SOME BACTERIA ISOLATED FROM MARINE
PLANKTON AND MUD

P. S. GORE
Natiznal Institute of Oceanogrophy. Miramar, Goa

Fiftyseven bacterial strains isolated from marine plankton and mud

from the inshore waters of Cochin

are described. The flora of

the plankton was dominated by chromogens ‘while mud samples

failed to produce chromogens.

The different strains arc divided

into five arbitrary groups for the convenience of description. The
flora ig similar to that of Mandapam (east ccast) while it differed
from the flora of Calicut (west coast) in the paucity of Bacillus

sp and other sporeformers.

INRODUCTION

Heterotrophic bacteria occurring in the
marine environment have been receiving
considerable attention in recent years.
Marine bacteriological investigations have
been carried out both on the west and the
east coast of India by different workers.
Velankar (1950) studied the bacterial popu-
lation of the surface water, rclative abun-
dance of bacteria in the seawater and in
association with plankton off Madras city
(Bay of Bengal). He also made
qualitative and quantitative studies on
the bacteria occurring in  the in-
shore environment at Mandapam (Velankar,
1955, 1957). Venkataraman and Sreeni-
vasan (1954a, 1954b, 1956) cxamined the
bacterial flora of the seawater off Malabar
coast and off Tuticorin on the east coast.
Santhakumary (1966) and Gore (1971) made
some observations on the bacterial flora of
the Cochin backwaters and Cochin beach
respectively. While studying the quanti-
tative abundance of bacteria in the mud and
in the plankton tows off Cochin, the au-
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thor isolated a number of bacterial strains
and this paper includes detailed description
of morphological and biochemical features
of these isolates.

MATERIAL AND METHODS

Samples of plankton and mud were
collected from a fixed station in the inshore
region. Plankton was collected in organ-
dic net and mud from a depth of 6
fathoms was collected in a grab. The
samples were carried to the laboratory
in sterile glass containers, immediately
after sampling. Standard procedures (Kar-
thiayani and Mahadeva lIyer, 1967) were
employed in studying the morphological
and biochemical features. Plankton sam-
ples were carefully ground in a mortar
and then plated. Generic indentification
of the isolates was done according to a
modified scheme of Simidu and Aiso
(1962).

RESULTS AND DISCUSSION

A total of 57 strains were isolated,
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25 from plankton and 32 from mud. Five
of the isolates did not grow well and
hence could not be studied further. The
different isolates are classified into S
arbitrary groups for convenience of des-
cription, mainly based on their gram stain
reaction and ability to ferment sugars.

i. Gram negative non-sporing motile
rods capable of fermenting two
or more sugars.

ii. Gram negative non- sporing motile
rods capable of fermenting only
one sugar.

iii. Gram negative non- sporing motile
rods not capable of fermenting
any of the sugars.

iv. Gram negative cocci capable of
fermenting at least one sugar.

v. Gram positive sporeforming rods.

These different groups are dealt with
in tabular from. It is obvious from the
the tables that majority of the strains
fell in group 1. All the isolates were
acrobic and showed satisfactory growth
at room temprature (30°C + 1°C). In gen-
eral the flora is fairly reactive. While
gelatin liquifaction, nitrate reduction, am-
monia production from peptone and fer-
mentation of sugars are exhibited by ma-
jority of the isolates, indole is produced
only by a few. Gram negative nonspo-
ring motile rods predominated the flora,
a few gram nagative cocci and two gram
positive spore- forming strains (Bacillus
sp.) were encountered. All the Flavoba-
cterium sp. producing yellow, red and
orange pigments were isolated only from
plankton and none from the mud. They
were less saccharolytic and only one of
them produced indole. Velankar (1955)
also had isolated chromogens only from
surface waters and none from mud sam-
ples from the east cost. All the 8 deni-
trifiers, viz; strain nos, 3a, 4a, 14a, 15a,
16a, 27a, 28a, 29a, isolaied were of Pse-
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udomonas sp. and all were from mud
samples. Velankar (1955 /loc cit) also repo-
rted denitrifiers from mud samples only.

Nitrate reducers were present both
in plankton and mud. However, they were
more frequent in- mud samples than in
plankton. 7 strains showed good growth
on freshwater agar medium (strain nos:
la, 7a, 16a, 17a, 27a, 31a, and 32a) su-
ggesting their probable non-marine origin.
In general the flora is similar to that
reported from Mandapam (east coast.)
There was no abundance of Bacillus sp.
and other sporetformers unlike at Calicut
as observed by Venkataraman and Sree-
nivasan (1954 Joc cit).

ACKNOWLEDGEMENTS

Iam greatly indebted to Dr. N. K.
Panikkar, Director, National Institute of
Oceanography, for his encouragement and
interest in this work. Grateful thanks
are due to Prof: N. K. Velankar, Central
Institute of Fisheries Education, Bombay,
for kindly going through the manuscript
and for his valuable suggestions,

REFERENCES

Gore, P.S. 1971. Env.
115-119.

Karthiayani, T. C. and Mahadeva Iyer, K.
1967 Fish. Technol, 4 (2), 89-97.

Santhakumary, N. 1966 Curr. Sci; 35, 310.

Simidu, U. and Aiso, K. 1962 Bull. Jap.
Soc. Sci. Fish., 28, 1133.

Velankar, N. K. 1950. Proc. Indian Acad.
Sci., 32, 30

Velankar, N. K. 1955 Indian J. Fish., 2, 96.

Velankar, N. K. 1957. Ibid, 4. 208

Venkataraman, R. and Sreenivasan, A.
1954 a. Proc. Natl. Inst. Sci. India, 22.

Venkataraman, R., and Sreenivasan, A.
1954. b. Proc. Indian Acad. Sci., 40.
6), 161

Venkataraman, R.
1956 Proc. Natl. Inst. Sci.
20 B (6), 651-656.

Health, 13 (2),

and Sreenivasan, A.
India.,

49



Gore: Bacteria from marine plankfon and mud.

'spox paje3uopd
aiow Sutiods
~uou aAljedou wein

*spoJ 1i0ys
apjouwr duriods
~uou ‘3A13edau WeID

‘spox pojeduofd
snow Sutiodsuou
‘oanedou wein

*spoi
110ys s[iow Suriods
-uou ‘aanedou welnH

-spox a[now Jutrods

~uou ‘aanedau weln

spolx o[njowr Sutrods

-uou‘eanedau wein

‘uoly
~gj(odeyy Iejod yIm
spol }10Ys ‘Ldwumys

‘gipowr‘3urzods

-uou ‘oaneSou wely Ymmoas 100d A3

Y013 oN

Ymoi13 oN

Y3mo018 oN

ymoi8 ON

yimo13 oN

Yymoa3 oN

yimouad juenx
-nxn[ wrojusijrgy

‘(moas 1ood
K1aA) asnyyq

urIoJirg

asnyyq

-y3mo13 Jueln
-Xnj U0ty

‘A1p ‘esnyyg

Aupiqany wiogiun

A3tp1qun) wiojun

‘Supfeys uo

s3001d oyut psjquInio
gorym ‘doy ay3 e dpIfad
Jory} ® ‘piqin} wWnlIpsy

‘do1 oyl je
spd1ed ® ‘piqing WNIPI

pIqn} wnIpajy

‘doy oy
e 9a1f[ad ysippal Uy} ®
‘praIny Apydifs wnlpa

‘ptamny

wiojly  WnIPsWYIMOIT 53BISPON

20UIISIPIAIL
ysmjq yyum Luojod
aoejIns ‘punor ‘yuared
-SUBI} JSOUIE AYM [ed

Auojod sovlins (wrwi/ 1)
281e] PaInoj0d 3S0Y

*Kuojoa soejIns
a8uei10 ‘padpul proon

*Auofod adeJIns
‘a)ym ‘pa3pLr proonjy

*Kuojod
dorjuns punod ‘@3uriQ
*Auojod

a5ejIns Ppainojod pay

‘Kuotos asoeyins

putiol ‘mofek ysiudainy uopfueid |1

L
£3ojoydioN

9

juels Jede
1318MYSaIJ U0 Mol

S

juels Jede
19]BMEBIS UO YIM0ID

4
suojydad

19)BMBIS UO YIMOIL)

€

‘Jug|s Jede J9jemeds
uo Auojfoo 2y jo sdeyg

(4

I

apinog ON ‘S

SILVIOS[ SIL 40 SIMNIVEJ TYOIOOIOHINOW (B [ dno¥D

FISHERY TECHNOLOGY

=]
e



Bacteria from marine plankton and mud

Gore

spou
1oys aqrowt Jurrods
~uou 2AndTeu wein

Spol 3[now
aanedau wein

SpoI dnow Zatiods
-uou sAnjedou wein

spol
110ys s[nowr Surnds
-uou sanedsu weln

Spox
}oys onow Jurrods
-uou aAeIau wiern

aAIssed
‘spox j10ys Suilods
-uou aAnedsu weIn

spol s[ow
paie8uofs Suusods
-uou aAanedsu wesn

spol
J0ys apjow Sutsods
-uou dAMESdU Weln

spos d[nowr Adw
-n3s ‘y10ys Sutiods
-uou ANEIIU WeIDH

Yimou3 poon

[31m013 poony

ymoas s

yimoig oN

1m013 ON

Yimols oN

yImoi1d oN

(snoueiq
~wow) -op-

ae[nuIydg

asnygg

(oou00sopLLIt
ysin[q) -op-

op

op

(adudosaprit

ystaiq) op

ale[nuIydz

Ino[02 Ul YsimojaA
ueLnxXa| papeag

pigin} A[S1Y wnipay
doy ay3 1 apd1[od
unyy e ‘A3piqiny waojiun

Lipiqany waojun

Aipiqiny wiojiun

doj ayy je opoyjjad ©
piqIn} wnipopy

Aypiquny waojiun

Apigany wogiun

Yyimou3 1oog
*189)d 1SoWe WnIpaj

suiiew paje[auard
ypm Auo[od ajiym aing

Kuo[od
progaowe anyYm A

Kuooo doap nym apeg

Kuojod
aym (wup ) ofie]

widsew e[ngaiil
im Auojod
(wuwy 1) ag1e] ayym fjng

Auo[0s painojod weds1))

Kuojoo daap
punol aym jin¢l

suigsrw JenJaix
Uim Kuojod (wwg'|)
agie] aym [ngg

‘Kuojoo
punoir aseyins (wwg )
o81e] ‘mo[[ak ystusain

“ eLl

«  B91

“ esl

. m—ﬂ

(X3 “OM

PN eg

9

S

51

1972

1

VoL IX No



Bacteria from marine plankion and mud

Gore:

spoa a[noul JJoys
Suniodsuou sanedou wern)

SpoJ ioys
Sutrodsuou sanedou wein

spoJ 3[iow
Sunrodsuou 2anedau wein

'spud pajutod yum ‘o[izowr
‘spol pajeduols Sutr
-odsuou 9Aneddu  wein

*spol 3[owr p3jefuotd
Sutrodsuou sanedau weun

‘sjudwaAour dAlssed
‘spox Adwmnis 0ys
Juriodsuou aa13030u WeID

‘spod s[jowt
Suriodsuou aanedou weln

*spod pajeduola dnow
Furiodsuou aanzedau wein

spol pajeduold
apow  Suutods
<uou aAnedou wein

spod 3Ioys dour Julr
-odsuou aanedsu wein

Yimoi3 oN

ymoud
9)BIIPON

yimoi1d oN

ymmot3 oN

ymol13 oN

siowr ‘asnydq

wojift]

WIOJIL

usogiid

EX i

papeag

Yyimoad

Aip wiojiig

wiojuilltg

Jstow “wog(1g

(que
-unxny) -op-

Anplgany wiojiun
Kyptqany AAedH

‘doy ay1 uo 3potfjed
® ‘plqin} wnipopy

Anpiqung wiojiuf]

piqin
Apy3ts wnipa

Aupiqany waogiun
plqiny wnipaN

doy ayy e oporfod
uly} e ‘piqan) Wnipapy

Kuprqany Aaeay

Aplquny wiojtun

Auojod
plogsowe ayym [ing

Auojod punol
(wuiyg 1) 381 *98urIQ

Kuo[os Suipeasds ‘a3uriQ

Auojod 2oeJns anbedo
(wuwip' [) 3318 aNYM

Kuojod
ooegaus anbedo anym [ing

KuoJod pasiel
jussedsuesy auym aund

Kuojod pasies (wwp'[)
381e[ PaIN0J0D 50Y

s3ui1 oL1IUAdU0D YIMm
Auofod y3noud 3ym

Kuojoo dasp
onym (wuiy ) 9818

Kuojoo £218 wohoung

“ Ll

“ St

uopfueld €l

14

FISHERY TECHNOLOGY



Gore: Bacteria from marine plankton and mud

ds winiua100qoan)y AN Kjuo asojrewr
2 950N W0y pIOY + - + + - «“ T
ds spuowopnasg 950308[ JUSULIRJ JOU PIP
‘fonuuBU 29 ISO}[BUL
AN ‘esoon|3 woly proy -+ — + -+ + uopjueld 'l
01 6 8 L 9 S 14 ¢ [4 I
(ssoon|3
Jo Yoeye osiq
Joapour Apnjs (ssooe] % IN1se
Snuag [BlI9)0Bg  03) WNIPSW [O)ULBW ‘asojew  wijjdiuad suoydad woxy  "93LIIU 0}
s.uosJIy  ‘osoonig) siedns spJemo) uononpoxd uonoeyinby  uononpoad uononpat
pue ySn{ JO uonBIUSWIA] ANAIISUSG sjopug uiepRn RILOWWY 9eNIN 2In0S "ON 'S

saje[os! oy} jo sainjes) [esrweydolg (q

'SpoI Jow

Surrodsuou aanedau wein YmoI3 oN -op- -op- Aupiqany utojiuf)  AuO[O3 [BAO dIYM dung 214
S[[92 PaAINd
M3} M SpoJ d[now adeys JenSaur
Sunodsuou sanefeu weio Y1mo13 poon Isiow ‘w0l Apiqiny Aaeoy ‘Kuojos dosp ‘opym PO BLT
spud pajurod gum
spot pajeduold a[iouwr Kuojod
Suurodsuou aanegou weln yimoid poon ore[aulysy Apiqany usojluny  aoejans Surpeasds YA “ 17
Spod a[nour 20URDSIPLIIL YS! suidieur paje[nualIo
Suniods-uou saneSou wein YImoad 1004 -n[q ‘WIOJI[I] Aupiqany wsojiun Auo[00 958}4nS YA ¢ ¢
spod ojijouwr Jut doj ay) 1k 9pdiqped ® Auo[od
-10ds-uou saneSou weln  Ymois poon ssnyg  plqang APY3Is wnipdn sopjins punol SMYM PN BT
L 9 S 14 £ [4 [

53

1972

VoL IX No 1



Gore: Bacteria from marine plankten and mud

“ds svuowopnasg N

‘ds winpa100qoavy AN
“ds wnaronqoan)y AN

ds spuowiopnasd AN

ds spuowtopnasd AN
*ds spuowiopnasd AN

‘ds winpaaongoav)y AN

‘ds uiniiapo0qoav)y AN

*ds sououiopnasd N

‘2$0308[ put [o}UUBIU
JUSUWIIS] JOU PI( ‘950308[
pue 2s0on|3 w0y proy

*950708[ JUSWISJ JoU
pId ‘[oluuew pue 5o}
-JeUI ‘350018 WO1J PIOY

*95030'] JUIULID 30U
PIQ [O3UUBW PUE 350}
~[ew ‘asoon8 woly prOVY

*950308[ JUSULID] J0U
PI@ [ojuuBuI pue 3503
-Jewr ‘0soon|3 wolj ploy

*35030B] JUIW

-19) j0u pi ‘[oyuUBW
puB 3SO)[BUI WOJJ plok
y31ys ‘osoon|3 woiy ploy

1591 Y3 woij poe
£350308] JUOWLIRJ Jou pPIQ

1$91 9} WoJj pice
4350308 JUSULIDJ JOU PICL

18321 9Uf] WOIJ pPIoe
£350300] JuawIId] JouU PIJ

950}08] JUSULIDJ JOU PIP
‘[ojluuRW % IsO}BW
‘9s0on[8 woij ploy

(skep
- 0l‘mols)

)T

81

Ll

SI

£l

01 6

FISHERY TECHNOLOGY

54



Bacteria from marine plankion and mud

Gore:

‘ds onqig

'ds ouqig

*ds spuowtopnasg

*ds onqig

ds souowtopnasg

*ds wintia100q04).7

*ds winaa100qoan].y

“ds ouqiq

*950108] pur [ojlUUBW
JUSWISY JOU PI(] *9S0)[BW
ONJ  pue asoon|3 woly proy

35100¥[ JUBWIDY JoU
PIC ‘[oNUUBW PUE 3503}
ONJ -[ew ‘asoon|8 wolj pioy

*3S070P( PUE [OJTUURWI
JUSULISJ JOU PI(] *asO}jRW
DNA  pue asoon(d wouj proy

*95010%] JUAULIDY JoU
PIQ ‘[0lUUBW pue 950}
DN -[ew ‘3s0on[3 woij proy

*9S010B[ JUBULIDY JOU
pPId [ojuuBw pue 3503
AN -[ew ‘9s00n|8 woij poy

*950)08]
juswIdy jou piq

‘JoyiuuewW pue 9so)BW

AN 9soon[8 wolj poy

DONA *950108] puE 3sojjew
JUSWIIRJ J0U PI(T [o}UUEU
pue 3s0on|3 woutjy poy

DONA "95019%] JUAULIS) joU
PIQ ‘[O}UUBW pUE IS0}
-jewr ‘asoonjd wolj poy

- +

(N 9923}
03 U

-+ poonpar) +

(11

3

PN

(3

eg

eL

eg

2]

Y4

[44

0T

61

ol

6 8

55

1972

Voo IX No 1



Gore: Bacteria from murine planfiton and mud

950108 JUSULIDJ
jou pI( "JoIUVBUL B
-ds s2100qowiosoy N 9SOIBUI 9500N[T WIOIY PIOY

*2$030¥[ JUSWLIFJ JoU pIJ
‘[ollUUBW pU® asOj}jeus

-ds 4apopqowiodoy AN ‘as00n[3 wolj pOVY
*950308[ pue [ojlulew
JUsWId) Jou pi(] "dsoj[ew
-ds spuowopnasd AN pue 350003 wouy pioy
*9$0308] pUE 3SO}[BLU JUIULID}
jou piJ [oynuvew

-ds spuowtopnasd AN pue 2scon|3 woly pry

*350308] JUOWID} JoU
pi ‘[o}uURW PUE 9503
.ds 4o1o0qottoayoy DN -[ew 950903 Woly poY

'250)08] pue
[O}IUUBHI JUSWISY JOU

pI(I '9SOlBW pUE

-ds 4a100qowodyoy  ONA asoon|3 wolj py
*350)08] pue [o}luuBL
JUSULISJ JOU P "solfew

-ds 4a10vqouionpPy N pue 9s500n|3 Woly poY

950708] JUBWIS jJ0U
pig ‘[0}UUBW PUE 350}
«ds 42100qomiodoy  ONJ 1B ‘as00n[3 woljy pRY

(mors) +

(skep 01
mofs) +

-4~

(N 991 03 311U

4+ paonpar) +

+

(N 9033 03 31U
paonpays) +

€61

BLT

®91

Bl

eel

B[l

0l

v6

01 6 8

FisHERY TECHNOLOGY

56



Gore; Bacteria from marine plankion and mud

'Som} u1 paSueiie spox

p3teduols  smow  Juu 20U2SIPLLIY (ww 1) Kuojoo a51e(
-ods-uou oanedou wery  YWMOISON  YSIn[q ‘OIeJnuIYdT Aypiqiny wojiun)  PIOJdAW ‘9NYM ding « 14!

Imnojod ur Auofod

'SPO1 110Ys aynow Juriods ysimolof ‘ypmoid prqin} 2opJINS ‘WIOJIO
~uou salBaU wWelnH Y1so0i3 ON Jsiowr ‘papesq jsowsje wnipajy  -und ‘mof[ef ystuasain « 11

‘spou doy a1 e 9porfed

dIhow yioys utiods Y1013 £1p ung e ‘pigim *Au0[0d punox

-uou oAneSou welH  YImou3 oN W0 LY Aeyesspowr wnipojy  984e[ ‘painojooaduein  uourld  OI
L 9 S v 3 4 1
jue[s 1ede juefs Jede suojdod  juels 1eSE I2)EMEIS O
mME'ozSoE 12)BMYSIIJ UO YIMOID) IDIBMEIS U0 YIMOID) 19]EMBIS UO YIMOID) Auojoov o3 jo odeys 20Iog  :ON 'S

STUNLVId TVDIDOTOHIYON (B I[ 4N0ID

‘888 ou ‘eanmmemizeg HNJ ‘eArqBjULUIEy-UON AN

sed ou sanedWIS] = ONAI sAnRUIBWISJ-UOU = JN
pajuswIaj Jou 3s0oe]
‘[ojIuURW pUB 350} W

3so0on[8 wolty p1oe WIS — — —

(N 9513 03 iU

“ds svuowiopnasy AN (mo[s) + poonpai) - ¢ 174

950)0¢[ pUE [0}IUUBUL

JUSWLID) -J0U PI "3soijewr (N 2513 01 aunIU
‘ds spuowiopnasy AN pue 250on|3 Wolj poy — - + -+ poonpay) + “ ®LT
"950308[ puv jojiuuE
JUDWISJ JoU PI(] ‘9sOI[BW
'ds 4a1apqomonpy AN pue asoon[3 wo1y pOY + — - + “ BT
01 6 8 L 9 S 14 £ 4 1

57

Voo IX No 1 1972



Gore: Bacteria from marine planfion and mud

‘spol

*SuIoY

smow pajeSuofe Suf SNoUBIGUIS ‘qmo18 zcod  paSIE[ud YHM Kuorod
-1odsuou 2anR3U WEID IM043 ON ‘wrrojitgd ‘1es[d 1Isouwle WIS (wug' 1) 98e] ‘ONYM “ 6T
‘spol
pajeduold dow ‘Buis Kuojod
-sodsuou 9anedou wWein YmoIs oN jstowr ‘asnyg wnipaw piqiny y3MS daap ‘onym [Ing o 97
*spol Jioys Sjrjowr Sulx doy oy 1€ 9oifd Kuo]od ‘a3ym Jinp
-odsuou aAnedou weln  YImoid 1004 w0t ® ‘piqn} wWnIpajy  Juotedsuenwas S5IeY “ T4
J0BJINS XAA0D
*spo1 10Ys d[now Jull Suriaey ‘Auojoo
-odsuou 2aAljedau weln ¢ op Aypiqind wojiun  (Www ¢ 1) 9818 Iy “ VA
“spoJ 310Ys d[now Jul Kuojod
-odsuou oanedou wein ¢ op Kypiqin} wrojiun punox A g “ eHl
“mvo._ 110Ys ofouwr JuLr doy oy e apo7[Rd © Kuojod doeJIns
-odsuou ‘aanjegou Wein € . aje[nuiydy Aypiqiny wiojiufy punol ‘anym L ¢ 174
‘spod 110ys oW Suut Kuojoo 9oeIns
-ods-uou 9anedau WeID Imo1d ON wIoJig A)ip1qan) wojiun “ouyMm [[np ‘ad1e] “ 9
eJIms
'Spol JI0Ys J[NowW Suir ystmo[[ek Aysis yioows yim Kuojod
-dos-uou ‘aAnjedau weIn 3x033 ON YIMO0I3 JUIISI0qIY K)p1qiny uLoyu) punol ‘mo[[ak s[ed o Bg
spod 110Ys Sul Kuojod
-ods-uou oAnedau weld qmoid 100d jueLInXn] WIOH[LL Ayprging unojiuf} doop ‘o3ym I “ o
‘som} ui pafueue ‘spod
pareduoje apnow Sull yimous tood Auol0d
-ods-uou ‘9AIESoU Weld Imoi3 W3NS osngd ‘Jeopo jsowe wnipay wognound ‘yym Ind PR 74
L 9 s 14 3 4 I

FISHERY TECHNOLOGY



Gore: Bacteria from marine plankion and mud

1531 9y} JUSWLISJ 30U PIL

s uap00qouosyoy DN *£[uo 3s0on|3 woij poy + - + 4 + “ w9
1S91 Y3} JUSULIAJ J0U PIC .
‘ds 4a1opqowonppy AN *K[uo 9s09n[3 wWoIj prY + - 4 - + BS
(N 231
1591 9y} JUIWIS] JoU pIT 03 U .
‘ds spuowopnasg AN Ajuo asoonj8 woyy proy — — + -+ panonpal)+ ey

*J$31 9} JUSWLIAJ JoU PIf “AJuo
“ds onqiq ONA 950003 woiy proe WIS - - - - + PON

*A[uo 9soj[BW WO
PIOY :95030¥] PuUE [OJIUUBW .
‘ds spuowiopnosd AN 950908 JUsUIIa] jou PI(T — - + + + ‘ 144

*1§91 93 JUOWIY] J0U PICY
*ds spuoutopnasg AN -Kjuo as0on|3 Woij proy — — - + -+ “ vi

*950308[ pue [ONUUBW
‘asoon|g juswiIaf Jou pIg

"ds orq4 DN *3UOJE SOY[BW WOI] PIOY - - + + R
*3$91 3Y3 JusWIIA] Jou PId
*ds wniaa100q04D),y DONA *KJuo 9soon|§ wolj poVY + - + + -+ uopfueld 0]
1] 6 8 L 9 S L4 € T I
:ON'S
(asoon|3 jo 0SIA/NI ST Juo3
Jyoepe Jo spowr (ssojoe] pue uyjpouasd uol} uonp  -dod woly 9Au 0}
snuagd Apnjs 01) wimipsw [0JUURW ‘dsO3[RW ‘3500nT) spiemo) -onpoid  -ogjmnbil  wononpoid wononpar

[eudloRg  Suosjie] pue YIngy sieSns Jo uonwlusweg  AJNANISUSS  JJopul  UNERO  BluoOWWY  9JBIIN  90Inog

SILVIOS[ 40 SNOLLOVAY IvOIWaHOOIg (q

59

1972

Voo IX No 1



Gore: Bacteria from marine plankfon and mud

‘$pod sjipowr pajyeduofs

*INOJ0D UI MO[[3k

*ao1yjd
oIyl B M M0

*Auo[od punoix

Sunrods-uou ‘saneSsu wein Ymoa3 oN ‘KIp ‘uioji[id  -[[oA uspjod wnlIps 90BJINS ‘MOJ[94 USP[OD “ 91
‘Spus pajurod *JB3[C 1SoW|e ‘suidrew
Ym spol a[ijowr pajesuold wnipatr ‘doy ayy PAIB[NUAID UYNm
Sunrods-uou sanedou weln 013 ON WL 18 fjuiew YImoI10  Auojod ‘[eAo ‘aiym [ing “f 6
*‘Spol a[ijow 11013 jueBl ‘Auofod  uoy
Suwodsuou ‘cAnedou wein YImo13 oN ~nxnj wWioJIrg PIqIn} wnips 9oBJINS punol ‘o8ueiQ -jue[d €
Jug[s Iede .
A3ojoydIioy J91BMYSaI] juy[s 1ede suojdad juejs I1e8e 19)emess ‘ON 'S
UO [IMOID IIJEMEDS UO YIMOID  ISJBMEIS U0 YIMOID uo Auofod Yy Jo adeyg 9oInog

saanyeay jedldojoydio (2 111 dNOYD

‘1591 3} JUAULIIJ J0U

(N 931 03 93131u pad

*ds svuomwopnasqg AN PIQ Auo 9509503 woiy pry - - -+ -npa1) + “BeT
*3591 93 jusWIISg Jou pi ‘Afuo
-ds 42p00q0W040 Y AN 9soon3 woay proe YIS + - - - + “ gy
| 3531 9) JUBULIDY JOU I .
ds 43190q0UL04 YO AN *K[uo osoon|3 wolj pre SIS + - — + + “ gy
35919y} JUSULIA) JOoU PIQ
*ds 4apovqouioyoy ONA *KJuo 9soon[3 woly poy + + + - + “ e
JuswiIag jou pIg (N 934 03 331U pad
ds spuowopnasg AN *A[uo 9soon|3 woij proy -_ - -+ + -npai)+ gl
. 1$91 9V} JUSLIIA] JoU pIT
+ds Jdatovqowodioy DONA ‘Auo asoonj3 woij poY + - -+ 4+ + “ gzl
01 6 8 L . o 14 ¢ C 1

‘FISHERY TECHNOLOGY

60



Gore: Bacteria from marine planfiton and mud

*90UIOSIPLLIT doy a3 e 9porq[ad Kuojod Suipeaids
12002 aAnEdou weln -op- ysinq ‘woji v planj wmipay  (wwgy) oBuep hrp BT

19002 2A1ESOU WEID -0p- ISI0W “93R[NUIYOY Anpiqany waogiun  suidrews ye[n3on YA
Auo{oo juosedsuely, “ BT

‘JuswaguriIe 91| Ysour imo18 00d -fuo[od
‘19200 sAnEdaU Wein q1moi8 oN osnyg  ‘Iespo jSOUWI[e WNIPIN wioypound ‘ONypA\ PO 8T
AJojoydiopy  ‘juels Jede 10EM ‘Juels 1ede suojdad oje[d 1e3R J91BMEBIS UO ‘ON 'S

~Ysalj UO Yimolo 19)BMEOS UO YIMO0LD 10jeMEIS UO YIM0I1D  Auojod 2y jo adeyg  90ano§

STANLYE] TVOIDOIOHLUOIN (B AT JNOYD

*s1edns 3y jo

-ds wni43100qoAn]y AN Aue judwisy jou pig + - — + — “ 91
‘s1edns 9y} jo . .
*ds omqig DONA Lue juoway j0u PIJ - -— + <4 + 6
*sIe8ns ayj jo
*ds win1a21o0qoAv]f IN Aue juawisy jou pIq -+ — + + 4+ uopjueld €
(ssoon|3 jo 950308] pue os1
snuod joelIE JO 9pOW  [OHUUBW ‘asojew [()] §'T U uoy) uon suojdod wory  9yLNIU 03 ‘ON 'S
[emdloRg  Apnis 03) wnipow ‘osooniS) siedns -uad spiemol  -onpoid  -oejmbiy uononpoad  uonONpax
suosjIoT pue ySnyg  JO uoneuLULIa] KuAnisuag sjopuy uneRn TIHOW WY JJBI}IN  92Ino§

SILVTIOS[ 40 SNOLLOVAY Tvolwauoord (q

61

1972

Voo IX No 1



Gore: Bacteria from marine planfkton and mud

*$po. a[jowr Fururioj

INOJ0d Ul YsIppar

Inojos ur ysippal

ysippar wnipaw

Auojod

-a10ds 2amisod wein 3M013 s3BIOpO A YIM013 W0l A)1p1qin} wiojiun QoryIns YsIppoy ¢ BZE
‘aatssed
ouyjer ‘spod Jurwioj  sInoy gy 193 yor[q doj ay1ie Ajurewr §Imoid Kuojoo
~aiods sAnisod wern Suiwing yjmoad poon urojnLy ‘B9 ISOW[E WNIPI] JoeJINS YSD{OR[G P Bl¢
. -oyerd
K3oroydion jues sede juels 1ede suoydad Jede J9yemeas uo
IBMUYSAI] U0 IMOID)  JOJBMEIS UO YIMOID  I91emeas Uo YImolnD  Auo[oo 3y} jo adeyS o2inog °ON 'S
SEUNLYE] TVOIDOTOHION (B¢ A dNOUD
*3S3I 93 JUBULID] Jou PI(T
ds 4a190q01044OY AN *A[uo 2s0on[3 WO pIoYy + + T+ -t + “oegg
‘050308
JUULIDJ Jou pi(Y ‘[OMUUEW pue
‘ds aagovqoutoatfay AN asojjew ‘asoon|d wodj ploy - -+ + + o “ oz
*3$2 QYY) JUSULID] Jou PI(]
*ds «ajovgqouiodyay AN "Ajuo 0soon|8 wolj pry o+ - — - 4+ pnwy egl
astdint ouo ‘ON 'S
(es030®] pue [ojtuuElL Sz uiy[o uol} uony -3dad wodj 93U 0}

shuod [el10108yg

tuntpour suos
-J197 pusysnyg

‘osojfetu ‘osoon|d) -tuad spiemol -onposd -oejinbij
AJIADISUSS  3OpPU]  UNRPD

s1efns Jo uolRIUSID]

rIUOWIWY

uonpnpold uoljonpat
BNIN 9311108

SHLVTIOS] 40 NOILOVHY TVOIKWaHOOIg AD

FisHERY TECHNOLOGY

62



Gore: Bacteria from wmarine planfiton and myd

‘pajudwLIay jou
9501087 ‘[olluuBW ‘as0
'ds smjjoog DNA  -Hew ‘9s00n[T wiolj ploy - + + + + “ere

‘950107 pUE [OUUBL JUSW
-13j J0u pI(Y "Ajuo asoljelu

“ds snjjovg AN pue 3s0on{3 wo.j pry ~ + + -+ + pnN el
s1a/nl
wnipawt (ssojoe] pue [0} ¢z ulpo uon uon suoydod woay AU 01 ‘ON 'S
snudg S,u0sjIa  -tuuewr ‘9sojewr asoon|3) uad spyemol  -onpoad  -dgjenbiy  uononpoid uononpol

[eusloeg pue ySnyg siedns jo uongIudWIA] Kjanisuag  sjopug unepn eluowwy eNIN 2031n0g

sTIUNLYHd  IYDIWAHDOIG (q

63

1972

Voo IX No 1



