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INTRODUCTIOwW

The study ol oyster culture anc 1ts consequent problems
oI the effects of environmental tfactors has been ol grect interest
to the civilizeu world lrom its econouwic view-point. betting
aside the Ruropean and Japanese oysters and dealing ouly with tnoe

American oyster, QOstrez virginica, the history of oyster culture

properly begins with W, K. Brooks (&), who in 1878, succeeded in

artificielly fertilizing the eggs of Ostrea virginica. The follow-

ing summer, 1379, he arrived at tiae conclusion that, in the Amer-
ican oyster, fertilization took place outside tue muntle cavity,
& striking diiterence from the Kuropean oyster, walcl: carries the
empryos within the mentle cavity until they are quite well ad-
vencea in development, ana are provid.d with she.ls ol their own.
This shedding of the naked spermatozoa and ova into the water makes
it vitael that tne eifects of certain emmironmental factors, such
as temperature and salinity be known.

The study-'oi the American oyster in Canade began in 1304
at Malpeque, on & bay ol the same namie in Prince Eawara Isiand,
with the establishment there oi & movable piological ptation.
in 1904 Dr. J. staftord (Y) started nis study of the lLife history

of Ostrea virginica, and in 191% presented nis report to the

commission of Conservation, Canada.
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1. Amemiya (1), & Japanese investigator, also worked on thne
early developmental stages of Portugese, American and English

oysters, with special reference to the effects of varylng sal-

Turning agein to Prince Edward Island, Dr, Julian Nelson
(7). made an investigation of oyster propagation in Hichmond bay
in 1815. In 1929 Dr. A. W. H. Needler (8) was put in charge of
oyster investigations for the Bilologlcal Board of Canaca, and a
permanent laboratory known as the Prince Edaward [sland Marine
Station was Located on Bideford river, an inlet ol Malpeque bay.
In 1930 Mr. H. P. Sherwood, an English investigator, carried on
his work there. The followlng series of cxperiments were carried
out by the author in 186k und-v the direction and guldarnce oI
Dr. A. W. H. Needler, to who.. I am greztly indebted.

bFraCT OF THEwrbhalUng

In the following experiuents on thne efiects of cifferent
temperstures, well-insulated thersostat boxes, designed by
Dr. 4. W. H. heedler, were used to Zeep the teumpersture constent
a. whatever cegree desired. Ice was put in the boxes for the
temperatures lower thnan room te.peratures, wnd thne boxes them-
selves .ut 1In a cement-lined well sunk in the earth.

1. Effect of Temperature on the Spermatozoa

The temperatures used 1n these experiments were away beyond
tiiose that the sperms would be subjeeted to in nature. 1t has
been s:iown by He F. Prytherch (8) that a temperature of £0°C.
is necessary before the oyster will spawn, &and the water in
pideford river, having reached &0°C., rarely drops more than.

500, and the highest temgerature found by Dr. Julius Nelson
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(7) was 74° F (x6.6°C.). In these experiments the temperatures
ranged from 5°C. to #0°C., spaced «t-5° intervals.

The sperms were obtained from ripe male oysters tnat had
not speawned or that nad only partially spawned, by "stripping",
i.e., a slight cut was wade in the gonazd and the products gently
stroked towards the cut, care belng taken to lncliude as little
of the tissue o1 the gonad as possible. The sperms thus obtained
were put in beskers containing sea-water having & salinity of
=7+5°/°9, Lpnough sperms were added Lo give the solutions & unitform
clouainess.

ihne object of the experiments was to determine the length
oi life of the sperw &t different temperatures. The "iifeM of
the sperus was defined as the period during which any motion .
caused by the rapid vipratioans of their tails, and typical of
Speru, could be observed. The sperms remalned motiouless until
put 1n sea-water, then they became violently actlve, tnis activity
gradually declining until "death" when they bLecame motioniess.
Care had to be taken during tae nourly examination of Lhe Speru
that tne temperature or the test saumple did not cihange until aiter
the observations had been waae.

Thie results ol tne experiments snowea that &t the nighest
temperature, 40°C., the life o. the sperm was only 9 hours, put
as the temperatures became lower the life bacawe longer uatil at
5°C., the speru lived l4c hours (Fis. 1).

These experiuments show that the temperatures tne s erw would

encounter in nature would not have an injurious eflect.

£« pffect of Teuwperature on tue Qva.

The ova (eggs), obtained by stripung ripe female OysSTers,
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were put in beakers containing sea-water with a salinity of Z7-3°/9°
The life of the egg was more aifficult to define &s there was no
visible activity, but for this work it was defined as that period
during wnich fertillhatlon by the sperus produced cell aivision and
development.

To aetermine the length oi the liite 01 Thne eggs under natural
conditions six tubes were partialiy iilled with sea-water Irom
Biadeford RHiver and eggs were adued to give uniform solutions. To
tne first tube sperms, IrelBnly removed irow a male, were added
immediately. To tne second tube sperws wele &aded alfter an interval
of ¥ hours, to tne third after an interval of 4 hours, to tne
lourth arter 6 hours, to the fifth af'ter & hours, and to the sixth
aiter 10 hours. in order to keep the temperatures consStant and the
same as that ol the river, the tubes were suspended in the river ‘
at a depth ol &bout & fRet. Later examlinstion showec that in
tubes 1, £, and 5, 1.€.,, in the tubes to which the =Eperms had
peen added immediately, and aiter intervals ol 2 e;-.uu 4 Hours, res-
pectively the e.gs aeveloped nOLQL;Ly} Dut in tube 4, wnere tuae
€z .5 nad been allowed (o -stand © hours before speris were aaded,
althougn polar cells were I'ormed, no further development took
place. Als. the eggs in tubes 5 ana 6 showed no signs of aev-
elopment and were apparently qeac.

The conclusion Irom these results was tunat tne lilfe ol the
unfertilized egg under normai conditions ol tewperature and sel-
inity was from 4 to 6 hours. (Fig. &). These conaitions wight

be called ideal in that the eggs were protected from silt, currents,
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enemies, ete. Julims “elson (7) found that in Richmond Bay,
P.E.I., the eggs tena to sink to the bottom in about ten min-
utes if the water is still, ana to wecame covered over with silt
or to be smothered by one anotier ana be xilled, s0 it is necessary
tnat tue eggs Le ieacnea by the sperws pbefore tuney sink to the
bottom. Nature seems 1o have proviaed wost adwirably ror this,
as, according to Dr. Paul Galtsoff (4), the males respond to tem-
perature changes wore readily anda seei to sPQWu first. The pres-
ence ol the sperms in the water causes the females to spawn, 50
when the ezgs are freed in the water, the sperms are already
present and active due to tnelr long life in cowparison with that
oi the ova.

Next tne effect oI nigh temperature on the ova was deter-
wined. Tne first temperature used was 40°C. oSolutions of ova
were heated to this temperature for 5, L5, 30, &aud 60 minutes, then
they were allowed to cool to room tempereture waue Sperws were
adaed to test thelr vitaliuty. Later examination snowed no signs
ol development, so it was concluded tnst tnis temperature killed
the eggs 1n all cases.

Inen a temperature between &58°C. and 39°C. was tried for
the sawe time periods. After the adaition of sperms the eg.s
developeu t©0 & certaln stage, but never reached the swimming
larvae stege (Big. o).

In & third series a temperature between 36°C. and &7°C.

did not prevent the eggs irom producing swimming larvee alter
velng heatea for 5, 15, ana ou minuies, but did when the ezgs

were heatéd for 60 minutes (Fig. 4).
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Eggs heated to 65°C. produced swimuing larvae even when
heated for 60 minutes (Fig. 5).

S. Eifect of Lemperature on Early Developuent

For tnis work the saume range of tTemperatures was used as
in the sperm experiments i. e., from 5°C. to 40°C. Bpérms and
eges were wixed in beakers containing salt-water having a salinity
ol g7.5°/°°, and the beskers were placed in the pneumatic troughs
71 the thermostat boxes. The results are shown in Fig. 6.

At 40°C, the ezgs did not show any signs ol development,
as was to be expectea Ifrom the previous set ol experiments.

A temperature of &b°C. also proved too nigh tor thne aevelop-
ment of swimming larvae, although polar cells were formed and some
segrentation took place. This scemea to be & contradiction of one
experiment 'n the previous series, i.e., when the eggs were heated
to 85°C., and, after being allowsd to cool to room temperature,
on';eing fertilizea with fresh sperms produced swlimming Jlarvae
(Flg. B). .Tﬂc conaitions ol thne two exXperiments, nowever, &re
entirely different. In the former experiment on tne erfect orl
temperature on the eggs, fertilization took place &t room tem-
perature, by sperms that had not been subjectea to the high tem-
perature; while in the experiments on the effect ol teyperature
on the aevelopment, Lertllizétlon had to take place at 35°C.,
by sperws subjected to that abnormally nigh temperature. Al-
though fertillaation did take place at 36°C., norumal cevelop-
ment di« not 1oliow.

The next iour temperatures used proved sultablie for the
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development o: the swim.ing larvae, i.e., 00°C., <5°C., <0°C.
and 15°C., the only diiference peing tne time involved. &t 80°C.
only & hours were needed irom the tiwme the ova and sperm were mixed
until swimaing larvae were produced. At 15°C. the process was
much slower, taking &5 hours for the production of swimming larvae.

At 10°C. only a few polar cells were formed and no further
development was seen.

Finally at 5°C., the lowest temperature usea, not e#en
polar cells were 1orwed.

The deduction from the above experiment. wus tnat that the most

sultable temperatures for the early aeveloygent of Ostrea viginica

are between =0°C. znd 50°C. This work is also in eagreewen. witn
that done by H. C. Dannevig (o), who found that in the development
ol fish eggs high .emperatures increased the rate of adevelo.ment
and low temperatures prolonged it.

Effeect of Salinity

The salinities of the followin, experiments were deter-
mined Ly using & Knudsen's hydrometer. The sali.ities higher
than normal, iie., uigher then z79/°° - Z28°/o0o, were obtained
by concenfrating sea-water, then ailution with normal sea-water
until the desired salinity was reached. Thne lower salinities
were obtainea b} ailuting normal sea-water w\th rain water caught
in glass jars, so no factor other than salinity would pe changed.
sperms and ova Ior this work were obtained in the sawve manner as
Ior tne temperasture expgeriments, anc the solutions werekept atc

room Lemgeragure.
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. Effect of Salinity on Sperms.

Nineteen solutions ol sperus were made up in sea-water
verying in salinity from 0°/°° to 40.6a#8/°°. The results were
interesting in that the salinities giving the longest life
periods were several per wille lowere then normal for EBiae<ford
river. 1n the solutlion with salinity of <&.x°/°° the sperms lived,
i.e., they showed activity, for <& hours, and at a selinity of
20,509/ the life p riod was 41 hours. At 0°/°° no movement
ol the sperms was seen, &nd at 5°/°° the moveuwent was very silght, so
slight that tnis salinity is not included on the graph (Fig. 7).

Phe salinitkes ineluded on the grapyh range from 4.6°/°° to
40.68°/9°9, witn fiiteen intermedizte between the winimum and max-
lmum. As was to .e expected, at tne two extreames the lil'e periods
were shortest, Deiﬂg £1 nours at 4.,6°/°° and gk hours at 40.68°/°°,

In Bideford river the salinity seldom drops pelow x79/°°,
excepl &t the very heesd aiter a heavy f&nﬁ when 1t may reach
xd°/oe, nor does it often exceed =9.5°/°°, tne greatesg variation
being between z7°/°° ana z9°/9°0,

The results oi the above experiments snow that tue natural
variation in salinity &s found in the river would have little or
no eliect on the lire o1l tlie sperms.

z. HRifect of Halinity on Herliy pDevelopment

Ova and sperms were mixed in beakers oI sea-water ha 1lug
the same sallinity range as that used in the experiuments on tie
errecté of salinity on the sperms, i.e., between 4.,6°/°° and
40.68°/°°, The results showed that at all salinities between

1l4,59/°° and &8B.8°/°° the developmenl progressed as far as
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he first swlmulng larvae stage. Thls agrees with the results
obtained by I. Amemiya (1) In his work on tne early developmental
stages ot the American oyster. At Salinities lower than 1l4.5°/°°,
althougn polar cells were formed ana some segmentation took place,
the dévelogment was irregular ana did not result in swimming
larvae.

The results of the experiments on the effects of salinity
bear oul the statement wade by Juliius Nelson (7) in 1815 in
his report of his worx on oyster propagation in Richuond Bay,
viz., that too much: emphasis was placed on density.

Owling to diificulties in keeping larvae &live during Lhe
stages of develoyment between the first swimwing stage and the
time of settling as spat, the experiments were not carried fur-
ther. Possiply the variations in salinity would have more effect
during this period, as was suggested by A. E. Hopkins (5) in nis
diseussion oi the facvtors influeneing the spawning and settling
of oyster larvae 1n (G&alveston Pay, Texas. He ssggests that thne
larvae depena either directliy or_secondarii; on & sallmity greater

than 20°/°° in order to developy to the setting stage.

CULCLUnLON

l. The life of the sperm was prolonged by lower temperatures.
£s The life of the unifertilized egg, under normal conditions,
wes from 4 to 6 hours; 40°C.killed the eggs; 35°C. apparently

did not harm them; &and &8°C. - &9°C. and 38°C. to &7°C. had
intermediate effects.

. oSwimning larvce were ceveloped at temperatures between


http:aeV8.L0.rhl1el1t.al

-~ L)

15°c. and 80°C. #»t 15°C. <B5 hours were required, and at o0°C.
only & hours. Above snd belo these teuwperatures the larvae lalled
to reach the swimming stage.

4, The sperms hag the longest life at & salinity between
20.8°/9° and £3.k°/°9; at these salinities the sperms were &active
for 41 and 4< hours respectively.

5., owimuing larvae developed at all selinities belween

14.50/%° and 58.89/9°,
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Variations in Numbers ol Qyster Larvae in Correlation
with Temperature and Salinity
By sMrs. L. H. hicherdson (nee A. L. Clark)
(Part of thesis submitted to McGill University
in partial lulfilment ol the requireuments
for the aegree of M.sc., May 1909).

INTHOLUCTLION

The following paper outlines the results so far obtained
from a systematic study of the numbers of oyster larvae present
in plankton collections, taken at the pPrince pdward [sland Marine
Station, during the summers of 1830 and 193l1l. Altnough at present
certain conclusions &appear toc be obvious, it will be necessary
to continue further along these lines before a definite state-
ment as to results may be made.

The spawning ol the American oyster, 0Ostrea virginica,

does notl take place until the water reaches & temperature of
20°C. The ova and sperm &are shed into the water, and Iertili=
lzation is external. Tne subsequent segmentation is irregular,
the rate depending on the temperature and salinity. The eubryo,
alter a I'ew hours, develoys into & swimwing larva, the trocho-
phore, which, in laboratory experiments at le«st, tends to rise
to the surface.

With the formation oi a larval shell, the prodissoconch
(stalford), the larva Lecoumes & veliger, typical of wolluscs.
Tn;s veliger lncreases in size, the early stages being known as
the "straight-hinge larve," having tne two valves of tue shell
syumetrical. Later the symmetry is lost, the left valve be-

coming larger and more convex than the right, the lerva cnanging
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to the "umbo-lLarval". Ihroughout tne trochopunore ana veliger stages,
tiie oyster darva 1s free-swimuing, &and &n increase in size and in
complexity oi the organs of locomotion and digestion taxen place.
(stafford and Brooks).

According to sStafford the free-swimming period of the American
oyster lasts for about two weeks alter the shell-bearing stage is
reached. The larva then setfles, becoming cemented py its left
valve to some solid surface, siuch &s a rock or an oyster snell, and
is known &s the "spat". This develops the spat shell or dissoconch,
and remains fixed, unless aisloagea by outsiae forces, during tne
rest of its lile.

Some knowledge oi the geogra,hy anad hydrography ol the area
under consideration is necessary for tie interpretation of the
observations. Bideford river is &an inlet of Malpeque pbay, and not
& "river® in the true sense oi the word, tne water being salt, not
fresh. The area of Malpeque bay and its inlets is about 40,000
acres; across the moutl oi the bay 1s a string ol isiands prevent-
ing, to a great extent, the mixing of the water of the bay, &nd of
the Gulf of St. Lawrence. The bay is shallow, the greater area
having a degﬁn of' about 1z feet only, and the greatest depth 50
feet. For these reasons the temperature of the bay and its inlets
is comparatively nigh for thnis latitude. Since only & few streams
flow into Malpeque bay, the salinity is quite uigh even at the heads
of the inlets.

Experimental work on oyster culture has been c&rried on at
the Prince Edward Island Merine Station, established on Bideford
river, by the oiologicel Board of Canada, gSeveral oyster beds

were reserved Ifor this work, the two chosen ior the Iollowing
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study being paugh's bed (station 2001) at the head of the river,
end Pulpit bed (Station 2002) 1l wiles nearer the bay.

Collection of pamples

A rotary pump was employed in taking 50 gallon samples
of water from the surface and Irou the bottom, the water belng
strained tprough a tow-net of No. 18 bolting siik, ana the plank-
ton collected in a wide-mouthed jar. The cateli was preserved in
formalin and later concentrated to between L0 c¢.c. and 15 c.c.

The samples were received in this condition.

At the same time a3 the pump sauples were taken, temperature
readings for tne surface and the bottom waters were made. Samples
of the water were alsc taken, from which the salinities were later
calculated by means ol a Knudsen's hydrometer.

Examination of samples

Thie samples were brought to 2 uniform volume, 15 c.c., by
the adaition of 5% formalin. Tne bottlie contalning the sample
was shaxen until the contents were evenly dispersed, then two
one-half c.c. samples were teken witn a plpette, and placed in
wateh-glasses. By & circular movement ol tue watch-g&ass tne
material was collected at tne centre, &nd wes then examined under
& binocular microscogpe.

Namerous forms were found in the saumples, lnecluaing gas-
tropod larvae, diatowms, bivslve larvae, etc., as well as much
debris, the latter especially in the bottom samples. Speclgl
attention was udirected to the study ol tThe many bivalve larvae
present. Employing thne method used by oStafford (11), the larvae

were separatea and measured by an ocular micrometer, until the

identification of the oyster larvae was deterumined.
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The older umbo-liarvae were easily recognizaple on &account
of tne syumetry, previously mentioned, of tne valves. No attempt
was made to distinguisn the straignt-hinge larvee 0l thne oyster
from tnose of the other bivalves, because tne very great siwilar-
ity was confusing.

The number of umbo-larvae in each one-halfl c.c. was counted;
the two results added together; and the suw multipliea by 18 to
glve the approximate number oif larvae of the later stages present
in the original 50 gallon seample..

Using the oyster larva, the salinity, and the temperature
data, graplis were made ifor each of the stations for the oyster
larva seasons of 1980 and 1231.

Qbservations

In tie interpretation ol these graphs, 1t must be borne
in mind that the results are only approximate, and glve a very
generalized picture.

pulpit Bed (btation 200c), 1930 - (Figure 1).

The Lirst oyster larvae were found in the bottom sample
taken June zo6th, and the last larvae were observed in the sur-
face sample of August 15th, giving a larve season ol about seven
weéxs. For this time the greetest number of larvae Were found
in bottom samples ol July 10th and July £cnd and in the surface
samples of July kxnd, <4th and August 6th.

There was lLittle temperature variation during the seven
week period, the maximum being <3.1°C. at the surface on June
27th, and the minimum 19.7°C. &t the bottouw, August leth. The
temperatures hovered between these two extrewes with no except-

ional rise orfall.
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The salinity was aslo relatively constant, varying between
29.79/°° and £8.b5°/°°. wvince the water is comparatively deep at
this station, changes in salinity due to heavy rains &are not
strongly merked.

Paughts ped (Station 2001), 1950 - Figure ).

Oyster larvae were first found in the sample taken July Li5th,
and the last in the sample of August =£b5th, inaicating a larva
season of only 41 days, sbout a week shorter than for Station
£200% for the same year. The two main peaks ol the larva curve
occurred on July £4th anc 30th. 5

The temperature varlations at this station were greater
than at 2tation €002, as was toc be expected on account ol the
shallowness of the water. Tne meximum tempercture was z4.4°C.
at the surface, July &£5th, ana the minimum 18.0°C. &t the
bottom, August 1lZth and 18th.

greater

The salinity also showed/variations than at btation
£002. At the surface a drop on July 6th, and on July 1lbdth, was
due to heavy rain duluting the water during low tide..

Tne 1980 maeterial had been previously worked over by H. P.
Sherwood (10). His résults aiffered from the above in certain
aspects, although soumwe of his major peaks are coincident with
those in Fig. 1L and Fig. 2. Tnis d@ifference umay be explained by
the condition ol the sampies wnen studied for the second time, or
else by different methoas ol procedure.

Pulpit Bea (oStation 200z), 195 - (Figure 3).

Tne cnarts for 193l give a wmucii better picture ol the

correlation between temperature and the numbers of oyster larvae.
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At Station 2002 the oyster larvae were Iirst observed in the
surface sample taken July lith; and were last seen on August £znd,
a larva season of &bout six weeks. The curve has two main peaks,
one on July zznd, the other on August 5th. In the bottom sample
taken July xzEnd, approximetely 575 oyster larvae were found, about
seven for each gallon of the original 50 gallons. Tnls is &
greeter number than was found for this station in 1930, when less
than {ive per gallon were present.

The teuwperature curve also exhibits two maln peaks, tie
one on July llth, and the other, continued over & longer perioa,
Irom July =drd to oist.

It is to be pointed out, that, in studying these graphs,
the temperature and salinity at the time oI spawning is more
important, than the temperature and s&linity during the peak
time of oyster larvae, since tihids is only the result of spawning.

In ig. &, tne‘eyster larva peaks lag several days penhind
trnose or the temperature corve. On July b5th the temperature reacned
'hO°C. causing soie oysters to spawn and giving the larve peaks
of July l1l4th, 15tnh and létn. On July Llith the temperature reached
©d.6°C. causing the greatest spawning burst or the season, result-
ing, on July £2nd, in the maximum number of oyster larvae. ITne
temperature sgailn rose on July xdrd and continued high until
July &lst, as mentioned before, resulting in the second burst
ol spawning, giving the sccond larva peak on August bth.

The leg in days between the temperature peak and the larva
peek is probably due to the time that the oyster taken in

reaching the size at which it is readily recognizable. The fact

that there is a greater lag betaeen tne high temperature ol
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July llth and the larva peak of July x«<nd may be explained by the
sudden drop in teumperature on July 18th, which, since tne rate of
development depends on the temperature, resulted in a longer
lapse of time before the larvae were recognizable.
Paugh's Bed (Station £@01), 1931 - (Figure 4).

The first larvae were found in samples taken on July 9th,
and the last in samples taken peptember lst, giving & larva season
of nearly eight weeks. Two high peaks occurred during this
season, one on July l6th yieldin., about ten oyster larvae per
gallon 9520 gor 5u gallons), and the other, on August ord
yielding an average ol slightly more than 16 larvae per gallon
(or 810 for 50 gallons). These constitute record high figures
for this area.

The temperature peaks for ctation 2001 were slightliy in
advance of those for station 200k, as was to be expected on
account oi the snalldwness oI the water. On July lltn the
temperature reached 2£7.1°C., resulting in the spawning of a
large number of oysters, the subsequent lerva peax extending
from July 16th to July Z2lst. The fact that the larve ueak 1is
broad may be explained by the continued nigh temperature after
July 5rd, which did not rall below £0°C. This would also explain
the short lag of the larva peak behind the maximum temperature.
The temperature on July l8th dropped to 17.4°C., which was foll-
owed by & rise to £4.6°C. on July &#th, and reamined high until
July olst. This second temperature.rise resulted in a burst of

spawning, followed b &a correlated peak in the number of larmme.
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After the second temperature and larva peaks, both curves smooth
out gradually, the number of oyster larvae dropping until none
were found after September 5th.

Elthough not shown in Fig. 4, oyster larvae, at tne ratio
of about one in three gallons, were found 1ln the sample taken
on beptember £Zlst. This wes unusual, because the temperature
al ter Augﬁst <9tn was below Z0°C.; however, on September l4th,
there was é rise in temperature to 1l8.x°C., &and this rise must
have bLeen sufficient to cause some fipe oysters, whnich were caught
py the earlier raiilng temperature, to spawn.

A similar case, not indicated in Fig. 4, was found at
Station Z00&Z. Here the same nuuber of larvae, i.e., one in about
three gallons, was found in the sample taken September 18th. This
was probably due to & similer rise in temperature to 19.4°C. on

Septeuber 14th.
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CONCLUSION

The conclusiong errived &t from the study of the graphs
are only tentative, more extensive work being necessary before
any definite statements may be made, but, at the present, the
results so lar obtained appear to indicate that:-

1. For the year 1930, at both stations, there was very
little correlation between the temperature and the number of oyster
larvae, due to the slight range of temperature variation through -
out the larva season.,

£. For the year 1931, at botn stations, there was a fairly
close correlation between the temperature and the number of oyster
larvae, due to wore pronounced temperature changes during the
season.,

3. The lag between the temperature peak anc the larve peak
is due to the length of time required for the oyster larvae to
reacn & size easily recognizable.

4. The length of the lag betweenlthe temperature and larwa
peaks varies with the tewperature.

9. No correlation could be founukbetueen the salinity and

trie number of oyster larvee.
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