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I. INTRODUCTION
by
3. C. Medcof

1951 several xperinen
ghotled aimn g A veze acntna at
+ Andrews, N. sh Inspection Laboratory, mpmnnc
oF Fiohesias and ‘Lne Pisheriss Research BOsRd of Gapad
cribed {n Vamsoript npan of the Biologteal | 5t
120" (Pish, Ros. Ba The results showed
certain conditions he sew
sely This mmu-u-e Tnetiof

1f-oleansing of soft-

coul that yould peratt clnnﬂn( 125 targe v
clams Bo such an extent that they v L e st

hare are considerable stooks of polluted slams in the

Naritines and d be doubly a could be
e o B o ol e ol

Pubiie hosith:

ithout Tiok vo the

(1) The incoms to the clam industry would be increased.

(@) T Temcval ot denss stosks nov groving, i oontantaated
extont slininate the health hazard that elams
oty oy o R L

8 Sevie of Report No. W in Mareh 1952, the Inter-
d-p-nnm-x Shol1tisn Gomnittee Tecomended further co-Gperative
ation designed to improve erstanding of the oleansing
g to develop o RIS oy vhes T Ceaghing oo

u o Tecomentation nag been acted on vith
;u:;uﬁ-um b{ four d1ifferent agenci. title page shows.
the work was all done in the St. Andrews, N.B., area.

estigations by the Fish Inspection Laboratory covered

the g:;-m. lgru U 029, July 1 to August 6, September 15 to 30

to November 3; by the la ratoly oF Tygieno, April
zu to_June 30 and by the Public Hoatth Engineering Division, September
8 0 10.  The Fisheries Research Board un..umm vere lotiv

e
t this poriod not onl ‘“ with the reported

ependently but also in' :;:‘“:n‘ Lh-lln"l;:utnu
X heraver possible by supplying bouts
and oq nnz pmnnu Zatorials and ovl

Prograus as they vere assembl:

f}n:i‘ohnru vas eno oaptiation, edtting, yroduction and distribetion
of thts repo:
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In editing the report the pagination and table and figure
s bosn made sequential throughout. = It is belleved hat
Ts uiil Beaia the confusion s reader Might sncounter i
Aittoront vable Ls tn the roport,  Ror b
res have been made to conform with those of the
Lustrate.  In folloving this convention
Fure and cable muabers ipped over, e.g. there are no
£ikures mumbered 8 to 11 (inclusive).
s boleved that the effarts of the several persons
imvolved m :n-n studies have improved cur understanding of the
¥ and shoun the feasibility of

Leans: in an impo
et ey teation of The prineiyles taves

t would be wrong to close this section without a state-
ment c. the amicable relations he has
bad with all those who participated in the work and of his praise
for thelr interest and self-sacrificingly industrious efforts in

conducting their progr
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I1. DESIGN AND OPEPATION OF A CLAM-CLEANSING CAR

1t succsssive comercial-size lots of polluted clans are

to be exposed for several-day periods in clean water for self

cleansing, some holding device is Sanuized to Baintetn tem there
£ hand! rollow

f it.  Last k (
bushel wooden hods of the type used in Halifax County, N.S.
(Medcof and luanau 1553) Theons gooh conditions. Tou closasing.
that a floating car for holding groups of hods is
ed shore installstion
T (See text figure) va:
1952 ny- the Fisherios Frmis 2,

This 26-hod model with which ve worked was cheaply made
Vood $0 svold any possible vln  SEfects that sap or

From this beginning
eveloped in the spring of

erie doeching ek v Vood might Lave on clams hald in it. It
Rty oo e b starteiL et to

Man's welght even vhen 1t was fully loaded vith clams and o ith-

stand

pelascain o dmed vith g Tounding-out” in the intertidal
eus as the tide drops. A% 1ae 1t vas
Bon? 0 SoeeaT tahe towed iy oe Ran in i oered post s

requir

e hods vere held at such 4 level that the clams in then
hen

oat, They were lo

o, elitlos Shen ate or

out of spaces prov. t the corners kept

heds 1n position. A  retaining ‘scrasn, (it mesh) above prevanted
lams from being washed out and a locking bar over the free ends of

Sha hots preventes thea frea working cute A spegiel Looking device

vas added dater.  Fins dropped through holes in the plank cover

engaged vith the imner ends and prevented removal of the hods.

pias Amesed. oo kept-ia plbea iy o binged Bosre that soild Do,
ocked in position.

With the grast amplitude of the tide in the t, Andrevs
area 1t vag fousd possibls to moor the car in such u position over
paxt of | that a motor truck could be backed dow

h the' m n

Soritar Leaiing and dischazeing 5 poi
hovever, 1nulnd st air-exposure period for zSa
clams being treated and 1% vas ur«é hat 1t protorlhl' to

Hoor the float further cut 5o t osure period during
treataent vould e stort, then ors Fovari at aigh t1de
Rt Tefire Tt vas PLead oo 1568 or Sisearen o:

The car vas moora fron either o both ends so that the
long_ax axaliel o the. Siial curcentar  Zameant tiat the
Verer perostatad B o kods sideways providing vhat was con-
TiiereR 5o ba ‘foot ‘conditions For bringing Alewn veter to the sntmals
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Being cleansed and for clearing avay the products of cleansing. The
and the complete opemness of the

a regular s of
e dciotani iy b fotanfest wlih theis siviasing of M

Basically the design of the car proved satisfactory but some

vere have been suggested
circument them. ‘The hods somstines ssized in thelir grooves.
Ihts difticulty could be overcome by Gore precige carpentering of
B bha ciiig ase Sty ining the design of the car to enab

and unloading from above. The planked top co'uld -lsuLbe

Wiviiet tatn deire Wluca down, tha mit-Lim o ther
Douid b s4f into piass and BALA Lhers) ad thay Sehmov: 57 ssresnlng
But 1t would have Lo bs fixed to the ihsids of the door’and the door
would have to be locked. It is questionable whether such a change
would cure more 41ls than it would create

A good device for barring cars against thieves might o
ntght not be needed in a comercial operation Decause even the Bast-
constructed cars would require constant supervision by a watchman.

An improved system of mooring seems desirable and a “running
1line" with pulley attachments would seem the simplest solution. This
device allows sameons on land to haul the car shoreward or seavard so
long as it is arloat.

e af Ricar of taif ko pusitvigl Ui Slaecslngiof
clens in % g e B iy ig nas grest advantages
woul

grouwnds so 1f cleansing
s into vogue the introluction ri o
Bedtsturbing to those atfected

Beferences
Medcof, 3. C. and I. 5, VacPhail.  Breskage - the bug bear in clam
195 1ing. Fish, Res. Bd. Can., Px-Ds‘ iuy. (At1.) 54:19-25,

Jlicn, Mo A, B, Wilans and D 8. Colvell, . Prelimtoary, emeris
ments in the sel-cleansing of clans (jya areparis).  Fish.
Rone ni" Ganes W Rop. Lo siner b0 Bgerie




1. IN THE OF CLAMS (Mya
arenaria L.)
by
W. Mullen and A. B. Williams

SECTION I  INTRODICTION

the e
e et e il e e o

In addition to these, the objectives included the gaining
4 {nforiatibn co. the HechaRLen of seli-oleRaRiAL: T yrumcu

rtance of such information vas fel
throw on the sanitary significance of selt-
cleansing, as ordinarily used, has me: e pro by
ollated slams rodice their coliforn bacterial cownt to 2400 per
00 ml. or less) a level considered to indicate, in clams taken
ground, edibility without serious danger
athogontc baoteria. = In sotting this 2400 level for

would never carry intestinal pat
. "It tho mechanism of self-cleansing of polluted

s vorsshowt to be auh that £t vould reduse the muabers of
T same extent as 1t doss Scliforas, tnere

he 200
' Cretes appiioamis to sel-siseased as

e
standar
o Girectly Tished olams

In this t may be well tc here
gro justisiable doubts as to o e By of zm e
basis used in setting the 2400 level. T e
on

VIth by Recn ot c. (3) and need mot be diseussed here:




S

f the basis for selection of acceptable bacteriological standards
m T dizectly fished class is not a purpose of this vork but eramina-
o mechanisu of self-cleansing for the purpose of discover-
e ither 18 Lo susk’tunt Lho aasbitiey‘ar nath pEifeetssnsed
and directly-fished clams can rightly be judged by the same
standards, is among the purposes of this work.

It is true that such comparability is already assumed by
those overments whoss public health regulations perait the market-
ing of seli-cleanse fisn.  Moreover there have | 0
o e oy £ Mgt L

shellfi the regions so governs
tions have for some years permitted the marketing of oysters
cleansed by the re-laylng method and the consumpti
T beon reported to have d disease. Accordn
(5) and Sherwood (10) the British record 0 cages of intestinal
dissase traceable to the conmumption of self-cleansed mussels.
Sintlarly the Anerican Tecords show no evidence of diseae having

on borns
evidence stther for of against the ale il et e R
of self-clnn ed and directly-dug clams would assist i removi

the uncertainty characteristic of present day shell rit
bacteriology-

In secking such evidence there sre certain approsches which
suggest themselves. Ltative tosting for Lut;
pathogens during self-c or
laboratory comparison

lans, Yot another is the car: out of experinents designed
to reveal informstion on the relancn:hip betwsen the o

sohniques required for the identification and counting ot iredin-

S pathotass tha Ei8sE v spptosshes. sre impracticable in field

cxperinents. The third approsch is the one most easily incorporated
8,Progran of f1eld vork, and 1s the one used in the experiments

et el

It may bo vell to consider st this polnt the possidle
significance certain kinds of bacteriological informatio
Right be Boughty would have in our thisting sbout tha semsrel.
Droblen of protscting the public health.

(1), Ir the retuction in colifors bacterial counts vere shom to
be brought about by the action of bacteriophages or soms o
or agents specific for members of the coritorn
up of bagteria, thers would be mo guarantes that a parallel
Seduetion of sowage borne pathogenic bucteria takes place:

(2) On the other hand, if the reduction of coliform bacteria were
[ oibe beoutit bt St s lonla gy

with other species o° the flora uider the conditions of
Sompereture ‘ani ssliity exirting in the clems vy coe



o S eme pelitL st A

Satf-oleansizg 1t v onable
& Bly hartssia Sorh
g B ot Kl Bt g A
growp.

(3), Stutlariy it the mechantam of colifomm bacterisl reduction

vere 5 be.cne of physical renoval of these bacterta through
the -euon b3  vater and food passing through s
S0 10 oacry SEf vl Frestiand of AL1 sevsions

2 the sasterial mopuistian;

{8) | Pysiologioal inforaation as to the clams feeding, digosting
and exoreting processes could not fail to throv some 1ight on the

oot oan be, SriGiAad froa Bielogisat Tiatutures

I3 $he; Has evittauigiter the 1952 clan cleansing investi-
tion cnly a porticn of the desired information could be sougnt.
Enough w %y advaneing an hypothesis as to the

Bochinisn of seLtoolesnsing, The MTpethesis L Seait vith in'the
final section of this report.

2. Allotment of Time

The Bonth of April as devoted chlefly to dmvestigsting
Shessctents ob/basly epring ons on clam cleansi: no:
g under mid.

st

of a clam cleansing
ust and late Bopnnhnr Vore caployed
surveys of t

13 yorth while to review the methods with the purpose
of Msoertaining thelr efficacy in yielding sonclusive re

Teview sho:

ampling progtas, tne Moot Provasle Nutbor method, and

applicability to bacteriological analyses of shellfish.
(a) analysed consisted

ar trotve STAE RN - RN Comath: Toon sue Torfous

In the voric sarriod out prior o ady To72, "surelctont cluns vers

dsed from ench of these Suaplos to T contents

This 100 al. vas diluted With 100 ml. of sterile tap vater, the

Bixture blended in & Naring Alendor & so on Aceordiny

practice recomsended by the U. S. Public Health Service (v).  After

i’
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Py 1st; 1992, the tuelve cluss of esch samle vere siucked into &
hrasdor, and the tap vater. ailution, at £ the
C

n he_chang:
frequent necessity of using only part of zn. nun cmmu of
1am in order £o obtain a yoiume of exactly 1
the 1ikelihood of uneven distribution of the clm'l b.cm-m Locd,
arbitrary division of the shell contents seemed un

sttempt yas made to Glscover the extent of varistions
a8 to col1fors basierias 1o sacuk 1EEA

Stages of self-cleansing.  The maRber of lero-bleaters vhieh could
bo made available for such vorkws {nsuficient, and more urgent and
readily out lines of investigation were followed.

(b) Bacteriological methods - The Nost Probable Number Me
or the enmmoration of colifora bacteris is based on & pran.buny curve
Tepresenting . the mumber of coliforn bacteria in a
T I T Series dilution &nd lactose fermentation
method, (3

een shown by Ealvorson & Ztegler, (2) that, assustag
completely unnum suspension of bicteria in the sizple (aftor blend
ng_in case of clane) and perfect technigie
anatyst, any obeerved H.P vary betvnn 507 Zaa 3608 0% the
Srat HeB. A vhan the Fiva-iibecper-allution metnsd is bsel. . These
Lovestigatchs state that their calculated Tange of orror applies in

and tha ? ‘the observed M.P.N., lies
ona the tlnits of nts 308 06 360

68 (2] somslagititiat cijes wpayglas

Renn e errors
{n he propiratian st Abelifien ‘idens the rang
o

I
Properties of the m

of the inacuractes inherent in the methods
analyses chried out in the vork hereln Teperted vere replicabed
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froquoncy of sampling 41d ot necessitate so mich vork s
cable le value which

]
£
£
.
5
g
'5

al. s, 1f the
Ties far off the line of progression marked by it Verstasas thtas

tal plate coants on mutrient agar incubated at 37°
05 sted 20r sSpiriagiRusTuomotutretiond of ee Srine bas arla
in d1fterent lots of elans.
becterds vere able to grov on this media at 375 Gy their mumbers
o "boen Instgntfiosats

al - The stocks of polluted slams were procured by
o close 1, Aarevs

(e)
Qigging from an ‘Harbour.

The-oversised”and the infired
and tmkld to the clolnlinl

ng e en- vu -oond eer the
101 20 the car
porattien o3 to s hour eix exposire f the clans. sach Tov tide:

Table 1 and
Ehe. tobloving consiusions-

‘ Durtng the Cirst bo bours after tramsfer; lttle change ot
in the mumbor of soliforn bacteria in witn
he

next. 12 haurs, novever Tsgally Tepld sTonen
o '} houra. there vas & deFinite
e noveres by 109 Bonss. thels Setbere

it

2. Clams vith & dug-age of 24 hours demonstrated no self-cleansing
during the first 24 hours in wator but from that time omvards followed
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8 clesnstng pattern very sinilar to that begun at the 4o hour point
by the O 'tug-age"clam:

31, 0o ThS, cele;clounsing of the 4o hour wdug-age” clums follayed ¢
stag erved during the 1951 cleansing experiments. (1) That 5
um ®cleansing during the first 24 hours after Sranster, little, if

during the next o hours; and a final o cloensing beglnning at
e 08 Pours vhich brought the coliforn bacterial count dov

Table 1. The Host Probable Nusber of Coliforn Bacterta per 100 ml,
ell contents of clams ut different tines during
Clatneing; WASGE eatly spring comaitions.  The rout iots
Sosted nad differont waug-ages”

£ 36 8
Clans hrs.  hrs.  hrs. hrs.

Dug-age Initial M.P.N. M.P.N. M.P.N. M.P. PN, M.P.N. M.P.N.
of M.P.K. 12 60 72" 109

0-2 hrs. Y,700¢ 24,000 24,000 2,400 16,600
18,000 000 22)000 17,000 17,000
2000 000 2L+ 17,000 11300

a hrs. 35,000 24,000 790 2,400 230

33000 00 9,200 5,400
oa 24,000 5,400 §,200
Av.zs,oco 7,000 5,600 7,300

48 hrs. 24,000 17,000 9,200 490
35,000 17,000 9,200
17,000 5,400

00+

4v.75,0 7;506
TZEr g0 T,000 270
243000 hoo 230
17,000 330 3,500

P —w I

* This value discarded in calculating average.

72 hour mazk to that level considered scosptadle in clams taken direct-
Iy from the flats. Hovever, in these spring clans, the initisl Zate
vas somevhat slower, and t ree of cleansing reached, before the




o

24 hour levelling-out, somewhat less than in summer clams studied
last year (1).

b, ¥ 36 hours! exposure to ater, the 72 hour "ug-age® clems
Fecused thelr colifors bactesia) Geunt to,an extont that indicated
a rate of self-cleansing comparable with that observed in the 1951
B 1 he results show 1ittle lessening of this rate until
after 72 hour:

e el i count o R e

ans,  However, it m
Fluctuations interfered vith n s
possibility, the results of experiment L mist be Eost cautiousiy

6 oo Tia Mo hommana 72beus dug-ager olens exhibited more repid apd
extensive self-cleansing than did the O hour and 24 hour "dug-age"

During winter and early sﬁx‘in( clans in the cold mud of th
beaches may live at o lov metabollc rate - pertu
hivernation. © It 1s possivl

rather than returning tely
Tad RIS 10tk (redhibed sreid ve Sewkiiy ifsrotoot,

8.  Further early spring trials should reveal whether air storage
could e useful in conditioning spring clans for self-cleansing.

;| Clamg were procurst and handled as described in Section 1
Samples vere taken at the time of

Slesmsing station eat sgain at 20 hours, th beginning o

Rrmraisasicl, tuds o bons £ later vhn, the flaing tide snisa

Eibeaiposuse: " 'The éiams were. seapied ai t 32 hrs. and at 36

Bia.; he beginning. and the Sads retpectively, oF ammther air

e

xpobure, and finutly at 72 houbs:

results of the aual
B o DNRN RGN

r in Table

yses of the samples app



Clam M.P.N.

Air exposure

]

during air exposure periods.

L[~ bir exposure

Mater at
cleansing
\ station

Water M.P.N.



a2

me
Selt-cleansing prograssed little it any during the firat air
.xpalur- period, but continu red during the later exposure.
has not yét been r"n]ed Sufticient information on the
mechanism o to explatn tl
comence self-cleansing at the
5 may

Ame
imply that during
st o Babslneat 1

2, These clams appe:
and that
in their natural habitat,

Table 2. The Most Probable Musber of Colifors Bacteris per 100 wl,
shell contents of clams held in the intertidal zone at

dlfftrmt times during ulf—clunu.n‘ before
and after air exposure periods.
Beginning End Beginning End
of air of air of air of air
Inftial exposure exposure exposure exposure  N.P.N. M.P.N.
M.P.N. M.P.N. H P.l‘ M.P.N. M.P.N. 48 hrs. 72 hrs.
21 hrs 33 hrs 37 hrs.
92,000 4,000 4,000 16,000 480 170 130
000 2000 %) 9,200 280 H 30

LB AR S aB 8 - =

Zrosgdure: 3 hods of clans vere prosured as in Section 1 - Methods.
3 s left completely unwashed, another was given the usual
b (Section 1, Hethods, generall, and the third was thoroughly

hose-washed.
The clams were sampled at the time of transfer to the
Rlsbdstng siatien mad AL thves of the hade'st B anf N boere:

@ R b T e L i)
RiCiikon 1n fabiar s At apmiar 1a Erash Soba’in Figur




100000 —{\\ '8 of solifor bacteria in clams
~ at different times self-cloansing
1\ "\, Dose-vashed, anot o g vasid Teior 15 treathntl
1 The third 1ot was left with the mud adhering to
1A\ el
=
~
RS
ot vashet
\ ~
\ S
\ N
\ N
\ o
s Hose-vashed
X
10000 —|
5
I
=
g
3
8
1000 = Water at cleansing station

Water M.P.N.

12 24 36
Hours of Cleansing




L

Conelusions:
Some fors of pre-vashing seens to hasten the initisticn of self-
Cleansing. This conelusion sceords with that from last year's test

tten st a1 Io%20 s 300

2. The dip-wash method seems to be as effective as the hose-wash
mothod.

34 The most Likely explanstion of the tardiness of the uas
clans 1n self-cle ‘would 3 dneriee Sttt
mud grad:

T’ accompanying
some extent_the nducuon An the musbers of these organisms resulting
from the self-cleansing f

Table 3. The Most Probable Mumber of Coliform Bacteris in clams at
different tines during self-cleansing, one lot having been
eevasted pelor to LhLr PEAMSTer 53 the cleansing
Efation, ancther having been dip-yashed, and a third left
with the md adhering to the shell:

original M.
Conditions of test M. 24
160,000 54,000
Yot vashed 90,000 35,000
Av. 000 16,
bl
Dip-vashed D%
9,200 s
Hose-washed 9,200 ;,233
2
Av. 137,000 s 3y

mm Two hods of clams were procured as in Section 1 -
One hodful was transferred as usual to the cleansing



station; the othar vas anshared to the intertidel flat in the polluted
IEvuiziamed gk both hols Lejamiy ‘hour:
for 72 hours. e Rl s Ty il B

ASeabed i as ook FAAYY Teloved

esults of the bacteriological analyses appesr in Table
S5t ke THiRbrRted 1a Pipere br

Senclusions:

There was 1ittle chang o count of coliforn basteris in the
chll  Bald in poliuted vater) whils o substantiel dec n the
(asn Sryinioee eabiired L the Sieas ErARSTomnd t6 Boee
Polluted vater: i i3 demonstrates Shat 1% 18 ot the change from
11fe 1n o bursov to owing bat causes clans
o TS 1aad ot oslitere armart: also shows that a

bagtertal flora 1s closely related to hatior tne yater ia
ol g et

2, Self-cleansing at this season appesred to proceed at u slover

Tate than that observed during Septeaber 1971, may Teflect o

mid. e clams' metabol ca’the stha
S tertal meltipTioation VALCH oEFseRs the
tivitd




10000

Fig. b MoBN.!s of coliforn basterla per 100 al.
S2iheil coatents of clams at
auring expo

uze o seavat
itions the clean:

ent times
or mid-summer

= at ising
Shetton, the other in the polluted

waters of St. Audrew:

Clams in §t. Andrews Harbour
x

Clans at cleansing station

Water at cleansing station

10 or <10

3
Hours of treatment

€

72

5
5
2
5
3
g
2
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Table b.

The Nost Probable Humber of Coliform Bacteria per 100 ml.
of shell centents in clans, one ot being exposed to the

a and a second lot being
xposed to the polluted vaters of St. Andrevs Harbour:

Exposed to
polluted vaters
of St. Andrews

8 Tx o
EY g
4

= ¥x
gy
[

S
gr

500

175 5,400
The above M.P.N. vi the results of single analyses

‘the accuracy of any nn¢1. renm mist be Julged by its proximity
£ the curve establisned byt or number of results.

Eﬁsgﬂu One hod of clams was procured as in Section 1 thods
ransferred to the cleansing station. It was sampled at that




ime and every two hours thereafter for 18 hours.
Eegan again 4t 25 hour
began and continied until 51 hours.
hour:

3-hour sampl

SRl

ours and continued until 32 hours.
t

Were taken at 65 and 72

ALl samp:
f the early samp]
Secrion’1°L Nethod

The results appear in Tables 5 and 6 and are illustrated

in Figure 6.
Conolusionss

les were tested for numbers of coliform bacteria
les for other non-nirins bacteria, ses
57 Bacteriologio

sults of

rvations support conclusion 1, experiment
r se1-cleansing procesds at

2. The ob
Teport, in suggesting that in aid-summ
a slower rate than in late spring and early autumn.

Two-hour sampling

At 42 hours
Purther samples

The re frequent sampling uphold the conclusion drava
Tast yoar (1) that thers are phases in seif-cleansing

L of this

ata of Table 6 indicate an early qualitative changs in
Tease in the total of nom-

3.
clans! bactertal

flor

early dec:

Rarine bacteria in the shell contents

the

Table 5. Most Probable Number of Coliform Bacteria per 100 ml. of
shell contents in clams sampled at frequent intervals
during self-cleansing.

x rizent

hys.

M

75500 &
35

6,800



6. M.P.N.
£ shell contents in clams s
vals during self-cleansing, under mid-summer conditions.

's of coliform bacteria per 1
amp:

10000

Clam M.P.N.

Water at cleansing station (Scale to right)

bttt |

ours of cleansing




JON VII - EXPER; 6 (July 29 - Aug. 2
To_explore the general of polluted clams during self-
leansing.

oure: One hod of poliuted clams vas procured as in Section 1 -
jethods and transferred to cleansing station.

Samples were withdrawn at the beginning of the experiment
and again at 24, 48 end 72 hours.
samples vere tested for mmbers of colifor bacteria,
a5 well as for vobal mimbers of Hon-merine bacter

Bacteria from colonies taken at random from the agar plates
wvere Gram stained and examined microscopically.

Stmtlar tests vers cerried out on the vaters from both the
polluted area and the cleansing station.

The results sppear in Tables 7, 8 and 9 and are illustrated
in Pigure 9.
Besults:

ng arly hours of self-cleansing there was a decrease
m the m.uv- rr.qn.n:y of G+ bacteria and yellow-colony bacterie

roun-stas-shaped-solony bacteria in the
lora of he o

2, Sovoral ot and seversl yelloy-colony bacteris vere Lsolated from
5t. Andrews Harbour water. No G+ and few yellow-colony

Wore isolated from the cleansing station waters.

3. See Tables 7, 8 and 9 and Figure 9.

Gonclustons:

The d numbers of coliforn bacteria in the clams followed
Hhe noead pavern (oo Experiacet 5 of this report and reference (1)3s

2. nunbers of non-marine bacteria in the total shell con-
Zints Srepped more. Eradaally than the coliform count and the overall
ecrease was less extensive.

ounts taken of the total mumber of non-marine bacteria in various
ﬁ:"” of the clam showed the following changes in mumbers of thes

(@) he gills these bacteria decreased in mumbers at abou
e e A et as 10" the tofal shall scmtests:




Numbers of bacteria per unit indicated

20000
~

10000

100
&100

P.N.'s of coliform bacteria per 100
ml. of shell contents. Total count of non-

~. lnch of intentine, at different tines
0% ﬂuring self-cleansing

N
Total count non-marine
N bacteria total shell
 conten
N
P.N.'s of coliforn bacteria
ot sl Somtects

count non-marine bacteria

tal
/m shell liquor

"™\rotal count non-marine bacterii~.
in intestine &Y

Vater at cleansing station
(€10 throughout experiment)

12

20 36 ug 60 72
Hours of treatment
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Table 6. changes tn the bactericlogical flora of clans Guring
e eurly hours of selr-sioan
Total count
por ml. on statn
Time from hutrient agar reaction
beginning Gerobic plates of colontes
at Ghosen at
sxpertnent Colony types o
0 hrs. 7,000 Many tiny yellow
w0 Y Uhite cmmy 6
2" 4,500 As above Fou
Chleﬂy 6
6 " 4,500 Fover yellow
oty o
8 X 3,800 Touyelioe, some brom ks avove
12 3,500
%
E] 2,800
anl G-
at 10 ¢
onrs. 14,000 Changes Changes
Tn 1
2 n 9,000 calony gran
pes stain
6 8,500 aBout as rasction
above about as
8 " 5,000 above
2 7,500
E 5,000

Jotar, Gram reaction in colum four aces not Tefer to the o

pe Lstad opposite in colum
atimved tra

picked at randon

olony
o but desoribes the plate Eroutn
results obtained on colonie




-20 -

Table 7. Most Probable Number of Coliform Bacteria per 100 ml.
of shell contents of clams at different times during
self-cleansing.

Intttal HoPN. MoPoN. M.P.N.
MBLN, 24 hrs, 46 hrs, 22 hrs.
5,400 40 490 220
9120 90 490 330
758 & . -
Table 8. 1n the bacteriological flora of clams during

ome chang
self-cleansing.

Tine from
beginning of

16,900

0 hrs. 15,600 bt

av. 15 1500 %

2 nrs, 8,700 0

g i 2

w0 B

48 hrs. 2,500 9

2)200 2

P ™

72 hrs. 1,35 15

2,25 i

Av. "I 260 =




Table 9. uantitative differences in the non-marine or adventitious
bacteria in the vaters of St. Andrews Harbour and the
Vitefs of the Slethsing station; as easured by tne
nutrient robic plate method (See Section - Methods
s;:smoxoym) and the M.P.N. coliforn bacteria

St. Andrews Harbour vater = Cleansing station water

WP, PN,

Time from coliforms  Total coliforms Total
beginning of per 100 count 100 count
0 hrs. >1,500 310 a.s 13
2% 240 38 .8 30
ug 9.1 30
7 " 9.1 15

(b) 1n (a) above.

(¢) on the style as in (a) above.

(@) . in_the iatestipe these bacterta shoved no overall docr
4n numbers unt after ‘hours of self-cleansing.

4. The same sort of qualitative changes were observed as Teported
1n conclusion 3 of experiment 5.

of 8t Andrevs Harbour contained, during this poriod,
nes as many adventitious bacteria as the water
15 sRation:

ngpruxhuuly

& pThaze uas some difference as to the kinds of bacteris making
ntitious floras of the two wate;

T:ax Th8 yater of Bt. Andrevs Herbour during this period contained
722,800 tinas s maiy colifora becterts as the vater st the

8 raJuinttAt valy and qualitat;
et

1y the changes in th

e Dasteris during sefe
o TbetTvubion o the. fiire of the
Gleansing station vALGr Tor the Flora of the poilated vater.

i ot verticanror e ghamts boty which vare most eposed to
the stream of water h the mantle cavity were the first
to show a dec B e mmrer ot mea-sarine sect
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10, The intestins, vhich is known to be by-passed by this streus,
wvas the last to show a decrease in the mumber of non-marine bacteria.

il The tecresse in mmber of non-marine bisterds in the intestine
cumes out the sume tins us phase III (second period of sulden
decrease) of the cleansing process

12. Replieation of this exportment is Tequired to shov whether the
hanges were coincident sally relsted.  If ve
hypothesize. thit they aze cl\u the results obtained
in both the 1952 and 1951 o e AL eation stiies (1) Deaome Bore
intell1gibl pmic\ﬂuﬂy the hypothesis is that the non-
PR e ety st Rstacred 5 kel plem Ut e

on, &
Fracses abe direstl) reteted to.the vater Flow fuse discaseeds

Ihe above hypothesis gains creditability from the fact tnat the
vashizg of m  exposed parts could hardly fail to ocour.
ndividual molluso normaily pumps xmm  gation
 vater thiemgh tea SALLs cavity ;Ach day (5) ;lnx‘ 5’
ould hard

It 1s knom also that the rate of movement of materials through
S etien e i ety A dependent on the =
water flow through the mantle cavity, the mollu;c 2y

£ it or its

uential. some
quantity of avatlabls !uod inluence the rate of foeding and
not surprising then to find, i
rasults of mn clln-yuﬂﬂunmn Studies, evidence’ that the clam,
after being neath the harbour waters to
Houtizg Siracturos oront vaters, experienc
drzegulerity n the rate of Sovenent of'ma
o tract. & low feet ainly re
clnn rate. A mm-. ox e atestine be eyasuace
e 48 er tran ould from the intestu,
uiring. this length of Hne to 1111 to 8 poiat at which intestinal
evacuation 1s stimlat:




oy

oxperimental data of this report and those of the
1952 sopeck (1) agrse vell vith the above hypothests, “Ihe finding
rate that the parts exposed to, the vter
Cartants. a the men y_experience early quantitative
altiative (hanges in :nu- floras of adventitious bu:cen- and
Hhat re o a1or o bactertal

7, xporiences ho sarly
o maber of Bacteria carried

The frequently ttern o s
aokiforn Biateris in by enbice Shoil seatests OF clams dm-sn‘ St
oansing (Exp:

ement.
ement of cmfnn decrense

B R oG bt n.z 2 Camptying its contents at
- PR O e e

of calitorn basteria

Ihe fact that quantitative decre:

bt stitica howed 1
dventitious (nnn—colifem} h-onrh ‘than barbour
onc Tespect to t

PPovn Sactesia. the Loss of ¢

the greater.
01d flora would

cloanaing eing practicaily fres of colifora basteria, vould
bring 1;m the clan vety fov bacteria of This EFoup but weuld'carry

On Aprad 7 1952, polluted claas were procured as in
Section 1 - Nothod: n hods in the dark, covered
a5 Fatito Dage 15 & rose whare the Seaperetute singed betvess




e
13 ana 15 0. Tha cloms were sumpled st the begtaning of the erperi-
ment and again 24 72 hours later. The samples vere tested
Tor numbers of eohm- bacteria,
0n Soptembor 10; 1952, threo hods of polluted clans vers
lerly p: #1 vas Stored at 15° C. in the basement of
e nhnn-: “Bioloyical Bfokwsiest Station, St. Andrews, N.B.; hods
#2 nd 3 vere transferred immediately to the Hiolt's Polnt cleansing
hours! exposure there, hed #2 vas taken
I o e v 1

an T and 59 ai
772 housa.  The sampies were tested for

hod #3 at 0, 13,
Pl L

on, Stober 31, o lots of polluted clams were procurel
ar %o of New Brunsv: pu«ne:on,
.B‘ vhll‘ ?-h ey v!rc slor-d in lir - at 25° C. tor 72
unother st e £or b8 pours. The 25° Tot vas sampled at' the begtantne
of storage and again lM 72 mn later. The 4° lot was sampled
st the bepiming of ot aat
Vere tosted for mimbers of colifors bacteria.

>

he results appear in Table 10 and are illustrated in

ne 72 hours of air storage et 13
Bapvonven) Share as e iy croputl, decreas umm ot coti-
Tora bagteria in poiluted elans. gable a
Compazed with thal taking place in viter at comparable tomperatur

- o 15 ¢

During atr storage at 250 C. there vas a considerablo inorease
£a tne Ramkers of eolifora buctert

Brans T 48 hours of air storage at ke C, there vas no significant
change in the mumbers of coliform bacteria in the cla

In partially cleansed clams removed from the cleansing station
-tt‘r 1 hours of self-cleansing and placed in alr storage at 15° C.
for 59 hours, tho colifora count inoreased gro
Temaining in’the cleansing waters contimug

1 Wi

Ine pattern o self-cleansing in the clams that vers exposed
s it Hol t (Hod 43) vas not the usual one, 1n that
B noars

72 hears ebuds &
Rssay vas not mad
e for the apparent

Stare froa the neusl pactern:




ure 10, M.P 2 ooliform acterta pas100 sl of tetil
THRL3 oaateats Gf alkne, ot vacimartizas tiing Qirferemt
Storage ans Cleansing trestaents in 1332

40,000~

30,000~ " TTT=—o

20,000 1 FECTHY T o
10,000 |

Hm- storage
15°C. - September

£,000 L
_AAf% storage of
clams at 15°C
after 13 hours ./
i of el..n.uu 4
£ e
8 »7
© 1,000 (= G)qansing %
] at Holt's Potnt
¥ Septenver
% 500l E
2
8
H L
a b 25°C. - Oct. & Nov.
8§

=
e’
a

Hours from beginning of treatment
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Table 10. Most Probable Number of Coliform Bacteria per 100 ml.
of shell contents of clams at various times during
different storage treatment:

Original
M.P.N. M.P.K. M.P.N. M.P.N. M.P.N.
0 after 13 after 2% after 37 lftar be after 72
of hours of hours of hours of hours of hours of
Alr storage 4,700% 35,000 24,000 24,000
at 13° C. 18,000 33,000 35,000 24,000
Apr§;5;-10, 54,000 gg,mm 17,000. 17,000‘
. 88 i 2R
e e o
a ¥ Yy 6
fiept 22 <25, 8,400 7,600 5,800
Hod #1 gy, T6.600 TN ETH
Exposed to 790 79 1,38
cleansing 1,100 SDO 330
water at 13°C. 1,700 780
Sept. 10,1952
Hod 43" v, L —
Exposed to
c
yater at 13°C.
3,500 00
31500 E'i
3;500 400
T000 T30 vy 590
1,300
170 240
1
I8 20

* This value discarded in caleulating the average
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§.  The fact that partislly clesnsed clams do not continde self-cleans-
ing from the cleansing waters and placed in air

demons
Smreriseital spent. scqaired Fria the dleansizg vaver by the olms,
thon this agent to be effective Tequires contimuous remewal.

7. The fact that polluted clams held in air storage decrease their
oot cuiyalighily do corpared ¥ith similar clams

ing
Storage, demomstrates’that the priary factor in self-cleansing i
o e Rictortootaal "acent Tofatncd 13 the clans afier Cheir trimster
from polluted waters.

8. During air storage at 15° C. the number of coliform bacteria in
partially cleansed clams incressed but decreased in clams comencing

p
§
3541
3

os seems to depend on
hather (he mokber; o {adey bucturiu ' the clans &t the comence-
ment of storage is hat for hich opportunity
o7 1370 "exists under prevailing suvirommental condition

9., That vemperature is one factor which greatly influences
environment's capacity for supporting the life of colifora mmu
is demonstrated by tho fact that in duplicste lots of clazs,

in storage at 25°'C. and the other in storage at ke C., the ’coliforns
mRitIgties 15 the Jot stoted ot 25° C. but thelr mumbels remained
constant in the lot stored at 4 €.  Undoubte ly other factors

plication Fave in the clam body as these factors are knowm &
other enviromments(7).

In view of conclusion ¢ of this experinent amd the probability
oF "the Claats Intesting. evACUATIng Tather Iafrequently

ma:
Hovevor, juling fron the mmbor:
coliforms found in these experiments, to remain in the clam after

S i af self-clonnsing, It can pe preaicted thay ihe mimeriear
To1ue of any Lingering chliform population would be rar betow &
alloved 2400/ 100 ml. level.




he hydrographic and bacteriological conditions of the
sloanstng » vn:nn over the different experimental pericds are described
n Table

Any apparent relationships between variations in these con-
ditions and the experiment rvations are discussed with the
appropriate experiments in the body of this report.

Teble 11, Conditions of waters at cleansing stations st intervals
uring experimental per:

Hours from
beginning Wa
1me Ge" " surface State tempera- Salin-
Date Experi- of  experi-  of of  ture iy
192 ment mant wde %G P
April
1 xoﬂp.m. o Calm i F e 29.6 3
1 . . H.E. 16(
8 3 i .8
9 1 E X
9 1 .5 39
o 1 13 b
1 1 g 1
2 1 3
1 . i 2
1 1 15 2;
2 11 1
2 7 I
2 5 y;
2 3
2 3
: 7 ¢
3 L5 68"
g 6 5 16
& > 7. o
P x
y oS 1
§ i
: B 2
TorEheT



Table 11 contimued

Hours from
‘beginning Vater
Tine of ' surface State
Date Experi-  of expert-  of of
3952 _memt day  _memt
7 b 125008 ¥2 calm 1A E. 13
k¥ 8 Swell H.E. FL ]
E W Calm 3/+ B. 181 313
15 5 H 16.5 318
13 5 " 16 7
15 H E 15
7 5 " 1.5 30.9
5 " W5 3%
5 " w3 3.2
5 " 6 32
5 . 171 3B
H " 16 37
5 ] 15.1
5 » PR )
5 » 13 3
5 " 3L
5 v 1733
5 L 17 33
5 ] 16.5 313
5 " w
g Calm 16
n 16
6 " 16
6 " 5.5
6 " 17
H
SECTION X - SUMMARY
1. urviyel of californ basteria in polluted cluss during atr
.m-g. at ditte ront temperatures shovs he clams carry from
vate: ok ive Dacterioetart — dgect tod nrotuce 5o sach

no
2Eent thomselves, ut least vhen 1iving out of water.

2. The failure of the clams to continde self-cleansing when renoved
20 air storage arter they have commenced such cieansing shovs that

e et ot otivs Davteriosiael aget frem thesleensing
vaters.
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3. Theories a3 the prinetpal fastor in self-cleansing
Bicteriocida agents profuced by ine clam only when Lt is living
T vater or bacteriosidal asents present in the water but effective
only when fresh supplies of them ars c y" available, would
Bet contradict the expertaental rosults, hovever, Sich theotiss
Would mot explain many of these results

42 on the other hand a hypothests advancing (1) the vashing action
of vater pusped by the clam through its mantle cavity, und (3) the
clu'l evacuation of Lt intestine, &s the primary clssnsing agents
lains most of the observations and contradicts none of them.

%; o Ihs abore Iypothests emplains vell the charscteristic pattarn

of coliforn bacterial count reduction during self-cleans hat.

pattern consists of ) an IR tiod ‘phass of Tapts reduction Lsting

about, () a period of little retuction, or 20

ction, ok 1h Soms cases imetesse

v appfac ATy acres ton W G’ ecomences
o e GolLrera Coukt 1o very lov Levels vithin

O aSas (1) con e seylstsa 1h tarhs oF oo sebhe

ur:

ures for

ation and
o (3)° n eileind by e Jesiitased svemation of fhe ietiotim
lgprnx:ﬂt 1y 8 hours after the transfer of polluted clams to the
ng waters.

6., The matiplication and suryival of coliform basteria in clams

ons
clan's physiological activity allowed by tl

2 bastaria.rencring aftect of thase piysislogiont sstiri-
PO Ot iyt g
cloansing or multiplication forse, Bovever; veuld vazy vt

and other it rerent speeten

Of bacteria) as well as with their tolerances of salinity; biological
by-product Concentration, o ther words, diferent species
of bacter: d differsn their abilities to feplace thos
are removed by the clamts self-cleans:

self-cleansing will cl self-cleansing, except whe: |
species concerned have the s: Tements and’ tolerances.
means that the al the intestinal pathogen group relative

an: of
to that of the Bscherichia and Aerobacter or coliform group will
rise or fall depending on which is best fitted for life under the
‘temperature and other conditions prevailing in the c:
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The relatively wider distribution of the coliform group in naty

senior author has
experiments under way chn art 2005 ghet T Provite mors seseitis 3o
formation on this subjec

our hypothests axd our sessoning based on it held true,
then, & colifora Sount of 3,100 por 100 RL: in seif-cleanses. sleas

would indicate s lover freqiency of an sccoapanying intestinal pathogens
than the same count in clams taken directly from the flat:

ip1oIhe, oxtent of selt-cleansing rogularly achieved in 72 hous
during

s
ama! physiological
coliforn content of the v

4" self-cleansing to some extent

& qanFioLininery vashing of the polluted shell stosk hastens self-
cleans:

9. "Dug-age" up to 72 hours does not impair the clams' self-cleans.
ing ability and in the case of early spring clams may even hasten
self-cleansing processes.
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EXPERIMENTS IN THE SELF-CIEANSING OF CLAMS, CONDUCTED IN THE
Heb11k ABORKRORY OF TH8 LABORATORY OF EXGLTMS,'ST. ANGRN, KB,

vy
A. D. Tennant and I. E. Erdman

Mobile Unit of the Laboratory of Hyglene conducted a
gertes of exporinents in the self-cleansing of soft snell clams
uring the period May 5 to June 27 in a continuation of the studies
initisted by 4 mobile anit of the Fish Inspection Laboratory in 1951
@nd 1952, n attempt vas pade to evaluate the cleansing process on
a semi-commercial basis. Bar Road, Charlotte County, N
Syatn setgcted s the clesnsing statiom: and shell stock das ik
obtained from St. Andrews Earbour (Mullan et al 1952).

. Experiments 1 and 2 (May § to 16)
To deternine the effect of the period and conditions of

niing omlotion of o largs float these to tests yere
carried ouh meing Lhe” smail esporimengel st 3 anstrugted i 1951, “on
Ja7 7 e1ame Were obeaned in  he rogular fashion

¥ako used i the Flset expsrinent. eai thres in the secomd.. Thesr
Yreataont is described in the table below.

Experiment Kod  Storage storage storage
No. Ho, Site Time (lirs.)

1. 5°C. Cold Room, A.B.S. ES
22° C.  Clam Lab., A.B.S. 2
- No storage 0

Qutside Laborator
(open Atr and Sunlignt) 2%

Cold Room, A.B.S. 48

Outside Laboratory
(Open &ir, 1n shade)

No storage
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ter samplos for bacteriologlosl analyses and s m{
‘taken in the :-am- uu ty
&)

.
oy 4 r
storage period,
od. In the case
hod b in Bxpo y one_samp; 5 taken
cleansing began. Bacteriological r-mzn ghtained during thete
xperiments appear in Tables 12 and 13 and 12+ and 13.

o figures the musbers wihin e sireles on the
s IFN. changes for clams, indicat
Emn TS Y omnbing has ‘poca under vay For sach particuiar tot

Conclusions
The results of erpertaents 1 and 2 considered together
support the following conclusions
1. During air storage of 2 samples for 2 hours and 2 for 48
Biure the changes in the colicors KiP.H. 2 of the slens folloved
rn: in 2 lots they harply reduced and in
21008 Ther

..

an iner

2 ring the first experiment the wa
B s

3, Jhe snseial NP, !
ow and none of the ¢

T at the cleansing station

of the stocks used 1n

ro

bo ‘anticipated fron

8 hours after cleansing began, all sampl
than 1000 and they remained low.

clans stored at both high and lov temeratures clesnsed

year's results.
Showed coliforn M.

's
otmmuly the clams'd
] e ottt that ¢

*7oc somventenae ia Tefereans the mabars of £
o confora, :
ata

umu )

lwg. i onventi
skipped over, e.g., there are no
Heures mmbored b - 11" (Taclustveys
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Table 12. Storage experiment 1.

hours -
storage Ay Ay,
2 9 o
hours 330 230 7% 5,000
cleansing <1.8
_Tx_mr%%ﬁ_w_-@_mm
g 5 K}
hours .5 2,400 10 220
cleansing b
e
nours 330 90 330 -
cleansing <1.8
2
bt = 7
hours Wiy 50 230 7%
cleansing
av. 3T v. 360 0 M
hours .8 330 220 230
cleansing 18
TR T e
hours 22" 7% 230 330
cleansing 2
v FL‘E PAR RS . B2
hours R 90
cleansing “:. - -
Ay A
5% 3 ‘
hours <1.! 230 ‘
cleansing (ll,' -
s Temoved from Forsons Wter T2-hour sanpIIng:
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Table 13.  Storage experiment 2.

Treatment

L SN To storage
‘esh dug:

Aval80 Av. 1830
00
500

- 3

hours
cleansing (Hod 3)

Av. 3%
24 hours 23400
cleansing (Hod 3) -
Av. TI00
1,500
33 hours - 163000
cleansing (Hod 3)
P i
BT of storage (Hods T and 2 3 T
2,200 90
50 hours cleansing (Hod 3)
Av. ZF0 Av. 79
790 3,000
10 hours cleansing (Hods 1 and 2) 1,700 2)%00

Av. T iv. 230




2. Expertment 3 (Nay 19 to 21)
To study the efficte
parts of the S6-nod car and its

and handling

EProcedure

vas the first study with the large (26
guer part of the mmmm zone.
dei

Bors frequently
period. ~ Following the 48-hour sa
stolen at night by persons unknown

erologica
(O ghrtiapr

jon appeny
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Table 14. Experiment 3. Cleansing in different parts of the float

1
Water Hod  Hod
Hours coliform 7 10 10 16 16
of M.P.N. per Hod Hod  in- in- out- in- out- Hod
C C C C
1B
1
o +5 7,000 11,000 7,900 17,000 17,000 2,400 2,400 9,500
Ay, S
T
o 333,500 2,200 2,400 14,000 9,200 3,500 11,000 2,400
2
Av. "
18 - EA e - - - - -
w3
24 460 2,400 2,200 9,200 2,400 3,500 1,300 5,400
Tt o
36 18 1,300 7,000 7,000 22,000 3,500 790 3,300 4,600
P r
%2 795 7 PR g = - < ¢l
Av.

e
6 3 1,300 1,300 790 2,400 2,400 4,900 3,300 2,200
w i




Sopclusions
1. he records cover enly the initial phases of the cleansing
Drocess and only 1iuited deductions can be drawn.

2. Dp to 36 hours the vater wss elstively clean but thercafter

the M.P suddenly suggesting ot &

et iSHitory site for & cleansing stet

Jian 100, they vere dug the clems vers contaxinated sore hearily
head o the rirst. tvo expe sides this they

:hw-d o osd dast oF semplo-toosample variation in et becterial

4,  Self-cleansing apparently
the first 24 hour:
for the reason outlined in (2)

s normally for
upset probably

5. WPH.'s for clans from various positions in the cer
nmc.n that cleansing and on went on at about the
ans rate sveryuhere.  Apparently vater circulation is o Bood
£hat 411 clams have about the sams chance to o, diseharge that!
pollutional loads when water conditions permit this

6. , The Tush toyolved in digging, transporting and culling clems
in t1ge to load thea onto the clednsing cer during de
period ia vhich they are dug 13 £00 grest to be e tiauite svin

or expertmatal asts nd ¥ ly out of the question
gy et

ation.

" 26-2

the theft of clams during the course of Experi-
Bont 3, an oFFIeer of ‘the Toeal. detecnent of. the Royal Conatiun
Poioe agrosd to mae nightly visits to the Bur foud to
dlsoourage further piifering.  Sesides this it vas possiblo to lock
the hods 1n posit:

& second seres of fourtoen hods of St Andzays Harbour
class vas dug on tide and placed in a_shed
Hologicnt 5 st-non (Fempetatiurs spprox. 130 6.) unti1 the
tvoning ov ti . Feeivs of thase vors then loaded inte
e lakge sax a5 showa 18 the text diagran pel
R IERER Chn hoamvene Tosdea Tato ths " small ekpertacatal sery vAieh




iR it et e Lo ot o il o it MRS,
o

was moored higher on the tidal flat so that longer air exposure
occurred between the high-tide cleansing periods. Clam samples were
removed for analysis from s

1in the large car (see text figure) and the two in the small car at

at the same
throughout the cleansing period. BICtsrinlo‘ic.ll data obtained
during the experiment appear in Table 15 and in Fij

Hods 21-26 empty

7
0
"
47

©
5

Sonclusions

1. The vater at the cleansing station was relatively clean when the

xpertment began but vas contaminated seriously during tho first 12
Teafter 1t cleared rapidly and remadined oiean e Bar

Boui'le not Caarefore s suitanle aive for a elesmsing seubion:

2 As might bo expected the clans failed to cleanso thenselves in

the early phases of the test (Their M.P:N.'s rose in most cases) but
25 s00m 45, the wager Cleared, they cleansed themsslves Tapidly:
Vithin 8 nours after the vater cleared (1.0, at 72 hours cleansing

)
Yoo Map . 1o of all the Tobs (uith ons exception) had dropped to 1ess
than 2000 and the average for all lots was 1000.

3¢ ttern after the water cleared seemed to show

P thres phases Sesciived by Willes ot a1 (19953 but che variable
contamination of the water and the considerable lot-to-lot variation
obscured the picture



10000

2000

Clam M.P.|

1000

Water M.P.N.

Average for
mall car.
300
fe00
g HA7 \
end posi-
\2Water H.P.N. tion. \
e
i3
0 810 5
6 12 18 o+ 30 36 %2 48 ™ 60 &6 72

30 3¢
Hours of Cleansing
Pig. 15. Cleansing in different parts of the car (Experiment ).



L,  There were no remarkable differences in the rate or extent of
cleansing among the lots tested that could be attributed to position
in a car or to position in the hod.

5. .The extra air exposure suffered by the clams in the small car
apparently had no important effect on their cleansing
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ans vere dug from St. Andres Harbour during the aftermocn
Low t1de of Jane 3,08 Stored in'the cool Biological Station tank
zoom until the folloving morning, They vere thea axposed to sumlight
oo the Blological Seation wharf for one and one Malf hour

which time they were vashed with s

e

spectal offort vas made to mix the stock thoroughly to
elintnate lottoriot vasiations in bactorial Losds ¢
ure a

Vhenthey vere brought from the Tenk room, tho Rodfuls  were dusp

Tna Tong bile on the whast then the 10 hads were Te-filled by .
pigktng up clans in smsll lots st random from the full length of the
pile.

It yas decided to load the float to capasity (26 hods)
to avold "border effecta” that blank spaces might

cleansing p-u.rn. Honoe an additional 8 hods

at low tide noon of .mnn ' o (#9-1. -18.
ees vasiad. il placed 1n vha flos st taneonssy with- the iner 18
Bods but separate from them (See aiagren belov) and were mever

samp:

the three hods which were to

since a; pled at
both thets tmme leted tulce as fast o
o from which single s: aken (#1, 13, 1 and 26)

e S1naide"and outside" samples ‘Sore taken alternatily trom hods 1n
corresponding positions on opposite sides of the float, i.e. sumpling
TP g P iiteranion vilh that of 2k 5'and 50 Fespectively:

It vas thought that the sempling disturbeoce might acfest

21 1 R
23] ¥ati1'92 nours of cleansing before sampling

Buteriological data obtatned from this stuly und
wvater samples taken periodically from four s sdjacent to the
flost are recorded 1n Table 1% od " som6 of 1 plotts

gure




20000

Clam M.P.N.

Pig. 16. Cleansing in different qeste oc i
car and effect of disturbance on c-

10 or <10
)

36
of cleansing
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o1 e vates, ot ftie eleminlag: station vas PlAEiTRLY slsen wih
the experine: an but within 24 hours it show ous con-
tamtnation uhicn Contimued intermittently throughout The tost s e

cmeunat Lover level uztil ng of the stocks (72
hours cloans hmtestiar (dins S-L13 RS vater sceres. e
sgain ent ‘mich worse conitions Were shcountered than in

Bight be expected the clams shoved 4 relatively slight
MH.P, but £t 13 considered

As
drop dn thets W.P.H, ng thelr exposure
o suriciont o up gross differences in

to have been o clean:
Characteristics had these obtained in different parts of the float.

Fhess vase uo srex} iltsirenass iin SEMECSEE o
reservations ununn-d in
e asaniog B approximately
the or clans throughout the float irrespective of the position
of 'tho hod they were in er their position in that hed
sturbance of hods of clams vhich attends the remova
ir cleansing

apparently
Biidiirer: TS ety ih Lete e redine e Sismaing Tetn




PRI

I¢ thls observed effact is typical then the cleansing during
gomareial trestaants which vould invalve no disturbance
sampling, may Lgntly better than, Tather than poorer than,
e o Tl e R e K R A




Table 16, Bacteriolortoal re:

Slans: Coltroam KB sor 100 L.

s e R Ry TR L, e g

e 2w mow
A e el 20
3,500 3,5002,400° 1,300 3,500 3,500 - - - LR R o
: Vs 2,20 240 3,00 3,50 1,30 9,20 2,40 390 1,30 16,00 200 g
= o 3 et m  am ame ake - - - - - 7eameim awo 2w iame B
)
P ; WE 13 a0 1am 7o 2o L7 350 1300 a0 L0 Trais S S 2
s 7 25 a0 e Lme Lo - < < - - - 35w sh0zwe 1w 530 Lo P T ) 153
:
“m ]
§ ot nea 422
e LR s w2
e
3
P
1305




he routine water sampling program at the Bar Road
cleansing snnon, considerable day-to-day fluctuations in the
coliforn o

Tompte:
Beteorological daca (Tabls 17) assest
Bialoncu Stat:
of Minos m hnical Survey's,
Ganada, 1952%, vers plotted’tn Figurs 17 alons vith Fecerds
e eariier ln this’repost for tha per Hous.

study of Figure 17 suggested that the degree of con.
i
ud,

thi n
mp::ioma in Pigures 18-20, applying to June 11,18 and 21, 1952,
Tos) 3
e June 11 samples varo taken during g peried of spring
nd, there had boen
hovers a "f m. pr de samlos vere
m 74 Bi15 arm.; fhe 26 highitade samples, 1345 to
ST e B2 e e 1ing

The June 18 samples were taken during ne tides. Tlu e
54q been 11ghe shovers"duriag Uhe provious o houss. fhe
lln]‘l were takem from 8:00 to 10:00 a. m it was l:l].l
.m rogey; e 16 Tou-tide t taken o 3100 £” k:oo o5, "vhen 1t
The June e at neap
Yides.  The v clne il dup witn Sight moreh wisds.  here
en no rain in the previous 48 hours. . The 3o high-rids sumples
:058 tlk.n from 10300 to 11:30 a.m.; the 21 low-tide from 33100 ti
,
A study of H‘u.ras 13 20 confirms the conclusion drawn
fron the study of Figure h high- and low-tide -lllﬂalel
enae-polution £ r.mm it pmat daciog soiae”stan
Cne day there vas 11ttle G1freresce
="and lov-tide readings.
£ contamination but there are pe
Vhich no Teady expianatic
818;0,he very Bigh M.P.N.'s observed just south of Hirtotess Torand
a
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Table 17, Meteorcicgicul obisrvations fioa Atlantic Blological
Station Records - April 1 to June 30, 1952.

Erectpitation

luring 24 ox
udlnl hour: T,
24”5t 80085 +308.m, 1:00p.u. 5130p.m.

ril 1 W 2 Calm SE 1
il E i 1 m ¥
E NE 1 NE
caln caln ™ 1
5 Calm Calm
[ & [ e x.
7 H 2 Caln
8 e 2 m voom W
9 NE 2 E 3 SE 1
0 Caln £ 1 s 3
3! s 1 s i, W 3
2 W VoW 5w 5
w 30w 3om i
Caln Caln Caln
e vom [ 7
caln X 2w H
e 1 e 2 s
Caln H 1 & 2
Caln £ 2 e i
W a W 13 W 6
¥ N 3 N X
NE 1 Caln Caln
Caln W 6w 6
~ H o 5 ™ b
Caln I AR y
Galn H 108 2
Caln E 325 L
Caln Caln NE 2
Caln Caln
1 o oo 6
May NE b3 NE 3 NE Y
W 2w 1w 1
W FO Fa | 1
® bt . 1
e 2 m 2
NE T te i 2
: o B 1 RE 2 NE 1
8 e 1 caln
H ] 1w 1w 1
0 Caln Caln
1 e 2 18 !
2 E 1 FR- 1
3 £ 1 e 1 s 1
Caln caln
Galn Caln
NE 1 Calm
caln s 10 B
Caln H E
E Caln
Calm 8 2 8
Caln Caln
i e 1w




Table 17 contimued.

a.m. (8100) 7130 100 130
Date D. PR ot b
Ma; - N LR Y 3
i 5 H 8 s 3
5 H L | 38 3
caln s 1 o i
June cain Caln sE 1
s8 1 Caln w 1
0.2 = 1 Caln sE 25
Cala Caln sE 1
Caln Cala sE 1
Cala Caln Caln
Caln ™ 3 om L
0.67 w ™ i oW 2.8
052 caln Cala caln
001 Caln s 2 Cala
.02 E FE 1 A,
1.00 i 1 om 1 cala
005 E 1 Caln Caln
Caln s 108 2
o b 1 o 2
0.06 ® 5 M koo i
Galn Caln &E 1
0.08 Galn Caln ™ 2
Caln 8 1 s 2
0.13 3 0w oo i
caln ™ 1w 1
Caln [y 3 e i
w® PR 1 s 1
s 1 = 2 = i
0.03 Caln Caln caln
Caln Cala Caln
0.50 m: 2 aln Caln
N 2 nE
caln caln caln
e Caln
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Apparently the heavy flushing of the harbour basin a
Iines of the high-amplituds spring tides spreads poiatine. byes o or
Teas than usual. . bolln tion may accumlate by sedinentation (Kstenn
ct t al, 195‘2) 0 08 e 5 then it 1s conceivable that it
" in basins durisg nesp tiges e  Spreading at
ringer Bemncal 2 etToct might moont for the great changes recorded.

f the writer's knowl ‘Ledge this relationship
botwaen t1de1 ey lnd | gollution lovels 't been previously
strated or even su: s smpi et 1o beyond
Jeope of the prosent invostigation: ogthe prinoiple has Lienificance 3
n the execut:

all shellfish-producing vaters.

rmor
ama october .un Ppollution levels are general
than 13 T (Tennant 1947 and 1948),

Bertgtie pollution 15,50 8reat as to eliminate
ansing s

the
te for tion as vas concluded from other
5" Obsarrabioa Teported here,
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Table 18. Relationship between Bar Road water M.P.N.'s in Stgllllbtr
and October 1951 (See Mullan et al, 1952, Table 12) and
tidal amplitudes during that pertod.

Tidal Vater Tiga1 Water
5t ) emplitude  M.P.

Sept. 10 Oct. 3.

1 30 23+
7 o
la 6.8 oy,
1 0 3.
15 s
7 i
17 8 8
18 9 G
19 11 0 5
20 1 11 d
21 k9 2 8
22 .
5 b5 1
2 "
i :
30 o
29 2 o
30 7.8 .

. 7.8
3.

5. 2.0
6.
e

9. )

1!

3 9.2

o o

25,
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V. BACTERIOLOGICAL SURVEYS OF THE HOLT'S POINT AREA
by
A. D. Tennant and I. E. Erdman

rgvie of busteriological data led to the conclusion
that the Bar Road.could not b Tuitanls site for commarsisls
Sotle oTemnang snd Shat some sen. Shat 14 nevs Teo of inter-
aittent bacterial pollution must be found before commercial-scale

clam cleansing could be considered practicable

Previous studies* of the Passamaquoddy Bay area suggest that
Holt's Point might be satisfactory. These early studies were reviewed
and more observations made in 1955,

mn_um_mm

four water samples vere takun in she Holtls

Point area bi m h-f:ne u.-mn Engin Division of

of Nattonal h and Welfare. . iuples were teken at high tide
erine o Tainstorn.  The. bide vas A1 s Loferaciiere shass Lh soe

Cyele"(eithes osp, nor spring) st that timer  The sesuits of the

bloteriologioal analyses of these samples are 1isted below and are

plotted (underlined) in figure 21.

Coliform M.P.N.

1 Outlet from Bocabec (Wheaton) lake 240
2 r Holt's Point 15
5
5

3 iolt's Point
Near Holt's Point 1

00 various dates in 1949, kr. Temant of the laboratory of
Eyglons 8 mumber of vater samples, mainly
1y ord.

of Holt!, No r of the Srate of the tide
(hdgn or donl s supplied "Vith these,  The results of analy
ov and @ & (vithout underiintng) in figure 21.

* Bee also section of this report by Mr, Dohaney.
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Coliforn M.P.N.
Date Jocation per 100 m1
June 17 Dick Island, west side (1)
Jume 37 Bick Island) vest side ()
Tune
June Neap
Jung tides
June
June
June Hog Island, vest
Ton 37 BIE Bay Cove’ (Hesd o Boabes Bey) 240
June 27  Digdeguash River (Bast shore) 17
July 21 Birch Cove 5
July 28 Big Bay Cove
Juy 28 Dok Tsland, esst side 240|sprang
July 28  Dick Island, vest side 350 tides
July 28 Bocabec River, near mouth 20
July 28 Bocabec River, Highway Bridge 160
Ot 1 Digdeguach Riter, sast side i
Gcti 15 Bocabec River, Hlgmay Bridee E)
oct. 15  Big Bay Cov 5
The results suggest that although there is some con
tan, of the waLers i ShiS repion the ares Lhmedistely shoct BeTtie

Point is relatively free.

Besults of 1952 Survevs

t seemed important to have further information about

Holt!s Point ares before suggesting that it would be o satisfastory

site for clam-cleansing operations. ~Accordingly three further
antnations were made in 1952  the first by Juhtor suthor.

The writerts study of water conditions included s vide area
and was spresd over three days GUTing & period of neap tides.  On
Tune' B between 12100 Hoon &nd 2400 ... 36, high-t
taken. There was a strong southwest wind that d.
been no rain within the last 48 hours. On June
and 2:30 p.m. ‘02 high-1 tldu slllpln were cen.

was calm and cloudy and tI had been no rain i
hmlr On June 27 betveun 8100 and 10:

alken.
T12d "been heavy shovers in the 48 hours preceding the sampling
The resulte of the suslyses of thess

in figure 22,  Of the 117 sumple
tamination (1 were

1.8 to 7.8 they ranged r
5 ey vara 205 ks, 75 75 and 75
wood Island, ver and Bosal

a5t
bes Gove Tempestively.
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Ra e st that as Tegards purity of yater; the
Holt's Potnt ares ¥ malify as satisfactory for clam cleansing
but they all apply to Bedp-tids conditions.  In disoussi
t 6 it was pointed out that a bacteriological
uld T

fur ampling be
et Ratoent 1o made on the quality of the vater.




Lt
VI. ASSESSMENT OF HOLT'S POINT AS A SITE FOR A CLAN-CLEANSING STATION
by

M. V. Mullan and A. B. Williams

The 1952 work at the Bar Road shoved that & better site vas
for o clan-cleansing station. | From
.-.mm- eoon eRriy servess: Beits Point sesmed. miicabls .-.d several
Sarvations wore made 1o provide a better bisis for julgmen

2y 6 1952 when tides vers in the spring phase u high-

ub-

on
de and low-tide series of 17 water samples each was taken
On July 10, when the tide was

sampling

a1y 30,
of
35 Flgure 25 and of the bacvertoloeionl exarination
Teported in tante 53. "

9n both Septesber 16 and 19 vhen the tidss v
8 high-tide and 1 ios of sumples |

130 the. ber Rosd: < Thare
eding September 18 but there rain during t

nwaz o smum SEPEam15. ° Gn sepsonver- 25, when ihe-‘tide wis in

hase, ‘the sampling of the two arens as repeated.

The positions of the munbered ssmpling stations scoupie
at 4 o shovn’in Ficares B sad B asa'the. seguive of the
B e, enaatontsin S2MER"imtee sopeer in tasies B o 28.
Sonclusions
1. A study of the:
‘the waters in t

1952 records shows that even after heavy rain
ity of Holt's Point, durs

prevail the
Vit the high scores obtained from
Tain during o spring tide) at tho B
!u Yielded low coliform counts.
2, T data substantis and Erdman's deduction that tidal
ortant in detormining the level of poliution ut the
‘that area to be unsuitable as & site for &

ol o)
3. Holt's Point water, on the other hand, seems to be suitable.
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Pig. 23, Positions of mumbered sampling]
stations ocor July and August
Haeowscs 1952 survey of Holt's Point area.
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Results of bacteriological analyses of July and August

1952 Holt's Point vater samples

Table 23.
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Table 24,
Holt's Point
Sampling
station

eensepoonber 18, 1935, ‘arter a ary period.

Ba
Sampling
station

No.
(see’t1g,

Bemults of bacteriologieal examination of vater samles
as at spring

aken from Holt's Point at

P,
os
i -6 1
2 -6 2 ?.S
3 i H g
¥ S
H < H 36
7 7 3
8 .6 8 3.6
9 9 3
0 10 3
u 3
12 <3
3
14,
3 W1 1 6
é < H 3
7 6 3 3
6 3
9 i1 : 3.6
0 -6 3.6
7 3.6
v 8 51
: 6 2 3
1 < 2 wb?




Tadle 25.

e

(sne s
ety

-5 -

Results of busterislopical examtnstion of vater samples
aken fron Holt's Point and Bar Road areas at spring
1603, "Septoaver 19, 1952, after & heary

Sampling
station
0
(50 r1g.
NP, ) M.l
h Tide Samples

.6 1 240

' H 3

5 : #

2 5 23
s & i3
1 7 9.1
By 8 23

2 9 150
2 10 >1500

: it 150

3 12 >1560
.6
£

<
6
Low Tide Samples

2 1 >1500

2 2 <3

2 3 >1500
-1 <3

1 5 <3
%3 é 290

2; 7 . >1500

2 8 51500

2 9 43

2 10 15.0
6 n 1510
X1 12 316
X
6
X1
6




Road

areas at

Tavle 26 Remults of Meteriolostonl examtnation of vater sumples
on Holt's and ‘Bar ‘neap

n £
i ventes 26, 952, atver s G2y por

Lides,

01t's Point Bar Rosd
Sampling sanpling
station station
(e o
s00 f1g. see rig.
5) ) R
.1 1 .1
15.0 2 X3
2;
% H
< 5 <
e 7 Ga
1 8 ki
iz 9 X3
X 1 10 3,
Al X u 15:0
1 150 E) 1500
X:
1 2
1 2
1
1 1
Low Tide Samples
15.0 1
i3l 2
a H
1
3 i H <
1 2 -6
b E i
2 <
1 u: 10 .6
1 u: u 13500
1 .1 12
1 2
1 3
1 1
2 4




[} trial 1

any conclusions that might be drawn from vater
aampling a6 to the SulCabiIiLy of HOLT!s Point &s o site for ciam
cleansing, two lots of seage-polluted St. Andrew: our clams
exposed at Holt's Polnt - one from July 31 to ‘Nigust 3, the other from
September 22 to 25, 1952.
The first 1ot consisted of o single bod vhich vas fixed to
n -tidal zone by stakes driven into the bottom.

Iriplicate samp
after

Dacteriological examtnation of thess and of vater samples taken at
the cleansing station at sampling tines appear in table 27.

anusn

i) el aloy L1 EL4E it alams) hald ot Bolsts Fuint
et b it teraod "commercial-clean condition
coliforn count droj ¥ %o very lov level

2. The 9f decrensing counts, in the Septesbor test v
Sore nearly Logarsthaie than the shar ic pattem optained
i cnduetod in 1951 and 1935 at the Bar hesd:
ult of a more constant 2oy of eolitors. acter
Holtts. Poing vates ox tihe Bresence, I either sne of the
some other biological factor.

3. A cleansing period of 48 hours s to be all that is required
25 offact a redustion o & level well belov S40s.

2

4. Thase data taken vith those reported in tables 2 to 26 strongly
l'il‘!': tb‘t lol!' Point would be a satisfactory site for a clam.
sansing s

5:. oaThe,Slosting oar seems to provide good conditions throughout
for clam-cleansing.
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Table 27, Bemults of bastericlocionl smastoatin of vater samples
om Holt!s Point and of clams cleansed there July 31
to A\uu:: 3 and September 22 to 25, 1952,
Hours after start of cleansing
Iime of test  Sample tested g R ign 48 2

5400 620
Clams 70% 40
Juy 31 to . E8 w8
=% 5} :
<1.8
Water 3.6 ‘
<1.8
pS
WS
September Clams 10,000 1,196 2,210 693 800
iRy

Vater 15 23 3 23




-62-

VII. SANITARY AND BACTERIOLOGICAL SURVEYS OF HOLT'S POINT, K.
SHELLFISH AREAS NB 4O AND 41
by
V. C. Dohaney
810 in the sppraisal of Holt's Point as a site for clan
ed_the

cleansing, O.M wrif f earlier examinations
it hurther chencvations Ia 1952,

[Brevious Survey
In July 1951, at times of nesp tides a sanitary and bacter-
jologient examtuation 3r this ures vas completed by the author and
e % R !
i 5a0), 10 waled ..-»1.- were taken and on July 11, at low
cu. 3 obb), 14 samples were take The Tesults of the analyses
et Tor’coltforh bacteria are presented in figure 26.
The records show that these organisms were rare in the
vater at that time.
Two possible sources of contamination vere indicated by a
ary survey. ‘the source was a sumer cottage: one.
h yrivy situated on the beach, the other h.

m of the waters Holt's Point

on v 8 1952) 10 vater sumples for bactertologioal
gxantnation vere cou-ez-a in the immediate aj Holt's Point
B Anothe: te

the tide e looding. o
when the td ke halteF1008 0 va:
Sathered Seprenber 10 at Lov i ampling: o when
the tide vas at 4 late sta apring] shese oF 1%s T g

ina
o 2800 Teet B Boplabie 8 b0 19.5 Teat. ok

aap1isuse
o7 tamber 100

The results of bacteriological analyses of these samples
are prosentod in figure 27-

leading to the beach.



Seme  lme otmn

293 Neay-tido bacteriologionl survey of Holt's Point vaters.
P e e occupied. The mumbers are the coll
form bacteria M.P.N. counts on vater samples. ~ Underlined values
gt

= hign-tide Jidy 3, those not underlined are for lev-tide Fuly




Passamaquaooy 5

Bay

1952 bacteriological survey of Hol!
ing phase of a tidal o

heStations ocoupd on Sept
Horresponding mumbers are the Goliforn bac
those wnderlined applying to the i.pt-bor B highbids
not underlined to the low-tide September 10 samp
dove’shov the positions of the ettons occipled B eptent
when the t: £1o0d st e eesesponaing
et a b the M. PN sounts for colifera bacterts
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e following table is an excerpt from the meteorological
= Iydrograghic. reconts conpiled at the Atlanio Biological Station
for the immedtate ar:
Rainfall
in
revious Wind Direction and Force (Beaufort Water
hours at Vari temp.
Sept. 7 o b w2 " 2 12.7
i 8 0,06 calm calm SE 1 12.6
N oo caln 551 s1 12.9
" 10 0 calm - - 12,7

db ypLie at shecaein and leevyrinds of Septesber 7 end te

station well up Bocabec River.

h caluer weather and some reduction in the tidal flush-

ing (the tides were still in the spring phase, however) the water

vas vi; of coliform bacteria on September 9 and 10, These
accord with tho for r Road. The level of

s acc
pollution 1s highest vhen the tidal amplitude 13 greatest, i.o. the
Worst conditions occur at spring tides.

The vater temperatures at the tims vore closs to those
recorded by Erdman and Mullan during their sumer studie

£ the area at the time of these
samplings indicated that no additionai possidle sources of contamina-
tion have been introduced to the area since July 1951.

fofs piadioes upgocs s view that Baltla Foizh Say.be
a satisfactory site for clam-clean:
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VIII. TRIAL INDUSTRIAL USE OF SELF-CLEANSED CLAMS
by
7. C. Medeot

Bight and a half hods (W} bushels) of clams remained in the
floating saz afver dceplaticn of the Lavoratory of Eypiene's Ber &
experinent vhich comae 3.

(total time in car I ﬂays) ‘and taken to Chadeook Seafoods plant and
shucked after "hot-dipp:

spproxtzately 11 of the antaals vere "sluggisn cod discardsd.
The rest were shucked the same day and ylelded 59 pounds of meat -
average of 1% pounds per Imsh.l of whole clams. Th!s yleld is 30 tu
0% higher than this plant ordinarily reslizes from prosessing
commercial lot: Pl
Femarkably easisr and quicker than vith regular lots and that )
2etts vore g0 clean as o Tequire less vashing than ususl

suckers preferred opentag the cleansed stock 3o open-
1!.1( r.(ﬂ]ar commercial lots.

4 and part of the speed-up in

am‘eé clazs have to be discarded.) 'The rest of

ok s attributed
%o°the absence of mud and 4irt from the shells and the mantle cavities.

he conclusion drawn from this test is that even if the
cleansing operationswere costly it might not be a deterrent to
Commercial use of stooks that Fight be fished in polluted areas
because the higher costs will be offset more or 1655 by the Righer
¥ields and reduced costs of processing.

The 59 pounds of meats resulting frem this test v
distributed anong stacr mesbers of the Atlantic Biolggical Station.
The meats were fried and used in chowder:

agreed that the quslity vas as good or Tetter than Bhat of rep
packs with which they were familiar.
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IX.  GENERAL SUMMARY

by J. C. ledeof

Tworts assembled hare grestly taprove our understand-
1ng o the pechioas fuveived in Oletniing EwaCe-omteminages sofs
shelled clams.

ve confirmed last year's conclusion that when the water
ot the closnsing sietion reasins Nelstively res of colifora bacteria,
even heavily polluted clams regularly free themselves of almost a.

our:

er temp
{2 mot affecteq approciably Ty air-storage of clams for periots up to
thrae days cinsing or by inter-tidal sir-exposure
uring the tion, Crowding clans in half-bushel hods
Gt placing nods f1iled wit clams close  Gogsther In's flosting
r has no effect on the rate of Closnsing in the
St ivais aitvalating Seters whsra’the Tefta wers somtuctel: A sebiss

ctal size lot of cleansed clams rocessed industria.
shucking plant 1. o compare favourably in handling characteris-
tics with

regular lots of clams received through trade channels from
approved area.

The three characteristic phases of the cleansing proc
bave been explained in terms of lmown physiolo g Rt
of othesis which seems to satisfy all the
Ohustvations hade 5o tas.  The sienificanse of N.P.N:'s ot colifern
bacteria in cleansed clams as an index to the likely frequency of

hls hypothesis

itall;

it 1s being examined in the light of laboratory experiments being
conducted now at the University of New Brunswick by one of the authors
of this combined report.

The Bar area has been eliminated as a possible site
for al alunceansing statien becauge 1t has been shovn to be pericd-
Zoaly’ subject to sevage contamina

£ the Bar Road nforns with

et LR Shasss of ASiaL radss HIoLL TiaAving of sajekant

SR e (kYL ool River) brought about by high-
amplitude tides, seems to carry pollution over wider areas

becteriological surveys of marine areas.

e body of data has been assembled showing that
Bolt!s Poth Saters Ave practisaily free of sevies soatestsation ad
are 1ikely suitable for clam cleansing, Two cleansing trials con.
dueted there in 1952 corroborate this Conolusion and encourage belief
that industrial advantage may soon be taken of our finding!
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