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INTRODUCTION

The zhort-finned zquid ([1lew illecebroszsuz) off the
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ern USA iz becoming increazingly important o the USA
fizherys with catches duriné 1983 and 1984 of about 19,008 metric
tons (mt) compared to the 19268-82 average of 211 mi. Distant-
water—Ffleet catches have decreased from an average of 131760 mt

(1968-82) to under 2,000 mt in 1983 and 1984. Thiz document

updates information regarding the ztatuz of the short—finned
zquid ztock (Lange 1983) in the area from the Mid-aAtlantic te the

Gulf of Maine. Information presented includes catch and length
frequency data from the 1983 and 1984 USA and diztant—water—flaeet
(DWF) fizheriezs minimum biomaszz and abundance eztimates and

pre—recruit abundance indicezs for 1983 and 1984 (preliminary’

from NEFC autumn bottom trawl survey data.

RIOLOGY

The shart—-finned (or zummer?) zquid iz primarily distributed

between Newfoundland and Floridas fizhable concentrations ooour

L]

betwean Newfoundlénd and Cape Hatteras. Thiz species undergoes
zeaznonal migrationss moving into zhallow waterzs from New England
o Newfoundland and onte the continental zhelf in the
Mid—Atlantic area in the =zummer Lo feed. In Tate autumns
short—=finned zquid begin an offshore migration to the edge of and

beyosnd the Continental zhelf where they spawn during the winter

and f£o some exbtent into spring (Figure 1). Illex illecebra
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a zhort lived

i

pecies which iz aszumed Lo die after zpawning at

o)

ages of 12-24 months. Stock structure has not been Ffully
determineds although there is ztrong evidence that short—finned
zauid Tocated off the USA and Canadian cnAaszts of Mova Scoftia and
Newfoundland may reprezent ftwo components of a zingle zhochk

(Hatanaka et al. 1984).

COMMERCIAL. FISHERY

Dezcription

The USA fizhery for short—Ffinned zguid takes place primarily
during the summer while kthe zfock haz moved inszhore fto feed. The
USA catch hads until recentlys been taken as bycatch in other
fizheries. There iz mow a significant directed fizhery (with bwoth
shorezide and joint venture participants) in fthe Mid-Atlantinz

area during summer (June — Sephtember). Principal bycatch in this

fizhery include zilver hakes =

"
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ontted hake and spiny dogfizh. The
DWF fizhery generally ocourz offzshore during the zummer (July -
Ootober). Important bycatch zpeciesz in the DWF fizhery include

zilver hakes szpotted haker and lToang—-finned zquid.

Management

The short—finned =squid ztockszs in USA waterz iz currently

managed on an April 1 - March 31 fizhing uear. Management i

i

bazed on annual determinations of optimum yield (OYYs domeztic
annual harvest (DAH)y domesztic annual proceszsing (DAP)Yy reszerves

and total allowable level of foreign fizhing (TALFF). Thesze

e

specifications are amounts that the Regional Directors Norftheast



Region of the National Marine Fizheriez Service (NMFS)s in
consultation with the Mid—-Atlantic and New England Fishery

Management Councilzs has determined o be appropriate for each

zactor of the fishery. Foreign fizhing iz aeztricted to 9 windows

(Figure 2) in the offzhore waterz of the Mid—atlantic and
snuthern New England areazy and iz limited o specific ze¢azonz

within each window. Do tic fizhermen landing their catoch on

m

zhore or transferring it o foreign processing veszsels involved

in joint venturezsy are not restricted to fizhing within the

windows.

Domesztic and DWF allocationz and catches of short—finned
squid for the 1983-84 fizhing yYear and preliminary valuye faoar th

1984-85% fizhing uyear are prezented in Table 1. Fourteen percent

a3f the allo'a+ d portion of the final total allowable level of

foareign fizhing (TALFF) and =zix percent af the domeztic annual
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harveszt (DAH) were ftaken during the 1983-84 fizhing uear (374 of
the DAH when joint venture catcheszs are included). USA catche
during April - November 1984 a@ounted to 77%4 of the 1984-835 DaH
af 13500 mty while DWF catchez for thiz time perind were only
13% of that allocated (as of October 1). Signitficant reductions
in the number of DWF wveszzelz fizhing for zhort—-finned zaquid may
azcount for their low catoch,

The zhort—finned zquid fizhery during the 1984-835 fizhing

I

year has reflected the continuing krend toward a primarily
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domeztic fizhery. &z during the 1983~-84 fizhing years most of
catch haz been taken by the domesztic fleety but 414 of the
daomeztic harvezt during the 1984-835 fizhery wasz attributed Lo

shoreside Tandingz compared o 164 during 19283-84.



The international catch of . illecebrozuz in Canadian

wakters haz decreased zharply each year from the 1979 high of
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162,180 mt ko 422 mt in 1983. Theze d
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availability of short-finned zquid in NMorthwest Atlantic
Fisheriesz Organization (NAFO) Subareaszs 3 and 4. In zpite of these
reductinonsy the annual total allowable catch (TAC) establizhed by
NAFO has remained at 158,008 mt =zince 1988y based on the
determination that in only 11 of fthe laszt 146 years (19468-83)
would thiz TAC have exceeded 30%U of the eztimated biomassz in
Subareas 3 and 4 and in only & of the last 146 yearszs would this

level have exceeded 204 of the eztimated biomaszz (NAFD 1984).

Catch

The proviziopal international catch (nominal) off the
northeaztern USA in 1983 was 1fv7?@ metric fonzs (mk) (Table 29
Figure 3)» a 36U decreaze from 1982 and the 1mwes; Fince 1971,
Projected 1984 landings will be about 13,008 mt aszzuming thaf the
DWF fakez the entire remainder of the 1984—-85 fizhing uear
allocation during October—December. The pravizional 1983 USA
catchs taken primarily between July and Sephtembers totaled 9yP44

mt (Table 2)s 68% greater than the 1982 annual ftotals and about

11 timez the 1967-82 mean (zince the firzt reported DWF offzhore

oy
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czatches). The 1983 USA catoch included about 8+3480 mt taken in
Jrint ventures with forelign companies. The USaA catch during

January — November 1984 (10+v419 mt) waz greater than in any



previous year. This increasze was due to continued joint venture
activity which accounted for 6,010 mt in the Mid-Atltantic areas
compared with 8+344 mt duyring all of 1983, and record catches
Tanded at zhorezide facilitiez (424080 mt). The projected total
USA catch for 1984 iz about 11,000 mt.

Catches by the DWFs primarily Japans Spains and Italys

(Table 2)s totaled 1+776 mit (preliminary) in 19283y down 86%4 from

1982 and the loweszt

Lul

ince the directed ffehore fizhery began in

1972, Catches during January — Ooctober 1984 totaled only 6800 mt.,

Compozition of commercial catch

Length frequenciesz obtained from the USA domestic and joint
venture fizheries and the foreign directed fizhery during 1984
were examined to determine which cohortz contributed o each
fizhery. Domeztic fizhery zamples were obtained by NEFC Fizhery
Statistics perszonnel %Emh shoreside Tandings. Usa joint venture
andv¥mreign directed fizhery (DWF) length zamplez were obtained

by NMFS Foreign Fizhery Observer Program peréonne1 aboard foreign

procezzing or fizhing veszzel

110}

Catch of zhort—Ffinned z=quid taken az by—catch in the foreign
directed long—finned zsquid fizhery onperating in the fizhing
windowsz during Januwary — March 1984, waz compriszed primarily of

individualzs from the winter 1983 cohort (12-14 ocm)sy with the

zpring 1982 cohort contributing zignificantly o the catch during
January. The winter 19283 cohort alzo reprezented the greateszt



portion of the USA catchsy both dome
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Joint venture, during

April — September 19284 ranging in zize from about 14 cm in Apcil

to 21 ocm in September. The foreign directed zhort-finned =zquid

fizhery rezumed in Aﬁgust 1984 and the winter 1983 cohort

continued £to be the dominant cohosrdt in zamples available through

Qetobers increasing in =zize from 18 ocm in Auguzst Lo 20 ocm in

BIOMASE AND aABUNDANCE

Minimum biomazz and abundance estimates for zhort—finned
zquid in USA waterz were derived by areal expanszion of ztratifi
mean weight and numbersz per tow calculated from NEFC autumn
bottom trawl zurvey data (Table 3). Theze eztimates were made
uzing the equations?

Wa/a

I

. [ B
where B = esztimate of binmaszs or abundancesy W = stratifi

weliaght or number per tows A =

Ly

trata area (Figure 4) zampled. (i
zquare milesz)s and a = area zwept by each tow (B.B11 zquare
miles). These are minimum estimatezs in that they azzume 1004
catchability of shorkt—-finned zquid in the path of the trawl and
do not account for individuals which ezscaped the net or were in
the water column above the net opening. Thiz iz a zignificant
point for zpecieszs zuch az Illex which are not alwaysz in contactk

with fthe bottom. Actual catchability by the zurvey krawl iz no

ed

n}

t



known. Another consideration i

N

that the surveuyszs do not cover the

entire range of zhort—finned zquid diztributions and that an

unknown portion of the

0

tock may he outzide the zurvey area. Wea

o]

assumes howevers that the zurvey providez a conziztent eshimate

0]

in that the ztock iz diztributed zimilarly during the autumn of

each year.

levelsz and were the Toweszt zince 1969 and 1973 respectively.
Substantial decreazes in both survey and commercial abundance
indices were alzo obzerved in Canadian watersz in 1981 through
1983 (NAFO 1984).

Thé 1983 overall abundance index (ztratified mean number per
tows Table 3y Figure 5) waz the Towest since 1973s and the
pre—~recruit indes (zatch per ftow of individuals <10 oms or about
? months old) was Towezt of the.enfire time series (zince 1968).
Prae—recruits reprezented only 74 of the total abundances compared
with the 1947-82 median of 23%.

Preliminary minimum biomazz and abundance estimates for 1984
were about 3 timeszs higher than in 1983 (3,787 mt and 32 miliion
individualz)s 75% and 46% below the 1968-83 meansz. The 1984
pre~reczruit abundance index wasz about double the 1983 value but
76% below the 1968-832 means with only about 4% of the 1984
abundance index attributed o individuals <18 ocm (Table 3.

Minimum estimated total abundance of pre—recruitz (total minimum



abundance timesz the ratio of pre—recruit o total catch-per—tows

Table 3)y wasz estimated o be 1.4 million individualzs in 1984.

i

Thiz iz the third lowest level on records and reprezentszs the
portion of the stock which will provide the bulk of the catch in
1985,

Eztimated minimum pre-recruit abundaﬁce during 1268-83 and
adult abundance (fotal minimum abundance — pre—-recruit abundance)
in the following year (19269-84) were compared uzing the Spearman

rank correleation conefficient (Siegel 1956). The rezults (for

I

o

N=143 r =0.44) were zignificant at the p< B.85 levels indicating
that pre—-recruit abundance in one vear iz associated with adult
abundance in the following year. Howevers while uyears with high
recruitment indices tend to be followed by years with high adult

abundance indicess zome of the highezt adult indicez have been

preceded by very low Tevels of pre-recruit abundance.

CONCLUSIONS

The short-finned szquid fiszshery haz been shifting fr

o
2
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primarily DWF fizhery to a predominantly USA fizhery zince 187

£.3

USA catchesz in 1982 accounted for 32% of the total. In 1983y USA
catches increazed to B854 and will approach 99% of the total in

1984. Thiz =hif
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Aated with management measures

which favor joint venturez asz they encourage domeztic harvezt of

the product and often provide marketz for domestically proceszszed



zquitd as parft af the joint venture arraqgement.

The 1984 autumn zurvey abundance index (all zizes) from USA
waters was about 3 ftimes greater than the 1283 index but abouk
33% below than the 19468-83 mean. The pre—-recruit abundance index
in 1984 wasz double the 1983 value but only about 76%4 below
1268-83 median and the zecond loweszt zince 19732. These
pre—recruits will comprize fthe bulk of fthe 1985 catch.

The current optimum yield iz bazed on analyszseszs (Sizzenwine
and Tibbetts 1977) thch indicated that over fthe long-term an

.

annual catch of 42:000 mt would be reazonables given th
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size estimates available in 1971. Uncertainty in thosze eztimates
and in the magnitude of annual fluctuations in population zize
prompted a reduction in optimum yield o 3@.006 mit o protect the
ztock during yearsz of reduced abundance. Minimum popualation =ize
eztimated from the 1984 autumn survey was about 3 time=s the
comparable estimate for 1971, Howevers minimum pre—recruait

abundance in 1984 was only about one—half the 1971 eztimate and

the third Inweszt of the time zeriez. If the NEFC zurvey ezhimates
are a consisztent measzure of both relative population zize and the

relative propartion of pre—-recruitz o total abundance a

4]

sean in
the szurveyy then current abundance may not be adequate 1o zupport

th prezent 3@+008 mit optimum yield. There iz no evidence o

s

indicates howevers that the zhtock in 19285 will not zupport a
total harveszst comparable to that zeen in recent years. I+ DWF

allocationz remain Tows increaszesz of up to 5@% in domesztic and



Joint venture catches could pozzibly be realized iF

catoch—-per—aeffort remained az in 1984.

DISCUSSION
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“h

In azzeszing the zhort—=finned zquid zftock o th

)

Northeaztern USA we rely primarily on data from the NEFC autumn
bottom frawl zurveyszs zince the fizhery providesz no conzistant
measure of relative status for thiz zstock. The fizhery haz been

under regulation zince overall catch quotaz wer eztablizhed in

]

19745 directed foreidn cartch have been restricted by both
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0}

allocations and areal and zeasonal closuress zince 1976. Any
cshanges in catch rates or total catchezs may be aszsociated with
theze regulations rather than the abundance or availability of
squidf The USA fishery has not been restricted by the

regultaticonss thus fary but haz o2nly operated az a directed

o+

fishery for about 2 yaars so here iz no ftime series with which

current catchesz or catoch rates may be compared.

g

The szurvey data provide a relative measzure of the zize of
incoming year clazszes but only a minimum eztimate of the actual

ize of those ~lasses. The zurveysz cover only a portion of

0
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he range of thiz zpeciez and an unknown propoction of the sztock
may be anautszide of fthe survey area during a given szurvey.
Short-=finned szquid are diztributed up into the water columns not

always on the bkottoms =0 catchability by the survey gear i1z notb

10



1980% az azsumed in the ezhtimates of minimum abundance which were
dizcuzzed previouzly.

Short—finned zquid are a zhort—-lived zpeciez. The year clazz

®
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ar cohorts
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een in oane autumn survey will provide both the
spawning biomazzs and the catch in the following vear and during
the winter of the next year: only a zmall proportion will be

alive after that. Survey data indicate that there i
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azzuciation between the number of pre-recruits available in one

gear and the number of adultz available in the next. Therefores

while no esztimate of ftotal population size nr the effect of

]

fizhing on the population are availables changezs in zurvey

abundance eztimates in conjunction with ohserved catc
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be uzed 0o zuggest what might reazonably be exp

in the fishery in the following year.
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Table 1. Total domeztic and
allocations and catches
the 1983-8B4 and 1984-895
(metric ftonz).

distant-water—-flee
af zhaoart—Ffinned =9
(preliminary) fizh

. (DWF)
wid in
aries

o

Item 1983-84 1984-85 1
Optimum yield 30000 33+ 000
Dmm@étiﬂ annual harvest 271100 13,508
Initial reserve 2,200 2
Initial TaALFF 50@ 2y 258
Final Ta&LFF 29700 22250
Final DWF allocation 2.886 2,250
Domezstic Tandings F31950 1@y 404

zhorezide 11606 43394

jnint venture 8y 344 61010
DWF wcatch 488 300

e s o et pei v

1 Valuez az of 1 November 1984

13




Table 2. Annual zhort-finned zquid landings (in metric tonz) from
the Northwest Atlantic (Cape HMatteraz o GQulf of Maine) by
the USéA and the diztant—water—-fleet (DWF)s 1963-84.

Yeaar Usa DWF Total

1963 810 2 e1in
19464 - 358 2 360
1965 L& &y 78 22
1966 452 118 570
1967 7287 285 A
19268 578 22593 3,271
1969 562 275 1+537
1978 498 2+ 418 2,82
1971 4535 159 &14
1972 472 174169 17: 4641
1973 . 531 18+ 625 12+153
12974 148 28 480 2@, 628
1275 127 17,819 17226
1976 229 244797 244936
1977 1s 824 23771 245795
1278 2835 17,312 171695
1972 1,780 13+742 ' 17,522
1780 349 174329 17,878
1281 &31 14,723 15,354
1282 53,9202 R 12,350 18,232
1983 Dy P44 12776 11,720
1984 13+ 410 6521 11,210
19468-82 mean Fit 13,758 14y 6569

ot cares et e ot GuA 400 S L St O S St Sasen Bt S Gt et T S SO ot et G S S Sevtn Mot Seten Vot St PR S AenS A S b Stis s bt arn dovve St ——— v o

1 Preliminarys Tthough November 1984,




Table 3. Short—-finned =zqu
and minimum eztimates

inzluding pre~racruit

id biomazsz

and abundance

indices

from zurvey cabtch per Ltow datas
abundancer 1968-84.

No. per fow Pre—recruit 2 Abundance Piomaszs
Yaar total Pal. ratio tntal Pala (MT?
1248 2.3 Q.4 B.26 1@ 2.b 1+845
19469 2.8 2.3 B.28 4 i.5 419
1973 3.4 8.2 A.0s6 153 2.2 11524
1971 1.9 A.é& B.32 1@ .2 Z D2
1272 3.3 1.8 3.51 15 7.7 1+716
1973 1.3 3.3 .23 =] 1.8 1:862
1974 3.0 2.1 Ba.70 18 12.6 21500
1279 124 4% F. b Q.77 &0 46.5 813046
1974 28.7 B.6 .82 134 2.8 LRy P29
1977 i5.8 1.1 B.37 73 5.1 211747
1978 28.4 5.1 @.18 121 21.7 28 435
1972 32. Z.b .08 144 11.7 414455
19283 17.8 D.7 B.024 82 3.3 18,729
1981 S54.8 @2.5 2.01 =219 2.0 6B b1 1
1282 4.3 1.0 2.2 21 4.9 31319
1983 2.8 a.x .87 1@ 2.7 1+ 237
1984 8.9 B.4 .84 2 1.4 3+787
12&6&8-83 13.3 1.7 5 8.1 15,291

mean

pPre—recrulits (paray 210 omds

Mid—Atlantic

2 Rattino af pre—~recrulit o fotal mean numberszs per fLtow.

2 From areal expanzion of ztratified mean numberz and
summed over sztrata sets. Pre—-recruits esftimated by
fotal minimum abundance eztimate by ratio (2).

15

Stratified mean number per ftow of aAll zize individualszs (fotal) and of
to GQeorges

Bank.

weightzs per Hows

multiplying
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Figure 1, Migfation patterns of the short-“finned squid (Illex illecebrosus),
including inshore feeding and offshore spawning locations.
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FISHING WINDOWS

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. Short-finned squid catches from the waters off the Northeastern USA, Cape Hatteras to

the Gulf of Maine, by the USA and the distant-water-fleet (DWF), 1963-84.
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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,
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Figure 5. Short-finned squid total and pre-recruit abundance indices (stratified mean number per

tow) from USA autumn surveys in the Mid-Atlantic through Georges Bank areas (strata 1-25;
61-76). :



