AHALYSIS OF FACTORS CONTROLLING TI PRODUGTIVITY OF THE
MAINE LOBSTER FISHERY

The years gince 1940 have witnessed a tremsndous increase in f.he- produc-
tion of the ¥Yaine lobster fishery, which is startling in its nmegnitude and
perhaps far-reaching in its significence. After approximetely forty years
of irregular but persistent dceline, the catch in the Pive yeers since 1940
hes more than doubled, to reach the highest levsl since 1890 and abdut |
3-1/2 (7) times the low level preveiling in the early 1320*s, Tsble 1,
Tig. l. ({otal annusl cateh snd number of pots). If the feetors responsible
for thls incresss can be ldentitied end evelusied, and if thess factors
are in any degred eontrollable—hy‘ﬁan, then it is eonceiveble that by
formulation of suitzble manesgenent messures, it msy be possivls to crezte
such fagyvorsbls conditions thet the yield may be maintained at a level far
gbova thet axisting durinz the pest forty years.

ROSIRIBIY CUNTRIBUTING FuCTOBRS

Fortunately, study of the labster.rishery wag begun»by'the'Fish and
%ildlifs Service in 1939, two years before the pheromenal inere=se begen,
8¢ thet there is some racorﬁ of econditions just befors and during the
incresse. Tegging experiments and length-Irsquency datm indicated that in
193940, the commerciasl fishery and pstural mortality were removing annually
sbout 70 parcént of the legal-sized lobsters present at the begirming of the
*lobhster year" (iugnst of ons year to July of the next), Thus it arpeared
ecertain thet the increased catch in 1941-1945 could not be the result of
increased fishing intensity ar.afficiency. It becane pecessary to assume
that there hLsd been a major increzsae in'numbers or‘weighté of the lobster

podpulation of legal size. Since tagging results show that lobsters do not



garry out exiensive sisrations, the ipcrease in tha populstion alo;r the
¥eira oorst must hove comes from s mueh grester anrusl reeruibment (recru1t~
legel size szch yes r} or fron the
inerezned size of the lobeters tsken.

Tog mezenees have beap zdnntad in Maine during the past eleht years,

vhich zhonld beove some effeet on reeruitnent and size. Thsse sre the
inerecse in pize limit from 7-1/16 inches in 1941 to 3-1/8 inehes in 1942,
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2 then heg heen continusd B the tvo enoperating s=gzencies,
s paarines mwrogram, chout 40,000 fourth =tace lobaters
wers vencrited Iibersted in 1932, 160,000 in 1939, 597,700 in 1540, 639,600 in 1941,
222,000 in 1942, 121,000 iz 1943, 186,500 in 1944, and 705,000 in 1945,
In =ddition, lar:s rumbars of first ciage lobaters were liverated, hut in
this =nalysis, na sesnunt is taken of these libverafions, zince hetchery
procsdurs 4o this giege is nbout tre same os thet found {n nsture {tha
emales earrying the eggs sre held in *roughs in ths hatehery shile the
aond heteh out naturally), and éhere zpoesrs to be no poof reasor to bellave
that esuits fron pleating firgtestace lervae are much, Lif azny, betber than
wonld have beon achieved hsd fhe Tamales heen left on the Iokstar rcrounds to
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seeording o the hest iufﬁrnﬁ*ion eveilable, in Maine watays it tokes
fourth stage lobsters =bout six years 6 reneh legsl sizéa Conssyuently,
ths hotohery nlants in 1938 and later years, would hexinm conbriduting to
the emmmereisl oateh in 1944, If we meke the very optinistic sssuaption
thet 25 peorcent survived to reach lepsl size and that 79 porcent of these
were teken by the lobstermen sach year after they rasched lagal size, then
the inerssas in cateh from this soures tould begin in 1244 wlth aboub
7,000 pounds, and be contimued with 30,000 pounds in 1945, 113,000 pounds
in 1946, and 155,000 pounds in 1947, Ir view of the faeh thut the gotual
inersaze in ocsteh bogan in 1941 {ingtead of 1944) and im 1944 gpd 1945
ghowed ihereases of 5,700,000 and 10,300,003 pounds respectively over the
1940 catch, it is clear thet the contributiom from artificd et} nropagation,
gven under the most optimistie szsumptions, was a negligible factor ix the
gbaerved incfease.

Inerease in size limit ir 1942

Tha erproximate effest of the 1942 ingresse in the size Timit, on ﬁha
gnteh {n 1942 snd Inter yeers, can be detemsined using known growth =né
galeulated Pishine mortslity rates. The resulte indicate thet the chenge
in size limit by itself (z:sunming other faciors to remain 30nstant} wauiﬂ

have caused a Gecrease in the 1942 oatch of sboubk 12 percent or 1,000,000 pounds
{the actual deeraase_ﬁaa only 500,000 pounds), and an ineresse in the 1943
catch of about 1,00@;090 pounds (the zotusl increase was 3,100,000 pounds}.
It is further apparent that the change in size limit gould secount for no
part of the irnerease in gatch from the 7,600,000 pound smverage in 1939 snd
1240 to the §,%00,000 pounds in 1942, nor ecould it sccount for the major part
of the largze increases in,;ﬁii end subsequent years, {(The {igures for sffpef
of size linit were obtainéﬁ from the theoreticsl size end weight distrivution.
They should bs checked against avtusl fistributions, )}
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Tmproved environmental conditions

ﬁ third possible explanation for the recent incresss i the lTohster
eatsh ean be developed if 1t ie es=amed that netural corditions in the
odesn {in regent yeéré wers iaarticulsflg fevorsble for the survivel of
young lobgters,

The long record of progressive deursase in the ¢atéh end estch-pap-
ot, ¢ozs nob sSuggest that this specles is subjeet to the wide variationg in
rocruitnent resultirg from envirommentsl changes, Which have been Observed
§n hepring, maclkersl, =nd some other speciss. Furthermore, such information
88 is now available does not indicate that an inerssse similer te that
gbaerved 'i‘n Maine waters, hag ogcurred in the lohster fishery of Mussachugetiis
znd other New England states, HKowever, '"shs. lobater catch in the Hay of
Fundy and Western Hova Seotis waters hes incréssed markedly in récsnt ysars.
Thus, there is a posslbility that there have been epmyironmentsl changes in
the cosstel waters sxbending from Western Nowva Scotla, throush the Ray of
Tundy and  aleng the Hualne Coast, whi&h made it possible for e much larger
pereentage of lobster lsrvee to survive to legel sime, than during past
- yasars. No evidence of changes in hydrogrephie or biologicel conditions,
which might seeount for such famrablsr chenges In lohsier surviv;a}., hag
eame to our sttention. Before reconciling ourselves to such s caapletely
gpeculative explanation of the increass in the lobster gatch, there is one
tther promiaing avenus to explore. |
Deogreage in miniwue size 1imit in 1935

‘In Janusry 1935, Maine ei:enged the minimum Iegal size limit m:x. lobsters
 from the 3-1/2-inch minimum esrapace measurs, which had been in force sinde
" to a 3-1/16-inch minimum, | By making use of our acocumulated knowledge
| of the biology of Maine lobsters, it is possible to estimate the effects of
this chapge in gize limit on the 10bster population and on the spawning stock.
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It will be ahﬂum that ’chase ;.,hanges sppear to be the primary Tactors
ras;;ansibla for the receat inersase in eatah.

In 1933, (‘:mmisaisner Crie of ¥aine arranga& tﬁ obtain an ertenﬂita
. aeries of length sewplss from the lobsoer aateh through the wardens —gf his
depsriment. Dogimning in 1939, Fish and Wildiife Service bielogists have
obbained extonzive length sauples of the lobaber ‘Qateh. gxuept during 'ﬁha
way years when saz;xpliﬁg wes much reducad. |

From the records of taleh and ﬂﬁt(ihd-p&r-ii}'ﬁ‘t, it wpbears re:asmg!:ile to
asomﬁa thaet tho averaze cateh sud recruitment during 1927-1934, wers m
.‘appro:imﬂﬁa’ equilivrivem. The eatoh por pot remained et aboul the sgm;;; 1;“?1
throughout these years, aud slthough (he cetch experienced soue verintions,
they speser to be _the pegrlt of changes in fishing effoxnt or perhape of
QYTCrY arisiny fron differsnees in the nethode used in colleciing the dats n
in ﬁh'e survevs conductad during those yvesrg. Figa l. .

T# wa sceept the agsumption that recruitusnt and cateh were in
zoproxinnte aquilibrivm during the period mesntionsd, ther by naking use of
the length-Traguency dabe eoellescted in 1933, anﬁ ot am.' knowleuga of grmth
'ra’hé.., 1% 15 posgible to ealenlete the botel uurtality rateé experiospnced by
that portion of the lobsbtar population over 3«1/2 ipehss, sye~socket meaanr#,
furing the yonrs ;fim' prior to the reﬁmt lop in the size 1irit. The calenlsted
rete ie sbout 83 percent znd results in s speeming stock saQunting {in ;;mbm;
- to betwean 20 snd 25 percent of the totel stdek whove F-1/2 inczhﬁaa Thus of
every 100 lobsters resthing ths nimimun legel size of 21/2 inches, between
20 and 25 survived ‘ta spoville IigeZ, Tulle 2.'-_ _ »

¢irce iobsters of thig aize Qbe& i eidaunmer ani maxe no further growth
urtil ubay &@am shad the following waer, ih follcress that the full TRoruit~

' a%rv% to the 1egs.ﬂ stoek seeurs at the time 9:{' she&ding {Ffuly - Septemibar).

For the balance of 'the yesr there is no change in the gize composttion of the
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stoék axeept for thet rasultihg: from selsctive fishing | Donsequently in
snalyeis we have adopted a lobster yesr extending from Aupusk of one ysar %o
July of the following year. In Figuve ? sach size group i represented
by = rectengular bar with & wiﬂbth equal t0 whe year¥s -avw%—:ge grovth.
This sizas gmuping weg adopted, since sach yeertz reeruitnent would first
avpear in the fi.éhary as & size elass of this dimension, as a result of the
imﬁease ik size through shéeddiing from the unfished sizes bslow the legal
minimgz, Thenesforth the members of this group decrsased in numbers at a
egmpurgble rete, under the fishery, and advanced together to the next size
group when shedding vceurred. This is an waraimpiiﬁﬁation of eoursa,
Lecouse the elffoet of the minimum sije Iimit im not perfectly sharp |
{papticularly in view of some use of short lobsters), end thare is some
goriability in growth which texds to smooth cut the step-iiks appearance
of the lencth freyyencies asz the lobsters grow older. However, this method
proviéss & ressonable accursie f—w;pmﬁmétian-, as 18 ghown by comperison
hetneen the esleculated curve using a 65 percent mortality rate and 5/1é-irch
gnnnel crowth rate, snd the attusl length composition obtained im 1933.
{ o be tested).

The 65 pereant totel mortality .(mz,) rats 1lg made up of fishing mortality
{My} plus natural mortslity {H&}. - %We have no -&pecifiz information indieating
the vropsr division of M, between M, and ¥, However there sre s nunber of
iines of reasoning which indicate that under nrement gonditions cbout 5 ta
10 percent is the most raas,enablii%fﬁ ¥ . Lobsters are long lived creatures
end sach long life is possible only when adult mortality rates are low, 4
rate as high as 20 percent would reduce the stock sbout 30 percent in ton years.

At such rates few would gurvive to maturity, even without eormercinl fishing,
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A rate of 10 percent is mors lilksly but even this nay be tog high, perticulsrly
i{n view af the fact thet & rzte of 10 percent to 15 percent is considsred to be
most probeble for dacurs heddogy, ® ool sbarter 1ived fish. Conclusions resched
ir the followln: anclyeils erg rueh tia sose reégsrilsse  of whether 5' . rate of
5 persert or 10 percent is used.
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2. Crowth 237 Yobsters foow Jel/L0 inches up svarsced 5710 inch
anrusliy {astual grosth rate o bs a’: tubed whea ovailable .

%, Umhe srercrd weighl of lohaters betyes Zal/16 end P=b/1€ irnches

ia 5 pounés, wnd 1% incvespss tisreaitsr as the cube of the
Lenrihe  {stiuel lezsth-neight falr 0 e substibuted vhen
i lﬂblnﬂf "‘

- f.l.-'il]ﬁl mit;urﬁ{i. rorbality sounis b peregent of the stodk ovep
3~1/16 inchea, pregent at the teginning of tha lobster year.
{Caleulations should clio e mede for 10 peresnt 1)

5¢ Total samusl mortallity durisg 15:9-1934 az;}zalledl 45 vereent of tha
stock ovar 3-1/2 inehes, nresent at the besinning of the lobsher
vear. {Jee discucssion on page Is

6. Selective fishing by siues was incwzidferenls {supporting dota from

tagzirg expzrinents,ete,)



Fe With respsct to Np, the looster rear isupust - Juls? ig
aruivalent to the ecelendar yesr Jenuary - Eeeen’ber;‘
for the bulk of the esbeh ig buken during the monthe
August - December. {idjust annual ¢sbel 0 the lohgter
year by masigaing the a‘veraga spring cstoh Lo the

proper lobster year. &ubati‘tuta in calewlations for
colender yeor date, )
I 500 onits is adopbed to represent the snnusl reeruitment to the sioek

of lobaters aver 3-1/1% inchss Curing 1929-1934, ond we use the mortality and

growth rolzes glven sbave, 14 is +ossible to ealeulate the giza cohumsimc}:

of tho lobster siock over 3-1/16 inches im 1933-1935, {%hs size composition

in 1935 would be the mame a5 im 1933 in spiteol the chengs in size limit,

axdept for the linited quantity of 3«1/16 to 3-1/2-inch lobsters teken duving

Ienuary-mma of 1335}, Flgure 2, Table 2. The results show that the number

of meture loust\.rs (4" & ) made up 2lel percent of the stoek over 3-1/2 inches

and 10.7 percent of The stock over 3-1/16 inthes. 7Tois sprees with the length-

frequency data cbtained in 1933. (7] (Io be checked from Teble 3, Fig.2-B datal.
The patural sorvality, in ebstrest units, ¢ en be obtsined b, taking 5 percent

o8 the population over 3-1/16 inches. _“"1«; pqnals 733 anits. The catoh

rortality in abstract units cwi be obbtained by tsking 60 pareeat of the popula-

tion cver Z-1/ 2 inches. This ¢qusls 429.7 units. The cosdined mortality from
nétuz-al causés sud the cateh tlien is 70.3 U plus 4277 U or 500 U, which is

sguel to the annual re¢ruitment siopted cbove. |
sccording to our bssle assumption tict pecruitment during 19¢7-1934

was in epproximete sruilibvriun with aversge cateh and noturel morielity, we

tap equste the 429,77 uulis representing cateh mortuity 4o Ghe wversge ecoteh

during these ysars (6,600,000 Ibs.) One unit therefore squalled 15,360 lbs.
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sines the sversse aize of the lobsters over 3=-1/2 inches vas 1.47 1ts.

{from the 1933 length~fraguency distributiorn and 1epgth‘ﬁeighﬁ ourtral,

cunds. o s T .
eY unit ectalled 10,450 lohsters per urit. Using this converaion

tho 15,%_3}/
fiﬁura;'the ¥, and total pepulation dats in zbstract unité ¢an he caﬁferted
intc nnmbsrs of lobsters. ‘Thﬁs, the"natnral nortelity of 7és3=units equalled
‘ 7}#,00& lbbsters, the total stoek 0var‘3-1/16,1ncheé ﬂt,fhe_beginaing of
tﬁs'lahster verr, equallsd 1408 units, or 14,700,000 lcbatere, the stock
sbove 3~1/2 inches equelled 716 units o 7,480,0@0 lvbaters, end the metore
stock (above 4") egualled 151 umits,; or 1,580,000 lohsters.

iue ce:leulated size dlstribution at the emd of the lodeter yecr (Juce)
&;3 othined by‘appiying_tha 5 percent patural moriality rate to the lsngzih
_;egﬁegcias batwesn E-lfiﬁ aﬁd Z«1/2 inches, epnd the 65 percent todal
| nortality rate to‘thsfleagbh_irsquanaias of BAI/Z'LﬁGhes snd  over,

Table 2, Fike2e |

The caloulsted size-diatrib&tion.in.ﬁugust of 1935, 1936, ete., was
obtainsd by advancing smch o£ the June sizme groups by 5/16 ineh.(the‘wesult
of shecding snd grnwth} &nd‘ﬁddin@ ﬁhe 5030 units znmial rTecruitment to the
amalisﬂt zize elass {3-1/16 4o 3=6/16 inches). Tablss 2 and 4.

-Eegiﬂﬁiﬁg.in 1935$_it 5O lgigﬁr~wae possible o obtaid the Mwne (1936)
&isﬁriﬁutisﬂ by spplying the &0 gefcent cateh nortality yete fop, alihough
the lowered size limit in 13$5 abQut doubled the mmber of lobsters availsble
t0 tre fishery, the cétch inereased only e relatively small amount {17 percant
ade&_tﬁg'l?E?-l?}&_anTage)._ Thus, «1lthough the total ¢ateh had become
gra&tef;.the rate of fishing.mortality decrsssed, (4 lower rata goplied to
4 greate£ range cf sized produced o gréﬁtef ﬁotal eatch. ] To determine
the naw tate the fotal 1935 setoh in pounde-WaSwsqnvérteﬁ L0 nupbsr of

lobgters throush dividing by the eversge slzs, £ ghown b the caleuvlated



1920 lepstt=Presverer dintrihetiosn for J«1/16 irghes ond aver lohoterse

Tols pomber wes 8ivided by 10,450 to convert to Units, ard the number of

B

1ta ﬁlvt the 5 vercent I, (-’,10;3 Unita), wms subtracted from the
3=1/%4 inchas plus sioek present in Ausuat 1935, o sive the stocy in
urits at the and of the lshater venr, This yielded g surrivel of |
1217 mits or 5.4 papeent, compared o the 35 parcent suwvival for the
lecsl stock during the nprevionz years,
The fugust 1935 digtritution wea obtains d by sdvencine esch of the
June size pronps 5/16 ineh as before, ond ~d8ing the 500 Tnits recruitment,
The 1936 sstel of 7,300,000 pounds was eonverted to Upits throush Alviding
by the svercge size of 1,26 1Ibs., =8 shom by the Moust 1938 dlstributioh,
end then Ly 10,450, This fleours plus 5 pareent M, wag suhtrseted fram the
stock present in iucust 1936 %o obtain tha June 1957 stock. fmrvival in
this tozme otuallaed ADL4 percents
The smae procedure vas followed far 1937, 1938, snd 1939, siving
galovlntad survival rates of 44.4 psreent, %3.8 pereent, wnd 11,8 percent
respectively. Fiz. 4.
The velidity ot this remnstmctmn of developments between August 1935
and Juns I940 osn be axsmined by the following npropositions,
1. The r:alculﬁtmi size compogition of the stock fn 1939 end 1340 must
agyret with th.e obseYved size tomposition in those wenurs,
2. The -é,irfsrence in the size of the stock of %-1/16 fnches plus
lobsters in isugust 1935 wnd fupust 1940 nuet bo secornted fore
%+ The calenlated mortelity rates in 1529 and 1940 from this recon-
struetion must be consistent with the results of tacsing experiments
in these years,

10



Taking thess up in order
1. The esleulated size emuposition ir 1939 shows a greater preportion
- of lerge thun does the observed distribution, hut the 1540 |
digtribusion apémximately agreas. Flgures JF and 4. Ir order
to obtain a smaller calculated value, it vmuld be netessary Lo
sggume o loyer reeruitment or mueh hisher ¥, than fhat used in
the galculationdg. However, 1P these were changed endugh to
reducs the proportion of the 1aré;sr glzes tn the pbssrved level
in 193%, survival to 1940 would be negligible or negative.
This does not cheek with the obsarved 1940 gizxe composition. |
Thersfors, © norg probeble explanetion is thet reemiitment in 1940 and
s0as1bly 1939 was greater than during the preceding yesrs, {&n
insregse of 30 percent in 1739 end 60 garegni in 1540 would abnfzt
stoourt for the differerce?)e. |
2. Lecording to the seleulsied values, in August 1935 the labstér
stoek consisted of 7,500,000 lobsters over 3-1/7 inches and
14,700,000 lobsters sver 3-1/16 inches. Therefore the drop in the
- gige limid from 3=1/2 to 3-1/16 ‘i‘néhe;ﬁ: made 7,200,000 nore lobsters
ayailable to the fighery.

In sogzust 1940 the ea’leaiati‘.uns indieate thal ths. Ie‘bster stodk
ermsisted of 6,800,000 lobsters over 3—1/i€ inchen. This was &
desline of 7,300,000 lobsters from fhl_m 1935 pﬁp‘ulatiun.

The total catch from 1935-1939 was 31,200,000 lobsters (from
4he revords of landings and caleulsted averspe size). Additions
to the stock durlug these years egualled recruitment minus
natursl norbality. This equa’llﬁ 5 x 500 unite - 277 units natupsl
morkaliby. X 10,450 = 23,500,000 lobsters. Thus additions to & |

11



gtock were 7,700,000 lobsters laess then the number token
by the fighery. This deorsszse is cbout squsl to the
7,900,000 decline ix the stoek betwesm 1935 and 1940,

These results indicute that the sdditional lobsters mede
e¥ailable to the fisbery b~ the reduction ip the gize 1imit
in,lﬁ 5, were not ceurht uD immed{stely, but were taken

gradually over the an:'t five yéars.

3. Aecprding 1o the caleulated dete the survival from jugust 1929

to June 1940 wes only nbout 18 perdents Toble 4, Pig.4.

his fs eongiderably lower than asny ove‘rali rates indicated

by tegzings IP resrultment in 1939 wore inéraased S0me

30 percent above the npreceding yeurd, the talenlzted survival

rate would heve been increased %o shouk 30 percent, which is

mors in line with the reaults of fagoing éxparimants. It

would have required an inﬁr&a&@ of 60 parcent or more in

1540 to kean ths survival rate up to 30 percent in thet year.
{enelusions:

This exanination of the vresults obteinsd from the ealeulsted reconstruction

of the developments in the lobster fishery and population frem 1935 to 1940,
irfdieates that the roconstruetion fits all 6% the ﬁ‘?’aﬂable focts., Aecording
1o these results aﬁnual reoraitment aversged ahout S,-?OO,GGG lobsters in
1935-1938, inoreasing to about 6,800,000 lobsters in 1939 ana 8,500,000
lobsters in 1940. The nuibers of lobsters of 1sgel gize {3-1/16 inches plus)

and berried females ware s ghown in Teble %,
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1936 9,850 271

1235 6,720 549
1939 5,120 7 184

E:f iverece stock 3~1/16" 4  lusust su@ June of following year. Table 2
;%/ Touals 1/% of the 4% ¢ lcbsters in Jung, before shadding,
Ef I1f these figurss are evem approximately correct, thsn the overell survivel

fron ece to lepsl size for 1939-1945, rmuat be around 0.5 to 1 perzent.
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‘Tre number of 1lsgal size is the average of the eslculated nwiber in
sugust end in fhe follcwiﬁg fune. For the reasons given abOve it is probable
~that the 1239 fisure w somewhat %90 low. The figurss for berried lobsters sre
- hased on the following reasoning: The sex ratio for immaturc lobsters is I[l.
After maturing, the nmsles shed uppuanlly. The femsles after naturing aﬁré
‘gubjset to the a.ama. mortality ns the meles during the {ivst year, then the
epes are spswned and e#rrieé by Lhe female for anothsr ysar, during whieh
ghe is proitected by law. Gonssguesntly the namber of maturs Temeles present
two wvesra after shedding is sboput the same as the mumber of muales one year
-aftez“ shedding {except for ifyl. Furthermore, since at the end of the year
tﬁey matﬁre, the males sﬁéa end afivencs to the next gize, while the females
nroduce eggs but 40 not -shéﬁ. The mels stock of the slze class just above
maturity will consist of newly recmita&v mnales, while the-' female atock will
gonsist of the new recruits plus the bexried survivors from the Freviéus '
regruitment. By the and of the lobster year the new recruits of both males
and females will be ra&ﬁceé to shout the seams nﬁmﬁer a8 the berdled Females,
80 that about 2/3 of the stock will be females and 1/2 of thess will be beri:ie&.
{Check by field obaervations).

Using the above dats it is now possible to examine certaih factors bearisng
on ¢hanges in the catch. - We have plotted in figure 5 t&:& total ¥sine lobstexr
@ateh fronm 1938-1945?- and the cateh per pot for the s=me years, If esteh per
pot could be relied upon it would provide the béﬁt neasurs of the lobster
population aize, i;awv-sr, in view of known defects iﬂ. mathod of bbieinipng
tateh par pot, it will be gafér to use both total céteﬁ and eateh per pot as

rough indices of ubundences.
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Prom prowth studies af Maine lobsters we ere falrly sure thet it tekes
B = 7 years for them io grow from newly hatched lapvas t0 %-1/16 inches
earapate measure. Furthermore since the femeles nmaturs a yoar hafors the
sggs sppear, wnd the dggs ars carried for osne yesr bators hatching, it Wil
he about 8§ yssrs before a newly matursd female cen contribute to the stoek .
of legul atzed lobsters, and 7 years before newly berried foveles wlll
gontribnte to the legel stodk,

In opder to show the relationship betwsen the size of the spamzing ‘
stock and thepopulation or ¢zteh, the rumber of newly berried lobsters . -
olbtained from our czlculations has been plotted zgeinat the lobster estch
seven years lausr, The comparison shows thet the population began to
ineresse in 194Y end continued in 1942, Aecordipg to ocur interyretstion of
growth rate intrecsed recrulfment resulting from a lerger spauning stock
wes not possible uwntil 1943, urless we essuas thel & considsrable preporiicn
of voups from the increased nmaber of 1936 and 1937 terried lobsters resched
logal size in 5«6 yeurs. An zlterastive explanetion ig discussed belove
The lerge 1943 and 1944 catch inmereases ave esaoeiasted with major inersases
i the spewming stoeck, bub the comtinued risze in the 1945 catel must be the
result of scounulated stosk (Chesk from L-F)] and inereesed fishing imntens ity,
or of other factors discussed bslow.

The éﬁﬁer m&jar populstion chzraecteristic bearing upon reeruitment,
1s competition within tke pepulatton, which sffects tha survival from mewly
hatched larvse to¢ legel sizs. Competition between Xemal sizef and sm=ller
lobasters might be concentrated on the youngest bottom stages [1ags then one
yoar old) or it might hs distriduted _tzzmgh the young lobsters in the IT ,
oI, end older age groups. This can bs sxaminad by somparing the legal siza
gtock witi the lobster population 3, 4, 5, 6, ste. years later (sincs
50 = 70 percent of the population is made up of the new growth elass, and

15



¢ateh roughly represents recruitment). The comparisons for a 4 and G-yoar
leg are given in Figure 6, The close agreement between decrease inm legal
population and inerssse in recrultment six years leter (Figure & B) suggests
that competition is greatast for the O group of lobstera. The increases in
1941 and 1942, which cannot be expleined by inerezse in the spawning atock,
¢en be accounted for in this way. The actelsrabed Incresse in 1943 and
1944 probably is the combimed effect of inéressed spawning stoek and
dacreased sompetition. The probsble inérease in recruitmend in 1939 end
1940 (peze } oan be aceounted for if we sssume that eompetition between
lepal size lobsters and 2 - 3-vear olds, also is appracisbls, for the sifect
af the reduced 1935 and 1936 lsgal stocks on twe and three-year lobsters,
would eappesr in 1939 and 1940.

ﬁn the basis of these data, the relative effeset on recruitment of spawning
stock size and the size of the total populstion over 3-1/16 inches, eannat be
eyaluated ot present. The continued increase of the cateh in 1945 (if it
¢annot be explained by inersssed effort and ascmmulsted stock) indicates
thet competition is a very importent factor, for theres wes & major increase
in recruitment ? (to be eveluated), in spite of the fact that the spawning
stoek had levelled off and begun to dseline. If our saleulationz are wrmnt,
then 1546 should do nuch to settle the question of the velstive importence
of spawning stock and competition. According to vur deta {ealculated gtock and
I?‘?) the berried stock in 1939 ( 7 year lag) wes at sbout the same level as
those in 1934 and 1935, which were responsible for the 1941 and 1942' catches.
The competing stock in 1940 {6 year lag) sluo was at a much lower level than
in previous years, If 1946 recruitment (showing up in August to December)
ingreases or remains st the high level which held im 1944 ard 1945, it zmat
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indleste ihat at this popmdation level, competitior is the dominent factor.
It spawning stock rether then competition is dominent wt this pepuletion
level, then we can sxpect perhaps (lepends upon whether spawning stock
i{ncreassd during wer because of incroased recruitment ard limited fishing
operations ) a drastic '&ecl"iné in yield beginning in 1546, to produetiom
levela conzidersbly below those prevailing during 1935-1940.

There is ous further item of eircumstontial evidence bearing on the
~ guaation of spawning stock va intre-speniss competition, as a probable
eiplanation of tha recent incresss in csteh. If the tourse of the declining
1chater catech and stoek ‘is traeced baekwards towsrd the 18‘9‘(5 peak,
1t must cross some level at which the spawning stock was equal to that whiech
existed in 1936-1938., Ir the spewning steck is the dominant factor, then
why A48 not the stosk st that time produes sp upswing in ths cateh comparable
to that which recently kes appesred? The maé:t probable sxplanstion is that
gt that time the competitive stock of jarge lobsters was much greater than
in 1935-1940 and at such population levels the magnitude of the spawiing
gtoek is much less important than the magnitude of the empetitive stagf:.
This lins of reéasdning srggeats the tentative conclusion that the 1xm'mase
in recruitment in 19411945, was made pogsibls by the decrease in compstition
resulting from the decline in number of lobsters over 3-1/14 inches _
from 1934 on, more than by the inerease in th® sppwning stock from 1936-1333;
Thus the rodused competition resulting fron the reduted stock, mede pomsivle
an increass in survivel from the sem6 agg production whieh preveilsd in 1935
and 1939, end frow the inereased egg production brought shout by the larger
spawning stock in 1936-1938.

If thiés interpretetion of the conditions which resulted in a great ineresse
in reeruitment of lobstars is walid, then in order to develop and malntein
produetion st the maximum level , the major problems are to Yeduce the
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compatitivs stock to the lowest prscticsl level while maiﬂtaining an sdequate
spawning 3tGCkc Tha first objective can be achiavad by encauraging the
ﬁsheman to caﬁch orf the annual reeruitment ag rapldly as pwaible while
the labstars arer a8 snml}. as market demands pamit.; However sx.ch a
procedure will (:ause 8 reductian in'the spawning stock below lmls which even
now appear to be inadequate. ‘ | |

We nay presently find thet the rélative}.y ﬁigh ‘Spawning stoek lerel
rozched fn i?ﬁ? and 1938 15 needed tq yroaucs ‘lobster yields of ths g;zg-
recently attained., The mos’t. recant dsats av*aijlabla indicate ;hat the present
spswning stock is only about 50 percent {purely hypothetieal, subsi:itu_ts a
realistic velue when aveilable) as 'gfaa‘:;. as that in 1937, Ta restore the
apawning stock: to the 1937 letel witk the praaent ﬁshing mtensity, &and
using a minimm size limit, will require raising the minimum to sbout 3-—1{2
mchas. (Confirm this). Ewe"nr, even {f such an increass wers aaonmi&ally
and politieauy practical, it would result in an incraase in the compatﬂiva
stock (3-'-11’16- inches plus) by about 2% times, and past experianca in&icetas
'thét Such an incre‘éxse wauifi-:acarzse.fzaompe’tiﬁian betnaen' thess‘ lobeters and the
young to increase to such an sxtent that it would cemel {(perhaps more than e&ncel}
the benaﬁeial effect of the increase& apawning stuck.t Gonsequantly the size
of the optim catch possib}.e, using nepagenent measures hasaa on minim siza
limits, 13 problem&ti-cal, but it seens =certai:n:,that- it i far less than the

cateh level in 194

r.m presam; nndarstandmg of the raators contrnning tha profductivity
of the lobatar population Micates that tc; chtain the maxim reeruitment wo
should kaep the aampetitive population s.t the lowast practical level, meanwhile
maintaining an adcquate spawning stock. This soum}a like a paraaox hv.t there

ia & good possibility of achi eving it if a new appmach to the prablem is adopted.
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Pirst of 211 1t will b; necessasry Lo disce2rd ths minirmn si:::e»limit ag
= eongervetion measure for lcbsters. It should be comnletely disezrded in
ozfﬁef to encoursge _ffshameﬁ ta ‘ta}:e the lobsters et as smé’l}. a siza as
nosgible, If_iﬁ becomes ecgneﬁzically unde&iiﬁble to ca‘tch_’anﬂ' ;'zmri__cet_ the
smallest éizes é?ailéhla, bogeusa of the effect _o’ii pries, afficiency of
utilizr&ian, deriand, ete., a minimm size could be adopted bagsed sntirely
on gaononic ¢onsiderations. Eliminetion of the minimum size limdt would
sncourags our first bbjécttve, reduction_éf the éompatitiva atock tn thé-.
loweat level practicable,

In order to meintain an sdecusise spevming stock the idea of s meximum
size limit should be resurrected snd adjusted downward, s0 that instead of
being a relatively impotent symbol of proteetion, as the Meine S-ineh meximm
linit is at present, 1t cun be mads effectives
‘ The 5-inch naximum limit {s ineffectusl in protaeting en edemuate
spewning stock since the high mortality rate allows only negligibis nurbers
of lobsters to reach that size. Out of sach ten thousand lnbateprs rasching
the present minimum size, on the average not more than sbout Pive will 'reach
the 5~inch size where they are rrotected,

To make the maximtm size linit useful es a conservetion mecsupe 1% will

be neceasary to vull it down from its rresent size to gn effoctive ievel. '1'/

_1f The velues for inerease in srnswrning stoek,ete., in the renainder of this

paragrach are sssurned. To ba revised when data from 1545-1946 L-F zre available,

In arder to achieve the 500 rercent increase in the gpevming stock discuszed

]

on peoe , under yresent conditions a rmaximws size limit of ebout 3<3/4

e

¢

inches would be required. Suech a linit would provids the needed spawning stock

without causing sny grest incresge in competition, for the total stock of
13
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Zwl /16 inchsas sud over would be increased less

® ozl

Use of the neximgn size liait, adjusted {i% the pariiculer cfnuitvons

Lt}

ol Feowth =p6 Pishine intensity oreveiling Jor sy glven lolster stock,
appeurs Lo be ths cunservabtion maszsure mesi in line with the principles of
Tobster nopulation dynamics developed in this report. Hovavaer, it muat ha

crgmber ad that woeat of ihe cozslusions rezched here zre 4aduciive and bazed

oun circwaatential evidsacs. OConsequently it 3sems preneture to discard

(4]

prasan’t lobster conseyvation msasnures in favor of those proposed, pending

r‘v
" l'

© verifieution of fthess conclusions, Such verificetions nmoy o

developsd in two wayss. Fivebi coantiaoe and intensify obaervation and

gasuraisnt of the pepulatios charactsriatiea involved and hopje that in the
courss of the nsxb ssveral years, developnenus will he sufficiantly clear

cub Lo establish or disprove prasont thaoriss. Second: Jesign experiments
wnieh can be carrised out during the next year or two, which will sai 13.ta¢tﬁrﬂy
agtablish whether or not competition ¥stwsen young lobsbers und lobsters

over 3=1/1%5 Inches, is an fmportant feotor in the survival to copmercial

27 the two approsches catlined cbove, it ssems desirzble that the secopd
should ba albenplted regeriless of the sction ta&ah in resppect to the Lirste
The expsr rimental spproach offers the possihility of congrete infox: et om within
ong o two yesrs tine. TFurthermore direet experinental svidsice is urgently
rasded to bolster up the theoretical siructure erpeted Ly ﬁedﬁctive reasoning
elid irdirset eviaér.ce. I¥ the proposed explanstion of ihe great incresse in
the Yaine lobgter c:aﬁcb cun ba confirmed, it should revolutionize our spproach
to the aonservatiozzl of this valvable recourge and arkzps double the sustained

yisld qf the fiskary., Howaver, i ve expect the lobster fishermen to acoapl

gueh = drastic chengs in point of viex and suyport o rrogran which he cannok

check by direct observetion for a long period of years, we must be sble to show

hinm some direct evidencs Supporting the change in our methods,
20



PROPOS:D EEP?RE"E T FOR MTASURIRG
INTRA-SPECIES COMPETITION
Objective: To determine whether the survival ratea of young luobsters
{0-1 yr, 2nd 1~2 yr} sre significently influenced by the
sbundsnce of lobaters over 3-1/16 inches,
Tesign - (prelininsry suggestions)
Construction of tank. '
Reinforced concrate tapk 60 fset X 20 feet X 15 feet deep,
loceted fn tidewster with bottom at about low tide snd top sbove high
tide., Tank vdiﬂdeﬁ inte 6 compartments each 10 feet X 20 feet with screened
openings in sides, extending from top to 2-1/2 fest of bottom., The bottom
to ba level, finished with rough c.cmar:et’e.v Rocks, shells, and seawsed {o
he distributed over the bottoms of =1l conpsrtments in a oomparsble menner.
Equal pumbera of fourih stage lobsters to he plented in all
compartrents {Possibly 1000 sach. Explors this question by attempting to
csloulate the number of 4th stage lobaters in sone good lobster arsa).
Using random 4istribotion plsat 0 to 5 lobsters (lengtha from
3-1/16 %o 3-1/4 inches) {n the various conmpertments. Feed sll conpartments
recularly, using some frasmented and sone unopened russels, fLusntity and
fragusncy to be detemined. |
| Cheek survivors evepy 3 nmonths,
Subsidiery problems - to be explored il time permifs.
1. Effect of density of young lobsters on survivel,
‘Begluning as sarly as possible in the rearing season plant
50, 100, 200, 400, 800, 1600 fourth stage lobsters distributed
at random‘ in the six compartments. Feeod regularly usinz fregmented

mussels,

21



Terminate experiment in time to permit setiing up the
prinary sxperinent. _

2,EtTect of fesding on survival
Mace the same nun_ib-ef of fourth stzge labsters in each
conpartment, number to be determined by resulis of density
ei;,:eriments. Faead the several compartments st different

tirus experiment gzs long a2 possible and

rates. Lon

deterning survivel,.
Ziffeet of season
Gtapndardlos number and feeding. Detemine survival esvery

d W

3 nonths.
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NEW BRUNSWICK

Westmorland
Stralt Kent Northumberland Gloucester

Date Cwt. “Traps  Cwt. Traps Cwt. THaps cwt.  ——Traps
1897 18,087 46,100 17,560 48,400 4,655 12,200 56,882 76,860
98 22,085 58,000 19,526 55,000 5,047 13,000 38,086 80,700
99 34,976 61,800 18,964 48,500 4,667 14,000 20,264 82,300
1800 35,265 60,000 17,893 52,700 4,170 15,300 26,407 85,300
1 35,244 58,000 13,900 54,900 3,426 14,500 24,316 89,400
2 35,335 59,000 16,821 37,000 4,413 14,700 30, 340 91,400
3 34,344 66,500 15,867 38, 000 5,546 15,000 34,154 94,000
4 30,143 68,000 15,235 43,500 6,233 15,000 37,291 101,000
5 27,910 75,000 20,984 41,500 8,217 15,000 37,694 105,000
6 37,929 179,200 18,884 39, 000 8,378 16,500 34,757 101,800
7 435,149 95,000 20,795 34,700 8,584 17,000 40,586 113,500
8 40,670 95,700 22,599 54,500 9,022 18,500 40,604 111,500
9 32,648 97,000 18,309 53,800 9,456 21,000 51,084 110,300
10 24,259 97,400 17,484 56,500 8,120 22,500 26,134 108,900
11 22,929 65,300 15,387 51,460 9,334 21,700 28,458 84,620
12 13,492 78,210 14,575 52,050 6,974 24,880 21,941 100,270
13 19,817 63,000 12,549 48,960 6,510 28,500 14,617 78,750
14 17,846 173,200 16,521 47,600 8,163 27,900 16,272 70,070
15 13,331 63,025 18,283 42,295 10,1¢6 18,925 20,139 53,338
16 15,605 53,750 29,939 55,680 15,015 27,191 31,209 62,320
17 13,502 853,900 27,608 60,400 21,888 29,775 34,387 74,774
18 4,697 25,015 13,036 59,490 6,945 30,100 12,736 59,091
19 9,753 42,850 10,943 56,260 7,201 31,500 21,187 55,286
20 11,517 34,500 15,846 58,800 10,017 24,550 17,581 82,300
21 15,096 26,400 17,616 93,800 8,968 27,765 16,752 70,200
22 18,951 35,852 12,767 102,600 11,862 33,300 17,835 64,000
23 14,032 33,400 20,333 109,270 14,066 34,130 18,268 88,649
24 11,100 40,800 18,699 123,650 15,158 35,050 16,162 91,525
25 9,740 38,325 17,155 130,800 10,458 40,025 21,185 96,235
26 8,556 38,325 13,771 125,800 9,088 42,500 20,702 101,752
27 7,903 38,325 10,8563 132,500 6,209 43,325 16,956 101,250
28 15,057 38,325 12,793 95,450 8,247 43,900 13,661 90,100
29 20,7835 38,525 24,187 91,125 11,924 46,450 17,957 95,940
30 23,622 41,525 29,0562 103,220 11,412 45,710 17,521 82,840
31 21,852 29,068 31,741 114,537 12,498 45,800 19,473 86,140
39 27,367 35,488 29,662 131,470 14,582 72,200 19,112 92,500
33 18,827 49,475 21,631 130,510 13,976 70,050 14,669 97,700
34 12,186 69,000 20,461 124,500 10,580 75,500 15,858 97,500
35 9,775 60,100 16,543 134,000 7,864 80,300 13,790 102,000
36 11,118 54,900 17,895 129,634 7,535 95,550 14,817 105,500
37 17,774 53,000 24,739 131,925 9,291 86,900 15,070 106,025
38 23,207 54,148 20,759 135,085 8,393 83,100 11,787 115,025
39 25,954 69,485 26,292 130,705 10,262 81,900 11,883 115,125
40 16,022 - 69,185 17,216.-110,390 10,588 77,100 11,045 106,725
41 14,022 69,185 18,447 83,885 8,759 45,100 10,997 103,225
42 17,644 65,000 20,553 83,426 9,767 38,725 13,751 97,041
43 11,852 53,000 21,531 85, 384 9,728 42,612 13,190 98,741
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NEW BRUNSWICK

3.

Restigouche

Date Cwt, Traps
1897 1,918 2,260
98 1,429 3,260
29 1,303 3,500
1900 1,176 4,100
1 1,980 4,200
2 2,205 4,200
S 3,019 4,680
4 2,850 5,100
5 1,426 6,650
6 1,500 5,650
7 1,893 5,100
8 1,875 6,600
9 2,443 5,200
10 719 4,200
11 746 4,000
12 514 3,000
13 556 3,800
14 830 3,350
15 876 3,800
16 1,092 3,800
17 1,631 3,700
18 923 4,000
19 877 4,000
20 750 3,600
21 1,021 3,825
22 961 3,500
23 1,176 3,900
24 1,162 3,900
25 1,655 3,900
26 1,364 5,100
27 1,086 5,900
28 1,035 5,600
29 237 5,350
30 1,042 5,750
31 918 8,405
32 1,827 8,710
33 1,082 8,350
34 282 8,470
35 530 8,390
36 599 8,500
37 570 8, 000
38 454 6,000
39 509 6,000
40 556 4,000
41 674 4,500
42 1,018 4,500
43 661 4,000



NOVA SCOTIA

Cumberland Cumberland
- B.of ¥, Straits Colchester Kings
Date Cwt. Traps Cwt. Traps Cwt. Traps Cwt. “Traps
1897 20,458 31,500 862 1,200 20
98 21,089 39,450 600 1,200 187
99 20,383 45,265 842 1,500
1900 16,698 46,630 1,530 4,600
0l 20,389 47,250 1,630 4,400 248 947
2 18,197 54,390 2,078 4,400 500 991
3 18,968 49,250 1,606 4,000 641 1,064
4 16,890 52,295 1,552 4,000 810 1,192
5 16,070 48,500 1,520 3,000 760 1,252
6 15,359 47,120 1,386 4,000 854 1,722
7 19,4589 47,804 1,624 4,300 678 1,875
8 21,660 54,330 2,244 4,400 679 1,785
-9 21,529 60,835 493 1,725
10 19,636 47,945 1,178 2,000 244 1,177
11 21,594 52,073 976 2,500 219 1,177
12 15,233 61,093 630 2,500 128 600
13 16,962 59,093 824 4,625 136 630
14 19,313 59,2587 508 2,700 196 665
15 20,264 56,423 346 2,000 262 955
16 16,475 56,655 506 3,080 217 1,125
17 35 15,153 51,290 68 2,900 195 1,400
18 165 400 4,229 29,900 32 350 147 1,200
19 76 1,380 5,769 31,400 190 1,250
20 102 183 8,043 29,800 218 1,075
21 190 185 9,424 28,133 203 1,125
22 202 398 15,388 41,433 60 1007 180 1,100
23 122 867 11,168 44,065 918 4,965 145 1,100
24 181 741 6,923 43,500 680 4,800 174 950
25 111 510 7,841 47,200 638 6, 000 150 950
26 64 489 6,694 39,260 330 6, 000 69 589
27 86 503 4,726 42,325 176 6,000 79 580
28 94 641 6,881 33,975 231 6,000 95 455
29 66 386 13,936 34,625 375 6,000 114 420
30 101 438 18,033 36,250 1,048 6,000 67 320
31 104 437 24,093 47,575 1,398 6, 000 74 240
32 122 615 23,429 63,000 1,914 5,700 82 350
33 ‘88 558 16,031 64,000 1,547 5,700 38 320
34 31 291 17,877 65,650 1,418 7,000 42 550
35 46 278 14,009 68,450 1,169 8,000 48 360
38 84 266 9,001 61,575 582 8, 000 45 345
37 95 4354 9,944 63,050 517 8,000 75 825
38 66 451 9,806 635,050 468 10, 000 86 850
39 108 453 8,560 62,300 597 10, 000 122 1,000
40 178 418 6,048 47,800 591 7,200 234 1,200
41 252 459 7,071 34,900 447 5,600 382 1,000
42 378 767 7,161 45,700 654 6,400 585 1,400
43 244 722 9,395 48,800 658 6, 000 428 1,600



NOVA SCOTIA

Annapolis Digby Yarmouth Shelburne

Date Cwt. Traps Cwt., Traps Cwt. Traps Cwt, Traps
1897 1,583 7,925 15,649 24,700 47,466 30,250 73,405 82,085
98 1,535 6,500 16,548 31,110 45,391 30,250 75,484 101,620
99 1,518 3,580 21,936 28,885 44,859 23,1580 61,166 101,320
1900 1,838 7,900 53,185 30,274 45,495 32,500 66,586 108,210
1 895 4,525 72,497 35,111 43,394 37,200 35,927 109,200
2 1,545 9,100 25,839 29,120 77,125 38,035 67,204 112,500
3 2,448 7,800 25,149 34,376 71,117 40,810 35,778 109,400
4 362 5,500 26,798 34,029 178,678 40,848 38,480 113,480
5 485 26,876 35,470 57,835 40,855 57,345 42,700
6 1,560 9,400 18,024 35,21C 55,749 44,930 49,988 52,600
7 6,004 11,755 14,235 54,106 59,938 45,180 37,943 74,500
8 5,833 12,950 15,099 36,548 58,798 47,000 47,783 93,000
9 7,170 15,850 15,581 33,820 48,580 47,000 47,572 100,000
10 2,985 17,900 15,647 57,900 61,970 49, 500 35,874 106,500
11 2,934 12,420 15,938 40,950 179,610 68,9585 44,264 113,800
12 1,146 8,915 21,524 45,550 43,707 80, 350 35,669 1C5,055
13 1,824 9,500 17,634 44,450 55,567 88,545 42,626 111,512
14 1,767 8,500 20,599 44,450 51,521 88,682 36,288 111,116
15 1,586 9,875 20,247 44,050 58,278 91,800 39,322 118,390
16 1,104 10,170 21,734 44,550 52,833 91,540 29,393 121,698
17 1,079 10,580 14,757 43,950 44,572 87,300 26,543 108,844
18 1,174 8,190 9,021 45,805 30,607 84,000 22,691 78,930
19 1,253 8,325 6,721 28,705 38,341 78,000 28, 497 91,030
20 2,117 8,975 11,476 20,693 41,730 90,200 30,497 106,000
21 1,596 15,000 21,389 37,375 63,549 92,352 46,283 '+ 125, 300
22 1,175 15,000 8,922 42,550 298,671 93,432 18,766 116,000
23 1,358 15,000 12,003 42,600 32,340 95,714 16,242 117,400
24 695 16,000 5,658 36,700 23,591 81,260 15,785 99,600
25 1,043 16,000 11,941 39,8185 39,977 75,411 24,811 103,200
26 706 16,000 11,937 38,475 37,024 83,977 23,289 103,850
27 609 16,000 9,683 43,600 34,542 85,775 21,708 106,550
28 737 15,950 9,442 52,475 31,408 87,290 16,170 118,87%&
29 624 15,500 6,820 55,295 26,332 86,067 19,4582 126,760
30 880 16,000 7,205 62,025 26,935 100,445 26,443 146,500
31 607 15,600 5,807 51,225 26,578 95,945 22,708 165,000
32 9868 15,000 4,537 44,125 25,551 = 89,780 1,885 172,000
33 422 12,000 5,355 41,000 16,922 70,316 14,953 35,5600
34 329 11,000 5,606 38,000 17,370 - 65,817 18,862 27,000
35 334 8,075 4,210 . 34,550 18,763 63,318 20,888 30,500
36 434 8,525 5,912 34,550 14,994 72,708 15,783 97,500
37 513 9,000 5,171 37,000 22,740 85,221 19,473 171,000
38 408 8,000 5,160 38,495 22,018 ~ 90,560 14,143 145,000
39 709 10,000 6,406 38,496 20,689-"° 85,445 14,096 143,000
40 820 5,000 8,359 38,400 24,118 94,768 16,480 137,000
41 1,410 5,000 8,428 22,941 22,161 94,578 13,355 126,000
42 2,179 5,400 6,575 35,200 19,783 82,4587 14,181 104,000
43 1,997 5,640 9,895 35,200 26,667 74,236 19,740 100,000




NOVA SCOTIA

Queens Tunenburg Halifeax Guysborough

Date Cwt. Traps Cwt. Traps  CwWt. Traps Cwt. Traps
1897 9,850 12,478 6,925 14,230 34,597 64,675 40,042 85,800
98 10,302 12,767 7,225 14,850 42,663 64,210 38,979 118,100
99 9,377 12,700 6,098 12,000 32,799 62,680 36,699 111,850
1900 6,730 11,080 6,989 13,200 29,245 89,650 41,476 125,575
1 8,803 15,231 5,452 15,220 31,209 80,630 31,180 117,600
2 4,160 17,085 6,301 15,295 29,675 76,625 26,915 97,800
3 9,392 19,345 6,207 16,910 27,590 170,786 25,308 88,900
4 9,704 18,900 6,054 20,220 32,712 77,783 24,254 85,160
5 9,087 19,000 5,800 20,870 38,516 79,000 30,501 88,100
6 7,075 15,800 7,092 15,030 22,960 74,050 22,853 70,700
7 9,525 17,800 8,018 19,000 24,735 85,620 20,174 88,600
8 9,268 22,600 6,947 18,650 18,850 91,140 20,356 102,100
9 10,031 23,200 5,870 25,100 15,110 92,785 15,418 93,150
10 8,452 21,200 4,835 34,700 17,135 77,378 18,018 100,305
11 8,684 27,100 7,344 33,300 19,242 71,325 21,167 100,535
12 6,964 40,500 5,544 28,810 20,383 73,065 18,830 104,900
13 8,415 42,200 13,787 31,635 25,774 ‘80,935 17,280 75,350
14 5,734 42,200 4,592 51,250 19,674 62,685 13,938 79,500
15 12,346 43,300 11,114 63,800 17,627 69,865 16,524 63,380
16 6,560 43,500 5,908 64,950 16,283 75,417 17,412 64,795
17 4,911 42,000 4,962 64,950 14,206 73,317 13,082 71,795
18 3,495 43,500 3,453 59,500 7,506 69,317 10,979 72,000
1¢ 6,463 23,870 4,878 41,871 13,569, 71,617 15,023 65,515
20 5,249 14,380 5,697 33,167 8,452 - 70,000 15,380 39,700
21 8,219 13,720 5,151, 36,200 7.226 69,000 9,854 48,850
o2 2,165 11,625 1,220 . 25,090 6,590 67,000 9,770 50,250
25 2,000 11,800 1,552 25,440 5,892 71,500 9,717 50,250
24 2,727 12,100 1,224 26,000 3,112 85,000 7,272 49,600
25 5,751 21,980 2,327 26,850 5,176 87,000 11,650 50,000
26 4,737 28,300 3,313 30,000 8,217 90,800 17,952 50,500
297 5,818 31,400 5,724 - 31,800 13,207 - 89,800 20,364 54,856
28 2,922 31,400 3,468 = 35,300 15,034 88,000 21,842 84,085
29 2,781/ 31,300 3,288 34,500 16,400 76,804 27,863 93,950
30  5,600-. 25,000  3.365 -~ 35,500 17,994 76,120 26,608 97,550
31 4,921.:32,000 3,396 39,000 21,995 76,720 29,400 103,000
32 5,112/ 34,700 3,062 40,000 20,318 85,500 31,253 108,648
33 2,952' 34,200 2,215 39,000 12,693 92,400 23,535 122,617
34 5,827 35,500 2,659 45,000 11,163 94,500 19,694 126,370
35 3,242 36,700 5,432 46,600 11,709 123,000 19,325 128,000
36 2,624 . 25,600 2,750 53,000 8,051 121,000 16,947 127,875
37 2.528 29,800 3,755 = 58,500 10,553 117,700 16,263 126,575
38 1,703 12,000 2,995 58,000 9,375 115,000 16,475 136,260
39 2,449 15,000 3,700 58,500 10,848 ‘121,500 15,974 130,235
40 2,314 15,500 4,220 58,000 9,152 115,150 14,154 121,050
41 1,928 - 8,000 3,350 58,100 9,963 104,750 16,020 100,775
42 2,567 8,000 2,975 55,000 8,251 96,500 12,300 98,125
43 3,599 8,000 3,000 54,000 9,130 93,100 11,863 82,905

APR



NOVA SCOTIA

Richmond Cape Brston Victoria Inverness

Date Cwt.  Traps Cwt. Traps  Cwt. Traps Cwt.  Traps
1897 17,022 68,544 20,525 42,400 7,361 26,215 12,486 49,960
98 15,909 40,670 21,222 43,700 5,605 18,175 10,803 54,000
99 18,168 79,050 22,945 61,199 5,169 13,699 10,740 55,000
1900 20,232 51,980 26,957 46,351 6,099 13,217 11,140 49,305
1 14,415 72,895 18,907 38,270 5,118 13,983 11,477 41,100
2 10,799 41,080 9,251 39,0580 3,765 15,550 10,014 41,450
3 11,976 38,450 19,498 31,588 7,457 14,5583 14,222 37,320
4 12,540 39,900 1€,137 29,890 9,084 14,256 12,292 40,400
5 12,065 36,250 24,400 39,200 6,839 14,064 13,682 47,400
6 8,495 46,050 20,198 33,360 5,727 16,583 16,805 55,400
7 5,574 32,100 11,492 32,5365 4,470 15,886 12,150 47,900
8 7,366 40,715 13,479 31,686 3,917 14,224 9,874 47,950
9 5,962 32,425 10,660 29,860 4,504 17,114 7,587 35,651
10 7,816 42,938 12,103 24,092 6,204 14,350 8,571 46,075
11 7,526 46,485 14,541 - 34,940 5,568 15,292 11,700 39,540
12 8,590 54,500 13,880 35,890 5,796 15,695 14,453 42,590
13 7,221 37,750 15,842 42,740 6,091 20,308 12,587 30,142
14 4,298 27,400 11,094 40,080 4,682 19,900 12,719 52,810
15 7,406 28,900 14,884 36,880 3,699 11,480 13,955 46,418
16 9,237 27,700 11,814 39,8050 6,466 16,210 13,235 52,690
17 5,784 25,400 18,737 40,400 7,217 17,820 12,266 54,518
18 3,990 20,000 14,620 30,769 3,823 14,460 11,239 45,305
19 8,883 16,500 20,371 27,505 5,226 10,870 15,604 47,4006
20 11,369 24,425 20,865 33,450 7,474 12,750 16,182 48,674
21 5,462 37,600 12,713 31,320 6,832 14,000 11,208 45,245
22 5,665 38,926 16,615 24,977 8,419 15,100 17,199 56,880
23 6,464 30,740 14,602 26,395 8,300 16,900 17,366 66,472
24 4,097 18,735 10,295 31,790 5,471 18,820 8,675 62,855
25 6,721 27,845 10,875 32,895 5,026 18,330 11,156 69,735
26 8,338 29,555 12,975 33,365 6,958 20,150 14,603 66,180
o7 8,575 37,150 12,111 33,580 7,248 21,450 14,590 66,714
28 8,380 36,735 . 13,524 33,470 5,490 18,900 13,002 69,247
29 8,700 37,020 14,710 33,680 5,760 20,190 12,613 70,130
30 7,624 39,000 12,309 29,880 6,964 20,170 14,356 172,295
31 8,473 40,660 13,814 31,655 7,344 21,000 14,081 70,815
32 11,038 43,180 19,303 39,290 10,043 25,100 15,147 70,826
3% 8,795 49,920 17,353 52,560 8,363 31, 300 12,406 173,571
4 7,977 54,180 15,527 66,093 7,610 32,630 13,203 73,710
35 6,567 56,000 13,496 56,893 7,226 353,900 13,175 73,791
36 6,266 61,000 14,419 57,960 6,931 36,100 12,013 177,480
37 6,521 63,200 14,378 60,660 6,251 34,700 11,810 75,5632
38 6,486 63,800 15,172 64,300 8,414 35,900 13,144 171,524
39 6,985 68,800 12,552 64,200 6,855 35,800 9,756 67,482
40 4,587 68,600 9,136 57,200 5,006 33,100 6,684 48,572
41 5,328 65,300 11,649 51,576 5,312 23,000 10,124 47,305
49 4,545 62,110 10,262 39,980 6,156 21,600 9,057 44,689
43 5,922 53,400 11,824 38,700 6,173 26,200 9,662 49,790
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NOVA SCOTIA

Antigonish Pictou ]

Date Cwt. Traps Cwt. Traps
1897 8,661 16,100 20,825 44,550
98 6,844 22,150 17,386 46,415
99 5,452 26,160 17,885 45,175
1900 6,585 20,800 21,019 47,700
1 5,672 19,250 20,073 49,480
2 5,344 17,400 17,407 47,660
5 6,918 16,800 19,269 43,700
4 7,326 21,300 20,748 44,429
5 7,599 21,150 21,365 54,959
6 5,722 18,400 19,611 59,800
7 7,162 18,060 18,039 61,550
8 6,632 21,847 22,191 64,675
9 6,534 21,750 19,701 62,200
10 6,062 20,0562 22,142 66,5585
11 7,672 22,800 22,886 172,875
12 8,692 25,600 20,114 175,654
13 8,984 27,000 14,500 80,975
14 9,550 27,700 19,509 177,780
15 9,146 35,300 17,832 55,706
16 10,852 38,772 21,741 170,045
17 9,944 36,800 25,762 80,761
18 10,188 36,930 11,532 61,650
19 10,627 36,930 13,054 49,600
20 10,150 42,750 18,916 54,910
21 6,768 45,500 14,966 65,090
22 10,309 56,250 21,390 69,730
25 10,956 62,500 21,575 86,729
24 6,413 65,000 12,302 86,729
25 8,664 65,000 16,840 72,729
26 9,816 70,000 17,2904 73,929
27 10,425 68,000 14,002 174,679
28 10,390 69,000 13,292 74,380
29 10,725 67,500 19,476 171,650
30 12,208 65,000 22,371 60,100
31 11,940 64,000 27,216 58,900
32 14,972 63,000 31,004 80,200
3% 11,610 75,000 23,580 85,260
34 15,863 86,000 27,532 91,585
35 14,432 95,000 24,765 124,025
36 11,581 100,000 18,674 135,650
37 10,760 92,000 17,614 137,750
38 10,948 90, 000 18,518 126,700
39 7,861 80,000 16,647 109,600
40 6,110 60,000 13,748 98,800
41 6,936 60,000 16,618 89,500
42 6,826 55,000 14,036 178,000
43 17,861 60, 000 17,685 81,600

APV

1 1945



PRINCE EDWARD ISLAND

Kings Queens Prince

Date Cwt. Traps Cwt. Traps Cwt. Traps
1897 32,304 75,880 21,168 49,800 49,314 90,453
o8 26,791 96,500 22,823 59,290 47,968 128,495
99 32,430 90,680 22,751 67,000 45,743 125,434
1900 29,854 87,595 20,901 77,550 42,040 136,972
1 31,323 95,310 21,709 72,500 46,426 113,070
2 31,434 98,576 20,297 54,930 33,482 88, 390
3 37,629 101,775 23,534 57,680 36,552 93,740
4 42,697 117,675 26,761 74,240 36,294 104,060
5 38,805 111,050 30,995 78,880 21,499 94,030
6 38,107 122,900 20,437 74,825 37,289 115,220
7 42,795 118,500 28,408 64,500 47,837 122,970
8 46,687 130,000 26,494 83,960 55,460 136,339
9 37,701 129,700 19,103 78,080 39,148 152,725
10 34,288 127,000 23,693 77,340 33,240 155,530
11 35,326 118,000 26,0569 82,140 42,641 139,200
12 43,267 133,600 33,148 88,475 33,188 168,470
13 28,962 145,600 16,639 94,027 28,720 177,120
14 37,202 156,800 19,974 85,251 31,168 146,700
15 33,832 135,400 19,129 61,254 31,937 98,250
16 43,013 142,300 24,288 70,640 43,995 141,727
17 46,761 134,400 21,893 70,280 55,449 144,443
18 18,589 100, 000 12,243 57,824 18,475 109,150
19 29,9076 113,700 11,945 58,070 25,015 115,731
20 33,695 118,350 16,009 60,525 33,490 115,061
21 23,401 97,109 11,997 48,865 28,418 93,581
22 32,690 112,600 16,847 59,525 38,046 136,826
23 38,001 145,175 19,761 75,925 39,694 164,040
24 23,224 135,140 12,492 74,045 30,177 170,435
25 29,025 141,410 17,217 81,195 32,328 162,114
26 25,630 137,650 13,794 75,245 26,874 151,028
27 25,347 126,529 13,067 78,325 24,386 141,069
28 27,641 9,150 11,096 50,525 26,876 133,370
29 29,111 106,575 11,789 53,010 32,690 118,754
30 28,269 94,450 17,213 52,710 35,338 120,062
31 29,222 103,050 1¢,176 45,160 45,752 118,189
32 34,979 114,325 25,628 66,120 53,963 167,527
33 28,105 115,960 25,965 75,985 37,477 183,205
34 26,778 126,205 21,759 97,215 28,045 165,500
35 24,1782 139,400 17,408 102, 365 21,686 160,800
36 23,200 187,810 13,785 102,875 22,301 171,270
37 21,851 170,590 12,465 95,250 23,922 160,670
38 28,093 168,770 12,902 82,600 30,218 139,675
39 23,661 169,580 11,383 75,540 34,933 151,430
40 18,083 136,820 9,100 55,940 28,416 135,525
41 23,687 118,600 10,105 48,505 26,159 127,650
42 21,451 112,600 11,859 43,225 31,144 119,925
43 23,883 110,100 11,333 46,100 24,503 131,415




QUEBEC

Magdalen Gaspé Bonaventure Saguenay
Date Cwt. Traps Cwt. Traps Cwt. Traps Cwt. Traps
1897 29,321 76,370 9,440 29,665 2,788 9,895 @ 1,722 775
98 25,514 99,385 8,427 35,230 3,846 14,395 6,877 13,460
99 26,647 90,1356 7,952 41,450 3,984 15,750 5,695 12,010
1900 24,817 85,065 5,525 26,350 5,910 16,600 8,417 6,970
1 18,731 78,520 3,856 19,500 3,109 13,600 8,757 17,100
e 17,910 56,500 2,801 7,950 2,720 11,170 6,125 16,450
3 27,760 51,110 4,351 15,350 2,602 10,600 6,163 9,250
4 24,525 58,200 3,595 15,500 2,068 11,600 5,292 7,620
5 36,904 50,645 4,071 24,200 3,198 11,000 3,778 8,800
6 22,796 61,650 4,472 7,500 2,361 13,720 3,741 6,765
7 24,506 82,712 4,372 8,064 2,698 9,150 2,670 8,464
8 21,377 - 74,250 3,222 16,160 1,977 13,050 2,650 6,449
9 28,593 71,250 4,657 12,560 2,853 11,830 4,181 7,080
10 74,800 34,053 15,100 3,642 12,100 3,806 6,685
11 34,544 86,550 4,995 18,200 2,337 8,595 3,740 7,040
12 28,922 76,855 5,619 19,499 2,092 8,600 3,792 8,980
13 25,652 120,260 2,460 21,110 1,710 9,000 3,250 10,020
14 18,437 120,250 1,658 21,110 1,144 9,000 1,572 7,020
15 18,475 62,725 2,368 9,965 1,256 3,600 1,491 5,895
16 22,597 65,225 3,158 7,724 1,700 2,500 1,300 3,863
17 19,658 63,125 2,877 9,710 895 4,470 1,364 3,310
18 18,644 52,110 2,860 10,550 826 3,750 684 2,620
1¢ 28,060 51,000 2,859 8,800 752 3,800 174 801
20 33,114 100,000 3,160 21,395 1,247 4,610 989 1,666
21 24,356 80,945 3,551 10,000 1,342 3,000 1,062 2,597
22 26,258 94,975 3,740 8,370 1,730 3,400 1,354 3,058
25 29,981 123,100 3,205 18,910 3,136 6,850 1,442 4,851
24 17,605 96,900 2,670 8,700 1,259 9,700 1,208 4,678
25 20,601 94,725 2,661 15,700 1,816 10,075 598 3,202
26 25,375 82,900 2,128 15,275 1,263 10,618 592 2,580
27 20,463 98,720 2,269 15,810 1,162 11,073 S 712 2,989
28 22,227 90,875 2,176 15,135 1,141 11,060 201 3,056
29 22,564 128,550 2,161 11,460 2,117 4,784 491 2,969
30 24,625 92,500 1,317 11,300 1,332 6,904 403 2,212
3l 20,241 80,300 986 10,825 1,083 5,600 423 2,254
32 27,499 89,500 2,414 11,150 2,011 @ 5,900 542 2,792
o3 26,776 89,300 2,435 11,740 1,884 6,800 476 2,912
54 30,343 133,926 2,971 12,950 1,962 6,850 471 3,200
35 21,707 177,725 1,501 13,140 740 6,350 478 3,262
36 19,696 159,900 1,215 13,100 1,078 8,438 408 3,755
87 17,304 157,750 1,159 12,925 1,336 7,585 366 3,710
88 17,181 122,300 1,141 12,750 971 6,647
39 17,101 106,470 652 12,750 763 6,467
40 17,320 95,330 1,212 6,240 697 3,700
4l 17,535 95,450 608 4,400 345 3,300
42 15,808 100,400 360 5,025 631 3,850 296 2,871
43 16,693 62,958 1,383 4,960 675 4,126 334 4,470
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Total Lobster Cateh

Lbs.v

_ : Ibs. - o
ot Cwt., . Traps Pev Trap Date]m Cwt, Traps Per Tr@p
1869 2,546 ) 1016 480,898 1,493,157 32,2
1870 24,648 17 474 871 1,497,179 31.7
‘71 47 087 18 264 096 1,243,415 21.%2
72 _ 148 590 19 545 806 1 205 571 28.8
73 202,724 1920 399,985 1,290,639 31.0
‘74 -558,244 21 595 625 1 500 921 30.3
75 271,454 -22 565 925 1 427 261 - 25.5
76 223,896 23 '581 628 1 620 248 25.5
77 336, 978 24 272,213 1,576,928 17.3
78 446,478 25  .340,838 1,620,958 21.0 -
79 '426 881 286 339,583 1,613,974 21.0
1880 546 088' 27 316,831 1,669,784 19.1
el 739, 690 28 322,457 1,586,576 20.9
82 740,311 29 572 820 1, 618 779 23,0
83 594, 079 1930 407,265 1, 593, 584 25.6
84 725 240 31 455,490 1 625 296 26.8
85 820,977 32 483,488 1,833,689 £6.4
86 858, 062 - 33 374,916 1,767,937 21.2
87 580 778 34 561 992 1 870 750 19 4
‘ 88, 5525 699 ) 35 519 969 2 015 269 35.9
89 548,193 56 285,275. 2 154 762 13,3
1890 - ‘ 37 309,950 2,210,517 14.0
o1 . - 721,512 N 38 314,385 2,094,070 15.0
92 f642 146 . 767,479 83.7 39 514,665 2,068,382 15.2
93 - 716,770 892,680 80.5 1940 267,091 1,849,777 14.5
94 706,915 976,385 72,4 41 278,023 1,630,659 17.1
95 661,921 ) 985;454 67..3 42 280,250 1,559,848 .18.2
96 634,240 1,106,889 57.:6 43 301,092 1,490,906 20.2
97 816,641 1,156,352 53,4 44 |
98 587,608 1,335,641 44,10 45
99 591 938 l 564 644 43,4
1900 - 628 687 l 582 035 45.5
1 585 254 _l 365 512 42.8
2 551 654 l 221 236 43,5
S 548,517 1 205 006 - 45,5
4 559, 512 1 288 997 43,3
5 591,360 - } 259 651 47.6
’61 ‘522 438 1 268 866 41.1.
7.‘ 541,715 1 540 711 40.4
8 555 055 ‘l 477 623" 57 4
9 481 960 l 458 585 33,0
1910 476 2290, 1 504 872 31.6
11 527 820 _l 469 192 36,0
18- 460 611 1, 590 966 29.0
13 453 904 l 617 195 26.8
14- 408,816 1,596.538 25.6
15 445,277 1,371,774 32.4
.
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Lobster districts, sea

- Season

Mey 1 ~ June 24 and November 15 - January 15

R n ) 3
o = . T ;-l
January 15 - June 29

December 1 - May 31

April 20 - June 20

Ney 20 - July 15

ng 15 - July 15

May 1 - June 80
~August 10 - October S

May 10 - July 20
May 20 -~ July 31

15 and size 11

Stze limtt

33" carapace

3 1/8 1

5 1/8"

3 1/8" .

3-1/8"

7¥total
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1"

length

3 l/8"-éarapécé
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1910
Sept. 30,1918

’Jéﬁ;
~Jan.

,Oct;

 Mar,

Nov.

Nov.

Nov,
.
Mer.,

13

23,1925

12,1932

13,1932

26,1934

18,1934
o "o
7, 1935
25,1938

11,1940
11,1941

1 ]

27,1942

n R

~

Size limit changes sirce 1910.

Charlotte andlsaint,John Courities

‘Charlotte Co.

"District 2

District 3
Charlotte Co.
Charlotte Go.
District 4

Districts 2,3,4 and 64

1A

1B

1A

14

Districts 5,6B,7,8,9,10
1B B

2,3,4,6A

1A

5,63,7,8,9,10,

3 1/16"

32" min. and 42" max.

"3-1/16ﬁ”min.,and 4%ﬁmaXo

3" min. -
31" min. and 5" max.
5 1/8" - ag"

3 1/8“

3L

7!1

‘Fébs

10,1938

May 19, 1942,

That portion of Quebec from Séven Is, to Blanc Sablon

(Saguenay Co.)

closed to fishing from May 19, 1938, to
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