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The ability of orgmitsns; ‘isolated fron fish, to grow at low
temperatures has been noted by various authors. In this investiga~
‘tion an attempt has been made to determine the nature of this 'psy-
‘ehrophilie' flora in the haddock. The ﬂﬂti‘d importence of the
‘gsubject lies in the presence of proteolytic foims.

In a study of the bacterial flora of haddook feses, Reed
(Reed and Spence, 1929) noticed that many of the organisms isolated
grew at low temperatures. This must be the case when we oonsider
‘the temperature of the water in which the haddook lives (8° - 12°C).
‘He found the predominating om-\to be Proteus vulgaris. This
‘has a practical bearing on fish spoilage as the digestive tract is
‘an important souree of infection of fish flesh. Harrison, Perry and
‘Smith (1926) found Achromobacters and Pseudomonas to be the most
Gommon forms in sea f£ish and belleve these types to be of importance




in the d.oaaponinon of tmh. 'I’hq rocord mldmbla increases in
" the baetorial content ozrw Ropt on ucmmutmmm of
350,
The slime u anothor rooemnisod m of ingfeotion, Haddook
| #1490 150 boun studied by Spenco (160d and Spande, 1929),  sahvomom
. bacters and Pseudomonas were found o predoninate, nqnmn (1929)
Ml m&m isolatod from the 8)imo of mnm \vmidh erov at ~°0.
. ”muumon (1929) gives an mecount ot the meoru igolat.d
a-n- £ish and frogs in the eourse ef an investigstion of fwmmoulonis
of the salmon, Mo. u@nn. ware madaly seudomonas and A.clm-
mm. Host of wﬂao mvutl.mtou woma at temperatures of 16°
to 5?’0. ond, ae Moaloa, the orlnnam witeor foms, Achromobacters,
P_uudomm and -nmm.:u. prodoninate.
i Harison (1928) records an ‘orgunian, By saluonis postis, coua-
' ing & mmc salmon, which grows at 0°C, and is k$lled as 5700,
| in six daye, . Other fish pathogens have been described which progar
lov tenporatures.

. In this .‘ﬁmuumuon sampleg were taxen from living fish as
thay mulncm from the trawl lines. Care was taken to
prevent the ﬂib from coming in contact with any outside source of
infeotion before tho sanplos were taken, Hline wes collected by

2

nuitotaitcrnom. In the gase ofuoés. the abdomen was
pressed and the fodes tmnmrum uoum.o.) wore caught in a
naruo hotuo. The -myleu ware mm m soon a8 pontblo aftor
oouuﬂcn.




. Tne mediun nsed conm-a of the following:-

Wlk mch . 50O gms.,
; mim i 10 gnee
S
Su water i 200 o6,
Tap ntor : OOO n.

Presh Wm tnm-d. tho mxm mmd in a meat
W nLM and covered with the tap and sea water, This was
auwod to ataad ovmight. then boiled 10 to 15 minutes and fil-
toM mgm chme uoth. The ,)tptono and ngu wore added and the '
. resulting mixture mm ten nimutes, adjusted pil m. fnde wp to

‘volune and nmw 10 mins, ut 18 pounds. “This ws then filtered
through a thin layor of . a.iaoncnt cotton to rmn the prooipitato

© forned and finslly autoclaved. '
‘l !Ilo nim was platod out aimuy on agar plates, The feoas

. were di1uted with sterile saline and plated. All plates wers in-
nhatod at 10‘0, and examinod st intervals ntn good mwth was
'nurnd Representative oolonios trom these primary cultures were
_plantod on a uoond geries of plates. Puro onuurol thus obtained
wore. s¥udiod in dotatl, Growth rotes were studtod af 8, 10° and
as-e. and au auup; was made to 1donnfy tho organisms growing at
the lovcr tq-ntnrol. Borpey's Manual of Determinative Bacteriol-
Oy was used but -vyory few of the orannlm could ho run down to species.

m—-u nnlm wn uolstad from s0me tourtm thh. These

included nineteen Achromobactors, ’ﬂn. mvohaq}m;n.’ nmo uocl (8
gmn‘jmnan. 5 sran negative), four baeilli, two Pseudomonas and
three whieh do not £it into the classification, A dotailed desorip-
tion of the omnim t'.onm:.




Slime Organisms.
From mam S1ime.

mmone.- Behe & S.A4, 5

Rods, short, thick, Gram negative. mu-. '

Agar colony - Round, entire, smooth, glist«mim, m, white.

Gelatin stab- no liguefaction.

Broth - sediment, turbid.

Litmus milk - acid, :

Potato - moderate, filiform, nuod. gmooth, gnnming. dirty-grq

- Indol is formed,

Fitrates reduced.

Acid and gas in dextrose, maltose, sucrose, levulose, mnnltol.

A adonitol, salioin, and dextrin., Aecid in lactose.

Aoetyl-methyle-carbinol not formed. MHethyl red positive.

Maximum growth at 25°C, in 48 hours, at 10°C, in 72 houra, at 5°C.
in 168 hours. Growth at 5°C, in 24 hours.

An atypleal strain of the goli-aerogenes group, prodabdly
Bscheriokia pseudocoloides. Fits into this genus better
than into Proteus. '

O\ﬂtm Hoe= Bedels - :

Rods, short, thick, Gram negative. Non-potile,

Gelatin stab ~ no ligquefaction. :

Agar colony- round, entire, smooth, glistening, white,

. Broth -~ turbid, sediment,

Litmus milk - aoid, coagulated.

Potato - scanty, white, glutaning.

Indol not formed.

litrates not reduced.

Maximum growth at 2560, in 46 hours, at 10°C, in 72 hours, at 5°C,
; in 96 hours. Growth at 5°C, in 24 hours.

thai to sonus thrmbutor.

Culture Hoe= Ssd.R.

Rods, short, Gram positive. lotile.
Gelatin stab ~ liguefaction.

Agar colony- dry, spreading, yellow, Opague.
Broth - slight turbidity, sediment, pellicle.
Litmua milk < slightly aecid.

Potato - yellow, glistening, lpr.nding.
Indol not formed, .

Hitrates reduced.

Maximam growth ot 25°C, in 42 hours, at 11°C, in 90 hours, Growth
: at 5°0, in 24 hours.

Belongs to genus Flavobacterium,



mm 50.‘ 3;&\..6. 2 -

fnall rods, Gram positive. Ihma.
Golatin stad - eratoriforms liguefsction. ‘
- Agor oolony - panotate, entire, smooth, glistonings, pulvinato, yollow,
Broth - turbid cediment, » :

Litmus milk - very elow peptonisation,

Potato - scanty yellow growth,

- Indel not fommed.

litrates roduced,

Hoaximum growth at 26°C, ia“honn. 8t 11°C, in 90 hours. Growth at

5°Cs in 24 hours.
Bolongs to gomms Flavobaoterium, probably aguatilis.

Culture No.= 3.3,

Bmall rode. Gram nogative. m'u.o

Gelatin stabe no liguefastion.

Agar colony - round, undulate, smooth, glhnnmg. wsbonste, yellowish
white, medium ooloured preen. -

Broth « turbid, sediment, pelliocle.

Litms milk- no cosguloation, alksline. :

Potato - scanty, yeliowinh brown, plisteninge Mediw: brovned.

Acid in dextyosos

Indol not formed.

Iitrates roduced,

ilaximum growth at 25°C. mwhwn. stll'O. in 66 hourn, Orowth at

.. B%, in 24 hours.
Psoudomonas, prodbably Ps. rutida

Culture Jo.~ MJ8.1,. .

Bods, Gram negative, lotile.

Belatin stabe no liguefaction.

Agar colony- round, ssooth, glistening, whito,
Broth = turbid, sodimont.

Litous nilk « poptonised.

Potato - no growth,

Indol not formed,

Hitrates not veduoeds

Belonge %o mn Aghronobagter.

Culture Ho. 2,8,2,

Rods, very short, coogoid, clm-l:,v ond in peivs, Orm negntive, Hone
. motiles

Golatln stab= no liquefmotion.

Agar cclogy « vound, erose, smooth, ,u-tmmp. ocroany.

Broth- turbid, sediment,

- Liteus milk - aoid,

Pctato - sounty, uuse. gxutaing. bocoming yonowtah Potato

Indol ttmﬁ,

not fo :

Hitrates notm

Am‘hm“o

Mmmthﬂdb’o uum.anvo.mwm. Growth at
> 5.00 in 24 hours.

; Pmbﬂlg Wumobantor acidun,



' anm ﬁ'c— ’0’030 ‘
:::m“rw- -
Agor colonyw vound, small, hard, greyish.
30& - mu. sediment, pnd:t pduﬂm
acid, cosgulated.

¥
¥

o 'hc’ah .nuai. —wu. nxmnzne. boonnnlc dry, mmn. dirty-eray.

 Aetd 1n amm. AN 1adned. il itol.

| Maxlmm growth ab S5°Ce in 40 houre, at nnm‘«m

: at 5°C, in 24 hours,
: mummmmu. aenumtﬂoulywhh&. rot iculara,

mm no.- BQOOI. i
Rods, mediun length. Grea poduu. reu-mao.
Gelatin stad - stratiforn liguefaction.
Agar colony~ dirty white, confluent eolonlu.
Broth - turbid with pelliele.
Litmus milk - no chamge.
Indol not formed. '
Nitratos roduoed,
Aecid in dextrose and mm..
Doss not ﬂt hlo the ﬂ.unﬂ.um

; mm 80.- 3.003. i 4 ’ ;
Rods, varying from 1.5 %o uo. enn mdtim Motile.

i Gelatin stab - sacesto liquefestion, Complete in 4 days.

dgsr golony - small, entire bluish wnito, tranclusent.

: h'ﬂh turbid, light muum

"umnm-um.
~ Indol not formed, ,
- Eitvates meduced.
m&um.mmmo. ;
- Does not ﬂt m muuunm.

R
S

::- n.;sm nnn mfo iwu

m m . Qe
. Golatin stab saseste 1iguefaotions
mmmmmm m&,muzm
Broth - furbld, pellidle, -

s _umnnm-ﬁmm '

_Indol not formed.
Hitrates reduced. ' #
_mmmowmuc. ‘



‘ m nﬁw 50’.10 & 50’,‘0 Srei ;
4 aoa-. mu. ﬂm pusuv» mn-oe omml‘ na -umzy muen.

Gelatin tm- wp-mqm. clpmm to m.

Agar colony = entire, rained, smwoth, gmemug. mtety.
and mmood dﬁmm.mm,mmm

Broth - nmw turb m sedinant, wn mum. : :

Idtmis mmw . N ;

Potato = duil, white, rom mf' M-

Indol not mo ’ S e T o

Bitrates roduood,

Acid in doxtrose, mxoummwl. = s,
Mum 'ﬁh‘ll“. ﬂm md (Ohuur. W);

mwo LHioe= 80’.&

Rods. Gram necntives Muh.

Gelatin stab = no

Mnr ooumy - !UIIH. mth. Mlnhq. u-ou. mm htc m.

muxdnguumowdmmod.
mmu“‘w u“mgl‘r‘%. m”mglﬁﬂ'cow
96 hourss Orowth at B°C. in 24 hows. :
mm mmmm.ma. tmuu&h

Culture 5o~ a.r.l. :

~Rods, small, chaing, Orem umu'n. ﬁon-.otnn.

Galatin stadb - no liguefaotion.

Asu wlqw pound, mco. mch. gnstemmg. whiite. -

umamqm' L

Potato - seanty, nm whites

Indol not fomed, -

 Hitrates. reduoed. i :

o md“ﬂmmtuw ;

mmnm. in 42 houre, at 11°C, m%houn. at 5‘0.
.- 160 houre, OGrowth a8 5°C, in 24 hours.

,m t0 m mmu. ;;rohabl; As mmm.

mmi Hﬁﬁ* 3;1‘0 ﬁ QQ L.I. -

Cooous, smalls Oram negative. Nonmotiles T
Gelatin awummmm : :
Agur Golony e moth. mntnma, cntm. vlziio. o ¥
Broth = turbld,

isrates roducsd, , :
Aoid in dextrose.
Gorms Mim. e apium&s wcoumg co nnoxur (19:9).

ot Hecies o



AW

MMM % A

: lm‘ slender, Gnn mzn. Hon=motile.

otob - G
Agay eolony -~ round, smov tm m
mﬂ—tﬂﬂu.mﬂ”{w :
umuu-mmm
Potato ne growths

Indol not fomed. . .
. Hitrates roduced. ki
- Acld mm;'ouu mal ose m nmn. S

Delongs to morus AW

Culture Ho.= Jelebe l Bdlele
Cocous. Gram nogative. Bqn-pnu. .

© Gelatin stab = no 1

iquefaotion,
Agow eolony.- round, entire, mth. gnauusna. white.
Broth = turbid, codiment.
Litmus milk « no changes .
Potato - no prowth.
Indol not fomed.
Hitvates not reducod. .
Acid in dextrose. ’ ,
mmw nmoom cuuum {Coln) .

Culture Noe= QMQ :

' Bods, 8rort, thioke Gran negative, Non=motilos

Gelaotin stab - ‘ ;
Agar eolony- mmall, rmd. cnura. moth. &ummu, raised, wiite,
Broth - turbid, sediment.

Litms milk = no chango.

Potato - no growth,

Indol not fommed.

Bitrates reduced.

‘Slight scid in dextrose,

MM.-

mm oW h. 2.

Rods, medium, Gram nogative, muo.

Gelatin cﬁ)- no liquefoction, mediun oolcmnl groen, .

Lgary wluw round, entire, smooth, plistening, mtul. -nu.
Hediuwn coloured yellow-groan,

Brothe turbid, sodiment, pollicle.

Potato - moderase, eprecding, flat, smooth, am. tau. Mediun mac.
Litmms milk = no ohange,
Indol not formed,

- Witratos slightly reduged. -

Acld in dextrose. :
WM“”‘UQh“m,ﬁ‘n‘cchuhm.nmaom
96 howrs, Matb‘c.hum

Genus ?lm. repembles Pp. ovalis,



'r’édwusuu.

mm N0 e ﬂsuo'i e
Roda, short, plunp. Gram n-.mvo. Fonmnot110.
Gelatin stob - no liquefastion. :
: AgaP COLony .~ Creay-white, mu-a. mwm.
. Broth - clear, sediment, Slimy.
i uu-; 2ilk - 0o M ‘
Indol not fomed.
Hitrates rodused.
%o aoid or gus in carbohydrates used.
Probably- of n-n Amw.

cuﬁa Howw Sgilebe A |
Rods, short, plunp. Gram negative. u“tno.
Gelatin stad - no liguefaction,
Agar colony- yound, raised, smooth, uuuuhc. white.
Broth= slightly turbid, udm Sdmy .
Potato - :
Liteus milk - no M&Os
. Indol not foymed.
Titrates redusced, :
- Slight a0id in dextrosa.
L 0f the gonus wmmm.

Ouum Toe= Gollabe : - .
Hods, Oram positive. Spores. Motile.
Gelatin stad- saccate liguwefaction.
 Apar colonye~ flat, spreading, dary, lli@tlg 'tﬁlkl.d. muh WMQO.
Broth- turbid, slight pelliocle.
Litmus wilk - no Penotion. ‘
M‘“ -
indol mot fomaeds |
Yitratos roduded. % .
Aoid in dextrose, -nnuo. nuon nd mmc.
Delonss to gonus Booillus.




BDodsl, Dot 1508 mu. m and 1o paires amn-pun. '

lHonemotile.
Golatin stab =« no M\ntacuan.
. Ager oolony - pound, entire, 8mooth, gunm. -mn.
Broth - turbid, sediment, |
Potato - molnt, auv -hm. Mc.
Litma milk - :
Indol not m.

© Fitrstes not reduoed.

Yo scid in carbohydrates used.
Meiximum growth at 26°C. in 42 hours, ot u‘o.tn“buu. :
m umww. renomblos A. soldum,

MM Qe ';Dolo _
BRods, ploocuorphic. Grom negative. smu..
Gelatin stabe no liguefaction.
Agar Golony - yound, smooth, glisteming, ﬂnu.
- Droth - slimtly turbid, slimy sodiment.
Potato - no growth,
Litous milk - no chango.
. Indol formed, slight.
Nitrates not veduced. OB S R Qest
uummém maltose and mannitol.

Culture 110, = '.D-ﬂ'. - ;
fods, small plender, Oram negntive. Nonemotile.
Gelatin sted - no liguefsotion, i’ :
- punetate, ontire, smooth, glistening, yellow,

. Agor colony =
- DBroth - slight even turbidi

turbldity.
nw--nmymmsm
Litmus milk -« agide
Indel not formods
Nitrates not reduced.
 Maximum growth-at 26°C. in 72 hours.
Mnmm ‘probadly Flav. brevis.

' mm lu- Poleds L e
vounded ends. Grem negative. Hotile,

muu u&- no 1igunefaotion.

Agay golony ~ round, amcoth, glistening, mm m“.

l:alih turbid sedinont.

Potato = slightly spnunna. yollow,

Iitmue milk - peptonised.

-Indol not formed.

I'itrates reduoed. :

Aold in dmo

mm- to pomus Achromdbagtor,

10



g

Culture No.~ PyB.2, = :

Rods, form chains, Gram negative. lon-motile.

Gelatin stab- no liquefaction,

Agar colony- round, entire, smooth, gnntu.mg. mu.

~ Broth- slight turbidity, sediment.

Potato=- no growth.

Litmus milk « no ohange.

Indol not ‘Omﬁp

Nitrates not reduced.

Aeid in dextrose and maltose. :

Maximum growth at 26°C, in 42 hours, at 11‘0. u 66 hours, at 8'0.
; 168 hours,

Belongs to gemus Achromobaster,

Culture No.- FH.2, , .

Hods, short, thick. (Grme negative. Non-motile.

Gelatin stab- orateriform liguefaction,

Agar oolony=- vound, unduuto. smooth, ;nuomng. Croany bnunhg flat,
" cone,

Broth~ turbid, nuunt.

Potato~ white, glistoning spreading.

Indol not formed.

Hitrates not reduced,

‘40id in dextrose, maltose, sucrose and mnuol.

0f genus Ammur. "

Culture Hoe= FH.3.

Rods, short, occurring singly and in puu. Gram- uaaun. Motile.
Gelatin stab- no liquefaction.

Agar golony- flat, smooth, white transparent.
Broth- slightly turbid,

Litmus milk - no ahnnp

Indol not formed.

Hitrates not reduced.

Potato=- no growth, :
Aeid in dextrose and maltose, :

Genus Achromobacter, resembles A, inunctum,

Culture No.~ FK.

Rods, short, thick. Gram positive. !Muh.

Gelatin stab=- uquuaotmn. napiform to stratiform,

Agsr colony- round, entire, smooth, glistening, tam

Litmus milk - peptoniged.

Broth=- turbid, sediment.

Potato- moderate, flat, smooth, glistening, onnco-nllw.

_ Indo] not formed,

Ritrates reduced.

Acid im dextrose, maltose, sucroge and mannitol,

Gerus Flavobacterium, Resambles Flav, fucatum (W) ‘exeopt for
sugars, Resembles Willlamson's No. 13 exeept for motility
and 7,0.,d280.H.8.%, ;



- Culure Loy v.x.z. oy S bt ks
"Bolls, shor, thigk, ahors M, Mm&tﬁm. cenh-ai spores, rods
G e swollens Motiles

e MWM)& nutd. mam | i
Wﬂlﬂm tO greayish,
v Hadvea t\un!ng brovn in oid( x :

Broth < Ch:r. pallicle. m“.

POLAtO =~ whito meadlna dn].l bminr wr
. Litmis w1k - pepbonised,

Indol not foimseds

Iitrates roduced.

Acld iu dextrose and muou. ;

Buolliune -ubmu. KA

 Culture Ho.s Foi, m AT 2 B
Rods y~ghort, thick. ml\'o lon=mot o.
SEAelin stabi 0p Lichatootion.

Agar oolony- round, amooth, guaceam; vmn.
m mu.vmm “
a 80an M’ AnYe
it milhke a0id, :
indo} not Lormed.
Yo acid or gas mhgdmcoo wsod
Bel0ugs to o Aslwocobaators "

"MWMOo

Odhn 80.- Hay 5010' & Bozo
Rodey short, thick, coccoid. Gram negative, Mtno.
Gelatin stabe no liguefnotions
Agax esolony- Pound, sm0oth, gu-tming, entiro, \vhuo.
- Brothe turbid, sediment.
Litmus miliee n0id, reduced. :
Potato - wmnm eroany . i‘otato mo_d.,}
: mmm mt wduged, '
lio acld in ‘Garbohydratos used,
 Maxioom growth at 28°C, in 24 hours, at u-a. in 48 hem. at 5‘0. in
< . 96 bours. Adrowth at §°Cs in 24 hours,
‘Resenblos xmw acidun,

Nm u’ﬂ' ilaColls ‘ u
iods,. Oran m'u. Act tow m Be
biquefaction,

Golatin mb» o ’u
Brothe turbld, sodiment, gf-uopwz vhite selitoies

. Potato- deep golden yellow growths
"~ Litmus milk « glipghtly alkauno. '

Indol not formed, ;

[itratos reduced, :

Wbm.

duxioy grewth at 25°C. in 42 mn-u.uumm an‘c.u
; : 120 hours. Orowth at cu in 24 houre. :
,mmmm auhat nav. -qmmu or candam.




o "‘muwm
Wanm-mm. muwmmummrmma-
muun.-nmwmm &oomwmm”:
_'mmmutm.mmwmtmpocmt- Howe
m.mummmwwwumm '
m.ummmwmcﬁmmw*o..tmm
"Mmmmmmumcu.umwmm.
"'mtaanm. mmmdnm&utmw‘

s mmmhundhhnwmw«mnw

: _'mwz:ummmumotusuuuummrm
tun'- mm(m!mnm;mmummmm

‘ :'m po84 hi' ""‘ m’ A

: . Kbout the m Alstriution of Amm and nm-
,mmmumamwmmmmmx
mmmmmcwmammsmm
2ovess mmummwueunm. 1t soans 0dd ghat
'ummmm :
mmnmaumwmummmm.
| ‘nmmmuaxmmw“.mmmmm

- mub;n.n - (1980) Momal of mmm me
" e, odition, Balts :
mmm- {1903) mm aq. m. mu.m‘m Sta.



‘.Rmuon.r.c. =~ (1918) Rapon m mtm ot wnted
: -@almon from Mirasichi Hmm pmﬁ. NaBa
Gessional qu' 3Bu. :

xsm-on.r.c. - (1926) 2he duwlonuon of halibut.
Cane Jour. of -lesearch )Ly 214-30,

Mﬂl‘roci. Heile Pﬂm md PAUPS N wthd- ‘1’“) The
basteriology of cortain ses fish, Report 19.
Uats Resesreh Ceuncll of Omam

ancnr. Gude = (1920) Studies on tho Codcogese.iX. Purther
studios on tho classification of the lioro-
0006l u.x, Aari. Bxpts tas Tock, mn. 138,

Hmtar.A.c. - (1922) Basterin of dooempocu@ salnon. Jour,
Baot.]s 66,

nua.a.n. and c.um (1929) ko inteatlonal and sldme . .
flore of the hoddook., Oontrid, to can. Blol=-
Oy eSe 1Y, Hos 19,

Piilianon, 1.3 4P, = (1929) 4 otudy of boetertal infeoticn
. in fiph and cortain other lowor vertebratos.
Fisheries, Scotland, falmon Lishs, Noe 11,





