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Af ter leaving the Biologica l Stat ion at Ellersl1e .

Pr i n ce Edward Ls La nd , on May 1 . 1940 . the writer spent 'the

eater pa r t of tr..e openw::1ter se a s on tornearShedlac

Bridge . Ne.. Brunswi ck (May 13 to December 11 ) . A l ittle work

w"sdone in CapeBreton Is land .Nov"Scotia (l4ay8 - l3 .

~u st 1 9 . Novembe r 12 -1 4 ) .

s ll r e"ringtes t s i nCa pe Br eton , ca r r i ed ou t lar gely by Kr .

Robert Gillis . At Shed b c Br idge t wo main i nv e s tiga tions we re

ca rri ed out . The fi r st was a et udy of the f" te of oys ter l a r va e

in Shediac bay and t he se con d , and more t i me con sumi ng , was a

s t u dy of "cond Lt.Lon" In oys ters . Fr om the mlddle o f Sep tember-

u nt il the r et u rn to the Biologica l St a tion "bout '" til ird a nd "

half o f the wr ite r 's time ·..as spent t Buc t oucne , N.B • • c~rrying

on jo in t investigation 'NithKr . ... G. C pbe ll of theDepar t::len t

of ?ensions and Nationa l Hea l th on sewage pol l ut i on o f oys t e r s.

ThesJ.mest udywasresumedatBuctouche for t'Roweeksln Jan ua ry ,

1 941. J a n. 9- 23 J .



::le~sondl Chlm"es in Condition .

AnewnliIfle"Index ofCond ltion"hasbEtenasslgnedto
the va l ue referred t o (14e dcof1939) as "Condition Factor" a
ye a rdgo . Thi s l a t t e r name has been u s ed bY'l.uayle (1 940) to
desc r ib eadifferentvtilue us ed in t he study of condit ion of
oys ters . To a void ambiguity 1t wa s considered best to use a
s e par tlteter m.

In l9 40thest udyofeond i tionbegunin l939wascon ­
tinueds.nciextended ."reportsurnma.rlzlngtheworkisnow in
press (llled co f 1 941 ) and may be r e f e r r ed to for a discussion of
t e mpe r a t u r e and stil1nity effects on condition . Series of samp les
were taken from sevardl planes . In Shediac bay and other waters
tr, Ne W' brunswick the oys t e r s 'Nere rLsh ed , wi th one or two ex ce pt ­
Ions , , by the writer himself or by someone in the boat Nithhim .
These sampLes may be regarded as having come consistently from
the eeme parts of the beds concerned . SamplesfromGl111scove .
5toaey polnt .Malagawatch and South Gut , exceptdsDoted below ,
..e re fished , packed and shipped to the niter by Mr. Robert Gill i s
ofOrangedaleworkingincooperationNithKr .R.P .l6:>rrison .
I n t he wr i t er' s e p i n i on Mr . Gi ll i s' s Nor k os n be oons i s t ntly
re l1edonfor itscaroandprecision. Intheearlyspringof
1 940 s ome samp les were obtained byKr . W.d . McIntyre o f Or a nge ­
<ble . The results fremtests on these appear i n tabl s 2 and 4
and re quite ~isleading. Later samp les made by the write r suggest
that the McI ntyr e s smpLe s ·..ere r.ot t a k e n from the ri!'»t places .
This i s on ly one 1l1ustration of the caution necessary i"msk ing
aamp l.e s f or cond ition at.ud Les . S.mp les made from the Cooper be d
were some t ime s misleading but not t o the degree apparent in t he
McIntyre lo t s. Tabl es b a nd 7 sh ow t he same irregubrity for
;1~~ 2b when the Nriter hud an assistant colle ct the s empLe s f or

~~d ~~ ~:;~~l:H~;~~~;:rn!~~~HHt~~~~i~:a~~:;;;~:~~~:g;~~~~s
ind iv i dua l ly us i n 1 939 . Th is greatly r edu c ed t h e r ou t i n e ·..ork
and requirednewand largerdryingpansandbudketsforweighings .
Rec s ptcl e s of bot h t ype s were madeto weighIOO.O g . wh i c h sim­
pl if1ed c lcu lations .

I n orde r to hasten the drying of t h e Jr.eatsand adjustable
ven tllationpor t was made I n t he drying o ven . This could be l e ft

~~~~td~~~n~l~~:~~~~~gs~~~e~a~~ ~~~i~~u;~i;~ ;~~c~~~l:ew!~ew~;i~~s t
important t o have the temperatu re controlled .

The results of the testsappeu.r i n t a bl e s I t o l2 .



m~~t~~~ ~~~!Ht
place place Old New

plu ceplace

24 63 '

J u ne 3 60

2854

~heH ca 1"cit y x 10 00
he vo ume

Old pla ce Ne"place

76

Remurksonshel l
dep os its ,shell
growth ,etc .

Very small depos1t
in 2 oysters ;
slightm"rgina l
gr owt h , H a ny .

Verysmalldep.in
i:lfewoysters .

1 2 43

16 48

24 57 66 92 89

Sep . 5 69 74

1 9 60 72

69

87

87

Ch",lk dep .very small; n o

65 ~~~:~::~nc? 0;' 1 9~ 0 Sh?,ll gro~th.

6, Dep .:t:Ostlysmall but pro s en t i n
over toys.Noapp"rent 194 0s.gr

62 55 Dep . more commoncllarger

58 54 "very large ,some
dvldonceof coverage ;sma l
"'C1rglnof 1940 she ll ap pa

60 58 Dep .bdng covered" "

53 cove rage nearly comple te

Cove r age complete ; sma l l
marg in 1 940 she l l ; "washed
appearanceof she lls lack l
n.'+l depos1t s c ove red now

~~~r~o~: ~~l~: co ve ring
4"\.11 depos i ts covered now.



samp f e obtained by McIn tyre
(not !'e lhble )

98

95

82

90

89

89

87

spliwnliprearing.

nochalkyareas ; l1 t t le
Dla!'ginli l groNth of she ll
appea r-Ing ,
nedr lya llshowed someand
severtl. lhad lar .cha lk yarea e
chl:11kpresen t inall ;Bome
very l a.r ge areae ,

some very large ar eas , may
cover t are~ of she l l j
ch" lk ShONS" pe cu l ili r

~~e~~:~~e""?" like t hat

Most have extensi vedrea S j
I mm.1 94 0 s h. gro . "t m'\rg i n .

cha lkyarea£being cQve r ed j
~h:~~:l Jn9.r" in of 1 94 0

~~~:kY areas al l covered

ch1.1k <l11 c o ve r ed i "«a.s he dn
arpearaDcepresent .



I ndexof ConditionofOysters f r on. :>ou t h Gut, Il. S.

1'''Y 7
J un e 25

I nde xof
Cond ition

1 04
7}

67

79

95

Remar k s on she ll gr owth .

no chalky reasexposed ;Doapparen t
e xt ernal shell growth ; "W;;l sb " app ear ­
ancepresenton she lls jDO gonaddeve l .
ye t
mosthaveverysmallch,lltydep .in

::~l~d~~a~~Je~~~:~:i~:~el~~:n~fn~~~lk
pr e s en t !n typ i calposit l on s jgonad a
e r e f ull of ap awn now .
I:Qs that'eextenslvechlXlkdep . sho'N DO
e v id en cehtiv ingsJ:uwne;me<.it sh ve d
broNr..i sh colour; eggs ..... cno rma I i n sh ap e
6;appeurarJ. ce ,seemtoLewi th e r ing .
chalk de p. pr e e e nt i n s OrIBjCOVer tige mtt.y
be unde r way ; some e v idence of marg ina l
shell gr owth; no trac e of p:erm cells l eH
noexposedchalkyarea8jDO"Ha sh "
appearaL. ce coverinethenacr e .
noexposecchalk;little 19 40shell
shoNing,.tmargin .
no exposed chd,lk j the cover-Ing nacr e
is very thin.
noexpClaedct.a l.f{.

T"b le4 . I nde x of Condition on Oyste r s f rom St one y Po i nt, N. S .

J uly 2
16

" ug .' 5

91

70
61
77
68
70

60
49
60

65

89
92

McI nt yr e shipment ; fi s he d f r om wr ong
pla ce .
fist.ed ty t he niter .

. ~o 1 9~O st~e~ l gro~h i n~ Cha~kY del'~s 1t9

~~~::\~f4~=~:1 showing ; cha lk de p.

cha l ky de;> . e xt e n s i v e and pre sent in all
little or no1 940she11 s how. s.t mar gin
chulk de p. l arge st ye t a nd present i nal

I nde x of Con d ition of Oysters from lbl"gs. sh , Ii •.,.

130

116

85

87



Condition of
I nde l. ofO ys t e r s fr om Poir i e r bed. Sh ed i a c Bay. N. B.

June 1
17

Au g . 14

Oct .;
2}

1}2
1 2 ;

96

87

90

89

87

87

86

87

86
90

;}
;4

;6

; 1

48

49

46

49
;0

Transpltint ma.de J u n e 1
very small ch;ilkydep . pp -

::~~ ~t"" and very

chalky dep . lar er and mor e
common;aomeoyster sbH:le
grown}Llm.of1940she l l.
samp le W;iS of po or -shapod
oys , shell churtict e rsas
above with possibly mor e
marginal growth .
largecb"lkdepositsin
almost all shells ; maybe
in processor coverage .
almost all have deposits

almost all have cha lky a reas

sgaIleralgrDwthof4- ;mm .
~~~~~~ shell; cha lk dep .

cha lky areas common and
large
all oysters had chalky
deposlta .
verylarg ech9.J.kyare as
r-r:8~nt ~

all ha ve chalky areas i n
process of cove r age .

:f~~=::~r~~~mF,,:::lk

Y

nac re inacrenotglossybut
co ve re dwltha cha lky "was h "

a ll a reas cove red ,
a.llcovered;"wash"appear ­

nce st1l1 evident except
:~e~~~ginal reglons of the

chalkcovered ;shel ls aho .....
"wa sh " l e s s consp i cu ou s ly .



Tab le 7 . I ndex of Condit 1onofO yster s f r om Ofilbu r bed, Shedi ac Ba y ,N.B .

138

1 48

1 36

85

sboutlmm.ofnewshell
present .
smallchal1<ydep.present
;~e~~~t ; 0-5 rom. of new

apoorsample;smallchal1<y
6.reaspresent . -
chalky a rees mostly small ;
aVE'rag3sof3mm . 194 0sh .
growth .
ch" lkyareasin 11 oys t e r s

mos t o7stersbave larger
areds;4-;mm.ne'lf'ftlell
showin~.

:~:~s~1;:8r~~a~:wl:~~~f

=~~:;D~~peCJ.r even more
Elxten sivenow;notmuch
spa.mlaft.

::~~e~X~~~~l:~o~~tf~~pear
Po ir1erbed ;h"rd todis­
tingu1sh 1 940 she l l gr owth no~

132
12 8

157
146
155

86
87

84
85
84

43
47

53
47
57

chOil1<yareassmaller
1fl.cstofchl:11kyareascovere d ;
"~::~ "n~~r~~alkY mater ia l pres .

cha lky ar ee s all covered ;
di t to to 18t h .

Th1s samp le contained se ve ra l
ve rypoor- shaped oys ter s iDO
&xposedchalkyareas .
.",,, 11 oys t e r s; "ver . length 2i'
no exposed cha lky are a s
small llxp" . ..b oll"'l k;p,,, n ••
oys te r s ;aver . length 2i n

138 85 52



Tab le 8 . IndexofCond1tlonofOysterslnsubmergedtrY ,ShedlacBaY ,N.B

Me ~~~~ft~~n ~~~:~L.~!:ft~~t ~~~~t;~t ~t~t~~t

JulyB

",ug .28 97

Sep.28

bateoisetuP i
35 Probably 1940 shell

gr.andnochs lk
deposits.

35 Considerable 1940
she11!ippsrent;
chalkydep .uncommol
and very srna11 i
extenslveye110wlsh
patct..esonnacre;

~~~~et:~~r~: very
3011ttlerecentshe11

gr.3howlng ;chalky
dep .lntyplcal
positions but of
verysm"l1 size .

33 litt le new shells
apparent;a.ll

~~V;~~d~~~~~
33 no exposed chalky

~;'.;:~{ ~~;ne
growth .

Tab le 9 . I nd e x of Cond1t i on ofO yste r B i nllcou dou c r i ver, N. B.

\by 31 114
June 29 1 24

~~;: g ii~ ~~
Tab le 11 . I nde x of Condltion of OyBters from Buctouehe , N. B .

~~
72
79

92
91
92

87

river oys ters
planted i n
Buctouchebayin
July.
oysterstished
cpp , the sewer .
oysters fished at

~~~~~f~~~~~~he
hay oyste r s.



Tab le 1 2. I nde x of Condit i on of Oysters from Coo pe r bed . Ib lpequeBay .

Date 6~~~~t~~n ~o:;:~ ~~:H ~~f: ~~t;i :~U~~;i ;~r:
of meats x 1000 x 10 0 x 1 000

4 9 67
~~~~f;"~:~;e~e:l;;i~~~
noappurentbardsb .
gr .b u t dtbln layer
ofperiostracus (? )
is forming a t margin

67 ;;
of u ppe r valves.
almos t a ll have ve ry

smallcbulkdeposits ; s l1gbt 194 0

67
marglnulgr .e v ident . l -;mm.wide .

;; all oy s t e r s sbow new
abell 1-5 mm. wid e ; al.oat a ll

8 7
bvechalkydep osit s .

;5 all bavenew ahell

66

~~df:~;t s~~~~ cbalk y dep o s its

;4 allshowsh .growtb

96 89 67
andextenslvecbdlkdeposits .

; ; allsbo>r cbalkdep .
now quite l a r ge; seem t o be i n
pro cess afcQverag e ;sever al

69
she lls show ye llillw isb b lo t che s .

; 1 nearly all have Lar ,
sizedep. cba lk .!:1ostsbo>rafresh

87
marg in of sbell.

; 1 l argechalkde p. on

8 7 69
nearlyullshel ls .

; 2 a lmostall c ha lkdep .
compl et ely cov ered with na c r e .
Su r f ac e of na c re not gl ossy bu t
has 8 pOWdery "Wa sh" over It;

;~~~lt~e;e;~dW~;t~rd~r . of
85 69 32 Thl s s a mpl enot

2; 128 87 89
f1 shed fromregular plao e.

; 2 no exposed oba lky
dep . the "wa shed" orungla z ed
~~~e~~~~;~ still present near

87 67 noexpo s edcba lk .



shortly t/~~~~=;il~ ~K/mttjo~~n~ln~¥tth~m%~~s R~~:;;~~t~~~rd .
m3.Yb~ referred to fo r a discussion of the effect of t ezipe r-atu r-e and
salinity on cond i t i on . It 'Nill b~ seen f ro," this that the results
of the 1 940 d " t " correberate and oxtend the conclusion of last ye ar r s

~;~~t ;?otWi~ 9;~:~e;~:dc~~t~~:\~~;~;:t~~nt~~ s~~~~~nt(mw~~~
states t hat a t 15~ the deposition of yo lk in t he deve Lop i ng ova " og i n s .
He furthe r r emtlrks that higher temperature levels ar-e nec e's3~ry for
thefin" lstal\eaofnutur"tion.

The r e su lt s of the preaent Investiat10n suggest that in
s"l:locasestheindexcfcondltionhslted atsnurperli!l'it.Boyond
t"isnoincreasetookplaceregardlessofthefactthathydrographic
conditions seemed fa vour"bleto con t i nued fattening . Thispecu liarity
a opears i n the results for the ;Vilbur bed stock s in l a t e i1une and
earlyJulY ,19 40,whenth.,index lev.,lreached148(t"ble7).It
seems to ha ve do ve loped in the Cooper bed stocks in the fall of
1940 st a l ev e l of125tol}0( t a bl e12) . On t h i a lat t e rthereis
lack of c~rta.inty be ce u se th e re W:lS ::nore chance for sampling er ro rs
on the Coope r bed than on t h e ,'Iilburbedwhere the author did the
fishing . I t may be s ignificant , howev..r , that a year ago (Medc of
19}9a) the highest r ec or ded index for the Cooper be~ was 124.

It seel!ls logic·,lthat there should l>eanupperlimit to
thevaluecftheindexbece,use ( l )whenoystermeatscompletel yfi11
the shell there isnol:lo re rool:lforfat teningand (2 ) there mus t he
alimittcthespeci f i cgra vityofoyster:r.ests.Thesignic ico.n ce
oftheleve llingoff ,ho','eve::- , is not clear. Itmightbeslmply
from a cessation of activity by the animal after it stt"insthia
f a t state. /hat aeeras more probable is that shell growth r e gu l a t e s
i t .Bycontinusllyenlareingtheahellcav ity toacco"""od"te ,,
groNinghodysuchafixed levelofcond it loncould beme i nta i ned
by tbeoyster .Or tp n (1 928) hasshownthatahellgro wt h"ndfatte n ­
ing may p ro caed together, To date the re are no t sufficient da ta
assemb ledtoantllyze the be ha viousvery t horoughly.Forfurther
d iacussionsee "The re l"tionofcondltiontogro wth " .

The Relet.ion of Condit ion to Gro wth •

.~ s t udy of the re la tion of condition to shell growth W"5

begun t h i s year wi th t he hope of get ting sc:ne tn ror-nat t on t hat :r.i e ht
se rve as a gu I de to fur t h er an d :'lo r e compr e hens Iv e wor k. A serIes
of 100 "cup" oy.t"rs 7 to 10 em, i n length was selec t ed from Peirier
b ed stocksflsh e d onJune4 . 0 f t h" s e50werereserved f orcons ec utive
obse rv at.L on s on s h e ll l ~ngth e nd tote. l volume ("fter cleanin g and

:c~~~~~~~ci I~:~: ~~~et~~a~~~ ~~t~~~ ~~ i~~~~hb:~r~n~~: ~~cH°? ~;Sh
fox wi re . The other 50 oys t e rs were placed ina separe.te c ompar t.ne nt
~~et~~d:~m~ft~~~d~~~O~~ e ach observation 10 \'"ere usee t c determine



Observations were rosde at wlw.tmight be considered the
turning points in the course of fluctuations in indsxof conditions : ­

(1) J u n e 5 . near the teginning of the spring fattening
period .

(2) J u l y 8 , immediately after the major spawning burst .
0) August 27 , at ths close of the summer period of

( 4 ) §~~~e~~~~ i~§~n~t the close of the re ri fattening period .
( 5 ) At the end of the faU decline as the oysters were

going into hibernation .
It is hoped that a sixth observation will be made in the spring of

i~~ie;o8d;~~o~;rs:::;r~~:n~~:~e i~b:~~;a~~~~s:lace during the winte r .

From the tables it 'Nil 1 be seen that the amount of growth
in l e n gt h during the season was comparatively slight . Had it been
greater the r s s ult s might have been more illuminating . Oysters
on the bottom nearby seemed t o have grown more and besides to have
developed greater areas of cha lkydsposits. Their indexofcondition
was always higher than the t ray oysters. 'fhe nacreous laysrs in

~~~~~:yt~~~t~~~~~k I : r~;l~:~:ho~o~~~~e~~f~:~:~~s;oi~ew~~r~e~e
Nelltoslludybothbottomandtrayconditionsinanyfuturework .

The data show that there was just one period of rapid
growth in l e n gt h and t hi s was during the period of spring fa ttening .
Therew!islit t leornomerginalgrowthduringtheperiodsof fa l l
fattening and fall decline in condition in spite of the fact that
much nacreous shell was being laid down coveringths chalky areas
on the inner surfaces of the shells . It appears that active
..l!irgin"lshellgro Nth ,whenitocc ursatall ,!!oesonwhen t he
'Ha t e r temperatu r es r a nge between 15 and 20 · C. A s i m.H a r cond i t ion
se ems to obt ain for O. edu lis for a ccording t o Orton (1 928 ) she l l
deposit i on i n th!it spe cres-gDes on on ly when the water t emper ature
rangesbetween l Oand 15 · C. (a ppr ox i me.t e l y) . He l d i ng( 1 91 0 j ha s
sh own tha t i n the scallop she l l growth goes on only when tempe r ­
a t u resareabove 4 7-48 ·F . Galtsof f ( s ee Higgins 1 933) states that
shell growth cont i nu e s throughout the col d season .

Conditions among Gill is cove oysters (Ta ble 1 and Medcof
:"]41) suggest that even if temperatures refavourablelowsalinities
will prevent she ll growth . There mey be a difference in this r elat­
i onsh ip be tween the behavious of old and young oysters . 'Nhen the
write rvis i tedGilliscoveinthesecondweekorl/ay,olderoysters
showed no external evidence of shell growth. On t hs other hand ,
s pat which settle d i n 1 939 ssemsd to have a lready developed a ne:..
m...r g i n of shslL The ·..a ter temperaturs a t this tims war on ly 9· C.



Tab le 1 3 . Sumrnar y of ob aervat i on s on Poi r i e r bed tray oysters .

t~n~~ Ju ne 1 July 8 Aug.27 Se p .2 8

~E~l J
~~:~ ~ l ~
90 -9 3 3
94 -97 3
98 - 101
102- 1 05
106- 10 9

pre
spawn­
ing

f a tten i n g

2289

1
1
7
7

17

!
con s i der - not
ab le mu ch

small

pre s ent

f a ll f a ll
fa t ten-de cline
i n g

6 7

1
1
8
8

18

I
a l l
cha l k
cove red

hiber ­
na t i on
plateau

2576

6 7

~i~~;f~~~~~~CY
for le ngths of
oysters .

notes made (on
dates indicated )
onnewmarg1nal
shellgroNth .

notes on cha l ky
dep o s i t .

phase of fa t t ening
be ing en te r ed .

ave rage vo l, ,
per ovs te r .

Value of ra t i o

~~X1000
Va l u e of ra tio

~6!: X IOOO

Valu e of ra tio
Shell Vol .
TotB:rVOT. xlOOO



The change in total vo l ume did not fcll ow the same cour s e
as grow th i n l e n gt h. On the cont r ary it was slow during the sp ring

~~;~~~;~~l~~i~~r~~~ ~~el~~e~~~~it ~ ~~~g~tt~~~ ~~~~~v~~r~~gJ~~~ 8
that ,al though co nsiderablegrowthin lengthhadtekenplace , the
amoun t of "u aeful" spa ce be tw een the va lves ae en ed to have ch a ng ed
ve ry little . This we s because t-he fresh " ahoot s" of she ll of up pe r
and lo wer va lves we re in con tactonlyat the l r l nne r endssnd
flared a pa r t further an d furt he rtowa r datheir free margins . This
pe culiar ity seems t o ha ve d iseppeeredby August 27. Little in c re a s e
i n l e n gt h t ook place durin g t h e aummerpe riod of lo w i nd e x bu::); the
vo l ume d i d i ncrease con aidera bl y. I t wae a l s o observed t hat t he
flex i bl e margin of t h e up pe r va lve e c commodeted its elf t o the s ha pe
of t he rigi d lo werve lve. Thi s pe rmi t ted a "swe lling"of the oys ter
shell and a. conseque nt i ncr ea s e i n volume wi tho ut any ac companyi ng
i ncr ease in l engt h. Unf ortunat ely no meas uremen t s of t h ic kne s s
~:~: ~:~~ ~~t~~~e~y~~e~~e~~ t his change i n she ll pr op o r t io ns might

The swellin g of t he she lls with t h e consequent in crease
in sh e ll cap acity would i nfluenc e the values obtained f or t h e
ind ex o f condition by reducing t hem unless th e r e we re a cont em­
po raneous increase in t he amount of t he "mea t s lt

• Fa Ll.u re of t he
inc r ea se i n the we ight of t he mea t s t o ke ep pace with t he i nc r ease
in sh ell ca pacity is a poss i bl e e xplunat i on for the c ha r e ct orist Lc
pos t - s pawn ing pe r i od of l ow i ndox n ot ed i n the oon d itionstudies •

Durin g the period of fall f atteni ng a mod e r a t e increase
i n vo l ume wa s observed . Thi s is t he t i me when nac reo us l ayers are
put down ove r t he cha l ky deposit s no ted on the insides of the shell.
Th i s p ro oe s s may r edu ce the shell ca pacit y.

Nith the hope of t hr owi n g more ligh t on the complicated
serles of chan ges, s everal other caLcu La t Lon s wer e made.

The r atioe ~:H ~Of~~;ty" 1 000 a nd I~t;t ~~l~;ty x 1000

e nd ~~~;t r~t::: x 1(jO a r e li sted i n tables 8 and 1 3. Ch an ges in
t he va l ues of these ratios s e em t o be sy s t emat i c . To test t hi s
appar e n t cy c l e in the cha ng i ng ve l u e s ca.LcuLat.Lo ns of t he value
of t he first r atio were a l s o mad e f or other serie s -Cooperbed,
Gillis cove , Mala gawatcl1. Po i r i er bed and Wilbu .rbed ( t a bl e s 12 .
1 .2 ,6 and 7 ) .Thevaluesobtainedagreeinsuggestingthat
the r e is acyclicchange .The result s fo r t he Coope r bed e re t he
mos t s yst ematic . This might be e xpected since the Cooper bed
st ock s wer e t he mos t re gular oysters dea l t wi t h in as f ar e s
shell shape Wi1 S concerned. All we re of th e first of "XXXX1t grb.de .
The ot her t wo ratios mentioned a bove we r e , t herefore , worke d out
fo r the Cooper bed series .

varied wi t~h~h:v:~~~~s:ai~ew~; ~~:h~~~I~o!~;!L:~!~;~::.x (~~~~e 7 ).



AmongtheadultstheGlll1scoveoystershadthehighestvalue - 58 . 5 .
Nex t came the Poir i e r bed and I4alagawat ch oys t e r s . 52 and 51 respe ct _
tv el y . The l o...est va lu e s were obt a i ned for the Coo pe r and Nllbur
bed stock s . both being 48 . s inee the v.. luesvary· ...ith season the y
s houl d no t be t ak e n as absolute. It d oe s s ee m a s if ...ell - shaped
oystershsve sma ller shell cavitiesthanpoop-shapedones .

The value star ts h igh in the spring . dips 10 a 10 .. in
l at e su.rnnerand risesagainin late fall. The 10... point is reached
at t h e t i me ..h en t he ch l ky deposits on t h e she lls ( s e e se ct io n
"Chalky depo sits on oyster she l l" ) r e a c h t he ir greatest e xtent .
The un usually gr ea t vo l un:e of t hi s dep os i t on the i n ne r su rface
o f t h e sh ell a t t hi s t i me md.Y i n i t s elf exp l din t he lo w va l u e of
t he r atio fo r the dep os i ts must redu ce t he sh e ll cap c ity . The
s ame pro cess may ex pl ai n t he maxi mum obs e rve d for the Cooper bed
and the Poirier tra y stocks i n the va l ue of the rat i o
Shell Volume ¥h t l i ~ aracitY

H~~E~t~eXs~~ 't:~ ~::c=a~~: ~~:i:: ~:1~~ f~rath..os~:on x 1000

'l'hegr "d ua l r ise inthe conditionfactor inthemid dl e
ndlatesummer ..h lle the ...a ter temperatureisst1l1highand

not cond uct iv e to e xt e ns i ve feedingm<oybe due not to ac t ual fa t t ­
e ni ng but mere ly t o a redu ction in the she ll ca pac ity by t he appear ­
ance of cha lky deposits a a ment ioned above . Because of the method
of cd.lculatingthe index of cond i t i on any r eduction i n the sh e l l
c"p" city ...ou ldpr oduceaninc reaseintheindexofcondit i on ...ith­
out any ac t ual increase in fa tness .

The r esults ofa f u r ther study of shell proportions i s
present ed i n the section "Shell propo r tions of oye t e rs ."

~.

J.l<irked in c r eases i n shel l l en gt h occurr ed onl y in t h e
s pr i n g durin g t h e fa t ten ing period when ...a te r temperatu re srange d
be tween 15and20 · C. ,

Low sa l in i ty s eem s to i nt e r f e r e ...ith she ll gr owth e ve n
t h ou gh tempe ra tures a t t h e time may be fsvourab le to it.

The l i mits o f t en:peratur e a nd s"l1n i ty whi ch co nt rol sh e ll
growth_y be d ifrerent fo r yo ung and older oysters.

Th l'jshe ll gr owth iS m:lr gi n<ol .. t first (l e ngt h and wid th
i nc re a ee) .Latertheva lvess...ell a pa r t ( thi ckne ss in cr ease s ) . It
is possible t h"t only then do e s t he useful s pac e be tw ee n t he va l ve s
in c r ea s e to a.Dl gr ed t e xt e nt .

Condition s nd shell gr owth s eem t o be very in timatel y
as sociated a nd furt he r s t udy of the s eme gen e r a l t ype wou ld be
ad van tageou s i n c l ea ring u p t he pr ob lem .

St u d i e s of s hell pr oport i on sh o... t hat t he r e a r e compl1cate d
cycl1c c han ge sin t he se.The y a r e mostcon s picuousin l ate su nnner
but the i r signif icance is not c lear .



The I nf l ue nce of Se x on Condition .

Quite of t en inswnpl1ngs stockofoyst.rs it happens
thstthenumbersofmslessndfemslesdonot beer the B1mpleon.­
to -onerstio . I f th.oomplesofoysterse resmsll ,asincondi t1 on
tests , and if the re chanced t o be any cona Ls t.ent differenc. i n t he
indices of cond it io n fo r males and fe,"", l es t hen it would be i mport ­
an t t o mes su r e t h i s d i f fe re nc. in or-der t o a l low for i t . During
th e cour s e of t he i nv e s t i gation on condit i on se ve r a l d.te r mins tion s
we r e made separately for mal es and females from the same l ot s of
oy.t. rs .Th. r.sul tsapp.arin thefollowing tsbl. :

Table show ing r.sults of S. x-Cond i t i on st udy .

I nd . x of Cond i t i on Sou r ce of
Mal. F....l e oyst.rs

1} 8

Anims la app.ar tostill
con tain uc hspawn.

}\ug . 5 8}

Oy s t .rs fUll of spawn .

I n a dd i t i on t o t h. a bove t.stsanoth.robs. rvat ionwas
msde on a l ot of t en Coop.r bed oy.t e rs fish .d Ju l y }O. The se we re
a r-r-anged i n or de r of the ir condit io n, sim ply by I nape ct.Lon , t he
fa tt .st b.ingpltlced fi rst in or d.r and t he po orest Ls st . Aft e r
t h i s t he se xe s of t he sp ec imens were determined and t he or de r
proved t o be :

A~ though t he da t" assembled so fa r a re no t extensive

~~:fest~r~·~~~t I'i~~~~:i~~;~~~rt~~~nd~h~~~::t i~h~~et~: se in

~o~s~c~~r~~~s~ot~S~~~~~~y~;a~; ~~~f~~t ~~e~l~l~;; ) ':::le s
i s highe r t h n that of f emsles . I t ha a bee n i mpos sible , t herefor e ,
t o t ak e an y a c coun t of poss i bl e irr egula t itie s in there sultswhioh
might ha ve been in t r odu oed byune qusl nu mbe r s ofms l es a nd f ema le s
in tr e samp l e s t es t ed .



l"ailure to Spawn Aftecting Condition .

The behavious of Suth Gut oys ters in 1930 wus apparently
diffe rent from that in 1939 (Medc of 19390. ). I n spite of failure t o
a pawn therew sadrop in condition during which degenerating o va
were ob se r ved in the gonads ( t a bl e 3 ) . Th is fall cameaboutata
time when t emperature conditions favoured norma L fa ttening . I n
ad ditionther ewasaslowrecoverywbichcontinued ,peculiarly ,
ac co rding to the resulte , even sfter the temperature fell below
t he 15° 1e vel.This strange rise suggested by the data may not be
actua l. l"aulty sampl ~.ng on one date - Septe ber 25 - could expla in
this apparent ex ception to the ru le that fattening cee ae s when th e
temp eraturefallsbelow 15 °C .Q. uayle( 1940a )statestt.atfailure

(~ 9~W::g:~~:ntt~~e~~~~e~y:~;~sf~;~ui~t~:n~~~t~~~~~~e~~~~n
This l a t t e r seems to have been the case in 1939 but not in 1940 .
The Sout h Gut stock presents pe culiar problems. I n 1 935 and 1939
tbey were poo r in the month of May. At the same time in 1 940 they
ere _I'I' ".rtlJ: fat and apparently will be poor again in MaY, 194 l.

The Eftect of St or a ge on Condition .

",stock of oysters fished during the first week of
December 1939 and held in the w rehouse t the Biologi cal Station

~~;i;a~:~e~~~i;~ r:r~e~~~:~u;~ ~~~w~~e8e~~d~~:~ . t:..~s~li~::~
to fl ow over the oysters . Mos t of them opened and seeme d to be
"pumping" norma lly . After two hours of this treatment three lo t s
of 170 ea ch of t he most vigorous ones were selected . (1'he more
qui ck ly all oyster closed i ts s hell '/lhen tou ched the more vigorous
itwasassumedtobe ) .Thefirsttwogroupswsreplacedincovsred
~~~~~~db~~e:o~~~w:~e third i n a ga lvanized iron box . They were

(1) Pl ac ed in the basement of t he Bio logi ca l Station
( ? ) I n the sub -basement of the Biologica l St a t i on
0) I n a «ooden box placed outside the station . This

boxWlislinedwith ro ckwooland thetemperaturs
t her mostat i cal l y controlls d atl.lOC.

A sampl e of ten oysters , some t aken from each of t he
t hr ee Lot s , was tested for condit ion at t he beginning . l"r om t ime
t ot i "le wate r wa s sp rinkled over t he oyste r s , t he dead counted .
and s ample s remove d fo r Oondlt lon t es t s . Temper ature re co rd
we r e made from maximum-minimum t he rmomete rs kept in the t'.vo
box e s insi,le the station . The expe rimental re sults are listed
be low in tabular form :



Results of CondI t i on Tests and l4ortl11ity Counts on Stored Oysters .

Sub -basemsnt
I nde x of No.
cond Lt Ion deed

Thermostat
Index of No .

Condition dead

Dec .2} /}9 0

Feb . 11 40 271

109 2

117}

Apr .2}

92 4 112 5

Note : (l) Ha ve a vlls and l1 nge r l ng t a s t s ; s oms vs r y dr y

~~:I~:n~~~ c~sn~b~~sh~~tl~t~ubble of gas within

m!~~!1f:~~:f::~:~: :sr~t[i:c~;~ ~~~I~:a~~t s:~;ing
( 4) Onl y fo u r of ths oysters of this l ot wsre sound

enough for the condition test; qu Ite unfit t o sa t .
( 5l The ssoys t e r s ha d a s t tll e odou r an d t a stethtlt

mads them unpa l ata bl e.

Tempertl tu r e re co rdforstorage test l OFI

J a n.5/ 40

: ~ ~
Fe b. }

Dec. }0/}9
J ~n.~~/40

Apr .2}

5}
54
55
58

5}
52
50
48

1~
48
50

51

1~ Basement t empe ,.atur e s
46

51
48
50 ;,'ub- ba ss menttempe r "tur ss
52

The heating un Lt, of ths t hsrmostat "blswou t " dur Lng
t hs s sc ond we s!c of r s brutlr y butitis unlikel ythat
t he wsa th s r du ringths r e st of t he experImsnt"l perIod
was cold sno ugh to f rsezs t hs oy s t ers with in t hs lo w
t empe:;aturs stor a ge cnaab e r ,



The re sult s of t he Bxpe riment show that:

Dur ingstoragethereis gradua l falling off in the
i nde x on condit ion . Th is is slo.. and does not confli ct with ths
findIng of Russe ll (l92}) a ccor d l n g t o ·Nhichthe r e Na s nolo s s l n
glycogen cont e nt during a t s n - da y pe r i od o f storage In s ir .

Pa rt of t he l o s s ma y hs ve been f rom drlling out of t h e
I:le"ts fo r i n th e l ate r stages of the test many of the oyster s ha d
ve ry :i.it t leshell liquorleft .

Thisf"ll lngoffwasmore pronounced at hi I':her than a t
'.owertemperatu res .

The mort"l1ty of oystera is similarly higher end mor-e
r a pI d at higher than a t lowertemperu.tures . see also section "The
ab undl1n ceof co l i f or m organIsms I n oysters during at o ruge " • .

The fl avour of oys ters suffers dur-Lng storage tilld tN O
month s s torage a t basemen t t empe r atur e s makes them inedible .

lJuri n g on e a nd a he l f I:lont h s l s t or a ge at l t 0 2° C (whIch
I s approximately the t emperat.ur- e of coame r-c Ia), cold s torage c om-

~~~~m~~iso~o~ ~;m~:) ~~~r~nw~~eP~~~;~C~~l~o~~i~~~~l:;ie~n~o~~ss

:g~t~~~ ;~~r~~~lu~Wi~h~~~e~O~~ l~~~~~~i~~ :~~t~;~;yt~:~ gi~n to
These conditions ,""y be compa red with the results of observations
onoyste rsallowed tohibern"teundisturbedonthebedsdiscussed
elsewhere (l4edcofl9} 9a a nd l94l).

I n c on sider i n g t he s e r es ult s it sho u ld be bo rne inml nd
that t he oysters used in t he t e st were he ld i n stor a in t he
~~~t lon wl:::L r eho u se for ove r t wo weeks be fo re t he exp er ime nt was s et

On the NaterContent ofOysterlolea ts.

Se veral s e r ies o f observations'Nere made t h I s year on t h e
wat e r cont e nt of oyster meat s . The r es ult s a re listed in t he t able s
wIth t he index of cond it i on . I t will be se e n f rom t he s e t hat t he

~~ci: s~~o~~~~e~la(~9~)~ i~: ~~::e:~ ;:~~~t~e:~~ i ~~dt~~ra~;r~
higher s ince t he J a pan es e au thor s dealt no t wi th mea ts t hat we r e
fr es h bu t with t hose t h"t we re dra i ne d and dr i ed on f ilte r pap e r
and cott on cloth f or l i ho u r s .

By pl ot t ing t he i ndex of c ondition a ga lnst pe rcentage,
wat e r content i t will be s e en that th ere isarough lystraight line
r e l ations hip betwee n the t wo, The re s ults f or t h e differen t dis ­
tricts s ee mto gr ou;lthems elve s ab outsligh tly dl f f erentlines.
This may be pa r t ly du e t o dlfferen ce ll in t he sa l1nityofthe s ea
wat erwhic toa lrge extent con s tltutes thebod yflu ids . Such
~y[~~e~~~:x"~~l~o~~i~~~n~ry weights and , consequent ly . the vo lumes



From the above it migbt be considered feasIble in genera l
t o u s e t h e percenttigew1:1 ter content in place of the Indexofcon-
d Lt Lon indescr1lJ ing the condition of oysters . The advantage woul d
beagrelitsliv i ng intirneandworkinsrr1vingataf igure .Asyet ,
however , the relat ionsh ip of the t"o factors is not sufficient ly
cl e " r to ...a rrlint the substitution. It is no t possi~le to ssy without
a atudy how th e wate r content "ould be effected by rap id changes in
83.11nlty such l:1S r e fo un<i inmanyestutirieswhere oysters abound .
Gener"lly ap eek Ln g rthe values for percentage wliter content ob tained
f o r eli chof the t .vo lots of f ive oysters which constitute li samp le
for th e t ests we re i n much closer ag reemen t t han the values for the

~1~~s°isc~~~tt~~~~ ~:s~~~C~;~e~h~~~o;h~h~<l~~~e~nv~~~~:n~~~et he
ac cur-acy or the t ormer may not th erefore be tiny greute r ,

Condi tIon St u die s by Ot her u t'h or s

The cond i t i on of oysters ha s been stud i ed bysurprisIr,gly
f ew Invest igat " r s. Thi s fa ct may be explainsd lJythe La ck cf an

~~~~~~~o~~\:i~~;e ;u~~; i;~l~=~ ~:;h~~e~fa~~:lr~ ici~.~~::~e~ni~e _
v ie.v1n t ne l i t e r tit u r e, the fi rst .ystematic approach W<l. th.. t
propo.edby Capba in C.C .Yates , described and app lied by Grave

m~: ~!::~::H~:~:~r:!~£~:;;~::~r~t:!~:~~~;r:!~::~~:~~;:ethe

~~r,:~t~~ed;ai~:do~e~~: exp ression
vo l ume of ctlvitl6s between the shel ls is then used ts.sanlndexof
condition . Thi . s """e mea sure ha . be e "l d e ve l ope d , s ee mi n gl yinde pe nd ­
an t ly , .. nd app lied by ~uayle (1 940). The on ly difference i n t he
system is t hlit ~u<lyle ha s no t redu ced the value of t he fra ct ion
to <l percen tage and has standard ized the l e ngt h of t he pe riod dur ­
ing which the meats are <l110wed to drain before vol ume de termindtion .
1'he i mpo r t dn ceofthis l atte r pr ec a u tion , overlooked by Gr<1ve , i s
.velldlocussedbylls.lco lm ( 19 12 ) .

on COnd iti~~a::d'~~~r~:~ * 1s v~~:~N; . :d:e~~~t~;rt.~~~~~~a~t~ns
a cc uracy of hiB methods of meas uring cond it i on o r of samp ling t he
oyster s t oc ks . Dan ie l (1 9 22) ha.noted the Impor tance of care in
samp l ing in an i nv e stig tion o f th is sor-t and t h e present s tudy
has demons t ra t ed t he ne cessity or e ve ry pr ecau tion i n t h i s mat ter .
Be ct1u s e of t he l ong in t e rva ls be tween suc ce s sive sampl es and
f al1ureto s t a nderdlzetechn l qu e, Or-av a t a r es u l t s Ind icat e on1 y
t he broa de s t and mo et gene r<lltrends in t h e eeae onal cy c le of
c ha n ge s i n cond i tion . His re sul t s demon stra te t he hibernation
pl<it ea u<1nd thepo etap<1wningd ep r e s sion . Ne l eon (19 ; 0 )used the
C<1pt a i n l s s ysteru whlle f ollo.v1n g t h e " f atten i ng " pr o ce s s of
oy at e r-a plant ed on d iffe r e nt t ype s of bed s . ~uayle (1 94 0b) 'Nork ­
i n g wi t hPa c 1fic co a s t ' oy s ters, ha s c l a s si f1 ed ce r t d i n be d s a cc or d­
ing to the f t ne s s of t he oys t e rs r eared on t he m.



Orton ( l 928) used an even simpler method. He measured
fatness by taking the volume of meata derived from eupposedly
uniform samp les of oysters. From t h i s stu<3y he concluded that

~:~;:~~n~oi~n~·l~u:~~.o~h1~i~:m;:;:~u;:mb:~~t~~:~sr~~g~~;r_
espond to that betwoen l5und 20 0 described by the writer for

. Q.. v i r " i n i c" .

a s far as the writer la warElthese tour investigators
re the only ones besides himself who have studied condition as

such . There are In addition severtll carefultretl.tmentsbyblooh ­
emists of the see sonaL change s in th~e chemical composition and
nutr Itive value of oyster meats. These hllveprovided some inter­
estlng and sugzest tve l eads but on the whole t he i r observations
are scarcely pe r tinent to an ana lysis of condition ehange s , Thi s
is part~y be csuse t h e samp ling d tes were chosen quite arbitrarily ,
usually a t mont hly intervals , and without regard for the sequ nceof
biological and physical changes going on in the oyster and its
env ironI!l.ent . ltwouldbcpointleBstorevewtheseveralinvesti­
g~tlons individually . These are referred to in the table to refer­
ences"ppe..rlngat the end of this report . It does seem worth while ,
on the ot.he r hand. to dra.w <J.ttenticn to certuin prob lems ra Lsed in
th esestudleswhichareexpllcubleonthebt\sisofconcluslonsfrom
t he pl' e ae nt stud y .

lIilroy (1 909) has r ep or ted and left unexplained wide year
t o ye"r dif fe re nces i n t he fa tteningbahaviourofoysterslaid in
seeisidepondsor"calsses" in toNhlchfreshlfaterpenetrt1tes .Thi s

~~~~~~::!:h~!~~:~;a~;:~~~!mt~~~;!~Eh~~~!~;:;:~;~t~:::=~~~~:~
pr ove f ;;ivour abl e orunf'av our abl e (a s"heca s e mtiy be)to f'atteni ng.

co ld Briti~~a~~l~~~~: ) ~~:r~o~:~ai~~tb~~o;;l'~Rl;C~ui~~~;~e~~~~i~o
poor"nd f requently d ie . The samebehaviourinEnglishwatersfre­
quen tly fo llowed by deuth du ring the se oond se"sonhasbeen l'eported
for this spe c ies by Orton ( 1 935) . This c ond i t i on msy be due simp ly
t o sta r vtlt l on br ')ught about bytempera tu r e e xper i ment s unf avoura bl e
t o feeding . ~he sa .... explanation might be proposed for the poor
cond i t i on of O. edu lisheldoverwinterintanksatConway , England
(Cole 1 93 9 ) . - --

t heory (1 9~8) s:~~~;d~~~ ~~g;~i ~~9:~~i~:;-:a~ :~b~e;~:'::t:~;~ ~~~~:~~h ' s
t h e quanti ty of sp"wndeve loped . These workel's suggest wi thout much
evidence that the quant ity and qu li ty of . food ava ilable i s more
s ignifi can t inthia process . The pr e eent, study lends support t o

p~~;~e~~~~:s i%:~:e~~rl ~ta~~e~~ O~~a~h;~:r~~~~~ri;h~h:P~~~n~e~~e~~ring
fa t ten ing ( gon" d de 7e l opme nt).



I n t h e swmner of 1 940 an exp lanation was sought for the
erraticproduc t ionofoystersinShed iacbaydiscussedby F ishe r
(1 955 l and Need ler ( 1932 e cl: b,1933 , 1 934). Th i 3 a r ea ha d be e n
c l o &edto pub l1 c fi sh i ng f r om the spring of 1 9j 6 u nt il t he Lat e
summer of 1940 when it'Nas r e - ope ned for the fa ll fi s hi n g .

.st u dy of She d i e o Bey Oyster St ocks

The fir st step. in t he i nvestiga t i on was a s t udy of t he
size and ag e compo sition of t he stoc k s of oys t ers on repr-e senta t Lve
beds . The r es u lt. of e xaminations of "Nilbur bed and Lnd Lun I sla nd
3hoalsdlJlfles takenMay22ere l1 s t edinthe two'iccompany ing
t'otbles . Contraryto what was ge ne r a l l y r e po r t e d , t he t o t :;11 o y s t e r
pop u ld t i onof the gr ou nds was notgrMt . The b"si. f or the nilsle"d ­
ing repurtseems tohavebeen thefactthatthepopulation consis ted
alm os tent i r elyof largeroyst e r s ,therebeinllpract i c:illynospat
present. Therewd.sno s i gn s of any mortal Ity of yedrl ingoyste r s a T .
for t hat mat t e r , of any oys t e rs . The sp at f r om the Bras d ' Or L a k e s

tra ns f erred t o t h e Poi rier bed a nd I nd i a n L s La nd Shoa l grew well
su gge s ting t hat t he bay f av ours gro wth of yo ung oys ters . The r e wa s
a consp i cuc us s ca rc ity of s tarfishonthegroundsand:i ll the
oysters seemed t o be i n a .part i cularly vigorous st ate .

The ag es l1ste d i n t h e table are subject to an err or of + 1
ye~r be cauae of t he great diffi cu l ty i n de termin ing t he posit. io n ­
of the f irst an nua l grow th r i ng . Allowi n g for t hi s t h e results
s til l s t r.:>ng ly s ugge s t t hat sp a t pro duc tion i n the bay has been
very poo r f or t he l l:1s t ten ye ar s ex cep t for t wo seasons -':1ppa re nt 1y
1955 and 1 9 j 8. Th i s p i c ture is l e s s c l ea rl y shown by t he t able i ll­
u s t r at i n g t h e s i ze compo s ition of t he oys t e r s tocksbut t heobv i ou a
sc arcit y of t he smalle r gr oup s defin ite l y suggests fa ilure i n repr od ­
u ct io n dur ing t he l a st f ew yea rs . ... s t u dy of the aIze compos ition of
'" sump l e of mus s els (Mytilu s edul is l t a k e n from I nd i a n I sla nd Sh oa l
on July 1 7 and of clams (Mya aren a r iu } t a ke n f rom t h e Po.i:r i e r flats
:l.nearl yite ce mber , demon stratea the s a me pe c ulari t tof s i ze fre quen cy
dis t r i bu t i on i n t he s e t wo sp ec ie s a s ment ioned for t he oya t er . The
l nf e re nc e may be druwn t hat t he re l s one s i ngl e f a ct or or s et o f
fac t ors i nt erfe r i ng wi th su ccess f u l r e p ro duc t i on of b Lva Lve mollu s cs
i n Shed i docbay an d t hat t hisisreaponaiblefor t heerr atic pr odu et ien
~~ et ~~a~~s;,;:~ ~~ :~:f~ . an d t he pe culiarit i e s of ag e co~po sition of

Tab le sh owingage-fr eq uen cydist r ib u t ionof Shediac>layoystersa s
d et erm ined from gr owth rings !&J.v 1 940.

Es timat ed age
i n ye a r s
Fr e quene i esfor
I ndi a n I . s" mpl e 0
Fr e qu e nc i e s for
,H l bur bed samp l e 1

Tot"l numberin
sample .

33

59



Slze-frequencyd1str1butionofShed1acBayb1ve.lves

l'requency for ave rage
d1!UIlet ersof I nd 1an
I sland oysters .

~I:~~~~~;e~ff~Il~~~r"ge
be d oys ters .

~~e~~!~~ ; ~S b~~rci:~~thS
( l4Ya)

l'reque nc 1es fo r l e ngt hs
o f Lnd La n I sla nd
lIIUssela(1Iyt 1lu s )

5- 6 6- 7 7-8 8-9 9- 1 0 10~~~~~

saml
1 33

6 15 10

8 15

o 83

On t he ba e Ls of the ab ove conclu s i on It seems sa fe . temp or ­
arllyat l ea s t , t o neg lect se ve ral exphnations offered by t he leca l
peop le fo r the poor cond 1t10n of th e oyster fishery . The mos t common
of th ese wer e : (ll t hs t s llt 1ng of t he be ds(·..hlle theywereund 1s ­
t u r be d du r in g t he cl os ed seas onsof1 938 an d1 939) h9.d not onl y
smothered al l the l1 t tle oys ters but also rendered the bottomunfit
fo rt'Urther se ttlement of spa t ; ( 2 ) that conditions were qu1 tefav­
ourabletospatset tle:nentbutthatf1sh1ngofs"""1l0ystersby
poachersand overfish 1ng (part 1cularlyofther1vers ,prev10us t o
the cl os ure of t he a rea ) h"dreduced the spa'of01ngstockto su chan
extent that there Nerenot e nough l a r va e prod u ced to popu late the area .

Reprodu ct1 veCyc l e 1n1 94 0.

The oys t e r s all seemed perfectly so und and i n the co ur se of

~~~a~i~i~~r1:~e~~~e~p;~~:gq~~~;~; 1~sJ~fys~~8~n~h~:_;6 ~ ~~:~lp~;~;_
co loured oys ter l a r vae were f ound 1n l1 m1t ed numbers 1n t ows made
ove r th e P01r 1e r bed on J.uly 1 0 and 1 2; bundanton Ju ly 13 ;rare
on J ul y 1 6 and increasingly rare t he r ea f t e r unt ll J ul y 31 when
three -",.d four -day-o ld l a r va e of t he se cond spawningburstweremak­
1ngthe1rappearance .Onthe lastdate theywerenumerous1n the
tows; r~ re on AUgust 2; surprisingly common on rl.ugu st 9 wi th represen­
tat iv es of both the ol d and new broods present ; rare on AUguSt 1 3

nd compl e t ely absent, on a Ugus t 23 .

TO'NS made 1n t he m1dd le of the bay near the Nllbu r bed
s howed : July 1 7 , no oysterlarvae ;July 1 8 ,la rv a e ver y r a r e ;Jul y 28
an d AU s t 7ve ry ra re .



I nShediacriv ercondit i on swere sim ilar . On J uly 13
j us tbelow thehighwaybridge th eywe r e pr e sen tinthetoKsin
l arge numbe rs ; Ju l y 27 . 1f: miles up-strea..mfrom the highway br idge .
no l lir va e; Ju l y 29 . 1 mile above highK"y br i dge. no l a r va e .

The conditions i n the Scou dou c r i ve r were someKha td i f f ­
erent . Although oyster larvae were found i n fa ir numbers in t h e l ower
r eaches of the rive r near Dr . 'Ne bs t e r ' s wharf on J uly 13. t he y were
rare July 1 (, and completely absent from t h e tows on J uly 1 7. I n

e e p parts of the u ppe r rea che s of the river near F i sh e r y Of fi c e r
Cai ss ie 's camp, oy s t er l arv ae wer e found t o persist in fair numbers -

~~l~o~:d ~~:o~~eA~~S~r~~p:b~~~~;J ~~~~iy1 ~~8 ~a~:;st;t:~O~;d
t he catch es un t il J uly 2(, when t he y were approxi=telyhalf-grown .

n August 1 2 when se t t lem e nt was ed pec t ed no mat ur e l a r va e cou l d
be fo und . La r va e of t he brood spawn ed Ju ly 2(, had replaced t h e
older gro up by t h i s time .

,~t no t i me du r ing the i nve s tiga t i on were there an y empty
l"rv a l shells fo und or l a r va e t hat appea red in the l ea st s i ckly .
Ot her pe l e c i pod l a r a ve and ga s t ropod larvae were usua lly common
in t he t ows and a lways in a vI gorou s state . Cou nt s on mIn ute f lap ­
ellateslikethosedescribedear l ie r (loIedoof1938 ) sthefood of
Lar vae , we re almost as c ommon ttS i n Bideford rIver. From t he se
ra ct,a it would a ppelirthat co nd i t i on s ins ide the bay are no t un­
favour~bl e t o l ar val de ve lopm ents .

The Di stribu t io n ofoyster Larva e by N"te rCur r ent s.

Be ca us e lahed ia c ba y i s u nu su a lly s hallow fo r its s ize
t i dal cu r r e nt s i n it a r e st r ong . I n tryi ng t o d i s cove rwhli t be c wne
of the l arva e it was decided t o e xamine t he poss ib il i ty of thei r
be in g ca r r ied ou t of the ba y by t hese cu r r e nt s. A s e r i es o f tows
wa s mad e , ape c La L ca r e be ing t aken be t wee n 81:1 ch to w t o wtlsh the
pI nktonne t t hor ou ghly s o as t o a vo id corrt umi.na t. Lon of one catch
by "left -overs" from t he l a s t. A list of t hese and a re port of t he
e xami nation of the catche s i s pr e s en t ed i n t he f ollowi ng t ab le
( s e e pa ge 24 ) .

Alt hou gh t he tot al number of La r va e d iscov e red wer e in
a ll cas e s small t he s e data i ndicate t ha t t here are s omet imes du st
as many oy s t e r l a r vae t o be cau ght in t h e su rface wat e r s o f the
strait opposite t he mouths of t he bay as in t he ba y itself . The
~~~:~~~~:bi: ~:~e;~~ currents bea r t he l a r vae ou t o f t he bay i n

I f oy s t e r l a r va e were pa s sive planktersand nev e r se t tled
t o t he bot tom one cou ld es t ima t e t he per cen tage of t h e t ot a l
popu l tion i n t he bay which wou ld be ca rr i ed ou t in to the s t ra i t
with ea c h,ebb t ide . Th i s cou ld be done by simp ly computing the
wat e rexch"ngebe een thebayand the stra it . Beca ltse so little
is known of l a r va l behavious it i s impossible t o say wha t percen t ­
~~e i~~~~C~~v~~rried out but a knowledge of water e xchange might
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'Kat er Exchange bet'N een Shediac !ld.y an d Northumberland Strait .

The Shed i a c !ld.yYacht Club i ss ues a chart of the bay'N1 th
a compl ete s e ries of sound ings (made at l ow tide ) plotted on i t .
BylayingoU thebe.yin squres .thencounting themandsumming
th ei r dep ths , it was found t ha t t he average depth f o r the bay at
low tide was 4. 9 t o 5 . 0 fee t . The tide tables show that for " u gu s t
the nuctu at i on i n water l e ve l s from l ow t o high tide !it the time
of sp ringtides was 4 . 5 fee t . It maybe e s sumed that the t idal
nats (t he a reas of which a re also shown on the ch art ) a r e covered
t o a depth eq ual t o h l f t he d i f f e re n ce be tween h igh and l ow t ide
l e vela( i n t hi s ca s e ha lf of4.5 f e et Kh i ch e qu a l s 2. ' f eet) .on
t h h ba sis the water exchan ge be tween the bay "ndNorthumberland
st ra it was ca l cu lat e d . Th i s showed t ha t 5 '1. of the bay water wen t
ou t t o th e s tra it when the tide changed from high to 10'N at t he
~:;~~ng" pha s e . At the neap pha se the exc han ge would be some'Nhat

Study ofNaterCurre nt s a t t he En t r a n ce t o She :1i c Ba y.

The nex t stepW&.s t o t ry to d iscover wha t cha n ce s l a r va e
hud ,afterbe in gcar riedoutintothestr"itwiththeebbtide .of
being r e t u r ne d to the bay with the followin g nood tide , All.approa ch
~~n~~i~/~~~l:~r:~~ .mad e through an a t t e mpt t o stU dy wat e r move -

For this study two vertical noatswere prepared . ·r h e s e
were made of ro und sprucewooJ. , three f ee t l ongand , 8lCcep tat
the ir u ppe r ends where they were tapered with four zinc n an ges
elght lnches square , lt t t he l owe r end t o " gr a b " the wl1ter , a nd wi t h
lead wei ghts t o make it n oat upright wi th only the t op s i x in che s
exposedE1bove the water . The des ign waS su ch that there waspra c t ­
iCtillyno "dr i f t "evencluringfreshtost rongwinds . .I\tthe sa me
~~~~e~~: . r Loat. a wer e borne along easily 'by ve ry slight wat e r

On t wo dat es , "ugust 6 and } O. the n oa t s we r e re leased
in t he chan ne l a t Po i nt du Che n e just as the t ide turned t o f l ow
outward . The cour s e take n by the f l o3.ts was traced from a motor boa t
and plot ted i n figure 1 . It tla y be noted t ha t t h e cou r s e s followed
on the two days are roughly similar and t hat on"ugust 'O the
n oats end ed u p nearly two mile s from t he i r starting point . It is
possible thst the noats would h ave returned to the bay again
within a r ea s onable l e n gt h of ti",e . On the other hand it seems u n­
likely t hat t h i s would have t a ke n place ( if it 'Ne r a t o ha ppe n at
,,11 ) at a time earlier than that of the next nood tide .

The obs e rvations indicate that in t he sur fa ce wat ers a t
least th e r e is an eddy in the s t ra i t j ust east of Shed inc Ls La nd ,
I n compl et i ng . he circ u it of t he eddy , t he floa t s would trave l
"pproxima te lysixmile s .
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If we assume t hat t he paths t ak e n by the floats truly
indi ca t e th enat ur eof thewatermoveme nts then .sinceoysterlarvae
a re carri ed ou t i nt o t he stra i t , it seems t ha t many of them w11 l
be pe rman ently re moved from the bay . ...l t hough this happen ing is
considered as highly impro bable bysuchworke rsas Prythe r ch (1 928 )
t his sort o f t h i ng may go on much more commonly than i s suspe cte d .
J!:ls e y (1 934) and la t e r Elseyandq.uayl e (1939 ) has shown t hat it
t a ken place on t he Pac if ic coast . Th i s drainage of l a r va e woul d
ac coun tfor the pr ro sets in the bay and the l ow periods i n t he
oyst e r pr oduc t ivi ty . Some years larger numbe rs of l a r va e t han u sual
may be re ta ined i n t he ba y and t h i s would account for the pe ak s i n
t he pr oduct i vity alre ady r efe r r ed t o but t he ba s i s foryear - to-yea r
diffe rences i n the amoun t of s pat fa ll i s obscu re .

Spatf',llin Shediacbay.

There was a s l ight s pa t f all in peculiar pos it i ons i n 1 940.
This may i ndi cate , a s wou ld be expected from the above d i s cu s sion ,
that some l a r va e r emai ne d i n t he bay and matured t o se t t lement s i ze .
On AUgu St 8. numer ousone - to two -day-o ld spa t were disco vered on
t he unde r surface s of t he uppe r va lves of some "cluckers" {dead
shellsst11lhi ng ed ) l e ft by tran s pl a nt ed adu lt Brasd'Oroyster s
that d i ed. There we re a l so a few on t h e shells of oysters he ld fou r

~~~~~:ro~~d:h~~~i;~mn~b:;~ew~~:t~~~c~~e;~~ ~~b:e~~~e;~~~lo~oi~~
e ctor pl ac ed on t he net ting c over of the same t ray at a di s tance of
eight i nc hes from t he bo t to m. None were fou nd f i fty fee t away on
co lle ct ors suspe nd ed vert ic ally with t he i r l ower ends one foo t abo ve
bo t.uom, No sp a t we r e fo und on wash ed she l l s (mot ve ry thoroughly
washe d ) s cattered on t he bo t tom a t t h i s l atter place . The re as on
fo r the s s pe cu liarit ie s i sobscur e .Thespatgrewapparent ly no rma lly
an d at t he end of t he season averaged 3 t o 5 mm, i n d i amet e r .

No 1 940 musse l or cl a m spa t we re found suggest ing t hat t he
l a r va e o f thes e t WD s pe c ies suffe red the same fate as t he oys ter 1e r va e ,

The comparatively l a r ge numbers of spa t pr e s ent on the small
a reas that r eceive d any se t a t all and t he gene ral a bsence on other
appa rent lysuit..ble surfac esne a rll y , r a i s e s se J'e ral que s t io ns . I t
seems t ha t l a r ge r numbe rs of l a r va e cou l d hav e se t tled in t he ba y t han
wou ld be s u s pe cte d f rom obser va tions mere ly on ns t ural cultch and on
comme rcial collect or s ex posed i n t he convent i ona l way .

The moda l va l ue fo r he igh t measu rements of 48 prod issoc onch
me a sur ements made on au gu st 8 on spa t on t he inner sur faces of oyster

~~~~l~r::~~I~in~ ~;~~o~a;~~ . t~~; ;:~;a;~~~~b~;e~p;~n~~V;u~~d 7~8 .
The se two fa cts su ges t t hat the l a r va e de ve loped under temperatu r e
condit i ons diff ere nt f rom t hos e r ec or ded f or Shed i ac bay (Medcof 1 939 a
a nd b ). The quest ion arises as to whe the r t he de ve lopme nt went on i n

~~:A~fr:l:8:~~~~ti;He~~1:b~~:~~~r~;f'~~n:~~nii~~1~~h:i~~~:~:re



liveslnthebaY'KhYWflsltthl::lt tbeywereso"uneatchable"asto

~n;:~~"O~~~ ~~~~~~i~:lt; ;~g:~:t;~W~; ~~~;~~~hsf~~~8i~s~0~~ ~~~~~_
ioursimildrtothatinGlll1scove (loIedcof 1939d)mayhave/<iven
the ...prel:irence of scarcLt y cf l a r vae.

These /;l"re s ome of t he questions that might be tiIlswered
dft.crrurther s t udy which wi ll be con t in ued in 1 941 if opportunity
perLits .

The r e s ul t s o f t ne s t.udy t o d a t e i.nd Lc.rt e t nat, reprodu ct ­
lon ,lnsofdras theadultoysters..:lreconcerned . lspelt'dct ly
norm9.linSnedi..icbl2.Y .

The 1~ rva 3, Nhen found ,seemed tit ....I t times t o be d eve Lo p-e
ingnor lly . lnotherNords ,nod lseaseseemstotepresent ,rlorwas
there e7idence of l a r ge nuzbersof n lm.tllspredaceouson lar".,ae .

The se tt led s tgrew ,a lthougbslo ..lY,withoutconspicucus
l!iort;,ili";.y :ifid in other r e s pe ct s qui te norlDt111y . There re pecu.L L ..r ­
Itiesin settlemantbehaviour that drenot e xp La Ined ,

The La r ve L period ..as peculi~rly long - 31 d.ys. This and
the Ur~e s Lze of the mature La rvae (3 74 ,,~udlled frol!l proc issoconch )
suuests that t h e cond r t I ona undar "hicb the La rvae developed were
no t hatmight beexpectedinthel1ght ofpresel\tknoNledeof
l.lrv"ldeve lopmentandthehydrographic conditionsinthpooy .

Over 50~ of the water l e a ve s the bay cur-Ing t he "apr i ng"
phase when the tide r~ll B f rom "hi gh " t o "l ow". .t\ large per centage
~~tS~~~l~geo;~~:It :drvae have J t he re f or e , a chance t o be c9.rrie d

Tr.e r eseems tobe .neddycurrent inthestr"itjust
ou tside the b"yunde"st of Sh ed iac isla nd.

ConsiderablenUDlbersof larVtl8tlreCb.rriedoutlnto the
eddr ju s t reforred to as pro ve d by the s t u dy of p Lan kt.on ca t cr.e 5 .

From the b<>h~viou! of t he flO dt s it is ~ouht1"ul tl'dt =ny
of these tire ever returned. t o tr. e bayat'terbeingonce ce r-r Led ou t •

Thi s l osBofoyster ltlrvuefromthebaywouldexpl:::iin the
poorsetswhicbarechracterlst i cof,jhediacbay.OnrarAoccclslons
i~~~Ui so~~s~~~~. ln five ) he.!:ivie r se ts take place . Ths r su aon for

Toether .the lasttwofeaturescouldaccountforpeculia r i t ies
of s ize frequen cydlstribu t lon observed i n t he oyst er stocks in t he
bay and the i rr-e gu Le r productivit y 01' t he oys te r fi shery.



;:~e9fo:n~:te as the oyster La r-va e for no spat of these species

Thepeculiarit iesofs1ze-frel\uencydistribution1nthe
bay pop u lations of these two spe cies can be attr1buted to the same
fa ctors as produced lika features in the oyster stocks .

blem ca n b~~~~~e~:UdY 1s nec e s s a r y before a solution of t he pro -

The two sections t o to llow entit led "The abundance or
coliform organisms in oysters du ring s torage" and "The affa c t of
hibernat ion on the eb undance of col i f orm organ isms i n oys te rs " a r e
nea r ly identioa lw1th the summary reportsprsparedby .... G. Campbe ll
abd J . C.l4e d cofon theworkcarr1edoutjo1ntlyforthel"fsher 1es
~:=~~~~h Boa rd of Canada and t he Depa r tmen t of Pen s i on s and Na tiona l

The ~bundance or b;oi~s~r~~~g:iiS~~d iJ .g :s~:d~o ~~r i ng Storage

Two experiments ;vere carried out at Buct.ouebe , N.B . , to
dlscoverwhat changes , i t any . take place in the abundance o f
coli f or m organisms i n selYage -polluted oysters held in s torage .

rive r Oyst~;e~~~:n~s~ : T~~s;h:e;~rns~~ae~~m;:~t~m~~;el~u~~~u~~e
f rom n ine or t e n fee t of wat er j u s t opposite t h e sewage ou t le t on
thswestsi d e ofthehighwaybridgeatBu ctouche .Theywsre no t taken
a t anyone s tage of the tid e . These oys t ers wer e poor a nd pro ba bly
not ina v ig oroua oondi t ion . Their " Indexof Cond i t lo n"asmeasured
by the standard desc r ibed by l4ed cof ( l 941 ) ranged from 60 to 80 .

On september l8the oys t srswsre separated at random i nto
three l ot s after being well mixed t ogeths r. Ea ch l ot cons1s ted of
l50 oys t ers and was placed 1n a woodsn box . The f 1rst of t h e s e was
plllced ina constant temperaturech berthermostatical ly co nt re lled
and set f or 25 · C. The se cond was 1n a sim ilar chamber set a t 20 · C.
while the t h i r d l ot was kep t 1n a s torage box in an oys ter ware ­
e~~s:a~~~~~;~ng t o Rob i c hau d Br others . I n th1a last the t empe ra t u re

Rec or d s of temperature r e a d i ng s from maximum-minimum
th e rmomet ersplacedin eu chot theboxeswerekept -aset of
r e lld i n gs bein g mad e on eac h sampl1 ng da t e .



I n ad di tion t o the abo ve it seeme d des~rable to ftnd ou t
what changes , ifanY ,tl1keplace in t he abundance of livingbscteria
in the di r t on the ou t s i de s of oys t e r shells during at oru e . To

~::~~ ~~;~r~~~~ =:~;ew~; ~;::~:~so~~k:~t~r~mS~:~i~~r~~~~e i~or the

~;;r~o~fc~:~r~~et~~;e~w~~ ;~~e;~o~/~~~:~~~n~~ber" of bacteril1

Toge therwiththeresultsofthebacterioloicalexamin ­
s tionstherearesomeobservationson themortalityofthestored
oys tera .Thesefig..reswereworkedoutfromcountsoflivlngl1nd
dead oys tsrsremovedfromthe boxes at each sampling .

The resu l ts of the experiment are presented in the t abl e s

Table ShOi;~~e;~tu~s~ttSt~~a::PCh~:b:;stl.
Leng th 25 °C . 20 °C . Var iable
of sto- M. P .N. I!ortal - M.P .N . Mort - (warehou e)
rage in ity alityl4.P.N .l4ort -
days.~ ality

19/ 9 4 ,800 4 ,8 00 0 9 ,200

} O, OOO 25 860

26/9 4, 800

1/ 10 1 } 70 } O, OOO 7}

} / I O 15 -- 4 ,8 00 75

il'ashwater
M. P . N.

110 , 000

46 0 , 000

75 , 000

1 , 10 0 ,0 00

46 ,00 0

Tab125s~~b;~6 t he t e2g~Cl1tCh~b:;ervat l0~:r~~~u:Pcfi;:b~; 11
Max . IUn . Pr e s. Max. )41n . Pre s. Mdx . Illn . Pr e s .

----- ---------- ---
19/9 94 °F . 78 °F . 87°F .

24/9 82

26/9 77

1110 --

} / I 0 --

68 °F . 62 °F . 62°F . 56 °F . 59°F .

65

69 68 52

67 65 58 48

For brevi ty the w~rd "ba c t e r i a " is used in t hi s repor t to refer t o t hal
group of col ifor m o rgan isms which in rout i ns ba cter io l ogica l exami nat i onl
ga ve r ea ctions t ypi ca l of Es che r i ch ia .2£!!. .



Experiment 12. For t h i s test" stock of supposed ly more
vigorousoysterS"Na,semployed. These were Poirier bed oystersfrom

;~~~1~~ ~:~te~ · ~~~d i~ ~~:dt~~no~:~:e~h~ · ~~~~~u~~~ ~~:t~~:~~ . cT~~~~~~:X
of condit i on r a nge d f r om 1 20 to 1 }0 . Poi rie r b..doystereare relat ­
iv e l y f r ee o f s ew" gs pollu t i on s o t he y we r s plti ced i n t hs Bu ct ou c h e
ri ve rwa t eropl'os i t etheseweroutlet"tthe sa mepl"cefromwhi ch
t he oysters fo r the f i rst experiment were fished . They were put
down a t, 1 0 :0 0 p .m. on Oct o ber 10 at high t i de. The following morning
at 9 :00a.m . at high tide a sample was re -fished and tested . The
U.P .N .valueforthe lot""s860 .

The whole lot was fished on October 14 during the period
of 10 '" water before and after the noon hour . The salinity of the
"" ter at the bottom where the fist.ing was done was 19 . 2 per mil le .
A random sample of these 'when tested on the dute fished showed an
U.P .Ii .valusof1860 .Theoysterswereseparatedintotwo lo tsat
random end one stored 1n t he warehouse re~erred to above . The se cond
lot was pl ced in t he 20 ° chamber . Records simiLu to those described
forExperime nt;j.lwere kep t . The results and observations are
presented in the t a bl e bs l ow:

Tab leshowinl\the resul tsofExperimentt2 .

~~n~~r_
ge in

days

22/1 0 22 ,000

2? / 1 0

1/11

Nash wat e r
M.P .N .

Ta bl e ahowlngtempe ra ture observations for Exper i me nt t Z.

1 4/1 0 66 'F 66 °F 66 °F
,1 22/ 1 0 66 49 50

29/10 64 62

1/ 11 65

Warehou se Chamber
Max. KIn . Pre s .

56°F 56 °F 56 ' F
56 } O }4

IOn this date i t was discovered that someone had meddled with t he
t emper ture control device . I t was set correctly lind the t emper :ltu r e
r e gula t or was not a ltered during the rest of t he experiment .



Conc lusions and Discussion of Results

The results of the two experiments su ggest that therewss

~~d~~e~~er~~~~i~~~n;nd;~~r~:,~~rs of bacterh '.o1t h i n oysters stored

The resultaofthe rirst test with Buctouche river oysters
werepsrticularlyerraticandinconclusive .

The results of Experiment 12 suggest a slight progressive
reduct ion i n the I4. P .N . va l ues during storage .

" ltogetherthe results do not raise great hopes for the
possible de ve lopment of a method of purification of sewage-polluted
oysters by si.mpl e storage .

Therewasnogreatdecreaselnthenumberofvll.1blebacter!a.
i n the d irt on the ou t sid e s of the shells of oys ters during s torege .

It is not possible to detect intheserecordsanyerrectof
temperature on the rate of chsnge in bacterial content of stored
oysters .

The l e ngt h of l1fe of stored oysters is greatly re duced by
high temperatures ( s ee also section "The errect of storage on con ­
dition ) .

Oys ters w1tha high "condition factor" l1ved longer during
at rage thanthosewitha lQ\¥.

Thestocksofoysters usedinthesetestswereallrished
fromwate rof lowsal1nity -forthesecondlotthesal1nityrecord
was 19. 2 per mille . This is no t atyp ical of the c ond 1t i on s in the
Buctouche river where the pollution is most severe. It sho uld be
pointed ou t , however , that at this l ow sa linity certain physiologica l
functionssuchasfeddingrate (Hopk ins 1936 )andfattening (Medcof
194 1 ) are drastically impaired . It is quite possible that , if the re
i s amechanism by which s tored oysters e liminate bac teria from the i r
systems ,1tsoperationmightbel1ks'N!seimpairedbylowsal1nities .
that is to say , that polluted oysters rished from wster of higher
:~;~~i~~o;'h~~o;~a~b:~:~~~nced here mi ght yield results quite e irr -

I t would be worthwhile to repeat the s torage teat when
highersal1nitieawereexperienced .

It would be 'wor t h while t o repeat the exper iment ho lding
the oysters a t a fixed temperature well be low 5°C thus simulating
t e mpe r a t u r econd i t i ons e xpe ri en ced by oy at e r s on t he bed s dur i ng
hibernation . Th is seems justir1eb lebecause in the next se c tion of
t h i sre port 1t will be s e en t ha t bacte r i a di s a ppea r fr om oys t e r s
~~~;~thibernation after a ce r t a i n interval at really l ow t empe r-



Bac terial T~~u~~l~~wi~~ ~;~~~;sd::~S..:~;~ ~fs~~~rO~~h;h~a~~~~~r~u~ing
t wo per iods of i nve stiga tion - the fir st from the mi d dl e of September
to the earlypa:t of December , 1940 , and the second from the first
to the th i rd week of J a nu a r y, 194 1. The writers were pa r t i cu l a r l y
i nt e r e s t ed in the per iods whe n the wat e r t elllpe ra t u re s drop be low
5°C a nd the oysters quit f e ed i ng and h i be r na t e . Ba ct e r i ol o gi ca 1 ex ­
tlmlnat l onof waterdndoystersa!Jlplesfromeachorfour stationsin
the harbour were carried out tri -weekly and the mo at, pr oba bl e number s
~~u~a~~:~i~n~IoI;~;: ; ) per 1 00 c s c , of s amples we r e c~lculated . The

(l) t he nor t hwe s t cor ne r of Ba r n e s ' oys t e r l e t1s e whe r e t he
w"terisfivefeetdeepatlowtlde;

( 2) oppo s i t eIr vi ng' s s a wm1l 1 i n t he cha nne l- t Ne nt y f ee t

D l the flat op posite t.n e seNer outlet just e.bove the high­
way bridge - eight feet deep ;

(4) in the ch annel 100 y rds a bo ve t he h ighw a y br i dg e ­
t .. enty feet deep .

The results of the observations appear i n the f ollowin g table. I n
addition totheabove investigat ionweeklysurveyswereconducted t o
d iscover the extent of pollutlon in t he h rbour . The results of
t he s e surveys a r e not reported here .

The ch an ge s i nll . P .N. va lues for bacteria in the water
and oysters a r e ro ugh ly parallel up to October 20 as shown i n table
1 4. In four case s out of every fIve the va lues f or the oysters are
hi gher than for t h e water . I n this same period the changes i n the
oysters are mor e erratic t han In th e water. This m!iy be due to a
~~:~t~~ ~~~f;~~;;: in making a fair sample of a n oyster population

Rslationshipsduringthe firs t t hree wee ks of t h e invest ­
Lga t Lon , Se pt elllbe r 14 to October 7 . sho weds ge ne r a l decrease in the

~~;l~~~~~eo~fb~t~e;~;~rt~~~r~;s;,~~:'n~~:air~~~d1~~0~~u~~~:~st~~
unusualturmollcausedbythe gs leandheavyrainsofSeptelllberi5-17 .
The r ivsr a nd bay wat er ramained brown wi t h sediment throughout the
greater part of this period.

The M. P .N ls for station #1 (Ba r n e s' bed ) were u su ally lo w
and ch anged l e s s erratl ca lly than those for the u p- r i v e r stations
nearer the source of pollution . Thflt 1S t the se ....age seems to be more
evenly d istributed the further one goes from the source of pollution .

" l"orthesakeofbrevltytheword"bacteria"isusedinthis
report t o refer to that gr ou p of coliform organisms whi ch in
~~ui;~~e~~~~~~i~ical ex aminat ions gave r elic t ions t yp ic al



!l<lte i~~~:~ , m:~f~~ ~~;ht l~~~~:e ~;~E:l~i~~~~i5 r:r
Laaae (dee p ( sballow (deep toto 3

(s bdllow sample ) sample l sample ) 10' 25 ' de p-
sample ) tba )

Il .P .N . otE. collper l 00 c . c . t :

Oya . Wst . uys , Wat . Oys. Hat . Oys . Wlit.

Heatbe r
Remarks

2/ 12
4/ 12
6/ 1 2
15/1
16/ 1

2 3~ J:

14/9 460 860 860 140 HF2024161t .rain
20/9 18 6(, 24022 . 000460 180 1500 1860 93LR2024 16 ca lm
23/9 460 15 0 30 0 93 180 460 180 210LS 2122 15 tr .breeze
25/9 0 23 300 15 30000 150 1860 1100 tR 12bv .raln
27/9 8601500 920015001860 1500 460 1500LF 4 7 12c1.lt .wi.
30/9 460 93 }OO 15 0 1801500 }OO 93 tl' 20 24 11 It. NW.
2/10 860 93 180 43 1860 240 460 75 R 22 24 1 2 ~~l~i;~;

~~ig m1 ~~ J ;5 l~~g ~~g 18~g 216 L~ ~f g if ~i:~t .~

~f~~g l~g H 8~g ;~ 4~~g 7~ 3~~g H~ t! HH!i~~ .~~~:~.
16/10 60 7 180 93 860 43 300 93 HF 23 2} 9 . 7 ~::':~i~ ' l~ :

night .

8g 4~ 8g g 18~g 46~ 4/ig ;~ ~~ ~nL:4c~i:;~~~HW .
8 11 snow Is . r:

g ;~ 8g 1m 18g 1~6 ~ ~.~ ~~ n ~i~ : i~ :~w .

8~ 2~ g ii 18g 2~: HHU~t~i ·~~~ .
o g ,8g H 8g H~ HH~:: HUt!~ ·
JJ l~g llH 46g ~~g ~~ HHH:~::~: .:~ .
~~g li~g l~g ~~ ~~go ~~ ~ ~g ~~ H~ttf~~t

80 9 80 23 4BS23232 .0icetormed
26t b .

75HR2323 -0 mod.NEsn .
23LF1516 -0 mod .W. clr .
75HR2023 -0 mod. E . Clr .
23 - very col d

150Ll' - 22 -1.3 co ld

150 LR 25 28 - 1. 3 :H~

18/ 10
21/ 10

23/ 10 0240
25/ 10 43
28/1 0 0150

~f~ig g 1&
4/11 0460
6/ 11 0 23
8/ 11 0 23

nm i~g 2: g
18/ 11 80 43

Hml:g ~~



Afte r t he heavy s nowf a ll of Oc t ob er 20 the _ter temper­
a t uredropped suddenly to a lvve l below5fC . The effect of temper ­
ature on oys ter activity is well known . Galt s o f f ( 1 9~ 8b) has shown
that feeding ceases at this le ve l . The inabllitytofeed is not due
t o the cessat ion of clliary actlvity but because the coordination

H~~;!~:fh~:~;m;~n~:~~~~~:;~~i~:m~~:~F~~~~~~:r~m~:~~:f
internalactivitYI:laycont inue below5·Cis l s o su gg e s t e d i n t b e
present records by the fact that the bac teriel contenttcnded to
fall away after tbe temperature droppel below this level .

I nthe week o f Oct obe r 20-2 ' , a ft e r t he t e mpe r t ur e dro pped
be low 5 °C, t he M. P .Nfs !or the oysters were lowertb-n for the wate r

~~ti~~s~::tv:~o;~tye~f ( ~::e ~~ c~~~ : ~~;e~~t;b;~ i~e,.:~r~w con -

Acoo r d ing toDodgson (1938 ),hellfish ,aftertheirshells
h~ve been cL euned , :,,:)quire on ly abou t twenty-ro ur hours to rid t hei r

~~~;e:h~~ f;m~~;~t~~e;l:~:datns~~~!l~ ~:;:r' !l~ht~, p~~:l~e~ ~t~~~ app ly
fll ter ing ofwater .Underthese condit ionsheconsiderstl'stthe
bucteria are en tangled in the mucous and thrown out lIfith tne fae ces
or pseudo-faeces . Ps eudo - f ae c e s c ons i s t s of the masses of mucoue
"nd its contentsthatarerejectod tthemoutbofthelabialpalps

f te r they h ve come from the f ood - oollecting a pparatus . Pseudo­
f,\:1BCe s . tlJerefore . never pass through the digestive tract but a re f
~~:~r~~:~~ss ,sONePt away witb t he f a e ces by water currents frO!Jl t he

Durlngthe earl y period of "hibernation" se ve ra l ca s e s
" rose in whi ch t he M. P .N . va l u e s for tbe water rose sh"rply without
.. ny corresponding in crease f or the oys ters (e. g . o ct. 28 , Nov. 4 ) .
By w"y of cont r a st it may be no ted that t h e r e is some tlmss a n in ­
cred.seintbe oys terM .P .N'ssimulta neouswitbtboseforthewater
though the oysters are supposedly "bibernating". (See re cord s for

~~i~ 2~i n~i~~i ~~;r;1l~~~d: ; t~O;h;i ~;"~;~~o~ ; e~e~i4 1 l ;~8; ~o~ei~~n .
inan"lyz ing thiss i t ua tionfor ovs tersthatwere trsnsferredfrom
cl e a n salty wate r t o polluted f resher water gives tbree pos. ible
sxp landtionsfor therise :

(1) The oys ters may have been damaged and rendere d "le..ky"
during t he hand ling i n t h e pollu ted water .

( 2) I n r e s pons e t o t he I:lecha nlca l s t i mul at i on r e ceiyed
duringha ndlingoys ter e some timeswi ll ope n the i r she lls.llyeithe r
~~c;~e~~t~w~h:e:~:li; ~ or ( 2) ba cteria cou ld be ar tifi cially int ro -

(3) Oysters a re considered t o re lax their add u ctor mus cl es
o during h ibernation on rare c cces Iona wi tbout s pec i a l ex ternal stimuli .

Th is would have t he same contaminating ef f ect as (1 ) and (2).

During t h e present tests tbe oy sters were probt1b ly sUbje ct
t oles s h a ndl i ng t ha n t ho s e de .. l t wi t b by Nelson. Be s i d e s, esc hlot



was ca reful ly extlmlned ndany"leaky"oyste rsdiscoveredwere
disca rd ed .Thus ,althoUghthetirst of the threepossibilit ies
of cont o.mina tion du r ing hibernat ion l1 s t ed by Nelson is largely
el1minated ,andsecondand thirdarest1l1present .Thepossibil1ty
thtthasemayhaveaffectedthepresent resultsshouldbeborne
c on).antly in mind . They offer a possible exp lanation for the few
~:~:r;nu~h~:c:;~~~ .ln ...hi en hibernating oyat er s showed sn:all

November 1 ~-14 brought heavy r-s Ins and J;ovember 1 2-1 5

m:~~H~Hdag~~:!~::~t~~~:~~~~:!:!~;:~~:A~~!~~:~~~ ~~ ~:~:~~:~~ u
rise inM .P .N . vb.lties for the oysters set in . I t may or may no t be
signlfic"nt t hat t he rise for t h e oysters began before th!\t for
t lie wa t a r . If t hi s l s r ega r d ed a s s i gn 1f i ca nt t h e n t he Nater
t ec pe rat ure be comes ot pe cul ia r interest . November 9 was a warm
day ( s e e Meteor i ol "glc"l records for Shed i a c idge ) and water
temperatures rose tc t lie hibernation threshold . These temperatures
remained h igh until November 15- 17 . Nhat seems to have happened i s
tliat t he oys ters emerged from h ibernation and began filtering water
so thut th eir M. P .H .. va lues rose from below to above t ha t v! the
wut erbathing them.

Aft e r thelol . P .N's for the oysters rose those for the Nat er
began bullding u p too . The result was a great accumulat ion o f ba c­
t e ria in the oys ter s . The water te:nperature gradu.. lly fella·...dy
aga tn about Novembe r 18 and for the se cond time during the season
the oys t e rs went into a hibernstion from which they were not dis ­
t u r be d. heaccompunyinghll - offinlol. P .N'showever ,wasmu ch1ess
sudd en t han in Octo be r and it WaS no t un t ll after November 25 t ha t
t he oy s t e r s wer e real l y Ilclean"agttin . Thl s type of behavLou a sug s­
es t s that t he t hr es hol d fo r h ibernat ion 1s not sha rp ly d 'Une d by
t emper i1tur e .. The au dennesfiofthe t emperatu redecl lnemliyinflu an ce
t he r a t e of e liminat i on of t h e cont a minat i n g b c t eri a - the more
su dde n t.he f a ll t he more su dd e n and complete the onset of hibernation .

The J a nu ary s mpl1ngwas done thrOUgh holes in the i ce.
By t h is date cond it i ons may be rel-arde" as having "set tled down"
f o r the win t er . Tempe r atur e s wer e well be loW' zer o and the oyster s
«e re pe rfe ct ly free f rom ba cter ia in sp i te of t he fac t that t he
wat e rbathingtr,emwaspolluteddthsewage.1'heo:rsters lladal l
had time t o lo s t a ll the cont a mi na t i n g ba cter ia and showe d no
tende n c y to come out of hibernation as they d id while in t he i nit ­
i a l sta ge s .

I t seems i po s s i bl e f r om t he presentdstatosho"any
cl ear re lat ion sh ips between the K. P .H . va lues for water and oys ters
und thestage of the t ide orthesal1nityof thewat er. .

Ju st wha t mechan ism is e ffe c t ive i n e1 im ir,ating ba cter i a
f roll' t he oyste r when water t empe ra ture s are too l ow t o fa vour t he i r
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ct i ve exp uls ion with water cu rrents , is a question on which there
is lit t l e definite information . " ccord ing t o Yonge (192b ) t he l euc ­
ocy tes a re e f fec t ive in i ngest i ng food p"rtic..esand other fine l y
div ided foreign materidls a t a lmost any p rt of the animal 's body .
It i s con ceivable , t h er e f or e, that it may be the mollusc 's bl ood
system that eliminates t he ha cteri!i during "hibernat ion" .

The "s e r um" of oys ter blood and t he shell l i quor of
oysters i s co mpo s ed ee s entially of sea wate r . It is not impo ss ib le
then that t he disappear ance of bac te r i" from the oyster is due
mer e ly t o na tu ra lly short su rv iv"l period fo r bac ter ia i n s ea
wat e r . Onc e t he sh e l l is c lo s ed at th e ons et of hibernetion t he
possibil i ty of fu r t her cont aminat i on is grea t ly reduced and t he
enc losed ba c t e r'Le may s imply die out. This t heory seems to be
partly discoun ted by t h e r e su lt s of the exper ime nt s repor ted in
t he se ct ion "The ab undance o f col i fo r m organisms in oys ters dur ing
s tor"ge" .Nhateverthe t rueexplanat ionmaybe , i t i ece r t ain , a s
present re cor ds indi oa te , that elimination does occur be l ON 5! C.

There are apparent ly many fac tors i nfl ue ncin g the extent
of po l l ution o f the w"ter and oys t ers a t '" given time or a t any
pe rt Lcu Ls r phase of the t ide . It seems on ly desirable that ea ch

~:C~~:N~h~~~~ ~~e s:~~~~~re~t~~~:~ before further con clus i on s can

i nd ic :.t ed ~~~~N~f t he pr ob l ems t h"t h ve su gge s t ed themselves are

How lo ng doe s i t r equ ire at a g iv en temperature l e vel
for an oys te r t o c l ear i t s e l f of n y g i ven amount of pollu t i on?

To what extent do es t he fe ed i ng r a·t e i nfluen ce t he r a te
of clearance ? Cons i dera ble informat ion ha s been obta ined by Amer ­
i Clinwrite r s r el a t i ve t o sa l in i ty and t empe r a t u r e c ha nge i n t he
feeding r ate of oysters .

Nou l d t he p icture of t he chenge a jiave been gre"t lyaltered
hads!1mpl ing (both oys t ersandwater)beendonealw"ys"t thesame
~:~~\~~nt ~~f~;~:~t: he r e i s ev idence t r om our dat t hat it would

o what ex tent were thel4 .P .N's r epo rted i nf luenced by
~~~:~~f ~~ amoun t of sewage en tering t he water and cha nges i n t h e

Conclus io ns

When water temperatures range bo ve 5·· C.the chan gesin
t he M.P .N' s for oy s t ere and wate r are r ough ly para l l e l .

Dur in g t h i s time t he M. P .N. va l ues for oyste r s are u s ually
higher t han t ho s e for t he wdt e r bdt hi n g t hem.

t han f or N~~~~e s in M. P .N. va l ues a re more e r ra t i c for oyaters



Heavy winds ..nd rain vast ly incre a se the extent of po l l ­
u t i on of both oyste r s and water .

M.P .N . va lues for both water and oysters from near the
so ur ce of pollution show wider fluc tu"tions thd.t do those for m"re
distd.ntpoint s .

The results Indicate that within l e s s than a week af ter
watertemperd.turesdropappre ciablybel o... .5·C. acons pi cu ou s de -
~~e~~; .~~k::l~;: c ~O;nt~~ew~~~;~r id. l cont e nt of oys ters i nde pende nt

The ra t e of fa ll- off in M.P . N. va lues may be influenced
by the suddenness of the temperature de cline - the more gradua l t he
declinethe longeristheperiodfollowingtbedropbelow.5·C.tbat
is required for complete elimination of baot.e r La ,

Hibernat ion , in its early s tages , canbeeasilyinterr­
upted by rises i n t e mpe r a t ur e as sl i gb t <1s 1 • .5· C. above the thresb old .
~~e t~:~:r:imes tbe J.:.P .N'e for oys ters quickly rise above tbose for

Af t e r an extended period of hibernat ion at really 10...
t empe r a t ur es ( below - r -c.) a ll tbe oysters were found too be "clean"
and r emai ned clean wi thout sporad ic re currences of cont ami nation
characteristic ofed.rly stages i n hibernation .

The method by which tbe bd cter i are e liminated from tbe
oysters is obsc ur e .
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The Effect of TemperatC~~:di~nt~:t~;~ration of Oyster Larvae in

Knowledge of the larval history of the canad ian Atlant i c
oys ter summarized by Medco f (1 939b ) has been added to during the
threesummerss ince 193 7 . Cond itionsinBidefordriver. P .E . I.
were fo llowed bylolissl4iller . and in Gillis cove. Brasd'Orlakes

~;~~; ~~ ~;~ . t:~~~~f:. ne
a~~dr60: ~:~ i~~~"":i~~e;s _~~3a~;~e~.

together wI:ptb:~U~jr:~gyl;~iisf~d'~ m;'i;h~e~~;:e~{e~a~~e 15
figure 2 . To make the 1936 data compa r a bl e O.4.C . has been sub ­
stracted from each of the tel'lpertiture readings. This amount was
the mean difference i n 1 937 between the surface t emperuture read ing
(Whi ch a lone was t a k e n i n 1936) and the average for bo th bot tom and
surface at the tempe r atu r e stat ion conc e rnert . The position of the
~~~;:r;~t: igure 2 i s be tter defined than formerly and s l igh t ly

The curves i n figure 3 were derived by the method described
before (ldedc of1 939b) . The new da t extend our knowledge of the
temperature-growth re lationsh ips by including two new curves - those
for 22° and 23° . Besides this the new data are more precise and have
permittedasurerpositionofthec'lrves .Theoldcurveshd less
" fl a p " than the ne-" and t hu s indicated a 1 war growth rate for late
l ar va e than now 'eema justified .

The se new curve s shou ld be more sa tisfact ory fo r pr ed i cMon
work than those f ormerly ava ilable .

The fo rmer da ta gave no supp ort t o Nelson 's (1 923) con ­
ce pt i on of t he s i gmoi da l gr owt hcur ve fo rla r va e. " t t he t ime of
pUblication ,however , (l4edco f1 939b) noonfl brood had been s tudied
c losely enough t o prove this sowel l as do the data for the 1939
br-ocd in Gillis cove represented in figu re 4 . These ShON that there
w"s no slack en ing in the gro· ..th rate du ring the l a s t few days and
th"tthe larv"e continue to grow until they se t t l e out at anapprox­
imately un iform s t zc ,

se t t lem en t Lh~~a te :;z~()~; rCi:;~Jet~n;~ryI~r~~e pi:~~ ~~epi:~~a~u~i~~ ~~
more or l e s s f ixed and ~haracteristi c for each d istr i ct . Mille r
(1939) fi r s t drew attention to the e"cttha t it may vary strikingly
from t ime to time at "givenplace .Table 16 summarizes the ava ilable
i n f or mat i on on th is aub je c t , From this it will be seen that there

re no striking differences in larval size at se ttlement between
Bideford rlverand t he Bras d' Or lakes in sp ite of cons i de r a bl e
hyd r ographic differences . There i s an indication . but i t is by no
me9.DS a c lear ODe, that water temperatures. especially during the
l a s t f e w d" ys of t he f r e e-s wi mmi ng pe r i od , r egu l a t e t h e ultimat e s i ze
of brvae - t he higher the t.empe r-at.ur-e the smal ler the l a r vae.



Figure} .

Growth cu rv e e fo r oyster larvae at different temperatures .
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UlIll!IaryofBroodHistories .

Pla ce Date of Dsteof
and spawning sett lement
Year peak pe ak

t:~~~ of
period in
days

Av. temp .
during larval
period oC.

llide f ord
river

1 938 June 14 Ju l y 7 23 20 .2
J uly 8 30 21 -23 21.9

Ju ly 1 23 22 21. 7
J uly 24 Aug. 14 19 -2 1 23 .2

J uly 6 JuJ y 27- 28

1938

Cr owd i s Br i d ge

1938 . Ju ly-

J uly 6'7 JU ly 28 -29

1 940 July 27



Tab le 16. J4eanvaluas for prodissoconch heights Of young oyster
spat togetherwlth other data.

Source Modal values
of spat forprodis8o ­

conch heights

About
(1) J ul y 26/3fo~~d: :

U l Ju ly 24/58 •
( 2 ) J ul y 24/58 •

Ju ly 51/59
;,.ug.2-4!59
Aug .15 - 17

55 0
545

320
530
510

(2) Ju ly 26-29/40"

Ua) July 26-29/40" 557

:;: ::~: ~:~::~:: a~~;~s 356

( 2) Ju ly 28-29/59

(3) Ju ly 26-28/59

U) AUg. 1- 3/ 39

( 2) July 27/40

39

95

79

93

68

Age of spa t unknown ; may have been several days old .

Measurements wer-e made from spa t whlchhad l e s s than
350fd1ssocon chshel l.

~~a~~~:~~~~~hf~~:l~~der spa t o f t en Nl th as much as ;~

(5 a) ~i~:O~~~~hW;~~li~re than 3Y'" bu t l e s s t ha n 70)"Of

tf Data obtained in 1941 oo rrespondence fromMlssM1l 1er .



SomeofthepresentrecordsoflW;l.turesizeoflarvtle
t:t.ndlengthofthe larvalperiodapproximatetothe loWlalues
r e ported by Ameri can "" rkers su chasPrytherch (1 92B) and
Ne l son (1 92;) . "lthou gh t hey do not compl etely bridge the gap
t he y come s o cl os e as t o suggest that rep or ted diffe rences are

~~: :;;~~~st~o~~~ ~:r~~c~ ~ ~~f~:~e:~;~O~~ ~~eS;~~Ir~~~~~r:~ ~~n-
ditions experlenced by the larvae . I t seems unlikely that there
is 8.ly genat.Lc dIfference in the stocks of oysters themselves .

ul tlIll!1te sr~~to~fl;~:a~b:~~~;t~o i~et:~er:~u~~d~~C:;~d t:st~~ the
methodofstudy .Noconsiderationhasbeenmadeoffactorsinflu ­
en cingthe va l u8sobta lnedfromprodissoconchmeasurements.Oneof
tbese fac to rs isdlsoussedbel ow. I f the method of study is refined
it seems reasonable that the problem shou ld be c l~rifled .

iYhenthesp.. t ri r s t s et tle s t he he i .,;ht-a xi s ofthe u ppe r
(r i ght) va lve of t he prod issoconch is incl1nedto an angle to the
pl3.ne ofthesubstrate • .n.s thedlssoconchshelllsdeposltedthl5
angle lsdecreaseduntllthehe lgh t -axls come s t o l l e practica lly
parallel to the plane of the substrate . I f pr od i s s oconch mea sur e _
ment a ur-e to bemtlde ona scale he ld paral le l to the pLa ne of the
sUbstra t e .asls the caselnocularmicrometermeasurements ,lt l5
clear that t he value ofthemeasuremer..t obtained Nillvarywithtl1e
t1mount ofdlssoconchshe l lpresenteveniftbereareno!ictualdlCf ­
e rences in prodlssoconch s i ze , I f results are to be compar3.b lethen
Itwlll be necessary to deal a l yswith spat at the Sf1Dl8 stage of
groNth .

and 1940. ~~ ~~;aGtm:n~~~e~\ml:"~\~~~ .B ;~~~o~g ,,~i:~~u~~~~nt s
of pr od l s soconchsof s pat from t hesame br ood ofl a r vtt.e \"a r y de­
pend lngonthesl ze of thespatfromwh i chthell.let:lsurementswere
t aken. The l ttr ger spa t aLway s Rave the l <\r ge r pr od i s s oconc h mea sure ­
mentsaswouldbeexp eoted .Thisdlff erencedo6snotseem tobeex­
pl lcl:1bleonthAbaslsoftemperaturedifferenceeontbesett lement
dates for the different groups .

and l a rval~~*~tUl~:Wb=~ ~:~i~:~~ ~~~~:s s~~~i~l~: ~~m~:~~;~~~ ce
in predicting spstfalls for the bene fit of the oys t e r industry .

Theu ltlme size of larvae lsnot fixed foreachdistrlct
bu t may vary from year ·~o year .

Water t emper a t u r e s se em t o I nfluenc eth l s va r l t l on , hlgh
temp eratures reducing the size .

Valuesobtainedfromprod lssoconchmeasuremen tsarelnflu­
e nced by t he size of the spa t (ac ount of d l s s oc onc h she l l t he y ha ve
deposited ) .

Reflnementslnmethodarene cessarybeforesuchprogress
can be made instudytngthe ultiIIBte size of oys ter larvae .



Spatfal l on Expe r i ment a l Col lectors in Gillis cove .

The 1 940 sp"tfall on the ten days coverlngthemaln
pe riod of sett lement was followed by count s on experimental
c ol l e ct or s . -Ths ye ar t he c ol l e ct or s we J.·e changed bot h ni ght and
I:lornlng"t"pproxlmate1yseveno'c1ock . Table 17 l1st s t he r es ul t s .
rrom thls it w1l 1 be seen that the amoun t of spatfall was l e s s

~~~~e~~~;du~f:~rt~~ ;~c~ ;~t~Z~9~u;~i~ il~~;~~::do;ss~~m::~C~: l
oollector s t hi s s ea s on.ln1938 a nd1939 hea vy mor t a l1 t l e s were
~ttributed to ove r -crowding of the spat (Mede of 1938 and 1939a) .



Tab1e 17 . SpatfallonExpe r i menta1Collector a. Glll1a cove , 1940 .

Dept h of collector be l ow su rta ce
Pe riod of ~' 1t ' 2i' 3t ' 5 ' 7'

<II ~I~sure up . low . up. l ow. up. lo w. up. lo w. up . l ow. " up. lo w.

23 7:00 pm.to

~~ }~W~~ioO

gus:: 1

92

1 15

8 45

27

26 130

4 19

926

35 51

19

13 29 17 56

35 48

25 rgS E:: 0 ~--=-~_':"'--~--L--::'---,~~-=--~
267 : 20am. 0 3 0 0
26/ :20"", .
2: ;;Sn :: 6 3 25 18

3 373 6
3I I: 2ua .

3r Un : 0

jSng :: .~---"----=-----=-_-=-----=--------"-----L_:--"----~~

JUH3 E: 5
317:20a . 418

2 5

rUSE: 7

2.nSE: 1
3 7 :20 a . 3 18 31

CRAND
TOT..1.



])ay -to-Ri"htDifferencesinSpetf.. ll.

Thedtltapresentedintt1ble17hvebeenre-t1rranged
lnttlble:8foret1seindiscuBsion.

These dt1tt1 show clearly th..lt more Larvae settled during
the d"y tht1nduringthe night , sugge at Ln t:Jat l1~t stimulated
them to dctivity. The:- 15, however, nowell-mtlrkeddailyvertical
migration such as Ls found with some phnktonic for IS because the
percentage distribution of the set Kith depth is much the 8ame b1
day.ndbynight.Thissuggeststhatthereactionisnottruly
phototropic.

'fhe intensity of settlement v"ried directly with depth .

~g~:rm;~~; ~~~~m~n:~ ~~;i~~;~~e (~~2~~e s~~~~~~st~h:~t~~:ys;=~n~
good deal of their time resting on the bot t om. Itmt1ybetbtthe1
rest more t1t night than during the d"y .

There was always more settlement CD Jower 5urft1C6S than
onupperexceptneerthesurfaceduringtheday.Itisf,upposed
tbC1t tbl s preference "or lower sur-re ce s 1B due to the close una.tomical
position of the foot and velum and to the anim..lspeculilir swimming
postuIa .Theshell-coveredbodyactsasaplumbbob,keepingthe
foot and the extended vel= uppermost during sNimming . It is for
this r ea son that tbe t1nillllil seems unable to swim actively except in
one direction - verticall1 upwards . In order tc move do.-nW<1rd the
t1n1mo.l merely withdra"s the velum, closes the shell and sinks .
~t:~~~~ec~~;:~~; .movements are possible only through the effect

It seems more likely tbtlt a larva would cl't1wl over (and
sub.equentlysettleon) a surface which it encc:lntersdirectlywith
itsfootduringsw1mmingthanoneontowhichitmightftlll.The
"bump" at cent.act, with such a surface m~ght iNell be So sufficieI1t
mech ..nictl! stimulus to induce renewed swimming activity c rrying the
an Ima L aw~y age Ln , From this point of view one might expect more
Le.rvae to be crawling over lONer surfaces than upper . The possibllit1
oftl.is sort of reaction m..1 or may not explain the heav Ie r sets
enerally found on Tower surfaces.

~Vhatover tle real fact" rs I!1aY be the 1r opera t laos are
modifledduringthedayintheuppellevelsofthewaterwherethe
lights and shadows are stronger.Undertheseconditionsi:lorespo.t
settled on the upper sur ruce thsn on the' Lower , Such a behsviour
can be explained if"weatsumethh llirvse to be stimubted llylight .
Intheirupwardmovementsthe1wouldceliseswilllllingwhent'ley
entered the shadows cast b1thehorizontal collectors and thus avo id
contact with lONer sur-races . dS a result the proportion of the larvae
settltng llll upp~r eurface. would be Lncr-ea aed ,

Tsble18.howsthatthe mcr-eese in the intensity of
settlement with depth wss lilwsys greater, both by daysnd by night •
i~rn~~w~re~~~n for upper surf.. ce s , The signif1c"nce of this condition



in or der t~O~~~sH,~s~e l~f~~:~i;~r:o;; ~~:~~~b~~f~~r~~~;/f~b~::_
pe ra tu re f rom day to nightmi¢t ac oo un t f l.r sone of thsdUferenees
observedbecauselarvaetll::iybeassumed tobemoreact lve o.th iollherthn
a t. lower teI:iper>itul'es . By furtherdi . id ing t:p'.hedav in 'o s a y f ou I'
Lnt e r-ve Ls instead of two or posslbly in tomorewhichoverldp ,the
differences ml~ht show up more cledrly.

To date the re su Lt.s of the s xp er-Iment. show the same fea ­
tu~es as those of t he 193 9 i nve s t i ga t i on (lEed eo f 19 39 ). They supp or t
a be lief thut mat ure oyster larvae are stimu lated to g. te l' !1et iv i ty
by l i gh t wi tll1n the range of intens1tiesencountered i n the t e s t.

The l e i s not nn.ch evidence of a pos i t ive or neg:.at i ve
pho totrop ism controlllngthemovementsofmaturelt1rvlie .

Tab le l B. Settl ement re. te of oys ter spa t expressed as number of
s vat pe r un l t a rea of coll ector (50 s q .o m.) pe r ho ur
of exp o su re

~~fl:~~o~~per
cons ide red
t o gethe r

ro rtwo

~~~i:~~r~~s
P'or""wo

~~~rector s
AVard-getor '
three d e pths .



The Ef f e ct of L1 ~ht on Oyst er s in the Br as d 'Or Lak e s.

I n 1939 ..n exp eriment wes begun in Cape Ilrator, (Mede of
1 93 9a ) to test t he e ffec t ol' l1p;h ton the groN thofoysters . I n
Novemb e r l:940 a fi nal se t of obaer-vat Lon s wasm!;1de . I n .1dd i tion
c ur-t.a I n ceLcu Lat.Lon s of she l l prop or t ions -Here made from data
collec t ed in 1 939 bu t cn 1yworl<.edupdu r i"gthe past few months .

Gi ll iseove . 19 40 .

Li gh t ed section Dark
(gbs sl se c t io n

Median value f or BV . d Lam,
ol'shellsinI:llJl .

,:jemi-lnterquu rti le rdnge

Number of oy st e rs i:::l93.J1plemeasured

O.3 41tO .0 03

The restu1s show t ha t i n 1 940 the oys ter s in the li~,ht

se ction were Itca t ch lng up" in their growth iNlth th,,",seln the da rk:
se ct i on of the tra y . Besides this the difference between the -,a l ue s
of t h e r at i o of t l!lc kn e s sto aver-age diameter fOl'the t wo sto ck s
doe snot seem tobes lgnificant .

Compa!"ingthe value of th i sratlo for 1 939 and 1 940 I t
"ppoa rsthatitdecreaseswl thageorsize .Thiswaspos tu lated
tr oml a st yer ' sres ul t s . lt ml ght be conc l u l ed . t here f or e , t hat
t he d ifference (a p pa r e nt1y s i gn 1f ll' a nt) be tween t he r a t i o nlu e s
f or t he t wo s t oc ks obse rve d Ln 1 939 was no t due t o any dire c t e~fe ct

of 1 i ghton sh e ll pr opor t l ons . The d ifference i n the ra t e of sh e ll
gro wth wh i ch pr od uced l a r " e r oys t e r s in th e da rk compartment i n
1 939 wou ld account fo r t h e difference i n t he r at io va lues .

The ra t io wea ca l culated f r om 1939 measurements of t he
St oile y po l ::tt stocks . The resu lts tire presented be l ow:



Jl'edlunv:iluetorav .
dlometerinmm .

~~With.t.error

ighted.ectlon
( gh as )

38

3 .5

166

0 .3171 0 .005 J .~09.!. 0.006

Ttese figures ShON th~t tl~ere "N;;LS more shell r.-rth in
t',edtirkr.oas butno sign1ficsnt difference in tho chicknoss rtit io
JS N". round in the Gi llis cove stocks i n 1 9~9. Fewer c sLcu La t Lon a

~:~:r~~~o~~O=st~:r;9:~d:e~~r:=;~1~~d.ji~n~~e P~;~ie 3;~~~: ; Su ch

Section ot
t r s y

Av. d1"", .mm. Semi -inter-No .lu Increase i n
(med i wn vs l u e) quart ile samp l.e av .d i"", •• ince

range meas ured Sep t . 1 9~ 9.

50
51

196 . 32~
99 3l~

1 3 ~

Theseresults"resimilsrtotho.etorGilliscove iu
1940 in that t he y show" "ca t ching up" in the growth or oys ters i n
the llgl-.ted compsrt,,-.entsascompared Nithtnoseinthedarkened
se ctlon . The s ignif1c..n~e of this conc i.t.Lon i s not clear but may be
rele.tedto lmpro r cleaning of the scr-een und glflss cove r s of the
tny . These qu ickly deve lop overgrowths otalgsl sCUllland r e qu i r e
t requent cl Asning1l'they"retoproperlytrans",ltllght.Dur ng
1940 the writer was notable to superintend the experiment personal ly
and it i spos.ible that c l ca ni r.g we . not systematically carr ied out .
Neg lect 1;0 t he experimental tnyswe. evidenced by the relatively
.1'l'i1 lamoun t o f sh ell gro wth no ted in 1940 i n all t he compartme nt.
ae com1"'redwi th th e 1939 cone t t t on a and fu rt he r by the fa ct t hat
the oys t er- a wer-e a ll LlIit ted together and to the bo t toms of t ne traye
bythebyssu s th relidsof count les3smallm11ssels .



It l'laybe expe ctedtha t suc h groNths Nou1d c ut doNll t he
l1 ght i nt e nsityin t h e l i gh t ed s e ct i on s of t hetr t1Y t1nd r edu ce

~~~d~;~~~ ~;t~ l;~~;nO; ;~~v;~r~~g~~U;u~~eh;~:le;oi~et~eU~~~~:~~Y .
t ht1n i n t he :.1 ght ed ae ct. tons , These cond t t Io ns might nave reduced

r o"Kth enough th r e e to a cc oun t for t.he appar-ent "ci;ltcr.lng u p " of
t he stocks i n the lt ghte d co"pt1rtmentsasti1reedynoted . .

AIlotherexplanationmight be offered fortl.edifferenc e .
The shollsof theoYEterswere thicker, no doubt . at the beginnin
of 1 94 0 t nan a t t he bel; inn ing of 1 ~ 3 ~ because of growt h , This
change may have ren dered the oysters 1~9s su sc ept Lbke to Nhatever
effects l i ght ha s on t he m. s u cn a hypothesls Is , however . discounte d
by the fact th.t t he Gill1s cove oystersweree. yetiro1derthan
t he Stoney po in t s tocks and ye t they showed the effects ofli~t

1n l9.39 .

;~~~~~~Gi~~~~~;F :~~ion ;~~~~~~ s;~~~~~:oneY :::~i~~
' 39 ' 40' 39 ' 40 ' 3 9 ' 4 0 ' 39 ' 40'39 ' 40 ' 39 ' 40

~~:H ;~t 91 77 85 - 95 74 96 87 100 ~6 89 83

~~~~i ;~f: 47 49 46 46 45

She ll Vol .
Totd vo l . 53 56 54 - 52 58 51

Index of
con ditIon 868988 - 80 8879

,vater content
ofmedt s -

She l 1 3p e c i fi c
Gra v1ty 2 .2 0 -

81 73

1. 96 -

Al t hou ghthe 19 40re su lts oft heexper i l:len t lre notu . e l e s s
they do l ea ve much to be des ired . It maybe sa id i n con c l u s i on t hat
~~~~s~;~/i~~:;ers t o light has the following effe ct. in the

I t redu ce s the grcwtt. rat e of the shells in average d Lazaet e.r ,
I t tlo e s not cl e a rl y alt e r t he t hl ckne s s oft he oyste r

re Li t ivetoits1engthandwidth .
I t redu ces the amount of she l l produced l'e lative to the

~~;~i ~~t~:: . of the oys ter 8.S sbown by the va lues for the ra t io

l otal volume .



Theshe llsbecorneroomler,thatistosay ,perunitof
shell volume and total vo lume the re is a grea.ter she Ll, ca~t1 city .

i~ ~~~~::::: ~~: ~~~~;r~~ ~~:~i~ro~: the she lls .
I t does not appreciablyulter the water cont e nt o t.the

tleatsinspi1.eoftheincreaseinthetndexofcondition .This
IL...J.y or may no t be signific!;1nt. See se ct ion "On thewuter con t e nt of
oystermeuts " .

I t 10 in teresting t o c ompe r e these results wLt.h t ho s e
from tests on reuch SlJk11 1er samples of s to cks from l:r . C.J . 4 sr swil l ts

19)gexperinent1nBidefordr1ve r .Thenextsectiondescribedthese .

The Ef te ct ofL1llht onS-Uaha uJls llUss e l sand Oystersinbidefol'driver .

In 19}9101r .C .J . Kersw illrearedsllld11qu<ih,,ull;s .:nu3sel s
and oysters in" e c1a11y constructed f Loa t Lng tray similar t o
t h i t used by t he ·.,ri ter in Gillis cove (Me de of 1 9}9a). The tray
wa mooredinBidefordrivernetl.rthebio logi cal.:>tt1t 1.on.0neend
-NdS darkened wi th <:.i. wooden cove rt1nd t he other wsopen t o light
belngcoveredbyatranspar Esnt ce l l u lo i d-c o:itedscreen .Condition

.. tests were ca r r ied out by t he wr iter on small s.smp f e s of ~hese

an Ima Ls und do study 0 t he sneLl, proportions of the oyste ;"3 was mad e ,
Theresultsare lis ted1nthefollo"ingtable :

96

73

Shell proportions of oys ters (1 2 in samp le from
IG ill swnp le from

Lig hted
Av. d i a me t erin n:m. 48

Th i ckness
AV:DI"iiii:"

;fi:H ~~r: x H lJO

~~~:t ~~1: x 1 000

~~~~I ~~t: x 1 00

Sl o .l Spe c1t1c Gr a vity



A further treatment of the effacts of light on shell
proportions may be fo und in Mr . Kers 'Nill 's doctorate thesis .

Dis cuss io n .

of cond i ti~~P~~u~~et~i~;~~;dp~~~~~e~h~~el~e~h:f~~~; sd~~rt~:k;~dex
oy s ters . This may h(;l.ve been be cause 0 d i fferences 1n the c ure

i t h " h i ch t he cove r s we r e ke pt cl e n .
A d jUdged from the values for 1ndexof condition . the

mussel s and quanaugs are affected by light in the same w~y a s the
oys t er s .

Theshellproportionsofoystersarealteredin thesam.e
way as t hos e in t h e iJrasd ' Or La k e s ex cept for t he fact t hat the
d ifferenC6bet'Neenthe values for the thickness ratio ls::nuch
greuter .Thismaybeadirecteffectoflightr"therthaninairec t
~s suggested for the Gillis cove lots. This point should be fur ther
investig"ted .

Theshellspecificgravity·sgreaterin lihtthanin
darkness but the difference between tne values for light and dark
is not so great as in the Bras d ' Or l ak e s .

OntheSpawni nBDat for Bideford· River Oys t e r s in 1 040 .

It " " s ne ce s sa r y t o a na l yze llil l e r f s d t a ( 1940 ) wh ile
compoaing t he se ction of this report "The effec t of temperature on
the maturation of oyste r l a r va e inCanald.nwliters" . I t wa s t'ou nJ.
that the spawn ingd te which produced the shrp settlement peak of
Ju ly 27-28 had not been c losely determined because of the l a t e
date (J u l y 15) on ..hi ch this brood of l a r va e ..as firs t samp led .

Measu reme nts were made by the writer on the heights of
oyster larvae found inatowmadeby C. J . Kerswillon Ju ly lOat
~~~~Pb:io~~e size f requency d istribution of these measurements i s

Height of oyater larvae
i noc . mi c .divis i ona . #

F. e que nc y d i str i bu t io n

0 .55 0 .6 0

fj 1. 00 oc ula r mi c rome te r d i v i sions e qua l s 1 40/"

The dat" su gge s t t ha t unde r the cond i t i on s e xperi en ced
(the wat e r te mper a ture s ra nged ju s t below 22"C ) t h e l a r va e were
a ppr oxima t e l y 4 ·d a ys ol d . The sta tion recor d s for water an d a i r
temp er"ture s f or t his pe r iod i ndica t e t het J u l y 6 was t he s pawn­
i n g da te for it was on t hat da y t hat a sUwdenri s e i n t e mperature
t ook pl s ce .

Thee s tablishme nt oft his da t e ha s pe rmitted acalcu l ­
a t i on of t he l e ngt h o f the l a r va l pe riod be ca u s e lllille r kep t re cor ds
of the spat fa l l. The in f o rmation has been in co r po ra t ed in to t he
s t u dy a l r eady r eferred t o .



Cha lkY Deposits on Oys t e r She ll s .

I n s tudying the condition of oysters notes were made
on the appearance of chalky deposits on the inner surfaces of
theshellsand ,asfaraspossible ,ontheappearanceofmarginal
gr:-"Nths . Thee e notes have been summarized for several serlesof
oysters and inc l uded in t h i s report along wi th the records of the
~~~;~e~n0ih~~~d~~~~~v~~~~~:~ 1-12) . The following discussion is

The fi rst cnalky deposits appeared in the spring immed ­
iately after but not before the period of rise in index of con ­
ditionl1lldofexternal shell growth . I n Gi ll i s cove tterewas no
sp ring r i s e in the ind ex of condition and theappE'ardnCe of chalky
areaswasdelayeduntl1afterspawnlng.

" t fi rst the a r ea s are small in size tUldtypical in
their loc..tions . La t er they may becom e larger and even confluent
and , con s equent ly , more difficult to study . Still later, j ust at
the <:l os eofthe fallfatt eningperiod ,theareasare con.p l etely
cov ere d over by nacreous sh ell a nd ob sc ured . For t he serea s onathe
conditions at the t1l:le of first appearance of the deposits we re
c ho s e n as best su it e~ fo r study . The positions of the chalky

deposits ~a~~eb:~~e~i~;s;~~e~ri~:Ya~a~~~~;d~uscle Scar
Just poster lor to the posterior end of the adductormu.scle scar
Along the s traight excurrent margin of the shell.
",long the curved incurrent margin of the shell .
I n miscellaneous positions .

Thefollowingt.able (19 )sullllll8rizesthestudyofdist ri ­
bution of the a reas and t heir frequency in the s eve ral posi t i ons
where they we r e fo un d . .

The Gillis cove semp le was made the earliest of a ll i n
the phase of chalkdapositionand s!l ". that the first place the
chdkappears is in t he dep ression at t h e a l' t e r i or e nd of the
musc Le scar. This deposit is so small that it can be easily over­
looked and in some cases it is soon abliterated by nacreous she ll
over-g rowing it .

An examination ofa few oys t er shells will show t ha t t he
purpl e coloured musc l e scar is ordinarily de pressed be low t h e gene r al
leve l of the i nne r surface of the oys ter shell . The dep ression i s
great es t a t t he an te rior E'nd where t he cha lk appear s a nd least
a tthe posterio r endwb e r ethemuscl e ,inits pos t eriormig r llt ion
duringgrowth,isjus t enc roachingonfras!lshell s u rface. Tbis
dep ress ion and its pe culia rities may be e xp lained if we assume t hat
musc l e Eli br e shaveasmellercapacitY ,ornoneatall ,forshell
deposition t.han the adjacent ment l e t i ssues . Under such cond 1tions
during gr owth t he part of t he she ll l ong e s t covered by the musc l e
( t ha t is the an te r io r part of the scar ) will be fu rthest "be h i nd"
the rest as r e gards she ll depositl:m and will , th e refore , be deep est
depressed below the eneral surface . Th e pa rt of the shell which

~~st~~S;c~inwme~=dp~~cmarw~~t~'1e~i'ci!ttt~~eP~W5¥r tEl}d
s he ll and show no depression.



AJ!It.and Posterior Alons
or :Nllcle ~nd muscle excurrent
aear 8C,.r . IIllI.rgin

Pol r h r bed Lower 1
Shed l&Cb&l
J unel7/ 40 Upper 2

"lllburbed Lower 4

lunel9/40 Upper 1



wren the muscle shifts backward s during spring growth it
will be seen that there is e deep pit left just anterior to its new
position . I t is in this pit that the animal lays down its first
dep ositsofchalk inthe springthusproducinganevenshe11surface
for contact with the body.

The se cond deposit to appear i s the most conspicuous and
characteristic of the whole group under discussion. I t is usually
oval-shaped wi th its long ax is running dorsoventrally and lies j ust
posterior to the adductor muscle . I t s appea re nce seems to be part
of aser ies of changes which also involves deposits along the she11
murg ins . These changes seem to be In the nature of a springre­
novation of the shell interior subsequent t o marginal shell growth
which alters the general pattern of the cavity.

Thelnteriorofanoystershelllsnotsymmetrlcallycurved J

usonemlghtthinkfromcursoryexaminatioD,butshowsseveral
grooves . The most conspic uous of these may be traced in both upper

:~~ci~W:~a;a;~~sia~:r~n~od~~:o;~~~~~;~r ~~:b~~S;~~i~~d;Oa~ h~he
dorsalshel lmargins .Thesecond cha lkydeposit ,justreferredto .
appae rs just at the anterior border of this groove and just over
the edge of it a litt le . The effect ofthedepositionistomovo
the groove posteriorly. From its position it seems probable that

~~: ~~~~~~~~to~h~~e~r(~~~S~~cmwe~i~~~a~i~wf~~mw~~:rp~~I~~rn
the se cond cha lky deposi t seems to be mere ly an adjustment of the
interiorofthegroHingshe11 in order to lJklintain contours of this
gr oove that ravo urs water discharge .

A se cond gr oo ve in the shell may be observed between the
mus c le s ca r and t he dorsal margin of the shell . From it s posit ion
t hi s, too , seems t o be a aa oc La t.ed wi th wate!' f low in the excurrent
chambe r (Nel s on ? ). Cha lky deposits appear ing in this region are
u su ;;l. l l y smal l butlong llnd nEl. rro w and s oem t o mai nt l:li n t hecont our s
cf this gr oove in sp ite of changes i n the size of the she ll . The
deposits a long the inhalent border of the shefl may be in some way
associated with the e conomy of water flow through the animal as
wel l.Depositsappearinginmisce11aneouspositicnsnotincludedin
t he four categories discussed are frequen t ly found to have been
put down i n irregular depressions end are probably formed f or
various reaso!lsdepending on their porition .

It is t o be obs e r ved from the table that the deposits
generally oc cur more frequent ly in the l owe r than in the u ppe r
val ve s of t he shell. Bes ides this they are gene ra lly of a l a r ge r
s ize9.ndgrea terthicknessinthelowervalvf's .Thisproducesa
difference ,1m the s pe c ific gravity for u ppe r and lower va lves .
(Se e "Spe cif i c gravity of oyster shells") .

The greatest a ctivity i n the secretionof .chalkydeposits
invol ving the expansion and ~ even confluence of such deposits as
have already been begun takes pLa ce during the post-spawning per iod
·whe n t he i nde x of cond i t i on i s l ow a nd r i s i n g ve r y s l owl y .



"t Gillls cov e and Sou t h gut'well over half the i nn e r surface of
the l owe r va lves :naj' be covered at t h s time with a continuous
l a ye r of cha lky shell ILore than a millimetre deep . Oysters from

the Cooper bed ,Malpeque bay , and from the ilburand Poirier
bedsinShedlacbayhc.vehrd ,he.avY ,ellltcupped"shellsandncver
develop extensive deposits . Oysters from the first mentioned
areas be oorae extremely thin during the late summer while those
from t r,e latter p Lac e s never get very poor . Tt.e inference 1s t hat
the poo rer the animal be comes du r Lng the summer the more chalky
shell i s put down . The chalkydepositwhensecrete1 in great
sheetssllchas thoseobserved inGill is cQveoysters ,seemed tobe
hid down f or the so le purpose of filling u p t h e extra s pe ce wi thin
theshellocc up iedbyamu chshrunkenbody . Th isfilllng upmay
perml t a great er ec on omy in t he anima l 's fun ct ioning .

Suc h a red u c t ion o f t he shell capac ity would in fluence t h e
va l ues obtained for the index of condition as suggested i n the se ct ion
headed "The r elation of cond ition to grow th" . Theappe"rance of
extenslve cha lky depos its inmldd le end l a t e summer may , t he re ro r-a ,
account for the gradual rise in the i nd e x of condition when wat e r
temperatures are still too h igh to favour extensive feed ing "c tivity .

Towards the close of the fall fattening period til l the
deposits re covered by hard nacreous shell. The relationsh ip of
this process t O lll/lr g i nal she ll growth has not been exp lored yet , nor
lsthereanyexplorat lonas towhycoverage shouldtllke place .

The conc lu s i on s f rom this study of ch lkydeposits are
in agreement with those of Or ton and ...mirthallngum (1 927) ex cep t
t h"t the l s t t e r wo r k e r s d id not dd l'withthe pattern of the grooves
in the she ll that have been po inted out in t h e present study . I t
appears t hat t h e r el ati vely l a r ge amounts o r cha lk in propor t i on to
t he quantity of nac reous she ll i s responsible for the l ow s pecific
grav ity of oy s te r she lls prev iously discussed (Medc of 1 939 ) . See
eLso t h e se ctlon ot "TheSpe c lfic Gra vi ty of Oyster She lls" . ) .
Ult i ma t ely. then , t he same fe ctors det e r min e the shell stru ct ure and
the conc.it i on ofoysteI ·s- good oys tershsvegood shellssnd poo r
oysters have poor she l ls .



She ll Pr:opo r t io ns of O;,:st ers

I n auo t he r s ect i on o f t hi s pape r "The r e l at l on ofcondition
t o growth II a s tudy of she ll propor tions has been reported . A t ew
fu r ther obser va tions are presented here . These in c lude data on t wo
oysters dredged of f rock bo t tom from de ep water in the Hi llsboro u gh
river (Need ler 1 931) .

The t wo t ables summar izing the da ta are self-explanato ry ;

1. The result s ind i ca te that t h e values of the r a tio s
A and B decrea se andofC i ncrea s e wi th t he s i ze (a ge) of oys ter s .
Tha t i s t o sa y . per unit cr we ight . l arge ol d shells are l e s s r oomy .

2.Atind Bdecrease andClnc r l?a s e s a.s sht.311 sha pe i m­
~~~;e~~e;~lS ahows t ha t wel l -shaped she l ls are l e s s roomy t han

3. Val ues of ... and B a r e higher and ofC l owe r for tray­
r loared spa t tbanfor those rearedonthebot toI!l. I n other wor ds .
s hell deposition i s carried out more e conom i ca lly on t r a ys . Pe r
unit of we ight it provides a r oomi e r she l l.

4. A and B are higher and C lo we r for oysters rea re d i n
l1 ght t ha n f or t hos e r eare d in darkness . Th i s would justify the
same conc lus i on as (3 ) .

5. The eff e ct s of depth a e a n i nd pend ent fa ctor i n
in fluen cingshellpr op o r t io nsarenotindicatedclearlyby t hedat a,

6. Oysters reared on fl a t s have values forA . B and e .
in termediate betwe en t hose fo r oys te r s from tra ys and t he Cooper
be d . The r easons for t h i s are not clear. Pe r h a ps wave a ct ion on
t r ays tend t o pr-od uce t h e t en d encie s discussed in (3 ). O,l' ste r s on
f l;J.tswouldbe sUbjected to somewha t the same wave a ction a nd may J

the r e f0 re , de ve lop t he s e s Imf La r-Le i.ee . The exposure o1' thef la t s
oy s t e r s t o light of greater in tensi t ies than those expe r ien ce d on
th e Coo pe-r be d may a c cou nt for qe r taindifferences be tween t h e s e
t wo s to ck s . Ot her fscto rs r e l ated t o dep th may also be impor tant .

7.The dataforthe Hil1sboroughrlver oystersshowthst
in she l l pr opor t ions t he y a r e e xtreme . They re se mbl e l a r ge, old •
symmet r i ca l oys ters gr own i n da r kness . The significan ce of the s e
feat u re s is i n que s t io n . The y may hav e be e n br oug ht ab out by
fa ctor s notrepreeented inthi sstudy suc h as currentact i on onthe
ro ck y bottom whe r e t he y gr ew .
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Table showing ~hell measurements of deep -wbte r
oys u rs f romBlllsborough r tver ,

Oysteril oyster J2

Li ne ar d i menllion s of e nt i r e
oysterlncentlmetres.

Tt"lvolumelnml . 3

Volume of shells . above ln ml . 3



The most u~¥~o;~f:~~ckf~ ~1;j:t~~9s~:;tI~bI;of~;o~:r~;l~~eo~fs~h~
test was used . These were the "natural" spat of 1 937 which had
settled on eel-grass . They were al J. "slngle"dndhadtheadvantage

~~o~ ~~~~~~=f ~~l:rt~;;~yT;~r~~t~;~~l~~:to~ft~f; ~~~:ri:ie~ere
mude from River Denys Basin. One lot wastdken in Ju ly , 1938 , a.t
wt.ichtime f loat!.ng tray with a oodencoverwasstockedand
moor-ed 1n G1111s cove . Th1s same lot 'Nas l e f t in the tr~y dur1ng
19 39 . Some of the meaa u r-eme n t a for the study were made 1n Jul y

~~~8 ~o:d 1~et~~~;; ;i~f~r~h;r~:C~~~s l~~tw~:sc~;t:~~:~ ~~.o~~~~~r .
t ha t w~s placed in the ,variou s oocpurtmen ts of the "light t e st "
t r a y and 1n the subme rged lldlesstr"y1nG1111scove 1nJune , 1 93 9 .
Themelisuramentsofthesee xpe rlmentalaniITll:l.13Weremadein
November, 19 39 .

Therat 1odescr1b1ngtheor1g1nslshellpropor t1ons
oftheseoyster9whichwereusedtostockthee:::primentaltrays
w,,'h1gh . ().3 45 . Th1svdue 1s ".haracter1st1c.of an Ime.Ls that
nave been exposed to the e r re ct.e of light as w'll be seen later.
llostof thespatoollectedinRlver Denysbasinweretakennear
shor" 1n water h s s than one foo t deep . I n such a poslt1onthey
wouldbesubject ,nodount ,toveryintense l ight . !n consid er ­
ingtheexperimentdlresu.ltsttshou .!.c1 .theretore ,bebornein
mind tt...atwe have etarted "Ni th a stookof'a.definite "cupped."
t ype.

Resultsof.hell pro po r t 1on stua y on e xpe r1 me nt sl
oy s t ers1n , 193 7setohow1ngtheeffe cts of llght
1nG11115 cove Oranged"le N. B.

A~fb~~;~n1ng !fi~~r
1
=~r

1
!fir~~r

1
fnu:,~r ; i~*:~:1n

s cre en glfls s wooden wood en t raJ
cov e r cov er cove r co ver subme r-gad

~~r~~lO*

Th1 ckness
Av . Diam..
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Fr om t he r e s ul t s of the test it would appear that the
oysters be came even more "cupped"1nthcglass -and s creen­
cove r ed compa r tments and tended to "f lat ten out" more and more
as time went on , when protected from light by the wooden cover .
The an iIll<il s in the submerged lidless tray seven feet below the
surfacewhere li~t intensity is no doub t l ow, tended to flat ten
out too and a lmost t o the same exte" t as those protected from all
l1ghtinthewooden-covered float.ingtray.

The d ifference in the value of the factor describing

~~~~i/~~~;i~~: ~~ ~~;~~eg~~~ri(l~~i ~:r~h:~ ~~raln~~ri~
C.J. Ke r swill' s experiment i n Bideford river , P . E . 1.

"l tgh t tes~~l~~~~gtrn~~e;~:t:e~;;eI~l; ~: r=~~ l~~ Stg:~t~ t o~e~~:es
necessary t o examfne t he stability of the ratLo "thlckness ,
averagediwueter ll .foroY3terswhlchhavegrowntodlf:"erent
slzesunderthesameconditions .Severalcompurisonsweremade .

1 . The firstwasl.yorkedout for l a r ge and small oysters
-aisea. .lnthewooden- coveredseotionofthe lt l lghttest"trayduring '
one sue-ne r l n Gll11s cove. Tnenty of the l a r ge r spat ranglngfrom
04 - 75 rom. in av e r a ge diameter w...Jra measured and yie lded a rat i o
value .o fO .32 5 .FortwentYRmall ,43-5'mm. , spat the ve t u e was
0.331. The ave rage for the whole l ot of fifty from thi~ compartmen t

i~~~ ~~~~ ~~~S~~:d o;~: i~~i 2 ~a~~~ ~~~ ~~~~ai~~~ ~~o~n~~~=t:~ef~g~h:as
table was 0 . 34 5 . The two vdlues j ust quo ted shoNthatboth lo ts
were "gro'Nin~ away" f ....om the cup shape and that the faster gr owing
s pat hs d mere ly pr ogressed further i n t hi s same d i rectlon than t heir
moreelow lygro·N1ngne ighbours .

2. ~" comparison was "i1 so made of l a rge and small an Ima L s
he ld und"'l-rthegldsswheretheratioapP"arstohlivebeen least
a lte re d f rom i t s or i g i na l va l ue . Thed.verage va l ue for t we nt y l a rge
spa t with av e rage d iame te.·s of 59 - 62mm . wae 0 . 341 . For t went y
small ,31-49.ll'. , it was 0 . 36 5. The average for the wnole f ifty

}~~iu~~~mr~~: ~~;~ ::~ti~\~~~ ~~;~3th~h~~:t;~ ~~~~i~gS~~~~l~f
become sl ightly flat t e r than the more slowly gr owing ones that be come
t hicke r . Thisdiffersnce isof suchanatureasto suggest that
light i ng in the tray lJldy not have been uniform i n all parts of the
light co mpa rtment . Th is variation i s, nevertheless , within the
limit s of the d ifferences ubserved between the various compartment s ,

3. I n connect i on with condit ion studies carried on by
the writer seve ra l l o t s of oysters of various s Ize s and ages wer e
tak en f rom the Li t tle Cu rta i n Island sand rla t s and meusured ,
These au i.llla.l s Nere real'od r :..om "co l lect ur " spa t on the ground i n
que s tion and suffered exposu re and dryingthroughou't t he i r 11 ves
at ea ch l ow t id e . The y must , therefo re , nave been sUbjected f.it
~:~~i~~ : In t.e rveLs t o intense light. 'I'he ae ge ve the following



8 med ium -sized
s pat , a ver .
diam .b2- 72mm .

Th i ckne ss
~laiii:"

was an e .. t;~:ea~:~~~~i~~l~~o~o~hi~ea;~~~:el~ ~ ::;1.~ .m and t he r e

Fr om t he ab ove t hr e e comp ~1sons it appears that Nithin
~ gro up of oysters SUb j e ct ed eo p pr-ox l.mut eLy the s ame conditions
of ligh t exposure t he r e is s ome variation 1:1 the ra tio and th"t
t hi s d ifference ma.y In s ome c a s e s be re la ted to age or to (Hf f ­
er an ces in the r ate of growth for oysters of the sume dge. These
diff'erences , howev er , are not su rr i c I ent Ly ~re t tc exp l.:lin com­
pletely t he changes observed in the experiment . The f" ctor i s a
convenientexpression ofshellproportlon . ChWlge in the she l l
propor t ion observed in this experiment can be deflnitelYl1t t tib ­
uted t o the effe ct s of lio;ht on t he animals stud ie ,

du r Ing ro2thci~s~h~ ' ,,~~~;rs~n;ie;ne~~~~;~e~h~n~~~l~or~°f.~~~~~~~.
andexperiment dl cond l t i on s .Thesame tendencY ,butto l e s s
extent , r.a s be en noted i n an experiment wi th quaheugs (Ke r sw1l1) •
.n.l t hough i t wa s Hunt s man t s work Nit h t he mus sel 'Nh lc h fl r s t 3.rous ad
tt:.e-riter'sinterest lntt. isproblem thereaultsofthepresent
te3tdonotind i cs te thatthemusselshell-propor tlons"ere
effectedbyd iffereneesinexposureto light .

The resu l t s of the "l.l .ght test" on oys ters.:t.re of i nt e r e s t
fr0m t he pr a et ie a l ste nd point (Se e s e ction "!!f fe ct ofLi ght on
Gr owt h ") . S i ngl e " cup"oysterssredesirble for the trade snd t
prese n t cert sinchengesin themethod sof oys te r cu lture"rebe ing
m de . lnthep"stit hl1s of tenbeen thepr"etiseto rea r spat
dur i n g t he lr se cond swiune r i n floatIn g trays wi th wood en cov e r s
t hus pro t.e ct Lng t hem from al l l1ll;ht. Dur i ng t he last f e w years more
a nd more peop l eare resr i ngsmsll stock on shal l oN t i d a l fla t s
oft e n exp osed a t l ow t i d e . Th is s t ud y su gge s ts t hat unc e r the
new treatment oys t ers wi ll beg l n t o Ifth lcken " or "deepen " e a r l l er
t ha n t he y d I d by t h e method of tray r ea r i n g. Here on exp o s ed fl ets
t h e light e xp osure mi o;ht be e xpe ct ed t o partly of f s et an y t e nd e ne y
suchbottam .tll~t have t o pr oduoe "c_·ooke d " oyster s .

There ha s been no attempt to exp l!:iin the exa ct, means b
whi ch ligh t pr od u ce s t hi s d i:te r e n oe i n sh e ll sh a pe . We are a l e
onl y t o agre e wi th Burrt s raa.n t a ea r l ie r con clus l or..stha t d ire ct
su nli gh t hinders gro wthbyaffe eting s ome or a ll bod y t issu es and
th"tthe fun ctioning of she ll - secre ting margin o f t.ne ment.Le , the
mos t severe ly exposed part of the an ImaL, i s pr obu bly the pr ocess
mos t e ffe c ted of al l. The resu lt Ls the t e nd e nc y on t he part of
t he an ImaI t o produce the m sthoueingspuce f or t he s oft pa r t s wi th
t he l e a s t ehe ll - pr odue t i on e f f o r t. th e t is , to bec omeeu p- s ha pe d ,
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Tha Spa ciriCGravity of OystarShalls .

I t was notad last year (Madcof 19} 9 ) that tha mora
uhalky t h a sha ll , tha l O'Na r is ita specific grwity . ... few

~~~~~~r~~ ~~:a~::~i~~~a~ft~~ts i~a~~aa~~a;od ~g~t l~;Sa;:~~y been
oys ters de ve l op smelle r amounts of cha lky shell in propor tion to
t he ir s i z e t han l"r ge ona s . TI.i a wil l ac coun t f or t ha r a cor d s o f
l a s t ya rthat shoNhigharspacifi c gr"vitias for small than for
! .;tr ,ge o ye t ..... r s ,

I n tha saction of this raport "Ct.~1ky daposits or.
oys t a r shell~" it is pointed out that chalky deposits ",_'a comm-

~~:r19~f , m~~: ci~i~n:;::i~~ ~~~:~r~:~i~~Su~~~~ :~~i~~ ~~p:r~d
lowar vu lvas f r om tan Gi llis cove oystars rishad on ...u gu s ; 24 , 1940 ,
andontenWllburbadoystarsrishedSaptembar1 , 19 4 0 .Theshalls ,
whi ch were qu Lt e dry , wer e soaked in tap Hater for t1 day before
tasting . The r a s ul t s wara a s fo llows :

Spe c ifi cGrllvitiasof Oyster .3hells

The r e sul t s supp ort the con c l u s ! on d r 01:NI1 ea rll e r t h a t
thamorech...l ky t h e she ll the l owe r i s its specifi c gravity •

... spe cific.;ravitydetarminationonMay24thfor.vllbur
bed shells livaanavaragav"lueof 2 . }4 . On Juna 4ththeraadings
(f o r s e pa r a t e l o t s) wh i ch e r e a va r a gad t o g i ve t he ri na l v3 l u e ,
difrel'ed considerabl ,being2. }land2 .2 3 .ItNasobservedthat
in the lo t Nhich gave the low reading thara .vare two she Ll.s bad ly

~i~~~~~nb~o;h~h:o~~~: :~~~~~~l~~r'"t:r~t~~~ ~~aI~;~l~e::;~
tha vl>lua 1 .82 .

Thaobsarvlitionsjustreportadandthosecitedindieate
t he i mpo rtan ce of care in the c:lOic s of she ll samp les for the
d et erm inations of spe eifi e grliv i ty . They should be uniform as t o
size , t ype (u ppe r or l owe r va l ve s) lilld cond i t i on( bor ed o r ldJbor ed
wi th Clione ) it r e s ult s for different l ot s are t o be strictly com­
p" rabr;;:--



Tnese observ"tions"re like those made l <ls t year (loledc of 1 939a)
f or 1U1peque bay . Togethe r with the r es ul t s of cond i t i oo tests
I t .. bles 1- 12 ) t he y show that the qu" l1ty of both sh e Ll s and
meat s improv es towa rd s th e open bay .

Th BuctoucheBayTranspla.,t

Between J u l y 22 and 31 the Depa r tmen t o f Fi she r i e s ha d
B b r re ls of oys tars fished from the seriously polluted part o f
the Buctc\.:.che riveroppos lte the town . These erepli::lced on the
ce~!:irt:m.ental r e serve area in Buc touche b5y sd.cb duy i· ....wedLJ.tely
.::l.fter fist-lng . I n as far as poss ib le the c lusters wer-e br-oken up
;;lnd on lyseparl:ite oysters planted . Three plots were chosen su ch
that .it low t ide t tie y set:« covered by 1, .5 d.n~ 8 teet of .,.~ter

respe ctively . The t ype ofbot tomran_ed from hard sand at the
sh"U ow plo t to ftrm mud a t mid -depth and to soft mud t the
deepe . t pl ot . Fortybarre l swereplac'ed on the midd le pl ot and
20 on ea ch ? f t he others . The'llidd le pl otmeusured 40x 10 0 fe et
.,h lle the othertwomeasured 40x 50 .

The tra ns fe r was made I:lt a time \\'henthe river oys t ers
ahoedgrel1tlnd iv id ua lvar::l.tioninfatnessbecausethey er':!
in dirfer~nt stages appr-oe c h I ng t he "spawned-o u t II condit i on . It

;:~s~~~Si~~~:dliO ;:;~~~z;~ :~: ~b;~;;a~~~~;t~~et~~tt~~~et~~~
t he followin'3 tdble s ddsto these . T'le da ta Sho·Nthet there Nall
no cons p i cu ou s di f fe r ence inthefdtnessof oys ters from the
t hree pl ots at the time of re -fi s hinl' . The firm mud seems to ha ve
be en t he mos t su i t a bl e t ype of bot t om f or su r v i ve .l , the inshore
aand was ne xt and t h e s of t d poorest of a ll.

T bl e a howLn g mor tality and cond i t i on o f oysters
on depdrt~ental r e serve .

Sha llow
pl ot

1.mor tality



None of the transferred oysters f.;lttened t o the same
extent 3.3 the "natives"l'1t similardepthsnef1rby. These l a t t e r
nee en index o f 120 . A. strict compar ison . how~ver . is not possible
since the "n::l.tlve "Yiliereof chbettershapethanthetr:1nsferred .
Sh ...pehasbee shown tolnfluencethevalueoftheinde::r.ofcon ­
dition(l4edcof 19; 9a). The tr"nsferred oyster. on the o t h e r han d
bee ..... e juat, as ftlt in their n~w posi tiOD as they would have had
t ne v been l e f t i n their old pLa ce s . Tab le 11 show that the average
'ndex for the riveroY:::iters Nasabout 85 .

There was very little or no appar-ent, ~ .rginal she l l '!r o'Nth
by these transferred oys ter3durlngthe three months on the d e pa rt ­

merrt uL bed . Th is may not be signif lc"nt if we c ons i dor the gro'Nth

~~ ~~:i~~bi~a~n°r~; e~~f;~t;h~~;~~ f~~yh:: ~~P~~~~it~~~~ information

'.he Koucr.ibouguacRiverTr",nsp~

Early in ~940 it was cons i d e r ed th t tBnsfer of
sr.e 1i01. c bay oys t e r s t o the Kou ch l bou gu a c river for cLeun a Lng
tefore marketing might be e. praotica l venture . "t that t i me the
Sled id c oys ters were barred fromd irectllid.rketingbec"use of pub lie
te""lthrestrlct ions .TheKouchlbouguacriverlsfreeofd.nygreut
:,j,Lount of sewage po llutiontlnd a smull transfer ofShedid.c oys ter 8
wusmadeto se enowtheyfared . '

The sub equent re -opening of the o.y to pub lic fistdng
h<J.s l ;j, r~ely removed the need for developing 9. regu lar svscem of
rd l",ying",tauchagreatdistancefromthepointoffishing .A
r e por-t on the 1 940 tra nsfer foll o,iS :

On AI"y ; lst two barrels or oy~ters freshly fished from
the PoirierbddinShedlacbayweretransferredto:lpointonemile
be l ow the h ighw",ybridge on the north-western side of the cnanne1.
They were placedona f lat co ve r ed by three feet of water at l o 'N
tlde. Ti ddl cur r e nt.s a r e very s t r ong he r e a.nd du '"1ng t he y ea r e e l ­
gruss , which h d b~en sparse at the time of transfer . enc roa oned
ov e r::1considerab lepartoftht;plol. . Severe.laMplingsof this
s to ckwereIl'lddeduring theyear.Results of condltiontestsare
reported in table 10 . These ~ho" th.1t the oysters fa ttened to rome
ex tent in t he spring and ea rlysummer . Gross ex i n a t i ons du r i n g
""u o at indicated tt.~t they spawned . ,smal l oyater l a r va e were found
i n plo.nkt on ce t che s there on J ul y 20J but none were taken on Ju ly 24
and 29 or on.iWgu st 1 2 . 'lherewasno se ttleI!lent os spe.t on the
oommerc i al co l J.ectorsexposed over a piece of old s he l l bed one ­
haUmilebel owthehighwaybridge .

I n the raU the oysters f", ttened norma lly but t he i r r tna j
index ( t a bl e l Ol ws not nearly soh1/1h as the t for the Po i ri e r
bddstock.onthesamed"te(table 6 j .



Tr an sfer ofllra s d · Or lake Spatto Sbed ia cba y .

Ab"lf-b ushelof1939Gillis covespatsep"rte"by tbe
t hre s hi ng mach in e was shipped f rom Orangedc..le t o Shed! c Bridge on
J u l y }l st . The se we re pl=ted l a r e ly on I nd i a n Ls Land shoal bu t
a e ere pu t on he Poi r i e r bed .

On s e veru l occ as lo ns du r i n g t he summer sM.plftsof these
were fished u p . The i r vi '~rou s growth "nd h igb pereent~pe surviva l
would i r.die at ethat conUt lo ns in the bay we re f"vQurut le to spa t
de ve lopment . Th i ~ , together wi th the results o f t he t.runs re r of
~uctouchtj spa t s till on t he co l lectors , indicates thlit stock i ng
of"reasin She diaebaymlghtbec"rrledoutwithou t".uctd lffi cu lty .

::>oat Collec t i onTrials l n New Bru ns wi c k .

One hundred bundles of spat c ? l l ector s we r e sen t to
cr ed Lac Br idge from Ma l 9.ga s h, N . S . I These were exp o sed , t oge th er
Ni t bund lesofbrush ,ondateswhichNouldhavebeensuit_bl e f or

~ :;~~ ~n~e:~~;e~~~~~~ l~get~e;~~t~e~~l~~e° irl~~~ i.~; ;~n: sb~~~~o~~ :

t 0 ;,r iPod~U j~~~c~b~veO~b;U;rg~;~~ ' t; ~~:~ ~~~~~e~he;r:e~~n;h;i~~red
lro.the·aind . By J u l y 30t h these had a ll re celved a good set •
.:Jever&.lofthabund leswe;-e transferred tootherare/j,sNherethaY
"ere udell t o test condit l ons reguhtingthe deve l opmen t o f s:nall
oysters . I n the cours e oft.he season t h os e t hat were le f t be ('·.:1me
l;e"vily co Qt edalthsll tandencrustlnggrow t bs . Thisser lous l y
i i .itedth e r owt h o f t he s pat whic h att a l ne d a n s ve r a ge dl S1&eter
01' lit t l e be t t e r ~ han 1 em. by t be en d of t b e se ason .

The ga le of Se pt embe r 1 6- 17 wee r es p'm s l bl e for t he
dest ::"uct lon ofone t r lp odwhichs. l ooseboatis9&. ld toh;J.ve
rummed . rnNov3mbe r the bundlesfromthe reI in ing trlpod were
pLa ced on th e de partment t s r e se rv e 1:...Buc t ou ch e blJ.y for the win t e r .

The bu nd l e s of brusb re ce i ve d ve r y lt"ht s et s j Udg ing
f r o tbe e.xaminat ionof Ju lY 30th .The.patmu sthavediedalmo s t
V~'"'de~~~;~lihi~e~~~~ ~ trom s othering by s i l t . f o r none Here ob s e r -

the sp&.tfa¥r{~~c~~n~I' · N:~eC~ ;~~~E~~;e~e~~o:xi~: e~ i~:~et;~p~~:t
to the department lre se r ve ·,'lhere t heywer e suspended from s takes •
Cro,'itb s e e:ned t o progress just a s well h e re if n~" be t ter t hun I n
the rive r dur lng t he su e r- • •'1" f i n l e xami nation f orcompar i s on
a" s l:npo ssiblo be cause the ga le of Se pte:nber 1 6-17 r edu ce d t be
baybuud les t oa pu Lp ,



on t HO dat;~~d3~1/H ; l~ ) aP~~~;eju~~d~r;~i;~~t~~ saw;~:d~~f~~ed
se tt leme nt of mu s s e l l arva e . J u ly 26 , j u s t pr e v io usto t he pr e ­
d iet ed pea k i n th e se t t lem e nt of oyst er spat. No set e i the r of
i.uU:;Jsel d or oysters was obs er ve d on t he bru sh of comn.e rc Le I coll ­
e ct or s ex cep t ( a~ described in se ct ion "The re pro duct i on. of
oys ters in 5h ediac bay" ) f ora ve r y fe w spat on one collector that
r,-"ppene d to be l y i n l\ clos e t o t he bot t om on t op o f t he spe c i a l
tl-,y pl aced on the bed.

( b) Indian i shnd sn oe.L , Collector s were erosedher e
auapended fr om st. a ke s , Unfortunat ely t he y were no t ~el l anch ored
and t he E.dVYwave a c t ton e rp er I a nc ed i n August and Se ptembe r
c:.J. r r le-d thernaway.

l}Ollect ors~~o~~p~~=~rrr~m ) uc:~::;e:~ :a~~~pO~~;~l~r ..£~~ r i ve r
ne:l.~ Fishery Officer Caiss le ' s camp . No sett l eme nt wus ob :...erv e d
on t .ne s e but Bu cto u ch e s pat transferred h e r e gr ewbetter t han l.lt
aIJ.y othe rpl :1ce t e :.Jted .by the c l os e of th eseasonth a ve rage

U ~ i:u~;:r~v~:n~~~ ~~~~e1;~;~t 2~~ ~~~ ~~~~~t~r: . r~m'l rk t1 bly
(b ) Dr . -'ebst er' s cov e . On July ~ 9th collec t o r s we r e

exposed he r e bu ngt"romtt tr i pod . No se t t lem en t wl;1sobserved
here ex cept f or two spa t on the 15 bund l e s e xpo s ed . No t e s v with
Bu c tou che s pat NUS made " t t h is po in t .

exp osed fr~~u~h~~l~gaa~n~:h:fi ~~l;u~~l~;t~h~o~i:~;~~s b;~~:e over
, n ol d shellbed .No set s wereobt" i nedbut t h e Buc t ouc hesp"t
t ri..1nsfe r :-edthe re gr ew "Vell .

Di s cu s s ion . The r es u l t s of the New Brun sNi ck t r i als

~~~: ~~;ne~~~~~~g~~~ ~~~e~;l:i sBu~:~U:~~~ ~~t~:;u~~=nh~~: ~i~;
.'it e re t he re i s l es s turbu l e nc e ~nd probably l e s s likelihood of
f ou l 1:lg t hecollec tors . There i s e vi de nc athat cond itions sre not
un fa vou r ab l e t ogr c'Nthsnd surv i vs l .l t li l theplace s'Nhere
t r h l s wa r e ma de . The r ss ult s o f t he tr"nsplantation of the
Bras d ' Orsr"t t og et he rwith thosejus tdes cribe1 sugges t that
evenif lo calsptit cdnno tbe obt a i ne d re aring cou l dbe s'Jc ce 3s ­
fully eu.rried out in s ev eral o f the p la ce s s tudi ed .



Sna t f " llon Connr.e r oi al Colle otorsinGillisCove

Throu t he co ope r atIon CJf Yr . Robert Gil lls of
Ora.ng edul e pLank t.on sunp Le s end r ec or ds of Hdter teUlpeI't1tures
f or the c o ve r were obts Ined for t he N'rl ter at 8he di ac br Id ze ,
ss , 1. • lb;::oI.m lnl..l.tion of the t.cwn showed t he ra l loNing :

No oys ter L ...rv e but 3. heavy c atch ot other forms
Jn c l ud ingdinoUasellates r.d CNst"ce .

8 : 00 p .DI, SODle strai ht -hin<;e La r va s that might be
ovsters .The tow·NtlSVerys c!::1nt .

Ju ly 8 : 9:00a .J:l.tlooyster larvlie ppa rent , Tow scant ,

July 16 : ... s can ty to w but about on~-th i rd or dl '.he rcol I u sou n
1 I::l r vae l n i t we re oy st er s. Two brood s tie r e r e pl'e s ent ed .
The older problibly a!"'wnad Ju ly 1St; (t,ei~ht 16 0-1 7C ) .
Tbeyoungertindmorenur:::.erousr:-ob..:.i.b l Jsr..;l.!lUe .... Ju ly 7th
( he i gh t 1 2Q- 130 ) .

The s ettle me nt pe"kwdspredic te d fOl'theper iod J u l y
26to31.The co lle ctors'Noreexposedearl1erthan us ud l ,be ing
hung out J u l y 22nd . The ca t ch on t he co llectors Nasdbunduntout
not nearly so dense as in 1 938 and 193 9 . The sur vivalttnd gro, 1th
see s t o h;;1ve been II:.uch bett er t.han i n the tHO yetlrs ne n t.L oned "':'
pe rhaps be ce u se of l e s s c row d Ln g , or it may have been e aso c La t.ed
wi thgrea ter"aging"of the conc re tec.ou tin insea,lf terDrev iou s
tothe se t tlement of thespatonit .Litt leinforlllltionislivail ­
ab le on thlspoint al though it is ofpract i cdlsignif ic"nce .

Ther~ WIiS onl y- u ver y I i I t 2e t on the ee L- gr -eas th is

Re arlng Te stsin GillisCove.

It has be e n decided th r.t tray re lir i n g of spat in t he
br as d' Or Iak e s i s impr:.tot j c l . Twoe. l t e rnliti vernn t ho d s of rea r ­
in g sma ll oysters were tested t h i s ye b.r -fla tsre.ci. r ingand bru sh
r ear i n g. The f l a t s r ea r i n6 t e s +-s we r el!.k e t h os e ctl,r r i ed out in

m~ :~a~t~~:~_~~;~;,; ~~~~~yl~}~a::;:dpi~~~dC~~l~~;~~ ~~a~l~~~ S
co ve i n place s pr otect ed f romhotivy wind s . Tr.ewata r v'1r ied i n
de pt h r r -om one t o t wo f ee t st l ow tid e .

As controlsforthefl atsre"ringtest , s t vc ks of 1 939
sp at wer e he l d on trays stocked to a de ns i t y of 5 ,000 s pa t pe r
4 x12 ' t r a y .1:he secont r ol scons i s t ed of t Nolot s: (1) s pa t .
picked of f the wire wrsppe rs of bund les ; ( 2 ) s pa t . s epa r lit ed by
t he sp a t t hresh i n~ ma chf ne ,



These same two lots eerved also as controls for the
brush -re"ringtestproposedinl!istyea r 'sreport (lled cof 19 398 ) .

r:~~u~~~~~~~r~:~e f~~~et~~ ~:~1~~ ~~t~r.:~~n~P~~ ~~;C~,,~:do~ en
samp ling .

The r e sults of measuren.cnts of rtwdoq1 aampLea of the
various sto cks t ak e n aear t he beg i nn i n g a nd "t tile e nd of the
growing season ar-e presented in t b1e 20 . (See page 651.

DiscU3sion . e regdrds growth the results of the flats
r-ear Lng teSt.s'Nere3o ewhat better than those obtained on the
St:mey po Irrt .lreas in 1939 and e bout th e same as thode o bt a i ned

in Gill is cove at gre"terdeths in 1939. 110 c refu1 obser-vac Iona
werel!l9.deonmort9.1itiesbuttheY9.ppe9.redtobe1owcon:paredwi tb
these observed in the 1 959 tests jU3t referred to. Inbotbyears
gr:Jwth on f l1its Nas le5:.ith!:i11ontras .

Brush se ens to or r e r cond itions for SP<:1.t growth t.ha t
uremorefavourub1ethlill trays or f lats.



' }8 spat trlly
r Sllr a d l n 19 39 May 140 33



used s.t oran eda Le , " • s . J in lQ,38 ;,..;. d 1939 . I t . ~ S hOL.sed Ln

t he ser-e fushion ct' ~t r"-T."ed"ie (/.I deof 1°38 ) .
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7

8

18

~6

22

~~
25

26

10
11
1 2
1;

14
16
15

11 :00 reset thermometer FreshS ,raining
7:00 P .. Nif, ..
9 :00" 58 445122 ~~ lIod .NE ,h right-cl.ell day

J:gg~ ~~ 55 ~~ Hm E:~~~a; .. ..
heavy rain p .m. of 21st and night of 2lst"nd 22nd .

8 :00 64 49 59 LightNW ,cloudy
9:00A 64 41 56 l!'reehNW ,clear
8 :00 .. 65 ;9 57 Lightmod .SE,clear

§;m l~ ~Z t~ ~~~~ ~~:eCf~~d~lOUdY
8~m hea6~ r"in;guring :;enin

g an\~~tm~i:\~~e~~e:~
P LightfreshNE

14od.tofr .SWbreezes ,cletir
8 : 45A 60 44 56 Clear"lldaY ,mod .SWto/f1i
rOOA 70 40 56 Light SM.clear ,sh .mid .aft .

d~~ H H H Hm ~~J~~;~~lm mday

n6~ ;~ ~~ :~ ~~~~~~e;~ ~fd~:~r; . i:.;
l ~ ; gg~ ~~ ;; ;~ ;~rt,~Wb~~:~ It brt . a ll d

8:0/ hrifzt unt;~ late ;~th mOd ,-wi~;: ~~?'~t~h~il;.evening

I' da y mos t1 y clea r, mod. S ll wi nd s
8 :;0.. 72 52 6; lIod .SE,hright

P day fair until late p .m. ,b reeze fresh , ralndurlngnt .
8 :4 5A 75 57 58 Li gh t NlI,raining ha rd

P d"y fa i r with light bree ze f rom wes t

ng: ~~ ~~ ~r ~~~h~ r~:~h~1g~ ~~~~ .:U ~:~
10 :0 0A 67 41 ~8 Light SW, clear all day
l2 : ;OP 69 46 b5 IIod .fresh ,,-N,pt .cldy .

im~ cl e u tillir'thH clo udy W~~i~~;E; *~:~~i;~ day

Cleurwlth fr .3W.breeze during dfly ;heavy ra.ln from
NWat night and ligh t snowfall .

17 9 :00A 49 22 ;9 Clear ,calm

18 ~~H1sr a~~ day ~~ th mod44winds; ra;~e:~ ~~?'iight am rain

~ro ;~~~r sno:/urin!8
n i ght ~~out 5 to ~~/~~~crear all day

2; n :oo.. ;8 18 ; 2 Li gh t S ,cldy . s nowi ng
P cloudy ,,11 day; light r " l n f r omS in evening



~~ : : :~~ 43 M~~1~~~~~~~~~::;~~Hgday

~~ m~ S~ ~~ ~~ ~~r~Z~;~~m~~Haa~;~~daay
~6 U~~ ~~ ~g ~~ ~~~htNSN~~i~; all day

Nov . 3i ~ ;~g~ ~S ~~ ~~ ~~ :f~:\~f~~1ear d1 day
C1e ar a11 day , l1/;1lt winds shiftlngtoNN

9:00 .. 52 23 34 Li gh t ';E, pt. c1dy .
day c10udywithl1ght raln Inp .m.;freshto strongSIf

9 :00 .. 52 35 41 St rongNM ,bright
pa rtlyc10udydth strong Nil all day

8 : 30A 44 30 37 lIod .N,f ,brightallday
7:3 0 54 35 38 LightSE,pt .c1dy .

c1dy .alldaY ,l1ghtr<l1natnight ,mod .freshSE
7:3 0A 47 37 40 l.Iod.NW,c1dy .allday

~ ; ggz ~~ ~f ~~ ~~~h~:~t:H~:~::~!:~aY
10 11 :00 48 22 40 LightNE ,bright

c10udyalldaY ,l1ghtsnowlnevening
11 7 :1 5A 45 31 35 LightN'N ,cloudy
17 8 :00 A 55 34 34 Jl'reshNW ,c10udy

i2~0 ~ ;~~rght ~t In~r' C~8UdY all:~r~:: ~i::~ :U ~:~
9:00A 24 4 4 44 St r ong S'M, pt . c1 dy .

9: 15.: r e s h :~rong 3~nds a~; day , r~~~~dN~~fb~~~~n all p .m.
c1earalldaY, l1ght showerduringnight

8: 45A 48 34 38 Li gh t SE,c10u dy
l1 gh t winds wi th shrs . all day: rain at night

~~ 1~; ~g/00n ~l g ~~ n~~ ~i:o~fe:~;C1dy .all day
c10udyd1daY, l1ghtsnowlnp .m.

25 6:2 0A 34 29 32 mod.NN,c1dy .

26 7 :4 511dY
• :;i1

da Yi7l1
gh\SnOW

in ~;:~hm~~ :N~iear

27 8 : 30~10UdY2~11 da Y
9with i~esh Nil Li gh t NIf,c1dy . ice on bliy

mod :SW all day ,snow from NE in evening th is a..ro.
28 8 :3 0A 30 12 30 Li ght NE, s no wi ng

~ : 45~nowe\~ost Of7dli
y

,1 ir
t

NE, ~~~~~;~~hi~w:~~~~~ a ll dliy
4to 61nchesofsnowyesterday

8 :4 5" 30 7 23 IIod .SE ,snowlnghelivlly ,
c1dy .allday .



!lATE TIllE M;U . MIN . PRES . TBER

Mod . E. , snowing

8 : } OA Med.NE. , rdning

8 :} OA Li gh t 'll. , c lear

Ug~ 20 2 20 Mod. E . , clear
}5 20 }2

( t he above five r ea d i ng s were IIl!ide at Buc t.ouche , N.B . )



Appendix II .

Wi th th e ex cep t ion d iscussed be low the writer himself

IlUideall t he ob servat i ons li s t ed he r e . The same procedure and

eq uipment was used as described earlie r (Med co f 1939a ) in IIltlking

tbedeterm inli Uons .

Mr. Robert Gilli s of Or-a nge da Le , N.S . , made tbe temp­

erat ur e r e cor ds f or Gi llis cove ndcollectedtbewatersamples .

Tbe sa linity de t erm inliUons on t b e s e were mad e by t b e >'I1' i te r .

Tbe y were carriedout ontbr ee date s ; tbe first t"olots in

CapebretoninAugustandNovember;tbetbirdlotat llerslie

wberethe sa",p leswere sh ipped by Mr . Gillis .

Mr . Gi llis u s ed on ly a l a bor a t or y t he r momet e r f or bi s

a eterminliUons. Tbe five -foot -depth r ead Lngs were made by t a k i ng

t he te...,erature of the w"ter i n an pen bottle that WiiS kep t sus­

pended at the five -footdeptbfroma stiike . Th isbottlewlis rliised

to the s urface a t the t i me of ea ch r e" d i n g and lowered ge Ln imm-

ri ver himself . Arter Septembe r 17t h t.emper-a tur- e ob s er-vat I ons we re

IlUideby Mr . .. . G.Cwrrpbe ll o f t he De Plirtment ofPe ns i ons " nd

Nat i onal Hea lth . He l i k e wi se colle ct ed t h e water samp les "ft er

t hi sdate . Th e wr itercarrie d out allthe s" linit y d etermi nation s .

Mr . Climpbell ha d on l y a f isherman's re ve r s i n g t he rmomete r for a ll

his t emperat u re readings in cludingsurface readinl!ls.



2.00 p .m.

"17 5.35"

"19 5.25"

" 5

" 6

5'

~~ . ~ :g

~~ . t~
s~~ . lU

5' 14 .0

~5; ' tg
::'ur.l0 .9

5' 10 .2
b'Ur.13 .0

5' 12 .2
SUr . 14 .5

5' 12 . 5
:>Ur.16.1

s~~ . lt~
5' 9.6

SUr . 15.•0
5' 13.8

Sur . 15.5
5' 15 .2

::.'Ur.18.0
5' 13 .0

Sur . 17.8
5' 17.2

sur , 13 .0
5' 10 .0

b'Ur.16.0

s~~ . iU
5' 14.5

SUr . 13 .3

~~ . i~ :g

~~~. it6
5' 12.3

Sur . 15 .7
5' 14 .5

sur . 17 . 7
5' 15 .0

Sur . 16 .9

S~~ . i~:~
5' 14 .5

Hydr ometer
Readin g (T)

;Yater ve~y

16.1 16 . 0 2 .7
di rty .

16 ·9 15 .9 21.3

10 . 1 15.7 12. 8
10. 9 15. 9 13 .8

12 .8 15 .8 16 .3
13 . 0 15 . 7 16 .6

14.2 15. 8 18.2
17.6 15. 8 22.6

15.5 15 . 8 19 · 9
16.0 15.8 20.5



Glll1sCove ,N .B.

Hydrometer
reeding

265 .25

5.20 p .m. Sur .

s~~ .
16 5.25 s~~ .

s~~ .
18 b.;5 s~~ .

s~~ .
s~~ .

5'

2; .2 8 .2
23 .8 18 .8

2; .5 18 .7
2; .0 21.5

16 .0 1; .0
11.9 15. 2
16 .0
15 .0

iU
16 .0

iU
17 .2
17 .0
16 .8
15. 0
16.1
16 .5 0 .5
iU 13 .5

~U
16. 2
15 .0

iU
18 .0
16 .1

~U
it~ 1~ : ~

~U
~i:~
19 .;

~f :~

IN
19 .0
19 .0 5 .9
16 .0 1;.0
19 .0
16 .0

~i :6 Spawning peak

6 .15

27

28

Sur .

~~ .
s~; .

S~~.
~~ .
~~ .
s~~ .
s~~.
s~~ .
s~~ .

5'
2 9 .00a .m• .sur ,

5'
; 5.;0 p .m. SUr .

3 ~~ .
5. ; 0 s~~ .

5 5 .;0 s~~ .
6 s~~ .

s~~ .
5'



HYDROGRJJ>HY
Gill1sCove ,N .S .

Hydrometer
reading (T)

July 8

15

16

~u
24 .5

~~:g
20 .5
2}.0

~~ :g
18 .0
20 .5
20.5

~U
2} .0

~U
~~ :g

HJ
2} .0
19 .0

~U
2} .0
21.9
2} .0
22.7
2}.}
2} .4
2} .0

HJ
24 .5

24 .0
21.5
2} .5
21.5

IU
2} .8
21 .8
20 .}
19 .5
20 .5
20 .}

11.5
15 .1

11.7
1 .<

1} .2
1} .2

1 5 . 0
14 .8

2} .2 10 .6
2} .} 21.5

2}.7 17 .1
2}.7 21 .7



Hydrometer
reading (T) Sal.

11.821.1
11 .821.1

11.222.5
11.422 .5

11.822.5
11.521.6

12 .0 8 .1
12.118 .4



Hydroceter
reading

11.6 9 .9
11 .819 .2

12 .420 .1
13 .020 .8

13 .021 .2
13 .122 .8

12 .819 .8
1 3. 0 21, 3



Page 6

Hydrometer
reading

" 25

" 28

14 . 0
16. 8

11.0
15. 8

8 . 7 12 . 8
8 .8 19 .0

Cove covered iWith ice
SUr . 0.5 2. 4 9 . 0 1. 9

5 ' 0 .& 16 .5 9 . 5 20 . 0



Hydrometer
r e a d i ng

SUr .
5'

Aug . 6 12 .00 Sur .

1 .30 p .m . ,,~~.
5'

Sur .

s~ ~.
5'

sur ,
5'

Sur .
5'

SUr .
5'

0 ,2 ;:~p~::~lng

25 .419 . 2 samp 1emade
25 .526 .6 by II .

McIntyr e .
24 .929 .6
25 .229 . 7
1 2 . 6 27 . 2
13 . 3 29 . 5

1 2 . 8 25 .1

iU ~U
14 . 8 29.6

iU ~U

i1: ~ ~t~
U g : ~
7 .228 . 1

28 .4

Mlscell&.neo llsN .i.> .
HYDROGlL.PH Y

SUr .
6'

Sur . 18 . 2 14 . 0 23 . 0 Oys ter Pond
5 ' 18. 1 14 . 0 22. 9 Jamesville ,N .S

SUr . 3 .6 1 4 .0 4 . 0
5 ' 17 .5 14 .122. 1



T il!le Depth
Hydro meter

r ead In g

14
28

8. ; 0

,JUT .

; '
5' 4 .2

,,~~ . ii:g
s~~ . 16 . 4

3~~ . ii:g
:~~: ~U
s~~ . ~i :6
s~~ . g:g

5' 20 . 7

3ll~ . 21. 0

S~:" ~n
5' 20 .;

s~; . in
i~: ~
18. 3
18 .0

18 . 6
18 . 4

itg ~~ :~

1 5 . 9 21.7

~u ~H
14 .3 22 . 8

i~ :6 ~u



our .
6'

5 .10 p sm, ~~ :

6'

12. 00
noon 6'

17 7 . 40 a vm, s~;.

7 .00 p. m. Sur .
5'

2} 11 . 15 a .m. Sur.
5'

5 .00 p . m. Sur .

S~~ .

Sur .

S~~ .
5'

Sur .
5'

.' .9
1 ~ : ~
n ,s
1 6:~
16. 0
1 6. 0
18.0
17 .0

22 .}
20. 8
19. 8
19 . 8

10 .0
lB 05
1 6.1
16 .0

14.0
13 .7
11. 9
11. 7

7.8
705
8 . 0
B02

tydrometer
re ading

l B.7 2} . }
18.4 2} .4

25.0 21.2
25 .0 22 . 1

~: : § ~U
24 .B 22 . 2
25 .2 22 . 0

t::g ~~ :i

14 . 0 24 . 1
1} . 9 2} .4

tU ~u

in in
1 4 . 0 4 . 1
14. 1 23 .4
1 0. 0 2}.3

9 . Q 2} .3



SUr .
8'

27 } :OO" SUr .
6'

27 12 ,00 noon f~; '

28'
2110:00A.m.Sur .

~:
15 '

Weather Temp, ~~~~: (T l Sa 1. Remarks

~~i~\.es-8 . 7 20 . 1 10 .0 24.7 ~~~;o~~~: bey

terd:1Y 1 proposed for
20 .29 .724 . 7relaying

8 . 720.59 .725 .1

16 .} 19 . 8 20. 5 26 . 8 Buctou ch e
16 .120.419.826 .6 rcl!iylngarea
17 .} 19 .220 .025 .8111ackR .
17d 19. 2 1 9. 7 25 . 8 Bu c t ou che

just8bove
bridge

18 .521 .025 .}Buctouche
18 .420 .425 .1 Nharf

i~ :~ in ~f : i ~u lluctouche R.
15 .521 .021 .}1!mllosbe low
15 .720 .821.bSt.llarys

16 .7 lb . 121.122 .1bridge

HR ~~~~\N 20 .} 20 .6 27 .5 ~~~~~~~~earee

HR ~~~~~\N 2} .} 19-5 20 .8 26 .5 ~~c~~~~~: R.

10' 19 .521.026 .6
20' 22 .} 20.021 .027 .2
Sur . F Clear 21 . 718 .521.225 .}l>Uctouche

freshSil wharf , t i de
10 ' -- 18 .020 .824 . 5wustoostr -
24' - - 18 .521.0 25 .} ongto ge t

~:~;~stemper-

Sur . L .slac~r~;~u~~ :~:: ~U iU H :~ ~~~;~uche

our . LF 20 . } 19.6 2l . 0 27 . 0 huctou c he et
7' 20.1 22 .027 . 6 tripod

29 10: }0 a .m. sur . i F :~i~~t 16 . } 20 . 1 22 . 0 27-6 :~;;~uche

- - 20 . 122.027.6
- - 20 .122 .027.6



(BUCTOUCHE, N . B. RECORDS, CONTINUED) p~ge

Depth Tide eather Temp . ~~~~ : (T )

5:,0 p .m. s u r , tR ce l, , ~e .. r 16 .4 2C.2 2~ .2

8' 15 .920 .320 . 1
20 . :00" Sur . llF .ca1m,c1ear 18 ., s,1 19.0 8. 1

10' 10 . 0 1 5 . 2 17 . 7 1 9. 9
28 ' 15.s 17 .218 .023 .7

22 10: 15a .m . "ur .I.. c Ls a r- 14 .49.411.0 ..1.1
1 0 ' jI 11 HNN 14 .71b .8 E .O 20.5
28 ' 2'5" 15 . 017 .711.021.7
Sur. 1.'. Cl.,.,. 9 .8 4 .2 E .2 4.4

~g: 2 ' ~;~~e ig :~ U iU ~ :6
Sur . I.' ~Ii~\ .. 11.0 9 .011.7 10 .s

8 ' 12.31b .811.52U .4
18' 3 ' 2 " 13 .0 19 .4ll .324 . 1

4 j 30p .m. Sur . t Li Bht 1 7.0 17. 0 Buctouche

sl~ · 4~."Bm~~ N 1 2. 0 i~ : ~ it:; 19.'> m~~~~~~t
8'

25'
4 9:0 0 " .m. Su r . H Dull

8' 3 ' 9 " l!nd . N
25 '

11 .8 17 .510 .521. 5
11.8 1 9. 0 11 . 5 23 .s
10 . 316 .211 .319 .9 "
10 . , 16 . 2 10. 2 19 .(, "
10 .515 . 8 11. 2 10. 4 "

5ur . 2'7 "Li ght S 11 .0 14 .54.6 17 .0 "

2~ : LR ig :~ i ~ : ~ ~ :~ g:6 ::
Sur . 2 ' 7" ll ght N,V 14 . 2 1 5. 5 4.918 .2

8' LI.' ra in ing 14 .0 15 . 7 4 • • 18 . 4
20 ' herd 14.0 1s.05 .018 .8"

4 : 30p .m. 3' .RRainodin
6 t a .m.

Sur . 3' 1 Il Cl ear
~~, HI.' ~;~t W,

- - 17 . 0 16 . 5 22. 0
-- 17 .;15 .52? .:o.

11.915 . 7 4 . 4 18 • •
11. 9 1 5 . 5 4 •.~ 18 . 2
11.9 15 .s 4 .918 .3

.H.tarea
cho s en from
Buc touche R.
trtius pl ant o

!~m~~h~yst



(bUCTOUCHE , x, B . Rb:C0HDS. GOII'l'INUI.D) Pa ge
3

Depth T1de·NeatherTemp .Sp .Gr . (T !



Dept h T ide /lea the r Temp. ~:dr , (T)

9: 00 a .m. Sa ; ' HR ~;:~~ ' E

2 ~:

Sur. HR ;~~~~ .



( bUCTOUCHE , N. D . R.iCORDS , CONTINUED ) Page
5

Depth i de Ke"ther Temp . ~:dr . ( T)

9 : 00a om. Sur . L Cl oudy .
v ryCre s h N.

Cl oudy
light S

20 '
3ur. HS

2~:

69:0 0 "

Su r.LJI'
10'
1 0'

Iceform(3d
Nov . 26 .

1 6. 012. 219 .7
18 . 511 .922 .9
18.512. 0 22. 9
12.01; .014.7
1 2.512';15. ;
1;. 2 1 2. 416 . 2
1;.21;.016. ;
16.012. 919. 9
18 .6 12.92; ';
14 .7 l3. 0 18 . 2 Buc touchewharf

g:~ iU ~U

:i: ~ r:g 9 .0 ·C 5. 2 ~~ :t'~~~/~i~~~

-1. ; lU 9 . 0 21 . 5 ~~~t~~~~:eR~n

(T ak en t h r ou gh
t he ice )

- 1 '; 20 . 2

-1. ; 2t §



Ti de Hea tb e r Temp . ~:dr . (T )

10: ~ S .,". .su r , 9 .2 2} .0 9 .2 28 d " hedi ao whf .
} ' • 2} . 1 9 .2 23 .4 ins ide ~uad-

rtingle .
6 ' 9. 12} .0 9 . 5 28 .}

27 1:: ~: : ::: :E: ~r:b !!~:~:~ . ~U ~H J~ ~U Off Po ir i e r

1 : 45 p .~ . ~~ . Il Lgh tt~~~: i~ : § 2: . 1 16 :0 22.2
;~;gg~J~::

}1 5: }0 p .m. ~. High ~~~~~\ 1~ :~ 1 ~ .} 20 . 5 26. 5 Poi r i er bed .

1: } 0 p s m, Su r. Low Br~ght 16 .} 1 9 . 2 24 . 5 27 .4
4i r Li gl,t SW 1 6 .} 1 9. 0 25 . 127 .2

4 } :)O p .m. "} ; ' L~'" i~ : ~ :

b 8 : CO p .m. Su r . ~R Cl oudy J.6 . 1

s.cc p .m. Sur . L '~~1~ NE 15 .5

Hot-brigh t
da.1 , t re sh S'

1 5 ntrongSHwin . rm

16 i F Li1'ttN!!:18.9
bright

1 7 ~~~~o SUr. ~r Ligtt 3W 16.9 22 . 1 (1 5 . 2) 28. } P'lr i er bed

sur. ' F Li gl:t SH17 . 8 22 . 2 n .}



' 20 5 : 30 p . m.

232:0 0p .m.

265 :00 "

28 0 :1 5a .m.

6 : 30p.m.

Temp. ~:dr . (T ) Sal.

Sur . Low FreshSII 20 .5 waded out"s far as could go
slack bright ~~d~.aide or bar at Poi r i e r

Stir. High Freah SII :~ : : :d~~a~~; 0;~:~ :~ ~;~ ~1e rOt
5 'slackclo udy 15 .0

Sur . LO'N Li o;ht NE 17 . 3
sl " ckfoggy

Su r . High Li ght 15 . 3 w" d ed out a s f a r " s po s s i bl e
slack IV. cl oudy at P o Lr Iwr bed .

Su r . HH Br ight 14 . 9 21, 918 . 9 28 . 9Poi rie r bed .
l1 ght NE

1 4. 7 22 . 2 18 . 5 29. 3 "

St ill 18.5 ~~1:~;;~ ~~~r:s~;a~o~~.~~~~·
pt . c ldy .

Sur .HF 16. 0

s~~ . H fresh SII g:§
~~ . ~~ :t obta.ined by ~"ding out as fal

<.oS possible "t Po ir ie r bed .

12 : 15 p .m. Sur . LF f r e shSE17. 3
5' 1 7 . 3

Fr e shSlI18. 4
18 . 0

Fresh SlI20 . 7
20 . 7

Pt . c ldy .16 .121,22l .02B .8Poirierbed .
lb .321.220 .928 .8 "

6 10 :4 5a .m.

Sur.LF
3'

Bright
l1ghtNK 18 .6

18 .0

21.0
21.0

Bright 21. 9
l1ghtSIV

21 .8



( SIl l!:DL. C IJ.H CONTINUED)

Depth Tide /leather Temp . Bk~r. (T )

J uly 8 4 :00 p ,m. s~; . iF Hot day 2} . 7 21.221.828 .9Polrlerbed .
23 .4

10 9 :45 a .", . SUr .LR Pt .c ldl· .21.0 21 .220 . 128 .5
ligh t N/I

1 3
6 '

LF
21. 7

SUr .

::'::::II:!16

~j:
LF

8 :3 5 HR

L. 19.7
slack

1 9. 8R

23 10 :}Oa .m . Sur . tF bright
lightSW

21.819 . 7 29 .2
21.920 .129 .5

21.320 . 1 28 .7l1iddleof
6he dl ac bay

2\.7 20 .0 29 .2 ~~fc~~~~:

2l . 720 .029 .2Poirierbed .

21.7 19 .829 . 1

28 1 : 15" Sur. t F br ight
light BE

t F br ight
light SIi

23 . 721 .S 18.828 . 5Poirierbed .

2} . 6

21. 5 19 . 5 28 .8

21.6 19 .328 .8

Aug , 8 }:30 p .m . su r , 23 . 3
1310: C,O a . m.::>u r . 20 .8

Su r. 20 .421 . 522.029.5
5' 20 .221.522. 0 29 . 5

26 5 :00 p . m. ,,'ur. B . Fr e s h Sli16.5
cloud y



(SHLDL.Ch.,Y,CONTIMJED)

Depth TIde Heather Temp . ~:dr .

1 4 . 8 ~U g : ~ ~~ :~
17 . 0

iU 21.6 18 . 0 28 . 4
lb .4 21.5 lE.2 2 .}
14.8

warm day
LS. c l oudy

ligl1t NW

i b;;~~; SW

S~~ . H. Br Ight it:5 21.5 22 .0 2::.5 polI'~er bee

Su r. L. BrIght 1 8. 5

S~~ . L . ~~r~/ ~~ :6
s lack ligh t S

l'
4 '

1 0 } : OO .. S~; . iR .

i 2 1l : } 0 a.ll\ .s~; .

~~ 5 :00 p .rn .Sur .

R. brIght
lig.tlt S

5 5 : }u p. m. Su r . B . clea r,
light SE

9 ,B 22 .2

2t~
1.8

U.}20 .8

~~~~~i :
cl oudy,
sno'King
light S



Dept!:. Tide oi'eather Temp . H~:r . (T )

2: 00 p .m. sr- H i~~ R . !~~~t ~U H:tHJ ~U i:~~:fm:
light Nl':

j! ' i F : : :: ~n ~U ~U ~h~~::W:~
"u r ' F 1 9 03 1 0 . 21B. 41} . b At woode n

~: ' • 18:5 t~: ~ tU tU m~;:c R.



J ul y 22 10 : 45 p .m. ~1: '

3'
l u '

e.ther Temp . ~:dr . (T ) s e i . Remark.

9 . 620 . 1 1 0 . 124.7 " ea doue R . a t
- 21.3 10 .426 .3 Shed l e hl l' h ·

9 . 421.1 10 . 12" u waybrlde .

rre .h SVI 1 6 . 0 3.0 21.2 4 .8 0.. 1. s 1e' s
br Igh t camp ,

- 17 .6 21. 1 24. 1
23 . 0 10 03 21 .225 . 0

Su r . H. Ll ghtS"N 22 . 0 4 .3 21.36. 5

s 1a ei<br l gh t ;:; .8 18 . 321 . 7 25 . 1
1 9 03 22. 0 20 . 6

1' . 0 l.u 20. 8 2 .8

17.8 20.7 24 . 2
1 7 03 18 . 520 . 625 . 1

s u r.LR . 17.1 9 . 9 20. 2 13. 6 Tr l pod at
2' - - 1 9 . 0 20. 2 25 . 7 I1e bs t e r ' s .
6 ' 1 7 .619 . 2 2003 25 . 9



Depth Tel!lp. ~:dr . (T l

sur.
10'

18 "21'

Sur .
~ ~:~20 '

~~'; . 17 . 8

tF ~u~ . _

1 2'( 8 0- 14. 8

is t~r~ g :~

lI~y 22 11 :00 a.m . rog
l1gh~ t:.

sur ,
}'
6'

8 . } 22 .} 9 . 527 . 4Poln tdu

8: } g :~ U ~~ : i ;~:~~ .3t

22 .2 14 . j28.}Folntdu
"t. .9 .I,. . 2 2~ .2 Chene of f

22 .9 14.} 29 ' 7i~~~~~;~~1

19. 2 21 . 9 20 • • 29 . 6tmlleor r
21.520 .429 . 1P0 1ntdu
21 .320 .828 .8Cheneat

~~~~n~i
22 .020 .820 .7 t Bl a ok
22 . 120.429 . 7buoy or r
22 .120 . } 29 . 7 Ft . du chen.

~~~~~lhorr
21 . 522 .028 . 1channel.
2• •5 22 . 0 28 . 1 ~t se con d

re d bu oy
21.5 22 . 0 2 8 . 1~~rC:~~~:

2C. 62 0 . )27 . 9 5mlle. of l

16.0 ~U ~g : ~ ~U g:~: 'i~

w:m~~ry



o"p th Te I!!p. ~~dr . (T) . _

1 :00 p . m. B:-i gLt LF
l1 gh\ N

1l: 00 11.",.LIght S\,/1I
br i ght

28 e :2 0 • •",.:l e"r , IIF •
l1 ght Slf

.' i: : ~ ~ 6 : ~ U:g
l E. 020 .5

Sur . l S ,3 20 . 9 22 . C
s' 18 . < 21.0 21 .7

25 . 5 "t hi ghwa y
~ " .3 br id ge .

27 . 1 !'ttranaplar
't',ilebelov

2 ) .9 br idge .

2 Cl:.! _ot"ttraDsp le.n t
28 . 8

2~ . 9 At cr-ana pkan t

Sur . ~1. 1 21.. 21.0 29 ,3 ~ o lle be l o ..
e , 21. 121 ,3 21 . 0 28 .9 br idge

Li l' ht NELS Sur . 24 .021.320 .128 . 7
br ight 7' 23. 721 . 520 . 228 .9

23 .921 .4
23 .221 .5

I mllebe l ow
h ighwa y brg .

2:IJ C I>, I'!. Pt . Cl dy . L'l . r J:t:
24 . 7 " ) 5 t ,,tion a l
2b . ob ) :Ves t ern • •
20 .5 C) pon d

l ' - - 19 .0 14 .2 24 .1
l' - ·19. 4 1 5. 0 24 . 7



~! sey , C.R . an d
~uuy1e J V. B.

Fie 1a.I ......

F ishe r , J .N .

191 0 .. .n. r e por t upon the sc~llC'p .... i s ery of

~~:~:~~~:e~~~ .G~:C~~lc~~~n~~~~~s~~ner:s~n
1- 150 . ::los t on .

19' 9 . l'urtnerexrerients in t he breeding of oyste rs
(Os t r ea edulls) i n t anks . b'is h . I nve s t. ::l.. r , 2 .
VoL 1" (4): i-51 I1i n . of a llr L a nd Fisb . Londo n .

1 921 . ~~a sona1 ch nges in the chem l ce.L composit i on
oft he r.:us s e l (lt yt llu s e dull s ) . Re p . fo r 192 0
Ln .S.aFish . Lab .pp . 74 -8 4 .

1922 . P ,id for H21pp .2.J5 -22 L

19}8. She 111'i s h a nd t he u bllc hea 1t .
Pr o. Roy . Soc . )fed . }1 : ~5-9}4 .

19}4 .0n t he mi l' r tit i on o f oys t er 1a r vae " nd t he
essternoystersltuutio:lintheBound rybaytl.red.
19,}.nnn. Re p. J:ll oLBd. f or1 9}}:7,,-78 .

19} 9. Di s t r i b"tion of oys ter b r v e rom t h e 1 9} "
sp wing i n Lacy s l'li thh"rbou r . Pro g . Re •• P" c . Bi oL
::lta . a nd Pa c .ll sh . Exp .S t " . ~O .

1 911 . Tt.e roc c va l ue of se zru s se La ,
U.S . l>ur . oflish . Bu11. 29 : 87- 128 .

19}}. Hydr o r",phy nd oy.ters in the Shed b e btiY
a re .. . =n .Rep .Eli ol .Bd .C,"" . for 1 9 ~ 2 . 88 -8 9 .

:~~:Re~~~i~~~~d :~~~~ ~~rt~m: sB8 :§;~ of oys t e r s .

1928.. . The e tfect of temper ture on t he mech~n l c ",l

" ct i vl ty of the gills of the oys ter (O st re~

vi r g i nl ca ) • • •C... n . Phy.io1 . 11 : 415- 4'1 .

1 928b . Experl.m.nt ~1 s t udy of the fu n ct ion of o ys t er
g i 110 :lditshe!3.ringonproble!J.50foysterculture
a~d Ioi: 1. j .uri'fIca. s anitar y cont r ol of tho oys ter
b dus t ry . =lL U .S . Bur . !'ish . 44 : 1-} 9 .

1 91 2 • .H.manul;llofoys ter cul tll.rejnllii.ry 1anc .
Rs p . 8he llfi s n Co= . of l.lary 1 nd 4 : 27? - }49 .

1 9}}. Progress I D Bi 010g1c 1 b qu i r i e s f(, ,. 19'2 .
U . S. Bur . of Fish .Rep .Com.lish . f~r 1935 .....pJ). II :
1 22- 127·



2 - - Re1'erences , Contlnued o

1 936 . Adaptation of the feeding mechanism of t he

~m:ru ~~ : B~~~~~ ~h:o46~a3~;~3g~ . salinity .

Loo s anof t, V. L .
",ndEngl e ,J . b .

M..i colm, J.

Mt1sumot o ,B . ,
Masumoto , Mo,
andH ih in o , M.
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