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Introduction

On the lobster fishing grounds of the Maritime provinces
many veriations in physiesl conditions sre known to exist. The
most unprotected part of the life history of the lobster is during
the early free-swim:ing or larvel period. GSince in nature there
4is known to be & tremendous mortaiity smong the larval lobsters
wost of our experiments were directed toward finding how variation
in certain énvironmental factors led to & large percentage
survival of larvae in certain regions and & small percentsge
survivel in others.

In the following discussion the larva immedistely after
hatehing 15 sald to be in the first stage which ends with the
first moults The lerva is now in the second stage which ends with
the second moult which produces the third stege lobster. The
third stege ends with the third moult which produces the fourth
stage lobster or lobsterling. In the fourth stage the larva
possesses & better sense of balance and direction and has assumed
the characteristic lobster shepe.

The average age when & lobster ceas:s to be pelagic
and seeks the bottom has received too little attention both in the



following experiments and in the general study of lobster larvae
by other workers. The lobster larvae are ususlly supyosed to seek
the bottom towerd the end of the fourth stage or during the fifth
stage. After having reached the fourth stage, however, the
rearing of the individual larva offers little difficulty and in
most of the following experiments the larvae were not reared beyond
the fourth stage since it was judged wiser to concentrate wore on
the eerly larval forms. Thus, it will be necessary to do further
work on stages beyond the fourths

The used in the wes obtained from
the end of the station wharf. Except where otherwise stated all
larvee used in any particular experiuent have been hatched from
the ssme lobster on the same day. Recently hatched first stage
lervee were alweys useds

Food such as clam and lobster larva was fed to the larvae

on the point of & s feeding being 1y eccomplished
when the larva grasped the f00d end swam away with ite
In the with & constant

varying not more then one degree during the day the tempersture
was taken daily st irregular hours. BExperiments with wore varisble
temperatures were checked moring and afternoon, ususlly at 8 &.me
snd 5 pomes The temperatures given are all in degrees centigrade.
411 thermometers used were checked and the necessary corrections
have been mide in the temperatures given in this reporte
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Ae_Preliminery experiments
Before much resl experisenting could be done many problems

of feeding, light snd purity of water hed to be cleared away. The
only feasible method of controlling temperature or food ley in the
use of still water in glass contalners. In general, Best Bottles 6
inches high, 3} inches dismeter were used with about 2§ inches of
sea-water, and ome larva in esch bottles It wes found that at
temperatures below L8AC changling the water once every tiree days was

tisfact: while at higher the water
needed to be changed oftener.

Clem muscle, celf liver and fish-mesl were found to be
unsatisfectory &s food in still water while clam wuscle «nd gonad
fed slternately, the first stage larvee theuselves and live copepod
plankton were found highly satisfactory. The best results were
obteined with live copepod plankton, using which on one oeccasion
from 18 first stage larvee 15 fourth stage larvae were obiuined snd
4in two other experiments § and 8 rourth stage larvee were obtained
from 1i snd 1& first stege la:vae respectively.

Using plankton es food, ‘I& dim light of the basement of
‘the mein lab where ordinerily sn object could barely be seen ten
or fifteen feet away and poorly lighted by electric lumps for
several hours & dsy, was fomd to be completely satisfactory, the
above highly successful results being obtained in this light,

The condition of the first stege lervae 1s slso a factor
of great significence snd renders difficult the comparison of
experiments conducted with larvee hatched at different periods or




or from different lobsters. With certsia Latenes of larvee hardly
any survived to the fourth stuge eves under the most favoursble
conditions.

Various on sa
thet first stage lobster larvee were sttracted to light of a weak
intensity and repelled by light of & strong intensly. ZIows taken
by DrohsW.H.Needler at Hog island reef in Malpeque bey to test this
nypothesis yielded ome first stage larve take: &t Or neer the
bottom in 4 or 5 fathoms in bright sunligut st 11330 a.m., July £8.

B Survivel of larvee st low Lemgerelures

Experiment 1. One larva in each of 14 Best Bottles.
Larvae fed on live copepods and water changed every three days.
The bottles were pleced in & comnstent temperature box in basement
of the mein leb and the larvae were kept in absolute darkness
except when the water wes being changed. Larvee hatched between
11200 am. July 23 and 2430 pem. July 24. RBxperiment began &t
5300 pem. July 25.
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Experiment 2. One larva hatched on July 1l was placed
1n esch of two 4-0z, bottles with neeks cut off, on July ll. Bottles
one-half full of ses-water. Water in bottles changed every three
days. Lobsters fed once every tiree duys on live copepodss Kelatiely
constent temperature was obtained by keeylng the bottles contsining
the larvae in en insulsted box equipped with & theruoreguletor.
Temperature preceding moulting

Larve A Lerva B Larve A
lst moult July €1  July 28 1led - 11,8 1leé - 11,
&nd moult July 30 bug. 2 1146 - 1.0 1146 - 1.1
Brd moult Aug. 16 1.8 - 1z 118 - 12,1

Larve B died on Aug.30 without woulting rd time.

Experiment 8, Carried out wits botiles ean floor of
refrigeretor room of Fish Hendling building where the tempersture
was lowered and kept fairly consteat by using ice. Light supplied
by & Eb-watt bulb sbout twelve hours daily. One lerva in each of
12 Best Bottles. Water changed and larvae fed on live copepods
every tiree days. Larvee hatched between 8100 p.ms hug. 8 and
10100 a.m. Aug.9. Experiment begen &t 4330 pem. Aug.ds

Dates of moulting or death of larvee
i T T O

Died without
moulting Aug.d7 A8 Aue Lu. hue 20 et hu.zf huoed
1st moult huozs Au.ES 25 15 Au.ET &7 Adaio
2nd moult  Sep.d Sep.ls a:p. I:;- Sepeik
#rd moult Gepe
%
Died without
further moul

Sep.l7 Sep. Sepe Sepal
ting g 5
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Suasery. Very low teaperatures were investigeted using
© constent tempersture box, unlighted, the Larvee being fed copepod
plankton (Exptel)s Four first stage Larvee st 1.7-3.0°C snd four
&t 4.44-8,0°C sll dled in frow & to 1l days without wouliing. One
first stage larve s 8,0-9,5°C died after &4 days without moulting.
One larva at 8,4-0.97C moulted once after 16 days and dled 5 days
later without moultiug e second time, while «t temperstures of 3.5,
15,5 and 17,5 one of the two larvee at each tempersture moulted
three times end reached the fourta stege in 20 to 35 days.

Two larvee fed on copepols were resred to ihe third stage
in en incubator kept st 1l.4-1%,1°C and one of these wes healthy
and in the fourth stage when the experiment closed (Exptez)s

Out of twelve larvae kept st 9.4-11,3°C (average daily
temperature 10.8) snd fod copepods, eight reached the second stage
sad five the third stage. One hsd resched the fourth stage and
three others were still in the third stage end heslthy when the
experiment closed (Expted).
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L. Survivel of lerves at higu Lemperatures
High tespersture experiments were carried on ia incubstors
at & constuit
Bxperiment 4. July 16-18. Ove recently hatened larvae
in esch of four 4-0z. bottles with necks cut off. Bottles one-half

full of water. Lervee fed dsily on dead lobster larvee. Water
chenged every three days., Teupersture 5.6 - ¥6.8%. 4ll larvae
died without moulting.

Experiment 5, July 16-18. One recently natched Lerva
in each of three Best Bottles. Treatuent as in experiment 4,
iemperature £6,1 - 28.8% ALl lervae died without moultinge

Experiment 6, July 18-i%. One recently hatched larve
in esch of five Best Eottles. Treatsent ss in experiment 4.
Tempersture £5.6 - £7,5°, ALl larvee died without moulting.

Experiment 7. July %6-£5. Une receatly hatched larva
in esch of four Best Bottles. Larvae fed twlce daily on lobster
larvae, Yater changed every taree days. Tempersture £5.6 - £6.0%,
411 larvee died without moulting.

Experiment 8, July 28-Auge2. Oue receatly hatched larve:
in each of four Best Bottles. Fed twice dedly on clam muscle and
gonad slternately. Water changed every tiree deys. Temperature
24,0 - 24,8°. ALl larvee died without moulting.

Experiment 9. Aug.3-l4. One larva in esch of four Best
Bottles. Larvae hatched betveen 4100 pome Auge 1 and 9330 peme
4uge2. Fed twice daily om clas muscle und gonsd alternstely.
Water chenged dasily. Experiment sterted st 2150 p.m. Auge 3.



Dled without
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1st moult Aug, 6 suge T
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further soulting sugald

Teapersture of water in battles
huga5-14 = 6.6 - 24.5°C

Bxperiment 10, Aug.l8-20, One recestly hetched larva in
each of four Best Bottles. Fed twics a day on clem muscle end gonsd
slternately. Water changed deily. Tewperature £5,6 - 26.5°Ce ALL
lervae died without moulting.

Experiment ll. Auge20-&5. One recently nacched larve
4in each of four Best Botiles. Trested &s in #xpt.l0. Temperature
25,0 - #8.2°C. Three larvee died without moultings One moulted
for the first time on Aug.23 and died without further moulting om
hugozby

Bxperiment 12, Aug.20-2£. One receatly hatched larva in
each of four Perfect Seal pint bottles, § full of water. Irested
85 in experiment 10, Temperature 25,0 - £7.0. AlL larvae died
without soulting.

Busuery. Meny unsuce:
lobsters st 25 - L7°C. The highest teuperatures &t which lobsters
were actually reared to the fourtn stage in the incubators were
2846 - 24,5/C. Other lavestigators have reared lobster lervae &t
£5%, It seems probable that owing to the quick pollution end
low oxygen capscily of weter st high tespamtures, the glass

ful sttempts were mede to rear
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contatners with still water are eatirely uisuiteble for detersining |
the upper temperature limit «t which lobster larvee can sefely be
Tesred. A limit of 24°C, however, is well above sny that the larva

1s likely to encounter nywhere in 1ts Censdian Tenge o that |
establishing the fact thet Lervae could be reered st still higher
temperstures would navelittle applicetion.

D+ Reletlon Lotsgen quantity o [00) sy aurvival.

13, 004 1a bottles |
half imaersed in water in tenk in basewdnt of wain lab, One larva
in esehof four sets of three Best Bottles. AlL larvee kept
&t the same temperature. Larvae hatened iugust 19, Experiment |
started Aug. 19, Larvae fed every tiree days on varylng smounts
of live copepoc plankton. Water chenged every tiree dayse

Date of moulting or desth of larvee

o oed Fod § ususl  Fed § ususl Fed 1f8 ususd
oo Y sat.copepols amt.copepods ent,copepods |

‘l ‘t ‘I ‘l .ﬁ .l c.l cl c& DX nl .I
Dled without
moulting

Aueel hu.zl Au.ET
Lst moult AueE7 AULRT Au.E7 AUlET  AulRT AT AUET AulET ::
End " Bep.5 Sep.d vep.s |
&ra 0 vep.l6 * 18

Died without |
further
moulting Sep.if
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14, fooc 1a refri
room of fish handling bullding. One larve in esch of four sets of
three Best Bottles.

411 lervae kept at seme tempersture. Larvie
hatched Auge 38, Experiment sterted Aug.l9. Lervee fed every
three deys on verying smounts of live copepod plankton, Water
changed every three days. Room lighted by 25 watt bulb about 1%

o Mg Detes of moulting or deslth of larvae
Fed ususl amt, 3
1ive copepods’  Fed § usual Fod § ususl  Fed 1/8 usual
‘amount ‘easunt ‘amount

o B ST Wiy % SR NS
Dled without
soulting ey Sepes Sap.  Aud Sep
18t mOuLt  AULET Aued0 AULE0 Lu.ET Luss0 hukd ey
&nd woult Sep.ll I:x. cep.lé S;‘-
&rd moult
Died without
further moulting l:g-

Experiment closed Septeaber L8th

Tempersture renge Aug.l9-28 = 1l.1 - 13.5°C
AugoR9-vep.28 = 9.4 - 11.29C

Nusber of copepods in 1/6 usual smount i Experiment lés
Copepods counted iu the three 1/6 jers imuedistely after changing
water and feeding.



Humber of copepods in
m-nunr—tatnu.

hug.28 10-15  small eo, 20stly Acartis
g E ‘:»u-. tly
il 10-15 .
1 10-15  lax n.nu
ve
15 £0-35 smudl W

Sumsery, 1w experiments were carried out om the relation

of quantity of food to survival of larvae. In both experiments some
of the larvae wers fed the usual asoust of live copepods thst has
proven to be suitsble in the other experiments, some spproximately
4, some } and the remainder 1/8 of the usual nusber, In the 1/8
Jars there were usually ebout £0 smsll copepods, mainly icartiae
At 1248 - 14,6°C of the tiree lervae fed the usual

nusber of copspdds &ll reeched the $hird stuge nd two the fourth
stage, while three larvae fed 3, three fod § and tiree fed 1/8

the ususl nusber sll died before reaching the third stages

(Expta 13)s

In & second experiment at 9.4 = 13,5°C (Expt.l4) three

larvae fod the ususl aziount of copepdds had all reached the third
stage when the experiment was brought to & closes At the end of
the experiment,of the taree larvae fed § the usual ssount one had
died witrout moulting, one had moulted once and the other had
moulted twice, Of three larvae fed { the ususl smount two had
died without moulting snd ome wes still alive and in the second
steges Of three larvae fod 1/@ the usual musber of copepods two
dled wilhout moulting, one moulted once end died without moulting
the second time.



=l

Eo survivel st different salinities

Experiment 15. One recently hatched larva in esch Best
Bottle. Larvae kept ot salinities of about 50, 28, 26, i4, %z, 50,
17, 14 and 11 per mille. Fed copepod plaskton end water changed
every tiree days. ALl kept under
£00d, water and light conditions in casement of maim lsbe
Tempersture range during experiment = 14.7 - 18.4°C.

Anron-u uu.ug per u.ua

Number of lst 80 28 i

lt::! larvae

us: L S NS B O e & R
Moulted once 2.3 4 3 4 3 12 8 0
Nouted twice k.S % 36 8 9B

.z 2 I 12

Sumery. Laivee moulted successfully into the second
stage st all salinities from about 30 per mille to sbout 14
per mille, GSeven larvse, however, placed in ses-water with a
salinity of sbout 11 per mille all died after one or two days
without moulting. Larvae were successfully reered to the fourth
stage at salinities renging from 28 - 22 per mille end in other
experiments, of course, st the ordinary Salinity of about 50
per mille,

E. survivel under different lighi condiiions

Bxperiments 16, 17, 18, ksch recently hetehsd larva
placed in & separste Best Bottle. Larvae fed copepod plankton
end water chunged every three days. Part of larvee kept in
absolute darkness except during process of changing water and



~l4-

feeding, and part open to the dim light of basement under light

deseribed in Larvas in each experiment

kept under the seme favourible temperature, water and food comditionse
Lapt.de Lautal? Lhibads Jotal
Light Dark Light Derk Light Derk Light Derk

Nuaber of
L T TR T e Ry
Moulted once 11 4 . a 19
Moulted tedce 1 4 ° 6 w0 7 o 17
Moulted three
times - [ o E- ®

percentege resching 4th stage 75 508
Temperature ranget EEE-:?: = L:‘:g - g:g‘c
Bxperiment 19, A set of three Best Bottles (ome in full
sunlight, ome with the sides protected fros direct sunlight by tar
paper and ome completely covered Ly tar paper) were placed near &
window in o lobster jar. The was kept
the same in ell botiles by running water from the tap through the
lobster jar. One recently hatened iobster larve was placed in esch
Best Bottle. Larvee fed on desd lobster Larvae t0® or three times
& day, Larvae hatched between 5330 pem. July 16 @nd 5300 peme
July 19, Experiment started st 5:00 pem. July 20,
mt’?’ %Mhlﬂl‘ P;X.: sunlight :r-.g-rlm.”l“lu‘(l
18,2 = 5.0
wostly 18,£-£0

1st moult 8 larvae July 22 July 24

ma * were used 27 L 17,7 - 21,8
ra v in Aug, & Aug, 2 1644 - 2242
w . W v 2 .19 1646 - 21,8
5ta  » -m. Bepe 5 L] 18,7 - 28,0
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Notes on Experiment 19, Larvee fed one lobster larva ‘
trice daily July £0-24, three times daily July £5-Aug.l9. Larvae
fod on clam muscle sud gomsdaltermstely twice dally after Augld, ‘

Occasionslly during the days with @ost sunlight the
teapersture was 0.1 or 0.£%C higher ln tue full sunlight jer than
in the jer sith the sides protected from complete sualignt. ‘

The jars were shifted to different windows 50 that
they were exposed to cll sunlight after 10100 a.m. ‘

Suamery. Of 37 lervae yesrsd in the dim light of
the basement end fed plankton 76 reached the fourth steges ‘
0f 34 similar first stage larvae reered under identicel conditions,
except that tuey were kept in complete derkness,ouly 50§ moulted
three timss to reach the fourth stege. It will be noted that the ‘
grest difference between the survivel of lervae resred in the
dars and in the dim light is due to deeths occurring befors the ‘
first mouit, After the first moult had teken place taere was
no noticeable difference in survival in light end dark. ¥aus,
the difference in survival in the dim light end in the dark jars ‘
mey be & question of the relstive ability of the larve in its
different stages to obialn £o0d under conditions of darkness
rather thin the direct eifect of tne lignt.

Two recently-hstehed first stege larvee under the same

of food snd were placed in full
sunlight in the window of the lab end the other shaded frou the
direct rays of the sun, diffuse light coming from the top and
bottos omlys The bottles were shifted 30 as to have the advantage
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of all sunlight efter 10100 s.ue The experiment lasted from
July 28 to Septembdr £& during which time each lobster moulted five
times. The periods required for the five moults in the esse of the
two larvae showed no significent differences

S Jetching
Twenty ogg-bearing lobsiers wewe obtelned from Carsquet
end placed in the basement tank on Jume 15.

el recomo “ Ladouual A0iaora
June 30 The first Lm.u started ha
n vtox-t u M‘
the water in cl
July 16 Four lobsters with eggs completel;

off, 8 hatehing, 7 almost ready Tox pataning
1 not resdy for hatching.

hug, 8 Nineteen lobstors with oggs comsle
hatehed off, 1 not hatched (eges spoilt)

Notess
The last record of larvae belug collected from the
Caraquet lobsters was on August e
Jistcilng record of Grend-Menan lobsterse Nine egg-bearing
lobsters were obtained from Grend Manan and were placed in the
basement tenk on June 10. One of Whse dled before hatehing her eggse
huge © Gneé lobster with ll.lt completely
Tor Bacehitey L not Tekay Tor hateriage
s gt i g R g B o O
Noge: becond last Grend Mensn lobster finished hatehing
on August 15, and last hatehdng rrom Grand danen lobsters was on
August K&e



12,7 = 1546

(4) Carsquet egg-beuring (®) (:u--a;lut egg=bearin lobster, &b
lobater, &7 cas.long ems,long. rlaced 1n taent
sterted hateing at {1115 for solisetin, larvas st 4100 p

aem, June 50 after violent hugel. Lobaler fuu.y ber: l‘
r-ldy to hateh &f

il @y ogss have bacched these have
collected
June 30 4100 peme  § ”ﬁ' L
July 1 9180 seme 4
22 10515 seme 48 102
2 340 peme “ 7%
3 9180 pems b 174
4 2310 peme 87 483
b 10:10 peme 525 7
6 9145 p.m. 152 157
& 53100 seme 3 148
9 5:00 pems 43 [2]
10 £380 peme £ 50
1z Delte 4 10
15 9100 peme 1 a :
about hell the
eggs_hatohed, lemalnder m: &boul half the "ﬁ
spoilts hatcheds Hemezinder spoilte
Tengerature range in T-lrllturt renge in tank,
15 = July 17-81 = lk.& = 14.1°C

‘tank, fune
110 Z1zbeC
Sumsery, Hight berried lobsters obtalhied fros Grasd Mansn

were placed in the basesent tank om June 10,and £0 from Carsquet
were pluced in the tenk on June 15, Zhe first Carequet femsle started
hatening on June 50. By July 16, of the Ceracuet feaales 4 had
completely hatched, 8 were hatching, 7 were ready for haiching and 1
was mot yet readys By August 6 all the Caraquet femsles had hatched
their egise
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On August @ of the & Grand Meonan females 1 had almost
completely hatched, 1 was hatehing and 6 had not yet begun hatehinge
By august 14, 5 Grand Manan remales had hatelied, £ were hatehing and
1 had not yet begun hatching. The last record of larvee being

eolleeted from the Carsquet females was @n August £ and from the
Grand ianan lobsters on August Z5.

Thus, in the leboratory tamks the Carequet lobsters
essentislly hatened their eggs in July end theUrand Manan lobsters
in kugust sbout & month later. The temperatures in the tanks
from Juns 1% to August 15 renged from 10,4 to 14,1°C. These
temperatures are several degrees lowertisn those which the
Caraquet lobsters would experience during the sase period on their
naturel grounds and seversl degrees higher then the Grand Msnan
lobsters would encounter near Grend Manen. Thus, the Caraquet
lobsters would have hatched still earlier nd the Grend Manan
lobsters still lster 1f they had been sllowed to remein at
Carsquet and st Grand Waman respectively.

In tho Cursquet feusles observed the hatehing period
lasted for 14 and for 15 days respectively &t temperatures
ranglug from 11,8 to 14.1°C.
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Sumsery., At the highest temperetures investigated (24.0%)
the three moults necesssry to reseh tae fourth stage were completed
in less then 12 days. At temperstures 16-18* the fourth stage was
reached in 15-19 deys. Lervas st 12-14° sttained the fourth stage
in from £7-30 deys after hatehing. At ll.4=1%.1° the fourth stage

-was resched in 36 deys while st the lowest temperature investigated
(944-11.38, average daily temperature of 10.3%) the first lerva
o rezch the fourth stage required 48 dsys after hatehing end three
larvae were still in the Shird stage when the experiment esded
after 50 deyss

Discussion and Conclusions

(a) gueliteiive petural survival. possibly the lowest
sumser temperstures on the cosst of the Miritime provineés are found
at the mouth of the bey of Fundy where during-@pecisl lobster
fishing at Grend danen, iug. $-15, 1882, the inshors bottom
tesperature renged between 10,5 and 11,4°C whlle the surface
teaperature ranged between 10.8-12,2°C. In our experiseats during
the past susser lobster larvee were successfully resred to the
fourth or stage at & Tenging from 9.4-11.3°C

with an everage dally tempersture of 1043°C.

At lower temperatures no success was obtelned in rearing
slthough this
csuses since no attempt. was made Lo rear lervae ut temperatures
lower then 944~11,2°C under the sawe favourable conditions.

Purther experiments will doubtless lower slightly, possibly by 1 degree,
the minimus temperature at which lobsters will survive.

s possibly due to tecmalcel rether tihan absolute
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Thus, there seems to be no reason to assuse thet thewe are
many aress near the cosst of the Maritime proviuces with so low &
tempersture that the lobster larveae hatched in July or early August
esnnot in taeory survive to the lobsterling stege.

similarly, lobsters were reared &t ¥4°C so that no

would be in the &res which ere
too high for lervel survivale

Gince, as shown by experiment 18, tue larvee period cem be
successfully pessed through when the only protection from ths
sunlight 1 a layer of about } inch of transparent glass ané 1 or 2
inches of water there is no resson to sup.ose that in Bature the
larva cannot always 8o wodify 1ts position es 0 sucounter less
intense sunlight than in this experiment. Thus, we can rule out
the lethal effect of sunligat under natursl comditiions.

Lobsters were reised to the lobsterling stage ot all
salinitles from about & per mille to sbout 0-4l yer allle. Thus,
1t is only ia very limited aress such es river mouths that salinities
would be low enough to be lethal,

(o) susntitetive psturel survivel, 4lthough 1t has been
shown practiceble to resr lobsters to the lobsterlisg stuge at
temperatures betwoen 24° anc D.4-11.8%, yet the time spent in the
three stages previous to the lobsterling stage lacresses from less
than 12 days at 24® to 15-13 deys et 16-18% and to more than 50 days
&t 9,4-11,3°  Since undoubtedly it is the [res-swimaing planktonie
stege tnut is ia test danger of tats great i

1in the lemgth of the larval period at low temperatures should result

e



in & such lower percentsge. survival to the lobsterling stege than
does the short laivel period st higher tesperuturess

inother factor whch %ill meke the percentege lurvel
survival less in cold weters such as et Grend Msnun is the late
hatehing in such wsters., As shown by observations om Grand Manan
end Csrequet lobsters held in the lab tanks snd by field work in
other years, the hatching period in the wers seuthera gulf of
St Lewrence sre: 1s largely over before the end of July while the
bulk of the hetehdng in the cold Grend Msnan sres would take place
about & month later in August. The imn Lateldog in & cold water
ares in late August snc early September adght toward Lhe lstter
part of their larval 1ife enccunter & temperature whlch 1s below
the miniuun for survivel,

The fzet that larval lobsters were unable to survive on
& reduced copepod food supply indlestes thet the years vhen lerval
lobsters in the plankton encounter an especlally good copepod or
other food supply should be good subvivel yesrse

The great range of sallaities la wideh larvee cen survive
calls for more experiments directed toward fisding what ere the
most favowrable sslinities, This information, if siguificess, could
ppssibly be correlated with presumsbly good snd Led years for larval
survival as celculeted from the fluctuations in tue lobster catche
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