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EJl:periments.!.!!. rearing small oysters, Malpegue~ a.937.

A. W. H. Needler.

Experiments in rearing small oysters in the Jlalpeque bay
area in 1937 were along three linesl the use of gravel fl.ts at
extreme low tide level; the use of floating trays wi th bo~rd bottom
and wire ends; and the use of board trays suspended from a float.
These were explored as they seemed to offer some prospect of cheaper
or more effective rearing methods than those already developed and
adopted. As will be seen below these expectations were realized
in the first two at least although further experiments are desirable
to confirm the tentative conclusions from the 1937 results and to
explore the possibilities more tboroughly.

Unfortun.tely the "set" in 1936 was both poor and late
and the yearling spat at the beginning of 1937 was, therefore,
unusually small. All the experiments described here were started
in July - i.e. after a considerable proportion of the aeason's growtn.
The results do not, therefore, give a complete picture and this
makes repetition specially necessary. It is planned to repeat and
expand the 1937 experiments in 1938 starting as soon after open
water as possible and using the 1938 spat which is of good size.

The detailll of the experimentc follow. For comparison
data are presented for spat reared in a floating, wire-bottomed
tray of the type described in Bulletin XLVIII and now extensively
used by the industry. The grov/th data are summarized in the table for
all the experiments.

Gravellli.!!.!U~~~

The rearing of small separate oysters on shallow natural
grounds was the subj ect of experiment in 1935 and other years and
the conclusion was then reached that the use of natural grounds was
not promising when comp"red with floating tr~ys. A number of
factors were responsible among Which may be mentioned growth of
algae and consequent silting and mortality 6r distortion, disperaal
by wave action sometimes accompanied by burying, penetration of
starfish to lowtide level and the very limited area of firm bottom
in sheltered situations. Later experience by oyster farmers showed
that in certain exceptional si tuations, such as small runs at the
mouths of creeks for example, separate spat could be reared successfully
but none of these comprised any considerable area. For an important
development of rearing on natural ground, which was obviously desirable
to avoid the expense of the trays, it was necessary to find considerable
areas of firm bottom not subject to ",hifting or to severe Vlave aotion,
not subject to excessive algal growths and silting, and sufficiently
high to aToid starfish, This seem"d an improbable combination as
in sheltered situations the intertidal zone is usually narrow in
this area and bottoms relatively soft and subj ect to silting.

Attention was first drawn to a promising area at the north
end of Li ttle Curtain island by }Jr. Brenton Clark, of 8ummerside, an
enterprising oyster farmer, and the area was explored early in 1937.
In this part of the bay heavy wave action has produced wide flats
near the level of an extreme low tide. At the north rn end of Little



Curtain island several acres of these flats consist of 6ravel lying
over red clay - a type of bottom in it elf resilltant to shifting.
It lies next to the shore and is protected by a great width of
sand flats at about the same level which break heavy seas before
they reach the gravel. The level of the gravel flats used in the
1937 experiments is such that they are dry at extreme low tides
only - i.e. for only a few hours each month. The depth varies
from about one to about three feet dur~ng the small tides when the
moon is over the equator. Starfish were found to be almost com­
pletely absent and the' algal ro th on the gravel very limited. No
fine silt was apparently settling. T lun the flats offered an clooe
an approach as could be found to the combination of firm bottom,
freedom from daBoe algae and silt, protection from severe wave
action and freedom from shifting. They also offered salty ater
conducive to the formation of a otrong ohell.

Preliminary experimento in the use of these fl ts were
started on July 9. An area about 75 feet by 42 feet was marked
off and divided transversely into four ploto of approxl . tely 800
square feet each. Spat and small oysters wers planted on these as
folloWBl

1. ca. 32,800 large 1935 spat reared on trays in 1936.
2. ca. 35,000 small 1935 sp t renred on trays in 1936.
3. ca. 19,400 lar...e 1936 spat selected by screening

after re oval from th collectors the previous day.
4. 100 cardboard oollectors wi th 1936 spat broken into

seotions.
Samples of each lot were measured on JUly 9, August 16 and when
the oysters were removed in the autumn. The data are summarized
in the table.

It was found that the pieces of collectors planted on Plot
4 were soon widely scattered by wa e action. The other lots were not
badly enough shifted to affect commercial operat ono seriously but
there woo unfortunately some mixture from one plot to another. Thh
was apparently very slight before the taking of samples on August 16
and it io believed that the sampl s taken from Plota 1 and 2 in
September were affected very little. The autumn sample from plot
3 however (Ootober 18) undoubtedly includeo nome oysters from the
other plots. The' opat in the pieceo of collectors on Plot 4 could,
however, be identified with certainty and plenty remained to indicate
the rate 0 growth.

Owing to the necessity of using infrequent and unreliable
extreme low tidco, removal of the oysters was otarted on Septe ber
17 and oyoters were recol'cred as followsl

lot 1. Sept. 22. 8 bbl. of ca. 2800 oysters/bbl. ca. 22,400
Plot 2. Sept. 17. 4 bbl. of ca. 4200 oysters/bbl. ca. 16,800

Sept. 22. 2t.. .. 4200 oysters/bbl. ca. 10,500
ixed lote princi"ally of :Hot 30ystersl

Oct, 18. 2 bbl. of ca. 5750 oyotera/bbl. ca. 11,500
Oct. 27. 1 bbl. of ca. 5750 oyoters/bbl.~

Total ca. 67,000



The 67,000 oysters recovered amount to about 78~ of the 87,000
oysters planted. Owing to the shi fting from one plot to another it
is difficult to estimate the proportion recovered from each plot
but they are probably about the same.

Owing to difficult co/'!di tions for recovery many oysters
remained some of which will probably survive (as will be apparent
in the opring of 1938) while a few were probably otolen by those
picking oysters in the vicinity, in api te of the employment of a
opecial quardian by the Department. Both the recovery and the
protection could be improved by oyotero farmers using the flats.
The important question at this st ge is that of the mortality. Only
about one per cent of the oysters recovered wer~ dead and it seems
tertain that the mortality was low.

The oysters in pl,ots 1 and 2 were somewhat overcrowded
in pI ces, leading to distortion. But the qua 11ty of the oysters
recovered was very good on the average. t'here not overcrowded the
shape wa. good and the shells average considerably stronger than those
of oysters reared on trays at the head of Bideford river.

en the measurements of spat taken from plot 4 on September
17 are compared wi th thoae of spat from t rays at the head of Bideford
river on October 19 to 22 it is evident that the gro th waa more
rapid on the flats. Oysters from plot 4 could be identified with
cerh lnty and the figures for the growth are not affected by the
shifting irom plot to plot. The s_ll amount of growth which would
occur after September 17 would not affect the pioture much but
it might have been different if the experiment had been atarted at
the beginning of the open water se son. Previous work has shown
th t much growth occurs before July 9 when these experiments were
started and this early growth may be greater ot the head of the
rivera than at Little Gurtain island. It is planned to repeat .nd
expand the experimenta in 1938 ao ao to give 8 better comp8rison of
the entire season's gro'th on the flats and in floating traya at the
head of Bideford river.

The capacity of the flats is of great practical importance.
It was evident that plotli 1 and 2 were slightly overcrowded although
this might have been overcome by raking the oystero over to reduce
clustering and burying, and to keep the distribution as even as
possible. The concentration on those plots riiay be taken ss the
approximate upper limit for these flats. Plot 3 was evidently well
below the crowding level.

An acre contaHls 43,560 sq. ft. or 6,272,640 sq. inches.
At the concentration of 0.3 oysters per sq. inoh, as in plots 1 and
2, this would hold about 1,880,000 oyaters. The average lengths in

~~~t~.}a~~c~e:~reI~' ~e~:; ~~~r~f~r~m;a~:s~~c:;;e~~a~rt~~~~tf~~is
will succeasfully produce about 1,880,000 oysters 21r inches long
per acre or would rear about 3,000 bbl. of potential marketable
oysters to that size. These figures are, however, baaed on the
asaumption that the mortality is negligible on the flats. tlsing tne
78~ recovery as a basia the figure is reduced to about 2,300 bbl.
Allowing also for a 15~ mortality from this 2t" size to marke~able

aize (certainly an ample allowance) the figure is still about 2,000 \bbl.

\



If oysters are disturbed to prevent clustering, crowding
1& probably a matter of volume rath r than length. ith thill
assumption 1,880,000 2t-inch oysten would be the equivalent of
about 3,670,000 2-inch oysters which would be wellr-grown tray
oysters. This is the production of about 400 4' x 12' floating trays
properly culled durir)g the growing season.

To summarizel
1. Preliminary experiments were made in 1937 in the use

for rearing small oysters 0 gravel flats at Little Curtain island.
The flats are at the level 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.

2. Growth from July 9 to the end of the season compared
favourably i th th t of oysters on floating trays at the head of
Bideford river. It is planned to have 1938 experiments cover the
whole season.

3. Spat on pieces of cardboard collectors were badly
scattered but small separate spat of 1936 and small oyst rs of
1935 wert 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 oysters were recovered but some
were left and some perhaps stolen. Only about l~ of those recovered
were dead and the mort li ty was apparently very low. The survival
of those left over winter will be observed.

5. The shape and shell-thickness of the oysters reared
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
as even as possible.

6. Assuming the concentration on two plots where some
overcro ding occurred without any raking to be about the maximum,
the capacity of the flats for rearing oyaterB would be sufficient
to produce enough 2t-inch oysters p r acre to make about 2,000 bbl.
of marketable oysters after allowing for a 15% mortality in the
interval. It is indicated that the capacity of one acre is
equivalent to about 400 4' x 12' floating trays. Even if th1&
capaci ty is not realized it is evident that these fl .. ts have great
potentialities.

7 •• ith a 75% survival on the fl"ts (which may be bettered
as compared with a survival of ov r 90% on floating trays, the cost
of producing small oysters fllil planting (including cost of producing
sep"rate spat) would be one half or less that of the floating trays.

~-b ttomed floating tray.

The re- r;'ng of separate spat, obt ined on cardboard collectors,
on floating trays with wooden covers and wire-cloth bottoms has been
described in Bulletin XLVIII and hRS been adopted by the ndustry.
Much of the expense of the trays of this sort is the cost of the
wire-cloth which at aeout 7 cents par Ilquare foot amounts to about
$3.50 per 4' x 12' tray and \'hich lasts 001 about three years. .ith
the development of a cheap preserv~ t1 Te for wood against ship ,orms
reducing the cost of painting a board-bottomed tray to a small amount



Earlier trlals of bOIJrd-bottoroed tr ys h d .-iTen di couraging
l' suIts but 1n th m the trays hed een Blade only four inches deep. This
depth is satisfactory ith wire-cloth bottoms throu&h which circulation
occurs but ia insufficient for a board-botto~ed tray in which all
circulation ia obtain d through wire cloth ends. In 1937 a tr 4 ft.
_ide, 12 feet Ion and 1 foot deep with sidaa, top and bottom of
wood and enda of wire cloth wall tried and it lave promising reaul ta.

12,000 1936 spat, hich had been removed from the coll ctors
July 8 to 1::' after being held on floats during the spring, ere
placed on this tray July 20. lleasure!!lenta of the ap t on July 9,
Ault\lst 20 and October 19 are giTen 1n th table and y be compared
with those for the same quantity of spat on a 4' x 12' tr y of the
usual type wi th wire-cloth botto and wooden sidea, COTeI' and ends.

The data indicate that the Irowth in the elll:periment 1
bo rd-bottom..d tray was more rapid than that in the ordinary wire­
bottom d trllY and that the ahape of the oysters produced as
reasonably good. The latter would doubtlens haTe been improTed by
more frequent raking or culling, the spat in the bo rd-botto ed tray
and wire-bottomed tray alike being uncull d throu hout the se son
and being rak.d over only once.

The following tabl ..ives approximate costs of maintaining
the board-bottomed tray nd the 01'( intlry wire-bottomed tray. 'J.'he
figures are only approximate as cost of both 1 bour and materials
Tary greatly.

Original costa
Lumber 50 sup. ft. ttl boards 0.75

36 lin. ft. '." x 4" .50
100 " "1" X 3" .50

Nails, staples 1. lb. galvanized .10
ire clot~ 50 s • ft. at 0.7 3.50

Tar-copper 1 gal. (two co ta) .30
Labour 6 hra. at .30 ...l.:.W!

7.45

50 sup. ft. t"bo'rds 0.75
75 GUp. ft. I" boardo 1.50
20 lin. ft. 1" x 3" .10

1 lb. g lTanized .10
8 sq. ft. t 0.7 .56
It ale (two coats) .45
6 hro. at .30 1.80

5'.26



The above figures are for 4' x 12' trays, made of unplaned spruce
and painted with the tar-copper oleate mixture. Experience has shown
that the wire-cloth will last for at least two years and often three;
so that the above estimates based on a life of two years are ample.
The wire cloth must be removed snd replaced each year for satisfactory
painting snd tightening. This accounts for the labour of upkeep
equalling that for the board-bottomed tray which requires more paint­
ing. ',rhe use of 1" boards for the COTeI' of the board-bottomed tray
is provided for ,,0 give ereater stability. Some damage by shipworms
is to be expected in the slats on the bottoms of the trays where the
protective coating 1s sometimes scraped off when trays are taken
ashore for culling. This has been allowed for.

To sUl!lll&rize the estim' ted costsl The wood-bottomed tray
has an original cost of bout $5.25 of which $1.80 is labour, and an
average annual maintenance coot of about 2.00 of which 1.20 is
labour. The wire-bottomed tray has an original cost of about '.50
of which $1.80 is labour, and an aTerage annual maintenance coat
of about $3.40 of which ...1.20 is labour. Averaging the total cost
over five years the aTerage annual cost for the wood-bottomed tray
is about $2.65 of which half is labour and the aTerar.e annual cost
of the wire-bottomed tr"y is about .22 of which $1.32 is labour.
The labour costs are about the same but the wire-bottomed tray has
an average annual cost of materials of about ..2.90 and the wood­
bottomed tray only about 1.33. Some saving may be poasible below
these estimates.

s the 1937 results indicate that the board-bottomed tray
is as satisfactory as the wire-bottomed tray and hao about the same
capaci ty the reduction in cost makes it preferable. Uonsidering
that the 4 I x 12' tray will provide good growing condi t ions for
10,000 spat if the larger rlpat are culled out and planted during the
suumer, the cost of the tray (exclueive of care of epat and tray
when in use) is reduced to about .26 per 1,000 spat reared, and of
this half is labour.

~~~~~D:.2!!!~f~

In the first experiments with rearing separate spat on trays
in 1933 a series of open trays suspended from a float were used.
(See "Rearing oyster spat protected from starfish" - a manuscript
report preaented April, 1934). Rapid growth occurred ut the ahape
was Tery poor on the lower tray~ which were not disturbed. It was
found, too, that suspension from a two-puncheon float was unsafe and
that the method of suspension used wall very inconvenient.

Late in 1937 a preliminary trill was m de of a variation
of this method. It was considered that about 30 trays 3 ft. by 8 ft.
could be suspended from a large 4-puncheon flo, t in six vertical
series of five. The cost would then be relatively low, now that a
cheap protection against shipworms is aTailable. 'rhere seemed some
prospect that the rapid gro"tn might make this method worth while
if practical difficulties could be overcome. The greater stability



of the 4-puncheon float, as compared wi th the 2-puncheon, largely
removes the risk of the suspended trays being overturned. In place
of the method of sUlipension used in 1933, e ch tray was suspended
individually with ropes in the 19~7 experiment. A einile vertical
series of 4 4' x 6' trays was use, the trllys being suspended at
depthll of 2', 3', 4' and 5'. <I a control a float in. 4' x 6' tray
with wood cover nd' ire bottcm was moored to the 4-puncheon flopt
from which the trays were suspended. 1936 spat, which had been removed
from collectors July 8 to 12 and "'Ihich had been held in the interval
on wire-bottomed trays, were used and 6,000 were placed in each
4' x 6' tray on August 5. This was the 8ame concentr tion as was used
1n the board-bottom d floating tray and the control tray.

The re "lte were in agreelLent wi tit t. ose in 1933. Gro th
on the suspended trays as more rapid and the shape poor. .l:he oysters
in the suspended trays were not disturbed except that the uppernost
tipped sideways a little in a star nd the level s readjusted
and the spat redistributed. This may accou t for the better shape
in that tray as compar d with the lower ones. In the undisturbed
trays a certain amount of silt settled.

It was found that the handl ng of the suspended trays was
difficult, and it appears that the extra labour needed for the same
care ss is given to floating tray may make the method more expensive
even if the poor shape cen be overcome. It is planned to continue
the experiment in 1938 using the suspended trays throuLhout the season
and giving some of them as much cleaning Bnd culling as has been
found desirable for flo"tin. trays and as will be given "control"
floattn. trays. A detailed record of the labour required for this
will be kept as well as records of growth tlnd survi val.

~ suomarizing~£1.~ i!1 ill1 rearing experiments.

The measurements of spat in the Il-bove rearing experiments,
including a "control" 4' x 12' wire-bottomed trlly, are surmariaed in
the ccompany1ng table. The table is larGely self-explanatory.

Sal!lples were taken wherever possible by cleaning completely
more than one small patch of the trllY or plot, in this ay avoiding
selection by picking up individual oysters.

The range in length, n.edian length, average (arithmetic .ean)
length and. concentration have obvious meanin.s.

The shape ill given as judged 'hen the sample was ex ined.
This takes into account factors which -were not measured such as
shell strength and bluntness of "lips". These judgements were de
independently of the figu~es for leng h/width. It is obvious, however,
thl't there is clo e correl tion, and it may be stated as a catter of
observation that in general a 10 f1 ure for length/width is almost
always accompanied by other good characteri tics. This is the only
figure indicative of qual1tyhich is iven, although average ~ight

is also desirable and bas sometimes been determined. The latter
brings thickness of the animal and shell thickness into the picture
although it does not differentiate between them.

The (length - width)/2 is iven us a bet~er indication of the
gro th thsn the length alone. The data would permit calculation ot
the relative area as indicated by length X: width but this involvGls a
great deal more work. The length is meusured as the greatest lellll>th
from th~ hinge to the pos;~~:~:.~~d_o!_:~~_~~~;:r~+ :~:, :w~~:~:~i ~~



~'~::~~~~:~~:';;'~'~~~~ ~;;; ~~.~
~. 193oJ~~:~::~m;:1~~j ~.l 1.96 U! g~~:jm~:lU:ot::edm ~~i~.i~

July
Aug.

tray.
("Cont-rol")

Tra,y8eu.pendedt'rom

1. Control,tloat1n••

1.3M"airlycood

lo5'1.erypoor

1.6lSVery})eor
1.19 Good
1.60 Very poor

Aug.

AUe_

Aue_

Aue_



Data are presented on rearinK experiments in 1937.

Spat and tlmall oysters planted on gravel flats at low
tide level at the north-went and of Little Curtain island grew at
a rate hich comparee favourably i th that on trays at the head of
Bideford rinr. About 7fff, were recovered and some living oysters
were left on the flata. It io indicated that enough oysters coul.
be reared on an acre of there flats to produce about 2,000 bbl. of
marketable oysters, allowing a mortality of l5~ between removal
from the f ts at about 2~" and attai ent of marketable aize.
The experioent w s very pro ioin. and thc flato of great appsrent
value for rearing purposes. Sh pe of U,e rCArsd oysters waD good.

Spat on a board-bottoUled floatinB tr'y, 4' x 12' and l'
deep with wire cloth in thc ends, rew I t about the same rate B.S

spat on a wire-bottom~d tray of the usual type. Shupe wus somewhat
poorer thun on the wire bottol:ls, but it io believed that this
could be overcome by handl ng. table of cost ).S presented
indicating the v.uch smaller expen"e of the wood-bottomed tray.



Re ring Oyster Spat Protected from st rfish.

Report on work during 1933.

Scope and significance. In this report are described

.some experiments in rearing oyster sp t on tray". in bO;J:es or in

protected enclosures which were initiated in 1933 chiefly as an

l.Itt. cle on the starfish problem. Losses caused by starfish: from

the time of planting spat until they reach lenp:t of 1;' o;r 2

inches ",re the most serious obstacle to profitable oyster farming •

.,ltho gh profit ble yields have been obtained by III ntin spat on

beds fro'" /hich starfish had been mopped even in the best cases the

105"s W s 1 rge. In some Cdses almost all the spat were kill"d, in

I:: ny over 90/0 were killed and a survival of 201. auld be considered

good and would assure a profitable yield. The collection of spat

h'J.s met Ni th good success each year since the work was commenced at

the head of Bideford river in 1929 and mortality of the oysters has

every~here been low after a zize of It inches has been retiched. So

thdt the starfish problem is one of the most importclnt f cing us.

L, another report already SUbmitted by the writer this

year ("Starfish and Oysters") an account is given of experiments

nd L~lvestii>ations attacking the problem inclUding improve~ent of

met ods for catching stdrfish. study of the distribution :J.'ld life

listory of st rfish nd study uf the 'sizes of starfish whi 1 C.i

tt ck oysters of various sizes. The 1 tter experiments sho;ved t at

oysters could usually rusist successfuLly the attacks of 6 rfish

if two-thirds as long as the "dian;,cter" of the st rfL,;h. nd it was

found tho.t the very great majority ~i' our st rfish were too s 11

to tt ck succesefclly oysters It to 2 inches long. This c firms

our previous observations that tt.e ffiortality of oysters was low



after reaching that size and our explanation of the losses as

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

starfish to the size at which they are relatively safe. The attempt

introduceR immediately a number of other problems - factors influ­

encing groNth and survival, designing cheap apparatus, crowding and

clustering and shtipe - and offers prospects of a number of beneficial

results in addition to protection from starfish - e .g. ~revention of

smothering, production of single oysters, more rapid growth etc. The

experiments during 1933 serve only to introduce the su.l\ject tind ex­

tensions are pl nned during 1934.

The experiments were carried on at or near the Prince

Edward Island Marine 3tation at the head of Bideford river. Many

of the statements made above apply only to the Malpeque bay or

simil,;.r areas as in other areas, of course, other problems are

often much more serious than the starfis problem - e.g. spat coll-

ection, losses from drills, etc.

Source~ of spat. Methods of spat collection aro related to

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

1933 were collected on cemont-coated cardboard "egg-crtite filler"

spat collectors in 1932. Those collectors all w easy separation of

the individual spat wh~ch is, of course, an advantage in the rearing

of single oysters. In previous repo!'ts on spat collection it has

been pointed out that Nhen large pieces of these collectors were

planted on the oyster grounds crol¥ding and clustertng resulted which

was practically 5 bad as with shell cultch and that they offered

little advantage over the latter. On the other hand the singled spat

when planted on ordinary or even relatively clean bottoms smothered



-3-

easily !lnd heavy losses occurred. Thus to make the cement-cOJ.ted

cardboard collectors worth while special methods of rearing the spat

~cessary. and the rearing of spat on trays etc. ,in addition to

its other vt1ntages would bring into usefulness another kind of

"cultch" to suppl~me'lt the shell cultch Ylhich has been hitherto the

chief satisf ctory materi 1 for spat collection.

It is planned to extend the experiI!lents to include some

trials with spat on sheL. as it cay be found that the rearing

ethods would be beneficial for thec s well as for the singled spat

from the c rdboard collectors, although special problems of separat­

ing the spat would arise. Shells. when available. are more satie-

f ctory thun the cdrdbcard collectors in d nUI!lber of ·...ays depending

chiefly on the more fragile n ture of the latter. a.nd may be a better

"cultch" material when spat are to be reared on trays etc. ,as well as

when the spat are planted directly on the beds.

Holdine; spat over the winter. Our waters are frozen over

for about four months and oysters do not grow for about six. The

holding of the spat during this season when no growth ocours offers

a speci 1 problem. The requirements for a method of bolding them

include: che pness, convenience, sufficient circulation to prevent

s othering and a method of .lacing the contb,iners on hard bottom

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

spring. AS it bas been found by several investigators that oysters

remain _alcost cont inuously closed during toe winter (Cd..o DC lit was

thOUght that it Nould be possible to hold them in bulk piled fairly

deeply. 'l'his has been found to be the case.

Over the winter of 1932-33 spat ere held in tr ys about

2' x 3' de of in cesh galvanized wire cloth supported by copper

painted hardwood strips 2" x 1" in croBs-section. Two of these trays



were originlilly made for rearing the spat. were tied together

face to face leaving a space about 4" deep. In each of t a trays

bout 20,0 spat were placed piled 2" to ," deep. The spat were

ostly 1 om. to 2.5 cm. in length and =ny ha sm3-11 piece of

the c~rdboard oollector att-ached. The tr9.Ys ere laoed on hal'd

bed uffioiently far below the surflice to escape the ioe. The

strips supporting the netting 01' which the trays were m de supported

th~m off the botto!'- slightly so that ciroulation was possible from

beloN as well as from above. The cpat were k.~pt in the trays until

t c end of }l.a.y and t that time between 51. and lOt were found to be

de d. A higher proportion of the smaller weI'''' dead them of the

1 rger. It is to be noted that a oert in 3l 11 proportion of the

spat re doubtless dead whe~ pl",ced in the trays in 19;2 nd it

is s fe to estiIn..ite the mort lit! during the winter at bout 51..

To test the effects of holding the spat in bulk at the

higher temperatures which were reached after the end of Muy. small

box of the ;" wire cloth 6" x 5" was filled with spat and suspended

from a float on June 2nd. By J41y 11th no nortality had ocourred,

those on the outside were growing Nell ,,-nd those inside not at all.

~:l~e silt h d settled dIllong the sp"t N_ich st have reduced the

circulation reatly. The a.bsence of mortality in this ca3e ShONS

that in holding spat over the winter piled some inohes keep there

is no need to spread the spat on tr3.Ys i!ll!Iledi tely to void J!lortality,

i.e. that there is plenty of time to arrange the trays and put out

the spat even llowing for bl1d weather and large quantities to be

::.pat put out in th l1utUlJUl of 1933 were pbced in simpler

cant iners mane for the purpo e. i. rectangul r frw:,e of 2 r 4 spruce

on edge was IIlflde, the 8'ire cloth for the botton n iled directlY to

it and protected by Nooden strips, and a simple cover made with vire
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nd strips. For use in the winter copper-painting is not

nece~s ry and unplaned lumber is sat isfactory, as the larvae of

Teredo settle only in the sumwer. Thus one of the chief sources

or dan er nd expense is absent in winter. The containers u$ed in

1933 'ere rUled completely 9.Il held bout 22,000 spat each of an

v r ~e len<"th of 2 cm. TIle cost of the teri Is in these con­

ta ners (inside dimensions 20" x 30" x 4.") was about 55 cents

(7 ft. 2 apruce at .02, (, sq. ft. wire cloth :it .06, and nails,

etc.).

Details of rearing xperiments. The experiments ~ere

ratr,er crude attempts along what ppeare<i to be promising lines.

They do, howeveJ:, indicate a number of factors influencing the

gro~th and survival and their action, and in a numher of instances met

with considerable :lUccess. They serve s preliminary tri ls on 'Nhich

to bas<l more intelligently planned experiruents. The methods included

(1) enclosure on firm shore at low tide, (2) large open floating

trtiy. l.3) trays suspended from floats and (4) shelved boxes of

wire cloth susper. d from floats.

The,spat used in tho trials .{ere obtained from aardho rd

collectors in 1932 and held over the Ninter as reported above. The

aLe v ried between extremes of bout 0.5 and 3.0 en. itr ost

tettieen 1.0 nd 2.5 9.Ild avera e and node about 1.75 C'll. S=ples

surement were unfortun tely left at t.e Prince

. rd Island Marine Station and the size frequencies c Mot now

be presented in detail, ut the above ill serve to indicate the

origin 1 siza which' 13 approxim tely the same in all the trials.

of the P.E.I.M.S. at the level of an ordinary low tide. It WBS

surrounded on three sidas by small stakes placed about 2" apart



to Nhich wire cloth W'iS atta ~d niaking an effective 'barrier keeping

Fig. 1. Enclosure for rt! ring sp...t. Bideford river, 19;;.

'"'!. '1closure :is prepared on June 2nd dnd 3rd ..n,' 4,500 'pdt were

1'1 nt ed in it on June 5th t r being an re_ of _bau 1 qU!lre

inc es per spat. storm from the NE p'led 1'1:my of t'e J. 'nto

'Ie i "1er Nestern c6rner of the enclosure on June 25th but par-

ently few escllped t'rom the enclosure,the force of the' ves being

broken by the spruoe trees .vhich had been anchored as bre..,j-wdters.

By July 9th there had been little or no mortality, consider...ble growth

nd a growth of algae (1,rge11 green) with~ut S yet .m accumulation

of silt. On AU • 'lth silt ",as coumuL.ting l1lIiong the 193oe, the

l' rth appe"red to hd,e slackened and considerable roportion of

the spat were dying .•\ sample was measllred and seoon· e nple on

.-\u~.;lst showsd little l!;roNth in the interval and an incre sed

.ortctlity. ;:,y .-\ug. ;lst about 2~ of soft silt had aocumul ted. On

::.ept.30th the SPit .vere relUoved, 2210 being reoovered liv<> and

between 1,000 and 1,500 dead (large1/ as separate vtilvea). The

Shape was very poor as compared with that of the spat re red on

flotits - being crooked, long nd thin rel tively. A fe,v measure­

ments inaio>ite this: in inches 2ixl 1-8, lxl , 1 xl, 1 xl, 2xl!,

ltxlt, 1 Xli, 2txl, 1 x7-B, 1 x7-B. Average lenl'th ( th =1.65

(11 indiv.). Range 1.2 to 2.5.
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Table 1. Spat reared in enclosure on shore.

When
~. ~ August 31. Sept.30.

Length (n)

1 4 0
3 3 1

1 24 11 7

i? 33 25 13
26 27 13

1 .. 12 22 27
2 1 10 8
2,. g 4 4
2. 0 2
2.. (j 0 0
3 0 0 1

Av.length. ca. .75 1.35 1.46 1.63
N=bcr weighed ----- 54 50
AV. weiRjht (BIll.) ---- 4.8 6.4

These shapes vary a l2;reat deal and some are extremely long "nd narrow.

The general results of this experiment are not as satisfact-

ory as in many eases of rearing on flodts. The spat were not crowded

more than on floats (not nearly as much as in some cases) as regards

the "rea per spat, but the circulation was probably more poorer. This

is indicated by the accUllll11ation of very soft fine silt Ifhich was

apparently responsible for most of the mortality and poor shape, dnd

possibly in part at least for the poor growth. On neighbouring unshel­

tered shore no silt accumulated and the spat occurring there nliturally

were of excellent shape and somewhat greater average size.

I had imagined, as a possible development, the use of a

stretch of shore protected from severe wave action by anchored trees.

It may be possible to arrange a second experiment in which more cir­

culation is permitted without sufficiently severe wave action to re-

move or destroy the spat. On the whole ,however, the results of this

trial are mch less encouraging than those on float,s, ,vitl! poorer

shape and growth. and Ii loss of libout 501-.
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2. Large floating tray. A tray 1.5' x 4' was made with 4x6

spruce on edge along the sides and 2x6 spruce on edge across the ends.

'rho floor of the tray was made of galvanized wire cloth nailed to the

frame and supported undernellth by 2"xl" stripes from side to side of

the tray. Al~ the wood was copper-painted after a priming coat of

white lead paint. The tray when placed in the water with small spat

at the beginning of the season floated with about 3" of the stringers

out of N' tel' and gradually sank until they were almost covered at the

end of the season. The tray was anchored in a very sheltered situat­

ion in McKinnon's creek at the he",d of Bideford river and a bundle

of. brush was tied to the line by which it was anchored t to form a

The tray was prepared on June 6th and 1.5,000 spat placed

in it. The inside area of the tray ',vas about 7,.500 square inches and

there was about one half of a square inch per spat. Growth, however,

was ..t first fairly rapid and there was an e:.rtremely low mortality.

Green filamentous algae grew. luxuriantly in the tray and large

quantities were reruoved on JUly 11th and AUg. 30th. 'rhe spat over­

lapped one ,mother almost from the beginning and by "ug. 30th ~;ere

piled about 2" deep. Few, hONever, were grown to one another and the

mort~lity remained 1m,.

13,800 were recovered ",live from tl}e tray and about 1,100

(less than 10i) de:ld, a few being lost. The percentllge gro,,'n to one

another W!3.S about .51- th.e remainder being single. Tho sl". pe. althOUgh

much better than that of spat from the enclosure on shore, was on the

aver"-ge poorer than best obtained in the experiments which follow.

Measurements in inches (sample taken Nov. 6th):

1.3 x 1.1, 1.6 x 1.1, 1.8 x 1.2, 1.8 x 1.1, 2.1 x 1.3, 1.9 x 1.3,

1.6 x 1.2, 2.1 x 1.2, 1.7 x 1.3, 2.4 x 1.4, 1.4 x 0.8, 1.6 x 0.9,

1.8 x 1.1, 2.0 x 1.4, 2.0 x 1.2, 2.1 x 1.2, 1.3 x 1.1, 1.8 x 1.2,
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2.0 xL, 2.4 x 1.3, 1.8 x 1.4, 1.8 x 1.3, 2.2 x 1.3, 1.7 x 1..5,

1.1 x O.b, 1.6 x 1.3, 1.9 x 1..5, 1.3 x 1.1, 1.2 x 0.6, 2.3 ¥ 1.8,

1.9 x 1.7, 2.0 1C 1.2, 1.9 x 1.2, 1.7 1( 1.1, 1.7 x 1.2, 1.9 x 1.1,

1.8 x 1.0, 2.4 x 1.4, 1.4 x 1.3, 1..5 x 1.0, 1.~ x 1.0, 1.6 x 1.1,

1.4 x 1.1, 1..5 x 1.1, 1.7 x 1.2, 1.7 x 1.1, 0.8 .j, 1.b x 1.1,

1.b x 1.2, 1. x 1.1, 1.' x 1.0, 1.3 x 1.0, 2. x 1.3, 1.2 x 1.1,

1.1 0.8, 1.2 x 0.8, 2.u x 1.<>, 1.3 X 1.0, 1. x u.7, 2.2 x 1..5,

1.8-1.2,1..5 1.2,1.bx1.1,1.1 0.,,1.3 i.O, 1.t x 1.2,

1.b x 1.1, 1.2 x 0.9, 2.0 1.1, 1. 1.0, 1. 7. 0.7, 1. 1.0,

1.7 x 1.1, 1.3 .x: 1.2, 1.8 x 1.U, 1.4 x .L .4, 1.2 ~ 0.8, 1.0 , 0.7 J

Length (It)

t
.5

13
.Lo

21
29
16

8
3

1.11
1.84
6.7

38

~
3

21
13
17
11

4

~
1
.3

~~
~3

h
10

3pdt in s=ples taken ,,-uB, 30th to Noven:ber 6th. The first stl.mple

vas a p",rently not representative s ny notes sholt th t of 1,000

tilken on tl' t <1 te and trl\nsferred to flee.ts onlv 2.5~ weI' 2" long

or longer, "'s compared with over .50~ in the sample in the table. No

rowth occurre between Oct. 17th and Nov. 6th as the tampe 'ature was

approaching the 10..er limit at which feeding occurs. The av. 6th



sample was t ken because it was suspected that the Oct. 17th sa~ple

was not represent tive. The verage for the whole probably lies

between the two.

The cost of the tray m y be estimated as follows: wood

of frame - ca.100 ft. at 2.50, wire cloth - 60 sq.ft. at .06 =3.60,

nails, labour and copper paint ca. 2.00. Total original cost about

8.00. The trays would proba ly l"st for three years, with repaint­

ing, and the oou 1 cost of the tray would be about 4.00 of which

ne"rly half might be labour. This is a cost of ca •• 30 per 1,000

oysters if the nu:nber re red is bout 13,000. AS this is app",rently

too high '" :lumber t;be cost, for best results, auld probably be .40

or .50 per 1,000.

To summarise the results with the large floating tray. It

was found to rear 13,800 oysters to an average length of close to

1.. " with a mortality of about 10'/. and the production of a reasonably

good - though not the best - shape. Only 5'/. were groNn to one another.

The tray was moored in a very sheltered place and very little trouble

Has involved in looking after it. The oysters were apparently not

overcro'Hded early in the season but became very much so l!1ter - as is

indic ted by the dm",ll amount of growth after the end of nugust.

Pos" bl\' one of the hindranc S to growth was the strong, ro'lth of

l"ei'lthetray.

It is planned to extend the experiments with trays of this

type. By covering the tr ys the effect of elusion at: lip:ht and

prevention of 19 1 I'rowth ~i 1 be studied and at the sar:1e time more

eXfosed situ tion;3- can be used without dan er of loss. In ddition

to this it is planned to try various concentr tions, e effects of

t iooin p rt w y throu the :led SO!! , the y ri tions 1 growth and

sh pe in different situations etc.



3. Trays suspended from floats, A nU.l!lber of trays ca.

2' x 3' made of wire cloth supported by copper-painted h rd ood

strips (1"x2") were suspended from a float similar to those desig­

ned for spat collection. The floats are described and figured in

Note .f28, Pro/lress Reports. AtldIltic Biological Station. The inside

d'imentions of the tr ys were 22" by 34" - an area of about 748 sq.

inche s. The side s were formed by 2"xl" wooden str ips on edge.

The suspension of trays frJm floats offers some practical

dif.ficulty. The method employed :as briefly as follows: For each

set of trays four heavy (40 1':>. -) concrete weights werb suspen ed

by heavy gal.v9.nized 'Nire (i9) (the "brace wire" fence) sj,oiced so

that they passed the ends of the tr ys close to the sideg. The trays,

provided with wires to the corners which could be hooked 'vith a boat­

hook, were attached to the large wires with II wire loops and

allowed to slide down. The trays were weighed Nith bricks to make

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

on edge on the top of the tr y beneath. This method was found to be

cU.l!lberso:!le but it is difficult to design a method of suspending a

large number of trays one above the other.

Two such series of trays were suspended from one of the

two-puncheon floats. In each the lowest tray 'Was about 8 feet below

the surf_ce. and six tray.s wera spaced evenly betNeen that depth

nd a depth of bout 3 feet. Trays were not placed nearer ~he sur­

face s they auld then have been in slack water caused 'J the pun­

cheons :md the ire bags of shells whic. were hung about the float

to make it more stable.

Unfortun",tely heavy storm on Oct.2ytt,.",rter ro oving

m ny of the b gs of st.el.l.s c used the flo t to nvertt.rn nd the loss

of .vmch of the m tari lust before the fin 1 ex i tion, Th~ D ta

are, ther fore, sope ,,_t li ited.



In one series the trays were open and in the other they

were covered by a second similar tray fastened upside down over each.

Let us first consider the open trays.

Six open trays were put out on June 5th to 9th each with

950 spat, leaving just over 4" sq. in. per spat.

Table J. Spat reared on uppermost open tray.

Length (II) When planted AUS' 4th Aug. 31st Sept. 29th

" 1 (, 0
1 6

2~
16

U 17 30
16 42 89

1 .. 7 27 115
2 8 17 105

~;
1 3 22'
0 1 9

2:t 0 0 0
J 0 0 0

Number measured 56 122 388
Av. Length ca. 0.75 1.47 1.55 1.74
No. weighed 51
AV. weiflht (pm.) 7.0

The growth of the spat in the uppermost open tray is in­

dicated by the data in Table ,. An average longth of li inches was

reached - slightly higher than in the 1 rge floating tray. The shape

was excellent and the weight at the end of september was high. No

clustering occurred and mortality was only about 51..

The uppermost i:ray was oxamined much more often than the

lower trays as it was necessary to r8move the upper trays to get at

the lower. There was also some thinning in the uppermost - samples

preserved etc. The lower trays were all closely similar and in

general it may 'be stated that the growth was greater, the shape

poorer and the clustering worse (about 51. glDown to one another). The

mortality was about 51..

After the st01'lll on Oct. 29th, 1960 living and 125 dead

spat were recovered which had been dumped out of the lower open trays.

Tongs especially prepared to canch small rw..terial by weaving wires
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between the teeth were used. But it must be realized that the sp t

recovered were probably larger on the average than the spat as a

whole on the lower trays. They are of some interest, hO'Never.

T ble 4. Spat from lower open trays on flo t,recovered after storm.

~
it
1
2
2
2
2..
3

~t
~ ..

Number
---;r-

10
30
.56
96
36

120
77
24 Average length 2.21"
26
o
o
1

The average weight was 16.8 gm. The largest was 4"xli"xl".

The shape was poor and there w~s a considerable amount o~ clustering.

Turning now to the double or covered trays, they 'Were put

out at the end of May (27th to 31st) with the same number of spat

in each as in the open trays. Hhen eumined on July 11th the upper-

ost tray shoNed no mort lity, not much gae and 2" as the maximum

size 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 three reoovered were, ho ever, similar in every way in­

dicating little or no affect of depth on the groNth. 6.01. of the

296& spat in the three trays were dead, and of the 11ving 6. 2~ were

clustered the re inder being single. In shape and proportion

clustered these were indi atinguishable from those rec('vered after

dumping from the lower open trays. The shapes are '. dicated 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,

2.4 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

1.3, 2.7 x 1.4, 2.7 x 1.6, 2.9 z 1.7, 2.0 x 1.0, 3.4 x 2.0, 1.8 x 1.4,



1.9 x 1.4, 3.0 x 1.B, 2.4 x 1.6, 2.7 x 1.3. 2.6 x 1.3, 2.0 x 1.3.

1.7 x 1.3,1.7 x 1.2,1.4 x LO, 1.6 x 1.0,1.3 x 1.0. Average

length - width 1.70 (41 indiv.l.

Table .5. Length of spat from double trays.

Number
-;r-

13
22
19
20
14
23
lB

l~
7
1
2

The table shows the length frequencies. The average weight of 40

was 1.5.9 gm.

When allowing for some influence of selection by the tongs

the spat from the covered trays ~d from the lower open trays are

very similar indeed. The former being some",mat longer but the latter

slightly heavier for their length. /Ie may "summarize these trays as

producing the largest rowth of any of the experiments both in length

and weight, but poor hipe (L-W-l.7) and some clustering (ca. 6~1.

The mortality was low. The shape was inferior to any of the others

except those in the enclosure on the shore. 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.

although the trays suspended from the floats were shown

to be capable of pr~ducing good groNth and shape, the method is I o~

very promising from a practical point of view. The suspension is

cumbersome and so few trays can be suspended from a float that it

becomes expensive. The cheaper open trays must be ruled out owing
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to danger of loss. These difficulties must be overcome if this

general scheme is to be made as good as the large floating tray

or as the shelved wire-cloth boxes which follow:

4. Shelved boxes of wire cloth. A box of t" galvanized

wire cloth was made bIt x 12" X 24" (the dimensions being determined

largely by the size of the pieces of cloth) and suspended on end with

five horizontal partitions or shelves making four compartments about

3" high at the bottom and two about 6" deep at the top. Into these

were counted (from bottom to top) 150, 250, 350, 450, 550, 650 spat

respectively. They were put· out on the float June 15, and on July

11th, had grown well but none of the compartments were yet full. The

box was hung with the top about 2' below the surface and few al@;ae

or mussels settled on It.

On AUg. 2nd about one ha:j.t of the spat from each compart­

ment were transferred to the corresponding compartment in another

box similar in every way except that it was divided into six equal

compartments about 6" x lIt" X 4".

Table 6. Thi~ning of spat in shelved box.

~ Transferred to new Left in old Dead Lost

Bottom A 75 71 4
B 125 86 15
c 175 178 27 30 extra
D 225 182 45 2 extra
E 275 234 21 20
F 325 260 55 10

It can be seen that some were lost or made their way from one com-

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 a smaller loss or mortality in the bottom compartment (about 510)

and more in the upper compartments (up to about 1010).
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Table 7. Sizes of spat: in shelved boxes, Aug. 2nd.
Compartments.

~ ~ E (old)~ ~ U9.!tl ~
~ 1 6 1
7-8 1 2 6
1 '3 3 .5
11-8 2 3 .5
It

~
6 10

13-8 10 8
lt 10 4
1.5-8 3 3 1
li 2 .5 1
17-8 1 1 2
2 1

Av.Lgt. 1.,56 1..54 1.36 1.31 1..5.5

Table 7 gives the sizes of samples of spat measured. It

shows a tendency to select the larger spat in transferring to the

new box, but it also indioates that the spat in the lowest oompart-

ment grew best, in the "D" oompartment least and better in "E". "E"

had more spat but was twioe as large. "D" was aotually bUlg.ng and

none of the other oompartments had muoh room left. ROUgh observat-

ion indicated a gradation from "A" to "D" (and °Duller spat in "F"

than in "E"??).

Table 8. Lengths of spat in shelved box, aug. 31st.
Compartment.

Size~) ~

t 1
6

1 3 27

H
10 40
17 40
20 36

2 17 2~

~~ .5
1

AV. Lgt. 1.69 1.48
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Table 9. Spat reared in shelved box, Nov. 9.
Compartment.

E • .L.....&. ..1h ..s. ~
Alive 73 128 162 213 259 304
De d 1 0 4 11 3 11

verage
13.2 10.9 9.9 7.7 9.4weight (gm)

Length.
1 2 4 2

1
.

1 1 4 Ii 9 10
l~ 8 9 8 11 12
1 19 12 15 13 13 21

~. 21 19 13 19 15 15
15 19 13 16 11 19

2~ 6 6 5 3 3 ~2 3 5 7 2 3
2.. 2 1 1 1

v. Lgt. (") 1.74 1.77 1.75 1.70 1.61 1.66

Tables 8 and 9 show the growth of the spat tr:msferred to

the new box. It shows that the lowest three compartments produced

spat of similar lengtr.s, that the lengths decreased to D and E and

increased again sli"htly to F. The average weight of the spat showed

a steady decrease from.A to E and a slight increase again to F. F.

althOUgh with more spat than E. has the advantage of another uncovered

side froe which to get circulation. The shape of all the spat was

good. In the fuller compartments it was evident that tt.e spat in

the centre had grown le!l.st.

The above results. though somewhat crude. show that there

are practical prospects to such a 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 indepen­

dently of crowd~ng, the effects of htllldling and jarring in regard to

the formatioD of clusters and other minor points.

The boxes as constructed in 1933 require about 11 sq. ft.

of wire cloth (at .06 66 cents) and a considerable amount of labour.
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Supposing 125 spat to the compartment or 750 to the whole thi13

represents a cost of 0.80 per 1,000 for m!iteri!ils alone and not

including d medns of suspension. This indicates that the cost of

this method without modifications is double that of the large

floating tray. A number of improvements are, however, possible.

It was found that the wearing quality depends to a large extent

on avoiding racking the wire cloth. Bending cracks the galvanized

surface and permits rusting. It was found that the wire suspending

the boxes should encircle thelli wo·~en into the sides, instead of

passing through only the upper corners.

General discussion. After the outline of each experiment

given above it may be worth while to make mat gener"lizatiomare

possible. or rather to discuas v..rious problems and results in the

light of all the experiments combined • .at this early stage this is

a matter of sketching the problems and putting forward questi:ms 01

suggested explanations, not one of summarizing results.

Growth. JI. great variation in the size attained by the spat at the

end of their second sununer (15 months old) s found, - both in .the

ver<i.ge siz Ii dtt ined in the different experiments and in the sizes

of the individuals within each experiment.· The latter was always very

1 rge - e.g. .. to 2.... in shelved box, 1" to 4" in cOl,ered trays

suspended from the float. In fact the minimum size always approached

the maximum 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

also that some were eakly or injured by the spring and would not

have grown or lived in the best conditions. ....hole series of prob-

lems are raised in this connection. 'That causes the indiVidual varia-

tions and can they be avoided or, rather, reauced by altering the
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arrluige:aent of the spat or trays, by thinning etc.? From the pract­

ical point of view thi" is very important and the relation between

the increased cost (possible smaller number of spat per container)

d increased growth is of interest in deciding what alteration of

method pays. The observations hitherto suggest that in I!lany instan­

ces spat have been crowded to such a degree that some have been un­

able to row tmora than a very little, and that crowding would be pro­

fitably reduced until these extreme conditions were eliminated as

such s!?at dre just so much extra trouble with no profit. Experiments

on crowding and its effects are planned for next season to supplement

the -prelimin ry experiments with the shelved boxes (p. 15) in which

overcrmyding was indicated as fetor in the reduction of owth.

Position in the container - such as in sheltered corners - also appears

to playa p'ut in the individual variation superimposed on the effect

of crowding. It is expected that more detailed observations in this

regard will lead to alteration in the design of the trays, boxes etc.

The average sizes attained by ,spat reared may be summarized

Avi : 63e;th (U) A4:~eir~o~r~~ape.
ca. 1.6 (la. 8. good shape.

Uppermost open tray 1.74 ? v. good shape.
Lower open and covered trays.ca. 2.2 ca.16. poor sh pe.

Sh:;~~\~~~~:ci - 1.6 7.7 fair shape.
least crowded 1.74 14.0 good shape.

"Poor shape" means long, thin or twisted. It is always accompanied
by low weight in relation to length.

Crowding is indicated as one of the hief factors influenc­

ing the average as well as the individual growth. It is the chief

variant in the wire-cloth shelved boxes. The effects of crowding are

more evident in the average eights than in the average lengths owing

to its influence on shape. liith the exception of the enclosure on the



shore in which siltiness and smothering played a part. the average

size att lned is rougcly in inverse proportion to the crowding -

the le st crowded being the trays fNlpencl.ed from the floats and the

most crowded being the large floating trays and the more crowded

shelve" in the wire boxes. Crowding is, of course, related to cir-

culatlon and prob"bly i~ effective through reducing the oirculation

....Lei, oonsequently, the foed supply. In. the 1 rge floating tray 0 ir­

culation w possible only from beloW' through the wire nd growth may

be incre".,ed by opening the ends to circul tion, or by ohanging the

situ:.1tion of the tr y to plaoes With a stronger current. EX'(leriments

are pl nned to study influenoe of crowding and of strength of ourrent.

The experimen1;s do not give reli ble indioation of the in­

fluence of depth on the growth. Near the surfaoe algae grolV luxuri­

antlv and tend to reduce the circulation, while below a depth of about

2 feet the growth is negligible from that point of view (probably

owing to reduction of light). In the large floating tray the algal

grJ:lwth was very pronounoed and, it is believed, greatly reduoed the

oil'oul tion. It is propo~ed to try excluding the light. Changes in

deptn "re Iso probably oorrelated with changes in the quantity of

food ann in this respect very dirt'e ent in different situations. The

deptil also influenoes the amount of light, of whioh the direot effeots

are not yet indioated.

The influenoe of the foods supply. s ;may be seen, enters

into croNding, ciroulation, depth and situation in the inlet; and

progress in the study ,,1' all these l' otors needs first of all obser­

vations on the food supply and its oorrelation with groNth, and, if

possible, experiments on the effeots of altering the food. Orce of

the ohief fundamental questions is what is the degree and nature

of the influence of the food supply on growth and fatness.



The influence of temperature and salinity on growth II

not evi 'ent from our results hitherto in tte rearing of spat. Other

studies h ve in'icated th,lt areas of high tem;lerature (usually asso­

ciated -uith low salinity and low currents) are favourable to rapid

growth, and this probably applies to the rsaring of spat. Our exper­

iments in 1933 have not been sufficient to disassociate temperature

or salinity from other r ctors.

Enougl! s been s id to indic te the complexity of the

conditions and so e lines of attack. AS regards the experiments as a

wh61e it is North mentioning that, except for the enclosure on the

shore, the gro'N';h appeared to be well above the average occurring in

n:>.ture then spat are growing on the bottom. If increased by further

improve nts it will probably be more than double tile 1 tter. This

is in itself a dluable result ,in addition to the reduction in mor-

t litr which was the chief object in developing these rearing methods.

SurVival. The survival w,,"s everywhere good nd even in the enclosure

on the :;hore the loss (about ,01.) was below the average obtained when

spat are pre",d on beds even after an effort has been Ill9.de to remove

the at rfish by mopping. In the other experiments the mortality was

about 101. 0- less, and, as has been suggested above, m r be consider­

ably reduced by avoiding overcrowding.

Starfish settle on the trays early in the summer but do not

reach large enough size to attack the spat oeing re,ued although they

are quits large enough to attack the spat or the current year. The

avoidance of destructi"'li by starfish is prot>ably the chief factor in

the reduction of the mortality. The high proportion of the spat

passing d length of 11" offers good prospects of avoiding the starfish

problem by a single year's rearing.

Shape and clustering. The overorowding is indicated s the chief

factor prodncinlS poor shape and clustering. In the enclosure on the



shore siltiness was evidently the chief cause of the very poor shape.

but in the floating experiments overcrowding is indicated. In in­

stances in which the experiment!!.l trays Wllre not disturbed all season

about 51. of the spat grew to other sp t - often to a degree making it

impossible to separate them lithout lUlling one. On the other hliIld

when the spat e frequently handled practically none of this

ocourred even in the extreme orowding in the shelved boxes. It seems

that sh king separates the spat again in the early stages of the

olustering. Even 51. '3 a small proportion in clusters and the produot-

ion of singl oysters is one of the advantages of thes rearing

EconoLio v lue. The cost of the rearing indicates that the ethods

whe.n properly developed will "of definite value to the ir.dustry.

Thus in the cheapest method tried - large flo ting tray ­

the cost of the rearing itself was about .30 per 1,000 and in this

experiment 70'/. had reached or plissed lengths of li" and 201. 2" ­

i.e. were past the greatest danger of 103s by d&struction by star­

fish. ThUS, by bringing i.1.to use another form of cultol. (concrete­

coated. C"rdbO:l.rd collectors) and avoiding the great losses in the

first year, the rearing of spat by these methods promisss to be

economically profitable.

Toronto, April, 1934.
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