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SUMMARY

Research szsurvey biomazz and abundance indicez for the
tong=finned squid (Laligo pealei) off the northeastern USA are
npdated for 1983 and 19284. Commercial catoch data are also updated
For 1983 and Januwary — October 1984. Diztant-—water—fleat (DWF)
catches decreased in 1983 to the szecond lTowest level zince the
directed DWF fizhery began in the late 192687z while domeztinc
catches were nearly 3= times their previowuszs high. Through
November 1984+ domesztic catchez (8958 mit) were about 25% lesz
than Ffoar the zame period during 1283y but much greater than in
any Year prior to 1983y while DWF catocheszs toftaled about 9+520 mb.
Population abundance estimatesz for L. pealei baszed on the
NEFC autumn 1983 bottom trawl zurveuy were the zecond highest
zince 1268. Eztimatesz bazed upon the 1984 autumn zurvey indicate
a decrease in population zizes both from the 1983 high and from
the 1968-83 mean. Pre-recruit abundance iz alzo well below (49%)
the Tong—term mean. )

Yield-per—recruit analyzeszy coupled with aszsumptions about
the stock-recruitment relationzhipsy suggest that yield in 1985
will be lezz fthan in recent years unleszz fizhing mortality
increaszses. At levelzs of F comparable to the average during
1978-81s uieldz of nnly 146.500 —~ 18+300 mt would be expected.
Howeversy 1if fiszshing morftality iz increazed to the level
coprespanding o the mawximum equilibrium yieldsy the 1985 yield iz
projected o be 232700 -~ 28,800 mt.
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INTRODUCTION

The 1nng-finned zquid (Loligo pealei) zhock o

~h

¥ the

Northeastern United States iz becoming increasingly important to

rhe USA commercial fizherys with domestic catohes approac-hing

16,008 mt in 19863. Thiz document updates information regarding ! ii

151

the ztatuz of the 1ang—finned =quid stock (Lange 1983) in the

area from the Mid-Aftlantic o the Gulf of Maine. Information

prezented includes a review of catech and length frequenaoy data
from the 1983 and 1984 USA and diztant-water—~fleet (DWF)
fizsheriess and minimum biomass» abundances and pre—-recruit

indicez and estimatez for 1983 and 1984 (preliminary) from the

NEEC awutumn bottom trawl survey data.

BIOLOGY . "

i RN

Lolign pealeisr the long~finned zquid or common American

zquids is generally diztributed belfween the Gulf of Maine and
Filoridas with fizhable concentrations between zouthern George:s
Bank and Cape Hatteraszs. Long-finned zquid undergo zeazonal

migrations to shalleow inshore waterszs from znuthern Cape Cod to

the Chezapeake Bay in =zering and summer o spawn. Spawning ooIurs

aver abeut a e—-month period (May—Ostober) with peaks in May and iﬂ

to a Jezzer ewxtent in October rezulting in fwo distinct cohorits p
in most years. In late autumny they move offshore Lo averwinter
1




along the edge of the continental shelf. The Tong—finned szquid
iz a short—-lived speciez which iz aszumed to die afher zpawning

at about 18-3&6 months of age.

COMMERCIAL FISHERY

Dezcription

The USA fizhery for long-finned zquid takez place primarily
during the zepring and summer while the ztock has moved inzhore
toward spawning groundz. Most of the directed USA catch hasz
traditionally occurred during the spring (May and June) in
inzhore waters of southern New England (Statiztical Areaz 537 and

538y Figure 1)y while in recent years significant directed

]

catches have alzso ooccurred in the Mid-Atlantic area (Statiztical

Areas &11-613s 622 and &32). Principal by—-catch zpecies in the
inghore fizhery include butterfizhs zummer flounders zcups and
winter flounder. The DWF fizhery generally acocurs offshore during

the winter (December — March). Important bycatich zpecies in that

fizhery include Illex squids butterfizh: and zummer flounder.

Management T
The Tong=-finned zaquid ztock in USA watersz iz currently

Minaged oan an April 1 — March 31 fizhing year. Managemant iz

bazed on annual determinationsz of optimum wield (OY)s domestic

ANnual harvest (DAH)s domeztic annual processing (DAP)yY rezerve:




and total allowable lavel o

specificationz apre amounts

Region of fhe Mational Mari

conzultation with the Mid—a
Management Councilaz, has de

zgohoe af the fizhery. Fore

2} in the Dffshore

(Figure

southern New England areasx

within earch window. Domeszst

shore op transfeﬁping it +o

in joint ventures are not e
windows.
Domestic

the 1983-84 fizhing year an

fizhing Hear are pres

[

(TALFF) and &&6%

during +he 1983-84 fizhing

DWF Amounted to 287% of the

DAH waz eztablizshed at
Yaar, Fortuy=faur Perzent o

APFil—November 1984. pwF

and DWF aAllocationz and zatoh

f foreign Fizhing (TALFF).

Thaeze
that the Regional Director, Northeash
ne Fizheriesz Service (NMFS), in

tlantic and New England Fizhery

termined #o0 pe APProPriate for each

ign fizhing is reztricted to 3 windows

waterz of the Mid-~Atlantir- anid

and iz limited +a Fpecific zeazonz
iz fizhermen landing their catch on
foreign Procezzing veszels involved

ezstricted +uo fizhing within the

@z of L. pealei faor

3 preliminary values for the 1984-85

“H

1. 'Seventy—zix percent of the

aAllowable level of fore

I

an fizhing

T annual harvest (DAH taken

were

dear (Table 1), Final catrhes by the

ir dinditiand allocation,
17+875 m+ during the 1984-25 fizhing
f the DAH wasz taken during

T1ocations were reduced from S5,35Q mi

it the beginning of the 1983-g4 fizhing vear o 3,250 mt at the
ftart of the 1984-85 Fishing year. Fifty—five percent of the
1984“85 TALFF waz taken during.épri1~November 1984, DWF




allocatiaons had ftotaled 20,350 mt during the 1982-83 fishing
gea.l" 2
catch
Latee

The provizional international catch in 1983 waszs 2746560

metric fons (mt) (Table 1)s a 30X increase from 1982 and 29%

above the 1268-8Z2 mean. The projgected total for 1984 iz about

20+ 800 mt.

The provizional 1983 USA catchs taken primarily between May
and Septembery totaled 15+943 mt (Table 2)r representing a 192%
increase from 1982 and almost an eight—fold increaze from the
1968-82 average. Thiszs amount incliuded about 2,300 mt taken in
jnint ventures with foreign interests. The USa catch during
January=-November 1984 (8292953 mt) was about 25% leszz than during
the zame period in 1983 and includezs only about 768 mét from jeint
venturaes. The projected total USA catch for 1984 iz about 10,000
mk.,

Catchez by Japansy Italys and Sepain (Table 2) totaled 11,720
mt oin 1983r a 26% decreaze from 1982 and a 40% decreasze from the

1968-82 mean. DWF catchez through November 1984 totaled 92501 mt.

3
o

Catch per unit effo

Catch per unit effort (CPUE) data from the USA directed
"tter trawl fizhery during 1976-84 are presented in Figure 3.

LQHQ*finned zquid catchez have been reported zince the late

o




1808° = but a significant directed USA fizhery was»nmt egztablizhed

it

until recently. Although catchesz ar reported from the entire
zouthern New England and Mid-Atlantic areaz theoughout the vear

and catchez and effort have increased in the Mid-aAtlantic in

recent yearszsy a directed fizhery haz occurred in Statiztical Area

538 (Figure 1) during May zince about 19276. Thisz
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prozecuted primarily by ton clazs 2 (5-50@ gross regiztered ton

'.-\

!"x

GRT)Y and 3 (31—-15@0 GRT) veszzels. Trip data from theze vezzelz in

thiz area and month were analysed to determine which ftrips were

directed ftowards thisz pacies. The frequency dl;frlbuflnns ot

i

numbers of trips by perc@nt compoazition (in 54 intervals) of
tong=finned squid in fthe catch were examined fto determine a
percentage cut—off point for defining directed effort. & large
number of Ltripzs during 1976-83 conzisted of 24% or less zquid and
were azzumed o be non—directed.: fhe number of trips with 26T 4%
2quid in thg catch was lowy while the number of tripz reporting
75-1@00% zquid waz relatively high. Directed effart wasz:
therefores defined asz that from frips in Statiztical Area 538
during May in which 79% or more of the landings conzizted of
long~finned zquid.

CPUE fluctuated widely during 1976-84, ranging from 2Z.35 mt

Per day in 1978 to 8.79 mt per day in 1983 for ton claszs 2

Ve

z.)

etz and from 2047 mt per day in 1978 to 12.02 mt per day in
1983 for ton clasz 3 vesszels. Howevers zimilar patterns aof

Muctyation accurred for each ves

lfl

21 clazs indicating thaf these
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were related +q abundance ap Availability rather fhan changes in

the vezzel fizhing power. The 1983 valyes were £

=

2 highezt of thae

2

!

series for both vezze) mlazzess with the ton clazs 3 valuae

(12.@2) 1.8 timez +he Previous high (in 1974). The CPUE valuesz in

1984 were below the 1983 levels by 18% and 6% for the ton zlazs o2

e

and 3 veszel-

]

' respectively, but were =2till the third apdg FECond

T

highezt nof *

+

@ ime zerie

w
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Composition of sommercial catepn

Length

~

Fequency zamplesz obtained from the USA domestic andg
Jint ventyrae Fizheriesz and the foreign directaed fisﬁerg during
1984 were analyzed +o determina which cohapts and year Zlazzes
ontributed +4 @ach fizhery., Domestic- fizhary Fampleszs wera
shtained by NEFC Fizhery Statiztics Perzonnel from zhorezjide
landings. USA jointk venture and foreign directed fisherg’(DwF)

- .

length Famples were obtained by NMFS Foreign Fisﬁérg Obhzerver

Program Perzonnel abogpd foreign pProcessing ap Fishing vezsaels,
Catnoh from the foreign directad 10ng-?inned 9113 fizhery

In the Fiszhing windows nff the Mid~At1anﬁic area durinpg January -

Mar = 1984 ya=x Tomprised Primarily of individualz from the Zpring

1983 Cohorts ywith zmall Froportionz of +he catch from the autumn

198z And zpring iege cohorta, Theze zame cohortzs g zimilar

”“PDPtiwns, alzo contributed to the USa domes i fizhery during

h”“ﬂﬁs =~ May (1984) in the Mid—Atlantie inzhore waters, The DWF

1:iSh«i‘l‘g

waz clozed during Apri] - June (1984) apg fizhing did pot
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resume until Septémbers while mozt of +he USA catch, buoth

omestic and joint ventures oocurred during May - June. By June,

284+ the autumn 1983 cohort began to move inzhore and contribugte

to the USA fizheriesz (domeztic and joint venture) in buth the

southern New England and Mid-Atlantic areas. Thiz cohort dominat

d the USA catch during July — November 1984, and while the zpring

1983 cohopt continued i contribute o the USA wmateh, |

ot

=

impartance declined asz it began to zpawn and die during late

. zummer and autuymn. When the DWF fizhery rezumed in September 1984

off the Mid—Atlantis areas it caught long~Ffinned Fquid which had

begun o move oFfFfzhore fopr the winter, Theze cateh

comprized Primarily of +he autumn 1983 Zohort and o zmaltl

rercentage from the 1983 EPring cohoprt,

BIOMASS AND ABUNDANCE

Mimimum hiomaszz and abundance estimates for = Pealei waere

derived by areal @HPANSLON of zkratified mean weight and

Mmbs e

Per oy calculated fram NEFC autuymn bottom trawl FUrvey data

(Table 3. The

)]

¥

chimat

13
0y

e @

- were made uyzing the equations:

b

B = Wa / a

tratitied mean

[h]

Where B = eztimate of bismaszsz op abundances W =
YWeight ap number per fowy A = 2trata area zampled (in zquare

milez), and a = arag swept by ecach tow (B.@11 Zquare milesz),

Thﬁue ztrata zetz, szouthern New Englang - Mid—Atlantis (1—-12,




51-76)1 Georges Bank (13-25) and Gulf of Maine (26-37, 36-41)

were uzed to determine thesze ezhimates (Figure 4). Eztimatesz wer

o)
g

Juzted o accoyunt for day-night differencesz in abundance az
thiz =z=pecies iz more available +o the trawl during daylight +han

darkneszss, Catchability during daylight waz azzumed to be 100% foapr

calculation of theze eztimateszs while night—time catehe

= es werae
increased by facktors of 2.7 for weight and 18.8 fapr numbar s
(Sizzenwine and Bowman 1978). Theze are considered ko be minimum

estimates zinces by aszuming 190% catichability during day—timea,
they do not account fop the portion of the stock which iz above
the nets» and although Iong~finned zquid are Aszaciated with the
bottom during day—time, they FProbably grpend much time a few
meterz off the bottom. These eztimateszs for autumn incluyde a frigh

proporction of pre=recruits which will arow conziderably by the

i

time they enter the fishery in January-Maprch.

The 1983 autumn surveé @

[0}

timates (6241363 mt and 4.5 billion

individuals) were 135% and 94% above the 1982 estimates and 98%

And 3&6% above the 19468-87 means (Table 3., The bBiomazz stimate

il

Waz the highezt of the time

[0}
iy

eriezy while the abundance waz the
faurth highe=zt, indicating that a lower Froportion of zmall
individuals was taken in the 1983 Furvey. In facts +he proporition
" the abundance index (humber per tow) comprized of pre—-recruita
(28 om) de%reased from @.83 in 1992 to B.47 in 1983, compared ko

the mean during 1968-82 of B.86 (Table 4).  The 1983 pre—recruit

inde: (251.1 individualz pep tow) was z+ili] 8% above both the
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.
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1968-82 mean and median.

Preliminary eztimatez of minimum biomazz and abundance from
the 1984 autumn NEFC zurvey (346227 mt and 2.5 billion
individualzs) were 41% and 43% below the 1983 leveTé but 1464 above
and 2474 below the 192468-82 means. The 1984 pre-—-recruit abundance
index waz 43% below the 12468-83 mean and 46% below the 1983 level
(Table 4). ?Pe*h@truits represented about 764 of the total
abundance index. Bazed on comparizons between lenghth frequenoy

distributions from daytime and nighttime towssy individualszs of all

w
L]

izez are near the bottom during daytimes but at night there iz
differential migration by size off bottoms with zmall

individualzs much lezszs zuzcephible

i+

2w the trawl than are large
individuals. To eztimate total recruitment from the 1984 year

clas

1]
}

ol ke

'y

+ therefores the overall ratio of pre—recruitsz £to r

I

wazs applied o a minimum biomaszz estimate baszed only on daylight

tows . The rezulting minimum esztimate of 1.0 billion individuals

waz &8% below the 19283 value and 49% below thse 1968-81 mean.

YIELD ANALYSIS

Yield analysiz for L. pealei bazed on a zimulationn model

described by Lange et al. (1984) provided estimate

(4]

. of yield per

f2truit at wvariousz levels of fizhing mortality (F) and average

bundance bazed on different azzumptinns of zquid matchabilifty in

fhe survey trawl. In that anmnalyszizs yield per recruift was




stimated for ftwo typez of fizheries with different exploitation

I?atterns= a dominant offsher

i

wintear

~*

i

L

hery coupled with a

relatively zmalTl inshore

summer fizhery az hasz exizted zince the

early 1970’ = (offzhore/inzhore)s and a dominant inzhore

ELmme

°

monducted by UsSa fizherman

fishery similar o &hat traditionally

with no offzhore wintep fizhery (inzhore fizhery). The

fizhery

probably operated zomewhere

between thesze two patterns during

1983 and 1984, a=z

increazed markedly. Yield per 1,000 recruitzs at khe

of fizhing mortality estimate

d for 1978~81 (F = D41 and

Assuming 45% catchability (Lange et al. 1984) was 11.8 kg from an

offzhore/inshore fizhery and 13.1 kg from an inzhore fizhery

I

Overallsy 1.0 billion pre—-recruits were eztimated from fhe

1984 autumn sUrvey., During 1968-81, about 55% of the

Pre-=recruits in the autumn zurvey were from the épring cohort,

Assuming the

Fame proportion in 1984 and aszuming 45%

ﬁatchabilitg in the autumn Turvey trawl (Lange et al. 1984)y 1.2

Billion pPre-recrulitsz (1.0 X (a35/.45)) wouyld be from the ZPpring
1984 cohort and would enter

the fizhery during fthe late autumn or

Wintap of 198485, Recruitmer

P

t Bf the autumn cohlort during the

1968-81 EPring surveyz wasz about 18% of that seen from the spring
Sohort g during the autumn BuUrveys, Azzuming the zame proportion
(2,183,

in spring 1985, an additional @.o2 billion individuals

Shagy

1 be recruited to the late winter roEpring 1985 fizhery.

Totay

Fecruiftment from the 1984 year claz=z shouldsy therefores he

1@



about 1.4 billion individuals.

STOCK~RECRUITMENT RELATIONSHIP

Lange et al. (1984) examined the resultzs of yield—-per—

Halt (1937) type stock-recruitment relationship to obtain

Lange et al. (1984) foaund thatsy by aszsuming a moderate

denzity—dependent relationship between zpawning biomaszs and

recruitments maximum equilibrium yield for an offshore/inzhore

fizherys the maximum F at which equilibrium yield could ooour

mt would ocour at F = @.80. It muszt be noted that theze repre

5y

cauzed by environmental factorz. Although theze yield

o)
"

teprezent Tong—fterm equilibrium and are not applicable ko
individual yearss they are useful for comparizen with current
¢ztimates bazed on yield-per—-recruit analyses as an indication
the relative ztatuz of tﬁe ztock.

The level of catoch during 1983 (2741663 mbt) was within 1%
the masximum esztimated %o be zustainable in the long term for a

Sombined offshore/inzhore fizherys while estimated recruitment

i1

&

timate

recruit analysis for L. pealed in conjunction with a Beverton and

eztimates of equilibrium vields az dezcribed by Shepherd (1982).

fizhery would be 279208 mt and would occur at F = 83.78 (Table 5).

Beyond F = B.93y yield would not be zuszstainable. For an inzhore

would alzn be B.93y and the maximum equilibrium yield of 33,200

nt

long—term averages and do not take ints acoount annual variatktions

I

af

ot

in
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1983 (4.6 billion) waz 2.8 timez fthe equiliberigm FPecruitment

azsociated with that level of yield, This indicates

o+

yield could have been realized and that £ during 1983 yas

probably subztantially lezs than the B.70 a

masimiuim equilibrium Yield,

j w2

i

Lo

Simulations oF yield faor the 1984 year zlazz fop an

e -

otffshore/inzhore and an inshmre'ﬁisherg bazed non the maide ]
dezcribed by Lange et atl. (1984) and DA P@cruitment ot 1.4

billinon individyals Are presented in Table &, For an

-

nf shore/inshore fishery, Yield would pe 23+ 600 mt a+t the F

a5

©
o
1

iated with the higheszt equi]ibrium~gie1d for a moderate

w
o+

2]

[}

iAverage F during 1978-81 (F = 2.413, The

Yield for ap inzshore fizhery would be 29,800 m+ at the F-laeve

Az

1
&

viated with mazimm equilibrigm Yield far an inzh

(F = @.88) and 18,340 at F = .41,

CONCLUSION

2i Fix e £ £r
The L, Pealei Fizhery continuge to mave towar

domest g

A

z Fi

WF for the

Hider fpe MFCMA Ted +n reduced allocationzs o the DWF fizhery.

hat gre

iated with the

k—recruitment»Pelatiﬂnship (F = @.7a) and 146500 mt at the

merrezponding values

nre fizhery

d a Primarily

hery az the USA catech in 1983 exrceeded that by the
firzt time Fince the directed foreign fizhery began

in 19467, Tortal catches in 1983 were the higheszt Fince management

Catch~p&r-effmrt in the USA fizhery during 1983 and bicmassz




bl

1]

gstimates from the 1983 NEFC autumn survey were +he higheszf on
records confirming high abundance in that year.

Abundance and biomass indices (preliminary) from the 1984
survey are lower than the long—term meansz. Rezruitment from the

e

17984 dear claszz iz about sne—half of the 1568-81 means and yield

in 1985 will be lezs than in recent yearsz unless fizhing

mortality increazes. At levels of F comparable to the averag

)

obhserved during 1978-81s yields of only 16,500 - 18,3200 mt would

be expected. Howevers if fizhing moartality iz increaszed o +he

fr3

level correzponding £o fthe mamimum equilibrium yieldy the 1985

yield iz projected to be 23,700 - 28,800 mt.

i3
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 Table 1. Total domeztic and diztance—water—fleet (DWF)
' allocations and catoches of long—-finned sauid during the I
19282~-84 and 1984-85 fishing years (in metric tonz). i

Item 1983-84 1984~851
- - TTTTTTTTTTT T |
Optimum yield 444 @00 44 4 DOA
Domestic annual harvest 22. 000 17+875 QW
Initial reszerve 49500 2 gl @:
Initial TALFF? 41300 32250
Final TaLFF 169250 34250
Domeztic landings 14,583 71855
zhoreszide 12,251 71+ @795 f?
Jeint venture 212332 760
DWF zatih : 12,916 1,790 kg‘

! Valuez az of 30 November 1984.

2 Total Allowable Level of Foreign Fizhing

SR




Table 2. Annual Tong-finned zquid catchezs (in metric fonz)
from the Northwest Atlantic (Cape Hatteraz o Gulf of Maine)
by the USA and the disztant-water—Ffleet (DWF)),2 1963-84,
Year usa DWF Tiotal
1963 14294 2 1+ 294
1964 376 2 573
1965 7 ; 7029 99 808 ‘
1966 o 722 22 243
1967 547 121302 1677
1968 1,084 24327 32411
1269 899 B1643 Py H542
1970 &33 164732 17.,3285
1971 27 174442 18, 169
1972 7253 29,009 29+ 734
1973 ‘ 1+105 36+508 371613
1974 21274 321576 34,850
1975 1+621 322120 33:801 \
19764 2y 602 21+ 682 251284
v 1,288 15,584 163674 |
1978 19291 95355 1@, 646 i
1979 44 252 13,068 17,320
1980 31996 194750 232746
i981 2:316 20,212 22328 . il
1982 Sy 4504 15,8085 21269 ?;““
1983 15243 11,720 271663 i
1984 1 12, 000 10+ 00D 20+ 000
1 Projected. f

16




§

abundance

(in millions)

i+

ric

toans}

and

he Mid—-Atlantic

to Gulf of Maines 1968-84.
Year Biomasz Abundance
1968 299114 1+212
1269 48055 2+393
1970 191+ 640 1+244
1971 14050 1,106
1972 21,8339 1:.533
1973 G449 252 3:8092
1974 4by 442 42757
1975 484+ 636 71789
1976 514436 49 372
1977 27+ 421 3+157
1978 18,800 1,251
1979 19333 29114
1980 344275 P934
1981 244 345 31411
1992 2613527 23303
1983 L2 363 4y 460
19842 361927 24546
1926882 .
e, f 31+558 3:317
1Y From areal expanzion of stratified mean weights

number s

MNighttime
differencesz in

wateoh

2) Preliminary.

per tow aszszuming 180%
data were
watch

17

expanded to
(Sizzenwine and Bowman 1978).

catchability

AT

during
unt for

(kg) and
daytime.
diel




Table 4.

Tokal

and pre—-recruit
numberz per tow of Loligo pealeid from the NEFC autumn bobttoam

(28 om)

stratified mean

trawl surveys (Mid-Atlantic to Georgesz Bank), 1267-84.1
Yaar ATl sizes Pre—recruiks
19267 134.5 126.%
1968 176.5 159.9
1969 237.3 217 .4
1970 85.6 79.3
1971 163.3 161.5
1972 271. 4 258.5
1973 372.@ 353.9
1974 251.7 233.3
1275 L14 . 4 5923.3
1976 41i0.9 3B2.5
1977 388.5 297.7
1278 144.2 2. 4
1979 193.7 1546.5
1980 3641 279.8
1281 226.2 14641.8
1982 31D. 4 256.6
1983 373.4 251.1
1984 2 179.0 136.8
1968-82 mean 271.5 240.5

8

cm mantle

1 Stratified mean number per tow of all
individuals £
2 Preliminary.

lTength.
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uple 3. Equilibrium recruitment in billions (Rg)y equilibrium L
8 zpawning biomazz in thouszands of tonz: (Bg )y yield (kg b
per 148000 recruits and equilibrium yield in thouzands of
tonz (Y Yy For two exploitation patternz (inkternatinonal
and domesztic) and aszuming a moderate level of denzity
dependence for the stock-recruitment relationzhip (A=0.8)» i
and azszuming a current recruitment Tevel of 2.0 billion.d |
I RE BE YPR YE !
%mmrnational Fizhery ;
. 27 ; 2.09 75.7 8.5 17,2008
A.41 1.97 62.1 11.8 23, 200
B.55 1.83 49.7 14.6 26y 700
@.72 1.65 38.4 16.9 274+9700 ;
.20 1.51 31.4 1i8.3 271 600 e
?.93 1.30 23.7 19.8 25, 700 el
1.20 Not zustainable ' o
mezhic Fiszhery ' )
.27 2.12 &4. 6 ?.3 20y 000
.41 2.01 2.6 13.1 26y 300
B.355 1.87 42.1 16.3 30,500
@3.73 1.73 32.2 19.9@ 32, 20@
.82 1.61 24 .00 20.6 33, 200
a.93 S 1,42 16.5 22.9 22,500 L e
1.28  Not sustainable B
From Lange et al. (1984). o
Ik by
LM




Table &. Eztimated yield (in metric tonz) of Loaligo
azzociated with various lTevels of Fizhing mortality
and the 19284 recruitment lTevel of 1.4 billionn individuals.

F f\?Ffﬁhore/inshwre Inshore
27 11,900 13,220
B.41 16+520 18+340
®.55 20y 440 22,820
.78 231660 26456500
@.82 25,620 ' 28,840
Q.93 | 272020 32, 060

=0
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Figure 2. Areas of the Northwest Atlantic, off the USA, which are open to foreign fishing
during authorized fishing seasons.
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Figure 3. Catch-per-unit-effort in metric tons per day fished, of long-finned squid in the
directed USA otter trawl fishery in Statistical area 538, during May, 1976-84.
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Figure 4. A. USA bottom trawl survey strata and NAFO Subareas 4-6.
B. Geographical areas off the Northeast coast of the United States.




