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T e wri er 1i in ea e Breton frJ ay 6 until

ovember ;;: , 19,:,9, t.!l co tinued the oys "r i ve"tig tio s

he had carried on there 1n .1938.

Besides the direct investigational orK re"orted

elow a co.lsiaer le ount of time WIiS svent over t e

examination of roun s v.hich h!1d oeen apt'lied for by

prospective oyster far ers. These xUwinlitions were almost

entirely confined to t e l$r s d'Or 1 es.

Most 01 tie experi ental ork re.orted here w~s

c!<rried out at Oranoedale, !lova ::icotia. TI.e rest WbS done

at the Prince Edwar 1:;1= lliolo;;ical "'tlitio , EJ.lers::'':'e,

prince Edv.ard l:;l.....d, QU i~ t ,e spr1nl; of 1"':'9 all winter

The wri ter is pll.rticullirly rateful to hi..

director, Dr. A. • Ii. Needler for the aav1ce an e'lcourIi6e­

ment he h!1s a1"forae in tile analysis of proble s met with

in this 1nvesti ations.



1:!:!I Rearing

Tl'ay re&l'ing tests s1 ilar to no~e carried out

in t.e past ere re" ..ted in 1 0:1. TI.e re:;ult", yre"eute

in tuble I, are uch like tho ... e obtal.ned n l~;'d. Tuey

suggest that sput reured in r loutin~ tl''''yS do Grow better

thWl tho"e placed on deep be s or on ...hallow !l.. ts (See

table II 0 this report ~ld Medco! I.:>d, t",bles I ane. II).

However, t e advanC&"es of trL.y rearing over bottom rearing

E.re so slight in the Bras d'Or l ..."e that .t ,ey SCbICely

warrant the extra labour an expense involved.

TI e in\.licat10n is that oyster farmers sno\llo. stock

tneir areus wit,. oy"ters obtainea by ne or ore of t,.e

!ollollinb methoas:

1. Gathering lar~e "n&tural" s,;at from trLe shores.

There is an abundance of stock available for this pur"ose

in !liver Denys casino

:<. separating spat caugnt 'on artificie.l collectors

or on eel gr"ss n rel.riIlb the in ~h 10." ..fure they ",re

protected fro tile attaCll:S of starfish.

3. By tne "brush recri h met ou pro>,ose in

the section of this report heudea nSp"t coll"ct..Lon on Brush".
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latter bein!> merely broken up into ~ CtiOllS.

4. 19,,8 bru h spAt still att~che to short ~ieces

Table II. sho /s thut r."tn in these sn 10,s

was "oor uS compared wIth that at rel1t r eptus ill G11111:>

cove 1n 1;309 ana Itt Gillis cove or :;toney ,Joint in 19.:.8.

Tne growth of spat left on sections of coll ctor

,,0. conspicuously >Joor and ort&.li ty bit>h.

The brush behring tue 1 Od spat, although baaly eaten

by Teredo, " s still strong ~ld had to be Cllo..."ed u ith an

axe into snort iece 4 - 6 n 10 0' bef01'e 1~lltin6. llQIlY

of the spat were killed in thIs ..,roces". It .E:.S f"una tUat

wave action durin torm, even tnoubh lar ely interrupted by

the ,.lrotecting breakwater, W",o> sufficient to carry mUCH of

tne brush ashore. Tne results of tillS type of rearinb scem

very unsatisfactory.

On too whole, the 1939 browth in ..ht.110ws \'I~S .ot

particularly encourlibinb. Howeve1, tr.e S e1' ort i ty Wb.S

much lower than at f,rcE:.ter uepths, ana thi "Artly co,-""ens tes

for the slow growth. There Wul:> SOJie ov 1 crow inb of the

stock on the }'lots tillS yelir which eould be ...voided in <.no her

test. It seeI:lS reasonable to continue the test of reE:.rin

on flats another ye ...r. So fl:i.r there hL.s been no chance to

te:;t tht: extent of Winter killing on these arelts.



On Concrete-Couted E· g-case P<.rtitions.

This ye ...r 5l:5 bunale~ . 'ere .>repb.1"e c..:,d l!:.ce in tr..e

'Ilt.ter, strt:.ng fro norizontal >,oles, on July "'7,;';:>, =' 009,

tM.t is, ju;,t at the s ..tfall lIlaximu, Of these, .,OcS .ere

E!l<>,o~ed in Gilli.~ cove, 100 in Oral e_ale bay "-no 10;; i hrtill's

cove. The collector were not uniform in th&.t while most hb.d

that, on tne aver/i.ge, received ne..vy sets. It " ..s noticea

*he11, IIgreen ll collectors were bein hauled tothe surfl.i.ce fo,

exawination, that a ilky cloud a"..eared in tne water >-bout

the., .l'roonbly cb.used by the working loose of un:lCt lice in

the coating mixture. It as found that althou6n .;he surf ces

of tne collectors heu. received al ost no set, the concrete-

coated wire rappers of these h c. cau6ht just Ei.S heavily ...5

the wra»pers of the ~"lisoned bur.dle. It thus a.....el1rs 1.11,,1. the

difference in efficiency between the two lot de.l'ended 011 ,.

lengths of the times durin which they were allo. e to set and

not on any peculiar Qif~erence in the co:::..osition of tile

ce euts of the lime usee. in t .ei ,lrefarc.tlon. Tne results of

iller (J. 38, .l:::., Note ":..) Sllguest that the s .....e sort of

c.ifficulty :I!ay have been :ret .1 th in Prince E·w&.rd I~ &..d 1n

On the i ole the results of SlJ&.t collectio and

growth, using egb-case pl.rtitions, el'e satis1 ..ctory.



The 19va testl; of the ul;eftllnel;o> of rush for ,....Ec.t

col ectl.o:l .ere re...cated in 1"'3~ ..it so.e eJ.aborl. ion. P c­

tic",lly ..11 he \'e~t !.te ial \./is ex"osed on Jul, G8. Bunales

of variOlUl kina of brusH - birch, l;pruce, w.der etc. - ere

\ ra...pea with "ire and l'astened to vertical stakes in SUC.l a

'liay th~t the,' l,ere subillerbed 1 to 4 feet below tne surface.

FroID the 1938 tests it WaS lel1rnecl tnat spat in ~he

cro·.ded central. .arts of bund es re ~ore slowly than those

on tne outer, illore ex osea brandes. Thll; ye8r clu .. s of

small t:::'ders ere cut off at tr.e root in suc a \'lay that t. e

natural -,o:..ltion:; of tne se.,8rate ste s were not isturbe and

all ti,e branches rertained l'I1c.ely "ep&rated wi.en sUbmers in

water. S:nall spruce trees cre cut and eigntcd so es to stand

vertlcally like Christmas trEles ll."1der ~,ater. Besides this

seven..L bird treel.. browillb nec.r t.e .... tcr .. ~re felled 0 tr.~t

w,~_e Li-leir trucks re.,llined att"ched to the r "t=r , " actlCd.J.ly

the!.r w.ole tops ere sub:::ervc - so~c br .cnes to de... t uf

All these te.,ts ,ere c~ns.)lcuously successful ~or

tne brush ap e&red to catcn ulore "pat than tne labor~.ously

prepared co_lectors. Tne growtll of s.lat that settled on the

w. ole bushes an' tree tol's WGiS ll'liforn ana better than tHat

at ,Ill' centres of bundles 0 brush but not cons...icuously different

from than on the uter. arts of the bUB-dle •

Tr y rearin!!; a pear~ to be i prlicticlil in tue Brl:.C3

dlOr lake and y~t starfish redatlon i too extensive to

per.it the pla! tin!!; of ,,:loall spat dlrectly onto beds. Besiaes



thi;" it is often difficult to find sui I1ble flats for

inshore re ring of s 11 ..tock. It is "lannea, therefore,

to leave so e of t. e spat 0., tlli brusL for two "easons. By

the 5,Jrin6 of 1941 it :; ,cul be l&r,::e enou..n for direct

plWltill6 on dee" beds without dWliSer fro.., stl'rfish. Ttd

system ¢If UbI ush rearing", if it could be developed, lllignt

help solve the lessee' proble... of ",rocuriIll> toc>!: for t ,eir

areas at a loy. cost.

In this connection i is of interest to record so e

observ"tio.. s u ...e 0 19.:.7 splot !:ttr.cned to brush that "s

fist.ad froil! a s 11 inlet off Gil i cove on AU6ust l:; tnis

u=er. Tne brush in ue tion WuS .Left on t,.e ice durin" the

winter of 1::1311 an 19;,7 by wooe. cutters and LiUSt have sunk in the

spring of 1937. Tile nbushyness" of the brUSH WaS sucll.,s 0

keep ",ost of it off tne soft bottom here SClU.L oysters w.:>uld

h..ve s...othered if tney hila been unsuJ..ortea. It bore 11 heavy

catch of l::.ving 1 57 ".. t d a' ost no .livinb l~.:>o s at. It

y, therefore, be conclu ed that it caub , t aL...o"t no 1 .:>b S at

and that all the oysters involvea in tILe count::l, ae",u ~.d

alive, .. ere of the 1 ,,7 set. Only oysters of 1 CJII. or ore in

A total of 146 oysters, dead and ive, on brush

taken i"rO<!l :;, of water showed a ::'0% survival wi tn fair browth.

Only one ..ieee of brustl coul" be found at a dejlth of 5' and it

bore i;l oYwters, dead and . ive, ane. "howe... 61% silri':lcval.

These observations su best th_t the jlro....osed

of "brush r aring n de"cribed &uove iJ.y h ve aefin1te

;,Jossibilities.



Q!!~-Gra...

This ye r tnere " s another heavy s"at all. on tue

eel gras" and a siltisfl>ctory l;rowtn until. the &11 ~ortal.ity

destroyed 90% of t"e ye~rl" cutcn. rne "os::lib11i y of ex" oit­

ing this ,Jotential S;lurce of tOCA cefore the mortlU.ity :;trike"

it, ajl"eureti worthy of investi",ation. A IIthreshing mucmne ll

for eel ress 1ms designed usin!; lC rot"t.l.!lb drum into eucn

wer "et sections of owing macnine knives. It required so",e

time to erfect Uus l>ClUne but in tne end it was. aeveJ.o a

to such a >,otnt tnat it woul cno" up tne "l;r "s" iilto s Olt

lengths ;itnout. «"parent ,"itDlabe to the "hel s 0 spat. J:ly

worAing the drum in ",,,,ter a sortin;; of its product taKes .Ill ceo

The short sections of leaf be"1'ing spat sink to the bottom

near the drum wl11le the 116hter sec tions, of gr~ss only, are

carried away by the action of currents produced by the rotation

or the engine.

Unfortunately, by the time t.ne mli.cl11ne 1as jJerJlected,

the spat ort ity had >,..ssed it" pea.<l: and there WhS little

left Voit!. w.ich to tx;>eri ent but" r ss" behring e;:ijJty "nells.

It is to be oped tnli.t wlOtner yel..r, te:;t can be hCle ith

living stock.



rti"icial Stimulation of Spawning.

On the al'ternoon of July 0, a lot of &.bout ~O

oysters w"s fished from 6 feet of water ~n Gil is cove and

placed in " floating tray at the water's edtoe. AS far E.S

could be aetermined no spawning had occurred among these oysters

to date. Tne surface temperature ranl,ed between !GO una ~loe.;

the bottom tel;jjJeratuI'e at 6 feet was 1 .0°. THe oyst-I's 'IIe1'e

put in the tray at 3.15 p.m. B~' ;:;.~5 some haa opened their

shells; "t D.,,5 all had opened but there ·..ere no signs of

spawning. The spawn of two macerated oysters w&.s, therefore,

added to the water to stimulate spawning. After D~ minutes the

first oyster, a female, begiill spawning. Notes were ke"t on

the act vity of 5 males an 4 fem",les. Active spawning of

the females lasted 21, 30, 3:" and 35 minutes und the shell

puJ:sations occurred at the rlAte of 1.l::, 1.4, 0.6 and 0.5 per

minute, respectively, for the four animals.

Tne spawninl!. periods for the m le , individu&.lly, were

11, la, 18, ad,n 19, :01 ~inutes.

The lengths of the periods oust be rbi trarily

determined because spi-wnine does not. cease abruptly but rather

is carried on for a lonb while &.t a low rate after the l'eally

;"ctiveperiodispast.

The water at one side of the tray W6-S shallow d

its temperature at the beginning ana close of the experiment

was l::o.a IAlld 20. 6°e. respecttvely. On the deeper side it n.s

20.1 &.nd 20.0. The first oysters to spawn were on

side of the tray.



The rate of >,ulsatlon of the felll«le oyl>ters during

the act of .3pu7iuln.:; •• "-.3 lower her" tl1<>l_ i:. re",orted 1.>1 otner

workers (Galtsoff 10;:..8) hIld tHe length of the !>pc.wnilll; "erio

too i,:, e ...te::l<led. The,:,e proces""" way l'e sUbject to L.e;u~leratuLe

regulation.

Spav;ninbi!!!S~Hi"torY.:h!.!.!.d...9.

A stUdy eoise. tially .l.ike d1"c or 19;:,a ( edcof l... .:>cl)

Wb.S carried out for Gilli" cove. Tile hdult weI'e very "!Joor"

hIld d",veloped only a thin 1"yer of "..awn. Tne te",,,,cI,,,Lure

rise of July 5, (; und 7 h,J,> 10:lHt Y lnduceu tHe only iUl",oL "ant

spawllint> or the seuson. Thl! I "sultln., la'ooa of 1"rvh6 Wlo.!>

composed of u single compact Io..,e .,roup.

Size-frequency c.lstr bution "tuuil:,; ,,"I'e .......ue on

samples of larvae tl..ken in to~s maue with a ~18 silk bolting-

cloth plankton net, on v«rious du.es. l.!eusureUlents ",re ",,,de

usin., ...1 oculur lllicroweter in cOllibin&.tion .. i th Ii Leitz lOX

oculur c.nd i!'D objective. (1.0 oculb.r .:.iv"'l>ions ",<ual 1-s9P)'

The result!> of the ueasurew.ents a",;Jear in table III.

Spatfall WbS cl:.I'efully fo ... lowed '0,)' c.uutl> 01 ",>at

settl, ng on bxperlmeu"u col.Lectors of the:. e tYile a:, tHolle

used in 1938. The r"sults of _he counts aj.l}le!1I" in cable IV.

The settlement maximum occur ed on JUly li.\!. That uay tnera

W s llIl average :let of 7.7 :>pat per i>tluhI"e centimetre of

ell.,>erimonttd collector. The result:, show th.. t tl.e weilli 1'1',,1:-

"wiwllIine, ",erioo. lasted ap,..roximately ~v days. The uaily

average wa.ter tem;Je tUle duri116 this ."eriod (takiue; the

aver&ge of both surface and bottoJi readinbs) "as 2~.~oc. This

result fits very closely with the records for Prince Edw«rd

Island (Medcof 1939).
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m",tul'e l&I'Vlle 01' Q. edulis alld Q. luri"b.. It se~" rea"on-

able +.. sup"o;Je that the"e incoll"isteJlcie:; bre not cue to

faulty observa':;Lon or raci!;l ,li"ferences in tne var.l.OUS

;;t~C.l:~ or oy~ters concerne" bllt hrc t"e 1lb.1;Urbl result of

ei1viro. ment/11 influence "UCIl a. tll/1t just de",on~tr/11;ec. for

02. virrlnica.

Tile work of Nelson (19<:6) 5lJ"",ests a brked decrease

in larval ",rowth rate durin", the last three d"ys of the l&rvl..l

,l~riod. I~ this. ere true then ther~ should be a conspicuous

accu' ulatlon of larger size larvae hbout tIle tLue of settle­

lent. This has not been observed. TI.e year's results do show,

nevertheless, a s11 ht decrea 13 in ~ro th rate during the last

tW;J deys. However, this is 0 slight that it is assUUl,;U 1;0

be the result of fallinJ!, water temper",tures observe on tilese

The ffiaximuill set" OCCUrIea on July ~9, ,,0 that the

me!:.1l browth curve 1'or the broo snould not be continued beyond

thL date. It seems significant that if tnis date had not

been defini tely known we should have been te.~pted to extend

the curve to inclUde a point on the date line marked "July ;:'0".

If this had becl1 done then the resultinJ!, curve wculu have

ta.Ken on a shape l?•• ,..roxir.:ating the sigCloidal tYiJe drawn by

Tne Slilac .~robleQ c= be a,l,t'roachea. frolli II different

angle. ';.'he results of the prodissoconch lleasurements of spat

settJ.lng on July ~7 (table III) show that bO% of the ~ett1inJ!,

larvae fell into a COlI.pact size ",roup run51ng in sil;e fro

~.3-, to 2.60 oculb.I' lLicrometer divisions. Tne illerence in

size between these two extre...es rejJre:;ent" three db.ysl larval



r01ltn (At this t:L..e tLe ",rv 1 ro-w';;l lute 1" ""l'r :r~u tely

0.10 oC'llar ."dcro e1;er division or ."; •. el· d..y).

o ul. tJ.on "uld sntt.le. TtlI' EC1;Ulll rccor,;; (t"ble IV; S ,01\

that 6;..:; did. The close l: r e.ont here l>ee.s to b "airly

conclus1ve evidence ag":':lst l:. d c:eli '9 in lurvLl t,.rowt" rute

Fro... this consiGerat10n W1 J:ro_ studies of other

broods by 'iller (Dc8 and IlJ;:'S) Wld !ledcof (lSi>8 U!.d l.uS) it lllay

be surel}' concluded ths.t there io> noral",l.ly no cons 1c 0"3

slac.,e.. in.. in the larval {;rO'Tt!l rate at t ... close c:: tte hrv...l

period in 1;he w ters under consio.ert.tion. 11; 15 ,osslbl t t

Nelson has de his curve S1 g .oleal because ne lackeo. de1"lni te

kIlowle e as t:> the •.o"i tion 01 i· send. 1nt - that is, because

he did not k!l~W the e. act d te 0 tne ettle. ent axir:. for

Conclu ions

In Gillis cov .Larval u1owtl. ',0. ...tur&tion in 19~5

were e sentially like tho"" recorde for 1 35 "- CL cl~5ely re"e ble



those in Prince J> <.r" is &.l.

Hibh te~l'er~tures :lot onir nCI ea"e "ne ",ro,.tl, rlit

lin", :'1.01 ~eC1 the 1" v<.l perio,,- Lut al 0 Ieuuce tL,e ultim£.te i e

attaIned by lurvf,. •

rLte ear U-." clo ..e 01 the 1<'1 ,,1 .t'eri:>~.

:; .. Lf' l.9Q EAR r1 ntc:.~ cc~l ct,)._.

Tr.c set, .,e 01 ,_.t'eri~".,t;,.l collector ,,~~ u au this

year as 1n 1:3 (wedcof le...,;») .......: tl.e I ~~ t.:. of t1.e count:. on

feature" which are "ointeQ out be~o",.

4.% of that recorde for lC:'-8. Ile~1 e~ t.L tIl"I" I..Ie

peCll~lbritles in vertical istr 1 0ut1on iiIl" in re.l.c:.t':ve lnt Ilsit1e_

of scttlc..Jcnt on u"tlcr "nu 10•• ;;1' _U.1.UCv" ...1.1.0:" ell. tiIll..ui h

t~l.e two years.

sur~:~e I
~I 100:170

:': I'
For total t
all depths I

~oo: ::10

100:160

~ of
total

set.



In bo"th years tne _ntemlity of settlement u.s iUt>he"t

dejJtll 0 ::. - 4 feet be.Loi\ tne surfuce c.J.tJlou"h theI"e 1s

11 ttle difference between thi" CJlu tne "el.tleulent lnten"i ty

at 6:1" feet hich Idt1;el" ",,::. onJ.y one fvot above the bot to..!.

"urfl;ce::. \'lull ,u~ner in .l.\Juo LnWl in l.Jvb.

In botn .LIJDd ana .LIJoJd tiler" v.us oilly 0"",, "eriou of

cate, Cu.:.le one 'Neell. lat"r in .L vI! t!"ICUl in J..:I..,0. In .. oth iehls



Table IV.

Date

July ...4 tl ••

to
July ..b b". 1

Juy;c; to
JUly l'.l.J,5P1l 0

July ~ ,5PIl
to July ..a,
o; ..b A.l.I.

JUly lG , ,,: ..5
P to July ~O,

H:"O' 0

July 00,11:30
Pit to July
30,5:25 P.iI. 0

July 30,5:<.5
i'll to JUly
3..L,7:10

July ~1,7:10

A•• to July
1, 5:le5PII 33

July.:>l,5: .. 5
P•• to AUl\.
1, 7:..L0 A•• 23

Aug. 1., 7:10
A.Il. to Aug.

, 5:L5 P.' • 1.~

Aug.l, 5:<.5
P.Il. to ug.
3, 5:,,0 p•• l::9

777..1

71:> 1 ~ 107

98 .,4 ~98

7;A~1.1.62

408~

55;'~

~ tldf:

;:'~9~

Aug. '" 5:l::0
P•• to AUl\.
5, 5:40 r •• 4



Au".5, 5: 0
P•• to Aug.
7,5: 01'••

Au... 7,5:50
P.Il. to Aug.
9,5:50P••

Aug.8, :50
P•• to Aug.
9,5:50P.'.

Au!!>. 9, b:50
P.M. to Au".
10,5:50? •

Aug.l , 5:5D

Tabl" IV Coni.1nuea

%'

up 0 n u"" clown UU GO, n UP (,;.0;. up 0

.0 ti

Total
6f1 c .. tch

P•• tD Auo• 12
5: oP••

Aug.llo, 5:40
P. '. to Aug.
15,5:40P.It.

Aug. 15, 5:40
P.Il. to Au •
18, U 7:00 Pil

Au • 18, 7:00
P.··. to Aug.
;,l,6:00P.".
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in S ')n t e Di tribu ion 0 L rv", •

It. peculiar phenomenon W.." observed uUling the wee>'

at 6 p.. to ee how the larvae hb.d ";,tooo." the blow. Wh eas

two days before hunareds of lo"rvae were c jJtured in " ten-

Inute to , it lUiS hard now to fin a 0llen in WOrA.411b over

the catch. The picture WllS tne sa.e on Ju.q ..J. .. hell it was

icyosslbl.e to get enough larv4e for a si:oe-frequency ~t.u y.

On thi c.ay there was a fresh re e fro he ea:ot..

On the mornin& of July 1~ t ere 11';; fl'e~h 110rtnwe~t

breeze that died out ater in ti.e "I'. On tie 1 st. ",,,te a

tow in Oran"e aloe bay yiel e<1 0 t 00 b~v lv &Xvlie w' at-

ever. A leE> i41nute tow in Gilli~ cove w.." m..de li.e Sl.<_e auy.,

tne n t hein.. haulea nel<r toe surface .,,,rt 01 t ••e ti....e and ~l<I·t

of the time at " ~e"tll of about ~ feet, w.licn ~~ Ii cee" as

could be manaeoed wlth safety to the net. The catcll 11'45

extr ely ca."lt for only thirty l ..rva" were founu arter a

10116 ex=ln",t1on.

It WitS necessary to get ore 1arv..e for the study

of growth rate so on July 1&, " war.... but breezy cay, th to,

was ot maue until 7:30 P.M. "hen tne win hc.d died do and

the water w"s quite still. A good catch of 1 rv&.e reward"d a



tow of only U. lll1nut.es. 0 further aif iculties ere e:... eIienced

in ettin..

t ,e last few aI's 01" tue arv }'eriod.

rue writer hl1s Ll olt 0 tue ob ervea

it may eX,llaln a )leculiar condition re"ort d for l,e cove by

:;:ni tu (1~,,7). L ...rvae w'" difi'1oul t to finCi yet 11 sllthfc.ctory

set. as obtained. TIlls a""e~rs to ;;..rallol the pre ent

experience. lI:iller (19~8) ru... shown the eff cts of a two-aay

ale - July 9 - 10 - at he Prince Ec. .ard loillU.d B olollical

:;tlltion. On July 11 l~''''lie ere "roO ant 1J tH u.i'per ... fe t

of water in only 1:;% of their abun... lUlce ..t tl s Level on

July d. By July 11:; they a recoverea their for er distr bution.

pump s ;Jles taken 6 inches libove tne bot.tom at uch ti "

showed no increase in the numbe of swi

",ri tel' is inclined to agree wi th rrui tt (lll b) who believes

that the larvae spend a consiaerable pw·t of tl.eir ti e restin

on t,le botto during storl;;S. Apparently the larvae recover

very qUicJtly fro the disturbances.

Fortunately, there w s little or no heavy wind uring

the period, July ~ to AUoust 1, to int. rfere with tne results

to determine the effect of ligut on larval

Conclusions.

The churning of water by he vy winds forces tne larvae

away from the sur ace ut a" soon ..s the dillturbWlce is )last

the former tii tribution of larvae i quic I' restorecl. During

the per:oo of disturbliIlce lIIany lllrvae "robably re"t on the botto •



July ~9, ~He experimentbJ. collector" 1tJI'e reuewed ooth ,Lorning

&nd evenin" (instehd of in the evening only) for tL.r",e o.ays,

at ti,e tillles indicated in thble IV. iJ"arently the u.,,,ermost

or the Si1 collectors w&.s not subillert.e o.uring the first

three periods of the test for no "pat at all caue.ht on it.

Urdinarily it i submer ed three or fOUl 1l:,ch Ii oe..o. tHe sur­

face. For the llbove re6 on calcul tions w. b&.seti on recor

from the five collectors 1'1'0 t e one to "' x- no.-6-iIEl.l1"-foot

levels only. The follow1n" table s ari2oe" the resu~ts.

ates of Settlement (Expresseo. D" uWllber of spa~ .,er collec or
, er nour of ex"osure).

Two upper collector
considered tOe.cth I'

er an ower
sur 'aces can io.- 7.'1:.
ered to'ether.

Day and nit;ht con­
sidered together

ate on u er sur-
race alan. 3.6

Day and nie;ht con­
sidered together.

Rate on lo..er
,surrc.ce a one

IDay and ni_ht con­
sidered together
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The results "gree w.tn tHose of Co e one Jones in

dts, except at the botto , lIere neuvler c.uring the

day th :l at ,i",ht. The dif erence, h::>wever, is not ne"rly

so greut in Gillis cove "s in t,· C::>n. ay tCUll(S. This

di"cre,>ancy ay be partly expl ne" ro the f"ct that, in tile

during "ylihgt. In the re"ult", therefor e, <.lit erence" in

larv.::.J. beh&viour in 11..ht c..nd dlorknes w ul tend to be

obscured by the manner in WhiCll ~lie .. re"e"t te"t w....s conuucted.

Conclusions fro study of tne above t", e.

Con iderino se,s on up"er ano lower "ur~aces of collectors

tobether:

1. The intensity of 3»lo~f .J. increlosed with depth.

2. The rate WoS al::.ost tne S' e, on the verabe,

during the day Cilld night but he"vier near the surface during

the ay than at night.

Considerin" the sets on up»er and lower surfaces of c;:>llectors

sepe.rlotely:

o. Up er surface CloU .t _ore urin.. t e df.y ti.an

at ight. The greutest chal\6e of thi~ sort II"S observed .. t .ili-

de"th.

4. Lower urfaces caubn. ore f-t 19ht than urinb tne

cay.



5. The rates on u., er surf ees of col.!. ctvrs (con­

iderino tne ni ht an ay toget 1 r) i" very li!!."tly ter~. ttl

de"til.

6. In tne ca"e of lower surfact!" tl r~tt! 1 ere"""

with ue"th.

'o"t of t e obove observatlon" ea ve e......alncc. on

t.,e bosis of two as t4ptions. First, t;hat t,.e oit!ttling larv6.e

6.re >,ositively phototro ic over tie rW,,,e of intensities

xpeliencea in the test Q, s ~Hd, th",t the 1110en ity of

set ole ent 6.. any leve i It e""ure o. abunuUlc , ~o tnat eptn,

of l",rvb.e th"t are "re,,&rec. to "et .l.. III the following

expl HEi.tion and discussion of ti,_ res..llt" tHe e ..ssu tions are

",5 the ature larvae s.i ab..>ut "reparatory to "ettling,

they "rc.vit"te towards the bottom an... tEn to settl n r the

botto on lower surfolce. lu t whjJ ower surfaces ~re preferred

is a .,oint on which invest1.."t~r" is~& e. THe "ove ..icture

is vel';' clear durin!> the nibht.

In the dayti many of the l<.lv..e •.u:e "ti ulc.ted to

swi up.."r s un er the attractiotl of li!!.Ht

he&v11y in tne surf ce lc.yers t th Y a durin... tne night.

In SWl 1n., upward tholy <tv01d the shalla,",,, c,-"t by th~ n..>r1zontE.L1

1 lence, the under "uri'aces 01 call cto ". Tne

sets on up"er surn.ces rc, therefore, relaoively breatcr dur n&

Further eXjlJ. nations und conclusion" b~ ed on these

as"u~ptions are te "ting but see narcily Justi ied 'linen the



crudeness of the experimental etuou e.u;lloy"u is tt1Aen into

acc.unt. It is, nevertheles:l, interestinl; to inu1cJ:e the results

of other 1'or:O:ers for comparison.

Cole hIld Jone , using cle..r WlC1 o;>£''lue glass ,,1 tes

hIld countin.. only:..,; t on lower surfaces, concluC1eu that 1l1rvae

of Q. eduUs seek sh..~e uncier surfaces for setue,uent. They

expla1n the abundance of larv e ne..r tIle surface of tI,e1r tanks

as the natur 1 result of " 1 ,1l1Il6 habits witich keep the,u in the

brighter upper layers C1ur.LIlt, tne day in s,;ite of their sup"osed

ne"at1ve phototropism.

Ho"k1ns (1967), in eX,lieriuamt1ng with Q. luri"a foun

that hlthough the U;l"er surfaces of 1,is te~t collectors c ul;ht

no spat at all, still, the tralls;>urent glass ...l"tes too:O: Llore

n their under surfaces than did hi:.. o»u,ue plat.:s. The ratio

616 to 435, respectively, he diu not co""iuer' si6 nificant hIld

concludeu "that the sha 0" under the O,Jl1\j.ue glhs,; uid not

result in uny increase 1n c.. tch". The sthte ent 1s cle..rly true

and would SUj,lilort &. belief in a preference, on the »art of larvae,

for better lil;11ted surfaces. Other of his te"ts SIlOW that sta"e

of tide, Illinity, turbulence Wld »H...re imilortant factors

regulating the intensitj of settlement. The ob erv"tions f

Miller (Hlo8) i.lIld those of the writer discussed in the section

liThe eL"ect of winds on larv..l distribution" suggest that

weather conditions should be taken into consideration I1S well.

t'rythercn (1934) st..te5 that he has no evi ence [rom

1,1s study of Q. virginica of any "hoto ensit1vity of larvl:l8.

Nelson (19~6) states that settling l ..rvae of this species seek



Conclusion.

The present results lnaica.e tnat the lhrv..e hre

ositively phototro"ic.



As in 1 2>8 ther 'i:' a hel..VY ortlUity 011., the brooe

of t.le year b t this sea on it WI'S fOd.O d ore cl ely Wld

w.. found to have two an a. The first oY" Ie" con".,icuous

since the s"at involved w re chiefly j icro"co..>lc l,avinb settled

only a feVi days. The second w S late in the sehson when t II

anim"ls had attained their full season':; growtn. The fundamental

causes of tnese"re tillobscllllebutsever&.l"ertlientobser­

vations are ntioned here.

5 .er· ort ity (IJ1lIIedib.t ly after tue set).

T"i ~ortalitl, ;,ince it involve" SUCU lJ oy tels,

ttracted no &ttention fro the oy;,l,~r fisHer ..n. III

c es as in 1 38 it ppe red ore serious in ..lace ,.are tl.e

s"at ere closely crowd"d tobet wr on !lIhue surfaces &s on eg -

partition collectors, the bl des of ueciuuous leaves ana the

s:Jlooth surfaces of oyJter shel... s. !dort lit, " 0 servad,

nevertheless, e.mon& s"at that settlea in aller nwaber;, on

twigs, bl des or eel-gr as, etc. Count;, were p.. t

observe under the com.ound tUcroscope u th res t ...re

l1st(,d in tne tab e llelow.

Ciliate "rotozoans were found betweeu the v&.lve of

dead spat in cases lI"here remnants 01 the soft ,JEU'ts of the body

were still present. In Ii few instances they were &.lso found

between the :;hells of spat th t were a;lparently still alive.

Collections of the ciliates were ade hlld s:aears, fi..ea in

Bouin
'
s flUid, 95% alcohol ana formalin, prepared. flO

identification of tn~"e ...s been I<t~e~pted y"t. It ..." i:n"ossible



To decl<.:e whether the pre~ence 0

or ~eCO!l -.rily • el~ted t ~I.e· ortiiJ.l ty.

~u:;. a Stoney polnt: s""t on y", ..eI • ~13 vO 9",
n n co ...ectors 13 ~6%

Gl111scove.
5 yat

0... eel- A~o.l

On decJ.a.uou~ le 'Je~

O:lsprucele",es
On lnre ~Ta"...ers 0

collectors
On sectloIls of ullseusol1ed

coll ctor~

of eas ne
col':ector~

'it
58

i8
• 5~

62

Aug. 15 Gl11:~ ~ove: g~ ~:~~c~;~: le .. ,e~ ~g
Silrucelelive" Lo
OIl jllaln c board (.here
c ncrete ."cc c~ ,e", off
coll ~tors).

on croad "leces o. birc!,

(o~~fen<.:er lred~ of
birch b rk

Stoney PjS,...r probabl lth better
con eel- r S5 circul~tlon

45
80
79

Stoney P. on oyster s el s
spat



J.. cO!llplete serles of col~ector" '~v "rev"r~Ga wit

e ce~ths occ\;rri ... eot t .. s ..;e",son ttracted

tl.e notice ;;>f sever 1 l;;>cu 07 ter fi""e .en. The s...t by this

t:~ Gr t.,=b-nal1-si ..ea ,t. ..r..e nu.:.b"r of e",,,ty shells

occurri ;;>'1 the eel-"r S8 ha:.u" u on oYvter rliAes by the

flsher ,a.1, ,.~ .. startling. counts werG ~..de 0.. :Jcto~er E7, on

t1{·j colI ctlon::; with tr,e followin result". (Counts were ...ade

only on shells we",surln.., l.t leust c. ln dlc;;:,eter).

,lumber Counted Mortallty
jo

G11l1scoveeel-bras"sput 97

~ Sy"t on bru"n

fro;;; a submerged b'-ln 1

T.,e Orusl, s"at showed fa very libllt _;;>rtal1ty both ln

orrison's lllld Gillis cove t ou"n 0 ..ctu· countS Viere ..ads

in the tter "lace.

It lS to be noted that lit this season t"e eel-gr..ss

beca_e over"r;;>wn b, &. tr<1ck bl et of c&.tt.d al.. &.e that

welgLed the bl des dovm to tl,e bott:>., an , '10 dOU , seriously

interfered witt. t"e water Clrcul tio,} ove tue.

rowt s were f ...nd on collectors 1n t,. ue tere !,,,rts of



orc.ngedaleba IUd In th se t 0 ,laces t.e

collector s;>at of about this s=e size sut"fereG < be er

ortalit; ranging as high s :';U% for so. e col ector~. In

l&id on the bottom behinu the bre&..{ &ter wid en1 oier"rown

by 1 ae bS were tllose in ~..rtinls cove. A si l"r orta.lity

w~s h so observed. Oth"r collectors ere r ce.... in float ...ng

trays at otoney POint directly bove t 03e a~a. 0 tIe botto •

On t e for er tie s"at ShO unu..uul y hi.;l pelc •• t e

survival. In the trays the circul tion is Jul~. to be good.

Ti,e available evidence ~oints to t"e conclusion that

tl e fal _ortal1ty <.3 troul;ht on im"ly by "s othering" by



In June two s"eclal f.oat::..... tr<.y , r bu1... t.

hhd four cO"'jJlIrt,~ents 'by 4', two of ...1c•• were "u"piled

i th lI'OO en co'/crs. J,. thlrd ,,~~ co v",. eel 1.... tJ. qu"rtel'-1.1CI.-

of 1 38. The ~toney po~nt n.y ,"5 Si.;dIAI'ly "tOCK"':; witn L;38

3p"t "lckod orf tile ·.. ire ra""er5:>f t...L.cll J o. ;:0.1.• .::tors.

It w~., found that a V1 orou" bro .t. 01 ti..~e or various

sorts develo,lcd on the wlre botto of t •.<l eo >,,,r e t's covered

by screen and glr.ss. For this neUSOll t:.e tr~y" ...ere fre ue tly

hauled t.n taoroubhly clebllcd.

l.Ie"surei:;ents were made on the3e oyster;; in October

a d ove:::ber. MOdal values fro;Q :;i~e- rqu_.• cy ~1:;tr':'bation

st"dles of vera;;e dia eters er u"e <.s tn~ ill ices to slze.

Hearing

C-nditlons

"toney>,oint
(lg-,8ii-'Htl

Growth :;iz;e
IncreJ:lent increase(.) (n
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Hunts 6ll (1;l..J.) .•0 ~t· ie t.e US,;€ in tl.e bay of Fundy.

Orton (U""S), on the otherhs.; d, s:;ug e,;t,,~ t, at ce t n

culture. In the >last it has been the CUStOoL to retor s at

duri I> their second su=er in floatin trE.J~ .J:tn wooden

COy rs that ,.,rotect th 1Il rro a.ll.i t. lJur do • ,e la t

1:ew ye~rs ore hIld more ..eople ve De n reariIlb all stock

in shallow tidal rlats where they ",re 1 rt dry at low tide.

~ven hen the tide is "1nl! t"e~e a 1J:l<ll3 • u t be eA-jlose", to

1. tense light on these ..hallOllS.

Aora tdiIl one factor, t, rerore, "rocably o"erates

to rCd.llCe rowth rate here: • /!:l.posure t low t1de reduces

t e reeding "eriod. "'. The brig t; 116ht procacly depresses growth,

It w:luld be 1ntcres. n to co_>' e t Ie nor al gro th

on these flats w1tn th!'t under ,.,rotectiIlj; rooves that cou.ld be

arran e t:l shade the oysters t·ro direct light.



eans 15 lesz tr.an one:h lf the d~rferel1c I th n tl.e Illcaus are

usual.~y con 1<1ered 0 <11rferes1gn1f1c..ntly. (The ~t&.ndard error

of the dl1"ference bet--etln to mc&.nS 15 equal to the square root of

the sum of the standr r errors of eaCll of the _wo eh.llS lle~ng

comp&.red.) From t.e t llle it a "e<.rs th",t 1n no cC.se d.:.d the



0.004). (v) The _ean for t.8 1..S8 00 s not d1Ler s1 nir1canUy

rrom t t f r tt.e . cree.' (d1I!lfere::lC8 U.COS ± .......O...5).

l"ro the aDove aIlalysls 1t lIiay oe st tee. t lc.t the

1 als gro 1n the "las e ana screenea sec ~ions were

s1gnif1cantly thicker tl "Ho~e rown 1 tHe .,ectio. wit I the

woode cover, Dut tHe trdcAlles e of tho~e 1n t. "Ii:' d~

d1ffer sign1ficantly fro:!i tt.ose 1 the cree. co:n.Jl1rt",ent.

Cr1tlcis:n 2!. Hesults.

1m atte;Jt i.lS mb.l1e to e~ll;"l e t l~ re11aDil1ty of the

rl1t10 rCu-cAlless <.S usee: :l.n trds eA..er1~e"t for te~t1ng
Averl.6e Dla::leter

shell ro..ort on. The values or tHe ratlo or tHe ~O s:r.al.lest

1I'00den-lJovered sect.on of the tray were co ,;aree.. These "re

value of Rat10
Thicaless

Av. Di eter

Difference from
an for "hole

sample or 75
j 0.003 ! O.J02

1Nots16n1r1Chnt)

-0.009 ± 0.002



that the value or the ratio vb.rles w1t. ~1"e or ""e or brOl'ttn

rate t&ken e1ther lnde"e.,dently or 1n co_blnb.tlon one with

another. The s11g.t d1f.erence .,olntl! Out bove bet ecn the

thlcknes3 or ani ~ S 1. the CUrrere t co rt~enls ay hitve

R~ compar1son has yet been m de of t e V&.l.ues for

qysters bro log 1n sh 110w flats d b.t jirel.iter da.,tns under

ore nat'r,". c nd1 t1 n. sucl. a co.n...r1son 1 t be 1111Jai1nat1ng,

r r 111>1 t 1 tens1t1es ..t e.,ths "ra obv1J sly uc)l lower than



C~le (1939) has ShO.1l for Q.~th~t t e ... OOQ

supply may lle tt.e controlllIl6 factor in the l;ro •. t" of s.,at in

I'ear:ne; tan.rs. It has also Deen .,ugbesteu (t.le",col' 1 ...,,8) that tt.e

sl '11 ..ro'lltu of H1ver Denys D~sin oyster 1" directly re ated

to a ,1001' food supply. If LIas 13 true, .en, co ceivaDly,

~CI'easln,; the aVa1laDllity ot roo ;;.0 _ e cour...,e growtt••

To t st thi~ oss1D111 ty a secon and saller breakw..ter than

tl.at alre..dy ae.. criDed r.s D ilt on the sl.aJ.lov. flat at :;toue

oint. A,) ot tehind this in 1 - ~'of ater ""''' stocke" in

July Wit" 1_,,7 spc.t carried on tr&ys dur1I16 1 ~. A ~all tray

w1t a quarter-inch~",e h wire Datto ",5 ored over t" jJ ot.

To this was ad"ed each ee, 6 e"a perch ( oro., ) (; - 10.

lon;;. The Dodies 01' tlle"e a:ls1nte"rhte qUiC.u.y un~ tI,e s"lall

.,1ec.sttl1ftea aown over the oysters on th DOttO. At tt.e

sa: e tl. e the rertilization tra itsell s stocKed (to a

ae.•slty e 'ivalent to :WOO per 4 by If-' trliY) w.:.th oysters fro

C unts of rlagel1ates ade on J 11 30 show that

rertlli<.at10n re"tly 1ncrea... e tie LculldWlce or t lese or,,&.nls:us

Wh1ch !J.re knowu to te an 1 "ort<.nt S urce of oy tel' food. (see

sectton ali "plankton :;tud1es").

oysters "lac 1 hua had the advant8.6es of tel' rertll1~at:on

gr~wn lletter a: d shown a Dett"r survival than oysters of tl e

s e stocz •.•:lch had not. (:;ee tables 1 and LI.) Thls ooser-

v t10 alan.; 1tll tt.e fact tlll.t aa It o,sters fattened Detter



1n fert111zed water, and t ,e r£sults 0: t. st-a or E.bUCl u."lce

o! ,lankton1c or.,E.l:us S le ,"s 3U.. ort tel.., cOI,clus1on

that food sUr 17 1s ~ contro ..In.. actor 1. oy"ter browt _ 1n

¥olver Denys b Sln.



~~.

Dur1n.. the eason eler count we.e ..ae on the

"bund ce cr :mute flagellate in the ..ter. T,e results for

"tel' saw..les t en at :;toney oint frow n r t '" "urf..ce are

present d below.

Da e Ab~~~lce.P&r

June ~Q

July 13

July..,O

::;ept. 6 l:lO(~) Tt..1s is a lu.. L count for th1s a1strict.

The results agree .1th tl,ose ot>tu1ne" lust ye"r

<lie cor 13;"8) Iilld su gest that tl.e a[lun Lce of tnese or,,&n1sms

1n tl,e ~r"s d1Qr 1ue is Ie " than in l:lidefoI river, prince

Edward .ls18n. bmc::- these are own tv b of 1 "ort..n~ liS

oyster food 1t 1 not sur r1s1n/; th"t StOll Y oint oysters are

generally in ;loorer cOtla1tion than t ose 1n B1 eford r1ver.

other p1llllKton ::;tudile.e

In connect10n With t.e condition stUd 01: oyst rs

de~cr1Deo 10 another section 01' this re;lort, a ro !L est_ te

of t.le total amvunt of lankton 10 the WE.ter bot different

~easons T as maoe. Tnl 'Ii S aone t>y m usurin.,; tHe de"tLl f tIle



de".os1 t, po1.soned wi th for al1n, that ~ettled t

a ,,1n1; j"r holding the c",tch fro.. _ ten-~1nute h"ul. •.1tn Ii 1118

s1lk 0 lt1 ~ cloth net. 1. brief history of the cnanges 1n t e

u:nount lind co:n.eos1t10n 0 the catche~ ..~en ln h1ver Denys

basln, at • ulae,a;vatch and at st. J'.nn Oay ls presentee. 1n

tliOul&r for:n below.

ttiver Denys sin.

D errlptlon of clitch

Jlay r,.7 ~toney d1.ato'.s liOulldant. Te~t.. te c111"te5
"oint pre~ent, C11nol1&'oell"tes cO:n.Jon

June 1.:1 G1l11s a small blue-breen uloa 1.S common;
Cove dl~to~s und d1.not·l"'oe......ate., ue

dec eas1n!>; more cope 0... 5 now;

June to ~toney only 1 type of dlnOl'l!i..ellute left
p lnt nOll; some co .... e.o $; c ed0.totlJ.orew COOCl on

De"tl1 ot tie
depos1t in

Lllm.l

July

~ Aug. 15

~ Aug. 31

~ sept. 7 ~~~~~y

~ Se,)t.14 G1111s
t cove

l

much floatlng alt.«l. cit off til" bottom:
dlatoms pre.,elltn sm&l.l II UlOers: only
1 typeofdinorl"oelllitzl left l..d 1t is
rl.re: cO!,~"octs huve deerElised, 01vuve
larv..e co on: Aure11a very co on

practlcally nothi~ 1 tow 0 t
JIlolluscanlarv"e

pruct1.cally no phytO,>lllllKtOll but mallY
olluscanlarvae.

Tow "ract1cally oarren of everything

vcr. scant catch: dlato.us and dioo­
fla"ellatesr"re

...lght c&.tcn: ore dlato14s ana d1no­
il"",ell",tes

l1ght c&.tch: several types of dlno­
fla6ellates present 1il fli1r nUIllDers;
somezestatec111ate:;: copepousr"re



Table contlnued.

~
:;ePt. 27 stoney li"ht catch: contained "ruc lcally

'attening pOlnt nothlnb but dlnoflc.,(ellates:
perlod.

Oct. L GilllS C. Ii..at catch: ",ost.l.y "llyto,-lwu.ton

stoney 11"ht c<.tch: ostly phyto,- ann. ton:
pOlnt several ctenopt.ore :

June 19

July 7

1

:;ep t.6
'atten~ng

period
Oct. 4

Oct. 28
;,;

Aug. 7

(Se"t.l

'~~;~~~ng ~NOV. :5

101!l6c.w~tch

~~~~f~t~l.lates co=on: CO"e"o""

al~ost entirely dillnoflabell~tes and
dl to s; a he~vy catch:

Mclny dlnoflau ell te~: d~ato.s "resent:
SO;liecope"ods:

Heuvy catch of phyto"l

:;outh gut - :>t. &"'1I. llc.y

hei>VY cutch:

Heavy catch: mostly J.hyt0.,1lilL>.ton:

Heavy catch: malJY dlclto...s:

the allove tallle 1 t 1~ scen th...t the "lankton

8(?)

catches t'rom H1ver Denys llaS1n durlng the fattening "eriod were

conslstently lighter tLan tt,ose taken at Ilala.;av;atch and at :;t.

Ann bay. The cond1tion or the oysters ln the tWO lat.er ,laces

w<.s bettel than 1n the first. There W<lS, therefore, in the

three places concerned a clear relat10nship lletween the &bundance

01' plankton orbanlsms and the condition of oysters. Th1s fact



co...b~ned w1th the conclus10ns from t,.e stuu1es re"orted un ex the

he d1I1.;S "The Helat10n 01 Te ';Jer ture to Fall Conu1t10n",

"Effect of Artlt·lc1al Fertil1zation of "",ter on Con ltion" &lId

"l>ffect of J.rtific1al Fert111_ tlon of Water on Growth",

uggests that fooa scarclt ls one of tne Im"ortant cau es of

the poor growth ana fattenlng of oyste15 111 Hlv_r Denys b"sln.

Accord~ng to the local oyster fIsher ,e.l about

Ora! t,eab.1e, Gy<mIa ~s tue co=on jellyfish 1~ .ost seusons,

about the J:jr"s dlO. IMe and Aurella, althou",h usually ...resent,

nor :tally occurs only In s ...al n bers. TlUS ..~s t le con 1 tion

observed by the wr1ter ~n 1 ..30. Tn~s year, ll.:JOlever, tIle con­

cldltons ",ere comJletely reversed.

llesides the unusual general "oundance of t,.ese

anl...als gre~t "schools" or the:n were observea several times

during t ..e summer. The groups were geller lly Sharply outllned

and com"act. One<.s jJartlcul"rly con zilcuous. It \loa found

Ilt titoney ;J0lnt about 4001 off sore vd.ere the water ""S ..bout

1!:J' deen In the late afternoon of a calm orib'lt day In early

August. The school ·~as ..oout 1:05 1 long, 15;)1 w1....e and

extended at least to a de;>t I of lEt wh1ch was as deep as the

fal11ng llght per 1 tted vlsion. 1'he anl•.als ~n the group were

of all sizes rangln.. :·rom 4-14- In dlBJ:leter and were so crowdea

together that they were frequently touchlnt,; one another. Only

one Gyanla was noted In the group. N" ex"lanat~on 15 offered

for tills jJecullar clum. ~ng. Trle local fisnermen slate thb.t

tros 1s not an Infrequent "henowenon.



1n 1938 t:he wr1ter Ge r1ef Otlserv~t1ons on t e

Australian Ud wor:::. t'olYdOn, Ciliata in the Br~~ ~'Or

( edcof l,,~U). Durll10 t e cond1 tion tests carr1cG 011 1 lw 9

there ere oj.lj.lortun1t1es for a bet. r stuuY. :J:Le lesu.lt~ l"rom

the yeL.r's observatlons are sU:OU,lirl"ea. celow.

:,1 ..eof
oysters

Locality

::;toney "olnt
(It. Denys [;a~:..n)

Gil ls cove
(It. Denys baSin)

llalaba~atCll lake

crodlsbrlcge,'38 "

GilliS cove &
::ltoney pOint,'39 Lar"e

traysat

1n all Dut one case the scall oy ters th t .. ere Infected

t e 11..hte_ eO:ll./irt ents of tlle " l b It-test'' t ays <..t

Gil.l1s cove and stnney "oint•

....1>ldes tne above recor ~, worms 1'Iere found ln out

of lu examined oysters l"rom the bar at l4alll6ash on Jul 31, 193.

At no tlme h,,~ the riter seen blister wor.a~ in oysters Irom

alpeque bay or South gut:.

The 1933 results are instructl~e :,.,r;tu........~~y SilOW

'II,••• ,,"' ... ole I observed in Ll68, that t e worm nus b. general

dlstrl.butl.on ln tone .uraa el'Or Itue occurrln;, even in oy"ters

f'ou."ld on v ry tlarel DottO:ll. The l~ t i~ cl"b.Z' :ro_ e



ala"awatcn recor s here the "ercent"l>e knfbctlon r &..'1 &.bove

",vera",e bJld the intensity of in1'e"t<.tUon of imected anl~ul5

Of the severaJ. localities entioneu, Cro ..dl~ brJ.u6e a.."e&15

to provide tne bes t candi tions ~or tJ,e IDlId war ,~ ..etlvl ty.

Rere there are lar6e shallow "reus ;:,1 soft bette", flooded

bJ . ~eI of kOW salinity ;;.ad heavily .o"ullitea wltn oysters.

1,.e results of the eond1tion tests sl.ggest that

worm-infected oys~,er~ lire not, on tne vera..,e, con~..lcflously

poorer than the unlnreeted. Of 5::' oy"tels OLl WHich in lvidual

records were kept 30 were l' II t be belo andF5 above

avera",e condltion .1thln thelr refectlve groJ..s. fhe

sug"estion 15 that tae ue. wor~ oe exereL,e a sli ht deleter10us

efrect on lts 11OSt. In s.lte of thlS, l ...,t yec<I"S e;:,nc1uslon

11.ely to beco e a serlous ..est.



1m. o e to tJ~~ &tt",CAS of ';l:~1;. or.Jl. 1. Jul, J • 1.P) _101~, .,;,evelu

.leces 0 wo;)d "ere placed itl tHe .. L"r b.ll .. If.ht,,

rollow n~ observat1ons:

peuled u.Teen popl&r stake - 11<> viii' lllfesteu.

poplo.r s+a e wltn b<orie lert on - liOr-;;S h..a e:,Lere ::"n swall
nwutJE: .;:; at t.Ud t1ot~ here

1 os .£J.~Ci cer.. cut oiof: other-
.1 e .~vt .:1 eKed.

Dr .,op.l."r ooare

I:lprfJce 1"1,, wl tn Durie left on - not atLM!i.""

Dr:; spruce board - ne6.vi.l. •. fe_tt:d

1ng Ciua11ty Slo..n cur1n" the fir t year l ., eX,,05l:re of e1,11er

green 01' dried .-;)pls.r. Ti,e ark of tne var.l.ous -;;ooo.s un tne

other hand does seem to be eLective 1n wareing Off t,.il att"c.iwu

of shl.;lwOrllU:l.



Specific Gravity.2£ ~ Shells

:J:J.e hardness of the shel s is an im,.ortant chl;racter

in t e fis ..:..ng, hand11ng dno. sh1.t'ment of oysters - a fact well

known to the trade. Observations sug6e~t that tue hl;raer· a

shell ~s the "heavier" it 1s. During the condition tests there

w_s an opportunity to stUdy the s!Jecir1c gravities of ~llells

1"rom differe.,t distr1cts allo. from dif erent tYi!es of environ­

ment..;. The r_sults of the test:> ,Il/;o.e /.lre 11sted in taole V.

The results for tr.e ~laJ.,Jeque district show that the

speci1"1c l!>ravities 1ncrease towar",;; t. e "o;;en" bay. It is

generally recognized that ;Jali ty varies in the s...me way and

that growth rate varies in Ii d1rectly oPQosite 1·as1l10n. Ha",1d

growth, then, gOes hand 1n hand wi t.l the production of 11';hter

shells. Ort:m and AArthal1.ngan (1927j have sug,,~ste that

"chalky" ae osi ts can be Tormed uch ore ra;l1dly than "normal"

shell and chalky shells ll.ke those of tte uras dlOr ISAe have

low sp cinc grav1ties (table V). t.ll these conGi tions may

be directly related to one another.

There is a further consideratl0.1 tillit llears on this

sUbject. Orto.1 and k.lrtllalll16aJ:l h",ve ShOl:n th/.lt 1.1 SOllie stocks

01' oysters there lire two layers of norwal. shell ;Jut dov-n each

year 1nterspaccd With a chalky ceposit. Tne have l1l.so su!>oested

that tne .laylO.. down of the chalky defJosit per",its the even

contact of tde ",antle '11'1 tli the silel1. :,:"y 1 t t:e that the "need"

for chald:y ",e,J0sits ~s :nost acute at times when the oyster is 1n

poor condition? If this were true then tHere is one available

explanat10n for the extre'ae chalklnes.s of Hiver Denys baSin

shells bs"ause the8e oysters are extre ely poor for long ",eriods

during t e summer.



The data a""e!ir~n6 in t"bla V 1n..icate " cle!.r

relationshi" between .oalln1 ty of tl,e habitat ana tne specl1'ic

brav~ty or s[,ells. Throughout the bras 0'01' lliJ;e tl,e sa1in1ti"s

are 10, anc so too are tIle SHell specific "r&.vities. It is

1eculiar that the trullsi' l' of BraS c;IOr oy"ters to SOJtll gut

has not crought about auy ctLmge in the shell "pecific gravity.

T .15 ;aay be be ause tllere n"s IJean 1ttle sil ...1 .,rowth 1n the

three yeurs since the trans.er.

There is so e s11t,nt 1ndicatior. that o)'sters urowlng

, OIl rlCIts where they [.re ex>,oseC: to a strong ~i ht, I."ve heavier

shells than those cro\'{1ng 1n deeper ~ater neCIr by. When s all

oysters are re;;:ovoec i'rom i'lacs and plliceo 1n flo<.t1ng trays

their shell spec1f1c br"vlty goes down exce"t ~::. cas" where

they are ex;:osed to 11 ht in these tr"ys. Ther is ",ore 01'

less clecr evidence that urowtll in ee,> '""tel' lillU 1n covered

trays 1S faster than on flats and 1n lignte<.. cO:Il"artments of

era s, respectively, so that the d~f1'erences Obsel ved ua' be

entirely due to th1s factor of difrerentlal growtH rather

thWl to any errect of lignt or ex.,osure. The faster-brow1ng

1937 collector spat tl1at were tray re!ired in 1338 h!<ve lower

spec1r1C gr!c.v1t1es tl1...1 the "natur!c.l ft shore spat.

The proolem 0liened u" by these observ"t.l.ons 1s

~nterest1ng 1n 1ts complexi t bOd of sufficient lm"ortance to

warrant further stUdy.



speclf1cgr&.vitle

No. of oysters
tested.

Bt eford-,-

~~

.alpeyue 1:&
He an Deuton's
dee;>bed

Cnrtll..1n 151 .d 18 oyst"rs te~ted

1'lats In 4 lots

nuell, bel.

suth~

Ma1agawatch 4

'38c:)11ectorspatreared
during 1311 In "l1ght test" tray
at utoney p:)lnt •

'37 shor-e s;>at; tray reared In '31
in toe subllergea tr&y 7' below
surface l.tGl.lls cove.
Br",s d'Or oysters trflll:>ferred to
uoutn gut In '36.
"NatIves" from "hallow water.

1.
1.94
lO.11

4 h 1.93)
4 .::.14)
4 2.0~)

1.96)
);;.1'::)
...19)

lO lots of 6 each 2.02

Dark 18 n
lass '::0"

screen EO

:'>J oysters In 4 lots

N. ll&.sln of H. 15
De.ys ~ l~t ~r 11 e ~h

l'e111er~ h rbour 9



lntroduction:

I. co:.binat1on of characters influence "o;Jul"r jUdgment

01' quality of oysters. ~ha.,e, colour al1d con~istency ure

im"ortant s"ell characters while "fatness", freshnes~ (as

opposed to staleness), saltiness, size, fir;nnes~, general

colouration Wld presence or absence of a d!lr~ tIe Jlarbin

area::o!lgthec'lie1'criteriafor jU'-bin"oyster ..eats.

The reportE'd observatlons or ~",ith (1907) w,d edcor

(1938) and the results of tran~fer te~t:; of ..;r"s <.;.'01' laKe

oyst.ers to dt. Ann oay confirm earlier conclusions th t the

River Deny:; basin oysters are usually conspicUousl," inferior

to tEe averS6e as I'ebards fatness. On the sUboestIon of Dr.

A. W. H. 11eecUer it was decided to carry out a syste.uatic study

of "condition" or "l'a,ness" or oysters f41d to ttem"t a

correlation of its seasonal 1'luctuations and its local

differences with the more obvious enviro=entall"actor;;.

this stud, it w~s hoped tilat an explanation 1'or ttle -"oor con-

dition of tbe !:lruS d'Or oysters ~t1ht eLlerbe.

It w.. s clear f'rom the beginning th.. t mere VISUal

observation of oyster meats w... s insufficiently discrLdnating

to te used uS basis for the study C-..fld that SOille quantitative

approach was required. To the ",ri ter l s knowledg" t ,er" is no

published account of any study 01' contii tion as such. There have

been several 'careful studies 01' progressive se...sonal

change in che.,ical c?mposition Wld nutritive vw.ue of oyster

meats but in no case has there been any expression of these

in ter'.s of yield per individual oyster. This last is the

essential basis 01 the present inveStl" tion.



where there Is much fluctuatlon In the s ..ll ;ity for tlle eyster1s

b dy Is es~entlally an os.no:.Jeter. "rhe ~l:; ei"ht 0 the ..ts

1IU'S ceclded on a" tne v"lue to be u:;e in c<U.culatin tlle r ..tl0,

slnce it is ene of tlie val.ve 13ilS i~e':' t·::> ~ lCill,;e sudo. nly

'itho' t co .cs onding cillll1ge In I'atnes:;.

on tne shell since t •.i_ rigiCl stl'ucture is les.. u'oje-.:t to

sudden lincar v"riation tnan the soft "rt~. OY..iter ~Hclls,

however, are very irrel!.ul..r in :;ha",e Uld tl,j.Ckn"S~ so it "s

declded to test ° t the rellE.bi Ity of sever".!. different ,>osslble



dependabill ty of dry ';:-eig. t as a Lle&SUre of ", eiii it".

Accordin ly, ., oysters 0 sup>,ose':: Ullifor:n condi tion wI

character were sUiJJect~d to several measu e ents, ir.cludl~lg

the following, for e"ch anim&.l separately: total ';Ieight,

total voluIJe, total weight after tile s 'ell 11 <.lor hOld bee:l

allowed to drain ;,.way for ve .ninutes bi ;,ro""1n,,, the snell

open wi th a wooden ~edge, total volUllle of tllis propped-open

animal, weight of the !teat alone 1ll11lled1ately arter rCJ:loval

from the shell, v;e1ght of the lDea~s after beill!; ~1nced li.nd

allo\7cd to draln for _ive m1nutes, dry we1g it of tne :Lents,

~inear di,. ens~,ons of the shell, volume of the shell and ~eight

Mani!Julat10n or the valUes o,btained i"rolll tl e"e

measure,nents showed that the iliO~t ne"rly co lsistent rating of

condition for the 7 oysters was obtained when lI'ry weight. lI

and "volWIle of the s.,ace bet'lleen tlle tlO snell valves" (the

latter called "shell CO-paci ty" 1'01' t' e 3 e 0.1' brevity) were

The finul f::>rr.: of the eXprils310U was ciS .t:ollolVs:

One of the ~ost unit'orm samples of oysters testeu

came froul the SB..Id flats at ~alutat1011 cove, Nov., <:1' :SO,

1939. The COlld1t10n I"actors calculated for 9 oysters S lowe

an average devh.tl.on from tne mean of only 2.<3%. No other

of several ~lethods or rating condit10n t lat ",ere tested b,,-ve

nearly such cons1stent results. The SWL.e Vla.S true for other

lots of oysters thl1t showed variations 1n shell s' ape IlUd size

of specimens tested. The use of this e ression, therefore,

seems well founded.



~~Deterlninconaito c.ctor

I all te:,ts the we"t~, ,,1 ced in ~t_ <.rd 'co t .... 'ers,

has bee:l !I)unc:.-to requlre rro~ 4 t:J " hou.s.

:;..el1 C~""'Cit; ..~~ ca ~ lb, ted b. ~uutn.ctiD.& t.,e

v:Jl 13 of the sl,el1 alone fr t.,e total. ,~.u. e •• 1. ••13 oyster.

701 Ie eter 'n tion.> - .I'il de bl tr.e "0 r _':J r. .et,•.>'-.

ri b 1 et _ cylinder "s i'i::'lec. it, ",at r .n t ..€ sur.~ce

ls.' t!.e oyst"r I)r ~1.e11,. ~e vo1=e 111',,:; tl) ::>13 c:: ter=.1ned,

wa 1ntra uced, t,.c surface u..".n s.oott•.,d and t.e ~tcr cver­

f1owin., cav..ut Wlu. "eighe. 1'ile correcte figure ell.pres:;lng

tat! ..el;;ht of the water in "rar:.s was t£:ken us the volume

Ie"ding of tHe she.1 or oyster ln •



_h re re several Cull lCUOl.l..:a S urcl,,;S 0

this etJlood or caletll tl0tl 01 tHe cOHo::t.lon r~ctol or ;,)Ywt~r~.

1l~c1deJ1tly lost varle:'! consic:eI~bly .. .I.tt. tue oJ~ter e"cfld1ng

on a n'l er of factors - "hell "t.uj'e for one. lt see ~ best,

error Introduccu because of the .,ecuu."r d"bit oJ~t_r" h",ve of

"bleeding" into t:,e1r 51.1311 liqJOr "La "to.

eltuer case tt• .!.0':;5 of bloc_ .it!", th" ...15c"r "., e.l._ l1quor

11')uld tev:; ~" "!'OOUC"l the dry 131 ht. T.e ),t t to wntch

natural bleeding lnto tl, shell cloV1t, &1Tect" ...1/ ,·el lit

1nvestl~~tiOl It Nas "rohobly not "re.. t for o"t o;;oterb were

teste al_.o"t 1 .edlately arter flS.,ln;;. l!;rror" Ilue to

mauglin .ere :-educe bJl t e pr"ctlce or i c"rd~n;, b"d.1Y

dama.:;ed .6u.t" and 1)s1n d1fferent oy"ters. All 1n <.LLl, .. he

errors lntrouuc ere "Ie "rot.~bly bu.all enou",' t lJe ne",lected.



attllr wlll nevertnele.:.:. ylela c.l1fferent ury "lll"nts lf 11sl1ed

fro. "aters u.11fer1n" 11 Stllll.lty because or the 61'e&ter or

less a.nounts of s",lt lnclu,"ed 111 tl,eir tls"Ut·s. 'rue ye..rls

observ..1;10!Js ..en, l&ae em oy:.ters tLat ~"ll llat1Jr<.lly ~,ltO two

gr01lps - tllose :1 hcd. 1ro tIle !Jr.:> d'or 1 .e'll"cre 3"...1Illtles

range arowld :'0;;; lilld those tukes rro such pl<.ce.; &5 Malpeque

~elJ . .;v/,. :111.; c._iIel'c•.ee _~ sUfl'lC:l.tlltly br\J~t to ....rr..,lt

furtllerconslderatloIl.

Observatlons on the 7 oY5ter~ ILelltlone cove snowed

that for oyster.> or fair cOiul1tlon tHe ~atf!T co,,,,,,,,t ,)< tHe

l'resIlly re.'1Ov··C: .:eats 1 &,l,ronmately :JC;o by , e161.t. From a

rough calcul&t:..on lt would a""ear that 1n tl. Br"s u'Or lEul;e

approJd.",ately IB% or the dry lVel ttt of oyster .eats of tHis

sa.•" cOlld1t1on would be co ,\losed of salt - Ior t!1<3 other

di.>tr1ct.; about :'7%. 1'0 cvrrect for tillS 11lfl'e!~nce, there ore,

all cond1tion factoTs calcul"ted for Bras ala, liW.e oysters

shoulu be 4ncreused by 9 or la, berore COJllparison Wit.! the

resul ts obta1ned for other distr1cts. Unfortunately the .

re11abi11 ty oI tl,1s conclusion h"s not been SUbjected to a:.y

eXjJer17l1ental test. it 1S bused on sever"... assuw;t10os tnut

ay be "rgued. or course, errors due to fuu.Lty sltl1n1ty

correct1ons of tlie cond1tion factors are obvlate<i When llilU~ing

cOlilp6.r1sons W1 thin e1 ther of the two "roujJ5.



eneraL:!.y tested. ..~s about Z.5 6::l. '[/1" ~ccur£<cy 01 t.e deter-

ation lS, therefore, S:.lb;ect to .. possible error or hbout

0% ",us t.:. tl:" 11 :lIatlons of the oalWlce" USb... l,. 1/1<;'10 of· tue

rando... v"ri",bun in condition .;f tue iuc..llvidu&.l. oy~ters t ..em-

ten oy"ter» "",re i1v(:raged to bive t,.e "Com.ition ruetor" for

the stock exa ... ned, tnt:.> error ls tolerable.



Error.!!!~Deterlil1m.t.!.Q!!.

In the cleterili1n&t101l of tli" silell C~>l&c1ty tiler" &1"

fe'ller sources of errOl' &nd these al'}lel.r to be- of les~ :i1gn1ficance.

Several tests Y:ere made to determine the accuracy 01 tt.eaj.lllratus

u:ied 1n me..surlng volumes. Successive me"suremer.ts of volume of

velue of only 0.3 .1tseeu:sti,attnecn1efsou,'ceolerrt'r

here 15 bro';ght about bl a 1'a1rurc to t-....ve the shell w11for:nly

wet at tile tl"e of the volume detertn1nat1on. To overcome thls

it has been the t'ract1ce to dl,:> all snell in wat.el' ,ust before

tLe volume ueterminatioll 1S made aild to let them dr,,1n unt11

they are "et but not dr1",,1n. 1',Ie shell ca.pa.clty o~ the oY:iters

generally used for the tests &Veraged about 20 llLJ.. T!l1s WilU",

b.S stated above, is calcuillted by suotl'b.ctloj> t.he sil 11 volume

from the til tal volume. The avera.,e error them rUIges belo" :, x

0.3 '::,1, or 3%. (It may be notM th"t this 3)\, iJlcludes tlle "rror

brought ab.:>"t by tI,e 11:,itatlons of a,e b~lallces used).

From the above cr1t1clsD: 1t ii." e" s that tlle toe"l

poss1ble error 1nvolved 1n a cond.ition ractor deter011n"tlon 15

w1thln ll)\\. 10 order to reduce tms and to correct or T.atural

var1ation in the stock of oysters tt,emselves, the ('on ition

ff.ctor ,..~s c ...lculated ror 10 oys"ers sevaratel. "t H.cll test.

The averabe for these 'MuS then tden as a reliable criterion

of the cOll·it1on of the stock In 'lue·stion. 1,.is le"d~ u>' to

&. cOll:side!atlon 'Jf errors caused by laurty methods 01 s="ling



I'actors I rluencin Coa.dit1on it-ctor.

~~~~~~.smConait10n.

Attempts «ere mt.de to Ciiscover t,e effect of

sha"e on the condition fector of oyste s. On Deceldber 7th, 1939,

samples were fL; ed froLl one small "rea on tile Cooper bed in

alpe"ue tay, of l&rbe, edlu ~'1.a smGll cup-S!Ul.jled oy:;ter:; Wld

or lar"e second and third r"de oyster". THe results of con­

dition tests ~ac.e on tl,e ... e a'ppe~r elow.

:;11ell Grade ApprOXImate size No. in s=,.>le
tested

:;mall
60.52. ttJlllu.

e... iu:;J
80. ti3. :04

Large
100. 75. SU

L&rge

Condition
Factor

The oyster:; tested in this ex>,erl ent were froill an

area "t,ere the natural envlronmental conditions a"proach u..l­

formlty as closely as can De e~)ected and the oysters were

studied at a tlrne when tney 4&ht De expected to De most nearly

unIfor'T. None conta ned spuwn, all had cease" feedil1l> because

of low temperatures and were near the autu..mal peak of condl tlon

demonstrated below. If these anlillals may be considered as

ha.ving lieen SUbjected to a unlform set of environmental conditions,

then fro ... the taDle, it a"peurs th!l-t condition improves with

'ncrease in s1ze lind 1n re.,ularity of shell. The latter seems



to be of greuter ~mportbl'lce than the former ~n this relationshiV.

supporting this conclusion are the results of tests on s all,

medium and large oysters of uniform cup shape fro,f, Mr. Victor

Travers' sand flats in Malpe ue bay, December 5th (See table XI).

In this case, however, the env:.ronment ~s so fluctuatin

(the 1"lats ",re exposed at low t1l1e) that the results may !lot

be so indicative as those frorr. the cooper bed.

The conclusion from trus l1iscussion 1S that if a

oysters, 1t 1S necessary to secure for tIe tests, Ii s "Ie that

is representative both as to size and sha e.

~~.Qf..Idill~conaition.

The influence of light 1s l1iscussel1 1n another

of this re.,ort to which reference may be mal1e (pa~e '71).

This ,Jroblem is discussed in another jJart of this

re"ort to which reference may be ml1de (po.l;e 73).

Conclusion

From the work re"orted in the two sections referred

to it may be conclul1ed th t in sliID"ling of stocks for co i tion

tests 1t is essent1al that the an1mals tested be truly re­

presentative of the general population 1n respect to their

exVosure to light and as to the dept s from which they are



Hesults 2.!. condition ~.2!! Adult oysters

An attempt WaS m"de to follow, more or less closely,

the seasonal changes III condition factor for five d1fferent

stocks of adult oysters. There ..ere:

1. G11lis~ oysters r1shed fro 3' of water where

they were brow1ng naturally.

2. ~~ stock on h..rd botton. 1n 4 - 5' of

water. This lot 1'1&5 transferred from the leases or John Y.

MacLean and D~mcan C. G1l11S, on June 15th.

3. l.Ial,,§a~;.. tch~ on hurd botto:.. 1n 4 - 5' of

water on the lease of Toshie M..cFadyne. These oysters were

1'rom the same source as (2).

4. ~~oysters1'ro :.Ialpequeoay. :>aClples

were shipped to the wr1ter ror testing at Orange ale.

5. Malaga sh,..Ji.:..l;i. oysters were shipped to the

wr1ter ror testlng at Oranglldale.

Besides these, many tests were ..de on !il1:;cellaneous

samples of adult oysters. Included here were three sWll"les of

the 1936 transplant of oysters from the Bras d'Or lue to :>t.

Ann bay. The results of the tests a.tJpear below 1n tabular



T ble VI. Con 1t10n tests on Gila cov OystCIS.

July 12

Oct. 19

Nov. 10 This s&I:lple of oysteIs st' en 1'I'Olll " grou..
bedded in the fall of 1938, clo"e together
near shore 1n 18n 01' 1iater &.Ild left there
dUrln" the whole su=er of 1:)39.

Fro:n 5' 01' llter: thls s "le WIiS fl..hed from
nup t e brook" where there Ii~ considerable
1'resh. water co in JJl.

Fro 6" to l' of .literl this value seems d.gh.
The s "le w.. 1'lShed l'or the wr1 ter b)l an
as:>istUlt and may not c:..actly nt the
speCifications a to he dc"th.

Fro 6" to l' of witter: t,.13 s "le r.." fished
by the writer t u"o bh t e ice.

Dec. 16 ~ mple shipped to Kllerslie for testJ.n.,.



~a:nple 01' be. in oysters truns!'erred to llal&t>awatCI,
late 1 tt,e 1"ti 01" 1~u8. On17 te"te.
Flsnec. ro- vI of liter.

n",t1v s an ~r..e: oul .. teste becau..e tl,ey
were ha d to rln •

Oysters tr' 51'erred fro !liver Deny" Bas1n 1n
fall of 1;338 EU.d bed",ed close to s!lorE: 1n 1 ­
2' of water.

llO e or these s er.ed t bave s"a ned, Ju ;;lng
fro pearance ••ad te "er..tur recorQs.

F1shed from ZI of water. ", ~tlves". !l.ese
showed every in lcatlon of hZlvln Spatmed.

Au,;. 11 So:ne anl als till cont in,,1.1 Spa n.

llept.6

"ll tives" f1shc fro:.. 2' of ..ter neur shore.

Dec. 15 :;am,>le ship,>ed to JUlerslle for te~t1ng.



:.a:nple 01' be. in oysters trWls1erred to .Ilal&t.BwatCI,
late 1 ttie!"iU 01· liJu8. On17 te~te.

F1snec. fro Zi' of liter.

Nut1v s and ~rbe: only., teste because tiley
were ha d to r1n •

oysters tr s1·erred fro 1l1vGr Deny~ Bus1n 1n
fall of 1938 and bed:.ed close t:> shorE: 1n 1 ­
2' of "'!iter.

:lowe or these sewed t have s.. ed, ju l;log
rro~ appe ranee <.:d te ..er tur recor"s.

F1shed from::" of ....tar. n, ... tives R • Tl.e;;e
showed every ind1cation of hllvin sila ed.

Au,;. 11 SOllie ani al till cont in Spa n.

tlept.6

nl/~tivesn f1shc rro~ 2' of ", ..ter nel./. shore.

Dec. 15 ::lam,>le ship ed to .I!:llers11e ror te~t 116.



allY 12 Only:; oyster" te~teu;

Jul- 29 a.ls til.!. eontb~nea ilbWll.

NO SiJa.Wll }lresent in the"e oysteIs.

NOV. 16

Dec. 13

yeb. t~ y~ h c1 t 0U n t e lee.



'I>lag sh

July 31

Sept.::7

Aug. 7

sept 5

Oct. 2

Dec. 18

::it. Ann buy

~ample t"Hhed lro~ the b&.r

l'"ro~ deep 11"6 ter outs:!. e tile basin.

1"rOJi outs1.l1e tl".e lJ&.,an 1. ee». ter

..lo~t anlcals wer fill,. tt. ~*,awn

::;h1tJped to t:1.1.er He or t st1.ng.

iscel b.l1eous S J.l.es fro. tr.e 1jr~s lOr 1 •

North baSIn or lUver Ven off John Y.
llacL ..n l ., shor 1

sept.l<8 oranj;ea.ale baYl !ro~ sewt.ge l'olluted area.

A sin,.,.I.e oyster fro an island of! r.tarble
. ountll.1.n. This oyster ",us the smallest of
5 ta,,-en, all of which v.ore of e"ually fin
condl tion but" of them were too larjie for
voluoe Cleter:anations an testing.



Da.te
&

Place

sa ut"t1on cove

~

Dec. 1

Dec. 5

Dec. 7

Bldel'ord river

May 8

Oct.l

ay l.L

Oy~ters lIere t en ro~ fl .. t .. elL"osc
10 t1 •

tiar::,lJ.O vf 7 oy:;t r .. collecte ~t stdtion
lll.lldin stage 1n k l of ater bt 10 tido.

TottellbeGoy.. ter.

Fls ed Oil~o ite t e statiolJ 1.n 4 - 6' of
"ater at half tic.e.

1"ive oyster only: t 'oen fro
exposed at low tide.

F1ve oyster only: fro deep w".er never
exposed durlrl6 tJ.da.l. cycle.

yrOlll t1dw. !la s e••,osed bt low tide.

1'1'0", eep w...:;er: never ex.,o ed at low ti e.



Description of
:;toc.!!

Te~ted in.. ot~ of 9 e...ch.

"llutural" '37 spat
used to ~toc_ 11b llL

test tray in G1lli:; C. Jlhle 16 65 1'111 "toc 111 ~ cbrrl dover
winter in a crO'li<:led tray
.Inti tl..1~ ... te. The t el1t­
ent reel! V,,<l tJ.y uccount 1'01'

the .,001' con ition. Tested
in two .lot~ of b euch.

"colle tor" '37 s.n.t
used to stock the
"fertl1i&utio test"
lot at :;toney point

"1 atural" 1937 SPl.1t Ju Y 18 1000 111 truy ~, b 6': te"tei
re"red on tra~ s in 138 1n '" lot:. of .1.1 each.
<:Ind 13 in Gillis cove

" turul" 1337 s at !ub.16 56 1600 in troy 'x 6 1: te t 0.
reued on tr",ys durin ~n .. .lot:; or eoch.
139

"N tural" 1937 spat Aug. 16 76 0;)0 in tr y I by 6': te:;te
:; e CiS July 10 sG.::!.ole in i:. lot of 3 e CI..

"t/",tural" I" 7 spat ::.ejJt.l.5 1600 1n tla:n tested in i:.
slieasIlu6ust16 .1.ot"of i>C ..

1938 stOCl!. fro light ::.ejlt.i:.9 J.n "d..r,," section te"ted in
test tray tJ.t stoney l:. lots f l' e ch.

iJOint 79 'no.er t;l!..ss: ::: lots of 8 eacl

1937 stock 1'1'0;:1 11;,nt
test tray ..t Glll1s c.

137stocltfro s
g d tray 7' below

surface

III dard:: f lot.. of 4 each.

6 under 61ass: i:. lots of 5 ea,

8 U'lder screen:" "

tlov. 10 J.n durk: ~ lots of 5 each.

~1 .. er bl~~;", "

2 Oild"r screen:" ""

a 'rest u in l:. 10ts o. 6 ehC •



Table Xl.! Contin\.led.

Small oysters about
65. 55. L().~.•••

Uedium-si:;;ed oysters
78.55...0 •

Lli.re-s1zedoysters
90. 70.:::5 •

10 ) Testee! in £ lots of 5 each
)It
)

109) ~e~ted 1n L lots of '* eaCa.
)ff
)

10:::) Ouly 6 op ers in s ;>1:
)tf e",cu te~t"u "e ..r .. tely.

'* The e a ue are bove those recorde" f:>r ~~all o,ster from
the cooper bed on Dece~be ", 133(;, d ~u.. .,,,,,,t t ,~t tl.e con-
d1tions on 50.4e f.Lats eApo ed lit Oli t1 e lire f ,vourable to
rattelllng. (see sect10n "Effect of S1 ..e <..Il ::;"e11 ::;"ape on
C nd1t1on").



Gi.1I1~ cove oy.. te1w, ,lever a1sturbe by trans-

p.l.&ntatlon, ere conw1",er"Q l<o> a ;;ort of "contr "stock 1"or

the other er1es of Br 5 ellor lake oysters ..ose con 1 t1011

rollowed. '1'he conal tlon of the:ie oy..;tcrs 51,ows ore 01

less cle rly several }lhaseS thlot are lIsted.

A. A perIod of ~te..dy ecl1..e dur1r'b the onth of

Ju.eiU JuJ.y.

B. 1"01 ow1ng "hI! .. v'ry t,rudUU.l. recovery ell U d.

T ,1s be an 1n tt.e last wee" of Ju ~' .md l ..~te lll.t11 t, .last

week or ;,epte ber.

C. J. perJ..o or rap1 lucre&.s 1 COLl... t10n ..ctor

to a pe reached In tHe third lleek 0 October.

D. ~'ol ow1ng the liluxicUlll there u.. a slow decl1ne

dur1n v.t.1ct. the condJ..tlon 1'£.ctor escenC: d to &. level lower

E. After t e ccllne tl,ere w..s a ~0I1b jJer10 dur1ng

t.e w1nter when there w"s jJract1chlly no c! e In condl t10n.

WIth !lor var1at10ns thiw s e course of ch8Il6e ay

be trlcoced 1n the recor... s ror tl.e other dIstrIcts concerned.

t'nfortun... tely the data are not sufflcie tly coc}Jlete to Dl~e

a genend, lli.c..ly IS "osslble. The :.It;lag lfl~tC'. recorc.s SUgbest

a r1se In cond1t10n actor ju t yrevJ..ous to spawn1ng and

correlated, no dOUbt, w1t the aevelo".Ilant or ",usses of ber",

cell. T uS "I.S rollo ..eo. t.j &. sUduen 1'u.1 jJres\L.lab~y aU to

spaw•.1ng. Tl... se latter ch&nges ..ut>ht be ox"ecteu 1n StOCKS of

oysters less ;Jecul1ar t, t ..ose or tt1ver Denys llsnn. l'1rO



eAtra "h :;G~ cet.vcen "A" "'He! "ti" lL-&Y, therefore, be antlc~pated

ln the norm"l cycle of condl tlon. j'l'Olll the,;e resu! ts 1 t ls

.. osS10.1,:) to COJlflose Ii plcture of what CUarl"es l~ht oe SOUbht

ln a stoc of lde~.1 oyster;,. This j)lcture is .,re"entcd in

flgure 1. '.ene annot:.tlons are aeductlons from dlscuss~ons

appe",r1nb 00.10', and froo tne re.,;orts of other worAer" sue 1 s

Orton (19'::8) and. Ndson (19:::8).

lli J!lffect 2.£ ~pawn~ng .Q!! Condl tion~

A cle"r lndlc&hon of t,le e1"fects of s>,,,,Im.1ng on

cond~tlon "lght Oe ex"ected ~n tne recor ti for (iillls cove,

stoney pOint and Malugawutch because condl tlon 1;""t" were ~ade

on these three StOCKS just before and just al'ter s~awlllng w"s

known to hl1ve taken ill ceo At tne fir,;t two st tions (tables

VI and VII) the only sic;nil'icant s.,awning of tne year took

place on July 5, 6 ana 7 but the Obtiervea changes at this

tll!le were very sl~6nt. :rne reason for t,.J.S "rooably 11es in

the ract that tuese oysters "roduced such .. sn.all amount of

spawn that its loss altered the dry weights very little.

The sudden rall in the conditlon factor ln .,:al"'b&watch

(table VIII) between July ....0 ana 25 ;nay heve oeen brou",ht about

by spawnin{; fSor the temperature duri b t .•ls .,er10 r ..nged

about the crlhcal leve.1 of 2(J°C. a,na t,1e oj'sters were ri"e to

spawn. BeS1aes this, they a"fleured lank for a perlod after this

date. In s.l te of these observ.,t.ons no l ..rvae nere found ln

tows AIlade in the lake so th"t den ~te proof that spawllln6

dld take place is lacking. The anl,111s, if they dld s"aWll,

did not "spawn out II complete.1y oecause 5 of the 10 s"ec1mens

examlned on August 11th still conta~ned large numbers of erm



Fil:,ure 1. #chart showin,; hypothetical c oJl c in couei tiOll
l'c.ct()rofoy"ter,;.

Yl' //,

~- -- ----------',~.----

• "TtIo a ..H~pl+Ua~ a.I9
suon 10U{l"q sn pl"3 a,m:1l••l s1t!~ ~"'1.{1 pa'Z1G"81.{drca i/Q PTn01.{S ~I #



hl"her than ttl &enerll ave .."e 1lJ..l.e tl.e nS ent" n1. S

fro' thls t .at s"awn1 " results 1.. a not1ce..ble c••Wl~e 1n

ere u: 1 E&l "ro~uce U:.d re e...sc an, q"E.nt1 ty or er

The record ror ::;outr. llut (t..:> ...e .), ::..t. ,.nrl bay,

1$ of intere$t slnce tl4.s stoCI!: railed to sjlaw., in s ... ite of

tt.e fact tnat con 1deIllble amounts 01 s. c.wn 6.1'0 .velojl <l

..~d rljl n"C:. '1'..e result;; ..re :r b.C .t..ry but tl.e condltions

ob erved jlrocc.bly repre.>etlt tue uim= of jlh.."e :.. (flgure 1)

alntaine until it _erb d ..it ,,, "e '-', 1 t ••e :.-uter e lllte

pJ:llses be1nb o_itted.

The recorus for tue cooper bed (tltlJlo lX) are

jleculi,,-r atlc.. 5 'bbest a re~ rJu.bl.e tc.bility t oUl>hout the

.."ea .In. H~a. .ore sL......4 ... 1es teen _uc.e ncar 'tl.a.e s1-'",,'leu ~ tlL...e,

t.e ,1cture 1 .t h~ve ceen if.ere It. .> it "5, 10 re ord

is available ,;.fter tile teo ;ler.. ture rose "bove lOGe. in ,;.",y,

until 1 te in July ,nen p",rt of the year! s Si-/t.wnl!l6 h..a

taken place. :;pa .•1n" tem;>erutures were first reuclled over

tUs bed durin.. tue first eak 01' JUly. Phlt:les ~ &rld ;; lllive

been 0 ltted and 4, j and 6 seem to uave "een _erl;ed.

pendlIl6 sll1 ..t:lcnt of their c.. tch, broS alOr flsher­

.nen ake .. general "ractice of bec.dln" Oyst"IS lHl1el b"dly



10.. sa11n1t:, "r quently t.e oysters are not ole; c.urinb the

fall una the wn':lals are left 1n hea.> close to shar whele

y .,uffer inter killin, SU1'v1v1Ilb oy.,ter., th£.t h...d

(Julyl)

(Tables ',or an

p-:>lnts respi2ctively 1n Gillis cove,

T.le r~sults or the Noveillb-r 1" '-'"u ",1 te.;ts 1'01

stoney JJOint oy.,ters 5'0 tu.t t.e '"'' e _ • ct! re ..roduc d,

even b ::die: ero d1n." bt re ... ter "tiS (tab e Vii).

Clearly, then, cro d1n,; hos an 1n"urlou:; edeet on

oysters,'

Tae ef!'ect of r.DId1n oy ter., i

Effect .££~ .2!! c)n 1tion,

Table XII 11sts the results of te ... t

sa 1 s of _all oysters brown in the 11".t test tr",y at

St"'lej 010 nt ".ld Gill1;> cove. lt "il De "n fro tLe t ..ble

..s a whole tho t trle condition lactor for s_all oy... ter" does

not fluctu te so Widely as ]. t 0" for old r li.'11u...ls 1n the

It 1s also clear, exce"t in the c... e at tl.e sCi"les

tested on bepte::lber 29, that ex.,osure to ..Lil;!>t te s to ral



~ rf'lat~on.2f. Tel perature.!2 2k ConCil" on

Ti,e fall nfattellne; n of 0ys er" w~ a

pc.rt cular Interest i I tl.ls Investio t'tion ullU "very suggestive

lead l'I!.S folIo ed u" '11'1 th a ho. e of throw1nt; some 11 ht on

the f ....ctors important 1n the process. p~rtlcul..r littent10n

h ~ been .laid to the "oSl t10ns of the two In s in the curve

represent1ng tOall con 1 tion.:l:h klnAs (fibure 1) are at

t!"e be In 1n~ of the udc.en ll:1prove ent and ..t 1 ts m ....lllJum

where the 1',,1.). Clcclln", Uel>1HS.

Tn Ie XIll hf. been drs ill up ...1 tl l; tI'. ,Jert.l.nent

datli. Tile e ",re 11.J ted 111 &.:nount so to. L correl",.lons

&.:DOn.; them f. be ;lurely co-1ncldent&l. Tl".e t"iJl SIJOlVS:

1. The 1'ul 11se 1n cor.C:1tion l"...ctor c:~c. not

beg1n unt1J. the ater te ....er.. ture 1>JI'"d teloio ::'OoC. on

somet1:nes sho ed Ii lag of nee.. or ore "fter tl.1& t1...6.

~oattenJ.ng then procc ed t;) a m....nm •

of correllltlon between thEl rro~ess of l.e ",cr<.t.urc chan e and

condlt10n cll e 1s hi her here tHan 1n (1). It appeurs that,



ln a rell",. ,,<OJ!, liliprovbuent continueo Ju"t so louo u~ tIle

te~.i'erLture hovered bebe n .ib end k °C, ar.Cl th~t t!.e hloher

tie te::..per_tuI'e, ,lit.in these lLit." the "reuter w~~ the r~te

of n ..tteninb • 'rl e: dif'eI'cnce oct1lccn ttc finul COfluitiollS or

oysters in dll~erent di5trict~ se,-~5 to -.c"ena u"on tLe vary'ins

thee _ovels. In tnis connectiol. it i6 inter""tinb to note

that "t .:c...i"gash t'/ittenlng ce"se... .::~r .... ier in tile 1...1 ° basin,

where chil.l.in6 of the water corr. oS e_rly, tfilill in he c.ce;; "uter

outsi<le tl.e b_5in wnere tl,e ftil in teCl;.>cr<.ture is "robLbly

del yeo (Adwns .l.933). ThiS woula ~~ve tl,e eIrect or extendill

tile t'uttcnin.. perioo un ",er it'i'l<> B..'l ult1.L;t.tely h151.er co.­

aition r'Lctor t'or the deep- t.ter stock.

l!;ffectS!f~.2!!~ition

A perusal of the results pre.;cnted ln tables V.i, VlI,

VIII, X and XI ',fill sho.. :

.i. E:,qosure bt low tlao u:lU",lly result~ in a lo\\er-

ing of the conaitlon ractor. T.llS is ,Jrooably related. to the

decreased 1eng th or the oal1y 1'eedlng .,erloa".

2. oy.;ters in sh"l O'li inShore "tors have low

conaltlon factors, even lf they "re never .xposeu. TIll 5

principle 1" oenerally reCOgnized by the ~r"s dlOr fl.;" rh.eLl

who consider "3hallow w"ter ayster,," ;,..J loen leal,::. til "poor

quality oysters". 'rhe reason 1'01' tIll:> yecullarity .,ay be that

in shallows tne oys,ers are eX;losea to u certalLl anount of

disturbance 11e to '/lave action. It is concelvab.l.e that t.e

water ln such places frequent y carries a considerable amount

of inori; nic sedlment m <int> feedinl, difficult Cllld that the



botto:::, scoured Dy the ..ve~, a~y De es~ roducti ve of d1&.to

ir wths. :'he net result of y of U e~e couditions '11'0

cccrca.:lO 1n ~va1l~ole 1"0 d ane. conseque•• t.loy y Olur ~ee .lollg

conditions t .~n 1n ce per ",tel'" Vi"ore .. L1..,01nl; .. ~:; foulLd

to rocee<l ore rea.d1ly.

3. Cond1tion 1mj ,roves .. it.h deytt, 01.0" to ..DuuL ;:;

roet but bayo"Cl t1l1s there IS little or no ch£l,,,e in con..it1on

1Lh 1ncreas1n" de hs. AH re tly .il st~b111t7 or con 1tions

lit deptl, of turee reet 15 ne~r the o"ti ILl: ror f ..t"en1116.

:1:1 a early f 1 conGit10n" a.t ·..l ..g..s 1 f1t this

i'icture of ee. th rell.tionsuips Dut te"t" mELce I te 1n t.e

se/;.son sho"... the exact reverse. Tn1s ..ecull..r rever&lil h' s

been oxpluinea elsewhere ln th1s re,ort on tl. D&.S1s of

tempel'ature d1fferences Which ermltted Ii 10n"er flitten1ne;

period 1n the dee"er w..ters outs1de ~lil ~sh D~sin tno.n in

shal~::lwS :nsl o.

eneral COl clu"ions fro th:. .. s ction lire tilllt

oysters ln "hr.llow water here they are ubject to ..«ve ..ction,

even 1f never x 05ed urln" tical cycles, (tl.1~ conditio i

to De rOll,IU ln t.e 1:Iras a tor llUl.e), lire 1'001' 1n cow:!i tion.

Oysters tlX,.l0liec. <lUrIng .1<lal cycles hre j oorer tu&u tholie

submerged at consideraDle ee.. t s. These .acts &.1'" of illiportWlce

to oyster ~armers and shuul De taken Into conliider t10n In
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Effect .2! JI.rtir1cia..l l"erti11"4hon .££ 'j,l.ter .£f! C"nuition.

The ttem.,ts t,) "i'ertiIi"e" t"e" to!" ~t ~to••ey

>loint have b~e:l "scribe( in anOt;ner sect.i.ol1 of 1-111s l'e"ort.

Two Iot~ of oy;,ters Vier" rls'led on J;.ubust 15U., from,* - 5 1'eet of

tr..ys lr. :::Jllillow water r~ing in de",tlt from 1 co ::. Ieet. l'sst"

the "fertill",e<1" snallow water were in tclmo"t as GOOI.. cO"ldltlon

as those in 5 feet of uteI'. Tr.a Sill,llo;, 'A .. ter "controls"

were inferior ln conc.ition by >,oints (tab.l.e VII).

THe conclusion ls thClC ,,1 though l' ~c111.., cO.H.1 tiOHS

, ay be diff..c·llt in shallo?; W6.ter tLey ~Y b r"_i,,vcct b;,' "-

",re ",tel' E.v<.iI1b1l1ty of fooo.. it 1s w:;o ...u"'oe~teG. that one

01' the 1'actors contrlbutin", to u.e genorlU...y "oor co c..iL1on

or Hl verDen;, s b s1n oysters 1" fool.. sc"rc1 ty.



.Q!!~~~.lli£ Poor Con ltioJ12.f fiiv_r~~ Qy"ters

It has been sh')P.!l t. at the n 1 c')ouiti n of Hiver

Deny" 1n.S1n oy~ters 1 den 1 el' >,oor. troll! t Ie foreGoing

aiscusslon t ere ap.,e r 0 bt> t 0 jJr.i..ncl Ie <>... ::.n"er-re1.1te~

c uses 1"::>1' t lis: 1. :.icanty roo. :,u,."::'

Food Sc ...rc~ty

loS h~5 t.een }Jointed ut, tj,e ,i:ytopl to • .,1'0-

ductlon of tie b"sin durin.;; tue fl1tteIl...nb ""rloa ..s "cant as

be that there is 11~e actua..t. Interchwlge ith new lOUl:€ water

t'rom outs1de. There 1s enou h, hO'ol<lver, to Kee" t e salinlty

nearl; constunt during the gre..ter "art of tlle s e~. Tne

wind :,Jrot ctlon afforded by the surroundillg hil s may ulso

pre{e~t a vertlcal circulation of b.. in l'ikter an r"sult In

uneven vert'cal distribution of nutrient sIts. J. low ujlply

near the surr..ce •.1ght be re "ons1b1e for til .,001' leld of

phytopl kton.

It would be inl.tructlve to stuay tue cle.. lcal com-

position of the waters or the basin ...nd of sucil place;; &.5

alagawatch where condltlon factors NUle,e so wuch hibner.

The results of tie fertl 1:.;at~on test ;r.ude ",t stoney

p01nt SUgbest t <.t If more food ere ..vlil1 ble, the an £.Is

w')uld be in better conditlon.



e r ler "art of this re. ort th~t tt,e 1, t .. of th1;, lnterval.

l",r ely aeter ,ines tne xtent of 1 I ratte..ing. It woul ee:n,

th refore, tn t Rlver nt>ny .. b .n is hydro.. ra"hlcal. y unsul ted

to ex"enslve fall ratte,lin/!> of oysters.

It 15 Clllc.r that tnere 1" 111. .... C .Jas"ibll1ty of

c~ntrollilmg either or tHe two ractor trwt lljJlJt!tJ.r. to r"~cll te

1e ln "ractlsin.; tne tru sl·or of lJ"sln "tacK". "a "ucn Jut. rs

as ~alav;l.w tct: !·or co::di t10n111;; b fore s U"","l.t. T!u .. vrocedure

f:>r sever,,~ ye J by one:>r .:J o. t ..e ocal

buyers.



HydrOllrapt.1c Observations for eli e l:lr ton.

:r ,e observ..tions were currl C1 out in recl 1 t e S
as in 1 38 ( Mcef Li38) usln" th s e in t.r=ent •

Hydro.. rL;Jhy - Gilliw cove
Rewlings m"de wi th Knudsen
Hydrometer # ...0..0.

Hyd. ometer
~ .:L.J! ~l1.J! ~ 1:2l!·~1Uill· ~

10.2 21.6 1.4
1.:.. .... ';;;... 719.

Secchi 15k
visible ~n

botto 3 ra

y ..3 4.:;:; 1'. t;ur. .II Yresh t:, bribut 11.
June 10 11.00 A. 6'
J' eU: L Part cleuy

11. t.,~

3.JOp.!:iur. 1 l:lr 1.t:J.res!lI!:
11'

i.30P.!:iur.
41'

July 4.3:;P.4f'
4.301'. 41'
3.00 P. !:iur.lnellr shore)(outer

5' £00.3.
5 l~.L) p t;ur.

;:I'
7.30p Sur.

3'
6'

o 0 ...0 P. t;~~. ~ En6ht:l1g t E

6'
75.00p.t;ur. 1'"rtclouq

.:..' 1 ht Nil
61

8 .501'. !:iur. l:lnbht
5'

9 6.00?Sur. Plirtc10 ••"
5'

4.00P.t;ur. It
:"

11 11.00 A !:i~;.

sur.

15. 1 .... 1
....4 ~;:I.4

::..... 0
1.
1.
1.3
..0.0) 1 .... 1
19.0 15.l:
20.4
...7.

r~:~
10.3..,.6
.G,.~

l.9.7
..3.4
..... 3
l:1'
1.6.0
,,5.0
21.0
18.0
2". 15.0
d .• b 15.1
..0.6
20.~

a.OR

..0.1 ..0.
~O. :"'0.9

Te::lp~.on Jul
1 &;:0 by It.

20.4 ,O.t> Glll1:;
W.3 l:0.7

Ter"pso
July 8&9 by
F.. Gillis

:'0.8 ..0.5
20.7 :00.7

Records arked
"R" were de
It.Glllis.



l:IYdrography-ll1l11 cov

...0.7
. (Jal. at
Jt~ney P•

...0.4
(Sal.. 1n

orr~l;on's c •

...0.5

...0.5

.... 0

....0

...0.0
::'0.0
.... ;&.0
...0.6
,~.5

...1.
,..~.O

....1...0

...0 ...
O.

"'..... 0
~~.O

r:~:g
...;).0
",1.7
...".0
...4.7
..6.0
Lci.o
..".6
~::O ("'~~J.•.J ~ §

~ti ,5.0 ~~

:~:g .~~

it: :",~~....:....".5 ~
2~.O

~~:g ~~

:~J if;
106.5 ~~
..4.0 l'l e

~tg ~i
",4.0 _"
105.0
£.4.5

l:IY rometer
D"te .IL! ~ nee .e~ther~. ~ 1IL§!!• .!i=-.r-

July 14 1...,O~•• s~~.

4.1 •• "ur.
51

5.00 ... m. :;ur.
51

5.00 ~.~. :;~~.

5.00 .,.m. s~~.

5.00;l.m.sur.
51

5.00 p.o. ~~r.

5.00 ".m. s~~.

4.40 •• ~~r.

4.15 ",.m. sur.
51

3.4:> ".m. ~~r.

5.00 .m. Sur.
51

1.,,::' .l.l.:;ur.
51

• 40 10.30 f..In. sur.
51

5.30 p.m. ur.
51

Aug. 1 5.30 p.m. ~~r.

5.~O p.m. s~~.

:5 5.15 _ .m. s~~.

4 5. ° p._. s~~.

5 5. 0 p.m. sur.
!:>I

6 5.50"•• sur.
!:>I

7 5.50p .... Sur.
51

6 5.50 >,.~. S~~.

9 5.!:>v .,.m. S~~.

5.50 .... m. Sur.
51



Hydrogrcphy - Gillis cove continued.
Hydrometer

~ TJ.me ~ Tide I'/e",taer ~.~ ill.§!h~

16.1 ~U.5 21.8

<.4.3
lG.O EO. ti.7

"".4.;;'
1.5
18.5

lo.~ 18.7 a.8
16.6 19.0 ~~.l

Aug. 12

::;ept.5

5.50 p.m. :;ur.
51

5.50 p.ill. s~~.

5.50 j).m. Sur.
51

5.5:.J ....Ll.Sur.
51

5.50 p.m •. s~~.

5.50 ••• ::;~;.

5.5:! p.m. ::;ur.
51

::;ur.
51

5.5J p.m. ::;ur.
61

:;ur.
5'

5.15 p.m. :;ur.
51

5.35 >l.rn. ::;ur.
51

5.20 p.m. s~;.

5.15 p.m. s~~.

5.30 p.m. :;~;.

11.00a•.u.sur.

10.00 a.m. Sur.
61

1l:. 1

<.3.0

~~:~
21.6
.04.5
f;4.5
£4.5
,A.5
:"4.0
~4.i)

lb.7
16.9
18.J
18.0
17.0
17.0
16.0
16.3
16.0
lb.O
15.0
1::,.0

.:>.4

1".8 ~0.3 21.5 Gilli~ C.
15.8 <.0.'::21.5 ••

18.1 1",.5l:.2.5Yesterdal
~ .. s a.LlJJO~t a gale;
water well mixet..

7.0 14.4 9.2
J.7.7 1".32:::.3
8.4 14.3<.3.3



Hydro..ra hy - :;toney "oint.

Date 1.U! ~ ~ ~~.~ .tIL 1-.

.l.5.1 ..0.7 ..0.7
"oint, they ..re l1ke those for Gillis cove

..0.;;1

..1.1
,,-0.2­
... 3

rigHt 0.::' 1.7 4.
".0 1",. ..1.5 19.~

-1.:..0 .6 d.6 19.0
1.9

.Cludyllg.,tN 1.... 8
i Fre~!1 F., br11111t 16.3 1".8

15.71".8
16.0
17.0
17.:>

FreshNlI',trit;.t18.61".4
1.61;;.;;
18.1

i 7
:
8

_d.5
ov~ri~ t,ll.. t :g:g

~O."
<.0.8
ill n

:::~
,,0.7
1;;1.6
19.7
..0.0
lev.l

3.00 ".m. ::lur. H Fre h~,
Z.OOy.Jl.:;ur. i Clou...y

6'
4.00p.j.o'

.00p•• "ur.
41

1.. 4.00 ".m. :;ur.
13 3.00 ".m. "u~.

17 7.00"•• sur.
18 7.00 ".m. Sur •
...0

,Ullust Seerecords1"or:;out

June [0 4.00,. •• <.'
,,6 r..30 " •• i~;'

30 10.::0 a.~. sur.
Tly 111.30 .... ,

~ t:gg ~:~: :;~~.
5 11..5 a.m. :;ur.

4.'
d.OO p.m. s~;.

7."0,,•• :;ur. J
6'

.00p • • :;u;.

ay,:,
June 9

iept. 7 :;ur. 18. 16.0 21.0 2... 0 stoney pt.
oJ' 18.71".9 ..0.4 H.6 n n

:~!: ~i:~ ±;:~ ~!:i ~i:~ : :
:;~~. b.5 is:; i::~ ~3:~

..3 11.00 .... ~ ur. calm by 1... 6 8.3 4.3 10.2 TIe ~e slllil,.le£
Station A 3' 15.8 1.:).8 21." .ere mlide to

[00' 01;: a' 18.2 13. 7 l:.~.9 te~t the
e."ect of the hehvy rain wnien preeeeaed these s=...les and

continued durln October ,4.
station I:l. ~:;ur. 1<..7 10." 11~·.6a ;'05 •• 18
600'offshore 0' 11.416.6 ... _

1<.' 10.718.11<:'.8 ..3.2
l)ur. .015 • .1.9.6 a.
l;t 8.810.818. d.1
l:iur. 6.718.1 I ... ,,4.2
6' 8.318.8 [4.3



D~te ""l:ne

Hy ro.;ru"hy - 'ul l;b.Watch T1Wls;>lant 1939

.!2£.dh~ e ther 'r~. r~ lIL::'~.

July 5

Au.li.
Sept. 6

.::I.sur.
a'

•• S~~ •

•:n.sur.
41

sur.
6'

..... sur.
6'

sur.
6'

sur.
6'

bright

l;;.1.L
9.40.0

7.0
3.917.

...7.9

17:~

:~:~
1.6



·i..cellllIleou~ Hyuro.,l'l't'r..ic OlJ~€l'vat.ons.

lZ,
other J:lr'..s 'Or Observ&.t10ns

'IfI. er Hydro:netel------
~ ~~ Tide ~. ~ill~. Locality He ark

;a,lt.8

;ept.9

,ept
;apt.lS

::;ur.
61

::;ur.
3'

::;ur.
61

::;ur.
81

sur.
::;ur.
ti'

::;ur.

.3 .... 3 ....e.z,
a.6 14. l7.b

18.S
18.7

19.7
18.7

17.3
17.1

;apt.l

'ept.l ::;UI. LF
61 Ll'

1".3 :..... 3 ...0.6 ,,0.1 Grwld Mca at
Ib.l .0 100.7 31.0 It.vrcI.andle&.se,C.

Breton l~lc.n •
1o<:.2 1~.7 ...>1.7 River Moulin at
::;3.6 ..0.1 ;:'0.6 I4Lorchand le"se, CHI

Fo>. ,lon... , H~stin&5,

cape Breton 1s1an
:,outhbut, cit.
AIm t;a,.

:. 31d.0
.:. 717.0

Big H(.rbour
·al&,;a. ch

:;1.", pond ..t !oshia
II cFad &.l"b a'll atch

::........ 1•• 6 ::;6.0 ",1.7 Little fi"rb 'r,
lOO.3 5.3 ~5.l lO:':'.3 Ma!E.611watCn

15.4 "'... 6 ",:'.2 Pe.....iersfi"'rbour.
15.lO ",.1 H.8

::;ur. !l
61

::;ur.
51

Sur.
51

lUi:. 3

lov.7

;ept.30



5.00p••

July;'l

-8.. -
'liter Uy",ro,eter

~Tlde ~ ~l:tl.~. ~

P lie. «Dove tIle
road ut :;toney y.
OraD!; d&.le bay
lit w~rf

•.1 1;).6 EO.4
lv.~ 19.7 ",0.5

July::'l liur.
6'

H.O 1.", ~.O EO.8 ~out basin of
20.~ 1.4 l..0 EO.7 !liver Denys ut

John N. IIl.cLelin's
lease.



JleteorologicalllecorsforOrELn/!; ale,N.:;.

The observations IIere ml.de in precisely t e se.: e way as in 1938

(Medcof ~,,38) with the use of the Sa e instruments.

A m net for s ttln!> tne lnulcators of the max1:nu:n minimum
ther~o eter as not obtained until June lOth. There lore, accordlngly,
aps ln tt.e el.rly reoords.

5.00p.L..
9.00 a..... Cool ilit
:;tron!> SE 6ale durin afternoon1
7.30 ••• 65 4;)
5.00jJ.:n. 75 49
7.45 .11:. 71 38
7...0 p.m. 84 38
9.00 a.m. 61 50
6.00p.J1. 61 82
9.00 Ii..... 74 65
6.30 •• 8~ 54
9.00 a.m. 70 48
6.30 p.m. 77 6~

8.30a•• 6 56
72 65

ay",,,
'ay30

May 01

June 3
June 5

June 7

June 8
9

June U.

~O.OO a.m.
6.15p••
9.00 a .

9.00 a ..
7.00p.:n.
8.00 a.m. 66

.00 .... 80
6.00l":.1. 80
8.00a••

•00 p.m.
9.00.;]i.

6.00p.:::.

Froze last nil;llt

lI.1d
liH 6

ilmost lrost last
nl(>ht

Very cola daYI
snow ln Hallfax

collOl 11gh raln (first r ..in
forsoetl'e)
ColI r"ined all last ni l.t

4 cl ..1'1 1 l1&i:lt NW
48 Cl':lut1y: 11 nt SE
44 Cloudy: 11g t NI helLvy nlght

rainl clear
50
47
66 :>t111 clear
66 ain .lL t n16 tl 11gut N.cle
C C_ou L overl still
00 Cloudy _i train: 11ght SE
4.:> Rainl 11gtlt E•
44 Clou yl 116 ht north

:3 ClouuYI l1 0 ht NW
48 Cloudy 1 116 1.t N8
53 Pt. cloudy 1 11ght SE

no te=.perature records
49 C1,)uaYI still
64 cle6.r1 11ght E.
71 llr16htl light W.
61 llrightl fresh E.
54 Fog YI light :;E
70 Brlghtl ~W 111;ht
U4 Brlghtl fresh NW
70 vrlg"tl l1ght 11' •
65 coudYIl1gi,t1l'
6,,' CloudYI " "
50 Clou YI fresh NW
56 clec.r: lJ.ght W.



6.15 p.m. 7;:.

10.30 a.m. 72
7.00 p.m. 65

.00 a.m. 53
7.00 p.m. 66
10.0J a._. ti2
6.00,.. · .• 76

.00 a.m. 66
~6 8.;;0 a.lli. 70
5.30a.. 70

"-7 9.15 a ..... 58

'r io~~o p.m. ~
5.30p.1::. GoG
7.<.0 60
5.3J,J ..... 76
8.00 a.m. 70
5.00p.:n. 76

Ju.Ly 1 3.00 68
5.30p •.n. 68

11.<.5 a. 6~

6.15 ". 64
3 7.5 6.

6.00 72
",.00 6"-
7.30p.tl. 72

5 10.OU a.m. 76
7.1" p.m. 89

.00 a.m. 78

7 ~:gg ~:;: ~1
0.00 ".m. 84

8 ti.;:;O a.u. 78
.LO.~O ".J:.. 4

9 8.45 a.m. 7ti

~:g~ t..:: ~~
5.30 p.m. 76
9.00 a.~. 64

Time

9.00 a.m.
6.00 p.m.
8.00 a.m.

_.00 a.:...
6.00 ".tt ..
J.:30 ••
6.00 p.m.
.00a.

5.30
9."0,,.1.

66 of
64
00
64
54
G5
60
6..
::'9

~J

OF
5iS
45
48

4~
;:;0
5
,,7

7
48

50

l
50
SO
6E
.;.
51
58

8
50
~::;

54
3
00
::;
64
55
64
52

~~
52
53

~~
75
5
74

5

~6:
~~
62
56

59
18
~2

7
60
54
6Z
6
b4

60
47

~
~;
54
6::­
58
56
50
b4
56
80
70
83
88
64

~..
58
5~

82
58
58
76
75
58
74
70
77
78
76
74
60
70
82
82



July ll:. 8.00 a.m. 64
6.00 p.m. 64

l~:gg ::1:1: ~~
14 8.30".",. 68
1;, 9.00".0,. 74

8.00 70
17 6.00 80
18 (j.30 70

77

0.3" b.m. 67

~:~g t:: J1
5.15 p.m. 75
8.00 a.m. 60
6.00 p.m. 69
8.00 a.m. 70

7.00 p.m. 8f.
1:0.00 E..m. 89
6.00 p.m. 93
8.;:'0 a.m. 77
6.00p•• 70
8.00 a.m. 70
6.00 p.m. 88

8.30 a.m. 78
6.00 p.m. 88
9.00 a.m. 70
6.00 l,.m. d7

:~ 8~Ogo,,~~~. ~g
8.00 p.m. 8L

~:gg ~::: ~:
8.00 a.m. '/4
6.00 p.m. 78
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