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Bxperiments in rearing small gysters, Malpeque area, 937.
A. W, H. Needlery

Eiparinents in resring emll oyéters in the Nalpsqus bay
area in 1937 were along three lines: - the use of gravel flats
extreme low tide level; the use of floating tray with board gt
and wire endsj and the use of board trays suspended from a float,
These w iploxed 8 sney. deansd 4o affer woaé peispast st dHeaper
or more ctive methods than those already developed and
adopted.  As FELT 1% ames Watow Hiiuka fepesiat one nare realized
0 be T1rst tmo ut least a)though further experiments axe desirable
St Goptitn Liie Rantative sORaLIS ona From Ane 1937, *ewaits M 45
explore the possibilities more thoroughly,
TUnfortunately the “set® im 1936 yas both poor and late

and the yearling spat at the beginning of 1937 was, therefore,

. Al the experiments described here were started
er a comsiderable proportion of the season's growth;

therefore, give & complete picture and this

Bakan c4petition speoiaily neceasary, It s piamied $0 repost mnd
expang the. 1937 experiments’ in 1938 starling &a soon after open
water ae possible and using the 1938 spat which is of good wize,

detaile of the experimento follow. For comparison
data are presented for-spat reared in & floating, wire-bottomed
tray of the type described in Bulletin XLVIII and now extensively
used by the industry, The growth data are summarized in the table for
all the experiments,

Ae Gravel flats at'Little Curtain island.

The of small separate oysters on shallow matural
< cundd{ et L 1ie luh.i.ot of experiment in 1935 and other years and
the conclusion was them reached that the use of natural grounds was
not promiping when comprred with floating treys. A mumber of
factors were responsible among Which may be mentioned growth of
algae and consequent silting and mortality or distortion, dispersal
by vave action d by burying, n o
yhecgian bodontie Lerdland Ahkiyery Atwives xpek of.tiom botion
in sheltered situations. Later experience by oyster farmers showed
that in certain exceptional situations, such as sma at the
mouths of oreeks for example, separate spat could be reared successfully
but none of these comprised any considerable area, For an important
development of rearing on matural ground, which was obviously desirable
to avoid ‘the expense of the trays, it was necessary to find comsiderable
areas of firm bottom not-subject to shifting or to severe wave action,
not mubject to excessive algal growths and silting, and sufficiently
high to avoid starfish, Thi' seemed an improbable combination as
e e T R Y ad in
S bbbl S it Sy

i Seusion was Liray drawn tn.a promieins sis ab the north
\end o 14t4Ts Gurtatn irand Gy dlrs Branton Clarky of Summeraide; an

enterprising oyster farmer, and the area was explored early in 1937,

1n Ahis pars of the bay HeA¥y Wave action mas proddded wide:flats

near the level of an extreme low tide, At the northern end of Little




2.

Curtain island several acres of these flats consist of gravel lying
over red ¢lay - a type of bottom in itself resistant to shifting.
1t lies mext %o the shore and im protected by a great width of
sand flats at about the same level which break heavy
they reach the gravel. The level of the gravel flat e
1937 experiments is such that they are dry at extreme Nem idas
only = i,e, for only a few hours each month. The depth varies

moon 18 over the equator,  Starfish were found to be almost com=
pletely lbl.ni and the algal growth on the gravel very limited. No
fine K1t mas apparently ssteling, Thus the flats offered as close
an approach as could be found to the combination of firm bottom,
freedom from danse algae A #3ty; protection fro sevore wave
Action Mnd freadon Trom ShiTes They also offered salty water
SSbamelng Ao, thé Tormatisns of s strong- shells
Preliminary experiments in the use of these flats were
started on July 9, An area about 75 feet by 42 feet was marked
off and dlyided timiaversely info. four plate of agpraximisly 500
square feet each, - Spat and amall oysters were planted on fhese as
followss
v, o az.aoo hrg- 2935 apat reared on trays dul 1938
1935 ¥pat. xeared on traye in 1960
slecte

Joss -t
sttaliaasvar PEou: Ay, HETYesLhTR: g pr s day.
(o 4y 100 cardboard -olleutnrl i isse spat broken into
sections
1es of ‘each 1ot were measured on July 9, August 16 and when
the oystera were removed in the autumn, The data are summarized
in the tables
t was found that the pieces of collectors planted on Plot
' 4 were soon widely scattersd by wave action, The other lots were not
badly emough shifted t fect commercial operations seriously but
s i HezeFbum

some mixture from one plot to nother. This
ntly very nugm before the: taking of samples on August 16
and AR s velleves that the samples taken from Plots 1 and 2 in
September were affected very little, The autumn sample from plot
3 however (Ootober 18) undoubtedly includes some oysters from the
other plots. ' The spat in the pieces of collectors on Plot 4 could,
hovever, be mennrud witn certainty and plenty remained to indicate
the rate of grow

sity of using infrequent and unreliable

of the oysters was started on September
A TH-ARToyetata Ak Faboverad on Forbevks

Plot!l. Sept, 22, & bbl. of ca. 2800 oysters/bbl. ~ cas 22,400

Plot 2, Sept. 170 4 W1, of oa, 4200 oyaters/bbl. . ca. 16,800

4200 nynarl/bbi. cas 10,500

Uixed 1nu princl.p-l!y ot PABKS yaten i

Oct, 18. ca. 3750 oyskera/bul, oas 11,500

O%ts 37 1 boaL of eay 780 oysters/bbl, o 750
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The 67,000 oysters recovered amount to about 78% of the 87,000
oysters planted. Owing to the shifting from one plot to another it
is difficylt to estimate the proportion recovered from each plot
but they are probably about the sames
Owing to difficult:conditions for recevery many oysters
remained some of which will probably survive (as will be apparent
in the spring of 1988) while a few were probably stolen by those
picking oy-nn in the vieinity, in spite of the employment of &
Ereciat n by’ the Department, Both the recovery and the
protection uould ‘be improved by oysters farmers using the flats,
The important quéstion at this stige-is that of the mertalitys Only
aliout one per cent of the oysters recovered werc dead and it
tertain that the mortality was low,
oysters in plots 1 and 2 were somewhat oyercrowded
in places, leading to distortion. .But the quality of the oysters
recovered was very good on the average. Where not overcrowded the
shape wat. good and the ‘shells average considerably stronger than those
aCioysters sbal Chul4oaYe 8% the Liexd 8¢ Bldefird) sivers
surements of spat taken from plot 4 on September
17 are owgu- vith chau of pat o trays at the head of Bideford
river on October 19.to 22 1t is evident that the grovth was moxre
rapid on the flats, Oystu‘ﬁ from plot 4 could be identified with
/ certainty and the figures for the growth are not affected by ‘the
shifting from plot to plot. The small amount of growth -muh would
ocour after September 17 would not affect the picture much bu
it might have been different if the experiment had been Ctivea at
the beginning of the open yater seeson. Previous work has shown
that nuch growth occurs before July 9 when these experiments were
started and this early growth may be greater at the head of the
rivers than at Little urtain island, It is planned to repeat and
eriments in 1938 50 as to give a better comparison of
son's szen th on the flats and in floating trays at the
feford

Tivi
Gapasity’or the flats is of great prectical fmportancs’
1:¥ia. 4vidans k. plots 1 and 2 were slightly overcrowded although
tuis might have been overcome by raking the oysters over to reduce
c1u.ursng and ‘burying, and to Keep the distfibution as even a
The concentration on those plots may be taken a
SDTRGximato UPRex Slmih Tox Waess fiatas  Flot.3 was evidcatly weil
below the crowding levels
n acre contaiks 43,560 sq. ft. or 6,272,640 8q, inches
At the concentration of 0.3 oysters per sq. inch, as in plots 1 and
would hold about 1,880,000 oysters. The average lengths in
nd 2 were 6.7 cm. and 5.7 om, respectively or about 2.7
fadiewsy 1% jesmilh Mheratere anzs te sky thatthese fidty
will successfully produce about 1,880,0
T would rear about 3,000 bbls
o to that size. These figures-are, however, ba
assumption that the mortality is negligible on the flaf
78% recovery as a basis the figure i reduced o about 2,300
Allowing also for a 15% mortality from tnis 24" size to mrketable
size (certainly an ample allowance) the figure is still mbout £,000 bbl.

n{ potential mrketnbl
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i If oysters are disturbed to prevent clustering,, crowding
is probably & matter of volume rathcr than length, With this

assumption 1,880,000 24-—1nnh oy-tun would be the equh-lent of
about 3,670,000 2-inch oysters which would be well-grown
oysters. This is the production of 400 4 x 12" f:\nsnn‘ trays

properly c;)led durigg the growing season,
1, Preliminary experiments were made in 1937 in the use
for rearing amall oysters of gravel flats at Little Curtain island.
The flats are at the leyel of an extreme low tide, protected from
severe wave action by wide sand flats at about the same level and
free from starfish, dense algal growth or silting
i 2. Growbn from July 9 bo dhe end of the weason compared
fnvounbly witn that of oysters sn fleating trays st the beud of
Bidetond 74 It is planned to have 1938 experiments cover the
ole u

s
3. Spat on pieces of cardboard oollectors were badly
scattered but small separate spat of 1936 and small oysters of

1935 were scattered only short distances. This confused the

results of the four lots of oysters used and ‘n 1938 it is planned
to separate experimental plots by a safe distance.

4, Only about 78% of the oy-teu were recovered but some
were left and some perhaps whaldn about 1% of those recovered
were dead and the monnlny nnny very low. The. survival
of thos, nn bl Lo (o 2 e
5. The shape and ebio11=nlckuass of; the oy atere Leared
was on the average good although where overcrowding occurred some
distortion resulted.  The oysters reared on these flats should be
raked over to keep clustering and burying at a minimum and distribution
a8 even as possible.

4 oming id dlaceetingiin du)t¥e plése g exe sabs
overcrowding ogourred with b2 about the maximum,
the up-cny nr Rheigiatn fu!‘ rearing oysters would be sufficient
to h 24-inch oysters per acre to make about 2,000 bbl,
of lnlx‘kutlbl. Oyltl s after allowing for a 15% mort in the
interval. It is indicated that nu ZOAPRIILY of upe acre is
Qqulv-lant to about 400 4! x 12! floating trays. Eyen if this

y.is not realized it is eudam T5at thesa Tinte nave great
Potentialitie i

75% survival on the flats (which may be bettered)
a8 compared e n ek AT #E oY ar 90% on floating trays, the cost

of producing small oysters fep planting (including cost of producin
separate spat) would be one half or less that of the floating tray

B. Board-bettoméd floating tray.

e re of separate spat, obtained on cardboard collectors,
ol Tieating {xays with Wooddn dovars apd Wre-sioth-bottows nas hoen
degoribed in Bulletin XLVIII and has been adopted by the industry.
Auotiing axpaute 40 gk bira) b tm- Kt 1h fun, dosh HE TN
wire-cloth which cents per s ot amounts to about

$3.50 per 4' x 12* t.ray and which h-n muJ nbout thr ears. With
the deyelopment of a cheap preservative for wood again ipvorns
reducing the cost of painting a board-bottomed tray to a small amount
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a'domparea nlin, Sugcrant sxpenss 7 uiger patat fhe relative
cheapne: compared with & wire-bottomed tray hai

been inuren-d. i rrariment albng $his 1ine vesheRrEieq o
in 1937,

Zarlier trials of board-bo:tomed trays had given discouraging
results but in them the trays had been made only four inches deep.

sooure but 'is dnsuffislant for w board-bestemed tray in wnish a
circulation is obtained through wire cloth e 1937 a tray 4 Tt
wide, 12 feet Yong and 1 foot deep with side: . Tis g i Bt
w00d and ends of wire cloth was tried and it gave promising results
12,000 1936 spat, which had been removed from tho collectors
July 8 to 12 after being held on floats during the spring, vere
placed on this tray July 20. Measurements of the -pn on July 5
August 20 and October 19 are given im the table and may be compared
“i%h thons For. the sams QAHCIty Of 6pat n's 4° X 157 tray of the
usual type with wire-cloth bottom and wooden sides, cover and endss
Tue Avs 1hdicate m-; Ate growth {nthe ekperinsntal

Dboard-bottomed tray wai 4 than havin $he ordimary wirs:
bottomed Sryy and That nu lh.y. of 1 Rezk prodyced ved

onably good. The latter would P et S improved by
aote Trequent FAKiag SF adiling ! the mpat ia bue boardspaviansd tray
and wire-bottoned tray alike being unculled throuchout the season
and being raked over only, once,

s following table fiveés approximate costs of mintaining

‘the noard-bostoned Lray and the Grdinkey wirs<nottomed trays
e g it S ghsrbar g bt i bl
vary greatly,

Original costs 5
50 sup, ft. }" boards 0,15 50 ‘aup, ft. 3" boards . 0,75
36

Ain, fbe 24x 4 +50 75 gup, £t, 1" boards 1.50
XN 5007 118001800 g L8 10 XT8N
R e B 1 gnlnnlxld 210 1 1b, galvanized 0
Wire cloth 0 8y, fhe 8t 0.7 3.50 8 8q. ft, at 047 56
Tar-copper 1 gal. (two coats) 30 14 gals (cw cnltl) +45
bour & el ab om0 0 ' 6 bros at 1.60
. 457

2nd. year, 4th Joan etels

Tar-copper 2/5 gal, (two’coats) 1 gal, (two coat 430/
Labour 4 hl‘l. at 4 hrs. at .30, 1.20
Miec. Hails, uoad. etec, b1

ailg, wood, ete. 225

Srd. year, Sth. yer, eta,:

Tar-copper 2/3 (tn coats) 1 gal. (two coats) 30
/o nz 4 hre./at o 1.20

New wire cloth 50 sq. o at 07 8 ag. ft. at 07 256

Misc. wood, etc Nails, woody etes




The abers \Eimixea ure for 410a 1g\itrare, made pc unplaned prvicd
the tar-copper oleate mixture. Experience has shown
cloth will last for at least two years and often threej
80 that the above estimates based on & 1ife of two years are ample.
The wire cloth must be removed and replaced each year for satisfactory
painting and tightening, This agcounts for the labour of upkeep
equauu; Shith e fho Doard-bationsd Uiy ahich requinan mora ALk
The of 1" Sr- MigasyaRroF (K bersde Ui Lanel /by
o 2 pids Edng. Ta¥ be wye, ~r- * stability, Some damage by shipwi
T hih pxpaatid, 15 AW NIASE, Ui Ui Beyionn of tue sraye: where: S
protective conting is sometimes scraped off when trays are taken
Aihte fox mALLIK.: THinias Deskimlibged Sors
To surmarize the estimited costs: e wood-bottomed tray
has anm original cost of about $5.25 of which u 80 48 1abouryasd. an
average annual maintenance cost of about $2,00 of which §1.20
Labouss  THe wire-hettomed Sray has ad 6riginal comt of Wbont §3,50
of which $1.80 is labour, and an average annual waintenance cost
of about $3.40 of which $1.20 is labour,  Averaging the total cost
over five years the average annual cost for the wood-bottomed tray
is about §2.65 of which half is labour and the average amnual cost
of the wire-bottomed tray is about $4,22 of which $1.32 is labaur,
The labour costs are about the same but the wire-bottomed tray
an average annual cost of materials of about $2,90 and the wood=
bottomed tray only about$l.33, Some saving may be possible below
these estimates.
dstia 1957 irenib ndiate auek the heazdenestonsd trly h
the and has about the
ulpﬂciGy the reduutton in oolt makes it prcxernble. bnnllderin‘
that the 41 x 121 tray will provide good growing conditions for
10,000 spat if the larger spat are culled out and piaated duing the
sumer, ‘the cost of the tray (exolusive of care of spat and tray
when' in use) is reduced to about .26 per 1,000 spat reared, and of
this half 15 labour,

il QOpen board trays suspended from a float,
In the first experiments with rearing separate spat on trays

:in 1933 séries of open trays suspended from'a float were used.
(See "Rearing oyster spat protected from starfish” - a manusoript
zeport presented April, 1934), Rapid growtn ocourred but the shape

yery poor on the'lower traye which were not disturbeds It was
eunng ey khad suspension from a. two-puncheon float was unsafe and
that the method of suspension used was very, hoonyenient,

te in 1937 a preliminary tridl made of a variation

of tuis methods 1t was considered ihat avout 30 trays 3 fts by 8 fts
could be suspended fron a large 4-puncueon floxt in six vertical
series 'of five. uld then be relatively low, now that a
chicap yratennon aERiRat. shipuorad 1N avATIavs, | Thore sguncd avas
prospect that the rapid growtn might make this method worth while
it prluticll aifficulties could be overcomes ~The greater stability




. £

of (the dcyunalieon fleaty A compated vith the.2-puncheen,  laxgely
removes the risk of the suspended trays being overturned, In place
of the method of suspension used in 1933, each tray was -u-penacd
individually with ropes in the 1957 experiment, A single vertical
series of 4 41 x 6' trays was used, the trays being suspended at
depths, of 21, 31, 4) and 5%, As & control a floating 4' x 6' tray
with wood cover and Wire bottom was moored to the d=puncheon flont
from which thi were suspended. 1936 spat, which had been removed
from cellectors July 8 to 12 and which had been held in the imterval
So:Fa%e- ARRimAL Srum, wird yeed/Re f000. werg: plxHad Siion
4) x 6! tray on August 5. This was the same concentration as was used
T, Snpiboardamiivgsd 1Sk viNg N ras A 108’ ouRael ERagd
e results were in agreement with tiose in 1933, Growth

on zhe lulpcndad n—._y. va nu rapid and the shape poor. The oysters
in s 0% dimturbed except thit the uppern
tipp e-y- Facty 0 S b i s resdjuste:
bt up-c stributed, This may accouct for the betier Ehlpe
10 Ehat tray Ay qompared wifh Sty Tonlge oy 1 e undi Khixbed
trays a certain amount of silt seidleds

T wma fobnd 4nat.tne RARd1ing of (b sumpended trays was
difffcult, and it appears that the extra labour needed for the
Garens ih given to FIORLIng Lreys may MAke'the mathod more espenstv
even if the poor shape can be overcomes . It is planned to continue
the ex]:arimont. in 1935 ueing the suspedded ‘traye turoughont it sesser
and giving some o as much eleaning and culling a een
Tound desirabl fox. floating sraje. aud fe will he given oantrers
flonthng trays, A detailed record of the labour required for this
will be kept as well as records of growth and survival,

D. Table summarizing growth of spat in 1937 rearing experiments.

The mensurements of spat in the above rearing experiments,
including a “control” 4% x 12! wire-bottomed tray
the accompanying table, ' The table is largely

Sanples were taken wherever possible
more than one small patch of the tray or plot, in this wey avoiding
gelection by picking up individual oysters.

e renge in length, median hnxth. average (arithmetic mean)
length ‘and haye obvious

The shape s given as judged e n sample was examined,
This takes into account factors which were not measured such as
shell strength and bluntness of "lips", These judgements vere made
independently of the figures for lengih/width. It is obvious, however,
that there iy close correlation, and it may be stated as a matter of
ob-exntion that in’general a low £giry 10X L ngtn/-mmn 1a kigest

always accompanied by other good characteristics, 1is the only’
figure indicative of quality which is given, ulnwugh averags weight
is alse desirable and has sometimes been determined. The latt
bringe thickness of the animal and shell thickness into the picture
although it does not differentiate between them.

The (length - width)/2 is given as a betier indipation of the
grovth than the length alone. ' The data would pernit calculation of
the relative area as indicated by lengtu % width but this inyolves &
great deal more worl length is measured as the greatest length
from the hinge to tl nd th" 1
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. Renge-in deosan veun own toer ko in
Raperinant, Seacte tengen ety (01  Jei/mitn, Stape. “siiin. seipie, bute.
Little Curtain Ta. flute = 5 o

o
1. Targs 1633 oyeiers 2.9-5. 128 Geod suly
From traye. 26 ug. 1
144 i Sept.22
& 2911 1935 oyntars :.0-4. 107 G Juty’
e 18 Gesd g
141 dair sepia;
3. Targe 193 separate e 1 Good auly
210 . Gese Y
1E o g
£ 18 2 126
& 119 6 nunnuuoul 13
138 Ellsered ot o
16 Geod ! em.d.74 126 3
1.2 Saidi7d 146
1334 mainly good * 266
Tire-bottoned trays | 0,6-3.7 emal.74 126
("Gontro1) 2.0-8.0 T}
im6.2 LR 1t
: Trays suspended from  0v6-3.7 canl,74 126
3. Coutrol, floating: Bubmd.: *Ta
¥ 2346, =200
2. Depth 2 feet. LR )
sy a6
3. Depun 3 ceet. +ae
s s
4. Deptn 4 feet. Pas
# ]
6. Depth 5 foet. riam
ue




Sumary,

Data are presented on rearing experiments in 1937,

Spat and gmall oysters planted on gravel flats at low %
tide level at the north-west amd of Little Curtain island grew at

& rate which Gompares favourably with that on trays at the head of
Bideford river. About 78% were recovered and some living oysters .
were 1eft on.the flats. It in indicated that enough oysters could
be reared on mn acre of these flats to produce about 2,000 bods of
Darkel#Dle oyuters, allgwing @ martality of 183 hatwen remoral
from the flats bout 23" und attainment of marketable mize,
The experiment s very prowining and the flats of grest, a
value for rearing purgoses. Shipe 0f the Teured oysters w

t on & board-bottoned flouting tray, 41 x 12' mnd 1!
ddey with wire oloth in thc ends, grew nb about the g
spat on o wire-bottomed tray of the usunl type. Shape
POSEAR yhan an the wifs bottams, bub it ig Talioved That ‘tits
1d-be overcome by handlingy 4 table of costs is: presented t
mnuuu the juch smiller expense of the wood-bottomed tray.

g Exporinent withl épen wioden trave suspended rrau a 4o
.puncheon float eave roaults sinilar to uspended traya
B 198 The gno

®t_but the nh-pa yery peor, -na
u id believed that the shape cou ‘ontely Lkwroved Ay handlings
These vréye are being ried an s possibis prospect for reduce
/' Gost or more rapid growthy but ore not, regorded ss very pronising.

.The 1937 experimentu will be yepeated in 1936s The 1937
npat (s of normal size 60 that the rearing experiments cen be

i Srhdted o oovar e entizo weesn’dsd ko' gty 2 mard avaplete T
A ;xnur- of ‘the Tesults of the various metiods v

"y




Rearing Oyster Spat Protscted from Starfish.

Report: on work during 1933. A.W.H. Needler.

Sgope and significange. In thig report are descrived
/ome ‘experimdnts in rearing oyster,spat on trays, in Boxes or in
e 1 Which Were fated ‘4n 1933 ‘onlefly as an

at¥ack bn the starfisi problem. Lossesigaused by starfish from
the time of planting spat’ until they reach a lﬂ;x_th of 13 or 2
inches ‘ure the most serlous obstacle to profitable Oyster furmiag.
Although profitable ylelds have besh obtained by planting spat on

Dedle from whiloh starflshi'had beon mopped even inthe best oasss the
105 was larges In some oases almost all the spat were killed, dn
5any over 90f were killed snd asurvival of 204 weuld bsconsidered
8ood_and. would assure 54»::{1‘0&“! yield. The collsotion of spat
has met with good sucGess ‘each year since the work was conmensed.at
tne' noad of ‘Bldeford river th 1929 and Rortaliek of the oysters has
everyuhore. bekn Loy arees A slae of 13 Adones’ haw. been redohed.' So
thah. Sho starrish problen Ls one of the Most Lmportnt fhoing us.

/' In another eport already subnitted by the writer this
year! ("starfish and Oysters") an acoount s given of experiments
‘and Investigations attacking'the. prt:hlom‘ including improvement of
nothgds for eatohing starfleh, wtudy of the auf,(n;iuu; and 11te
history of ‘sbarfish and ‘study of ‘the iz8s’of starfish which oun
Gttagk oysters of various Slzos. The ldtter oxperiments showed that
oystersioould uminlly rusist successtully the attacks of Harrish
12 two-thirds 4 long as the "dlamoter® of the starfish, and it was
found ‘tHAY the Wery ereat majority of our starfish wers too small
o attaok succesefully oysters 1} to 2 fnches long. This entims
our previous observations: that the mortallty of oybtezs was ‘low



after reaching that size and our explanation of the losses as p

caused by starfish.

In.this report an ‘account is given of another attack §
on the problem + an attempt to rear the spat out of reach of. the
startish 0 the'size at which they are relatively safe. The attempt

introducen, imediately a number of other problems - factors influ- ¢

encing growth end survival, designing cleap apparatus, crowding aud
STt IR S84 derhe 5TokbEbha. 54 nunbelfof beneficial .
results in addition 'to p’x—o:mn‘p;: from starfish = o.z. prevemtion of
sacuertis "production of sinale oysters, more rapid growth ato. The :
expsrimunns during 1935 sem only to ingroducs the sufiect and exs

tensions are planned during 1934.

The experiments ware carried on at or near thePrince o
Edward Tsland Marine suuon &t the head of Bideford rivér. lany

Of the' statements mAﬂe ove apply only £0 the Malpoaus bay or

sAnilar aveas as fn other arsss, ofi-course, other problems ars :

often much mors Serdousithan the starfish problem - &.g. Spit coll-
gotion, losses from drills, ste.

Sources of epat. Methods of spat collection arc related to

the. problems of rearing spat. The spat used’ in the experiments in i

1933 iwere collected on filler®

spat collectors 14 1932, These collectorsiallby easy separation of

the individual ‘SPat whieh is, of course, an advantage in the rearing

«* of single oysters. In previous reports on spat’'collection it has

been pointed out tHat when large picces of these collsctors vere 4
planted on the oyater grounds orowding and. clustering resulted which
was practically as bad as with shell cultch and that they offered

1ittle advantage o‘vex' the latter. On the other hand the singled spat

wheri planted on ordinary or even relatively clean bottoms suothered
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easily and heayy losses occurred. Thus to make the cement-coated
cardbosrd gollectors worth while special methods of rearing the .spat
ere negessary, and the rearing of spat on trays eto.,in addition’ to

1t8 other advantages wonld bring into usefulness enotber kind of

neulfont to supplsient the shell cultoh waieh has been hitherto the
chief satisfactory material for spat collestion.

Tt s plammed to extend the experiments to include soma 4
trials with spat on shells as it may be found tiat the rearing
néthods’ would be bemeficial for' them as well as'for the singled spat

* from the cardboard collectors, ulthough.special problems of separate
ing the spat would ariss, Shells, when available, are more satis-
factory than the cardbeard colleetors :Ln a mumber of ways depending
Onisfly on the more ragile nature of the latter, and may be a Betber
"cultch" material when spat are to be reared on trays eto.,as well as
wien the spat are planted direstly on the. beds.

Holding spat over the winter. OUr Waters ure frozen over
for about four months and oysters do not groW for about six. The

holding of the spat during this seasor whenino growth ocours offers
a special problem. The requirements for'd method of helding them

include: i ls iroulabion to prevent
spothering and a method of placing the containers on hard bottom

deeper than the bottom of the ice and of recovering them in the

spring. As 1t has been found by several investigators that oysters
Temain almost contimuously olosed during tae winter (ca.0%C) it was
thought that 1t would be possible to Hold them in bulk piled fairly
deeply. This has been found o be'tho cuse.

Gran, Sha widhai by SRR SA3: buskrivets il a-lCaEe Shyiiabo
21 x 31 nade of 41 meah galvanized wire oloth supported by copper
painted hardwood strips 2% x 1" in oross-section. Two of these trays'



ich wers originally made for rearing the spat, were tied together

Jface to Tace leaving a space about 4" de

In sach of tWo trays

about 20,000 spat were placed piled 2"'to 3" deep: The spat wers

moatly 1'em, to 2.5 em. in length and pany had &

small piece of
the cu-dbc{erd, ocollector attached. The trays were placed on'a hard
bed Buffiviently far below the surface £o escape the'fce. The

stTips ‘supporting the metting of which 'the trays wers made supported

Was possible from

them off the bottom slightly so that ciroulktion
below as Well as from above.'The epat were kept in:the trays until 1

the ‘end of May and' at that time bstweon 5% and 10%.were found to be
“desd. A higher proportion of the smaller wers dead thani of the

larger. It is to be noted that a certain.small proportion of the

sput wers doubtless dead when placed!in the trays in 1932 aud it

u séfe to estimate the-mortality duning the winter 4t about 5%.
To test the effscts of hquug the''spat.dn bulk at the

higher temperatures which were. woactied .ﬂar the end ‘of May,a ‘small

box ‘of the k" wira clq(.h 6"'x 5" -as fillM with spat and suspended
£rop & float on Jlms 2nd. By :uu ‘iml no' mortallty hdd ocourred,
:hnse on the outslds were growi,ng 'BU. and those insidé not at all.

Sans’ 511t/ nad senied among b Spat Whioh mist’ have reduced the

siroulation 5reut1y. The avsangs of mortality in this eade shows

that in holding spat over the winter plled some inohss ksep there

18 no need to spread the sput on trays Lmmedistely to dvold mertality,

i.e. that thers 1s plenty of bime o' Arrangs the trays and pub out
the. spat even allowing for had wguéher and. large quantities to be
handled, !

: Spat put out in.the autwun of 1933 wers pldced.in simpler. .
ontainers made £of the purpose. 4 Tectangular frdme of 2 x 4. spruce
on edge was made, the wire cloth for the bottom nailed directly to

1t and protected by wooden strips, 4nd a simple cover made with wire
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silotn and strips. For use in the winter conpor~pﬂnth;g 13 not o
necessary and unplaned lumber is satisfactory, as the larvae of
Teredo settle only in the sumier. Thus one of the ohief sources,
of {daniger 4nd sxpense is absedt ix winer. Dhe contdimers uged in
1533 were ‘tilled somplotely and held. about 22,000 ‘spat each of an'
aver.gé 1.:;g£y§ of 2 om, The tost of the materials fn 5965 ‘o=
tﬂin;n {1nstde oinensions 0% x. 368 xA%) wis abodt 55 conte
{5 ¥ x:."w spru« 4t .02, 6 Q.. ft. Wire cloth at .06, and néi1s;

ste.). g

e 2 Dotun.: of reaxing . e expe: wers

rather crudo attenpts: along what appeared.to ha pronising uneu.
'Tney.do, howover, indisate a number of raotors dntluencins the
‘rowth and survivel amd their action, and in a mumber of iistances met
§ prelininary trisls on which

rve.

/with oonsiderdble suceoss. ‘they
" %o base more intelligently platned experiuents. The methods includad
(1) enclosure on firm :h!}‘u‘ .z"low't'u-, (2) largs ‘ogen tloating
tray, (3) mya suspended l’run floats, ana (4) jshelved boxes of
vm-e cloth nsp-nm ‘from tloats. %
The spat ised dn the m.-u were cbuipu‘ Prom capdboara
collectors 1n 1932 and held over the. vmcer a3, raported ‘above. The
* 31ue varied between extremes of about 0,5 and 3.0 6m. with most
botwoon 1.0 and 2,5 and avorase and mode about 1,75 'on, Sasples
y l.etc at. the Prince

sg'e aside for fsasurement wors unfortuia
/Baward Island Mérine Station and the size fraquéncies’eannot now
“ be presented in detail, but the above will serve to indicate the

originalsize which was @pproximately.theysame in ald tho trials.
1. #nclosure on fimm shors st low tide lavel, n ares

8'x8' was selopted on firm gravel-mud shore in the cove just Wwest

of the P.E.I.M.S, at the level of an ordinary low tide. It was 3

surrounded on ihree sides by small stakes placed about 2" apart
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to which wire cloth was attauhed making an sffective darrier keeping
+out Stargisn.

Fig, 1. Enelosure :or}eumg Spat, Bldefora rivak; 1933,

The anumsqn was yr.pu on June zmi'una’ 3rd and 4,500 spat wers.

5
Plaaben T8 180 Jund 5th thpre mug an grea of avout 13 squars
inches per spat. A awm from m xx pu-d many of the spat into N
she dnnsr westorn cormer of bhe enclosura onJune 25th but appar-

£y R
ently few ésoaped from ‘ho'ﬂ'elosun the force of, the waves being’

broken by the sprice M-a’évwhiuh had been anchoted ds broad-waters.

By, Ny stn thére had Desn ueue of mo: mrenxty,umsxasrame growth
w & growt,
or silp. On aug.geh silt was, unwmiaung umwng the. .15.., the . 4

the .gar. were dymg. - .mpxs was Teas. red and 4 second @anmple on
‘AUZ.318t, showed 1ittle growth in the interval and an increased

nortallty. By iug. 3lst about 28 of Soft silt had acoumlited. On

Sept.30th the ‘spat wers. removed, 2210 vaing recoversd alive and

between 1,000 and 1,500 dead (nrg-w 43 soparate valves).

shape was very poor as uumpnrad wmx that of - éhu spat reared on
£108k4 4 Botg ordokady Lok’ dnd SHI SEAAELMI A fow moasure-
ments, tndieite this: 1n incnes 23zl 18, 1ini3, 1, lba, 2ad,
lixli, 1§x11, 23x1; 13x7-8, 18x7-8. Average length (width =1.65
(11 indiv.). Bange 1.2 to'2.5.
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Table 1. Spat reared in enclosure on shore.

en.
planted. August 2, ' August 31. = Septa30.

Length () “ " Number Number Nimber Number
§ 1 4 0
k 3 L
1 11 1
iz o 25 13
“ol ' & 2
i 10 |
AP 4 4
ag : 0 2
23 - o o
5 2 % » 0 o
Av.lenath, ' ca. 1.46 1.63
Numbsr weighed 5 20
AV, welght (am,) 4.8 6.4

‘Tngse snapss vary a a¥est deal and some are- extromely lcns and narrow,

The general results of uhss expariment ave not s satisfacte

 ory as in many dases of x‘bul’ing on floats. The spat were not crowded
move: than o floats (not: nearly as mich ds in some cuses). s regards
the ‘&rea per spat, but t}.\s circulation was probably m;'e Poorer. This’
15 indicated by the sccumlation of very soff fine aily wiith was
Sohahant LT sosyoneIDIY o nioat of the mortality and poor shape; nd
possibly ‘in part at 1ehst, for the poor grouth. on Helehbouring unshel-
tered shore no silt

and the spat there nawrauy
Wero of excellent shapé and somewhat greater average size.
I had inagined, as a possible development, the use of &

streteh of shore protected from severe waye action by énchored trees.

It may be possible to arrange &, second experiment in which more’ eir-

‘culation 1s permitted without suffipiently severe wave aotion to re-
move ‘or destroy the spate On the whole,however, tHe resilts of this
trial are mon less éncouraging than thoss on floats, With poorer

shape and growth, and & 1oss of &bout 50%s
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2. Large floating tray: A tray 15! x 4' was made with 4x6

#pruce on edge along the ‘sldes and 2x6 spruce on edge adross the ends.
The floor jof the trdy was mads Of galvanizedwire cloth nailed to the.:
frane dnd supported underdssth by 2xin stripes from side to side of i

‘the tray, 'Al}the wooaiwds gopper-painted after a priming coat of

White 1edd paint. The tray when placed in ‘the water with small spat

a2t the beginning of the' season floated with about 3" of the stringers

out ‘of ‘Water andigradially sank until they Wers almost covered &t the -

' 'and ‘of the-ssason. The tray was anchored in a very shsltered situat-

on' {n McKinnon's ‘oresk at the head of Bideford rivef ‘and a bundle
i of ‘brush was tied o the lime by whioh 1t was anchored, to form a

* breakwatery i * . 3

"The trdy vms»m—epuaa on‘June 6th and 15,000 Bput placed

L4, The dnside arsa of the tray was gbout 7,500 sduare Anches and

there s about ong Half 6f o square inoh per spati Growsh, howsver,

was at £irst fairly rapid and there was an éxtremely low mortality:

Green filamentous ‘algae grew.luxuriantly in the tray and large
quantities were removed on July 116 and Aug. 30th. The &pat. over-.
lafped one’ another almost from the beginaing snd by aug. 50th wers
piled about 2% a;ep. Fow; however, wers grown to one another and the
mortallty remained low.

13,800 were recovered dlive Troi thetTay and bout 1,100

(legs than 10%) dead, a few being lost. The percentage grown to ‘one

anothsr was about 5% the remainder being simgle. The shape, although = |
“mich better than that of spat from the enclosure on'shors), was on the
dverage poorer thih bast obtalnéd in the' experiments Which'follows
Measurerionts in inohes (sanple teken Nov. 6%h):

13 B i auta 8 Sk 1L 2 3% g k13,

1,6 3102, 2.0°% 142,17 5 1.3, 2.4 7% Lk, itea x,008,4146 x 0.9,

. 18 %Y, 2,0 T 1 2l d 2 oMl 00 R AT x 2
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2.0 X 138} 2.4 x 1.3, 1.8 x 1.4, 1.8°x Led; 2i2'x 1.3, 1.9 x 1.8, 008
1i1ix 006,706 % 1035 1.9 x 1.5, 1.3 x 143, 1,2 x 0,6, 233 % 1.8,

1.9 x 17,2400 1,2, 1.9 x 1.2, 1,7-x 1.1, 1.7 2122, L. x 1.1,

1.8 ®i1,0,72.4 21,4, 4 x 13,15 x 1.0} 1.8 x 1.0, 1.6 1.1, ‘]

1.4x1, x 1.0y 190 252, 10 w1, 0,80x 045, 146 x 101, F UG
1B B8 x 11 A 5100103 1.0, /2.0 K 1us aeE Ly

Wl 110,8, L2 & 0.5, 206 A0S x 1.0, 1.0 %.6.7, 202 x 105,

ey X1.2; 1o5 £ 12, Tbm .2, 0.0 ¥ 0,9, 103 ©.1.0, 1.B:x1.2,
; l‘.é;x 1.1,"1.2 % 0.9, 2.0 x 1.1, 1.3 x 1.0, Le& % 0.7, 1.8 x 1,0,
o x 1~.i, 1.3'x1,2,72.8 x 1.0, 1.4 % 1.4, 1‘.2 X 0,8,,1,00% 047, 1
2.0 1,55009.3 1.4, 1.7 x 1:2. Average fensth's widtn W .49 i
J(B1 indav 5 }

Range 1.0°to 2.0

o 2/ ‘Growth of spap on large floating tray. . H

» g ihen plantsd " sumust 30° Qotober 1] November &
. Lenath (") . ¥ it
t 4 SN 3
G e i R 19 -
1 3 4
1 B 21 8
lg' @ 13 o
% 17 31
F . e 1. 2410
245 s i %
2! # 3 o s
No, mowsu; ¥ 11l 264 444
Avilength. ' “ca..0.75 1.84 1.8 1.59
Av. weight (gn) i 6.9 10,7 7.5
No. Welmbed | fH 38 o

PSEY L S - TR R
apat In sanple taken'Aug. 30tk to November Gth. Tho first sample
was appareritly not representative as my notes show that ‘6f 1,000
,bdken oni that date and transforred to fleats only 25% wers 2% long
or Longer, da compared with over 50% inithe sanple i he table. No .
groweh Goourred betwsen Oct..17eh snd Nov. 6th as the Semperatire was’

approdching ‘the lower limiy. at whioh feeding occurs. The Nov. éth



of frams - 04.100'7t. at 2,50, wire oloth - 60 sq.ft.

Saoke

samplé was taken because it was suspecteds.that the 00t. 17th sample
Was ot Tepresentative. The average for the whole probably lies
Dbetween the two. ;

‘Thé cost of the tray may be estimated as follows: wood
at .06 #3.60,
aails, lebour and copper paint oa. 2.00, Total original Gost about
8,00, The trays would probably lagt for thres years, with repaiut- =
ing, and ‘che aonual cost of the-tray would be about 4,00 of fwnich
nearly HAle migns Do labour: This is & cost of ca. 130 per 1,000 .
oysters if ths number reared is about 13,000..as this is apparently
oo Bigh & nusber Ghe cost, for best resulta, would px'vbub.ly e .40
or .50 per 1,000,

To uummariae the results wil;h the large floating tray: It
was_fousd 6o rear 13,800 oysters to an average lemgth of close to
4% with a mortality of about 101 4nd the production of a reasonably
200d+ = though not the best e snapo- only 51. were grown o one anoﬁher. :
The tray was Hoored in a very sheltered pum and very little trouble

was dnvolved in looking atter is. me oysters wers apparently not
“oversromded early in the season but bechme very mich so later -'as 15 '
indfeated by the smell amount of srowth'after \tha snd of augst.
Possibly ohe"of the hindzanael to SToWLH.was the stron FIGWLN of
algae ‘40 the tray. <
D 1s planned to extend the experiments with ‘b»rays of ‘this

type. By davering the trays the effest of ‘éxelusion of light and

e VBROT6E (e Ny erowth wilsh te studled dnd et the saie fine more
exposed situations can be used without danget of ‘loss. In éddition
5%tn1a 1 1n PLltind b try vaEious congantrations,bhe SFradts of
tuinhing part way through the season, the Veriations in growth and
shape “in different situations etc.
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3. Trays suspended from floats. A mumber of trays ea.
2¢ x 3% made /of wire ¢loth supported by.copper-painted hardwood
strips (1"x2") were suspended from a float, similar to those @esig-
ned for spat ‘collection. THe floats are desorived: and figured im
Note f28, Progress iop;u-ts, Atlantioc Biological Station. The insids
diménvions of the trays wers 22" by 347 - an area of about. 745 sq.
oden strips on edge.

inches. The sides were formed by 2%xl" w:
The. suspension of trays fpom floats offers some practical

aiffiéulty. The method employed was briefly as follows: For sach

set of b!’a]ﬂ four heavy (40 lb, -) ooncx'cr.g weights were suspended

by heavy galvanized wire (#9) (the "hnu- wire® fenge) spaced so

$hat they pissed the euds of the trays olode to the sides. The trays,

provided with wirés to'the corners waich could be hooked with & boat=
hook, were, attached to the large wires with smal} wire loops:and
llowsd to slide down. The trays were weighed with bricks to make

them sink and ‘each tray rested on two pleces of wooden strips nailed

on 6dge on the top of the tray hansath. This method was found to be
cunbersone but 1t Is a1fficult to desigi a method of suspending a
large number of trays one above the other.

Two such series of trays weme susperded from ome of the
two-puricheon floats. In each the lowest tray ‘was ‘about 8 feet below

the SurfiGe, and six trays wero spaced evenly between that. depth

| and o depth of about 3 feet. Trays were not placed mearer vis surs
/Adcs a5 they would then have beeu 1n Blav water cansed'ny the pun-

008 ﬁni the wire bags of shells which were hung sbout tlie float

to make 1t mtl 8table.

Tntortunately a heavy stdrn o Oct.29th,arter renoving
many of the hggs of shells caused the f‘lﬂlt to overturn and the less
of mich of the material just vefors the fifal examindtion. The data

are, therefore, somewhat'limited.
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In one series thé trays were opén and in the other they
were covered by & second similar trey fastensd upside down over each.

Lét us first donsider the open trays.

Six open trsys were put out on June 5th to 9th each with ' «
< 950 ‘spat, leavinig just over §" sq. in. per spat.

Table 3. Spat reared on uppermost open tray.

Length (") When planted . Aug. 4th Aug. 3lst Sepb. 29th
3 1 6 0
1 ¢ 6 6 16
1} 17 20 30
i 16 42 89

13 7 21 AL
2 8 17 105
2 ¥ 3 2
2 0 1 9
2% 0 o 0
’; 5 0 0 L0

Number measured % 56 122 388

ave Length od. 0,75 1247 1.55 174

No. weighed 3

Av. weight (gm.) 7.0

The growth of the spat in the uppermost open tray is in= .
dicated by fhe data in Table 3. an average 1@figth of 3% inches was
roached = slightly Higher than in the lirge Tloating tray. The shape
W sxcellont and tHe Weight at the end of September was high. No
clustering oceurred snd mortality was only sbout 5f.

The uppermost ;zray was examined mich more often ‘than the
lower trays as it was necessary £o remove the upper trays to get at
© ‘tho, lower. There was 4150 some thinning in'the uppermost - samples

preserved etc. The lower trays were &ll closely similar and in
'gens‘ru it may ‘be stated that the growth'was greater, the shape
poorer and the olustering worse (about 5% goown to one another). The
mortality was about 5%,

After the storm on Oct. 29th, 1960 living and 125 dead .
spat, were ;-eoavercd which had been dumped out of the lower open trays.

Tongs lespecially prepared to catch small material by weaying wires
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‘between the teeth were used. But’ it must be realized that the.spat
recoversd werse probably larger on the average than the spat es a . . &
Whole' on the lower trays. They are of some interest, however.

Table 4. Spat. from lower open trays on.float,rscovered after storms

247 average Lengtii 2,217
2

5

3
,WMWW.E
=
-(E

¢

$

[
0
1
The averdge weight was 16.8 em. 'i‘he largest was 4"xlf"xl™,
Tha suape was poor ahd thsre wes‘a bonsiderable amount of clustering.
¥ Turning now to the double or covered trays, they were put
Dt 2t ok, entiof Mey (27th to 3lst) with the same number of spat
16%ah, €57 ohe open trayss: imen eximined on July lith the upper-
most tray showed no mortality, not mich algae and 2 as the maximin
8ize of the spat. When recovered after the storm of Oct. 29th the
order of the trays could not be distinguished as they had broken
loose. The thres recovered wers, however, similar in every wiy in=
~{alcsping 1ittle or no affect of depth on the growth. 6.0% of the
2966 spat in the three trays were dead, and of the living 6.2% were
clustered the remainder belng single. In shape and proportion
clustered these were indistinguishable from those racovered after
dumping from the lower open trays. The shapes arejdaddosted by the
following measurements: 2.5 x 1.3, 2.3 x 1.0, 3.5 x 2.3, 2.0.x 1.4,
3.0 x 1.6, 3.5 X 2.0, 2.3.x 1.3, 3.0 x 1.3, 1.8:x 1.3, 2.2 x 1.6, 2.0 x
1.0, 2.2 x.1:2, 3.0 x 2.0, 2.5 x 1.5,:3.0 x 1.5, 2.6 x 1.6, 2.7 x 1.9,
204 x 1.7, 1.6 x.0.7; 1,5 x 1.0, 2.1'x 1.8, 2.5 x 1.4, 3.4 x 1.6, 2.8'x
1035 2.9 % 144, 2.7 x 146,229 % 1.7, 2.0 % 1,0, 3.4'x 2,0, 1.8 x 145§
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1.9:x 1.4, 3.0 x 1.8, 2.4 x 1.6, 2.7 x 1,3, 246 x 1.3, 2.0 x 1.3,
1.7.% 1.3, 1.7 x 1.2, 1,4 x'1.0, 156 x 1.0, /1,3 x 1.0. Average
length = width 1,70 (41 indiv.).

Table 5. Length of spat from double trays,

Length (" Number
Lengu Wi Nugber
34 13
1 22
1 19
& 20
2; 14
2 2
* 2. 15
BTy 18
3 4
3 1
3 1
4 2

The tabld shows the length frequencis:

The averags weight. of 40
was 15,9, gn. 4
When allowing for some influemce of selestion by the tongs

the spat from the covered trays and from the lowsr open trays are
very similar indeeds The former being ‘Somewhat longer but the latter
slightly heavier for their. lemgth. We may summarize these trays as
Producing the largest growth of any of the experiments both in length
and welght, but poor shape (L-W-1.7) and dome clustering (ca. 6%).
The mortality was low. The shape was inferior to‘any of the others
except those in .bhe enclosure on the shors. This is contrasted with
‘the excellent shape in the uppermost open tray. The latter:was
Handled very often whereas the lower open trays and the covered
‘trays were hardly handled at all,

" : 4lthough the trays suspended from the floats were shown
0! be ‘capable of Producing good growth and shape, the method is xok
very promising from a practical point of view. The suspension is
cumbersomé and so few trays can be suspended from a float that it

becomes expensive. The chsaper open trays must. be Tuled out owing
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Yo danger of loss. These difficulties must be overcomé if this

general seheme i's to be made as good ds the large floating tray.

or'as the shelved wire-cloth boxes which follow:
4, Shelved boxes of wire cloth, A box of " galvanized

wire cloth :

as made 6" x 12" x 24" (the dimensions being determined

largely By the aize of the pieces of oloth) and suspended on end with .

five horizont@l partitions or shelves making four compartments about

37 Nigh at the bottom and two.about §" deep at, the top. Into these .
were. counted {from bottom to top) 150, 250, 350,450, 550, 650 spat

respsctively. They wers put.out on the float June 15, and on July

11tn, had grown well but none of the compartments wee yet full, The
. box was hung with the top about 21 below the surface’and few algas |
‘or mussels settled on it.
On Aug. 20d about one hadf of the spat from each compart=

'ment were transferred o the corresponding compartment in another
< box aimi‘]a:. in every way exoept that it was divided imto six equal
compartments’about 6% x 113" x 4%
Table 6. Thinning of spat in shelved box, oH
Comp't . - Transferred to new Left in old  Dead ' Lost

‘Bottom A 5 1 4 -
B 125 3 15 24
c 175 178 217 30 extra
D 225 182 % 450 2 extra
E 215 234 21 20
F 325 260 55 10

It can be seen that some were lost or made thelr way from ofle come -
partment to another. These would be small enough to fall through
the meshes and must either have died soon'after.putting out the box
or have fallen through then. It is indicated, however, that there
was & smaller loss or mortality in the bottom compartment (about '54)

and more in the upper compartments (up to about 10%).



il
Table 7. Sizes of spat in shelved boxes, Aug. 2nd,

Compartmentsa.
Size {") * A (new) A (old) D (new) .D (old) E (mew) ' E (old

S S 1 6 - 1

7-8 1 s X 2 1 6

1 2 1 3 3 1 5

1.1-8 % 4 2 3 2 5

- 3 1 6 5 10

138 1 5 10 3 8

1 4 2 4 10 5 4

158 1 3 3 3 5 1

3 5 2 5 8 1

177-8 5 5 3 1 2 2

24 - 1 1 ke 4 it
AviLgt. 1.56 . Losa 1.36 131 1.55 1.2

Table 7 gives the sizes of ‘samplas of spat measured. It

| shows & tendency to select the larger spat in transferring to the
new ‘box, but 1t also inddcates that the spat in the lowest compart~
mént grew bost, 1n the "D" compartment least and better in "EM. NEW
"had nore spit but was thice as lurge. "D was wotually bulging ana
nons of the other compartments had mioh room left. Rough observat-
fon indicated a gradation from "A™ t6 "D" (and Smaller spat in "Fn

. than in "En??). 4

Table 8. Lengths of spat in shelved box, Aug. 3lst.
Cor .

A_(new) D (new)

- i
- 3

5 27

10 40
17 40
20 26
17 25

5 4
e o

Av. Lets 1.69 1.48
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Table 9. Spat reared in shelved box, Nov 9.

Compartment .
5 HENE Tl et T
Alive 73 128 1e2 213
Dead 1 [ 4 11
Averdge
weight (@m). 14.1 13.2° 10.9 9.9
Length.
ist e 1 - 2
1 1 1 4 Es
1 8 9 8 11
1 PR LT DR
1 oAy a8
2 NETRRE () T4
2 5 6 5 3
2 3 3 1 2
2 - 2 - T
Av. Let. (M) 1.94 1.77 1.75 1.70

Tables B and 9 show the growsh of the spat transferrsd: to
the new box. It shows that the lowest three compartments produced
spat of similar lengths; that the lengths deorsased to D and E and
increased ‘again slightly to F. The average weight of the spat showed
& steady decrsase from. to E and a slight inorease again to F. F,
although with mofe spat than E, has the advantage of another uncovered
side from which to get circulation. The shape of all the spat was .
200d. In the fuller compartments it was svident that the spat in

the centre had grown least.

The” above results, though somewhat crude, show that.there
are practical prospects to such & method. The mortality was low,. the;
shape produced was good and the growth fairly good. The method will
be Used in further experiments in 1934 which will include comparison
of effects of crowding independently of depth,-and of depth inaepons

dently of orowd'ng, the effects of handling and jarring in regard to

259
3

1.61

1.66

the formation of clusters and other minor points.

The boxes as constructed in 1933 require about 11 sq. ft.
of wire cloth (4t .06 66 cents) and a considerable amount of -labours
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Supposing 125 spat to the compartment or 750 to the whole this
represents a cost of 0.80 per 1,000 for materials alome and mot
including & mesns of suspension. This indlcates that the cost of
this method 'Without' Hodifioations {s double that of the large
floabing tray. A number of improvements are, howsver, possible.
Tt was found ‘that the Wearing quality depends to a large extent
on ;vciding racking the wire cloth, Bending cracks the galvanized -
surface and permits mséiug. It was found that,the wire suspending
the boxes should encirele them woven into the #illes | tuead .S
passing through only the upper corners,

Genérel discussion. ATter the cutline of edoh experiment
glven above it may be worth while to make What  generalizatioisare
possible, or rather to diseuss various problems and results in the
Lightiot all'the experfments combined. At this sarly stame this is
& natter of sketching the problens and putting formard questisns A

suggested explanations, Bet one of sumarizing results.
Growth. A great vardation in the size sttained by the spat at the
ond of their second sumer (15 months old) was fouad, = both in the

average sizes attained in the different experiments and in the siz

of the individuals within each oxperiment. The latter was always very
large - e.gs " to 28" in shelved box, 1% to 4" in covered trays

" suspended froi, the float, In faot the mintmum sizs always approached
thiémaximu size Of the spat planted and we can say that there' were
always some which grew very little and some which died without
growing at all. This suggests that some were always in very poor
situations for growth - often through overcrowding. It seems possible
al8o that some’were weakly or injured by the spring and would-Hot
have gﬁ or lived in the best conditions. A whole series of prob-
lems are raised in this conmection. What causes the dadividuel varia-

tions and: can they be avoided ‘or, rather, reduced by'sltering the



iig
‘arx‘ln‘gy‘i'nk of the Bpat or trags, by thimning ete.? From the pract-
ical Point of view this is very important and the relation betwsen
the mornua 608t (possibls smaller number of spat per container)
4nd increased growth is of interest in deciding what alteration of

 metliod pays. The'observations hitherto suggest that in mahy instan-
65 spat have been crowded to. sich & degrés that soms have been un-
able £0'pbow, Hore than & very 14tt18, and that crowding would be pro-
f1¢ab1y Fedited until these extreme conditions were elininated as

such sch dre Just so mich extra troubls with mo profit, Experiments

on orowding and its effects are yiamq for next sesson to supplement
the preliminary éxperinents with the shelved boxes (p. 15) i which
overcrowding was ingieated as a facbon in the raduction of growth.

“ Position in the containsr - such s, in sheltered cormers - lso appsars
0 play & part in the ingividual’variation superimposed on the effect
ot ‘oronding.. It 15 expected that more devailed observations in this
regard will ledd to alteration in the design t?f the trays, boxes ete.

The averagze sizes atfainsd by spat reared may be summrized

as follows: 5

’ Av.Length (") "Av.Weight -)
Enclosure on shore i TY!LL L i -poor_shape .
Large floating tray’ o 136 Ba. 8.  good shape.
Uppermost open tray 1.74 2 ¥..good shape.
Tover open azd coversd traye.ca. 22 08.16.  poor shape.
Shelved boxes, =

most_ crowded 1] gair shape

least crowded : i 74 -0 good shape.

"Poor shape® Heans long, ‘thin |oF twisted. It ia alwyé sccompanisd
by Jow weignt 41 reletion to length.

Crowding is indfoated as one of the Pifef factors Lufluero-
1ng the averads 8 WeLL agthe 1pd1vidual EroWth. Tt is the ehist
variant in the wire-cloth shelved boxes. The effectS of crowding are
HoPs ‘svident Tn the Average welghts than Jin the’average lengths owing

to its influence on shape. With the exception of the enclosure on the
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shore in which Firt1rteds ana' anoshérdng pikyed: & Pure,, the, avarase
size umﬂ(%ﬂ is ruugh-ly iR inverse proportion to the oronaing -

* the 1out {w-nen being the trays suspended fron the floats snd the
oSt oTowded belng the large floating trays and’ the nors orowded
shelves fn nﬁ-’ur- boxes. Crowding is, of course, related o eir-
culation and provably 15 offeotive throusn Tediicing the olrculation
and co‘asm-ncfy, the- food supply. In. the large floating tray cir-
oulat ibn was ossible only from below UNFOUEh the wire aid erowth my
be increased by opentng the ends to ctroulation, or'by changing the
"sivusbion of the tray €0 places with a stromger current. Experiments
are’planned to study-influence of ‘érowding and of strength of current.

' The experiments do not give reliable indicdtion of the ins
fluence of depth on the growsh. Near the surface ulgae grow luxuri-
antly and temd to Teduce the oirculation, while below a depth of about
FTueh bntgpontiiie negligible from that, point of view (probubly
owing to reduction of lignt). In the large floating trdy the algal
@rowth was very proncunced and, it is believed, @reatly Teduced the
dinculation, 1t '1s proposed to tryiexeluding the light, Changes in
dopbil axe ‘wLib provably.corrélsted With chandes tn the quantity of
food and in this respect very different in different situations. The
depth also influences the anount’of light, of whieh the direct effects
are not yet indicated.

The influence of.the foods supply, &s may be seen, enters
into orowding, circuldtion, depth and situstion in the fnlet; and
progress in the study of all these factors meeds first-of all obser-
vations on the food supply and 4ts correlation with growth, and, if
possible, experiments on the effects of altering the food. OnZe  of
the ohief fundasiental questions is what is the degres and nature

of the influence of the food supply om growth end fatness.



" (the ‘starfish by fopping. In the other experiments the mortality w

.21 )
Thn 4nfluence 6f genperature dnd salinity on growsh ase
not evident’ from our Tesults hitherto in'the rearing of spat. Other

studies have indicated that areas of high temperature (usually asso-

“olated with low salinity and low curréhts) are favourable to rapid

erowth, and’thisiprobably 4pplies to the resring of spat. Our éxper-
izients 10 1933 have ot been suffictent to disassociste temperatire
or lplhllt)‘ rém other factors. "

Boogh has been said to indicate the complexity of the

‘6ofid1t1ons and some 1ines of attack. As regards the experiments s &
‘Whéle it is worth umentioning that, except for the enclosure on the

8hors, the growsh appeared to be well above the average eccurring in

nature when spat ure groWing on the bottow. If iroreased by further
inprovenents it will probably be more than deubls tie-latter. This

15 in 1t8elr & valuable resulty,in addition to the reduction in mor-
bality. whigh wag the chist ovject n dlvll.oplns ‘these roaring methods,
Buryival. The survival was everywhere god and even in the emclosure

Con the shore the'loss (about 50%) was' below the average obtained when

spat are spread on beds even after an effort has been made to remove

about 10% o~ less, and, as has boen suggested above, may be consider=
ably reduced by avolding overcrowding.
Starfish settle on the trays early in the summer but do mot

FASAALERS wiukle nfke Vo' atteck the SpkE Veing reared although they

are quit ln-p ‘enough to attack the spat of the current year. The

avoldance of destruotion by starfish is probably the chief factor in
the reduction of the mortallty. The high proportion of the spat
paesing & length of 14" offers good prospects of avoiding the starfish
problen by a single year's rearing.

Shape.and The 1s indicated as the cliief

factor produoing poor ‘shape and clustering, In the- enclosure om the
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aore siltiness was evidently’the chief cause of the Very poor shape,

‘. but in the floating experiments overcrowding is lidicsted. In in-
stances-in Which ‘the ‘experimental trays were not disturbed all season
about 5% of ‘the  spat' grew to other spat - often to a degree making it.
meo!‘élblo t0 ‘separate them without killing one. On the other hand

- 'neu the spit were frquently handled practically none' of this
‘Gegurred sven in the sxtretie 6rowding:iu’the shelved boxes, It seems
that shaking sepirates the spat again id the early stages of the
clubtering.. Even Stien’a Emall proportion in clusters and the product-
ion of; ’ung- oysters is one of the advamtages of these rearing

Economic value. 'l'h- cost of khie-gesring indicates that the methods *
when properly developed will be of defliite value to the industry.

Thus'in the cheapest method tried - lirge floating tray -
the'vost/of the Tearing itself’was sbout .30 per 1,000 and in thle

4 expariment, 70% had reached or passed lengths of 13" and 20% 2" -

148, were past the greatest danger of s by deBbruction by star-
fish. Thug, by bringing into use’ another form of cultch (Conorete-
coated. urd\;ma_ra collectors) and,avoiding the great losses in the
£irst year, the rearing of spat: by thess methods promises to be
‘economically profitable. 2

Toronto, April, 1934.
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