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In nature, lobsters are found where the environmental
factors, temperature and salinity, 'vary widely. In winter,
wa'ter temperatures may drop below aoc. and in certain areas may
exceed 210C. in summer. Lobsters normally are found in water
~Ihose salinity is close to 30 parts per' thousand, but they are
fou.nd in the Bras d' 01' Lakes where salinities as low as 21 parts
per thousand have been recorded in ~ to 15 fathoms.

In commercial handling; more severe conditions are
often encountered. Frequently lobsters" are held in' warm inshore
waters and after heavy rains; may "be exposed for several days to
greatly reduced surface salinities: Sudden extreme changes in
temperature are experienced when lobsters are taken from air
temperatures of 300C. or more and placed in refrigerated trucks
and cars for transport.

Some general information about the effects of tempera­
ture and salinity on the survivial of lobsters was already knOl<lll.
More precise informatiJ:ln, of the exact conditons of temperature
and salinity, at the various levels of temperature acclimation,
thot can be tolerated by the 10Dster, was' desired to provide a
sou.nd basis for ndvice to the industry,' and to eventually
provide a possible means for 'better understanding of such factors
as activity and catc ability.

The tests "reported here concern themselves primarily
with temperature. The rate of thermal acclimation, thermal
death points, size and differences" in life" history in relation
to heat tolerance, and effect of moulting on neat tolerance have
all been investigated. To a lesser' degree, work was done with
lethal salinities in relation to environment of temperature.

The experiments were' done' during the summer periods
May 15 to September 15, 1949 and 1950. At present, the results
have not been fully analyzed. During 1949, lobsters were
purchased directly from Conley's Lobsters Limited, St. Andrews,
N.B. In addition to some purchased from Conley's in 1950,
lobsters were also obtained from the fishing areas at Grand
Manan, N.B., and Escuminac, N.B. In 1949, lobsters were stored
in concrete tanks in the b,:l:3ement of the Administration building.
In 1950, a floating car at the end of the Station vharf held
lobsters before use.



In 1949, a record was kept of the salinity and tempera­
ture \'ariations in the holdine tanks. The temperature gradually
rose from 10.00e. in June to l5.00e. at the end of August. The
salinity fluctuated between 29.7 and 31.3%0. During 1950, twice
daily "hllrf-end temperatures routinely taken by the station were
used since the lobsters were held near the spot where temperatures
were read. Salinity determinations were not made since the
fluctulltion as seen in 1949 was small.

Lethal temperature determinations wer run in a series
of constant temperat~re baths, maintained at 1.00e. intervals
apart.

At the start of an experiment, observation times were
close, at hourly intervals. As expoeure times increased, obser­
vations were taken less frequently until the animals were checked
at a maximum time of 24 hours after the first day.

Tests \!ere arraneed so thatO% mortality was found at
the low test temperature, and 100% mortality occurred at a
temperature about 3.0oe. higher. These temperaturos were obtained
by heatine a 3' x 3' x IS" salt water tank with a copper coiL
The coil was painted with Tygon paint, to cut down the reactivity
of copper with the salt water. Water from a thermostatically
controlled oil heater flowed throuf;h the coil providing heat at
the desired constant temperature in the tank. Two test tanks,
3' x 3' x 6" could be used at one time. By adjusting rate of
flow of hot water in 0 the test tanks, the temperatures were
kept \l1thin .±0.3o e. or less 'or the most part. Only very rarely,
fluctuations of .±0.5oe. \lere noted and corrected as soon as
noticed. In no case was~he accuracy of the experiment upset since
these fluC'tuations usu lly h pponed a ter the 48 hour period, and
no fttrther d'::sths \lere reported in the tests unless stated in
the results.

An ettempt \Ias made to use 10 animals for each test.
Sometimes it was impossible to have 10 animals available, and
less were used. In no case ere less than 6 lobsters used. In
the tabled results, the numb~r is always indicated.

To prevent lobsters njuring each other, the large claws
were either p~ugged with wooden wedges, or banded '01 th stout
elastic bends. In ad it on the test tanks W'3re divided in 10
compartments by galvanized screenine so that individual animals
could be isolated. The volume of the test tanks was such hat
each lobster wes providecl 'ith 2t gallons of wster. Porous air
stones placed in the test tanks kept the oxygen concentration
over 75% fOl" the most pD.r~, althcuZh occasionally it dropped
tc60%.
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For conparing tho effects of different levels of
acclimation, on the resistance of lobsters to heat, the lethal
temperature was define as the temperature that would kill 50%
of the population in 48 hours. If the exact temrerature was
not found experimentally, the value was read from a survival
curve draun for the 48 hour period. It was thought that 48 hours
was a sufficientally long tiI:!e for the mortality caused by the
lethal temperature to reach a constant value. In any case, here
lobsters ere living past the 48 hour period, the test was
continued till 72 hours. Tho 72 ho r survival curves coincide
almost exactly with the 4& hour curves.

Test salinities were obtained by mixing flowing salt
11ater and fresh water in the lropel' ratios. Buffer tanks
smoothed out allJ' variations in salinity that might occur due to
minor fluctuations in water pressu e. :Iater thon flo'Jod into t'JO

test tanks, eac;, divi.ded into 10 comp l'tments by galvanized
screening.

Salinity determinations ,lore dono by titrations, based
on the Knudse I method, anL by hy romoter readings. Test
salinities varied less th~n ±.;.1;0.

sufficient flo I of \/a.ter was maintained in the
salinity tests so that a high oxygen level was ensured. For the
25.000. salirit;' tost it "'tiS necessary to use a smaller 1'10\1 of
\Hlter, so fcur a r stcllles \·:orc placod in the tanks to ensure a
hiel oxy&en conce.tl':JtiOll.

The lethal salinity ,las clefined as that salinity that
killoo 50% the po ulation ·rh'3n a;'fosed to it for 48 hours.
\l en necessary, this vulue was ['olmo by interpolation as in the
case of tcmp'l.lltu e tests. At the lowest temperature, 5°0.,
sig ).ficant mortality took place fter the 48 hour period.
HO'Jev 1', at higher temperatul'es, th" per cent mortality had
leveled off at this time. In an' t"st. where lobsters were still
living after 48 hours, exposur;> "as Extended to 96 hours for most
tests but if any lobsters pI-a"rs to e weal:ening, the period
was again extended to 120 hOU13.

Loosanoff in e publicatioI! ertit:'ed n he effects of
sea water on the starfish of LO:lg Islanc Sound" states that
exposures to reducell salini"i' s nt".,t, in CfiseA that are only
slightly 10l1er than the tl:1'e "old v lue below 'Jhich the starfish
can no longer live normally, t.' inc;,:c:lsed to periocs as long as
2 months be ore armful sffec,s are ob5erved.

It \IllS nct
tho 120hcurtime in
near natul'al conditions,
greatly reduced salinHi'8

xposure periods past
Under natural and
be exposed to

exceeding this time.
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In order to illustrate thermal acclimation' of lobsters,
lobsters conditioned to 1/,.5 0 C. water for at least one month were
exposed to 240C. for periods up to 31 days. Their average
surv:l.val time when exposed to 300 was taken as a measure of
acclimation. 30° was chosen since for animals acclimated to 14.50,
80% .nortality in 12 hours and 100% mortality in 15 hours resulted
fro!!! exposure to 300C. Acclimation would show as an increased
survival time in this temperature. Acclimation times of 0, 1, 3,
7, 10, 14, 19, 24, 26, and 31 days were tested. The results of
this test are presented in table I. The average survival time is
plotted against acclimation time in figure 1. Hhen animals lived
longer than 72 hours, this 72 hours was taken as the length of
survival for calcul~ting average survival time. Acclimation over
the i'irst 10 days is very slow, only a slight increase in time of
sur"ival being sho,.n. ,rapid increase in heat toleranr'e carne
after the tenth day, and the rapid rise continued untiJ about the
twenty-second day. }'urther illcreased tolerance to heat did not
occur even after an adaptation time of 31 days in 24.00 C. A ten
degree rise in acclimation temperature from 14 to 24 requires a
time of approximrtely 20-22 days for complete adaption to take
place, or a tim" of 2 days for each degree upl~ard in acclimation
temperature.

Rate of loss of heat tolerance ,.hen
i~:Q.Hi~HQg=~Q:::i=:tQ1i=~~iiii!ili!!i-:--

10bst6s, ;~~:~~n~;~:~ef;~: ~4~~.o~a;~:sw~;eh~~;c;~l~~a~~e,.~~er
for periods of 0, 1, 3, 6, 13, 20., and 25 days: The average
survival time \Ihen exposed to 260 was taken as a measure of loss
of hent tolerance. From 1949 results, lobsters acclimated to
14.5° sho,.ed 100% survival up to 72 hours ,.hen exposed to 26oC.
,.ater. Loss of heat tolerance should be illustrated by an
appearance of mortality llhen exposed to the test temperature.
The average survival time, table II, drops to 19 hours when
acclimated for 13 days, 'but after that time an increase is seen
in the survival time. When table III i.q consulted, it can be
seen that for 5.00 acclimated lobsters, 70% mortality is experi­
enced in 26.00 c. in 72 hourq. 'fhis gives an average survival
time of 40 hours. A higher temperature as 30<1C. should have
been chosen as the test tenperature. Since the 9 dl:'_y group ,.as
on average survival time of 40.3 hours, acclimation do,.n seems
to be complete.



R.c.te of Gain ot Heat To1e~ence of Lobster3 when taken f'rotl. 14_5°C. and
put in 24.±loC. for periodsf"ronlto)ldays. Surviv81tested1n30oC.

,.-----------------------------

N\1 i~J;2::::.!~ :,·::~jj~F·~:. :~~~f
,10 1 23-25' 6' 0' 1 I

,19 1 23-27' 8' " , I 0:25: 2,:37.5:50:75:

126 '23-26 ' 6' '0 '0' 0' 0' 0' 0 '0' 0 'I , 1 , , , , ,

,31 8 1 1 '0' 0' 0' 0'12.5'12.5'25'25'

.L--'.--:...:_~_~ : ~__:_:__: __,~ ~_~_~ ~ ~



Flg.1.Rateof'accllmatlonoflobsterswhentakenfromwater.of 14.5 0 C.nnd pla.ced in 24±loC.

f'romltoJldays. Tested in water of JOOC.

o 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34

Acclimat1~n time (Days)



Rate of loss of Heat Tolerance of Lobsters \lhe~ teken from 14.5°C. and put

in 50C. for periods or rrom Ito 25 days. Survival tested at 26oc.
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A 1000 watt copper heating elel'1ent was used to heat
vater to 26.00 C. for the 3, 6, and 20 day periods. The survival
times for these periods is too short, probably caused by toxic
effects of copper. The 13 day group shows an unexplained low
survival time.

It was sholln that lobsters v~ll acclimate to increased
tell'peratu::"os. The survival time in 300 vas increased from 8.1
hours for lobsters directl~· frol'1 14.50 to over 72 hours vhen
acclimated for 26 days to 24°C.

Eeclluse of this acclImation, any statement of lethal
temperatures would be u9s1css lIithoat also knoving the acclimation
level. Lethal temperature determinations ere made at acclimation
levels e 5, 9, 14, 19, and 240C. The results which were obtained
frC'm this series nf tests appear summarized in table III. These
results are plctted in figure 2, with per cent, mortality against
temperatu ·e. Sigm01 n S-shaped curves result from plotting the
data in this manner. The end point for mortality was taken as the
48 hour period as e:{ )l~ined in the section on materials and methods.
The 50% lethal point for each level of acclimation can be read by
interpolation. _ The lethal level is 25.7 0 for 50 adaption and rises
to 30.4 for 240 acclimation. Figure 3. line A, shows the relation
of acclimation tern. erature to lethal temperature. 200 rise in
acclimation temperature causes an increase of 4.7 or aj:'proximately
50 in upper lethal tsnperature, that is. a 4° rise causes a rise
of 10 in the lethe 1 temperature. Line B shows the temperatures
below vhich no mortality occurred ay the vs.rious acclimation levels.

Uhere extreme changes in _te!"perature \/ere encountered,
as in the cace of 50 conditi cned . ob:Jtors put ~ "to vater of 25°C.,
an apward change of 20 degrees, a ]'sriod of inactivity that
remained for 3 to 5 minutes was note. Lobsters appeared to
recover from the tetanic state snc showed no apparent ill effects.
When less extreme changes were encountered, lobsters showed no
indication of tetanus, but did shOll an increased act~vity.

Temperatures that weI'':! rapidly lilt al as 290C. for 90C. accli-a­
tion shoHed no effect on the lobstar after the 3 to 5 J"inute
period on first being i-mmersed in the test tamperature, except a
bradual ·~eakening. Temperet "'e·, t la+' ,'ere slouly lethal as 27°
for 90C. acclimation showed an effect on the central nervous
system. Hhen picked uF, tl:c ,,!\llcing legs vere seen to quiver
rapidly.

It ca,n be seen frcm t~ l·le III, thet for all levels of
acclimation the difference het'W'IelJ the temperature that causes 0%
IlIor~ality and 100% ltorteHty is 40C. This is an indication that
this method gives a rather proci.se end point. Possibly 0.5°
intervals instead of 1.OoC, intervals wC'uld rive a more accurate



Per cent mo,:,tali ty of lobsters at high ~enreratures in rel~t1on

to a~c.lil'latlon ,teI:lperature. Ten ~n~;:::9.1s ~or each point.



Fig. 2. Lethal Temperature Curves for lobsters acclimated at 5°, 9°, 140, 190, and 240.



Relations of Lethal i::~:~:::~: and sub-lethal temperature to aoclimation

-A

--B

A-50%Mortallty
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value, ut tho cirfi.culty 01' maintaining temperatures at a greater
accuracy than ,iO.3 0 in the test tanks rul"d this out.

The lobster industry is in~erested in finding cut the
temperatures below '1l1ic'l no doath:" are caused b:r eXFosure to heat.

11 valuos below line B on figure 3 s.re :3tlfe under ideal onditions
for tbe survival of lobsters, providinF, the; 1'.:-0 acclimeted fully
to tha values on the abscissa of the G o.ph.

As animals show" ga'n of heat tolGrance on acclimatJ.on
to in .reased envi.I'onmen~al temperaturG, their resistance to cold
is lont. In order totost thadecraase in cold tolerance, 10
lobsters acclimated to 2[)0 wore pll.ced in 1,.5-5.0 0 C. A mortality
of 60% was noted in 48 hours. Seven animals acclimated to 27°C.
were placed in 5.5-6.5°C. None ofthGse diad in a 120 hour
exposure. Both groups of lobsters we e very sluggish in the low
temperatures.

Lol sters accll."~ten to 170 \;ere teste "t 0.3 0 C ..
all died in ]/., hours, to,e 10\101' lethal temperaturo for 170
acclimated lobsto:;) is above 0.3o e. From results at upper 1ethals,
the 50% mortality point fa E.bout 105°C. abovG tho t mperature that
CSllSilS 1>11 to dis. This point wus not determined experimentally
for the lower lethal, but the ostimater'! value 2.00 C. is used in
figure 4. 'rhe rasults for the cold test aro given in table IV.

[roph of' therl1al tolerance Cllll be prepared by plotting
l"thal t6rr,j,,'r .. ture SPOillst ficclieotir.n tem eratu e f upper and
lo~!er 1 ,hals have be on datermi n d for different acclitlations.
This hilS boen done for the lobster in fi,uI'e 4. The diagonal line
is drlllln thrcufh the poInts lJhe_ • :.cclimaticn and lethsl tempera­
t"res are equal. I, w,,~ estililllt.etl ·tha"!. the upper lethal would
become constant at 280C. Acclimation above about 280 is impossible
slnce it i", the point '.Ihere the upper lethal, after leveling off,
cuts the diagonal. A vertical line :lropped from this point limits
the therr..l tolGrance in this direction. The 10llerline represente
the ~,emperature level below ;/hicl1 loi:st,ers can not survive for an
indefinite time. 'rhe area ins_de these bO'llndary lines is a measure
of tho cOillF.lete t.hat'lOnl ranpe !lnd"r \lhich lobsters can surv ve.

lbot lobsters u5e'~ ln the t~sts ,ore of one sizo renge,
mostly t,ot,·!eGn 23 and 20 Cl.l. tot'll len[;th. Any effect of size in
re 1,,1;1 on to ord er of (] ea.t h I'oult' n;lt bo ~ ~.parent ,Ii th such ind i vid­
ual". To test size, a Gu;,'ply of 10bs';er'1 ..as procured from Grand
Manall. Lobater!! from 20 to 30 ern. comprised the shipment. These



,---,-----.--------r---r----------.----------------------------I

:;~~~: : ~;;:.: ~:~~. : ~~;d : ~ Mortality .t State, T1l!!es (qours) :

~-+----7------~-~~=-~~~~~=~~-~~~-~~~~~~
:280 C.:17"20:4.5-5.00 C.: 10 '0'10'20' :40: 50:60:60:70;80:

'27°C. , lS"22'5.5-6.5 Q C. , 7 '0 1 0' 0' 10' 0' 0 1 0' 0' 0'
I 'I 'I I I , , , , , , I ,

'17 ..1BoC'.22-24'0.2..0.5°C.' 7 '0' 0' 0' '85'100'
, " " , , , I

~-'---~-----~--_.!-_-~--_..!._--_..!._~-_..!._--~---~-_..!.__-!





were divided into two groups, 21-22 cm. and 26-28 cm. Ten animals
of each size group were tested for survival in 25, 26, 27, and 29°C.
at aC'climation of 90C. The lethal temperature for both groups at
48 he-ura is 26.5 0 C. The results are in table V.

Only slight variation was not'3d in all tho time of deaths
of large and small lobsters. In the 260 test, one small lobster
died between 36 and 48 hours. This causes tho survival ourves of
lerfe and small to diverge a bit, but the death of one animal does
not carry enough signifioance to indicate any real difference. In
the 270 and 290 tests, a slight lag is noted in time to death for
the two groups, but it is a matter of only 2-3 hours before the
time-mortali ty curves again coincide. The 48 hour survival curve
for both groups is identioal except for the death of one lobster
,as previously mentioned.

1.Q£!!LQ.!H~l:~!!£.!H!

Lobsters from different parts of the coast of' the Maritime
Provinces show a mark Ad differenee in life history. Lobsters from
warmer regions have a faster rate of growth and reaoh sexual
maturity at an earlior age than those from colder water regions.
Equal size groups from the two areas, Escuminao, N. B., and Grand
Manan will differ in age and state of maturity. To determine if
any difference in toleranoe to heat existed between the two groups,
equal size ,roups from the two areas, acclimated at 100, were
tested in 270 and 290. Another group acclimated to 14.50 was
teste1 at 300. Tnble VI presents the results.

No difi'erence in tolerance to temperature could be
detected from this test.

A few lobsters moulted in the car, but hard-shelled
lobsters in the tanks killed ther-. When found, lobsters preparing
to I~oult were isolated. Six shedders ere saved 'by doine this.
The first to moult had a relatively hard shell by the time the six
were collected, so the group tested consisted of 2 soft-shelled
lob3t.'lr~ ~hat had moulted about one week previously and 2 lobsters
that had been held 3 to 4 Hee!:.; aincs moulting. Six animals that
ha not moulted during the sea~on, and showed no indication of
shedding, were taken for contl'ols. These, as well as the shedders,
\Iere held at 19.00 C. for at least 10 daJos before testinG' Tho
5urvlval of tho lobstera .' s te~ted nt 9°C. This te"ll"erature was
c,osen becl1use a Jim Is s,-,c:!'';'u,otea to the sauo conditions as these
test aniDlills sufferod 511% m.::.'taHty.in 4P hours at 290C. Any
difference n tolerance 00 h"at /,;'o\1ld S"OV s a change in survival
time. As seen in toble VlI, hor,;h the cDft"shelled died within one
},our. The 2 medium-shelle cia(~ lIit· i.n 3 hours, and the hardened

... recently moulted lobsters (:'l(l 'b3t'1Ie,.n ~1. and 72 hours. Lobsters





TABLE VI. COMparative survival times of Grand Manan and Escuminaelobstersofnearly

equalsize,:::xpt'sedto27 J 29,and30o C.Tenlobstersfromeachplace;" ~~~.: at .:~J!~~:o.r:o:::~~-:~~~~~:_... :
l=--1:~~2:~:~~2~T~2~=-~:~~~_~~_~~4 :48:
'G.Kan5n'21-2J'!OO'27° ' G' 0 1 0' 0' 0' A' A' 0 1 A'
, I'" I , , I" , , , ,

'.sscuminac'21-2J'10o'27°'O' a' 0' 0' A' 0' 0 1 0' 0' A'
, "" •• , 1 , , , , , ,

'G.Hanan'21-2J'lOo'290IQ'lO'30'JO'40'40170190'lOQ' I
, """'" r , , 1

'Eacil.tl.lnac'21-23'lOO'29°'O'20' JO'"30'40' 40'70'90 1 100'
I I' 1 " I , I , , , , f 1

:G.Mana:t:22-23:14.So :30o :0: 0: 0: 0: 0;10:50:60: 80:100:

:lscu:alDac:17-20:14.50~~~~_~_~~_~~_~~~:~~~



Comparat1vesurv1valtiI:loeof6moultedand6non-moultedlobstere
\lhen placed in 29 0 c. \later

:Shell : Size : Acc1. : Test :-.!.2..IJ2!:-l~~ dead at statt~_ll,efl --=----:
:~~~.:~~-~~~~~-:-~~-~~~.:-:-!-.:-:~-.:_~-.:~-.:-~.:-:~--:~~-:-~-:..:!_~-~~~:
I , I , " 1 I , I

'Medium 123+24'. , ,
'Hardened 1 23 1. , ,

'0'2' f ,

'0'0'1'2' I ,
, , I I , I ,



that had not moulted indicated a much greater resistance to this
temperature.

This test, although limited by the number of test
animals available, sho"s quite conclusively that freshly moulted
lobsters are much more susceptable to high levels of temperature
than normal hard-shelled lobsters.

b2li£r:_b~!dH!.L.egl1!l1!i!!.[!

Although most of the "ark reported here deals \lith lethal
effeGt of temperature, some "ork "as done on salinity. A series
of lethal salinities "ere deterpJined at var.ious lev'els of tempera­
ture acclime.tion. It "as assumed that lobsters "ere conditioned
to approximately 30%0 salinity, since they "ere taken directly from
a float in the sea or from Conley's tanks, \lhere the salinity
approximates )0%0. Lethal salinity determinations were d one by
me.intaining tanks at salinities between fresh water and 75% sea
water, that is, 3.7%0, 7,7%0, 11,6%0, 15,5%0, 19,4%0, and 23,3%0.
If still surviving, lobsters \Jsre left in these tanks for 120
hours. In order to give a more complete picture of lethal
salinities, tests were run at 5, 10, 13, 17, and 25°C.

The death of marine invertebrates in reduced salinity
has ~een attributed mainly to the loss of essential salts, Inter­
segmental membranes S\Jelled considerably in lower salinities,
indicating an inflow of fresh water into the animal. If this is
a process of osmosis, temperature would effect the rate of "Jater
flow into the body.

Advantage was taken of natural temperature rises that
occurred over the summer season, to determine lethal salinity
at 10, 13 and 17°C. Water for the 50 test "as cooled by flowing
it through a 40 foot coil of 3/8 inch rubber tubing immersed in
crushed ice and salt. A metal coil was purposefully avoided to
eliminate any possible chanco of metal poisoning. Water for the
25° test "as heated by mixing hot salt "ater "ith fresh "ater.

The results are sur.:nsrized in table VIII, and figure 5.
The end point for mortality \}as taken as 48 hours as explained
in the methods and material."

salinity is 5.8%0 and at 25°, it has
the relation of exposure tempera­
straight, line relationship, a 1 0
of 0,8%0 in lethal salinity.

No "ark "as done to establish upper lethal levels of
salinity. Templeman (1936) states that 6 lobster larvae died in
from 4 to 8 days ",ithout moulting, in salinity of 42,5%0' In a



Per Cent mortality ot lob~ter3 in various reduoed salin!t~es

Inrelntion to aeclimatlon temperature and exposure times.

'100' I , I

, Q' 10'30'50'
, 0' 0'10' ,
, 0' 0' 0' 0'
f I , , ,

70'100 1 ,

30' 30'30'40'40

~. g ~ 0' O' 10 ' 10

70'100'100'
10' 30' 50'
0' 10' 10'

• 30·

• O'

'100'
150'

010 0'0'0' 30'

iU~~ ~ ~ j ~ j ~ ~ ~ ~
0.%0 '0'0'60'100'
3.7%010'0110' 60'

iU~:: g: g: g: g:
19;4%0'010' 0' 0'
23.3~0 : 0: 0: 0: ?:

• 17°C' 23-25' ~~~m ~ ~ ~ ~ ~ O' , 80'

23.3~0 : 0 : 0: , , ,

'250C'22-23' 15.4%0'0.0')0' 70'80' 80' '90'100. , 1

19.4%0'0'0'10' 20' '30' ')0' 50'50'50 1 50

~-~-----~---~~:_~~-~~-~-~----~---~-----~----~--~-~---~-~--~-~--~-~-~--~



LethalSa1inityCurvesforlobstersacc11matedto50 ,lOO,lJO,170 and 250C.
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test done at St. Andrews during 1950, by Dr. D. G. ~111der, lobsters
were held for long periods in stagnant water. The salinity gradually
increased by evaporation. At one time the salinity was up to 38.8%0'
No harmful effects resulted from exposure to this salinity.

~1i!!i!L!!!HL~ll.2

Lobsters employed in the salinity tests were between 22
and 25 em. il). length. To demonstrate size effect, groups of 16-17cm.,
21-23 em. and 28-34 em. were selected.

The results in tsble IX indicate that smaller lobsters
are more resistant to exposure to reduced salinity than large sized
lobsters. This was a consistant observation for the four levels
clone at 130C. In table X, the test 'done at 250C., small lobsters
tested in 50% salt water appeared more ;-esistant. However, in
the 62.5% trial, large lobsters showed a better survival.

It was sho,m that lobsters will acclimate to increased
tel1lporature8. Lobsters stored in 14.50 C. water were placed in
24.0.±10C. for perio\is ranging between 1 and 31 days. Acclimation
WliS demonstrated by exposing the lobsters, held in 24.0.±10C. to a
test temperature of 300C., and finding the average survival time.
The average survival time increased from 8.1 hours for lobsters
directly from 14.50 C. water to over 72 hours for lobsters acclimated
to 24.0.±10C. for 26-31 days.

Upper lethal temperatures' were determined for lobsters
acclimated to various temperatures between 5.00 C. and 25.00 C.
The temperatures that killed 50% of the lobsters in 48 hours was
taken as a meaeure of the lethal temperature. The lethal tempera­
tures for the various levels of acclimation are as follovs:

~f~_l!.£.£.!1El!lli!l
5.00 C.
9.0

14.0
19.0
24.0

.J.~1hl!L1~!!!1!~H!:l!!:.2
25.7°C.
26.5
28.3
29.0
30.4

Lower lethal temperatures ,were determined for lobsters
acclimated to 17.00 C. and 28.00 C. The lower l';thal temperature
for 17.00 C. acclimation was found 'to be approximately 2.00 C., and
for 28.00 C. acclimation was found to be'approximately 4.5 0 C.

demonAtrat:~.si~~ ~i~~:~:~~: i~ ~:i{!{~ie;~n~:a~a:o~:~~~~~r~~:d
'lith lobsters from the Grand l~anan a'rea and the Escuminac area.
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Recently moulted lobsters sho;:ed a loss in heat
tolerance ~Ihen exposed to high temperatures, being killed within
:3 houT's in a temperature that .ailed to kill hard-shelled lobsters
until after 12 hours exposure.

Lower lethal salinities were determined for groups of
lobsters acclimated to various temperatures between 50C. and 25°C.

The salinity that killed 50% of the lobsters in 48 hours
- was taken as a measure of the lethal salinity. The lethal salini­

ties for the various levels of acclimation temperature are as
follows:

oC. acclinati.on-----"5:00 '6-----
10.0
13.0
17.0
25.0

l!!!h!!.L.§!!lin1.ty
5.8%0

10.6%0
13.3%0
14.1%0
19.4%0

Salinity am) size - Fro"! exporiments dons to test size
effect, there is an indication that large lobsters are less
tolerunt to reduced ~!llinities than small lobsters.
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