1.
ThIZE T, BEOWAWALABBFr NI NLRBAEE2REL T, REEOE
REX R I h>D 5 5.

RUBY and MORIN (1976, 1978)® i3, £, FEEHED YV 2 5 58 (Macrouridae),
BRI D T A = ¥ AR} (Opisthoproctidae), BFERMEHED < Y &4 & B (Monocentridae),
B RIBIED & 4 7 ¥F (Leiognathidae) DRENIBRE» SR NME 2 5BEL T, HAEF L4
HEDHERFRERE U, BEBAROFERIIERMD P. phosphoreum, HERIIHEMYE
D P. fischeri & P. leiognathi # & A THEYD. TN HFENBH HHHI NI FCHEE L, AD
ARBOBEICRLBEN LTV, £, ChoHEDTRTRIEREESH Y, o, B4
DOEHAREILZIBRIOREMMBELHELTORERELTWVS. ZD&HIZ, Photobac-
terium B D 3 I, FHALEOBICERNSHEEBEIMONTWESD, L. harveyi IZIEFK
EEhsmohTusy., —5|HAXBROMRZEE T 58, BE, BERIIRBRICHE-> 2.
[F#EEEIL, Table 5 2&RBahiz. —

RUBY and MoRIN (1979)® i, RE, FER2L2EDOBANIC, 3BORNXME (P. fischeri,
P. phosphoreum, B. harvey)) % #8® 1. h 6 OEBEOHIZIX, BRIZBWVWT 10°~10"/ml
BEFELTHHDLH -1z, ThosDORAMBRME IR, BittsnTlkdiciE#EL, B
HICEBETESH0EEZZHN5. ’

RUBY and NEALSON (1978)% 1%, B A ) 7+ V= TIREREKHBIZ 1~8/mIfEED 3
BORNXMEERB U, ENbid, P. fischeri & B. harveyi ® 2 EH99% LI LE%Z HHT
Wiz, Zns OEBOEHFHELICOVT, 2FEMICHOII > THELLEREZRD &5 IZ#
£EUTWA. P. fischeri \3ERM %8 L TEEF 1~5/ml T, B. harveyi BBETHHEEZRL,
K, &, FBEIXBIEBEECH-1. B harveyi 13, BEEILBBTLRRKED60~70% % 5
BHB25~3.0/mlTHoth, XEIZZXEFEAERHaI L2, P phosphoreum 13, %
BBV TOEDLEN RIS NN, P leiognathi V3, - OBEEHEHLLBEr T onz
M o1z. B harveyi DFHEH L, BEKBOBLEFEVBEFZSHHELTNS.

YETINSON and SHILO (1979)* & SHILO and YETINSON (1979)%" X, HuFh¥#§& Elat EIZH
I AREMBEORMH, HENSHEREL, BECL->TRE>HoFREZRHLTY
%, WAMBITB T, B harveyild, —EFERTED, 20E, H, EXAELTRILZ -2
WENENT. 57T, B harveyiid, 3ORBEULKBEBLNVOSHERET TN &R
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BLUTWB. P fischeri 13, 2FILZFRBans.. —%4, Elaa BICBWN T, P leiog:
nathi SEMZBLTEL<AHLTW.. BE, BEOXRBKTIE P. leiognathi \&, B. har-
vy ICES>TBEBEIAOLNTWVI. B harveyi 13, ¥BEBETEVEAEMN% b OIRFEREE
ELRBIN, TO &S BRAEMEOEBHARDO NI, KR, ES, KEXR,
KES 2 EOENEROEEITERT 5 LTS,

ORNDORFF and COLWELL (1980)" i&, Sargasso Sea DK 160~320m BIZH T,
HMEEUEL 1~63/100mI TH > 12 ERBRRTWVWS, ZLTEIhHH8EE N85 D T
WD D 5T58kIL, V. fischeri & L. harveyi T3 0. % VX P. mandapamensis 9 ¥k, P. phos-
phoreum 1 ¥R T&H > 12. V. fischeri & L. harveyi \&, REDBHKIZEZL HHEL TV,

DEDOW 2 OHITHB T 2HRERETNIE, P phosphoreum &, FEHERELADSH
NERITHEL S 2B <, KEETEXENZMETHS. P mandapamensis |3 =N
Rl 7 FXRORABICHEL TV BFRBEETHS. V. fischeri ZERBHERK AR~ Y
A TARORNBICHE LTV B EEBERETH . L. harveyi SEREBEUETHY, AL
OHEREFIIIONTHZYL. ThoDREME IR, ROBERICHLAERL, 208 100~
10/mliCb RATWS., AREICL2BAMERANORCHEEICEESE S50 E 5 M
SPTRNY, EEARICO ShOEENRONATHSE™, F12, BHME L, REER
BEDICHABEUTER LU TOAREFFISNTVAS, 0 &S mREORICHEE A5 L
FRE, BHEEERE U CHEHKPTERL TV, - THKPORIEHE L, 0BRSS
FEICAIL WA VWA LBE# b 2EBIREBINEZEITH 5.

AFOFEICBNT, KEE50~300m BH H RIS h ikl k1230 » 5 FEME R H
ENTEKIIZ2TEORERIZB% TH > 1. BHINEKFORNEHMER L 1~3/m!
T, ZOMEIEE, BECEREEECAEINLREREAELLTVS. BN RS
50RO EEMARK 2 BBEBEEICET T NIE, SYK-BEODOS0mED > DO BERICHEIC L.
harveyi 3% W\ 2 &L 1E, 2 OEEBAKBENEL, EXRENEETHELE2BbES. 20
&, EhozRHUNLERPELERMEOEYEEYE, BBtoEVEETHS &
EELSHELTVS. 9XK- & OYK- L ONBERNMEOHEBHEKIIELL TV, 2h
EEEBEAHIBIIGE L, BRATWE O THAS. L, HERICIZEE”D
TIMH2ICHLPDLT, COXIITELT S L1, ZoEROBKPHMEES EE L
TWVBEEZBRED, HBHVIE, EFNEINHL80T, BEIERUEHTH>12H8
fzh, DVTNEOLAKRENEZATHS. 1, BEELEAECRIBELEIKE BT
BIEBMANTVBELENLT, SEZVDELIH BN, AEELESBREINS. Dk
SEEBEKREZRUIZC L, BAEREGSKETH 12 E, HHVE, ZORBEEHIVAS
WALBKBEPRIBAEBHTHAEZEOVITADICERLTWVWAERDNSE., ZDLHIZ, ¥
IKPFREMEOEEHERDOLE L, Z0OHEBOBRRPEMEELEDEVERRLTBY, %
NoEHBIEELLTHFARIDEDEEZHN S,
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L3 #

EEH 013, BRBMBLEHOEAD HRAMBE 2, SBL, ho2RAELT, B
RIS 2RIz Had, BB E1978EH 5 0FEDEREKBICIRE L. TubL,
N, "7 8 FEITIIEEREEODIAEROFEE 50m, 100m, 300m B 5330RE, 794
ICIZEERBEHED 15T R0 5 383K, 80 IC I ILFER BT /7 ¥R D 247 0> & 52508,
BRIBSERA 5 123K TH > 1. FOLMBE X, 328K (78FED 5 5K}, TED 6, L
TBOFED21) oSNz, BAMEHIRE S B OBIE, 300m BLY b 50~
100m BTEZA o7, EhodD 1 mlz 0 BAMEMEIE, 1~ 3EOBETCRHE A,
SOBRMBE S Ntz SBEFECMBESOMD BERBMARIL & Vibrio fischeri H523%k (46% ): Photo-
bacterium phosphoreum, 1 (2%); P. mandapamensis, 13 (26 % ); Lucibacterium harveyi, 13 (26%)
ThHot. TEEOHEBTIL, L harveyi WEEETH > T, "T9EL BVFEDORBFOBER
MERBRB>TO, BR2EOEBMERILIEALRUT, £, V. fischeri 59%, P,
phosphoreum 3%, P. mandapamensis 25%, % U T L. harveyi 13% TH-12. Zh b5 DFER
PO RAMBEHOEEEK L, ZOEBOBRLEMEERDOBNEZRTIBIES LTRICY
2bDEEZHNS.

COHMROHEMBICBENT, FROTEIE VIV, PRREREOEBZIESIE%
BUBHHFEAFE P> T U EARBBOEAIIC, FEOBMEERLET.
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