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ABSTRACT

Laboratory eXp eriments with the giant scalilop,
magellanicus, show that it acclimates to temperature,
temperature becoming h zﬁer as the acelimation Tempers
However, regardless of acclimation level, there is a s
in tolerarnce to high temperatures which may be related
spdwﬁiﬂv cycle, Toderance to high temweraturgg was found €
in late summer, near bpawwfﬁg time, No COﬁ”la?iV% eviderce
to support previous suggestions that qmaliu immat seallo
less gsensitive to high temperature than are the s, Saa
from the Bay of Fundy area seemed slightly MGSS resisgtant =

temperatures than were Gulf of St. Lawrence stocks,

in the Gulf of St., Lawrence, and the ultimate uppe €
temperature of Gulf stocks, that temperatures which are h?ﬁb
to bring about mass mortalities directly, do not occur on the
beds. It is pointed out, however, that hlgh sub=-lethal tempersi

frequently produce a shock reaction in scallops which makes
vulnerable to predators. It is suggested that sudden mass mort
may be indirectly related to hydrographic conditions Tthrough
mechanisn,
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INTRODUCTIOW

Sudden mass mortalities of the Glant Scall
magellaricus (Gmelin) in southern Vorthumberland S
reported from time to time in the last 25 years, (
Dickie 1951), From 2% to 80 per cent of the fishab g )
reported as dying wiﬁbiﬁ a period of several days te two w
Observations suggested ha% only Sﬂallop ceourring at
depths (aTﬁﬂﬁé 25 metres) were seriously affected ard
those in the southern Strait. P@pb:afimﬁo in deeper wat
northern Strait did ﬁot seem to be gimilarliy affeet
were observed to occur only in late summer ard early
indication that small scallops (below about 60 mm) we
seriously affected as the larger animals. From & conside
these features of the mortalities in relation to certain
phernomena in this area Dickie (1951, and in appendix to O

5.

advanced the hypothesis that the mortalities were che
exposure of scallops to lethal temperature and salinit
and suggested that a phenomenon described by LdﬂA161 {1

be responsible for subjecting scaliop beds to these cond:

Lauzier (1952) showed:' that strong winds

present at a depth of about 25 metres. In 1gahu@
the nearby Magdalen shallows showed thet %empe;ﬁtu‘c“
greater than 15°C, just above the thermocline to 5°C, 0
As temperatures increased salinites decreased from 32.%%/ce Te 2% 00

Boutherly winds tend to move warm surface w

Strait producing a compensating inflow of cold wate:
cline, With a reversal or subsidence of these winds %
returns perhaps even owvarcompensating for the inltial
producing a vertical oscillation of the thermociin
this would change the environment for scallop beds o«
intermediate depths from a normal 8-10° down to less
4
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subsequent invasior of warm water., Internal wave disturbs
this sort generally take several days, Cold waier temperat
persist long enough for the scallops to become acelimsted to
temperatures below the summer normal, thus perhaps rendeving then
fatally less resistant to subsequent high temaeiatuﬁésa
Bxperiments to test the DlaLQ101»iuY of
carried out during summers from 1952 to 1954 by L.
(Annual Report of the Atlantic Biological Stationm
1953, &pp@ndiﬁ 283 1954, Appendix 21). Using é@wam
by Fry (1947) he determined lethal temperatnreb for seal
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from Passamaguoddy Bay., He found that in common with other led
scallop tolerated higher temperatures as %h@ aeclimation ture
was raised. However, he found that there was a definite s change

in resistance to high temperature, which seemed to be relatad
gonad development, Tolerance to high temperature wag lower iIn
when scallop gonads are maturing rapidly than in Jauuarj or March,
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He failed to show differences 3
sized scallops but he ﬁ“@f i
70 to 13Y% mm. Smaller s avai
He found no evidence Lempe e

death, and Pﬁﬁvlﬂ ed

Despite this
@f%sj’t19@ ?av& the
when the thermoclire

and scallops have dl?@ifv
govnads and spawning and m 3
than in other seasons. 1h~ fux her
mortalities have not heen observed in bb%m in hﬁ@ ﬁ@z!*
beds much below the thermocline, or in the Bay of Fund
temperatures do not reach such high walues, has furth
likelihood of scme conmection, direct or indirect, be
mortality and water temperatures at %ﬁm tinme they ocecur,.
described here was therefore mmdertaken in an effort o Iﬂf
describe the temperature tolerance of scallops and to eluc
relationship between hydrographic ph@ﬂcm9na and maso mo%ua‘
The results suggest that direct lethal affects of @A1~
Unlikely in the Gulf of St, Lawr rence, but observations wer
indicate that high ftemperatures may be indirectly responsi blv

sudden mass mortalities.

i '3.1"'3” iris
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METHODS
{(a) Stocks
Sc allops from L'Etang and the Magcarene shore in Pasts noddy
ﬁav'mere ueed in all seallop *empemaiv* tolerany : i ey ous
to 1956, They were also used in the majority o

and described below., They are referred to in
stock. Scallops from a bed in the southern ,
about 17 fathoms off Toney River, Pictou County, W.5., 7 a1
qhe Pictou Teland bed where high mOTtdiir¢9" vere wo%eﬁ by Chiase

(1952), were also used, Th@y are referred to in this report as
“tock Scallops, from the Digby area of the B.y‘Ol F?ﬂdyg whict
in size more than other available stocke were used in a tecst to
gxamine the relationship between size and %@ﬂp@?auiwe tolerance and
are here called Digby stock. The size rarnge of the various stocks used
was as follows:

Quoddy stock 145=70 i,
Gulf stock 115=7% mm, )
Digby stock 12290 mmo, and 68=40 mm,

(b) Acelimation Tarks and Controls

Three acclimation levels were uged; 6-7°, 10-11% and Ehmiéoﬁo
s were acclimated in painted wooden tanks of thweeﬂ 80 and 100
8 dp%ﬂl?y at a density of not more than 1% scallops per gallﬁma
ed alr was delivered through aduari uﬂw%ype airstones to ensure

ient supply of oXygen.
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Care was taken not to perforr ﬁa.°ﬂ
appreciable rnumbers died during duf - 3
mortalities occurred the remainlnw
grounds that it was probably no c?
yﬂﬂulaflﬁﬂa Such mortalities were in
traced to some fauvlt in the remperwﬁ

overbead taﬂks Unlah were maintalweﬂ at a constan’
an excess of water to flow through them and out a
each of these tanks outlets led to each of two con
in which the water was heated by glass-covered he:
water flow and thermostat controls in thesze tanks wa
were maintained from about 10°C, at the bottom of the
60°C, at the top. Two lethal tanks were supplied with
desired temperature, led in with rubber tubing from
level of each constant level heating tank,

oy
=

Reduced salinities were obtained by mixing flo
water and sea-water in desired proportions in the o
level tarks. To prevent salinity stratification the
mixed thoroughly with a rotating~blade-type electric

wWa

Scallops were tested at salinties of 30°/_,.
Salinities varied Tless than + 0.3° 0o aboubt the inte

(4) Procedure

Quﬂudy callops were fished locally and placed in 4
tanks at Bt. Aﬂdrews within two or three hours. Digbv stoc
transferred from Dighy bv boat in circulating sea-water G ar
placed in tanks at St. Andrews within eight hours of
Gulf stoecks were trans sported by truck under damp, ool
conditions and placed in tanks here aboub 15 hours afler
Tished.

The Gulf stock transfer was made twice. The
than % per cent mortality occurred despite mnavoidab
The secowd time, however, about 20 per cent 1 ﬁOfiailJf
remaining 80 per cent were used in the comparison of
stocks because of the impracticability of getting fresh
+emp@r3tu e levels were consistent with those expecteﬁ from
comparison with the Quoddy stocks and from the previocus test
Guif stocks. It is therefore reasomable to suppose ﬁhat
purpose of ﬁhese experiments the 80 per bert tested were
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representative of the natural populatlion.

A1l stocks were held
one u“?‘l@ﬁﬁeT than the
acclimation (one day for
tested,

In performing
scallops were placed ¢
were checked and rec expe?Lméntc
o

b

in rare cases temy
tended temperature.
until 41t was ab Lo
{(x 0.3°/,,) and after that
times during each experimer

0.5°C, about
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A scallop was conside
failed to respond to stinul
such animals ever recovere d
temperature and sallmlﬁy. T ;
of "heat prostration" were returned
that this criterion of death was supe
lack of ghell movement or the droop
The criterion was, however, difficult
different observers were needed durin; , 2]
unavoidable wariations in the judgenm T time 1 ﬁcauﬁg o
showed that such differences in opi inion ra m“iﬁ‘@ﬁ@@@eé
in no case was there difficulty in separating "living"
animals at the end of the experiments,
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{e) Lethal Temperatures

Lethal temperatures were determis
Brett (1944) and Fry (19473, The lethal
the temperature which produced 50 - ¥ ; : fed
time, usually h8 hours, though detern g were a:nﬂ made for 2h-
and 120-hour periods. The approximate level of temperature required
to fulfill these conditions was determined in Chizsson's preliminary
experiments. At this level {(between 20°¢ and 25°C,) four test
temperatures at 1°C. intervals were chosen so that within the test
pericd 1ittle or no wefi 111ty cecurred at the lowest temperature

and 100 per cent mortality occurred at the highest temperature.

Unfortunately the limita %10vk of time and facilities n%evewﬁeé
the establishment of acclimatiom and test temperatures at
intervals than indicated. As a result, s zertain amount of
extrapclation was necessary in the lethal temperature graph:
their range and accuracy was thus reduced, To establish lethal
temperature curves precisely it would hawve been useful to have 0,59,
lethal temperature graduations.

As matural mortalities do not ivvolve any fixed percentage
of the stock, 25 and 75 ver cent mortal ’, pointe are considered
in the report and are included in Appendix 11,




(2) Choice of Test Duration

s

Fry {(1947) points out that when ti
are plotted against the lethal temperatu
paper & straight line should result
period are the vesult of direct lethal
However, in preliminary tests on scalloy
of the Atlaﬁt Biological Station
break in the lsﬁe of this line at
suggestion that deaths in the test
be the direct result of high tempera< 3y
chosen at the beginring of the 1bpu Wwork as the
period. However, subsequent tests in wh ch OhEEry
longer failed ta confirm Chiasson's result
were then performed in an attempi to neieﬁh’:@
required to bring about a lethal temperature ef
almost equal to that which would take place in
of time. In the case of scallops, few mortalit i
lethal tanks after about 120 hours. After this
that were noted occurred at rates not eﬁﬁaeﬂimg tﬂe
mortality in the acclimation tanks and were probabiy -
to high temperature, A set of 120-hour lethal tests
completed.

(b) Response to High Temperatures

When test animals were subject to a sudden
such as when being transferred from a 6° azzlimation tern
21° test temperature, their shells opened about one fa
Wwithin a few minutes. After this they respondsd only
handled, to touches on the mantle with a
moving shadewsg stimuli to which normal
closing thelr shells. If the test temper:
scallops remained in this condition for
hour to four or fiwve hours, depending on
temperature change, before resuming normal beh
was interpreted as symptomatic of shock aL-
and insensibility which nearly alwaysg occur
heat death. This reaction commonly followed e
in a lethal test tank if the test temperature was
than the acclimation temperature, For animals accli
lower temperatures this same reaction was elicited
temperatures several degrees below the lethal ;8ﬂgbe
of this reaction in nature ig discussed in the conolw
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(¢) Relation of Acclimation Temperature to Temperature

oud

Lethal temperature determinations were zarried
scallops acclimated to 679, 10=11° and 14=16°C, The 1
August in the form of detalied mortality curves, cons u
the mortalities in the test tanks at each acclimstion, are shown in
Figure 1, They support Chiasson's findings that scallops ascclimate
to increased tewperatafese The higher the temperature to which the
gcallops were acclimated, the higher the temperature they tolersts.
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Ag mentioned
the length of Time in whic
1t of hwcb T@ﬁper*“?@* wzf
hour tests were carried out in =ar]
relationghip between temperatures
Quoddy scallops in 48 and 120 houx
parallel indicating comparable i
acclimation for the two ob;@%vaui
temperatures p?odr0¢ﬂﬁ 50 per <«
vniformly about 0.5°C, lower
to kill ;D per cent in k8 i hours
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The diagonal line in th
giving the locus of all points wh
and lethal temperatures. The poin g
time™ lethal 1ine intersects this TE
point at which it is impossible T« e
or live for an indefinite time. F; th
ingipient upper lethal temperatur ook
19?6 this u@mnérﬁtﬁ“@ “a@ 23, %% he
the 901m* at which the 120=hour 1

IR

may be called the minimum incipd 1
Q e

c%on‘w in Auvgust 195{" if the ord ;
periments with f ater fish d seem to be on%ﬁde

P weve seg wate% freesz g 13t zero, so that mav{wc animals

may be te@%ed at slightly lower es than fVPQHw 1

009770p5 are known to live at te mﬂera%% es g8 1low as

point of sea-water, therefore the minimum incipient upper 1@+%a7
level for scallops may be read from the point where %ha 190 ~hour
line intersects with an ordinate erected at the f?e i kil
sea-water, that is, a3t an acclimation b@ﬂbqu%“? o
If this isg done in the present case the minimun

[l sTal

lethal temperature appears to be 20.5°C,

(e} Salinity

© B -

(1) Effect of tap water impurities ir reduced salinity tasts

To obtain reduced sa ;t, fresh tap water %m@m&ate?
were mixed in the desired proportions., Frevious inves at
5t. Andrews, using freshwater cles nave been unable tdﬂ
Water because of the toxic effent of the ' ne compound in it,
however. MclLeese (19507 found that it had wo effect on tality rate

of' lobsters wher mixed with sea=water to give reduced salinity.



Accordingly a test was s
compound had any‘sigﬂzfi
mortalities. Scallops ace
(30°/60) were used,

Twenty scallops were p
water mixed to obtain a salinit
25°C, Twenty more animals were places
unchloraminated lake water and sea-
temperature. The rnumbers and rates «
almost identical, showing that the
compound on scallop mortality was

3

L

At &'
of

- and
Were
\

(i1) Lethal effects of reduced salinity

A1l scallops were accl

which fluectuated between 29 and

Three test levels of salinity 30/°

in combination with lethal test i

experiments on Gulf stock tested in
Figure %, (Also Appendix ITI)

It can be seen that sufficie
cause a drop in temperature toleranc
detectable drop caused by reducing
although further reducing the salini
a drop of about 0,9°C, in the toler:
saWiniti@ have ﬂever be@w observed

ﬁfo/oog
nrodue ed

(f)  The Effects of Low Oxygen Sa

n o supply An
4,se when the
f@é to be i

Twice during the summer, the
tanks was accidentally chut off. In
discovered the scallops in the tarnks
condition with their shelle gaping as
to death in the lethal ftanks. The air SLf ¥
immediately turned on and within a few houre the scallop
their ghells and sppeared to have recovered completely,
when they were used in lethal tests the mext day, the res :
showed that they had less resistance to high tewperature than

usual, (Fig. 5),

3 f'*?

Brett (19@%) found that the common buthQWd Adeff”h
nebulosus died much faster during lethal temperature tests when 1%
was subjected to a continuous Tow {(though not febaigy Tow) oxyf en
saturation during temperature acclimation than when there ws
"sufficient" oxygen. It appeared, in fact, that the bullhe
temperature tolerance failed to rise when they were expos
insufficient oxygen before being tested, He uOﬁV$“Qeﬂ tﬁa» &°m@e?aﬁure
acclimation was inhibited by low oxyegen concentration.

In the present case., scallops were not intolerant of high
b 3



5
whend

o

o

o et

et

Y
ime

e

2wy

ol A

o gyt

n
ot

@
5

i

e
+omn

1
of

Qs QoW 4 e
Resf @€y ¢ @
&f & LOR VI wiil (AN

te
I

i O

%

YAue

)
O
i S g0

LY 60 ey

J
#
1
s
.

©
£ £
Lo

2t (G

tNro
for
hgl
T

gy o

ey

=




for lowering the lethal temperature
of low oxygen were ﬁO{ Teeogmize“ ,
oxygen in the aeclimation tanks may
tolerance.

It mus i@ hove ver, e recos
be made between the present resulil
a knowledge of the seasonal min:
guarantee that the compardk?e sec
compared, It is advisable that
throughout late summer and fall
minimom for a betlter comparison

Brett (1944) reports i
temperature tolerance of six freshwatex
Brett used were not acclimated to the
tested them and he concluded that d4irfrf
resulted simply from differences in th
immediately previous to the tests and
temperature to which the fish were acelima
scallops tested had been held in tanks in wh
to a uniform series of temperatures before @ﬁu{
differences are therefore not simply = ﬂJL
in acclimation temperatures but a more ]
experience in their natural environm@ﬂ%o In
results it seems likely that the stage of go
other related phenomenon possibly itself assoc
is an important factor in determining the
time, and that some such additional fa
to produce a measurable part of the 447

(h) Comparison of Gulf and Quoddy Siocl
(i) Temperature tolerance d

Guif and Quoddy stoc L«
and have therefore constituted
estimated 10,000 years (since t
In this time the two b@phLatJom% may
dlffereneeé 1ﬁ temperature tolerance., G
higher and ereater fluctuations in temp
of Fundy a area. Consequently they might
have become more tolerant to high temp

Because of their greater L o Quoddy
used for most lethal tests. However, the gfiJasy PULPUSE
work was to explore the upper temperature tolerance of Gﬂ
After general trends of heat tolerance wers %ot&rLl shed
Quoddy stocks, a test for comparison with Gulf stocks was

early August.

Comparative results
120-hour test periods and the
Firure 7. Lethal lines are aaraiﬁe* nd
effects of the acclimation temperature on



REN
Table 1

The letral temperature of Pascamaguoddy Bay scallops st
different timee durine the season. Underlined values ar
those reported by Chiasson (Annual Report of the Atlentic
Biological Station, 1953) and are presented for comparison
with data obtained during this study,.

Acelimation ib-17° C. Jan. Mareh Mavy Jdune Julv  Aus,

Temp, for 5C% death in 24 bhrs, 23,2

Temp. for 507 death in 48 hrs. 03,3 0,6 23,0
oy
2w

Temp, for 50% death in 120 hrs,

Aceclimation 10-171° C,

Temr, for 50% death in 24 hrs. 23,0 . 2lel

Temp, for 50% death in 4& hrs. 2206  23.4 23.2 20,0 22,5
Temp, for 50% death in 120 hrs. 21.8% 21.9
Acclimation 6=7° C,

Temp. for 50% death in 24 hrs, 3.k 22.8

Temp, for 50% death in 48 hrs. 22,7 P24 22,2
Temp. for 50% death im 120 hrs. 20, 7% 21.5
Acelimation 2-3° C,

Temp, for 50% death in 24 hrs. | 23.6 22.5

Temp. for 50% death in 48 hrs. | 22,3 21,6

* Oxvygen supply cut off during acclimation, animals
considerably less resistant to b temperature Tl
tested 3 days before (compare L8-hour lethals for

18, Appendix II)

in both cases. However, Gulf stocks were more resistant te high
temperature than Quoddy stocks and it reguired on the average 0,69 C,
hicher temperature to prodtice comparable mortality among them in

120 hours.
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Table I1I

Lethal temperatures for Gulf and Quoddy scallops tested on August
6 to 11, 1956,

Acel. Temp, Time to 50% | Gulf Stock |Difference Quoddy Stock
mortaliﬁv

670 48 hrs, 22,9 - 0.5
120 hTS& ?A»@f}i hd @e{:)
10"’110 }4‘8 hrSg 2393 = an
120 hrs. 22.5 - 0,6
14-15° L8 hrs. 23.7 - 0,7
120 hTSe 2?99 o Q.é

Seasonal temperatures in the Gulf generallv reach their
peak earlier than in the Bay of Fundy and spawning usually takes
place a few weeks earlier., If seasonal differences in temperature
tolerance are related to the time of gonad maturation it might be
suspected that Gulf stocks reach their minimum temperature toleranc
earlier than the Quoddy stocks. Therefore the Avgust difference may
be an underestimate of the difference between the two armual mini
for the two stocks,., Presumably this could be observed from a
comparison not at the same season but at a time when the
in that state of sexual maturation when the tolerance i1s

(i1) Physical differences

Chiasson and Medcof (Annual Report of the Atlantic
Biological Btation 1952, Appendix 29) conducted tank experiments at
St. Andrews to determine how long it is after the death of a scallop

before the two valves separate. Medcof found that the valves of
large scallops from the Bay of Fundy parted after about a month

when held in tanks at the Biological Station. It was hoped thai

from this information it would be possible to determine the rate

of natural mortality (c.f. Dickie 1955) and also to estimate the

date of mass scallop mortalities by noting the date of separation

of the valves of empty shells on several occasions found in large
numbers in the Northumberland Strait by Chiasson (1952),

However, Chiassion observing "cluckers” {empty shells
with valves cohering) on the Gulf beds concliuded that in nature it
takes considerably longer. Observations of scallops from both areas
during the summer of 1956 suggest a reason for this disparity. Quoddy
scallops are often heavily infested with shell-boring worms and their
shell hinges are cracked and weak. Gulf scallops are velatively free
of these parasited and their shell hinges are much stronger and on
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this account they may cohere longer after death than those of Quoddy
scallops. Tank teste of Gulf stock are obviously neededd hefore such
results can be ugsed reliably to estimate the times that mortalitiles

oceur in the Gulf.
(1) Size Effects

Frequent references to size effects can be found in
literature on temperature tolerarce. They may be divided into two
classes -- those that compare large and small animals, either all
mature or all immature; and those that compare mature and immature

animals,

In the first category work by Humtsman and Sparks. (1924)
Bélehridek (1935) Fry et al (1946) Brett (19h44), Hart (1952) and
others sugrests that there 1c sometimes an inverse relation between
size and tolerance to high temperature although this varies from
species to species and In many cases no size differences have been
demonstrated. McLeese (1950, 1956) working with immature lobsters,
found rno size relationship. This is in accordarce with the work of
Chiasson on mature scallops. He found no size effect.

In the second category however, there appears to be a
difference in temperature tolerance between the adults and Juveniles
of some species, Day (1886) found greater tolerance among fry than
among adults in several species of fish. Similar observations were
reported for a number of intertidal animals by Huntsman (1.918) and
for starfish by Smith (1940),

Mortalities on the Boughton Island bed in 1946 seem to have
affected few scallcps under A0 mm. in shell height. Surveys in 1950
at Richibucto and Pictou Island beds suggest that mortalities there
affected scallops of all sizes equally though few secallops less
than A0 mm. were prsent in samples from these beds. This suggested
that small immature scallops might be more tolerant to high temperature
than large. To test this hypothesis several experiments were carried
out to examine the relation between size and temperature tolerance,

, Unfortunately few immature scallops were available for
tests during this summer's work. However, a comparison was made
between two size-classes, 48-60 mm, and 78~133 mm. Undoubtedly some
of the former were Jjuveniles., But because some scallops in this
smaller size range are mature and because it was not possible to
estimate their numbers, the comparison cammot be regarded as
critical. It may or may not be significant, therefore, that there
wasg a small difference found in the temperature tolerance of the
two size-classes, This difference was so small as to be close to
the limits of error involved when using the equipment available.

(Apperdix I and II),.
(N The 25 and 75 Per Cent Mortalities

Because reported natural mortalities have affected anywhere
from 23 to 82 per cent of the stock, 25 and 75 as well as 50 per cent
mortality lines for 120~hour tests on Gulf stock are shown in
Figure 8 and are included in Aprendix II, Twentyp-five per cent
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The rarity of small "cluckers" among mass mortality
camplies might also be explained in terms of the lethal combination
of high sub- 19%% 1 temperatures and pfodaiovgé Small sca110p39 when
their .ﬁe? 8 are gaping because of nocmg present a much smaller

opering through which predators m1@ht galin access to T%@ir sof't
parts than do large scallops, and may thus be less vulnerable even
%h@ﬁgﬂ thev may be no more tolerant to high t@mper:tuwebo

Considerable rumbers of lobsters, crabs, pollock, starfish,
sea urchins and carnivorous snails, such as ﬁﬁ@taﬁea debemﬂOﬂ%afa
frequent scallop beds in the Worthumberland Sirazte Starfish and
sea urching have both been found inside =2 1s of ﬁa%t?v eauem
scallops on the beds (Dickie, 1951,) and Neptunea hav :
to k_”i large numbers of scallops heLd An 7@?5 at Dic
personal communication). Predation by any ome or all these
interacting with hydrographic effects on scallops could awﬂoawt

observed mass mortalities,

SUMMARY

As in other species, resistance to high temperature in
scallope increases as the acclimation temperature increasss, Within
the range of acclimation temperatures used, a 1.0°C, rise in
acelimation temperature resvlts in about a 0,1°C. rise in the
temperature producing 50 per cent mortality in both L8~ and
120-hour tests.

Insufficient oxygen in the acclimation tarks lowers
tolerance of scallops to high terperatures significantly and should
be guarded against in further lethal temperature experiments,

There seems to be ro relation bhetvween size and tolerance
to high temperatures among scallops.

Seasonal variations in tolerance to high temperatures
were oOhserved among scallops acclimated to the same temperature,
These variations scem to be related to the spawning cyele, Tolerance
is low in the late summer and fall when maturation ard spawning
occur and when mass mortalities have bheen reported to occur, and high
irn the winter subsequent to spawning. Between May arnd August the
temperature tolerance of Pasg qamaquoddy Bay scallops drops about 0,8°C,

Gulf secallops have a hicher tolerance to high tempernt1res
thar Passamaquoddy Bay scallops. In August the diif@T@ﬁC@ in upper
lethal temperatures between Gulf and Bay stocks was about 0.6°C,

1 hinges than Bay of Fundy

Gulf scallops have stronger shel
callops and undoubtedly the valves stay together after death longer
Faw the month which is required for VaWVx“ “of tank-held desd Bay of
undy scallops to separate. Further study of this might assist observers
in estimating the date of occurrerce of future mortalities,

"Aje:-%"m
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Appendix 1

Per cent of scallops dying during experiments to determine lethal temperstures
(normal salinities) - summer 1956,
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Appendix I
Lethal temperatures of scallops tésted during the summer Pf 1956, derived from
data presented in Appendix I. Temperatures required to kill 2%, 50 and 7% per cent of test
animals are all given.

A, 48~ hour Lethals
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Figure 1. Temperature mortslity curves for Passamaquoddy Fay é@aii@ps in early

August 1956, The curves show the per cent of scallops acelimated to different
tempers tures which, when immersed in differert test ﬁwrp@rdtwrpuq die within a period
of 48 hours Ie%hai temperatures are interpolated from such graphs as the

tempeiatur@ whi@h would be ﬁyp@@tgﬁ to ki1l 50 per cent of the mwlm%l% during
5 o8 o /7 ¢ = ‘\%1
the specified test period {(dashed veriical @fugegijﬁ on abcissal.
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