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[. INTRODUCTION
[. [INTRODUCTION

The status of 13 important  fishery rssourcas in the New Zngland and Mid-
Atlantic ragions wers raviawed during a one-wesk worksnop in 2arly May 1986.
Participants wers from a variaty of fisherias rassarch and management agencias
and gast Coast academic institutions (Table 1l). Assassment data and racant
analysas wer=z prasentad in unraviswed working gagers oy the sciantific staff
of the Northeast Fisneries Cantar as updatas to oravious stack assassment
documents. Tnis information was critically raviswed oy the participants.
Analytic difficulcies and limitations werz identifiad, addiztional anaiysas
wera undertakan, and the status of 2ach aF the stocks was detarmined. This

- document r=200rts the rasuits of That workshog, amphasizing the final consansus

Q7 the status and likely outlook For each stock. Sciantific informatian needs
arz also identified.

The warkshop format was a substantial departurs from aporoaches :that have
deen usad in recant years to denerite infarmation on &the status Qf the fish
stocks in thesa regions. Tne oossibilizy and need For adopting altarnats
approaches was discussad at a similar warksnop in July 1985, hers refarrad 9
as the First Stock Assassment Worksnop (First SAW). Reorssantatives of NEFC
described some a7 the goals of changing o 3 warkshop format, amphasizing zhe
need (1) for greatar pear raview of the scisntivic and tachnical aspects, (2)
for invalving scientists from outside NEFC who had diffzrant perspectives and
wiQ have accass tg additiaonal sourcas of assassment data naot neratororz usad
in NEFC assassments, (3) to asncourage the development of stock assassment
axpertise in state and academic institutions, and (%) for general ravisw of
biological and management tarms of refarencs for sTock assassment studies ¢
make mor=a afticient usa of limitad resaarch resourcas.

Q

NEFC reprasentatives contrastad the ralas of the saveral {ishery agencies
in generating stock assessment information using two systam diagrams. Tne
first (Figure 1) describes the axisting routas by which information is
obtained, =amonasizing the cantral role of NEFC and the multiple infarmation
paths to the saveral management agencies. Tne seacond diagram (Figurs 2)
suggests how the oreasent workshop mignt in the long tarm fit into a mors
intagratad systam, whers most of the status of stocks information would de
channeled into a saries of assessment regorts.

Regresentatives of NEFC suggestad that the warkshop procaed dy raviewing
the matsrial orasentad in the working papers, in the saquencs suggestad in a
draft agenda (Agpendix). The orocadurs of naving verbal pgresantations of the
kay points and assumptions in the data and analysas rsorasentad in the working
papers, followed by in-depth raview in a plenary sassion, was adoptad.
Additional analyses of data summaries suggestad durinc the discussions wers
handled by astablishing ad hoc warking groups as need:d (Appendix).



[. INTRODUCTION

Table 1. List of participants for the sacond Stock Assassment Worksnap
(SAW), May 3-9, 1986, Woods Hols, Massachusetis. Tnosa
individuals listad with an astarisk(¥®) participatad in a
portionm of the meeting for specific topics.

NAME , AFFILIATION

Hader, Warren=* Mid-Atlantic Fishery Mgt. Council
HO T‘T‘ , Tom ’ " " ] u "
Keifer, David* " v b " "
Marchessseault, Guy* New E£ngland Fishery Mgt. Councili
Russell, Haoward " " o " "
Cracca, Vic Cannecticut 0E?

Canaver, David*®™ SUNY, Stany 3rook

Qegan, Linda~ U. Massachusetis - Amperst
Lynch, Tom= : Rhode [sland OFW

Mason, Jonn New Yark DEC.

Rothschild, 3rianm ' U. Maryland - Solomons

Hoay, Jonn NMFS/SEFC - Miami

Calosi, Peta NMFS/NER - Giodcastar

Manoney, Gien
Renfus, Ruth
Seamans, 0ick
Smolowitz, Ron
Testaverde, Sal

Mears, Harry NMFS. State/Federal 3ranch-Gloucsstar
Chang, Sukwoc NMFS/NEFC - Sandy Hook

Almeida, Frank < " " - Woods Hola

Anthony , Vau ghnr ) " " - " "

Azarovitz, Tom*™ " - "

Bore“an s John*‘ = " 1] - w 1

sy rne ,' ChU Ck xr ] . i - " "

- Clark, Staver " DS "
Caristansan, Oarryl*® " - "
Qaoll, Jack*™ - ' " wooLoom
Fanrty s M'l ke ) - n - " -
Fostar, Karan _ " . "
G&bf"i@] , weﬂdy » " ‘ K] - 1" "
Goodale, Hannah=* : “ “o. oo "
Hennemuth, Oick™* " oo " "
Idoine, Joe* " e "
Jearld, Ambrose~* " oo "
LAnge, Ann& i u - 1" "
Logan , ph.l < n 1] - 1] "
Maya s Ra‘l ph 1 i - it "
McBride, Margaret ’ ! . !
ME] ]O , Sue‘r ) ] " - " 1
‘Morrissey, Tom* " W "
Murawski, Steve * N !
Overholtz, 811l . " oo "

Parry, Betsy™ : -



[. IMTRCOUCTION

able 1. Cantinued

Name AFFILIATION

Pearca, Jack* NMFS/NEFC - Woods Hale
Peterson, Allen* o ) ) )
Richards, Anne u L L
Serchuk, Frad " - "
Sheoherd, Gary " oo "
Shepherd’ Suer " u - u 1
Smith, Mary Jane* R " "
Smith, Tim (Chairman) ! e "
Waring, Gardon ' ! e "
N .lg‘{ey , Sue'r 1] " - [t} W

The participants notad that both the warking papers and the verhal
‘prasantations of rec2nt analysas for 2ach stock r2orssantad grzliminary and
unraviewed analysas. Tnes working papers werz labelad MOT TO 3£ CITED =o
revlact their orzliminary natura. The particigants smonasizad that tnis
disclaimer is raquired to facilitata scisntists prasanting tne mosST current
information without concarns aT 0eing quotad an 3raliminary and unr=aviawed
analysas. Tne sarticipants agrzed that the working oapers wers far
tha use of the meeting aonly, and rscammended no further distridution

The stocks to be raviewed wers assigned to thras groups, with plenary
sassion raviews tantatively scheduled for Monday afiazrnoon, Tuesday morning,
and Wednesday morning. Other tcpics identifiad for discussion included raviaw
of methaods of avaluating precision and accuracy of trawl surveys, description
of existing trawl survey and stock assaessment rasearch programs,
identification of biological and management information needs, and develoument
of cogperative resaiarch programs. Time for warking groups o meet was
identifiad, and a olanary raview of the draft regort of the meeting was
scheduled for Friday morning. Finally, the need to raview tne format aof this
series of workshops wds identified in pregaration for future workshops.

To be affactive in the way suggestad in Fiqure 2, the report of the
workshop would need to describe the tachnical aspects of the assessment
analyses without becoming tog invalved for direct use dy manadement
agencies. Additionally, the specific aspects of the status of the stocks
discussad w#ill need ta be adjustsd tg the management neads of the ralsvant
agency. Participants notad that this would be difficult, and saveral formats
for the report wer2 discussad. This topic was discussad at several poirnts
during the meeting, and the resulting report format was snvisioned as gossibly
evolving substantially in futurs workshops.

The workshop participants notad that it would be useful for management
agencies to develop tarms of refersncs to meet their assassment informatiaon
needs within the contaxt of the envisioned seriss of workshops.
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Figure 1. [llustration of flow of stock assassment information in
the northeastern region of the US. WNote central role of Northeast
Fisheries Centar in meeting the needs of five sepmarats agencies,
and the several independent information paths.
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Figure 2. [1lustration of altsrnata flow of assassment informatian

in the northeastarn region of the US.
role of Northeast Fisheries Center, the cantral flow of information,

and the increase rdle of statz and academic institutions.
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[I. SPECIES REVIZW
[[. SPECIES REVIEW

The participants agraed that the warkshap's reviaw and updating of
dssassments of most specias could be most afficiantly communicat=d in 3 r200rT
(L) by identifying the pravious stock assessment raoort as & sourca document,
and (2) by including anly the data and analyses that ars not in uhat sourca.
Text was generatad 9y the rapportaurs 2y aditing and adding to the warking
papers. For some species an adequate refaranca document was not availaple

. (Americam plaicz), ar was up to data. For some specias, new assassment
‘documents wers raviewed and ccmpleted during the workshoo (scallaps,

mackaral). Tne detail and new data included far 2ach speciss or sTock in ;h1;
r200rT varies degending on the naturs of the sourca document. Whers a sourca
document is available, only data and analysas not included ars descrided.
Wnere am up-to-dats sourcs document is available, only the discussicn and
rasaarch needs identified during this waorkshop ars included. MostT figurss
fave not deen updatad, and some of the taxt rafars o 4ata included in the
sourca documents and not rapeatad ners; the source documents ar2 availabla an
request from the Paopulation Oynamics 3ranch of the Consarvation and

JUtitizaziom Oivision of the Naortheast Fisheries Cantar. The tablas and .
“figures for each stock ar2 numpered saparataly from che tables and figuras in

the taxt im sections [, [I[, and [V of this report.



[I. SPECIES REVIZW~--AADDOCK
Sourcz Oocument: Overnolzz, W. J., S. d. Clark, and 0. Y. Whiza.
1983. A ravisw of the status of the Gearges
8ank and Gulf of Maine haddock stocks for 1383.
NMFS, NEFC, Woods Haole Lab. Ref. Dac. MNe. 33-23, 31 9.
1.1 GULF QF MAINE HADDOCX

Nominal Catch and Catch at Age

USA haddock landings from the Gulf of Maine have declined st2adily sinca
1980, reacning a low of 2,232 me in 1985 (Table 1.1.1). Total cateh (YSA and
Canada) peakad at 7,396 mt in 1983 and dropped tao 3,023mt in 1388 (Tabls

1.1.1). .

Age compositions for the Gulf of Maine haddock stock "arz shown in Table
1.1.2. The racant catch nas 2een dominatad oy the 1978, 13973, 1980, and 1982
year classes.,

NMFS and Massachusatis Survey Qata

Autumn research surveys (NMFS) in the Gulf of Maine indic

Ata 3 3T23dy
decline in abundanca far this stock sinca 1878 (Table 1.1.3). Catzh ger now
W we) declined from 18.2 in 1978 to 2.6 in 1984, Survey caten increasad o 5.2

in 1985 (Table 1.1.3).

Survey agde compositions indicates that the adult stock [2+) has declined
sinca 1978 (Table 1.1.4). The incrsase in catch per tow in 1985 appears to be
a result of increased catches of the 1982 year class, but also could gartially
De due to a gear conversion to mors 2fficient otTar doards.

Autumn surveys conductad by the Massachusatts Oivision af Marine
fisheries have Deen usaful for following recruitment Irends in this staock
(Taple L.1.3). The 1979, 1380, and 1382 year classas at age Q appeiar %o be
relatively abundant and nave been important in the commercial fisnery at age
and 3. (Table 1.1.2). The 1983, 1984, and 1985 year classes saam 20 De very
poor (Table 1.1.5). Sgring surveys provide a similar outlook of year <lass
strength at age 1 (Table 1.1.3). Haddock apparently migrats to deeoer watar
bythe autumn of their first year and hencs are ynavailable in the
Massachusatts survey.

"~

Oelury Results

Results of a modifiad Oelury analysis (Callie and Sicsenwine 1983)
suggest that stack abundancz pezked in 1978 and has declied grecipitously
'since then (Figqur= 1l.1.1). Age 2+ abundanca geaked at 42 million fisp in 1979
with an influx of fish from the 1975 year class and declined every year sincs
then to a low of 10 million fish in 1985.



[I. SPECIES REVIEW--HADDOCK
Oiscussion

Although saveral year classas ars now supporting the fishery in the Gulif -
of Maine, they appear to be smaller tham first indicatad and futurz
racruitment prospects ars very goor. fishing mortality is probably ralatively
high on this stock 3t the prasent time, dut no formal analysis is available.
.Basad gn racruitment indicas from the Mas;achuset;s survey and commercial
catches, it appears that large year classas from Georges 3ank may spill over
into some arsas of the Gulf of Maine fishery at age 2-3+. Tnis means that
with grasent law recruitment from Georges 3ank and very poor 1983-198S year
classas in the Gulf of Maine, this suock will probably be raducad tay 211 time
Tow- Tavels in 1986-1987.

Higher 1985 abundancs indicas may raflectT incraasad gear afiiciency
rather than actual incr2asas in gopulatiom abundanca. Participants notad
similar nigh 1985 values for other demersal species including naddock,
redfisir, floundars, and other princigal groundfish specias. A warking group
was appointad to collatas 1985 abundanca indicas for all species. Considerable
discussion took placs on gossiole analytic¢al procaduras for carracting for

 this increasad catchability including utilizing delta distridutions and

“normalization procsduras comparing standardizad specias clustar values with
companent individual species values. Mention was 2lso made of a general need
in futurs assassment analysas to include confidenca. intarvals on-all abundanca
indicas. In particular, this would help intarpratation of Gulf of Maine
indicas wnere small sample sizas associatad with large sample strata seem to
producs: graatar variability in abundanca indices. Participants notad
that'aI;hcugh these discussions nad =mphasiz=d variability in these indicas
the overal]l imaression was that they were im fact highly reliable and had
tracked historical abundanca trends. ([t was falt that the potantial
analytical impravements discussed could reduca variability in the 'indicas but
_ that thesa corrections would be minor and waould not hhange averall pradictad
trends. : .

. Fﬁturezwork was ‘'suggastad onm landings data, sspecially Canadian landings.
~from 1982, 1983, and 1984. [t was notad that thers was 4 possibility of
misrenorting in this case. I[ats r=st was also expressad in detarmining -
historical percantages of landings from arsas now within Canadian
Jurisdiction. A review of U.S. 1and1ngs data was also suggestad o 1solata
“5pill over" year classas from Georges 3ank which would be raflactad in
landings attridutad to the mors southern arsas of the Gulf of Maine rather
than the rather than the traditional Guli of Maine grounds.
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Table 1.1.1 Commercial Icmdings‘I af naddack (metric zons, live) from ne Guif of Maine, 1582-1985.
Georz=es 3anx Guli ot Maine Tocal

Ysar USA Cinzda Tocal USA Canada Tacal USA Canada Toecz!

1982 12,347 4,921 17,438 5,523 1,127 5,733 13,195 5,302 14,097

1933 3,449 5,213 7 11,332 3,333 2,003 7,596 14,282 5,218 19,473

19842 3,300 1,483 19,253 2,792 1,243 4,037 11,332 2,708 14,300

134s 4,272, 3,484 7,738 1,132, 91 3,923 4,304 3,273 10,773

1 : . ; .

A3 Tw=porzad. s [QMAF/NAFQ far Oivision SZ and 5Y, vespeczively (5 NX landings have des=n 1ssigned

23 Qivisian

z ..
?Tavisional

SZ).

(incampiecs).

\

Tapla 1.1.2 Perzant ige ccmpasition of haddock in_c:;mer:3§ipxanq€ngs
(all countries) #rom the Gulf of Maine, 1983-1485.
3 4 35 4 7 8 G+
Year 2 3 3 &
1983 L3.9 29.2 23.7 10.8 4.9 9.1 5.4 3.0
1984 3.% 3.2 31.4 25.3 19.7 3.2 2.7 3.3
1985t - 2.9 6.3 32.2 15.2 12.9 3.t 5.9
1 . o
Tstimatiad,
rapla 1.1.3 Stratifisd mean catch ger tow in numpers and weignt {kg} for
naddack in NEFC affshore sporing and aucumn dotiom rawl |
surveys im the Gulf of Mainel, 1982-1985.
.2
Soring Autumn
Yaar Neos. #t. (xz) Nos. it. (kzg)
19382 1.48 Z.14 1.78 2.78
1983 2.47 2.36 1.74 3.46
198¢3 Q.74 3.76 1.14 2.58
1985 1.77 1.88 4.08 $.15
L ' ..
Scr3ta 26-23 and 36-4Q.
7’ - . - s , v
“Data for 1968-1972 and 1983-1985 wer= collacted wich a 36 Yankae'

trawl, and the r-emaining years (1973-1981) with a "4l Yankee' cTawl.

No adjustments for srTawl size differswnces wers atiempted. A conversion
factor of 1.70Q, representing che surface ar=a ratio of the "¢ Yankee'
to che '"38 Yankas'", was used in previous assessments.

JStar‘:ing in the spring of 1983 new gtter doo 's were
for differences were attempted ar chis time.

used. No adjustments

-
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Tanle 1.7.4  S2732ifisd zean <32zl peT 3w 22 ige (qumdery) far Azddack ia NIFT adishers

spring and auzi=a Q3@ Tawl suIveyy ia e Culi of Maine-, 1982.(98s. : B
AT i —_
SgTiag 9 ! 2 3 4 3 3 B 4 3 Je [ .-
1932 - 3,04 9.34 Q.73 Q.37 a.14 q.3s 3.3t q.0Q Q.22 - .74 (.73
1933 - t.qaQ .24 .34 Q.21 q.21 3.39 9.1z J.20 Q.32 - 2.43 1,33
{334, - 9.01 Q.33 q.38 Q.19 Q.94 Q.40 9.20 9.33 J3.490 . 3.7 3.73
1383° - q9.Qa 9.33. 1.9t Q.02 9.5 Q.11 9.3s .32 3.40 - LT 10T
Auzi=n
1933 3.3 4.33 9.42. Q.31 .32 Q.42 Q.43 Q.13 9.90 a.30 1.73 L‘éa 1.7
1933 q.d9 Q.37 .34 q.41 Q.33 g.2s. 3.1 q.35 q.:2 7.Q4 - 1.73 LT3 1.33
L9as. o 4.0 o.14 0,33 9.1 0.7 990 ¢33 d.00  0.¢8 Q.4 1,43 113 1.3l
1983 ©3.90 Q.99 Q.48 2.351 9.0 9.1% Q.17 Q.33 2.43a .35 .38 4.33 5.29
lSezaza 15-13 and 3844,
2 ‘ .
May 23¢ igree exactly wizd daca. Ln Table J desausa of rundiag diffsrences.
SU&::. far 194841977, and. 1982 vare calleszad wizh 1 ~3§ Yankaw’ tTawl and is se=aizing
yeary ([973-{981) wizk 2 “41 Yainke=* Tawl. ¥Ha idjusgsamzy far Tawl sise diifsvemcas
werz 1tirantad. A <3nversion £33337 of (.70, regrssenting ihs surTaca izTa mi2i3 97 Qe
"1l Yigkew 3. hg I8 Tinkew!, was used la previcus iisesIzEncs.
‘S:zn*‘.nz in tue spring of 985 lew 922z doors verm ugwd. N idjusz:encts f3r diifsTencas
“aTe 1ZI==seaed 35 tdds lize
Table 1.1.5 Stratified: mean cazcy per Cow in aumbers and weight (kg) for
haddock imr Massachusetts spring and auztumn inshore surveys in
the Gulf of Maine, 1983-198S.
= ' . S < y
Stratiiisd mean <atch per 9w AT age Stratiilad zean
(numbers) caTchr peT taw
Year -Q 1 2 3 4 3 -+ Tocal in waight (kz)
* Massachuserts (Soring)
19835 0.40 .94 0.00 Q.16 0.02 0.02 0.0q 3.4 Q.38
1984 0.00Q 0.04 -~ 0.23 0.10 0.10 0.04 - Q.00 Q.53 0.42
‘1985 Q.00 Q.qq g.qg a.1s0 . 0.0gq 0.00 - 0.00 Q.13 0.1%
Massachusetss (Autumn)
1983 Q.41 0.03  0.00 .90 - Q.00 0.00 0.00 Q.24 0.01
. 1984 ‘ 0.0Q0 Q.00 Q.00 0.Q0 0.Qqd Q.00 0.00 Q.00 Q.00
198s Q.00 0.q0 Q.ao Q.00 Q.00 - Q.00 0.0Q0 0.00 0.00

14 L . s - - P o g
Obtained by aprlying combined NEFT age-length keys from ofishore and inshore strata.
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Stock sizs (ailldbns, age 21+) for Culf of Maine haddock calculated

Figqure 1.1.1.
from the modified Delury method, 1976-1984,
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1.2 GEORGES 8ANK HAUDOCK

Nominal Catch and Catchr at Age

Haddock landings by the USA dropped to 4,272 mt in 1985, the lowest caten
sinca 1977 (Table 1.2.1). Total catch (USA and Canada) declined wo 7,736 mt
in 1985, the fifth year of decre=asing landings siaca the racant geak of 27,371
mt in 1980. ‘

Catch compositions for the Gearges 3ank fishery in 1984 suggest that
the fishery was supportad oy the 1980, 1978, and rsmnancts of the 1973 year
classes (Table 1.2.2). Praliminary catches from 1985 suggest znat the 1983
and 1978 year classas ars mostT important.

MMFS Rasaarch Survey 0Oata

Soring and: autumm survey catch per tow (wt and Nos) declined steaadily
aftar peaking inm 1980 and 1979, respectively (Table 1.2.3), aut increasad in
1985. Preliminary estimatas: for spring 1386 were lass than the 1985 values.
Jor weight and about half that for number (Tabnle .1.2.3).

Autumn bottom trawl age compositions suggest that adult staock abundancs
is very low at this time (Table 1.2.4). Survey catch per tow (2+) has
declined in every year sinca 1980. [acreases in catch ger tow in 1985 ars due
almost entirely to large catches. of age O fish from the 1985 year class (Table
1.2.4). Catch per tow. for the 1985 year class declined considerably in the
spring 1986 survey, suggesting that it may be smaller than first anticipatad
(Tabnle '1.2.4.).

YPA Results

A preliminary VPA with 1984 as the tarminal year was complatad with a
starting 7 of 0.5 (Table 1.2.5). Tnis value of F was the rasult of doth USA
and Canadian assassment work (Waiwood and Neilson 1985). Fishing morzality

(3+) sinca 1980 has averaged about 0.4Q on this stock (Table 1.2.9).
Stock size (2+) has declined steadily sinca 1980 from 117,947 mt to

23,318 mt in 1985 (Table 1.2.6). Spawning stock bicmass (3+) nas dropped

in avery year sincs 1978, reaching 2 low of 15,818 mt in 1985, :

Short-tarm Qutlook

Projections of catches in 1987 and spawning stock diomass in 1988 were
made under several assumptigns about the size of the 1985 year class, the
lika'y levels of fishing mortality in 1987 and 1988, and the actual catch in
1986 (Table 1.2.8). The workshop participants notad that the virtual
population analysis yielded F values at age 2 for the 1975 and 1978 year
classas which were approximataly double the overall mean F's across all ages
im those years (Table 1.2.3), and suggestad that this pattarn could be usad to
adjust salectivity factors on the 1985 year class to refine these
projections. Calculations were completed by a working group during the
workshop assuming (1) that the 1986 catch would be 6,841 mt, (2) that the
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1985 year class at age 2 would bde

2ither 30 or 80 million fish, and (3) that
the fisping mortalicty in 1987 and 1988 would 2e 2ither raducad zo 3.1 ar kaot
at currant levels aof 0.4, or altarnataly =qual z9 0.3 for all ages axcaptT ’
twica as nigh for age 2 (Taple 1.2.8).

These calculations suggest that lower lsvels of fishing mortality in 1987
and 1988 would resulf in a larger spawning stock biomass in 1988, but with a
disproportionats raductiaon in catches in 1887. Assuming that thne cthe 1985
year c¢lass producas 30 million fish at age 2, and that fisning mortality is
raducad from the current 0.4 to 0.1, a 72% decreasa in c¢atch and a 8l
increase in spawning stock Siomass in 1988 would rasulz. However, if F is 0.4
axc2at that age 2 fishing mortality is alavatad as was seen for The strang
1975 and 1978 year classas, there would de a 44% incr=ase in catch and 1 31%
decr=2asa in spawaning stock, raspectively (Taple 1.2.3)..

[f the year class is twica as large at age 2, then the carrasponding
impacts of an 2levatad fishing mortality at age 2 would De to increaasa cacceh
by 96% and to decr=asa spawning stock by 36% (Tapla 1.2.8).

Discussion

At prasent only the 1983 and ramnants of tne 1978 year classas 2
supporting the fishery and spawning stock. Recruitment orospects for 1586 ara
vary poor sincz the 1984 year class is one aof the lowest an racord. Tne'siza
Qf the 1985 year class in 1987 will detarmine the z2xtant of racavery in this

tock. Under the currant F scanario, and the 80 million fish optiaon, this
year class will be reducad quickly and pernaps will provide 2-3 years of
moderats siza yields. Conducting the fisnery an a by-catch basis (F=.1) would
producs: a spawning stock oF 80,000 mt in 1987, I[f the 1985 year class is
smaller than suggestad {rom the autumm survey then grospects for racovery of
the spawning stock appear to be diminisned.

ra
1

As for the Gulf of Maine haddock stock the 1985 abundancz index values
were considerad lass raliable than pravious indicas. Future grojections,
however, would 2e influencad by the magnitude of the 1385 year class wnen it
recruits to the fishery at age 2. Considerable discussion accurrad an the

_apparent consistant pattarn of increased fishing mortality on large year
classes when they first recruit to the fishery at age 2. Results of the
warking group were presantad. [t was observed that there was nearly a agne for

. ane trade-off in catch and spawning stock when the - 1988 year c¢lass recruits in
1987. The consansus of the group was that maintaining as much spawning staock
as possible was important. OUther discussion centared aon the stock-recruit
plat and the pertormanca of the stock at various stock sizes,
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Table 1.2.1+ Commercial landings*' of naddock {metric zzns, Tive) from

Gegrges Sank, 1982 - 138s.

TOTAL

YEAR UsA CANADA
1982 12,567 4,921 17,488
1983 8,589 3,213 11,882
1584 8,800 1,463 10,263
19852 4,272 3,48¢ 7,736

Y As regortad o
(53 NK Tandings

¢ Provisiaonal (incomoletz).

[CNAF/NAFD far Oivision SZ and 37,
have deen assigned =3 Qivision 3Z).

raspectively

Taple 1.2.2 Catch (numbers, 000's) 9y age group for Gaarges 3ank
) haddock from 1981 - 1384.
Agas Grouos

YEAR 7 I T 3 5 7 3 3= TOTAL
1581 1518.¢ 9525.0  743.1 . 711.§ 2354.§  317.0 142.9  8%.2 17,402
1982 1295.9 1622.3 2958.6 331.9  §79.3 1492.2 132.2 118.7 8,512
1983 79.2  680.2  701.0. 1928.7  279.8  221.9 S05.4  92.5 4,796
198¢ °100.5  320.7  73¢.§  385.2 1331.5  204.7 313.¢  4S5.0 - 3,531
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" Table 1.2.3 Stratifisd mean catch ger Zow in numgers and weight (kg) for
haddock in NEFC offshorz soring and autumn Sctiom Traw!
surveys on Georges 8ank *, 1S82 - 1388.
SPRING? AUTUMN

1SAR Mas . W, (xg) Nas. AT, {xg)

1382 7.27 11.41 3.86 4.38

1983 3.77 8.75 3.37 3.81

1384 ¢.21 4.33 3.82 2.97

198s *? 11.14 8.85 14,19 3.538

1986 * 5.13 3.93

' Strata 13-29, 29, and 30.
! Data for 1982-1984 wers collectad with a "36 Yankee" trawl.
' Starting in the Spring of 1985 new attar doors were usad.

- -
b

for diffarencss were attamptad at this cime.

“ Praliminary

5

No adjustments

“Starting in the spring of 1885, new otter doors were usad.

diffarences were attamptad at this time.

Table 1.2.4 Stratified mean catch per tow at age (numbers) for naddock in NEFC offshors
spring and autumn bottom trawl surves on Gagorges Bank‘', 1983 - 1989.
Age ~Totals
Soring a L A 3 4 5 6 7 8 9+ 0+% 1+7? 2+
1583 3 - 0.29 Q.37 0.3%. Q.15 1.82 Q.01 Q.03 Q.78 0.12 - 3.7 3.4
1584 - 1.4 C.79 0.43 0.42 0.39 Q.48 Q0.0 0.03 0.20 - 4.19 2.7
1985~ - 0.00 4.96 (.76 Q.40 0.87 Q.34 1.17 0.10 0.25 - 8.85 8.8
Ay tum ) ,
1983 3.89 0.16 Q.14 0.18 0.20 0.3 0.08 0.00 Q.07 Q.0L 5.35 1.47 1.3
1984 Q.02 2.23 0.39 Q.18 0.l19 0.04 Q.30 0G.00 0.00 0.08 3.31 3.39 1.3
1985 11.35 Q.85 1.33 Q.22 Q.05 Q.10 Q.07 0.17 Q.00 Q.05 14.19 2.8¢ 2.1
'Strata 13-25, 29-30.
 May not agree with data in Table 2 because of rounding diffarences.
YCata for 1982-1983 were collectad with a "36 Yankee" trawl.
No adjustments faor attar door



rable .25 Fishing mortality (F) by age aroup and yeay for Georges fank haddock

from 1960 - 1904, deyjved from YPA.

984 MANDOCK VFA

YEAR e
AGE 1940 1941 1942 1943 1944 1948 ) 1947 RZY) 1oy 1920 19
FYSHEING HORYAL LYY

2 0.184 0.124 0.1142 0.135) 0.124 0.487 6.3534 0.03¢ .47} .04} 0.237 0.421
h) 0,244 0.241 0.280 0.2906 0,253 0.59) 0.84L 0.454 0.374 0.542 6.02? 0.éL4
4 0.244 0,228 0.294 0.314 6.307 0.334 0.532 0,422 0.426 8,423 0.35) 0.200
5 0.283 0.244 0.292 0.31%9s 0.412 0.5§5 0.58) 0,844 0.408 0.45) 0.31) 6.302
4 0.190 0.229 0.279 0.308  0.34) 0.214 0.481 0.519 0.495 0.54) 0,259 0.804H
7 0.253 6.199 0.402 0.307 0.314 0.844 0.5 0,582 0.470 0.434 0.419 0.8%0
(] 0,213 0.250 0.2%0 0.32¢4 0.3184 0.40% 0.248 0,490 0.579 0.512 0.3178 0.5137
9 0.213 0.250 0.290 0.124 0,304 0.401 0.7a0 0,490 0.579 0.542. 0.378 0.512
EAN f 0.213 0.230 0.290 0.324 0.104 0.603% 0:700 0.490 0,579 .52 0.378 0.547
C AGE 3 3 34 RY) kY 3 1y kY 3 RY 34 K1)
AGE V922 1922 1974 1925 1928 1922 VY920 Y79 {900 XYY 442 (R KI
2 a.011 0.197 0.424 0.1492 0,084 L2084 0.074 0.004 0,739 0.273 0.307 0.027
1 0.278 6.020 0.242 0.324 0.4ty 0.044 0,152 0.240 .08 0.5y 0.510 0.2a2
4 0.4721 0.408 0.018 0.}480 0.252 0.494 0.094 0.292 0.244 0.5} 0.140 0.447
5 0.178 0.452 0.119 0.041 0.149 0.22 T 0,248 0.213 0,419 0.242 9,284 G.la1
4 0.197 0.241 0.044 0.09? 0.00% 0.3%0 0.3729 0.202 0.447 0.304 0,381 0.354

? 0.809 0.10? 0.093 0.1})7 0.071 0.044 0.250 0.420 0.748 0,459 0,322 0.20¢L

0 0.102 0.349 0.1%0 0.277 0.144 0.144 0.31) 0,205 0.1321) 0,440 0,382 0.3

24 0.102 0,349 0.1%0 0.2722 0.144 0.4484 0.331 6.285 ~ 0.17} 0.440 0.1352 0.32%)

AN f 0.302 0.349 0.190 0.272? 0.144 0.)54 0.33) 0,208 0.371 0.440 ‘o.suﬁ 6.32
. AGE 3 3 1 3 3 3 3 3 iy 7] kY 3
GE 1984

2 0.350

1 0.500

EY 0.3500

- 0.500

4 0.500

? 0.500

8 0.500

Pt 0.500

AN F 0.500
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1940 1941
1047,2.2 1009944
34444.2 721349.1
229684.% 22870.2
13294.0 14214.9
11360.3  8324.4
31672.0 7710.4
2147.4  2442.9
1640.4  3344.0
195272.8 23168437
232444.9 249743, 4
120927.9 141140.3
189347.9 209432.0
90494.4 1300849.4
142333.4 181896.7
1972 1923
209 .4 4400, 8
2036. 4 149.7
235,44 1242.4
1it.4 120.2
738,14 82.5
131.2 196.3
276.0 5.9
5204.0  14¢4.8
BY47.4 10712.13
25402.7 187434
8021.0  3095.9
25141,4 12793.2
87250.2  3831.7
25312.8 11101
1904 X1
173.1  106000.0
091.9 2154
1042.9 A42.9
1071.2  1014.5
2594 312.0
S49.3  2415.0
B71.4 202,72
12600 1082.5
10347.4 135645.0
27455.0 233164
11004.1 B845.0
27259.0  10040.4
1097244 5445.0

Yable 1.2.6 Stock size (thousands) by age group and year for Gcorges Bank
from 1960 -

44408.9
73045.0
43007, 1
149478
9423.4
2187.7
2173.1

2011434
213479.3
170027.4
201919.0
134704.7
202593}

132034
32872.3
136.2
4a42.13
S).0
24.4
1172.0
1583.1

20310.0
2A091 .35
10212.4
18004 .3
s408. 2L
15424.9

31773.7

32342.3
43192.9
27443.9
$41318.2
3632.1
20424
4320.4

1369144
203214.7
114474.8
190337.2
12721420
164284.0

19120.0
270830. 4
13304.3
22946.9
10924.2
26353, 9

1985, deriyed fyrom VPA

4500.7
314832,y
2009.6
1478.4
“128.2
2093.1)

£0057.2
4230.0
SU947.%
ag102.

5$4360.1
a40s72.?2

haddock

30233.2
£7409.9
30523.7
22421.2
10433.0
573414.0

o

[N N YR R
O LW E e w N W

Ol © Ve VB
-0 1) N e

- N e

$43563.8
40820.2
15902.9
400%8.9
VG244.2
jqur2.0

595. 1985 XYY 1947
SYOCK SHIE
F30574.3 346925.9 18074, 4 3230.3
22344.-9 108915.9 1092724.1 8s72.7
19810).3  14210.) 49349.2 454685.2
“24984.4  §1920.14 4844.8 23¢43.2
15120.9  §4223.0 2033} 3122,
5600. 4 7499.58 3741.2 2440.7
13)4.4 2639.2 233,94 2590.3
4554.3 32946, 4 17328 1924.7
240440.0 S3)394.0 279370.0 §105622.4
2527788 A27592.4 272UL0N.7 144342,
$430308.8 273145.2 2864724.4 108244.9
}83211.3 270040.7 288507.4 143143.¢
92044.5 142447, 244300.4 40727¢1.8
133397.4 202547.0 284047.) 1423024
19724 1927 1920 1979y
6317.4 04333.4 yriv.o 4403.7
57001 A762.0  532a1.2 Béar. )
43104 4243, 3230.4 30443.%
1217.0 2760.4 2041, 0 2279.4
66.3 2142 17964 1613.0
171.2 20.9 421,12 j00é.0
29.1 201.2 34.5 424.3
012.3 a0s4.0 240.7 203. 4
19402.4 J00472.3 74009.4 ~50155.)
34172.0 930723.4 99240.0 60523.3
15044.5  40097.4 84034.2 449¥32.,2
29024.3 350239.7 9$3410.2 083:013.2
130435.3  J4L3&6.7  62817.4  45331.4
27941.4 3p5406.0 90923.8 AB2200.4

a4492.4
317242.4
5521.0
1044y.2
1003.2
1132.0
L41.0
2048.0

y43048.2
VA7947.)
531102,
83342.4
314694.35
J1380.9

aA932.1)
25300.9
272535.4
344304
2049.35
943.7
“3956
274.4

50149 .1
257144
45204.6
72024.3
43207.0
70444.0

32604.9
41312. 8
20918.9
44254.9
27302.0
s0240.0

20043.7
43044,
§2190.)
43220, 4
108371



Table 1.2.7 Qatz usad for catch and spawning stock forscasting for Gaarges
8ank naddock.

Stock Hean welgnt Meian weignt

' size '85 €xplgitation  of the catch  of the steck  Haturity
Age (Q0Q°'s): gattarn (xq) (%q) agive-
Z 19,900 Q.7 .14 Q.32 -

3 215 1.0 1.65° 1.54 ‘ 1.0

3 443 1.0 2.1 1.98 1.0

5 1,01 1.0 .54 2.19 1.0

8 332 1.4 2.94 2.717 1.4

7 2, LS 1.0 31.31 J.1z 1.9

3 283 1.0 3.84 3.49 1.0

9 jug 1.4 3.96 3.7 1.0
4] 689 1.4 4,24 4.03 1.0
Ll 27 1.0 4,51 4.29 1.0
12 33 1.0 4.7% 4.93 1.Q
L3 188 1.0 .97 4.78 1.0
L4 1L L.C 5:.18 4.97 1.0

Table 1.2.8 Projectad 1987 catches and 1988 spawning stock bicmass for
: Georges 3ank haddock for dif{erent combinations of fishing
mortalities im 1987 and 1988 (F) and 1985 year class
strength at age 2 (RECRUITMENT), and assuming that the
fishing martality at age 2 (4GE 2) is either 70% of that
at other ages (AVERAGZ) or twice that at other ages

(ELEVATED) .
. . Fo Catch Spawning STack
Recruitment Age 2 '87,'88 '87 ‘88"
(mt) (me)

AVERAGE 1 3,409 47,446

30 AVeERAGE v .4 12,188 37,809
SLEVATED 4 21,856 25,014
AVERAGE A 5,363 83.4835

60 . AVERAGE .4 19,976 66,959
ELEVATED .4 39,130 43,010
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2. REDFISH
Sourcz Ogcument: Maya, R. X., U. 3. Oazisr, and S. H.
Assassment of the Redfish, Sebastas ¢
the Gulf of Maine - Georges 3ank Ragi
Waads Hole Lab. Ref. Doc. Nao. 83-22.

Clark. 1383, A4n
asciatus, Stocks in
on. NMF3, NEFC, -

Commercial Fishery Trands

o,

Landings of redfish from the Gul# of Maine have declined sharoly from a
racant maximum of 14,300 metric zons (%) im 197320 4,200 z in 198% (Table
2.1). This fishery is conductad primarily 0y Trawlars . basad in the northern
New €ngland gorts of Rockland and Partland, Maine, and Gloucastar and 3oston,
Massacnusatts. Historically, these four parts have accountad for qver $5% aof
USA radfish landings. Aanual catches dy distant watar flsets nave generally
Seen less than 1,000 t axca2ot for a drief geriad during the zarly 1370's wnen
catches approached 6,000 t., Sinca 1978, landings 9y non-dSA vessels have
averaged less than 100 ¢ annually. The domestic redfisn fishery in the Gulf
ot Maine. - Georges 8ank ragion has traditionally bteen conductad grimarily in
the cantral Gulf of Maine (Ar2a 32) and in the Gr=at South Channel (Ar=a
31). Further detz2ils rsgarding :zhe davslopment of zhe New Iagland r2a7ish
fishery, including trends in nistarical landings, may 2e found in tne sourca
document. ; ‘ .

Between 1973 and 1977 this fishery was under 2 zotal allaowable cated
(TAC) management regime under the auspicas of the [ntarnational Commission for
the Northwest Atlantic Fisheries (ICNAF). Ouring this period, TAC's were
adjustad downward from 30,000 ¢ in 1973 to 9,000 ¢ in 1977 in am actampt <o
raduca fishing mortality. The 1977 TAC was not implementad due o the USA's’
withdrawal from [CNAF and, sincz then, the stock has not geen under any
management regulations.

Estimatas of mean weignts at age (Table 2.2) and catch at age (Tabls 2.3)
for this stock werz obtained from length frequency samplas weigntad 2y ir=a-
specific monthly landings, and age/length Xays dasad aon otoliths collactad dy
NMFS gort samplers {rom 1969 througn 1983. Numoers landed were comoutad by
incorporating seasonal, areal, and sex-specific length-weignt squations in the
calculations. Age compositions for the years between 1963 and ths mid-1970's
indicatad that the cateh was composad of 3 broad spectrum of year classas with
ages between 10 and 20 years well rearesantad. With the recruitment of the
1971 year class in 19795 and 1976, combined with a lack of supsaquent racruic-
ment, the catch composition became increasingly dominatad dy chis single year
class througn the =arly 1980's. B8etween 1378 and 1982, the 1971 year class
accounted for aver 30% of the tatal numoers landed, attaining 3 maximum
reorasantation of 3% n 1980 and 1981 (Table 2.3°. In 1983, nowever, the
1978 year class recruitad to the fishery in substintial numbers, accounting
for approximataly 15% aof the total numbers landed while the 1971 year class
percentage declined tg 43%.

Periods of significant recruitment may also be discarned by sxamining
trends in mean size of redfish landed over time. An gverall incresasa in mean
length, evident sinca the =arly 1960's, is causad by growth of individual
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[I. SPECIES REVIEZW--REDFISH
fisn alraady racruitad o tne fishery, wnile periods of declining mean sizs,
svident betwean 1973 and 1978, and 1983 and 1984, coincide with the antry of
the 1971 and 1978 year classas, raspeciively.

Catch and Effort

Catch and effort data for this stock (Table 2.1) wer=z obtained from the
commercial fishery data bass maintained at the Northeast Fisperias Cantar
(NEFC), Woods dola, Massachuysatts. Standardizad catch-oer-unit-effort (CPUE)
indicas have deen calculatad from 1942 througn 1385 with affort adjustad o a
tonnage class 3 (31-150 gross registarad tons) vessal. Until 1983 when the
first analytical assassment was comolatad (Mayo st al. 1383), stock assass-
ments wer= bdasad orimarily an analysas of catch and affort using general
production models. OQver the past twa decades standardizsd CPUE has declined
from a maxtmum of 8.4 T per day fished in 1968 to 0.9 t ocer day {ished in 1988
(Taple 2.1). Ouring this same period astimatad fisping affart incraased From
- less. than 2,000 days fished during the latz 196Q0's tao over 5,000 days fished
in 1979 and 1980; sinca 1981 annual affort nas ramained vetween 4,000 and

3,000 days fished daspita continued daclines in landings (Taple 2.1).

Analysis of catch and affort has became increasingly difficulc due to
recant declines in the directad component of the radfish fishery. For
axample, between 1964 and 1979, diractad radfish trips (these landings 50% or
mora radfish) <onsistantly accountad for 25-35% of all trips landing redfish,
and the amount of redfish landed on these trips reprassntad 80-90% of the Gulf
of Maine - Gegrges: 3ank total. B8eginning in 1980, the directad trip
percentage declined to 11.9% and the landings percsntage to 57.7%; in 1985 the
corresponding figures wer=2 only 3.4 and 19.7%, respectively (Table 2.4).

Resaarch Veésel Surveys

Bottom trawl surveys nave been conductad dy the NEFC in .offshaors watars
of the Gulf of Maine and Georyes 3ank during autumn and spring sinca 1963 and
1968, respectively. Results for redfish (Tables 2.3 and 2.5) raveal an
approximats tanfold decline in abundanca (stratified mean number per tow) and
biomass (stratified mean weignt per tow) since the middle to lats 1960's,
coinciding with praviously notad decreasas in commercial CPUE indices (Table
-2.1). Plots of mean lengths of redfish, partictlarly from inshore strata,
.also illustrats pattarns of recruithment to the -~esaarch trawl gear. Oeclines
in mean siza coincide with the appearancs of the dominant 1964, 1971, and 1973
year classas at age 0 during the autumn cruisas. '

Virtual Population Analysis

Estimatas of instantaneous fis'iing mortalicy (F) (Table 2.7), stock sizs
(Table 2.8) and stock biomass (Table 2.9) were obtained by virtual population
analysis (VPA) of the catch at age matrix (Table 2.3) assuming an instant-
aneous natural mortality rata (M) of 0.05. Terminal F in 1983 (0.167) was
computed from the functional relationship between F and fishing effort given
by Mayo et al. (1983) using 1983 affort of 4,440 standard days fisned (Table
2.1). Partial recruitment in 1983 was assumed tq follow the pattern exhibitad
during the most rscant years with full recruitment occurring at age 9.
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Recruitment at age 1 for 1080 1984 was asz
camputad aver the 1$69-1373 periad (:.94 @i
1971 year class. Age-specific stack >iomas
Size astimatas oy applying commercial mean wef
2.2,

on average lavals
axbtua|ng the strag
Wera darivad rom
age as given in

(oW
)

—de sV
AV NV VY
o

g J{) S By V)
n - A

VPA rasults suggest that F dac11nhd to aporoximataly 0.13 between 197
and 1978 but incr=2asad thersaftar %3 a3 lavel between 0.23 and Q.25 durin
1977-1981 period (Table 2.7). Tnese recent lavels of 7 ars acorcximat=lf
three times the ’0 1 lavel (0Q.07) 2nd 70-30% greauar than the =2stimata of F
(0.14) ragortad by Mayo at al. (1983). The 1980 7 (0.24) astimatad oy’
the curreat YPA was only slightly above the astimata of 1580 tarmminal 7 (0.22)
Jsaed im the oraviqus assessment.

LQ\D

max

Exploitabla (age 3+) stock size declined steadily “rom 492 million #ish

in 1969 to 172 million in 1975, increasad 22 323 million in 1978 wnen the 1371
year ¢lass racruitsd o the fishery, Jut nas sincz2 declined sharpiy Lo an
astimatad 94 million fish in 1984 (Table 2.8). Estimatas of axploitable stock
piomass (Table 2.9) ar= lass variabls, axhibiting a st2ady decline from
138,000 = in 1963 to 34,000 £ in 1984, [t should be notad that the racruit-
ment of the 1378 year ¢iiass at age 3 in 13983 oraovidad aniy minimal ingreasas
in axploitabnla stock sizz and biomass sstimatas, comparad 2o pravious
_increasas generatad By the 1971 year class during 1976-1379. The 1378 year
“class appears to de cansiderably weakar than its relatively strong
pradecassor. Tr2ads in axploitabla stock size and diomass parallel zhosa
shown Dy number and weignt-basad cammercial CPUE indicas.

Catehr and Stock Siza Progertwon

Stock sizas wera projectad dn a shaort-farm basis using the 13984 age-
specific stock sizas as a basa level, with 1984 and 1985 F's astimatad from
fishing effort adjustad to yiald the obsarved 1384 and 1985 catches of 4,722
and 4,162 t, respectively. Partial recruitment and natural mortzlity were
assumed abaove, and rescruitment at age 1 in 1985 and 1986 werz sat at zhe mean
level (1.94 million fish) computad {or 1980-1384, given the lack of avidencs
of relatively strong recruitment subsaquent to the 1978 year class. Staock
biomass and catch weights were computad Yy applying am average of the 1981-
1983 mean weights at age. Loang-tarm equilibrium projections werz alsa
performed with the same set of assurptions with recruitment at age 1 set aqual
to the overall 1969-1979 average of 25.4 million fish.

Projections dasad an odsarved catch lavels pravide F's of 0.1 3 and 0.173
for 1984 and 1985, raspectively (Table 2.10). Stock siza declined from 101 ’
million fish in 1384 tg an astimatzd 72 millian in 1986, while stock diomass
declined from 37,300 t to 27,000 t [Table 2.10). Results af the long-tarm
equilibrium projections (Table 2.11) suggest that fishing at FO 1 (0.07) would
provide a catch of 4,287 t from a stock bdiomass of 75,000 t; a maximum long-
term yield of 4,935 ¢ may be aobtained from a stock biomass of 49,000 t at an F
of 0.16 (Table 2.11), the approximata current fishing mortality rate.
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Thus, continued Ffishing at the currant lavel of 7 (0.18) would provide
only marginal incrzasas inm yield (#13%) over that wnich would be obtainmed by
fishing at the lcwer'rg lavel (0,07) dut stock siomass would ramain at a

'Ievel approximataly 35% oelow that winich would be maintained oy fishing at

"0.1°
Oiscussion

The general conclusions that CPUE, catch, and stack siza wers at recard
low levels was not sxtansively discussad by the workshop. [t was racagnizad
that it waould take 20-30 years for the sTock o racover 2ven with a fortuitous
recruitment svent. The irst oiological tarm of rafarsncz from last year's
warkshop, reliapility of CPUE indicas, results from the spift fraom 2 grimariiy
directad fishery to 3 dy-cateh or "top off" {ishery which now accounts far
about 30% of total r=portad landings.. Althougn the CPUE index appears 2o
Track stock abundanca, concarm was axprassad r2garding the lack of diractad
catechr and affort involved. inm recant CPUE indicas. A ootantial avenue for
investigation involves tracking individual vessals targeting on redfisn
through time. [t was also noted that incr=ased slectronic sophistication of
the fleet nas probably increasad catchability while stock siza has declined.
The sacond and third tarms of rafarenca from the first workshop, 1960's catch
at age and refined growth curves, wers 1aant1x1ed ds potantial projscts which
could be startad this /e=r.

Oiscussions on managament Gtarms of refarencz identifiad the radfish
3ssassment as a unique sat of information which could be used to sxamine the
difficulties inherant in projecting effacts of requlations on a long-lived
species with infraquent nigh recruitment avents. The affaciiveness of
regulations designed to influenca F lavels an 3 by-catch Tishery might alsa de
investigatad with raspect to this fishery. Fine-scale spatial distributions
were identified as a fruitful area for research.
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ahia 2.1 Yominal r=dfish catches (zecTic tous), aczual and scandardizad
catch per uniz affort, and calculacad standardized USA and 2ocal
efforc for the Gulf of Yaize - Gaorges 3ank radiish fishary.
USA Cacch per Uoicz Calculacad Scandazd
. Yominal Cazzh (Mecric 2ous) I23szz (toas/day) ZZZore (days £isned)
{ear . UsA Qethers Tocal Aczual Szandard gsa Tocal
1981 7896 13 7915 2.7 1.4 5840 5634
L1382 8735 183 63903 2.7 L.5 4490 4802
1983 5215 113 53238 2.1 1.2 4345 4440
138 4722 - 4722 1.9 .1 4233 4293
1985 4182 - 5182 1.4 a.9 4824 4424
apie 2.2 Avarage waigznes (%g) at age for radfish L2 che
Gulf of Yaine - Georgas 3ank coumercial Zishery
in 198L-1383.
Ya2azr
AGZ 1981 1582 1383 1981-1983 Yean
3 .Q81 .Q13 — v .048
bi | — 162 .1a7 .125
5 L1170 L0203 .72 .184
5 .150 .256 .198 .201
T . 143 .252 .249 .211
8 .18s .252 .329 ‘ .259
3 287 .252 .250
10 .318 .383 . 3638 L3586
1l 374 .395 .3596 .338
2 L4886 .491 .825 L4051
13 — .5483 .381 472
L4 .332 .383 LAT7T1 ' YA
15 .392 . .544 .304 L34T
L8 .543 L4773 .595 .538
17 .328 .540 722 v .597
L8 439 .504 ¢+  .57% .527
19 .537 - .364 .839 .530
20 .530 .383 .380 W1
21 594 J392 0 LELs .800Q
22 .817 .583 L847 .509
23 .360 821 .622 .6Q1
26 .633 .499 .530 .587
25 . .552 .33s5 L7461 .809.
267

.830 .899 .582 .877




Cateh ol aue aualv il (Jhoutinds of Fiuh) for yedfiul an bthe Gulf of Hetne - ficoraes Bonk Kodion, 1949-1903,

Table 2.3

YEAR

1927

¥y23

1922

1940

1979

1924

1974

1920 192.

1949

AGE

1970

1973

LCabch ab Aue H

° '
1
00“0000000000000 ITITITISCSD ‘

‘ﬁu“‘\.soon‘la"ﬁ _-—QT et e
- MDD PC arICIGEGINN TR gD
— i 1 (o =t ] ﬂ‘ﬂb“]lﬁaﬁ_.\l
-- - -

-

0£55991L7BBI3296]5004207d .
NOPTI I mr QOIS SRR NI |
207“ - IRCHITIDR TN IEIT P

e 9 s - - et

o !

_

QOOQOBA??UOOOAAX?“OOOOAKQUOOO.
L N R R I N B I R T D D
l“c..lld...ul..i.]d.o.‘ﬂnﬁda:\‘d‘ﬂq.ﬂnu ~

Neqwe MM TQPR T aIRZTRMIARMCT

Clig1ed PN FITJCIDNGT =3¢ |

- e\~ - ™~

™ {

1

i

00000000000000000000000000 _
. € % % 4 ¢ 8 % v 4 et e et e et

™~ )11]7 lua.ialjnl:l -t N _

e et ) B AW P PG DD N wmy] |

Ny - DR P =D PGl D

< Llan® (N et an. -<d

- i

~
0000000006000000300000000 _

.........................

lll.l-lulbvlll‘awl QAT D Prad o €S D e O] _

M MNP QOIS ITTAI D DL v
- TN AM O meed N G Qg
=2 T P ey o) et ot o~

1
I
]
i
VT ATV R AT A A ATV T I IR _
- —y] O vy €3 W P CION € SYTITAIONC] I .

e MO TQYIM P TN e wITRARRI

b - Yy D N TICIQe e S TICICT
-1

- P ] - iy S et -

0

252!2.0

VSRSV CAQVCSICVTIVACIIVIST D

CI@FT = AR I IERMINA w VI RS =uIJY
QO = SNQNeMOwQMN=edamn Ian

]ll - DN T enen Qv Qe CEITN A CTOS

. - I et - -

d

i
i
t
_
_
i
)
1
!
_

00000000000000000000000000 .
......................... t
‘6‘.‘ A.Iﬁ]ﬂall?ﬂo.bl-yo.‘\albtu_.do{) '
1A RIS IR TAr T ONANN
NTRMCIM QA S AT Rl wCicng )

CIAM NI TN e -y

SOVARCITICIVQICC ST oL oA CcS IS .
............ R

«Jd’l.l-.lllhulﬁﬁﬂ.t.‘l.o.ﬁ&ﬂ‘lﬂ~ﬁﬂb.\._

™~ MO Qm BTN T SO P\ TSI

IACT PN QTP PCINN Qme A I

Y o S O ] e (N -<d

H
L. t
t
00000000000000000600000000 t
...................... 1
et Clae SN A €T U] A:u?lﬂﬁo.. :uuQ. 1
NP -gA @ AQN I Aweq g ITMr |

XN TNAAUIQG AT MO = IDAC - ¢

1
_
_
_
_

- N G FICI Mmoo

TR CAIVAT AT O AOTACOORIIATIIC

- e QYT T DOl L NCIOTAN TOMCIANRCI T T !
N VAN ANAT AN T IQCiAaSa"
- QQDATIMAAAM <N GMEMulylIT N

COm AT QI PCICLT mn

SRADVAVNQAVCIT IV I T oSS

et e R BUTMANQIN =D QI g Il I[N
HEIPIOFam =N S T AC QI T QM QT
O SIN QOIS MANIQ ™M e =

B Eall= Tk an e LR Eot B

- Clr YT AN T ONQ =M1 AITONQ = im v

g 2 o e LIV E I OIS

oot o 20008 L4713.0 0 Shavd.0 0 47445.0 4006 0417,0 onaon.a 10123.0 24909.0

10011‘0

2344i.0

JU0LN.0 S4713.0 Sa8vv.0 1'/61:].0 17!62}.0

10¥AL -

24~

Year

a2

19401

AGE

000000000000000000000 1.0000‘
bt Sn o] 1) P ih DG TCIIOD - U =N
- Ul T T eI CCR =AY GTImOM —

Q- -—n - ‘1u:ualﬂ~]‘llﬂ

.. - -t

SO IATIAITC VOIS AT ICV:
—— e ea DI Dl AT =T TICQ T =T = T o]
AEIGRM = qulmMOisISSNt e IS SIS
Y P R~ Tu IR b B R

~

00QDICICIVVOORILIARRIICSTSLCIQ=

mmt et DANAD e - T rdedg =3NQC
bl seesrRocd IO L IS I

Iy Fand P Laa Lot U0 s Wt Koo Katd ao Hant2aa 1D

o3 - -

-

I eI ISR C = M T IIASINCG =TI

—— .y oy o g . 7T T TN

lbﬂ'.!V.O '

1964113.0

(ATAR N

1a7v.0



-25-

Table 2.4 Domestic landings of radfish (zecric tous) and auzjber of £ishlag
tzips ouw wnich vadfish vers caughc for total and dizsczad (350%F
radfish) fisalng aczivizy.

" Landings (zezzic tous) " Number of Trips
Tocal 50Z Trxip Parcent Tocal Loy Parcanc
Yaaz Tandings Landings af Tocal Trips Trips of Toctal
L9283 5120.2 313.7 16.0 ' 3837 Lo 2.9
1984 4829.7 . 983.4 21.3 3981 134 3.4
1385 4Q87.3 804.3 13.7 . 4551 133 °© 3.4




Table 2.6 Autuws HEFC botiox rrayl supvey stratitied mgan coatch per tou fadlces, mean welghta,
and mean lengcha of redflah In the Gulf of Halne — Georges Bank rwegloa.

INSHORE OF¥SHORE COMU!NEﬂ

Scracified Heaan Ave. Ave. Stratffled Mean Ave . Ave. Sevactfled Hean

Catch per Tou e, Lengtly Catch per Tow We. Length Catch per Tow
Yenr Number Kg Kg Cm Nuamber Kg Kg Cu Number Kg
198) 30.2 8.7 209 24 .8 6.5 3.3 509 29 .4 10.0 4.1
1984 7.2 3.2 416 27.9 1.8 4.1 521 2.0 1.8 3.9
1985 7.2 2.1 285 24.8 14.0 6.3 451 28.0 13.0 5.7

Inshore Strata Set: 26. 27, 19, 40
Offohore Straca Set: 24, 28-30 136-38
Combined Strara Set: 24, 26-30, 16-40

Table 2.6 Spring NEFC botrom trawl survey sgraplfied meay cacch per tow fndicen, wean weights,
and wmean lengtho of redfioh in the Gulf of Malane ~— Ceorges Bank reglan.

.
et oy i e e o = s o o =y R = = A e e T e s T e = = e - iy e e S o et e i S e e v b St o o o o e e v % S A e % A . e e o T o e e o e o

ITRSHONE OFFSIORE COMUINED
Stratificd Hean Ave. Ave: Scratified Mean Ave . Ave . Stractfied Mean
Catch per Tow WL, Length Catch per Touw We . Lengch Catch per Touw
Year Number Kg Kg Cm Namber Kg Kg Cm Number Kg
194)1 4.8 0.9 198 21.6 10.7 1.0 649 ji1.0 9.9 6.1
1904 5.4 1.6 3100 25.1 4.9 2.9 587 10.2 5.0 2.2
1985 1.2 0.4 308 24 8 11.6 7.1 561 10. 1 1.7 6.6

Inshore Strata Sec: 26, 27, 139, 40
Of fuhore Scrata Set: 24, 28-30, 36-348
Combined Strata Set 24, 26-30, 36-40
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Table 2.10 Catch and sctock size projectiouns for the Gulf-of Maizne — Gaorges
B3ank radfish fishery, 1984 - 1986,

Year
1984 1985 1986
R2portad Landiags

(zatzic Sous) 4,722 _ 4,162 —
fishing Iffore ] :

(days £fished) 4,293 4 624 —
Predicred T : 0.183 0.173 -—
Shor==Tarm ?zojectiouns
Stock Size
(zumbezxs, 1000~7s) 100,912 87,891 72,015
Stock 3iomass :

(netzic Zous) 36,3596 29,793 25,586
Cazzh ’ ‘

(zszric tous) $,723 4,185 3,784
?rojectad T d.182 9.172 Q.172

—

Table 2.11 Zquilidbrium cacch and stock size projecticus for the Guli of

- Majne = Georges 3ank r=dfish fishery.:

Stock Siz= Caczha

F  Yumber (1000°s) 3iomass (Zouna) Yumber (1000~°3) 3iomass (=zous)
FO.L _ '
(0.07) 250,000 75,000 10,721 4,287
Tmax ‘

(Q.18) 207,000 49,000 14,230 4,935




[I., SPECIEZS RAEVIZW--RED HAKE
* 3. RED HAKE

"Sourca Qacument: Almeida, F. P., and £. 0. Andarson. 1381, Stactus of
the Red Haka Resourcas aff zhe MNortheast Coast of :he
Unitad Statas-1981. ANMFS, MEFC Woods Holz Lab. Ref. Doc.,
MNo. 81-37, 48 ¢.

The saource document {or rad hake usad diffzarant stock definitions than
ara currently thought to he carract (NEFC unpunlished data). The assassment
updatas nave tre=atad the rad naka as twao stocks, ane including the Gulf of
Maine and northern Georges 3ank and ;ne other including SOUuh“Fﬂ Georgas 3ank
and tne Middle Atlantic araa.

3.1 GULF OF'MAINE-NORTHERN GEORGES 3ANK RED HAKE

Catch Hdistary

Total nominal catches af rad nhaka from the Gulf of Maine - aorzhern
Georges 3ank stock in 1985 werz 991 mt, taken axclusively by the U.S. (Taple
3.L.1). This catch . reorasantad a &% decreasa from 1984 and 3 continuation of
zhe iow lavels reogrtad sinca 1377. Trands in Zatal catzn from Zhis stock
nave snown thrae distincet geriods. The first geriod, from zne early l360's
througn. 1971 was charactarizad by ralatively low catches, ranging From 1,000
to 5,000 mc. Catches during the sacond ceriod rose sharply 2o a nigh of
13, 300 mt in 1973 but declined to a sarias low of 390 mt 2y 1377. Ouring chis
per1od large ¢atches averaging about 93% aof the total annual catch wers ztakan
by the distant watar fleet (OWF) on narthern Georgas 3ank. Fram 1977 to the
presant, catches have averaged only 1,100 mt due orimarily ta the displacament

of the OWF from thess watars.

U.S. catches were at their peak in 1960 wnen 3,300 mt wers ranorzad Iaken
by the U.S. fishery (Table 3.1.1). Catches dropped stesadily to only 152 mt in
1965, rose to an average af 490 mt during 1966-1378, then increasad again and
nave averaged 1,100 mt during 1977-1985. :

Oistant-watar-fleet catches wers ralatively low during the aarly part of
the for=ign fishery in this area, averagine 2,200 mt during 1963-1969. The
foreign catch ruse sharply to 14,700 mt in 1973, but ceclined stezdily to
5,800 mt in 1976. Ouring 1977, the last year fareign fleets were allowed to
fish on the northern portion of Gearges Sank, only 2 mt of rad hake wers
taken.

Abundanca I[ndicas

Resaarch VYessal Mean Catch Per f(ow 5

The NEFC spring bottom survey mean weight per taw index (kg, linear)
increasad from law lavels during 1968-1971 (average of 0.8 kg) and resached 2
peak of 2.2 xg in 1973 before dropping steaadily to 1.2 kg in 1979 (Table
3.1.2). The index then increasad sharply to a series hignh of 4.1 kg in 1981,
declined in 1982, but nas risen Tairly steadily to 3.9 kg in 1985. The autumn
survey has reflectad a trend similar to the spring, but has shown more
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variabilit/ in recant years. Tnis index also in
196Q's, decrsasad througn 1982 Sut nas risan sts
¢ 9 kg/tow in 1985, :

aw lavels ia zthe
ias nign of

Catch per tow in numbers (Tinear) for this stack has shown ramarkably
similar trands to the weight per tow indicas in bdoth the spring and autumn
(Table 3.1.2). The spring indax ingreasad from low lavels in the lata 196Q's
to average 8.4 fish/tow during 1972-137§, decr2asad to 3.3 in 1979, increasad
to a series nigh of 13.2 in 1981, =rl.neq in 1982 and has averagad 9.2 during
1983-1985, The autumn index incrﬂased from low lavels in che mid-1970's to a
n1gn in 1981, declined in 1982 bu; nas staadily incraased ta a serias nigh of
18.2 in 1985, - ,

Coefficients of variation (CV) calculatad {or tne mean weight 2er taow
indicas averaged 0.23 for both the sgring and autumn surveys. Average CY's
for the mean number per tow indic2s were 0.23 and 0.27 For the spring and
autumn surveys, raspectively.

Commercial CPUE indicas for this stock ars not available dus to the dy-
«Catceh nature of the fishery. '

. Mean Catch per Tow at Ags

Mean catch-per-tow-at-ige data (numbers, linear) indicata that relatively -
small changes in year-class strength nave occurred during the 1870's and
1980's as compared to other species (Table 3.1.3). The relative strength of .
the 1970-1985 year classas shiftad rank order from agas Q &9 7. For example,
the 1976 year class was moderataly strong at age 0, weak at age !, and the
sacond strongest at age 4. The reasons for tnese noticaables shifis ia year-
class strength with age are unclear. Qne gossidility is that rad and whita
naka are misidentifiad as ages 0 and l. Another is that the catchability of
cartain age groups may te siza-specific. Fluctuations in commercial catch
wera2 orobadbly due more to market trends or-tha availability of other, morz
desirable species tn the OWF than to fluctuations in the stock sizs of rad
nake.. The data indicata that the 1973-1974 and 1980-1981 year classas wera
stronger than other years. The 1985 year class may also de strong given the
sacond nighest age 0 autumn index in the Lime saries.

Oiscussian

The compination of minimal fishing pr=s=ur~, compined with iverage Lo
above average year classes producad sinca 1980 nave rasultad in an increasa in
stock siza as indicatad from NEFC bottom trawl surveys., [t is unlikaly that
this stock will undergo any major declines “n 1986 if catches remain at or
somewnat above the levels raportad since 1977. Low catch levels grrclude
using VPA, as recommended in the first SAN. Growth ratas need to 22
reevaluated.
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Lo " B i ' 10° . - - 14,020
[ yo03y - R - 130 _ 3 14,890
Ve 10 A : ) - - 100 30 IORTA
Lo ' ) X i ) - .- 4 Bo215
e . o i - - ? - 3,862
KA . - _ - . _ “
Vv - N _ ) ) i i
RN i ) i i - -
IR D] - - - - % _ = -
STy ) i i i i -
e - _ _ _ 3 -
I} - _ _ . ) - i
PYu4 - - - - - - - -
[ ) -

TRy

3228
bavil

0225

V92

fulAQ

297

Y2912
3,228
Lel
Y200
be409
24225
34375
1.021)
2,822
24002y
10032
4.00%

Y3200
2.3132
0,20}
64332

0y
b 22)
[
te02Y
[RE Y
1,210
074
1,059
¥91

—EE-



Tzble 3.1.2 Scratifisd mean catch zer tow in aumbers and im weight [kg) of re
nake from the CGulf of Mzine - norsthern Gaorges 3ank stack {(strazsz
,20-30, 36-40) Zzom NEFC sotzom ITawl surveys in the spriag and
autumn’ with zccampanying standzzd davizzions
Numbezr Standard Heilgnz 2er Tow Stzndazd
Y22z Per Tow Devizzion (kg Deviazian
1963 L.34 .39 2RG .37 .21
1969 1.33 ' .33 .49 .19
1374 1.11 27 4L .13
1971 2.15 .33 .54 14
1972 5.48 1.36 1.24 24
197318 7.90 2.78 2.186 .73
19741 4,73 1.17 1,21 .26
197351 1 5.96 .86 2.13 .32
1378+ 6.33 .39 1.89 .30
1877 +.83 .88 L.33 .24
1973t $.21 .82 1.29 BE
19739~ 5.48 .89 1.20 L34
1580- 8.57 1.39 2.43 .43
1981l 13.17 4,59 4.09 .25
1382 3.33 1.88 2,014 , A
19383 10.02 .94 2.%4 .83
1584 7.31 1.14 2.37 3T
1583 10.22 1.38 3.91 .84
AUTUMN
1965 9.10 1.36 - 4.38 1.59
1564 3.02 .87 .93 .18
1365 2.08 .60 9T .28
13696 1.7 .40 72 AT
1367 1.0s .43 .39 13
1568 .78 .27 .20 .08
- 1969 3.30 1.04 .33 .18
1870 3.53 L.18 43 .12
1971 5.02 ’ 2,17 1.12 .19
1872 7.38 1.72 1.34 .43
1973 5.33 1.37 .22 .38
1572 2.26 51 .53 .10
197 6.27 1.23 1.39 .23
197 5.54 1.20 L.33 .23
1977 10.19 1.45 3.30 AT
1973 10.98 ©2.20 3.97 33
1979 5.20 .95 1.89 .32
1980 12.93 3.18 3.77 V3T
1831 15.70 8§.27 2.33 A1
1982 5.33 1.73 1.33 .43
1983 3.17 .23 3.27 .30
1984 3.30 1.82 2.31 .34
198sS 13.24 3.17 4.36 . .89
lAdjustsd.from #41 trawl catches to equivalent #36 trawl

v
catches using a .833:1 ratio.



fl'ﬂble 3.1.3 Suratified avan catch rer fou foausbyrs) ab as€ for fed hake f(rom Lhe Gulf of hablne -

vorther, Geurges Bank chock (ehpata 20-30, Y4-40) (cus HEFC bottoa Lrpul suiveus In thy
L X N N TE B YPYV R VT RVY TN .
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feas 0 \ 2 ) 4 s 6 ? 0 ¥ )0 e () 0y iy 2y
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V92 - .01 S .99 1) by - - - ~ .00 - - 2043 2,43 2.42
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[I. SPECIEZS REVIEW--REDHAKE

3.2 SQUTHERN GECRGES 3ANK-WAIDOLE ATLANTIC RED HAKE

Catch Histary

The total intarnational catch from the Southern Georges 3ank-Middle
Atlantic stack of red hake for 1985 was 9334 mt. Tnis was the lawest caten
ragortad in the 1960-198S time sariss and continues the trand of decr=zasing
catches which began in 1977 (Table 3.2.1). Total cacches rosa dramatically
with the idtroduction of the OWF, from 4,300 mt in 1960 zo a hign of 108,000
mt im 1966. Catches sunsequentlj declined zo 13,700 mt in 1368, incr=asad %o
33,400 mt in 1969, dropped 2o only 11,300 mt in 1870 then decreasad to 51,400
mT in. 1972, Sinc= 1972, thars nas bean a2 staady decline in catches, duse
initially to modest declines in OWF catch, and iatar o a2 sharp drop Fallowing
the sxclusion of the U.S.S.R. from the {isnery.

U.S. commercial catch increasad from 4,300 mc in 1960 to 2 hign of 32,500
me in 1964 then declined rapidly zo 4,000 mt in 1968, Thnis decline was
followed Dy 3 period of ralative stapility during 1S67-1379 when catches
averaged 4,100 mt annually. Sincz 1979, U.S. cacch nas staadily declined o
wonly 827 mt in 19885, : '

Estimatas of U.S. reg¢reational catvch in 1360, 1383, 1570, LS
1980 were obtained from marine anglar surveys. Csu.mau=s af racr
catches in the ramaining.years werz gotained oy apoi/1ng ratias befwee
recreational and U.S. commercial catch to the U.S. commercial catch. Each of
the ratios were applied to the catch in the orsceding and :ucceed1ng two years
durwng 1966-1974, The 1980 ratio was used tao astimata catches for 1981-1985,
The recreational catch from this stock has beea minimal, rang1ng .rom'3x s
971 mt and averaging 480 mt per year during 1960-1985. The 1385 catch was
estimatad to be only 31 me..

-
[ o
23T
=44

Oistant-watar-fleet catches rose from 2,200 mt 3t the deginning of the
fishery in 1963 to 104,000 mt in 1966 dut subsaquentiy declined ta 5,300 mt oy
1970. Catches then rose to 39,200 amt in 1972, then "ead1ly dECllned to anly
57 mt in 1984. The 1985 OWF catchr was 76 mt, taken primarily 4s by-cateh in
the foreign sgquid fishery.

'Abundance [ndicas

Resaarch Vessal Mean Catcn Per Tow

Spring and autumn NEFC bottom trawl survey indicas werz calculatad using
inshore/offshore data comoined and the #36 Yankae trawl as the standard
gear. The spring catch-per-tow index (kg, linear) increased from 0.8 kg in
1969 to an average of 2.4 during 1971-1973, then declined and fluctuatad
between 1.2 and 3.3 during 1974-1978 before dropping to 0.9 kg in 1979
(Table 3.2.2). The index then increasad steadily to 3.1 kg in 1982, sub-
sequently declined to 0.9 kg in 1984 then rosa slightly in 1985 to 1.2 kgq.



237-

[I. SPECIES REVIEW--RED HAKE
The autumh index declined steadily from 7.8 kg in 1963 to 1.2 kg in 1367
and then remained fairly staady during 1963-1373 averaging 2.0, sefare
drapping 25 a2 sariass low af 0.8 kg in 1374, The ingax increasec snharsly
in 1375, remaineg fairly steady during 1376-1382 {average of 2.l kg},
increasad %o ¢.1 xg in 1983, dropped sharply to 0.3 in 1384 and increasad o

—~——

2.1 in 1985. Catch per tow in numpers {linear) have indicatad zrends similar
to the weight per tTow indices fa receant years with the exceotion of the autumn
1985 index. Tnis index was the nhighest in the time saries and indicatas the
possibility of a strong 1985 year class (Table 3.2.2).

Commercial CPUE indicas for this stock ars not avajlapls due 2o the dy-
¢atch naturs o7 the fishery. ’ ‘
Maan Catch Per Tow at Age
Mean catch per tow at age in numpers (1inear) data indicatas that the

1974 and 1979-1981 year classas were strondar than otner years witn zhe 1974
cohort deing the strongest (Taple 3.2.3). Other year ¢lassas since 1370
appear to be of average strength. However, the autumn 1985 index was the
sacond nighest in the saries, after 1974, and indicatas that che 1985 yaar
class may 2%e guizts streng. Noticsapnla snifis i~ the relarvive strengzn of ine
L970-19§5 ear classas from ages O to 7 makas catch curve analysis impossioiea.

.

Qiscussign
As with the ndrtnerm stack of rad nhaka, thers nas deen ainimal fisning
pressure exertad on this stock in recent years, allowing the age sTructurs o
remain fairly stanle with 3-4 year classes contributing strongly o tne survey
indicas. Heowever, the survey dses jndicata that the sTtock nas qeclined some-
what in recant years. [f the 1385 year class is as sTrong as tne autumn 1985
survey index nas indicated, then an increasa im stock diomass will ne =xpec:ed
in the next 1-2 years. As for the northern stock of red hake, the use of VPA
analysis is not possible beciuss of the low catch levels and the grawth ratas
also need tg de revised.



rﬂblg 3.201 Kea Pate cotches (o) froe the soulhern Gsorgey Bpnp - fRiddle Ag;,n#;c stoch.

usa usaA

Year kulsarias Cura (TN ftaly Jaran Nexico  fPaland Roadpis Graitn USER Cosasycial Recreations) Vatlal
................................................................................. e b
1749 - - - - - - - - - - 4.204 3;7' 4:401
(R XY] - - - - - - - ~ - - 8,403 412 8.242
(R - - - - - - - - - 11,043 arn 12,207
196} - - - - - - - - - 1.089 29,2112 770 324471
1944 - - - - - - - - - 10,23 32.422 Q‘.‘ 440221
1943 - - - - - - - - - $2.744 23,244 414" 93,424
Vfaa - - - - - -~ - - ‘0]0'], }y, t03 4 gaﬂoal‘
19482 - - - - - - “. - 319‘.5‘ 42244 143 30848
1948 - - - - - - - THEY 7,004 ars 18,213
1949 #]) - - - - - - - - 42,248 20339 T ad.41?
1970 a3 . . - - - - - - 4034) Veare a0t tenay
1921 }.390 y - 8 - - - - 30,300 1,222 282 13,421
1972 817 st - 943 - s 49 - 17,299 'YRIL %2 41,37}
1971 272 - - 2 - ;3 - - 12,442 34401 1, 11,479
1924 140 - - - - a? - 23,942 2,482 1y 24,034
1922 2 .- - - - - 4 12.004 2.043 32y 20,028
1974 - - . - - - - 4 - paodpi . 3,903 443 2314l
1977 A I 4 0 - - - ~ 44448 2,522 7103 72.8142
192e - . <0 ) ' - - b | 2.02) 3,122 11 41434
13979 - - - j60 [P 40 - - 43 420 44429 243 2.843
1782 - i 42 ) 1 - } %) - 3922 tat 40224
1981 - - - 9] 13 - - - 144 - 2,124 11 2,349
1902 - 3 2 - - - 143 - 2099 1l 3,241
1781 - - - 3 1o - - - 4t - TR Y " 11490
1964 - ' 1 - - - 43 - R 43 fedna
1983 - - 3 ) - - - 41 - 027 n 934
t

-BE.-
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Table 3.2.2 Stracifisd aean cacceh JeT aw ia aumbers ind. in weight (kg)
of T=d nake II3m 2= soutlarn S2orzes 3ank - Middls Aglancic
stack (ofZshore stTacta 1-13,

Zzom. NEFC hotzza t=awl
accommanying 2scimacss

iashore stzata 1-44, 32, 33)
suTveys in ile spring ind autuom Wizl
9f sTandazd deviations.

Aeiznt
‘ NumgsTs Szandard PeT Tow Standazd
Year Par Tow Neviazion (kz) Jeviztisan
lSé&i .36 .25 4,481 1.31
1969 T .16 4,21 .31
197oi 1.23 .18 7.08 .37
1371 2,354 .46 18.10 5.5
19728 2.58 .36 13.14 4,70
19732 2.11 .37 10.02 .71
19742 1.23 .25 5.51 .35
19752 1.43 . .46 6.52 2.17
19783 2.39 1.31 10.50 5.16
19773 1.21 : © .19 5.40 .37
19783 3.34 J7e 16.39 3.92
19793 .39 ‘ .22 118 1.1l
19803 1.32 v .27 5.36 113
19813 2.53 .87 13.27 3.4
1982 - 3.98 : 1.15 13.94 3.%6
1983 1.30 .33 3,22 .97
1984 .91 : .31 3.39 2.90
198S .29 31 5,51 1.32.
1963+ 3 7.53 .19 32.45 Io3.12
196413 3.22 .79 15.53 4,31
1965+,3 3.32 .02 20,54 4.47
196643 2,13 .33 17.36 3.38
LSéT: L.18 o .3 5.23 1.48
1968 2.14 .45 3.94 2.03
1963+ 2.19 S 18.33 2,14
riong 1.33 .23 10.18 1.57
19714 1.77 .51 11.58 2,01
1977* 2.52 .56 17.908 1.27
1973% .50 .42 12.35 3.49
1974 . .83 .22 14,36 .35
1975 3.33 .§é 22.38 4.33
1976 2.30 .44 14.43 2.44
1977 1,17 .50 3.34 1.71
1978 1.52 .51 7.71 1.39
1379 2.03 . .36 11,14 1.3
1980 2.63 .59 16.00 1.98
1981 2.01 .45 12.52 2.23
1982 .11 .49 9.27 .42
1983 4,09 L.19 19.34 .39
1984 .30 .31 1,38 1.30
1985 2.08 .50 34.04 12.28

Ldjusead from
tTawl catches

2
“Adjustzd fzom
¢rawl catclies

*Adjuszed fTom

offshare ¥36 sTawl catcaes using a .333:1 mazio.

4
Adjusted iTom

offshore *38 iTawl cazcies 0 squivalent lashar=-ofIshore 38

using 3 .907:! ratio.

offshor= ?41 zTawl carches <o :quivalent iashore-ofishors *36

using 2 .574:1 mazio.

inshars-offshore 741 trawl cazches o 2quivalsat iasfarse-

offshore= 136 trawl cazches 2o squivalent inshors-ofishors
$38 trawl ¢artcaes using 1 .362:1 racio. .

*Straza 1-19 sammled only.



fable 3.2.3 SLeatifled napn catep rgr bou fpusbyry) th 209 fOr fed haky fros fhy poulhgrn Oeocag
bank - niddly AV)aptic gtock faffshage tLrate o000 424y fnehore sbrats |-44932,33) groa
HEFC poliam trpul yurvews §n thy srring 4nd autuan.

Ang Total
Teay 0 ' 3 } 1 3 4 7 ¢ ] to " 1y o 1] Py
Srring .
1920 - .44 2.0% 1.42 Y .32 ¢ 31 .01 404 .00 - .;{- = 7.03 2.03 3.4t
AR - <40 115 220,223 4 .ad .29 42 .03 +01 ‘- V- i18.10 18,40 2.1
1922 - <22 .40 3.91 3 B RV I T 1) Y} ] - - 3 - 1304 1314 2.82
192 - <A 20200 2.2) .44 244 01 w3 N} - - 1 - 10,02 10.02 9,40
1924 - b-02 baar n.04 .38 j.08 A} 42 L0 - - - - dodl 4ad 0 B34
1922 - S75 442 120 .29 L L0B L3) - - - - 4.32 432 3.
t92s - $.23 2.200 2.9 4.00 .24 .33 Y 3 - - - - 10.40 0.40 9.12
1922 - -4 LL) 2.0 .84 M4 .38 L0} - - - - - 3,400 3040 444
19280 - 3.30 3.:2 12 ). 20 .22 .01 Y .02 - - - 1A 39 44.39 13,29
1929 - LAl .02 Y .84 24 .3} .03 .01 - - - - .04 404 220
1980 - 2.0 143 1.2y .8) 02 ] <24 oy - - - - 4804 484 402
1981 - 20940 329 24 M2 g.da .44 33,04 - N - - 13.27  13.2) 12.42
1901 - YRS SN TV Y B T R P 7 N S I ) .09 - 104 - £13.04 3.04 12,20
196) - .90 2,44 343 .18 i Y Y 10 .02 0y - - .22 6.2  4.32
98¢ - 1.42 |.%0 .82 .47 <40 43 .02 03 - - - Y 3.09  3.0% 1.4
1902° - .va 4.3y 4.0 3.3)
Autuan

1920 SIS 4,80 .00 by .24 .10 .03 - Y 02 - - - 10.44 10.01 3.21
1921 120 4.34 2.20 2.04 .92 NS B ¥ 01 L0y - - - - 11.48 10.48 4,14
1921 <13 4,60 3.91 2,02 .12 T Y +20 L0} - - - - 12,00 14.93 40.43
1923 2,49 4.28 2.29 .40 .41 11 .22 Y - - - - 12.63 106,44 3.3
1924 j2.08 .44 ).08 e .38 '] .04 - - - - - 14.84  2.2¢  2.34
1923 2,40 ji.41 3.34 .02 Y] Y 3 - .03 .0} - - - 22,34 19.24  a.33
1924 3.20 2.24 2.04 .22 .12 T S S .00 - - - 14.43 180,13 8.9y
112 24 .24 2042 2044 .43 .21 .08 .07 .04 - - 8.34  J.40 4.34
1928 f30 .99 2002 .09 j.de i .10 .03 00 - - = - 1.0 .20 3.24
1929 1,89 2.2z 2,09 1.2 .20 .91 .24 40 .02 - - - - th.04 .23 2.00
1980 2,92 4.1) 2.9) f.uYy 2.29 140 .27 02 - - - - - 14.00 ). 08 6.93
1981 L2231 208y 4.9 .29 9. .1 A3 .02 Y] - - - 2.32 .22 4.4
1982 $32 2034 3230 1.9 .94 .38 T .00 .04 Y - - - 10.122 .23 2.4
1981 <200 L0340 4.8) " w2020 84 .40 Yy .03 04 - - - L9-.34 49.104 113.00
1964, AL 2.9 2% LG4 K} (B} ) .09 .03 - - - - 4.90 .32 2.10
1982 J0.40 14.04 2.

Frefrasnacy ertinate.

-Ov-
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Saurcz Document: Almeida, 7. 2., and €. 0, Andersan. 1881, Status af
- - the Silver Haka Rasourcas 9f7 Ihe Morthezst Coast of che
Unitad Statas-1%81., NMFS, NEFC Woods Hola Lao. Raf. Doc.,

No. 81-36, &7 3.

The sourcz document for silver nakas usas diffzarent stock definitions than
are currently thought tg de corrsct (Almeida 19

Praliminary assassment rasults using the two nsw definizions of stocks
for silver nake innabiting the watars ofT {he nortneast <oast wera2 Jrasantad
at the warkshnop. Severzl concarns identifiad dy 2articigants werz axaminad
during the workshop, dut it was not possible to compiate neaded razanalysas in
the time available. -

[t was agreed that the reanalysis of the data and ravisad YPA's far 20th
stocks would be complatad and raviawed latar. COue 29 the low levels of
fisning prassurs the two stocks are under at the grasant Time, the deliy in
assassment information would not ne c¢ritical to management needs For the next
saveral months.

o
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[L. SPECIES REVIEW--YELLOWTAIL FLOUNDER

5. YELLOWTAIL FLOUNDER

Sourca Oocument: Clark, S. H., M. M. Mc3ride, and 3. Wells. 1384,
: Yellowtail flounder assassment updata--1984. NMFS,
NEFC Woods Hala Lab. Ref. QOoc. No. 34-33, 20 p.

The Fishery

Yallowtail flounder (Limanda fsrruginea) gopulations ars {ished an five
grounds. inm subar=3s S and 4: or7 Squtiern New Zngland, on Georges 3ank, off
Cage Cod, im the Gulf of Maine, and in che Middle Atlantic. In racant years
lTandings of yellowtail flounder increased 7rom 15,300 mt in 1981 to 33,100 mt
in 1983. Tney have sinca declined precipizausly ¢o only 7,300 mt in 1985
(Taple 3.1), 72% belew the long-tarm average for the (NEFC 1960-1984) =ime-
saries. Tne curresnt decline raflects both raducTion of the 1979-1981 year
classas by fishing and oodr racruitment Trom subsaquent year classas; Inis
fishery is now almost complataly dependent ugon incaming racruitment.

m

of §9° 4 (Gearqes 3ank)

., Nominal catches declined From an average of "14,700 mt during 1972-1975 to
only 4,500 mt in 1978. Landings incr2asad gradually from an average of &,Ll00
mt from 1979-1381l and then rase sharply to 11,400 mt in 1983, the nighest
sinca 1976 (Table 5.1). Llandings have sinca, nowever, dropped to only 2,300
mc in 1985; the 1980 year class dominatad commercial landings in 1982 and
1983; it contributed substantially in 1984 as well. The commercial abundancs
index (mt/day fished) for Georges 8ank declined to minimal levels in the late
1970's and them increasad with improving recruitment; valuas for 1982-1983
were the hignest absarved in racant years, HUuC ramained consistantly delaw
peak levels observed during the early to mid-1960's. Values for 1984 and 1985
Table 5.3) are at or near the lawest in the time sariaes. 0Oiscard ratas on a
per-trip basis wera2 regdrtad to De as nigh as 30% of the landed total (dy
weight) in 1982, out nave sinca declined. :

NEFC spring and autumnm survey results (Table 5.3) also suggest an
increasing trend into the early 1980's, but sinca 1982 indicas have declined
with 1985 indicas reoresanting the lowest in the time saries. Survey catch-
per-tow-at-age data indicata that racent year classas have been relatively
weak., The pre-recruit (age l) index far the 1385 autumn survey {Table 3.5)
shuws a notic2abie increasa but ramains Delow the long-tarm average., Fishing
mortality has axcaaded the Fmax lavel considerably in recant years.

W of 690 W (Southern New fagland, Mid-Atlantic, and Cape Cod)

Nominal catches declined from an averige of 11,500 mt during 1972-1976 to
6,400 mt in 1978; landings then rose to 13,800 mt in 1982 and then to 21,300
mt in 1983. They have since declined sharply to 4,700 mt in 1985. Again, the
- 1980-1981 year classes have pradominatad in the subsequent year's landings.
Recruitment in more recant years has bdeen poor, Nowever, the fishery continues
to be heavily reliant upon 2 and 3 year old fish. Henca, the 1984-1985
decline raflects both the reduction of thesa year classas due to heavy fishing
pressure and poor recruitment from subseaquent year classas. Reported trip
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discard levels .ranged from 25-35% of the landed total by weignt in 1382; sinca
tnat year discard apoears 9 have daclinaed. .

Far Southern MNew Zngland, commercial and survey indicas daclinad ta very
low lavels in the mid-1970's. [ndicas then increzasad gradually until 1382
with recruitment of the 1980-1981 year classas (the strongast in racant
years). Sincz that year apundancs has declined drzmatically and now appears
%0 be at a historic low point (Tablas 3.3 and 3.4). Resaarch vessal survey
catches of gra-racruits (age 1 ar 1984 year class) as raflactad in the 1385
NEFC autumn survey (Table 5.4), again shows some incrzasa over that of 1984,
nowever, it does not approach the long-tarm nistgric average. Tne 1980-1981
year classas have been raducad saverely by fishing and are not axpectad 20
contributa apgpraciably to the Tisnery in the futur=2. Fisning mortalizy nas
againm substantially sxceaded ;max in r=2cant years.

Trands for the Mid-Atlantic have bdeen generally similar to thosa absarved
for Soutnern New Zngland. NEFC spring and autumn (Tanie 3.8) survey indicas
declined o very low levels im the mid-1970's, fallowed 2y 4 sharp incrsisa in
1981-1982. Sinca 1982, abundancs nas again declined sharplj, the incraasa in
nominal fishing c=t,h in 1984 aover 1983 lavels raflactad an incr2asa in
fishing effort. Landings in 1985 arz down from tne 1983-1334 lavael,

The Cape Cod yellowtail fishery nas generally Jeen mors stable than that
_or other areas. Nominal catch averaged between 1,000-2000 mt frem 1960 ‘
¥nrough 1975 and then incre=asad Zo aover 3,000 mt in 1Q80 Sinc2 that year,
landings have declined sL=ad11y to only 1,000 mt in 1985 (Table 35.1).
Commercial and NEFC research vessal survey ind1c35'increasad somewnat during
the lata 1970's and =arly 1980's; mora recant data have again indicatad a
declining trand. Massachusetts O1vision of Marine Fisnerias' spring ana -
autumn inshore surveys (Table 3.7) through 1985 have in all casas corrobaratad
indicas of apundancs and diomass (stratified mean catch per tow in numpers and
weight in xilagrams, kg) obtained from NEFC spring and autumn offshors
surveys. : ‘

Landings for the Gulf of Maine in 1385 zotaled 200 mt, Falling slightly
below the long-tarm average of 250 mt (1969-1984 Cime saries).
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Grand Sanks of Newfoundland

As of quarter twa 1985 U.S. Tandings of yeilowtail flcunder nave deen
supplementad dy affort on the Grand 3anks (SA3). The 1985 landings faor this
area totaled 3,800 mt, contributing 34% to the Zotal U.S. ysllaowtail flounder
Tandings. '

Oiscussion

There was general agrzement that fishing mortality ratas, particularly.om
the Southern New England stock, have deen substantially in axcass of F__  for
at Teast a decade. Perhaps morz importancly, thers have also zeen deciines in
the age at seatry and numper of ages in the stock, symptoms of racruitment
avertisning, wnich would lead ta increasad risk of racruitment Tailurz. Tne
affacts of ctamperaturs on racruyitment of vellowtail flounder makas pracise
avaluation of this risk difficult, however. [T was agreed that the
tamperature2 r2lationsnip should be followed up, placing amphasis on the
specific causal mechanism.

" Thers was not unanimity on the issue of whether analytical assassments
may De raquirad; all indications ars cansistant in shawing that the stocks irs
im poor snape. However, it was pointad out that analytical assassments waouid
promots ecological resaarch (2.g9., tamperatura-recruitment) and would allow.
evaluation of absoluts fishing mortality ratas at age. Poor astimatas of
discards nave stood as a major impediment. The use of altarnata stratagies in
approaching such analysis is essential and is prasantly being addrassad.

Finally, saeveral minor inconsistancies were dbsarved in the survey catch
per tow data, suggesting the possible existanca of problems with fish aging or
catchability (by age group within year and/or bDetwean years) and/or
avajlability. Evaluation factars arfaecting growth variation are under way.
Research on stock-recruitment to define spawning stock bicmass per recruit
targets is needed. Resaarch an changes in fishing power in the fleet ars2
addressad in a racant study 9y 0'Srien and Mayo (1385).



table 5.} Comncrclal cateh of yellowkall flounder (000's of wetyic tons) from the Southern New Lugland,
Georges Dank, Cape Cod, Hid-Aplantic, and Gubf of Majne areas’, 1O03-1905.
Vd ) )

Southern Hew England

_leoryes Bank i Lape Lol
» ) TEstiualed CEsthnaded ™ v Lstimatad
Hominal Catch Usa lotal Nominal Catch UsSA lotal Hominad Catch USA fulal
Vear USA_ Forelgn  Total  Discard  Calch USA Fovelgn Total _ Oiscard  Catch USA _fovefgn  Total _ Discapd _ Cateh
1902 17.9 - 17.9 2.5 20,4 M4 <044 ). 0.6 122 1.9 - 1.9 0.3~ 2.2
1904 0.5 - 8.5 - - 50 <0.4 5.0 - - I3 - 1 - -
1905 2.0 - 2.0 - - 2.5 <.\ L2.6 - - 1.0 - i.a - -
u Hid-Atlantic o Gulf of Hajue o Grond (oral - .
Fstlnated Fstlmaled — “Esidmated
Nominal Calch USA Yota) Hominal Catch USA Total tlominad Catch USA Total
Year USA___ forelgn Total  Discard  Cafch USA _forelgn _fotal __ Ofscayd  Cateh __ USA _ fovelqn _ Tota) _ Discavd _ Cateh
194 1.5 - 1.6 0.2 1. 0.3 - 0.3 <@.) 0. 3360 <00 33.0 I 3060
1904 2.2 - 2.2 - - 0.2 - 0.2 - - 1.0 <0 1.8 - -
1905 0.9 - 0.9 - - 0.2 - 6.2 - - 7.4 0.1 7.4 - -

-S.V-

“latdstical aveas 626 and 53)-519, 522-626, 614 and 520

L Bhhy, apd §1)-51) and 518, respectively.

ZHw. wélghl equivalent of landings, excludluy dlscA:d USA data taclude food and bndustrial landings. food Jandiuys

taken (vom Hew England weighout files, stale bubllebins, and annua) canvas data; Industelal tandings estiuated llum
intevview data *ad blologlcal sampling o{ Industrial catches.



Table 3.2 Estimatad age comgesition (gercant landad at aga) sius total
numbers of Scuphern New Zngiand and Csorges Sank. yeliowtaii
in USA commercial landings, 1$83-133¢,
Psrcant Landad 2t Aca rotai

, , v —— Landad
{2ar 1 2 3 4 3 5 7 3+ (Q0Q's)

Southern New Znqland
1983 0.1 28.4 5.9 540 0.5 0.2 - - si018
laai ) 3 1 % - - JL 23
1984 Q.2 10.3 36.3  28.3 3.3 L.Q - - - 23683

Gaorages 3ank
1983 Q.9 27.5 80. 1 8.7 2.3 0.4 0.1 - 25325
1934~ 2.0 14.2 2.5 36.3 12.4 1.9 3.4 3.3 13073

]
Table 3.3 Commercial catch (Q0Q's tans), days fished (Q0Q's) and catch
per day (tons)l of yellowtail flounder far the Southern New
€ngland, Georgss 3ank, and Cape Cod grounds.
Soutnern New =ndland Geardes 3ank ' Cane Cod

Taotal Days Catch/ rotal days Cazen/ Totai days Catzcn/
Year Catch  Fished Day Catch Fished Day Cateh  Fished Oay
19845 7.9 5.6 L.¢ 5.8 5.6 0.9 1.L. L2¢ 0.9
1985 2.7 3.45 a.8 2.3 1.0 1.53 Q.7

3.27 .3

lCaIquatad for USA trawlars of 9-104 GT using trip data for

wnich 50% oT the total catch consistad of yellowtail.

2 . e L. .
*Maominal catch/minus astimatad discard.
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Nouthern New England:

Tabls 5.4. Stratified mean catch per fow in numbers, numbers at zgs,.znd
total weight (kg) for yellowtail fcunder in MEFC of7s nore!
spring and autumn battaom Trawl surveys, 1984-1383.
Ags . rotal
Qt.21 NG
{azr g 1 2 3 4 ] 5 7 3+ Ha. - feaq)
Soring™
1384 .60 0.00 1.3 3.73 2.20 0.531 Q.23 Q.q0 7.20 3.03 2.38
1885 9.00 Q.07 Q.70 Q.37 Q.27 0.43 Q.09 ¢.aqo Q.09 2.47 Q.37
Autumn
1984 .00 Q.34 1.82 1.7 (3.5¢ QJ.c0 Q.00 Q.qC Q.20 1.391 1.37
1383 .00 1.20 Q.33 Q.17 Q.18 Q.00 Q.00 Q.Q0 d.3¢ 2.06 Q.44
“Qffshore stratz 3, 5, 9, and 10.
2 > -
“Data ad'usc_d ay faczors of L.78 (aumbers)
and 1.73 (weignt) ta account for differancas in fishing Zower Setwesn
the "33 Yankee” and zhe "“41 Yankee" itrawls (Sissanwine iand 3cwman 1373}
Georges 3ank: . - and
Table 5.3. Stratified mean catch per tow in numbers, numbers at 3ge, 2nd
total weignt (kg) for yellowtail flounder in NEFC afTshare
spring and autumn bottom trawl surveys, 1984-13988
Age .
Total
Year Q 1 2 3 4 3 8 7 8+ . Ha.
Som’ncx2
1384 d.00 Q.0¢ 0.85 1.25 1.23 0.3 0.0 4Q.Q0 €.20 4,13 2.
1983 0.00 Q.00 2.13 Q.21 Q.28 0.15 0.00 Q.00 Q.30 3.90 a.
Autumn
1984 0.0 0.4¢ Q.34 0.2 0.20 Q.08 0.01 q.qQ 7.01 1.45
1985 Q.00 1.40 Q.57 Q.18 Q.0 0 Q.00 0.00 g.aa 2.29

24, . .

Qaca §qlusted by factors of L.78 (nurcers\ and 1.73 (weight) to account

for differencas in fishing power detwesn the "36 Yankee" and the "41 Yankee"
trawls (Sissanwine and 3gwman 1978). :



Cape Cod: -43-
Table 3.48. Stratifisd mean catch ger taw

yellowtail flounder in MEFC of

trawl survsys, 1984-1¢33.

I3

s znd weignt (xg) for
spr ring’ and autumn sctiam

Sorinal Autumm
fear , Nos . CWE(kg) Nos . We {ka)
- 1584 : L.18 a.38 2.2¢4 1.03
1385 _ Q.99 0.27 3.29 Q.83

-

1
*OfTshors strata 24 ~75

Jata adjustad by factors of L.75 (numbers) and 1.73 (weight)
t2 account for didferancas im fishing oower petween tha
“38 Yankae" and che "41 Yankae" trawls (Sissanwine and 3eowman 1378).

2

Tible 5.7. Stratifisd mean catch ger tfow in numbers, numbers at ige, and
total weisnt (kg) for yelicowtail r’ﬂu“*=r in M3gssachusatis ,
inshore sIring and autumn bottom trawl surveys' rom Cape Ccd
to Massacrnusatts 3ay, 1984-198S.
Stratirtiad
—Fha j
Strartified mean(giéggrg?r'tow at age | meam catch/
Seasan/ , : =aw in
vear 9] 1 2 kj 4. ] 6 7 8+ Total weiant(ka)
Soring
1584 , 29.13. 7.38
1385 ’ 20.2¢ 3.35
OATA NOT AVAILABLE
Aytumn
1984 | x §.33 1.18
‘1885 ' 3.33 1.18
. . N
l

Regions 3, 4, and 3 (s;rata 17-21, 25-30, and 31-3§).



-

Mid Atlantic:

la 5.3. Stratifisd mean catch zer fow in numbers and weignt (kg) for
vellowtail floundar in NEFC ofTshorz! soring and autumn Jdoticm
trawl surveys, 1984-1885
.2
Soring Autumn
Yeair Nas. Wt{kq) NGs. We(ka)
1984 §.18 L.73 1.68 Q.18
1985 4.15 1.07 1.42 Q.15
Offshors strata 8%, 70, 73-74, L, and 2. -
7....“ -~ b X B A S
“0ata adjustad by factors-l1.76 (numbers) and 1.73 (weight)
to account for diffarancas {n fishing power Jetwesn the
"36 Yankee" and the "4l Yankee" trawis (Sissanwine and 3owman 1973).
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[I. SPECIES REVIEW--WHITE HAKEZ

§. WHITE HAKE

Source Uccument: 3urnett, J., S. A. Clark, and L. Q'3rfsn. 1984
' Preliminary Assassment af Whitz Haka in the Gul
Maine - Georges 3ank arsa. NMMFS, NEFC Woods Hol

Lab. Ref. Qoc. No. 84-31, 33 p.

. A

Q
2

Commercial Fishery Trands

Landings of whit2 hake from the Gulf of Maina have incraasad sharply from
lass than 300 metric tans (t) im L9867 and 1963 =0 agoproximataly 7,000 ¢
annuaily sincs 1982 (Tabla 5.1). 3etwean 1960 and 1963, wnita haka landings
had ramained r2latively stable, ringing from 3,313 ¢ to 4,280 t. Recant
tandings (%) are as follows:

L9/6 197/ 1978  13/9 15980 1931

1582 1933 1384 1385
Usa dlly 3283 3089 4095 48139 3708 3984 Qiad /4SSl ad/a
Total = 4310 5791 5273 4350 5125 58130 5750 46981  73Q4 -

kS

Tne fishery is conductad almost axciusively 3y vessals 2asad in Maine and
Massachusatts (Table §.2). B8etween 1570 and 1983, approximataly 80% of the
landings wer= takam Dy trawiers and 30% by gill nets; in 1984 and 1983,
however, the otter trawl percantage incr2asad to approximataly 735%, wnile the
gill net share declined to 20% (Table 6.3). [n 1985, a fleet of automatic
longline vessals began aperating in the Gulf of Maine and adjacant watars;
white hake landings oy this gear type wers minimal.

 Catch and Effart

Although commercial catch-per-unit effort (CPUE) indicas nave dean
calculatad for wnita hakes, intarpretation of &trands in abundancs is difficult
since the species is takan primarily 3as Dy-catceh on trios diractad towards
-other species. [n addition, significant discard of whita hake appears to
occur on trips directad towards redfish in the Gulf of Maine due to depths and
locations fished and mesh size used. Commercial CPUE indicss {or whitz hake
(landings per day fished for trips comprising 40% or mors wnite haka vy
weight) have generally fluctuatad without any discarnible trends sincs 1975,
estimatad fishing erffort, however, appears {9 have increasad in recant years
coincident with landings. Recant increasas in the numpoer of large tonnage

-class 4 trawlers (151-500 gross registarad tons) (Tabla 6.4) landing wnita
hake suggests the possibility that effactive fishing effort on wnita hake has
increasad substantially (Table 6.9). '

Size Composition of Landings 5

Sampling of commercial landings has been minimal since almost all white
hake are landed with heads removed. This practics, wnile making length
measurements difficult, is alsa responsible for virtually all landings being
reportad as “"unclassified" despite the sexistanca of nine market categories.
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Thus, samples collectad aboard vassels during sea sampling triss oravide the
only indication of commercial sizz compdsitian of landings, and in addizion
provide information on discards (Figurs &8.1).

Resaarch VYessal Surveys

B8ottom trawl surveys nave been conductad by the NEFC in offsnorz watars
aof the Gulf of Maine and Georges 3ank during autumn ind soring sinca 1983 and
1968, respectively. Oistribution data indicita a movement Zaowards shallower
deoths during autumn and an qffsnore movement during wintar iand spring. This
pattarnm may de relatad ta spawning activity, althougn. it has been suggestad
that wnita haka do not spawn succassiully in the Gulf of Maine and that the
gopulation is sustained dy larval racruitioent from the Scotian Sneld. Tnis
nypothesis is suppartad by maturity obsarvations from NEFC datzaom crawl
surveys wnich raveal very faw ripe fish in the Gulf of Maine during the
prasumed spawning season.

Bottom trawl survey rasults for whits haka (Table §8.3) ars axtremely
variable, althougn the autumn survey weignt ger tow index apoearad 2o {ollaw
landings trends rsasanably well at least chrough 1380. The racant decline in
the survay Siomz2ss index coingident wizth <antinued nign landings lsvels may
suggest an increasa in the rata of a2xploitation. Recant deciines in spring
survey indicas -sinca 1981 may result as much from changes in the survey
sampling gear in 1982 as from declines in staock abundancs (3urnmett 3t 2l

.1984)., .

Langth fraquency measursments obtained Trom Hotitom trawl surveys oravide
avidenca of rslatively strong recruitment of age 2 fish im 1981 wnich may nave
contrioutad %o the incrsasae in landings obsarved in the {ishery sinca then.
Subsaquent recruitment, 2xc2ot for a possible 1983 year class, does not appear
to be significant.

Oiscussion

Landings of wnita nake nave risan sharply sincs tne late 1970's due, in
part, to rscruitment of the relatively strong 1979 year class at age 2 in
1981, Recruitment of subsaquent year classas, however, has not been detactad
im the fishery. Although calculatad commercial CPUE indicas have fluctuated
without any definits trends, estimatad fishing effart has increasad coincident
with landings. Recant declines in NEFC autumn dottom trawl survey apundanca
indicas relative tg landings levels suggests a gossible increase in the rate
of exploitation. Given the lack of significant reg¢ruitment sinca 1381,
further increases in landings ars not anticipatad unless fishing affart
increasas substantially or is re=directad taowards whita hake.

Whits nake nhas histarically been & dy-catch species. However, the most
recent abundanca indices exhibit a decline while landings have increased,
suggesting increasas in exploitation. [t was also suggestad that passidle
declines in mean length of fish taken in the trawl surveys may indicate
increasing exploitation ratas.
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[I. SPECIZS REVIEW--WHITz HAK

; Thera was same discussion of the impliciticns of the possinla lack of
significant spawning activity among fish in the Gulf of Maine gopulation.
Although the Gulf of Maine gopulation of wnite nake may at least partially
rasult from spawning on the S¢otian Shelf, the consaquencas of 2asing
management on that assumption cguld be savers.

- compasition astimatas:

Attampts ara currantly being made to improve size
age and growth,

of the landings. Qther areas needing further waork ars
~mortality, and stock identification. i



Taple 3. Mominazl wnite naks catches {merric fomnsj, 3y <suntry Ztom the Gulil
Qf Maine to Cape Hattaras (NAFD Subaze=as 3 zaad 3), 1982-1933.
, NAFQ Subazrez/Division
3 S5Z E) Totals
YezzT Cznadz - - USA Canzdz 1SA I3 Canzcz- JSA TOTAL
1584 4739 4396 334 1438 iz QL3 3431 7304
1985 -—— 5108 - 12358 10 —— 8375

USA Nominzl wnizs

naks cazeh
state £rom the Gulf of Maine

es {metric

, 19841985,

zons) oy

. Staze
Y23z Mzine Mass. Qrhers TCTAL
;984 3877 2448 442 8787
1383 3183 30Qs 243 N 8437

Tzbla 4.3 USA Nominal white hake cacchss (@etTic :ops), =5
gear from the GulZ of Maine, 1984-1985.
W
Gear
Line SotTom Sinking '
Year Trawl Trawl Gill Ner Qthers TOTAL
1984 3 162 1486 114 8767
1285 17 4861 1221 338 8437
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Table 6.4 USA-Nominal whizs hake cazches (mec-ic cons), oy wéssel
tonnage class £rom che Guls of Maine, 1584-19853.
tonnags Class
Y2ar 2 3 4 TOTAL
1584 57T 733 1628 8787
1983 1852 2568 1917 8437
Tonnage Class
2 = 5-30 GRT
3 = 3l-130 GRT )
4+ = 131-300 GRT
Tabls 8.3 Nominal cazch (C), <zys Sished (OF), and cacch ger day Iished (C/DF)
oy vessel tonmage <lass Jor tTips in winich whits hzke wers landsed
and trips Sor waich 40% or more of the sotzal catcl cansistad of
wiice2 daks, 1984-1983.
N, Tonnage C1lz2ss
: A .3 ] +
Year C qF C/TF C oF C/orF C B C/OF
v All Tzios
1584 387 1,825.8 Q.13 4,148 4,722.L 0.38 2,888  3,339.9 Q.73
1985 801 1,278.T7 g.4& 4,123  5,0335.4 0.32 5,138 53,332.8 0.395
40% Triops
1934 123 44,2 2.7% J212 50.% 4.21 L3 2.5 3.73
1985 184 75 .4 .28 495 141.7 5.48 318 TT.3 3.38

.

Table 8.8

fzom NEFC offshore spring and autumn dotsom trawl surveys in
Gulf of Maine and on Georges 3ank, 1935,

'Stratified mean carch per tow in numbers and weight (kg) of wiai

No

-

Nt

|
.

3

3

3

.33
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[I. SPECIES REVICW--SEA SCALLOP
7. SEA SCALLOP -

Sourca Qocument: Serchuk, Fradric M., and Susan Z. Wigley. 1986. Status of
' - the Sea Scallop Resourcas off the Northeastarn Unicad
Statas, 1986. WNMFS, NEFC Woods Hala Lap. Ref. Doc.
No. 86-08.

The current status of this stock is described in the sourca document.
darvestable stock abundanca has been low in racant years,; 5Sut 3 sirong year
class was generatad in 1982. Scallops from this conort, nowever, will not
attain a 40-count size until Tata L1986 ar =2arly L387. [f zhis year class is
not subjectad ta nigh fishing mortalizy ia 1386, it will be capaolse
sustaining slevatad {ishery yialds for at laast 2-3 years. Failure to protact
and husband this conort fefars moderita gaias in yiald pger rac¢ruit and
spawning patantial can bDe achieved in 1S86 and 1587 will rasult in a
significant loss in yield and a likely raturn t3 the deorassad rssourcs
canditiagns c¢haractaristic of ragant years.

-ty —

TO N

£ffort in the scallap fishery ramains high and therz is strang 2conamic
4ncantive o narvest the 1982 cohort due to its pravalenca2 and ibundancs.
Oespita the fishning strike in New 3Seafard that curcailad scalloping acTivity
during January 1986, the averaga catch rats Dy New Bedfard vessels during
January-Agril 1986 was about double that obsarved during January-Agril 1985..
Comparad with 1985, New Bedfard scallop landings during the first Four months
of 1986 were up 20% aven thougn l0Q fewer vessal trips had been made. Thesa
observations, as well as informal regorts from fishermen, suggest that the
1982 year class is already recaiving considerable exploitation. Should this
trend continue unabatad, long-tarm yield from the growth gotantial of the 1982
conort will be sacrificad. . :

Altarnata assassment methods and faci of research wers discussed,
including length-basad "analytic assassments to astimata fisning mortalitias.
and Diceconomic systam modeling studies. Tne diceconomic studies would use
information an dynamics of growth, recruitment, harvesting costs, and revenue
to examine fishing stratagies which address the statad management Joal of
gptimizing yiald per recruit while stabilizing annual yields.

—

8iological tissuss identified at the First Stock Assassment Yarkshop werz
also reviewed. B8iclogical size-fraquency samples provided oy fisnermen frcm
scallop catches were still considersd is gotantially biasad. Analyses of USA
and. Canadian scallop resaarch vessal survey data (Serchuk and Wiglay 1983)
indicated that, despita sampling design diffarences, statistically comoarabls
estimates of relative abundanca, population size composition, and recruitment
were gbtained fram the two surveys; in this sense, the surveys Nhzve Deen
redundant. Evaluation of survey catchability d-ffersnces on diffarsnt
substrats types, and assessment of fishing power coefficients in the
commercial’ fishery are areas of needed ressarch. ’
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I1. SPECIES REVIEW--WITCH FLOUNQER

8. WITCH FLOUMDER

Sourcae Qocument: 3urnett, Jay, and Staonen Ad. Clark. 13983, Statuys of
Witch Flounder in the Gulf of Maine--1383. NMFS, NEFC,
Woods Hole Lab. Ref. Dcc. No. 83-36.

The Fishery

Landings of witch flounder in NAFQ Subarza 35 (Gulf of Maine and Georges
8ank) during the last 18 years r=ached an nistorical high level in 1984, at
5,500 mc {(pr=liminary), aftar steadily increasing from 2 law of 1,300 mt ia
1976 (Table 8.1). ?raliminary fiquras aor L1385 indicata some decline from
that pgeak, to 5,100 mt. Tnhis level still excaeds the graviously obsarved peak
of 3,300 mt in 1971, wnich was faollaowed 2y 2 rapid draop in landings. Thers is
Tittle or na racrezational companent in this fishery. U.S. catches Trom the
Grand 8anks wers 253.5 mt in 1985.

o

Catch and £ffor ;

-

Catch and affort statistics ars basad on zhe ottar Irawl {ishery. Tne
dirsctzd Tishery was dafined as comprising Irios «ner2 20% or mors of Ine
landings cansistad af witcn flounder. Witcn flounder are orimarily landed as
an intanded component of 3 mixed species {ishery ar as by-catch, nawever
(Table 8.2). :

Catch ratas for tonnage class 2 ottar trawls im the dirsctad fishery
peaked in 1981l <t 1.73 me/day fished and have declined %o historically low
Tevels (0.97 mt/day Tished) in 1985 (Table 8.2). Catch ratas for tonnage
class 3 ottar trawiars gezkad in 1980 at 2.66 mt/day fished and nave deciined
to historically low levels (0.30 mt/day fished) in 1985. Although very little
of the catch by tannage class 4 can be catagorized as directad (especially in
early years) catzch per affort in 1985 by that vessal class appears to
have declined sinca 1380. Thesa cansistant declines in catch ratas qver the
past 53-8 years indicata likaly decline in stock abundancz.

Research Survey [ndicsas

No consistant trends ars avident in NEFC spring offshore bottom trawl
survey indicas, although autumn survey data indicata a potential downward
trend sinca 1977 (Table 8.3). I[ndicas 7rom Commonwealth of Massachusatts

/

spring and fall inshors surveys appear £g fluctuata without trend (1973-1985)
"(Table 8.4).

Summary

Witch Tlaounder stock abundanca in the Gulf of Maine - Georges 3ank area
appears to be declining, based on declining indices of commercial catch-per-
unit affort and racent general downward trands in research survey abundanca
indicas. Current nistorically high landing levels do not appear sustainable.
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Qiscussion

Since this fishery is mostly part of a mixed fisnery it was suggestad
that it may be beiter to =xamine survey and catch data far corrslations only
in the statistical arsas of major catch (513 and 515). Basically, catches for
- this species .ars up when it is abundant and this changes as other fisherias in
the mix ¢hange their abundancez Tevels to decome dominant for 2 wnile. [% was
suggestad that becauss of the natures of the multispecias fishery in this ar=a
the multispecias catch ger affart problam nesded o de reexamined.

Ouring discussion of the impaortant assassment issuas (tarms of refarancs)
for witch flounder it was pointad oqut that: ‘

- CPUE analysas nave not addressed the question of mixed specias affort.

[

Some discard samples nave been obtained Trom northern shrima fisheries,
although discard sampling nas not bdeen intansive.

- Praliminary 2stimatas of Z have Deen developed {(3urnets, 1986).

- No. recruitment 2sTtimators nave yet apoeiarsd from 2nalysas of survey
data.

- Ageing tachniques using otolitns nave bean finalized, and validatad
‘as far as possible. ‘

~ Growth ratss have been calculataed for a variety of growth models
including von 8ertalanffy. Statistical variation in thesa parametars
aver time can now be avaluatad. ' '

- A study of distribution of ichthyoplankton, juveniles, and adults has
Deen completad. Althougn the distribution of juvenilas and adults
relative to deoth and tamperaturs has deen described, no linkage
between location of obsarved spawning individuals and larval
distribution has appeared. '



Table 8.1  Nominal catchl of witch flounder (mefrijc tons, live) from the Gulf of Maine to Cape
Hlatteras (NAFO Subareas 5 and 6), by couptypy, 1983 - 1985.

Subarea/Division

B 572 _______ _ 52 63 ' Totals )

‘ _.__* Total  Tota)
Year Canada  USA Octhers! Canada  uSA Others!  Canada_ WSA  Otnersd  Canada  uSA Others DT kb

1903 11 4,470 - M), § - 13 - 45 5,03 - 6,839 6,002
1984 10 4,504 : 5§ 1,061 05 15 6,532 - 6,447 6,532
1985 4 4,380 42 1,635 50 46 6,065 - 6,061 6,11}
Iag reported to ICNAF/NAFQ for 1960-1982. 4lnc)ude§ West Geemapy, East ﬁermaﬂy. PoYand, Spain, Japan, and

’ ~ the USSH. ‘ .

2NK‘landings for SAS assjgned to Div. 5Y.

-65-

3Statistics not avai\able prior to 1963.
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Table 8.2 Mominal catcht (C), days fisned {0F) and catch ger day fished
(C/0F) by vessal tonnage class for trips in which some witch
flounder were landed, and trips far wnich 40% or mors of the
total catch consistad of witch flounder, 1983 - 1385.

ionnage Class

2 3 4

Taar C ur C/0F C oF C/0F C JF C/0F

1983 17237 4,13 Q.29 2,890 10,973 0.26 1,32¢ 4,707 Q.
4938 0,
0

1984 1,315 4,477 Q.29 3,346 13,343 0.25 1,434 ¢
1985 1,228 4,370 Q.28 2,828 14,280 0.20 1,808 3,770
40% trios _ T
1983 136 40 1.33 522 279 1.87 48 300 L.
1984 4L 212 L.1s 720 5§12 1.18 176 98 L.
.30 177 143 1.

1985 271 279 0.97 458 582

LSourcs: NEFC weighaout and intarviaw filas. WNominal catch
and catch ger day fished given in metric Zons.

Table 3.3 Stratified mean catch per tow in Aumoers and weignt (kg)
of witch flounder Frim NEFC offshore spring and fall
bottom trawl surveys™ in the Gulf of Maine and on Georges
8ank, 1983 - 198s. : :

Soring . Fall
Year Nos. WE . Nos . Wt .
1983 §.28 2.83 4.28 1.93
1984 3.13 1.84 ~ 4.36 2.40
1985 5.98 3.20 2.58 1.55

Lstrata 22, 24, 26-30 and 33-40.

.

Table 8.¢ Stra;ifieq mean catch per tow in numoers and weignt (xg)
of witch flounder from Massachusatts inshore spring and
fall bottom trawl surveys, (983 - 1985.

~ Soring ‘ Falli
Year Nas . Wt . Nas. Wt
1983 0.00 0.00 3.79 2.58
1984 1.50 1.0l 0.52 0.45
1985 1.12 0.82 0.82 0.57.

1Rem’ons 4 and S (crrara 2¢ 28\



[I. SPECIES REVIEW--AMERICAN PLALCZ

9. AMERICAN PLAICE

Sourcae Oocument: None available.

Trends in Landings

Landings of American plaica from the Gulf of Maine nave dropped sharply
in recent years, from nistorical peaks of around 11,000 mt from 1980-1982 zo
4,700 mt in 1985 (Table 9.1). Historically, landings from the Gulf of Maine
had been minor, 3veraging 800 mt between 1960-1974. In 1975, landings began a
pattarn of staady increase %o 1980-1982 lavels befare zheir racant dawnturn.

Landings from the Gearges 3ank ar=22 have shown similar overall oattarns
but not as wide fluctuatiaons over Time as thosa from the Gulf of Maine. U.S.
landings nave dropped from historically nigh lavels af around 2,000 @t in
1982-1983 to 2,300 mt im 1985. Befare that, U.S. landings from 13960-1374
averaged 1,700 mt with nigher Jevels betwean 1864-197Q.

- The American glaica fishery has been dominatad o5y U.S. commercial
catches. Tne Canadian commercial comoonent nas deen minar and fairly sta
aver time, primarily 2rosacutad ia the Georges 3ank ragion. Commercial <
Dy other nations, orimarily the U.S.S.R., oczurrad oetween 1363-1977, Tn
ottar trawl is the principal gear in the fishery. Therz is no significa
recrz2ational component to this offshaorz fisnery. U.S. Grand 3anks catche
wera 1,310 mt in 1985. -

s
2
Tao

jai
HH

w oo v o

Size Compositions of Landings

Amerfcan plaice are landed in six market catagories: unclassifiad, jumbo,
large, medium, small, and peewes., [n 1985, fisn in the "peewee" catagory
ranged Trom 23-4Q <n (total length); fish in the small and medium catagorias
were generally between 35-40 or 30 cm; fish in the large and jumbo citagories
were gver 40 cm. A 30 en fish is approximataly 4 years old (Sullivan 1982)
and approximataly 33% are maturs 4t that langth (Morse 1579).

The fraction of small fish in the landings from the Gulf of Maine appears
to be increasing from 16-22% in 1975-1977 to 26-31% in 1978-1981. With the
addition of peewee and medium catagories in 1982, small/Jeewee fish
contributed at least 22% of area landings, and up to maxima of 26-40% if all
medium landings ¢ould be combined with the small/peewes catagory. I[n the
Georges 8ank region, the fraction of small/peewes fish nas fluctuatad at
between 27-35% of the total ar=a landings; combining all medium landings would
increase that fraction to up %o maxima cf 40-48% in 1982-1984,

Commercial Catch Per Unit Effort Abuniance Indicas

[n recent years, the fishery has tanded toward increased vessal tonnage
classes and increased effort in terms of both number of trips and days fished
(Tables 9.2-9.4). [n the Gulf of Maine, tonnage class 2 domination has been
steadily eroded by increased landings by vessel class 3 and most recently,
vessal class 4. O0On Georges 8ank, a greater gercantage of landings are being’
made by vessal class 4 relative to vessel class 3 (Taple 9.2). Effort by
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ton class 2 vessals in the Gulf of Maine r2achad racord high Javels in 1382;
affort by ton class 3 and 4 vessals rsached racaord nign lsvels in 1385 (7T
3.3). Qverall, total affart (catching any American plaice) has triglad si
the early 1970's. 0Qn Georges Bank, affort by ton class 2 vessals peakad in
1981; offort (as days fished) by ton class 3 vessals continues to incrzasa o

“record high levels in 1985; affort by ton class ¢ vessals appears to de
remaining at record high lavels from 1984-1985 (Tanla 9.4).

=
n

The earlier trand toward a morz diracted fishery in the Gulf of Maine is
raversing somewnat (Table 9.3). The percantage of landings derived From
directad trips (trips in wnich 30% or mors of the trig catch weight consistad
of plaica) increasad in the Gulf of Maine 7rom the mid-1970's to 1981,

At that goint, nearly 70% of plaicz landings came from diractad trigs. Sincz
then, the fraction of landings obtained from diractad trigs nas declined 2
15% overall; less affort qualifies as "“dirsctad". OJn Georges 3ank, detwean
20-30% of landings from 1964-1970 could de catagorizad as from diractad

trips. Most plaica were landed as "dy-catch” from 1972-198Q0 although racantly
ther2 seems to De more concantratad landings of plaicz (Table 9.3).

Oirsctad CPUE indicas ars at or near historically low lavels for al]
vessal tonnage classas im the Gulf of Maine (Tabla 9.5). CPUE by ton class 2
and 3 vessals nhas declined .from peaks in 1377 and 1979 of 2.46 and 3.22 mt/day
fisned, to 0.96 and L.l7 mt/day fished, raspectively. .

For Georges 3ank, ton class 3 vessals provide the most consistant and
sizeable effort over the -analysis period. CPUE in that cass was staady or
slightly increasing from 1971 to 1982, wnen the index rsached 2.29 mt/day
fished. Sinca 1982 it has dropped to 0.88 mt/day fished in 1985 (Table 9.7).

Research Vessal Survey [ndicas

Trends in abundanca basad on NEFC offshore survey indicas are consistant
with thosa obsarved in the commercial CPUE Zime series. [n the QulIf of Maine,
abundancz in the: mid-1970's was low comparad %o the lats 196Q0's and lats
1970's-2arly 1980's. Recently, there has been a siz2able decline from peak
indicas of 11.0 kg/tow (autumm index) in 1978 and 1980 to 3.2 kg/tow in 1985,
comparable to the low values of the mid-1970's (Table 9.8). '

On Georges 8ank, the declining trend from the 2arly 196Q's to the =2arly -
197Q's and increasing trend from cthe mid-197Q0's to the early 1980's is prasent
Yn both commercial and research index saries. The autumn survey index r=ached
a maximum in 1980 (3.2 kg/tow) and declined to the sacond lowest lavel
obsarved by 1985 (0.7 kg/tow). Tne spring survey index peaked in 1982 (4.0
kg/tow) and has also rapidly declined %o nistorically low levels in 1984-138%
(0.6-0.8 kg/tow) (Table 3.8).

Summarz

Commercial catch-per-unit-affort indicas and research survey abundancs
indices have declined from near record nign levels in the early 198U's to near
record low levels in 1985, Total landings have declined rapidly from peak
levels. Stock abundanca is currently in decline.



[I. SPECIES REVIZW--AMERICAN PLAICE
Qiscussion

t was indicatad that therz may not 2e 2ny r=2ason tg sagragats Gesarges
3ank from the Gulf of Maine Tor discussion of American plals_. Ravyiaw of the
important assassment issues (tarms of rafarancz) identifiad from the First
Stock Assassment Workshop indicatad zhat:

- Although definitive studias of stock structur2 (=2.g9., t3gging programs,
genetic:studias) have not Deen undertaken, tr2nds in abundancz from the
GQulf of Maine and Georges 3ank appear identical over time.

- - :n1rts in cateh by market <atagory nave Yeen identifiad qver the
past tan years.

- Ageing data nave not deen incorporatad in the mosT recent years, which,
in turm, Mave praventad astimatas of Z or comolats avaluation of likaly
racruitment indicas.



Table 9.} Coummrcia] nominal cagch (metric tons) of American plaice from the Gu)f of Maine
Georges Bank-Southeérn New England, and the Hid-Atlantic, 1960-1905.

Gulf of Halne Georges Bank-Southern New England —_Mid-Atlantic GRAND TOTAL —
Year “USX Canada Yotal Sk Canada 033 Other J‘Total “USA Octher Total “USA Total
1960 620 ). 621 689 - - - 689 - - - 1,309 1,310
1961 692 - 692 6830 - - - 830 - - - 1,522 1,622
1962 694 - 694 1,213 N - - - - - 1,92 1,971
1963 693 - 691 1,409 126 - - 1,614 - - .- 2,102 2,307
1964 811 - 811 2,000 177 - 1l 2,900 - - - 3,611 3,799
1965 96) - 967 2,316 160 w2 - 2,66 - - - 1,13 3,635
1966 955 | 956 2,308 243 219 b~ 2,911 - - - 3,343 3,867
1967 1,066 i 1,067 2,166 208 1,010 10 3402 4 - 3 1,236 4,403
1968 904 - 904 2,112 170 338 I} 2,065 }!] - 10 1,254 3,717 .
1969 1,069 - 1 1,060 2,243 - n 412 1y 2,149 - - - 3,302 1,009
1970 895 .- 895 1,691 - 92 945 698 3,426 - - - - 2,586 4,321
1971 640 4 652 1,822 39 340 502 2,403 - 2 2 2,110 3'0575
1972 569 - 569 1,226 22 439 - 1,606 | 2 K] 1,79% 2,25013
1973 687 - 687 915 38 447 - I,400 \ - ) 1,603 2 088
1974 945 2 947 1,31 27 20 2 100 — 15 15 2006  2.142
1976 1,507 - 1,507 916 26 148 - 1,009 4§ N 30 2,420 2.634
1976 2,550 - 2,650 958 24 3 - 905 1 ' - 1 3,509 3,536
1977 5,64) - 5,647 1,414 35 128 - 1,877 ] 7.3 B T 7,068 7,258
1978 7,228 jo 7,258 2,26) 1 - .- 2,344 8 ] 9 9,503 9,611
1979 8,835 - 8,815 2,516 23 6 1 2,545 4 64 68 11,355 11,449
1960 11,136 - 11,136 2,412 43 - 5 2.466 | - 1 13,549 13,497
19481 10,324 1 10,325 2,511 15 - - 2,626 46 | 4] 12,881 12,090
1962 11,148 - 11,148 3,971 21 - - 3,994 1] - 8 15,127 15,1564
1983 9,137 ) 9,144 4,010 30 - - 4,040 4 - 5 13,160 13,197
1984 6.835! 2 6.63)  3.293 6 - 1,299 ) ; ] 10,135 10,143
1985 4,757 I 4,250 2,259 30 - - 2,297 2 - 2 7.008 7,087

Yincludes 14 mt from 5NK.



Tabla 9.2 . Percentage distribuction of USA commercial otzer

landings (metric tons, live) of American plaice, by
By 1 - v - - .

vessel tonnage class™, Irom cthe Gulf of Maine (Area

and Georges 3ank (Ar=s=z 3Z2), 1564-1984.

trawl

37)

GulZ of Maine [(Ar=a SY)

Geofges 3ank (Area 5i2)

Class Class Class Class Class Class

feazr - 2 3 4 - Total 2 3 4 Total .
1564 70.0 28.8 1.2 100.Q 11.2 80.4 8.4 100.0
1365 78.5 22.3 1.2 100.0Q" 13.3 71.7 15.0 100.0~
1964 73.1 5.7 1.2 100.0 9.8 71.3 18.9 100..07~
1967 88,3 31.1 2.6 100.0 5.2 32.4 12.4 100.07
1968 | 64.3 33.0 2.2 100.0 2.8 4.7 12.7 100.0 -
1963 68.0 28.2 3.8 100.0 4.7 30.1 1s.2 100.0
1870 70.6 5.4 4.0 100.0 1.3 33.1 15.4 100.0
1371 71.L 24.5 4.4 100.0 2.3 35.2 12.53 100.0
1372 87.2 9.4 3.4 - 100.0 1.% 38.9 9.5 100.0
1973 89.% 27.3 3.1 100.0 1.9 32.7 15.4 100.0
1974 73.2 3.9 2.9 100.0 3.7 30.3 16.0 100.0
1975 73.4 25.0 1.8 100.0 . 3.9 381.0 15.1 100.0
19758 70.2 23.2 1.8 100.0Q 5.4 79.1 5.5 10Q.0
1977 3.3 23.7 1.7 100.0 3.8 77.3 13.9 100.0
1973 83.4 30.9 3.8 100.0 4.3 33.9 12.7 100.0
1979 62.3 34.3 2.9 100.0 5.0 78.1 16.9 100.¢Q
1980 82.2 33.3 4.3 100.4 4.1 8.8 27.2 100.90
1981 80.0 4.7 s.3 100.0 8.3 §7.% 25.9 100.0
1982 $7.9 4.1 8.0 100.0 5.0 70.4 24.4 100.0
1983 1.3 37.8 10.7 100.9 2.7 83.5% 31.7 100.0
1984 48.5 1.7 11.8 100.0 4.6 84.4 31.0 100.0
1983 39.3 41.0 19.2 100.0 4.2 84,7 31.1L 100.0

'Class 2:

$-50 GRT, Class 3: S1-150 GRT; Class 4: 1S1-S00°GRT.
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Table 9.3  usa :::rﬁaet:‘.zl vessel tTips, diys fished™, and average days fished zerizTin, dy vessel
tomnage class-(Class 2: 5-30 GRT; Class 3: 31-130 GRT; Class 4: 131-300 GXT) Jor otzar
trawl trips landing Amarican slaice from e Guls of Maine (Ar=a 5Y), i564-1984, QJaza

30

" aT® ilso provided for ogtar Irawl ITigs ia waich plaics comprised 3
tatal eTip qacal, by weizht (dissczsd i),

Yessal Tonnage Class

Class 2 Class 3 Class 4 . . Tatals
Toead Jays 03ys Fisned Toeal days Oays rfisaed Tozal days Jays fisnea Tocal Jays Jays ~i
Yexr Triss Fished Per Trin Trios Fished Jer Trin - Toivs 2ished der Trin Trias Fished Jer 1
All Trips
1964 778 1844 0.86 : 1418 1233 .t 70 R 2.03 3366 3249 3.3
1965 3418 2070 Q.51 373 300 9.91 54 33 1.53 1343 2953 Q.4
1966 2519 1302 - Q.39 . 3640 757 q.39 32 73 2.19 3311 2839 9.7
1967 2288 1832 Q.73 1010 . 1083 1.06 18 186 2.1 3386 1944 3.3
1963 1713 2148 1.3 1033 1113 .08 39 172 1.31 2361 3433 1.2
1968 - 2120 2337 L.10 1255. 1345 1,97 184 192 1,73 3340 3374 1
{970 . 1814 3663 1,40 1239 1455 . 1.13 184 330 1.30 1087 5473 1.3
1971 1971 2308 | 1.43 37T 1201 1.37 157 319 2.23 3008 1323 T.s
1972 1789 2323 1.%0 338 1239 © 1,48 39 133 1.06 746 4300 1.3
1973 2215 25847 1.2 196 LT 1,31 118 0s 1.7 3230 1049 1.2
1974 2573 - 3006 1.12 386 1214 1.23 151 7 1.33 33813 1496 {1
1973 3710 3639 2.99 19356 1429 1.33 143 323 1.39 4961 5438 1.t
1575 2933 3491 .19 5 1633 1.40 194 453 .34 1310 5602 1.3
1977 3066 3603 1.13 1462 1934 1.32 256 538 2,21 4794 5123 t.2
1978 3das 4497 1.23 1444 2308 1.50 433 110 1.36 3327 7325 1.4
1979 3753 4906 1.30 1543 2227 1,44 338 73T 1.32 56399 7370 1.3
1930 3353 3487 1.42 1384 29352 1.56 347 53 1.33 5109 9274 1.3
1981 5711 4903 9.73 2531 1996 L.:8 366 ¢ 353 1.52 3603 3862 Q.3
1982 5348 5172 0.9 2871 3975 ‘ 1.49 423 1405 5.32 3933 11533 it
1333 8379 1963 9.78 29232 4334 1.49 414 1744 1,22 TS ¢ Lloe3 Ll
1984 4155 4932 0.30 o 3174 477 1.30 395 15662 4,21 9724 11368 Tl
1985 3308 1410 0.383 - 3313 5672 1.71 643 1570 4,18 926d%,  /1irL 13
25Q%. Trips .
1964 165 7 0. 44 2 T - Q a - 187 72 a.4.
1563 Ls39 I Q.57 39 14 0.47 ¢} Q - 189 10s 4.5
1966 148 73 9.51 19 1L 0.38. 9 9 - - 167 ET) 0.3
1967 112 37 0.33 .30 1 0.37 aQ Q - 142 48 9.3
1568 39 2% 0.44 32 1z - 0.33 a Q - 31 33 Q.4
1969 (o6& 33 9.33 4 1 6.50 a Q - 110 kg 9.3
19709 51 39 9.29 Q e} - Q aq - - 31 3 0.2
1971 10 3 0.30 L <t - aq Q - 8 3 0.2
s 13 7 0.39 1 <l - ] ] - 19 b 2.3
1973 1 2 1.16 3 3 1.50. a b - 12 . L2
1974 oz 99 1.38 3 3 1.00 ] Q - T3 102 1. 3¢
1975 173 112 0. 44 19 T 9.37 L <1 - 195 119 0.s]
1975 259 75 1.40 42 5z .24 Q b} - 511 423 1.3
1977 364 536 1.04 394 145 1.24 Q Q ~ 381 731 t.0°
197% 825 312 1.30 143 188 1.31 Q e} - 768 1900 1,58
1973 304 1447 1.30 221 343 1.53 2 1 0.350 1027 1791 LT
1930 910 1508 .56 77 :08 1.50 13 19 Q.77 1193 1928 1.51
1981 1060 1564 9.75 512 165 9.91 15 17 .13 1587 1948 0.2
1982 1975 1112 1.07 il 331 1,34 7 81 1.37 1393 157 Lot
1983 1408 1242 Q.38 191 3is- L2 4 7 1,73 1703 1573 V.92
1584 1247 362 0.77 135 231 9.31 2 3 1.5 1533 1196 0.73
198s a7 562 9.59 103 106 .03 3 5 1.00 923 874 Q.73

'Qays fished with <Tawl on Sotzom was darived 9y dividiag hours fished wich tTawl an dotlam by 1:.9.

’ .
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raple 9 4 USA commercial vessel 2=ips, days fished', ind averags days fished ger Tig, 92y vessel
onnage Slass (Class 2: 5-3Q0 GRT; Class 3: 31-150 GRT; Class 4: 151-300 GRT) for aczer
tTawl <Tips landing Amezican plaicz fzom Georzes 3ank (Ar=a 3Zs), 1964-1984, Jaca are
1130 presented for otisr zTawl :Tips ia which 3laice camprised 30% 9T aors 2f e sotal
tTip <atch, by weight (dis=gzad 1Tig) .

Yesse!l Tonnags Cliss

Class 2 ] Class 3 Class 2 Teeals

Togal Jdays QJays Fisasd Total Jays Jays Fisned Tocal Jays Days Fisned  Total Jays Jays Fisa

Yexr Triss Fished Per Tri3 ~ Trizs Fished Per Trin Trios Fished Par Tris Trios Fished 2er Trin
All Trips |
1964 247 338 1.44Q 1632 4736 .37 Q3 1229 4,06 21202 8340 1.3%
1565 233 332 2.28 1323 233 3.48 485 2213 1,78 2523 3038 3.33
1964 248 438 1.75% 1797 5392 3,28 391 2733 4.587 2538 3097 3.43 !
1967 179 220 1.23 1532 4932 3.28 457 1933 4,23 2163 7107 5.28 |
1368 154 143 .36 1339 45258 3.24 424 1732 4,20 1973 §451 3.2% ’;
1963 33" 122 1.37 1335 3317 3.19 - 334 1348 4.04 1308 3387 5.2
1978 31 32 0.30 1304 4329 3.08 304 11353 3.30 1301 3366 5,99 !
18571 193 . 208 1.08 1350 1622 13.33 31 353 3.7, 1314 5648 J.i2
1972 147 L7 1.13 1423 5320 3.37 244 333 3.31 1821 45633 3.54 '
1373 34 120 1.23 . - 1287 4511 3.36 - 53 353 3.31 1319 3486 3.3%
1974 208 LT3 9.33 1190 1382 3.33 292 1033 3.34 I8-F1] 377 3.4
1973 293 31s (.08 1828 4749 3.57 381 1237 3.57 2542 3331 3.39
1978 173 208 .1 1151 Y NY-| 3.58° 259 381 5.23 1538 5297 3.28
1977 34 24 Q.36 1649 4920 3.06 - 173 7 2.32 2118 331S .30
1973 322 23 Q.71 1373 3379 1.38 349 383 .73 1844 70640 .57
1979 183 333 1.28 1s33 4230 2.47 409 1538 1.38 3417 3174 1.38
1980 318 429 1.38 378 3333 2.45 708 1974 .73 3442 3236 1.4
1981 494 518 1.06 2177 3380 .79 712 1330 3.30 3373 3749 1.33
1982 313 453 Q.33 2334 8330 .30 732 3Q13 5.36 3443 1Q0s3 1.73
1833 338 2158 Q.30 2001 3389 .99 i0s , 3214 3.39 3142 3471 3.91
1984 347 - 235 9.32 2248 7350 3.350 730 3498 4,42 3382 11830 3.4
1933 78 330 1.33 - 2149 7933 3.48 T 3432 4,42 5222 LL174S 3. a4
250% Trips

1964 14 AT 3.36 33 Y- .36 Q Q - 2 5 213 .36
15658 3Q 100 - 5.33 53 208 . 3.73 . l 1 .90 5 © 307 3.57
196& 4 53 4.21 88, 233 : 3.51 l 1 1.00 33 299 3.350
1967 13 42 3.23 100 354 . 3,34 3 E) 1.90 118 AQ7 3.47
1568 2 3 2.30 9 230 3.30 L 2 2.Q0 i3 137 3.44
19639 7 15 3.71 46 153 2.32 1 3 1.00 74 180 1,43
1970 Q Q - 78 lda 1.39 T 13 .14 id ' 139 (.39
197 1 <t - 42 n 1.438 7 E) Q.36 30 T 1,34
1972 Q Q - 25 73 2.31 2 H 1.90 23 73 1.38
1373 ] Q - : 14 34 © 2443 3 3 1.30 17 37 1,138
1974 Q q - 33 38 2.87 M 3 {.30 33 37 1.33
1973 7 14 - 1.00 ' 19 (17 .39 S 16 3,20 - 3l 147 1.1
1978 2 <l . L. 21 30 2.33 2 S 2.50 s 33 .29
1977 2 <1 - 5 39 .27 S 7 (.40 33 L) .90
1973 3 s 0.83 . 37 34 .27 2 5 2.30 47 94 2.00
1979 33 3 Q.27 ' 54. 36 1.48 H] 3 1.80 92 113 1.23
1930 3 9 4.50 24 4Q . 187 7 3 1.29 357 58 1.7
1981 25 21 0.31 32 128 2.02 2 b 1.30 30 {31 [SRCY-&
1932 3 1 Q.34 148 423, .90 . 21 53 .38 192 184 1.82
1983 4 L 9.18 132 129 3.37 19 s1 2,58 153 497 3,28
1984 14 7 Q.50 1Q9 313 2.37 13 53 3.06 13t 373 1,06
1985 7 E] Q.36 4s 1S3 3.38 0 14 2,29 ' i 204 2.33

*0ays fished with tTawl on 90tIom was derived Dy dividiag Nours fished with tTawl on deottom by 14.0.
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Tapla. 9.8 USA cszmercial landings (L)%, days fishaed (2F)?, and landings Der day Fisped (L/OF), Sy vessel
zonnage class (Class 2:5-30 GRT; Class 3:351-150 GRT,; Class 4:151-330 GRT), of American plaics
for otzar Tawl ITigs cazziing plaics Irom ie Quil 9f Maine (Area 35Y), 1964-1984, Qaza ars
1ls0 proyided Zor otizr ZTawl tTips ia Which plaics <omwrised 30% ar mors of ihs otal mip
cacch, 9y weight (diresczead 2Tip). )

Yessel Taonnags Class

Class 2 Class 3 2Liss 4 Total
Yeax L JF - L/DF L 0F L/0F L oF L/0OF L IF L/og!
All Trips
1964 $33 1844 9.30 21 1233 a.17 3 142 0.06 788 5259 a.1s
1963 538 2070 9.34 103 300 Q.23 11 33 9.13 312 19538 3.32
1966 534 1302 9.36 231 787 9.30 1 79 Q.18 198 2533 9.34
1947 532 1632 0.44 320 1063 Q.30 27 (136 a.15 1029 2946 a.36
1963 562 2113 a.25 236 11s 3.2% 19 172 Q.11 367 3433 Q.25
1569 708 1337 0.38 94 1343 0.22 10 292 0.4 1042 3574 9.7
1870 317 3843 q.17 222 1453 Q.13 33 330 Q.10 372 3473 J.148
1971 452 2309 0.18 154 1201 9.13 13 318 0.99 336 4329 9.13
1372 572 2323 9.13 163 {389 - 3.13 L9 1a3 9.10 554 1300 a.13
1973 152 1867 .17 vad 1T a.15 0 208 3.10 549 1049 9.18
1972 551 3006 9.22 213 1214 2.13 25 7% Q.39 390 1196 9.2
197% - 1048 3499 9.13 338 1429 6.15 13 323 0.07 1327 5454 0.17
1978 1570 3491 0.18 471 1458 q.10 38 183 9.08 1373 5602 a.15 .
1977 3639 3603 ‘1,01 1497 1934 .17 30 538 9.t 5225 5128 9.33
1973 410 4407 - l.30 078 1308 0.39 138 110 3.19 5724 732s 3.3a.
1979 4359 4306 2.39 2833 1227 1.18 127 737 a.51 7711 7370 1.04
1930 5353 3437 1.97 . 3151 2932 1.97 108 353 3.18 3413 3274 1.04
1931 5113 4908 1.15 3340 1996 t.13 333 353 0.364 10193 3862 L9
1932 4316 4172 1.02 5722 3974 0.94 371 1408 9.32 10909 11533 1.3&
1983 1343 4983 3.33 3200 4334 a.73 304 1744 9.32 3477 11063 073
1984 1951 4932 0.30 2547 47T 3.33 733 ide2 9,45 2351 11348 2.3&
1985 1765 410 9,44 1313 3872 3.32 354 2570 9.32 433 13752 9.33
>30% Trips .
1964 16 72 119 <t <l - Q Q . 26 72 1.19
1963 103 31 1.13 25 14 1.36 Q a - 129 . Los .23
1964 103 73 1.37 2 (1 2.00 aQ Q - 125 ¢ 136 1,18
1967 33 57 1,41 31 11 2.32 G Q - 120 18 2.52
1968 i 25 1,17 s 12 2.08 0 Q - 71 33 1.38
1969 91 33 2.50 3 2 1.30 9 o) - 34 5T 1.58
1970 10 3 1.11 ] a - 0 Q - 10 3 1.1t
1571 3 3 1.00 <1 <1 - Q 0 - 5 3 1.90
1972 7 7 1.00 1 <l - aQ a . ? 7 t.00
1973 14 27 0.54 12 H 2.40 a aQ . 25 T 1,43
1974 109 39 .10 z 3 9.87 a a - 111 102 t.99
1973 142 112 1.27 0 7 1.36 qQ <1 - 1582 11 1.e7
1978 501 376 .33 125 52 2.57 a 3 . 524 128 1.54
L9377 1541 536 .83 22 145 2.91 b} Q - 1963 731 1.59
1973 1997 312 2.46 STT 183 5.07 Q aQ - 2574 1000 1.0
1979 2958 1447 2.04 1103, 343 5.22 1 1 1.00 1062 1791 1.38
1980 3154 1508 2.29 1132 108 .77 - 24 10 2.140 4310 1925 2.7
1981 3693 1564 .38 406— 465 5.08 51 17 3.00 7086 1046 1.58
1982 3737 2112 L.77 1106 331 1.01 24 1 2.1 1867 2574 1.33.
1983 2136 1242 L7z . 518 528 1.30 14 7 2.00 3788 1573 S 1.Ts
1984 1213 362 1.25 373 $ 231 1,84 1s 3 5.00 1606 1196 1,33
1983 338 3862 Q.36 125 106 1.17 12 3 t.37 476 ard 1.91

! MetTic tons, live weighe.
zUays fished with trawl on Jotzom vas derived by dividing Mours fished wizh tTawl on botiom By 14.0.

Total landings per day Ifished was darived 2y '«:izh\:ing individual tonnage <lass landings races by he perc=ntage of <octal
landings Tepresented ia sach vessal class ind summing the weighted landings rates sver the thr=e vessel class catsgories.
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Table 9. 7 USA <ommercizi landings (L)%, days fished (OF) * and landings cer day fished (L/OF), by

vessel tonnage class (Class 2:35-350 GAT, Class 3:51-130 GRT,; Class 4:151-300 GRT), of Aaerican

plaic= for ovier tTawl irips carching jlaic2 from Georges dank (Ars=a 57¢), 19641984, DJazz

az® 1lsg providad for otiar rawl Tips ia wailch 3ilaice comprised 30% or amors of :le 2atal

. iTip cazeh, 9y weight (dizectad ¢rip).,
Yessel Tonnage Cliss
Class 2 Class 3 . Class 4 Toral
Year L qF L/OF L JF L/OF L JF L/0F L F L/
) All Trips
1364 193 3ss 9.30 1420 4736 9.30 - 49 1229 0.12. 1747 3344 9.
19635 317 332 Q.40 1704 5239 9.27 33% 221 3,18 237 9038 Q.
(344 217 4386 Q.50 15386 3302 0.27 4121 2733 9.13 . 23224 3097 Q.
1347 107 220 Q.49 1707 4952 Q.34 57 1933 3.13 071 To7 Q.
1963 43 143 . 0.30 1425 4525 Q.32 114 1732 J.12 {443 4451 9.
1963 i1 122 0.4 1338 1417 9.31 264 1348 2.20 1733, 5387 3.
1970 s 32 q.30 1334 4323 9.31 - 247 1153 9.21 1506 3344 J.
1971 i3 203 9.17 1235 4622 9.23 138 333 3.22 1309 34648 Q.
1972 20 173 .11 {039 3320 3.20 114 338 9.12 1223 43473 3.
1973 v 20 a. 14 734 4511 Q.17 141 353 3.1% 312 3486 J.
1874 33 173 9.23 341 4562 g.13 187 1033 2.18 (047 37T g.
1973 33 313 3.31 027 4749 3.30 379 1237 9.1% 21504 3331 J.
1978 st 03 g.2s 750 4113 Q.13 147 331 .17 343 5207 q.
1977 34 124 .24 1031 4920 0.2 7154 7 J.34 1399 333 J.
1573 32 223 .40 1797 3379 2.31 178 353 9.2 21838 7064 3.
1879 21 333 9.3& 1399 4230 Q.30 412 1538 2.2 2432 3174 3.
i9%0 36 429 Q.22 1538 3333 2.27 434 1974 9.32 2323 3234 3.
1981 153 519 Q.30 1448 3330 Q.23 332 2330 3.27 2433 3749 Q.
1532 191 453 Q.42 21534 4330 Q.41 333 3013 3.31 3313 100S3 g.
(933 [as 243 9.39 1533 3389 9.42 122 3214 3.38 3371 3471 a.
(334 47 233 9.32 077 73s0 3.2% ' 1901 34958 3.29 3223 11530 J.
{983 34 230 90.33 1448, 7933 q,13 4396 3432 9.2 2238 L1845 Q.
250% Trips .

1964 ur o7 2.49- 423 166 . 2.33 Q- 9 - 346 213 1.
1965 21 100 2.21 473 20s .32 4 7 .00 700 307 2.
1964 115 53 1.97 5Qs 139 .11 i { 1.00 422 299 1.
1567 EL) 43 Col.57 433 334 1.35 18 8§ - .87 37 02 l.
1968 10 3 .00 333 230 .30 4 2 2.Q0 347 237 l.
1949 4s 15 1.73 313 153 .08 { 1 1.90 344 130 2.
1979 Q s} - 310 (44 2,18 31 5 2.97 41 133 2.
1971 < <l - 147 71 .07 21 4 3.30 163 T 2.
1372 9 Q - 93 73 1.27 ! 2 0.30 34 73 1
1973 9 aQ - 52 34 1.33 & 3 2.900 33 3T 1.
1974 s ] - 134 33 1.32 10 3 (S (44 7 ‘.
197% 2 14 1.57 184. 117 1.537 u 16 .31 27 147 i.
1978 1 <l - 41 5Q 1.22 4 3 Q.30 87 33 L
1977 1 <l - 99- 39 ‘1.4 3 - 7 1.368 114 &4 l.
197% 3 M 1.20 510 ] 14. 1.79 4 3 1.4 166 4 l.
1979 s 9 1.467 N 149 36 1.33 ) 13 3 1.43 CITT 13 L.
1980 7 3 q.7% 78 49 .50 33 3 3.87 114 33 2.
1981 33 1 L.57 50 123 .90 19 5. .30 302 1s1 1.
1982 - 34 193 3.09 970 433 2.29 108 30 1.16 {2 48¢ b
(983 4 { 4,90 731 143 1.39 32 s1 '!.30 347 197 '
1984 Ll ? 1.37 342 313 1.29 33 33 .53 146 373 i.
158s 4 16 . 2.78 143 194 q.

] 0.53 104 ‘152 Q.38 33

IMecTic tons, live weight.

10ays fisned with iTawl on S0tzam vas derived Oy dividing hours fished wizh tTawl on Sotzam by 13.J.

“oral landings per day fished was derived. by veighting individual tonmnage <lass landings “races Yy ¢he percentage
of toral landings“reoresencad in each vessel cliss and susming e weighted landings cates over the thrs= vessel

class catsgories.

¢



Table 9.8  Stratified mean catch per tow in pumbers and weight (kgs) for American plaice from USA
of fshore spripng and autumn bottom traw) suryeys on Georges Bank (Strata 13-25), in the
Gulf of Maine (Strata 26-30 and 36-40), and for the combiped Gulf of Maipe-Georges Bank
area, 1963-1906, . '

Georges Bank Gulf of Malne Combined Gulf of Haine-Georqes Bank
Spring! Autumn . S rtngl Autumn Sirintl Autumn

Year Nos. dff' Nos. Ht. ﬂog. — Wt. - Has. Wt Nos. WL, Nos. Wi
1963 - - 10.00 5.49 - - I7,00776.19 - - 141 5,87
1964 - - - 5.5 1.99 - - 10.63  3.63 - - 8.23  2.87
1965 - - 4.13 1.23 - - 18,12 6,98 - - 11,96 3.9
1966 - - .18 3.2} - - 23.44 6.29 - - 12.71 4.90
1967 - - 5.04 1.13 Co- - 16,19 3.50 Co- .- 11,05 2,68
1960 5.91 1.61 6.03 1.29 16.14 4.96 10,02  4.208 11.42 3.42 .61 2,90
1969 7.04 2.20 2.84 1.1 9.90 3.90 11.61  3.40 8.58 2.68 1.5 2.39
1970 4.01 1.44 4.9  1.50° 6.65 2,11 1.17  2.44 5.43 1.0 6.46 2.0l
1971 3.08 1.13 3.03 0.9 4.42 1.37 11,26 2.06 3.00 1.26 7.41 1.96
1972 3.24 1.2 3,268 0.87 5.17 1.36 11,00 2,21 4.28 1.30 7.44 1.59
1973 2.10 . 0.79 3.73  0.80 11.56 2.11 8.29 2.04 1.20 1.06 6.19 1,94
1974 4.89 1.30 1.37  0.3% R B 2.4) 11.62 2.32 6.33 1.93 T 6.90 1.41
1975 2.70 1.04 3.96 1.23 6.52 2.32 11.60 3.45 5.04 1.73 8.12  2.43
1976 3.26 0.99 2.80 1.03 19,20 5.40 16.13 4,67 11.06 3.37 9.99 . 2.99
190 4.35 1.36 .73 2.39 23.36 8.35 21,19 7.42 14.69 5.13 14.39 510
1978 5.32 1.60 65.12  1.80 16.14 5.72 29.33 11,00 10.61 J.02 18,45 6,76
1979 2.75 1.05 3.93 .22 16,90 1.12 16.80  7.84 10.42 4.32 - 10,87  4.81
1960 9.71  1.39 6.6)  3.16 3295 11,35 24,63 11.07  22.13  6.06 1.3 7.42
1961 11.27 3.04 5.62 2.14 33.72 13,87 20,73 9.99 23,3 0.22 13.76  6.37
1982 11.46 1.04 6.56 2.00 16.45 6.76 6.27 3.29 14.16 5.6} - 6.41 2.70
1963 4.42  1.94 . 3.23 1.5 22.42 2.3 1594 5,28 16.02  4.03 10,31 3.5)
1904 1,72 0.65 1.08. 0.76 6.8 2,10 11.65 2.93 1,00 1.4 7.09  1.93
1985 1.96 . 0.63 2,38 0.70 7.564 2.01 1.0 3.18 4.98 1.91 1.04 2.09

lSprtng surveys, 1973-1901, were accomp)ished with a "4} Yankee® traw), spring suryveys in other years were
accomplished with a "36 Yankee" trawl. HNo adjustments have been made to the catch per tow data for these
gear differences. :
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10. MACKEREL

Source Oaocument: Overholtz, W., and 3. L. Parry. 1586. Uodata of the
Status of the Narthwest Atlantic Mackaral Stock fFor 1385,
NMFS, NEFC, Woods Hole Lab. Ref. Doc. MNo. 85-13, 135 g,

The current status of mackarsz] is dascribed in the sourcs document. The
population nhas been increasing -steadily, and several strong year classas nave
recruitad in recant years. Prasent catches ars small comparsd to those
occurring from 1969-1978, ind fispning mortality astimatad “rom YPA is low.

Discussion

The recreational fishery statistical surveys that have deen <onductad
sinca 1979 need to De axplaorsd for laagth fraguency. ¢ata in order %0 avoid the
nead to apportion the age composition of 2ither the U.S. ar for2ign commercial
catch o the rsacresational catch. The issue af one versus two stocks is still
open and althougn the Canadians are performing stock identification wark, many
falt that tagging studias would helg clarify the issue. Tners nRave deen
Canadiam tagged Atlantic mackersl caught ia the Mid-Atlantic. Tne gossidle
usafulness of biolagical tags (parasitas) ~as also mentioned and rasaarch
deing conductad. by NMFS a3t its Oxford laboratory w#ill Se addrassad next year.

With the extansive rebuilding of the stocks sincz fishing nas deen
restrictad (it was notad that the very high 400,000 mt catches during the
early 1970's may have been underreportad), theorstically saveral density
~dependent factors may decome important in the futurs. [n addition o the
possibility of parasita loads increasing, thers potantially could bSe density
dependent growth, mortality, and maturity changes. The impracision of YPA
analysis at very low fishing levels laed to discussion af using Atlantic
~mackerel stocks for an experimental fisnery. Although at this time the efvort
levels needed to significantly impact upon the sTocks are not Xagwn. An ad
hoc working group was formed o deveiadp a concaot pager far our next
workshop. That .group was charged tg detarmine the Denefits and costs of in
expanded experimental fishery uponm rsvisw of the Zuropean/ICZS studies and
with emphasis also on the problem of river herring dy-catch. Thera was no
commitment of support for the affort beyond the scientific merit and the
warking group's efforts were not unanimously suppertad.

Wark is beginning on the intaractiaons of Atlantic mackerzal with sand
lance, herring, and marine mammals. No conclusive results ars yet availaple
although thers does saem to Ye some indicatians of oradators switching mors to
mackeral.,  Fiftaen to 20% of the recantly analyzed dists of cod and spiny
dogTish contain mackeral.

The Atlantic mackerel, squid, and buttarfish FMP Amendment #2 change from
fishing year to calendar year was approved in 1986 and thus all quota satting
requiraments were moved forward 90 days. Thus data in the source document,
with addition of the spring 1986 survey indicas and VPA, will pravide the
basis for 1987 quota setting.
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11. BUTTERFISH
Sourcz Ogcument: Waring, G. T., and 2. 9. Anderson. 1333, Status of tha
Northwestarn Atlantic 3uttarfisn Stock--1383. MMFS, NEFC,
Woods Hole Lab. Ref. Doc. No.83-41, 39 7.

Commercial Fisnery

The total intarnational catch af buttartisn declined 58% from 12,254 mt
in 1984 %o 5,139 mt in 1985 (Table ll.1). The intarnational catch peakad in
1973 at 19,500 mt, most of which was takan oy distant-watar flaets (QWF) in
conjunction with their squid fisherias. The DWF caten dec11ﬂ=a.frcm 428 mt ina
1984 to 400 mt in 1985, r=orzsenting the fourzh cansacutive yearly decline in
- OWF catches. Tne USA catch declined {rom a record nigh level of 11,325 mt in
1984 o 4,739 mt in 1985, .Tne decline grimarily rafiectad 3 raducad axoors
markat far “super small" outtarfisn, and decr=2asad availanility af larger
duttartisn.

)

Discard ratas of small buttartish continued co 2e ralatively high (30-30%
Dy weight of the landed catch) as new {r2ezar-frawlars and some atTar Zrawliars
aquioped with siz2-zorting machines cantinue g {ish ia ar=as of n:gn
abundancz of small outterfisn. Thesa machines sgiact markezaols 7isn and
discard sub-marketable fish at sea, thus allowing vessgls o maka a oraficabls
trio. ' .

Buttarfish are managed under the provisions of the Fishery Management
Plan (FMP) for the Atlantic Mackarel, Squid, and Butterfish rwsher1es,
developed by the Mid-Atlantic Fishery Management Council (MAFMC). The FMP
currently allows an annual buttarfisn catch (USA and forsign combined) of uo
to 16,000 mt, wnich is =quivalant %o the maximum sustainable yield (MSY) for
this specias. The allowable domestic harvest is lass than or aqual to 156,000
mt, minus the OWF by-cat cn total allowable lavel aof farsign fishery (TALFF).
The TALFF equals &% of the allocatad portion of the Loligo TALFF and 1% of the
allocatad portions af the [1lex, mackeral, silver naka, and rad haxa TALFF's.

Survey Abundanca [ndicss

_ Lhe catch index (all agas) from the NEFFC 1985 autumn bottom trawl survey
(1.2 kg) increasad 33% {rom 1984, and equalled cthe r=cord high 1980 value
(Tdn e 11.2). Likewisa, the recruitment index (numbDer per tow at age Q)
(286.3) and the age L+ index (l00.4) from the 1985 autumn survey increasad
5.7% and 7.5%, respectively, above 1984 values (Table 11.2). Addizionally,
the age L1+ index is a record nigh value for the l8-year (1968-1985) time
saries. Age 1, 2, 3, and ¢ fish accountad for 85%, 12%, and 1%, raspectively,
of this index. The indicas of relative abundanca dy age (Table 11.3) have
shuwn incr=ases among nearly all age groups recently.

Size compositiaon and abundance data for butterfish inhabiting five
"geographic sub-regions of the northeast coast wers assassed from NEFC inshore
and offshore bottom trawl survey data (Waring 1586). The {ive sub-regiens
were: (1) offshore, south of Hudson Canyon, (2) inshore, south of OJelaware
Bay, (3) inshore, north of Delaware 3ay and offshore of Long I[sland,
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(4) Southern New England, and (3) Georges 3ank. Thasa ralatively
sub-ragions wers identifiad basad on consistancy of patzarns in s
composition and abundancz of bduttarfish over time.

Significant differsancas in the sizzs composition of butTarfish wers
apparent between the five geaggrapnic arsas axamined. Average sizas of
outtarfish in the SNE area (currsntly accounting for the orsdominancs of
landings) are generally intarmediata between subar=as £o the south and west
(occupiad by smdllar duttarfish) and ar=as te the north and =ast (innabitad by
larger fish). However, average duttarfish abundanca (numoers and weignt par
standardizad survey taw) nas Yeen graatast of7 SNE sinca 1380. This spatial
distr;bution by siza groups confirms 2arlier work 0y Anderson and Waring
(1981).

Summarz

The 1985 autumn survey values rsarasant cthe sixth year in the gast saven
years that abundanca indicas wers graater than values obsarved quring L9373~
1976 wnen total buttarfish catcnes wers hign (11,200-19,300 at). Tnis
suggests that sufficisnt fish ars availabls g suoport 3 ¢ateh up o the
maximum (18,000 mc) currently allowed oy zhe FMP. However, the lzangth
composition of aii age Q and 81% of the age Ll butterfisn taken in the autumn
1985 survey wers below marketable size. Therefors, discard ratas during=l988
will probably continue to be nigh under current fishing practicas. Sincs
duttarfish have a short lifa span (about ¢ years) and a relatively hign
natural mortality rats (M=0.8), delaying the age of first harvest from age O
to an older age does not lead to higher yields, as would be the case far
longer-Tived species with lower natural mortality ratas. One benefit from
delaying capturz would be that a largéer Fisn would probably command a nigher
price per gound to the fishermen. However, i¥ {ishing mortality wer2 raducad
on age 0 and undersize age 1 fish, stock Diomass, on average would incr=ase by
at least 253. An incraased stock will improve spawning potantial, hopefully
gnsur2 a nighar grobapility of groducing good r=cruitment, and grovide a
buffar to nelp support the fisnery in the avent of goor recruitment.

Oiscussion

The low abundance index faor 1982 was addressad and protably is attribut-
able tu the fish not being available or vulnerable to the gear it the specific
time of the survey.,K Whether the fish wer=2 in desper watars or thers was
simply a magnified day/night diffarenca in 1982 is presently unknown. Sinc2
the 1982 year class appearsd quita strong in 1983 as l-year-olds, it was

agreed that full cradibility could not bde given ta the 1982 age 0 index.

The possibility of yield levels increasing is a very d4.7Ticult question
because the U.S. boats appear to be targeting on small fish. There are,
however, indications that we may be beginning to stockpile biomass in the
older age groups (Table 11.3). There was a consensus that between 1969 and
1976 when foreign nationals were fishing heavily in the EEZ, the stocks were
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overfished and there were few age 2 and 3 fish. However, the large
coefficients of variation may preclude detection of differences. It was
recommended for the next workshop that Z be calculated from the annual age

composition.

Preliminary results of the mesh selectivity study on butterfish requested
by the Mid-Atlantic Council were presented. Since this analysis is expected
to be completed in the next couple of months, no summary of the literature
survey and presently available data will be presented here.

In summary, the stock appears in good shape. The lack of large fish off
Southern New England/Long Island appears to be more because of the
preponderance of small fish (from the past several excellent year classes)
simply overwhelming the numbers of larger fish. Ideally, there appear to be
new opportunities, if vessels can be encouraged to fish in areas of large fish
concentrations (Waring 1986).
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Table 11.1 Nominal catch (mt) of butterfish from Northwest Atlantic
Fisheries Organization (NAFO) Subareas 5 and 6, 1983-1985.

: NOMINAL ADJUSTED NOMINAL
YEAR USA FOREIGN CATCH CATCH !

1983 4,905 630 5,535 6,816

1984 11,825 429 12,254 16,854

19852 4,739 400 5,139 7,509

I Adjusted to account for non-reported discards.

2 Provisional

Table 11.2 Indices of Relative Abundance (stratified mean catch per
tow) for Butterfish by Age Group Derived from NEFC Autumn

Bottom Trawl Survey Data, 1983 - 1985.

AGE 1 , WETGHT
Year AGE 0 AND OLDER TOTAL (kq)
1983 358.8 92.4. 451.2 12.8
1984 - 268.6 93.4 362.0 11.4
1985 286.3 100.4

386.7 15.2

*Strata 1-12, 61-76, 13, 14, 16, 19, 20, 23, 25 (offshare);

1-46 (inshore).



Table 11.3 | (nadices of Relative Abundance (Stratifiad mean number
per tow at age) for Butzarfish Oerived from NEFC
Autumn Bottom Trawl Survey Qata, 1963-1985S.

77—

Agqe

fear Q i 2 4 Total
1968 41.28 50. 53 1.64 .10 33.61
1969 19.48 18.82  2.12 6 50.58
1970 26.43 11.2¢ 0.86 .10 18.50
1971 208.35 8.78 0.70 24 213.53
1972 73.20 8.34 0.31 .05 31.90
1973 [19.10 27.73 sa .07 148,45
1974 82.13 15.96 1,74 .37 100. 20
1973 26. 34 17.54 171 ls 15.74
1976 110.53 25.50 2.12 .33 139.38
1977 47.73 12.78 §.22 24 36.97
1978 134.96 7.96  10.18 .05 154.15
1979 231.51 73.01 4.85 .18 09.55
1980 233,19 80.42  18.82 .73 .04 333.20
1981 234.55 47.14  12.88 .29 .01 294.87
1982 80. 31 25.12 473 L4 14 L1144
1983 358.77 78.49 10.70 .25 Q7 451.28
1984 268. 60 79.55 (a7 .79 362.01

236.28 3549 12.40 27 .09 386.71

1985
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12. LONG-FINNED SQUID

Source Qocument: Lange, A, M. T. 1984, An Asses=meqt of the Long-Finned
"~ Squid Resourcz off the Northeastarn Unitad Statas-Autumn
1984. NMFS, NEFC, Woods Hols Lab. Raf. Qoc. Ne. 84-37,
24 0. :

The Fisherz

The USA Loligo fishery was grosacutad about qua]ly in Subar=as .3 and &
during 1985, witn aoout 4,301 mt reoorzad from Subarea 3 (primarily south of
Cape Cad), and about 3 253 me. (1nc1ud1ng 1,082 mt from joint ventursas) {rom
Subar=a §. The total domesg1c narvest was 10,L33 mT dur1ng 1988, down 12%
froam the 1984 landings, out still almost five times the 08 32 average (7
12.1). Joint venturas with Japan, (caly, and Soain, ~n.1= z2Kking abaut 34% o
their total allocation, accountad for about 1% of the USA Lolico narvest
during 1985, comparsd o about 7% during 1984, Oomestic landaings wers
distributad throughout the year in 1985, with oeaks during May and AugustT in
Statistical Ar=as (SA) $537-338 and during July in SA 811-818. Tne fishery nas
been dominatad Dy tan class 3 ottar trawl vessals (51-130 GRT) sinca 1978.
Most of tne diractad catceh (dafined ias the catch from thesa tripgs for wnich
squid accountad for over 75% of the total) prior %o 1984 was atTridutad o the
inshora fisnery in Vineyard and Nantucket Sounds (SA 338). I[n 1984, the
diractad catch in SA 337 (offshore, Southern New Zagland) incr2asad to account
for 42% of the SA 337-339 total comparsd to lass than 3% in pravious years.
This offshore {ishery accountad for 89% of the fishery during 1985, :

The: distant-watar-fleset (OWF) catch during 1985 was 6,549 mt (Table
12.1), with Italy and Spain accounting for 37% and 41%, respectively. Tatal
catch (USA and UWF) during 1985 was about 25% less than that takan in 1984,
and about 31% below the average saen sinca the for2ign dirsctad fishery degan
(1970-1983).

Commercial Lsngth Frequencias

Laength frequency data from the 1985 USA fishery in SA 937-539 indicata
prasancs of saveral age - classas throughout most of the year (Figure 12.1).
Significant numbers of large individuals (>25 cm, probably about 20-24 months)
were prasent from January through Mzy, and again in Seotamber and Novemper.
Similar size distributions were evident in the samples taken from the SA 81ll-
638 (Mid-Atlantic) fishery (Figure 12.2). Two major diffarencas wers: the
nign propor?ion of small (<10 cm) ;qu1d taken in April; and the much higher
" proportion of spring 1985 squ1d taken in Areas 8B and 8C during August and
Septamber. This may reflect earlie- arrival of small squid from the gravious
autumn's cohorts as the water tampe-aturs in the southern arsas increases
first; and earlier spawning and sutsequent movement of young qut of coastal
watars in the more southern arsa.

Two catch (metric tons) per unit effort (days fished) indices from the
USA directed fisnery, defined as those trips where over 75% of the catch was
Loligo, are given in Figure 3 for 1976-1985. The first index (TC 3) is based
on all ton class 3 otter trawl trips in Areas 538-539, and reflects
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the ralative availability of Loligo tao the diractad fishery which Segan th
in abpout 1974. CPUE was grzatast in 1383, 2 awest in 13783, wnila zne
index was comparabls o 2hat seen during 197%9-1582, sut well delaw the
and 1984 levels. Thne sacond CPUE index is 2asad on 211 "diraczad" zrio
Subar=as 5 and 8, for all ton classas. This index is probadbly mors
appropriats at grasant sincs it accommodatas racant movements of the
diractedfishery into mor2 offshorz arsas. Tnis total CPUE index does nat
indicatz a strong continued staep decline in 1985,

wn

Resaarch VYessal Surveys

Figqurs 12.4 shows the seasonal distributian of long-finned squid in the
NEFC survey ar=as hasad on catches during the 1385 spring and autumn rasaarch
surveys. At the time of the spring survey long-finned squid ar2 moving onts
the shelf, initially in the more sqQuthern ar=as, and are found 2rimarily in
the deeper offsnors strataz. OJuring summer cthe sTock moves antg the sneif and
into cgastal watars to spawn. 3y the time of the NEFC autumn survey immaturs
adults and young of the current year class are moving offsnerz and arz found
througnout the sheif, including small amounts in the Gulf of Maine.

M

Minimum Sicmass. and abundancz sstimatas fasad gn area! axpansion of
stratifiad mean weignts and numbers ger %aw are orovided in Taplae 12.2. These
astimatas assume L00% catchability of Laligo during daytime, whils aigntiime
tows ara adjustad upward to accaunt For orT-o0ttom movements during that
time. Tne 1985 astimatas werz the third nighest of the time serias.

The 1985 MEFC autumn bottom trawl survey abundanca index ({stratifiad.mean
number er tow) for the Mid-Atlantic through Georges 3ank strata was the
sacond nighest of the saries (1967-1985), 38% above the 13A7-1984 mean (Table
12.3). Tne gre-racruit (<8 cm dorsal mantle laengtn individuals) index was the
third nighest sinca 1967, 35% abave the 1967-198¢ mean.

The commercial CPUE indicas during 1976-1984 followed che same pattarns
as the research survey indicas faor the same year (Figurs 12.3). However,
during 1985 CPUE continued to drop from the 1983 hign, wnila the survey index
showed 2 significant increasa. As mentioned previously, the total index
grobably bettar reflects the current fishery and showed only a slight decline
in 1985, Ffor Loligo, USA CPUE is primarily a measurs af the spawning portion
of the stack during the spring and summer, while the survey index is comorisad
predominantly of or=2-recruits, grogeny of those spawners. Tne consistency of
these Two measurss suggest 2 r2lationsiip between spawners and rscruits.

Praospects Tor 1386

Total abundance during the autumn 1585 Lurvey, %asad on daytime Zows was
3.2 9illion. Pre-racruits accountad for 70.3% of the zotal (2.2 2illion). IF
55% of the pra-recruits are 7rom the spring cohort, and catchability is 45%,
2.7 billion [2.2 X (0.35 x 0.49)] recruits are estimated from that cohort. As
described in Lange (1984) the autumn conort is assumed to contributa
additional recruits squivalant to about 18% of tnose {rom the spring cohort
(0.5 billion). Total recruitment from the 1985 year class is therafors
estimatad to be 3.2 villion.
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Table 4 contains estimatas of yisld of Loligo from the 1985 year class,
assuming 3.2 billion recruits, for an offshare/iasnors and an inshars fishery
and a range of fishing mortality ratas. The naturs of the currant fishery
probably falls somewnere betwesn thesa two models. Lange et al. (1984),
assuming a moderates stock-rscruitment ralationship, found the highest
aquilibrium yield assoctatad with an 7 of 0.70. VYield from the 1985 year
class at an F lavel of 0.70 is expectad %o range between 54,000 and 61,000
mt. The average F during 1978-1981 was =astimatad as 0.4l. Yield from the
1985 year class at an F level of 0.4Q is axpectad tc range odetween 38,000 and
42,000 mt. . ‘

Conclusion

High apparent abundanca of doth adults and gr2-recruits during the autumn
1985 NEFC research vessal survey suggest that current abundancsz of Loligo is
mora- than adequats tg orgvide catcnes, during 1986, at the cptimum yisid lavel
established in the Fishery Management Plan.

Qiscussion

Pravious studiss (Sissanwine and 3cwman 13978) showed day/night diffarsnca
in catchability of Laligo. Mors than two and a half times mors dicmass was
caught- during daytime taws, out 19 times mors individuals wers caugnt during
the day thanm at aight. This suggests a significantly higher gropartion of
small individuals moving off the bottom during the nignt. Thers is the-
‘potential for a stronger stock recruitment relationship than previously
-believed. However, the ralationship appears confounded becausa the NEFC
-autumn survey index may be an inconsistant measure of recruitment 9 the
foreign fishery in the wintar.

The- high current abundancs of Loligo is more than adequats for the
optimum yield. levels identified in the #MP, There was discussion o7 Zhe
patantial benerits of not harvesting all the young when first available.
Apparently saveral port agents during 1986 have noticad r=ally large Loligo.
These larger/older individuals are probably 3-year-olds. Mention was made of
the preliminary stock discrimination study conductad oy Or. Carl Berg of the
Marine 8iological Laberatory (Woods Hole). This study shaowed no separatea
stocks along the N.E. coast. The working group felt that discussion of this’
topiz should resume as mors information becomes availabla.
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Annual long-finned squid cazches (i tTic zons) fram
the Northwest Atlantic (Cape Haczaras o0 Gulf of Maine)
by the USA and the discant-water-71 (OWF), 1983-8s.

Year o USA OWFE Total

1983 : 15,9453 11,720 27,463
1984 4 11,592 11,031 22,823
1985 10, 1S5 6,549 16,704

Table 12.2 (gligo pealsi minizum Yiomass (metric tons) and abundancs
(in millions) estimactes! for che Mid-Aclantic ta Guls of
Maine, 1983-353.

Year 3iomass "Abundancs
1983 62,363 4,460'
1984 86,122 4,670
198s 35,612 4 865

From areal expansion of stzatifiad aesn weighes (Xg) and numbers per
tow assuming 100% cacchability during daytime. Nightzime cactch daca
were expanded o account for diel differences in catch (Sissenwine
and 3owman 1973).

Table 12.5 Toral and pre-recruit (<8 c3) stracifisd zean numbers per
towl of Loligo pealsi from the NEFC aurumn botzom tTawl
surveys (Mid-Atlantic to Georges 8ank), 1983-4S.

Year ) ' ALL sizes Pre-recruils
1983 373.4 511
1984 299-8 152.2
1985 4422 310.8

3

L s - . .
Stratified mean number ger tow of all sizes and of individuals
<8 cm mancle length.
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€stizated yield (in =ecric tans) of long-finned squi
issociatad with various lavels of Zishing =orzalicy
and the 1985 recruitzent level of 3.2 billien individuals

for the offshore/inshors and inshore fisheries.

£ Qffshor=/Ilashors Inshozs
.27 27,200 } 29,760
.41 37,760 41,920
.33 46,720 ’ 52,160
.70 s4.,000 40,800
.93 38,540 45,920
1.20

81,780 ' 73,280
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(ONG—FNMNED SCUID CAE

8
1

METRIC TONS FER DAY FISHED
Q.‘IO

Figure 12.3. ciceh (mecric zons) par uniz effacz (days fished) of
long=finned squid LA :nc.'uSA» dirveczed fiLshery (2ITLps wAerase
$quid accounced forc over 732 of tNe tocal cacch), 19748=385.
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O AUTIAN ASTMNCANCE NOICES AND ANMVUAL CPLE
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1

Figure 12.5 sSerecified meam aumber par 29w of lang-{ianed squid

from 2he ¥EFTC sutumna BY0cC%9m ITavl survey, snd <ommecctial C2UZ
; A ==

tn thNe directed sgquid fishery.
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II. SPECIES REVIEW--SHORT-FINNED SQUID

13, SHORT-FINNED SQUID

Sourcz Ogcument: Lange, A. M, T. 1384, Status of che Short-finned Squid
(I11ex illacabrosus) of ¥ the Northeastarn USA, Naovemoer
1984, NMF3, NEFC, Woods Hola Lab. Ref. Ooc. No. 84-38,
20 g. S

The Fishery

The USA [1lax fishery was conductead enti?aiy in Subarsz 5, during 19859,
with less than 2 mt regortad from Subarea 5. This raflecis the incraasad
importancs of the directad fishery in the Mid-Atlantic ar=2 and is 2 sharp
contrast ta the Rhistorical cy—catfn‘.1sner/ wnich occurred primarily in the
GulT of Maine ar=a pgriar to :he early 1980's. Tne total domesTic narvestT was
4,997 mt during 1985, dowm 48% from the 1984 landings out still aver five
times the 1968-32 average (Table 13.1). Joint venturss with Spain, [taly, and
Japan, wnile taking abagurw 37% of their total allocation, aczountad For apout
hal? the USA [1lex narvest during 1585, comparad to about 53% during 1384,
About 80% of the domestic landings wers made during June-August in the ar=as
soutit of Jelawars 3ay. The fishery had deen dominatad oy tan class 3 and &
Qttar trawl vessals (91-130 GRT and 131-300 GRT) sinca 1382, out during 1985
Jalf the domestic harvest was attributad to ton class § vessals (>300 GRT).

The«dﬁstant-watﬁr~(1eetf(DNF) catch during 1985 was 1,053 mt (Table
13.1), with 94% of the total attributasd to the Spanish ,1snery. By-catcnes i
the winter Loligo fisheries of [taly and Jagan accountad for most of the '
remaining 8%. 1otal catch (USA and OWF) during 1985 was about #4% less than
that taken sinca 1983, and about §3% below the average seen sinca the Torsign
directed fishery began (1972-1982). [t is difficult to detarmine how avail-
ability of Illex affactad the OWF harvest sinca restrictive quotas may nave
preventad oart1c1pat1on in the fishery.

Langth frequency data from the 1985 USA fishery in Subarea & indicats
prasenca Jf a single age class, taken atT an average size of 14 cm during April
and increasing inm average sizs to about 19 cm by Uctober (Figure 13.1).
Average size of individuals taken by the OWF in the Loligo fisiery was about
15 cmr during January, from window 4, and apout 12 cm during February and March
from windows 2, 3, and 4 (Figure 13.2). January and March samples appear ta
regrasant single age classes, with smallar individuals appearing in March.
February OWF samplas contain modes at about 10 and 13 cm with smallar
individuals from the more inshors (window 3) arsa. Presencs of the sacond,
smaller mode suggests significant >or1ng (vs. winter) spawning may have
occurred during 1984,

Cat:h (metric tons) per unit effart (day, fished) indicas from the USA
directad fishery, defined as those erps where over 30% of the catch was
I1lex, are g1ven in Figure 13.3 for 1982-85. This index is based on all otter

trawl trips in Areas 622-636, and reflects the relative availability of [llex
to the directed fishery wh1ch began in 1982, CPUE was greatest in 1984, and
lowest in 1983, while the 1985 index was comparable to 1982 at about Ule of
the 1984 level.
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[I. SPECIZS REVIEZW--SHORT-FIMNED SQUID

f

Rasearcn -Vessal Surveys

Figura 13.4 shows the saasonal distribution of shoert-finned squid in the
MEFC survey 3r23 basad on catches during the 1985 spring and autumn rasaarch
surveys. At the time of the spring survey short-finned squid ara found only
in the deeper strata, along the adge of the continental shelf. Ouring summer
the stock moves anto the shelf and into cthe Gulf of Maine whers 1T is still
found at the time of the autumn survey. Tne 1983 NEFC autumn Hotiom Zrawl
survey apundancz index (stratifisd meanm number 2er ftow) for the Mid-Atlantic
through Geargaes 3ank strata was the lowest sinca 1373, and 14% below that sasn
during the pravicus period of low abundancz (1968-1374 mean). The gra-racruit
(<10 cm dorsal mancls langth individuals) index was zne sacond lawest sincz
1373 (Fiqure 13.3), 64% celaow the 1968-1374 mean.

Catch-ger-tow index trends from 2ach of the three major strata sats
(Southern MNew England iand Mid-Atlantic, Georges 3ank, and the Gulf of Maine;
Figura 13.8) raflect similar pattarns. [n mosT years, the adundanca index was
gr=atast on Georges 3ank, next in the Southern New Zngland - Mid-Atlantic

-ar=3a, and lowest in the Gulf of Maine.

Caonclusian

Low availability to the fishery in 1985 and "aspecially continued low
apparent abundanc2 of 00th adults and pre-racruizss during the aucumn 1985 NEFC
research vessal survey suggest that current apundancs of [1lax may not 2e '
adequata to oraovide catches during 1986 at the optimum yisid ievel astablished
im the Fishery Management Plam. However, sincz narvest of [llex is dependent
upon availasility in the areas of tne fishery, and che fishery occurs in dnly
3 portion of cthe specias' range, i1t is not likaly chat catch lavels as saen in
recent years will adversaly affect the stock. ‘ ‘

Discussion

The discussion focusad mainiy an the availability of [1iax and che
uncartainty of management wnen the groportiaon of the stock that is vulnerapls
to the survey gear and U.S. fishermen is unkngwn. The NEFC is begqinning
exploration of [llex catchability and association with ocsanographic fsatures
such as warm core rings. Since fishing associatad mortalities have not been
axtansive during the 1980's, it is unlikely that the F's account for the
racent low survey indicas. Tne Canadians have obsarved the same ghenomencn,
nowever, during the 198Q0's. Some wark is proceseding with the f=ading and
distribution of marine mammals, squid, and other finfish, Sut thaose rssults
are not yet ava'labla. Realizing chat the NEFC autumn Dottom trawl survey is
a dettar ‘ndicaror of [1lax availability than of apundanca within the ZZZ, and
the lack of muca critical 1ife history infTormation, the consansus of the graup
was that chere was not 2nough information to change the long-tarm gotantial
catch which was praviously astimataed at 30,000 mt. The working group
discussad at length and without concliusion the efficacy of management
stratagias basad on lang-tarm sustainable catches for migratory stocks
exnibiting substantial changes in resource availability and recruitment, and
the analytical basis for such calculations. '



-390~

Table 13.7 Annual short-finned squid landings (im zetzic <ons)
from the Northwest Atlantic (Cape Hatzeras 2o Gulsl of
Maine) by the USA and the distant-water flzet (DWF),

1983-38s.
Year USA OWE: Total |
1983 9, 944 1,776 11,720
1984 9,547 676 10,223
1985 . 4,997 1,083 5,050

15968-32 Mean 91l 15,7358 14,6689
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[II. TRAKL SURVEY REVIEW: PROGRAMS
[II. TRAWL SURVEY REVIEW

The workshop participants rsviswed thrze aspects of sTock assassment
using trawl surveys. Two of the ravisws wer2 glanned in advanca, namely the
description of saveral of the trawl surveys conductaed in the ragion and a NEFC

~study om pracision and accuracy of trawl survey indicas of abundanca. Thne
third raview, comparing indicas across. saveral specias, arose as a working
group creatad-during the raview of the: st atus of scme of uh& spacises,

L. DESCRIPTION'OF"EXISTING TRAWL SURYEY RESEZARCH 2ROGRAMS

The status of current NEFC and stats resaarch vessal survey 2raograms wers
described to the working group oy mesting participants invalved with zhose
programs. Oescrigtions included the time seriess, arsas coverad, seasonaligy,
and usas of the particular survey's data.

NEFC multispecias bDottom trawl surveys have deen <anductad detwean Hudsan
Canyon and the Gulf of Maine during autumn since 1363. [n the autumn of 1847
this survey was axtanded to Cape Hattaras and the 3ay of Fundy, detwean 13 and
200 fathoms despth. The spring saries covering the same ar2as degan in 1988,
[n 1972, the Sandy Hook Laborataory 9egan an inshorz survey (inside 13 fms)
which is now incorporated into the standard offsnore survey. kY

This survey has been conductad using stratified random sample survey
design and nhas been conductad with standardized survey (Yankee #36 trawl)
gear. Major factors altaring the standard design were: usa of a Yankes #41
trawl during spring surveys detween 1973-1982, and change of ottar doors
deqinning in spring 1985, Analysas of comparability of the diffarent trawls
was conductad in the past and avaluation of the change in doors is ¢ngoing.

NEFC now- has equipment (SCANMAR Acoustic Link) which will continualiy
monitor gear gerformanca (neadrope heignt, wingspread and botTom lamperiturs)
and plans to begin use of and astablishment of standards for this =2guioment
during the autumn 1986 survey. This gear may De made 4vailable to statas @9
eva]uat= performanca of their survey gear. :

Th& group raisad the'question of the continuation of the NEFC survey time
saries in the facs2 of xncrcas1ng dudgetary constraints. Options discussed - -
were eliminating aone of the saasanal surveys, reducing .the total area covered:
by the survey, and reducing the sample size in the areas coverad. The currant
evaluation of the survey time series is addressing these aoptions.

The Massachusetts inshore survey has besn conducted sincs 1978 between
the Merrimack River and B8uzzards B3ay. Tnis survey was designed in conjunction
with NEFC, and has been conducted using a standard trawl (whiting trawl) in a
stratified randem design. The data have been integratad into the WEFC data
base and are incorporatad in the assessments of some of the stocks.

The Rhode Island trawl survey began in 1979 covering Narragansett Bay and
Block Island Sound using a stratified random survey design. The survey was
originally designed to be comparable with the NEFC survey and to have about
100 stations per survey. Problems with rough bottom in 8lock Island Sound
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[II. TRAWL SURVEY REVIZW: PROGRAMS

Tead to a chénge to 2 number of fixed stations in that are2a. This survey usas
a 42-foot rasearcn vessal and a 3/4 scals Yankae net., Thne data ars usad
primarily for recruitment indicas for wintar Flounder, Loligo sguid, and scup,
dbut are not fully intsgratad into the NEFC data dasa.

The Connecticut survey in Long Island Sound degan in 1379 with NMFS
funding, primarily as a scup assassment projact. Tnis survey nas been
conductad on 3 bimanthly basis, covering 40 stratifiad random stations =ach
month during March-Oecamber sinca 1982, [t is currsntiy funded under Wallop-
3r2aux monises. Connecticut also conducts shorza and boat based racr23tional
surveys. [T was notad that stations. in the westarn gart of the Sound ars sat
in a fixed rather than random dasign due Zo gear conflicfsin fhat ar=a. TN
survey is usaful for wintar flounder, scup, and summer {lounder. ?rograss
regorts ars availabls for 1983 and 1984,

Oelawar= nas deen c<onducting surveys in Oelaware 3ay sincz 1872, Surveys
in Chesapeake 3ay nhave deen canductad 2y YIMS sincz 1995 using a systamatic
sampling desigm during the wintar at the mouths of the major rivers. Maryland
samplaes four major striged bass spawning ar=3s using %each saine surveys. All
Maryland and Virginia survey data ars d9eing out up ¢n che Chesapeaks 3ay
Computaer Centar systam and will be availablas for futurs analysas.

Oiscussions of the surveys cantarad argund the r=asons for canducting
particular surveys (i.a., whether they wers-designed for 3 ourpose ar done
Decause it was the thing to do), 2and wnat lavel of <oordination and/or
compatibility existad or was approoriata. [{ was racommended that i warking
group be formed tg address thesa issues. Further discussions wers deferrad o
the agenda itam labeled "Oescription of Stock Assassment Resaarch “rograms.”

2. EVALUATING PRECISiON ANO ACCURACY QF TRAWL SURVEYS

NEFC is currently conducting analytical and experimental analyses of
bottom trawl- survey methaodology and rasults. The scope, objectives, and some
oraliminary results of this affort wers described oy NEFC persaonnel. The
current program of trawl survey avaluation has five imporzant opnjactives:

(1) Oocument current usa of survey data base and information flow.

(2) Qocument current levels of prscisior attained for survey
relative abundancz indicas.

(3) €Explore methods of increasing nprecision of estimators (2.9.,
through altarnative stratification schemes, time-serises
smoothing, 2tc.).

(4) Explore the implications of paotentiil lossas in sea cime for
the precision and accuracy of trawl survey results.

(5) Completzs analysas of vessal/gear comparisans.

-
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[II. TRAWL SURVEY REVIEZW: PRECISION

Bottom trawl surveys have been canductad annually, Seginning in 1963,
Autumn dottom trawl surveys wers initially conductad between Mava Scotia and
Hudson Canyon and latar axtanded to Cage Hattaras (1967). I[n 1963 the spring
dottom trawl survey series was begunm. Survey gear for the spring surveys was
changed in 1973 to a larger, higher-opening net to increasa the reliabpility of
abundance indicas for pelagic species.  [n 1982, the spring survey gear
revertad to the smaller (Yankae #36) trawl usad in autumn surveys. [n 1985
doth spring and autumn surveys incorporatad newer-model ottar trawl doors than
wers usad on previous‘surveys,

Oata. from NEFC bottom trawl surveys are usad for 3 wide variety of
assassment-ralatad activitias, and sarve t0 addrsss a mulzitude of oroblams
not dirsctly relatad o stock assassment jssues. Survey data arz a
significant sourca of knowladge on abundanca, growth ratas, ags/size
composition, maturity, mortality ratas, and rscruitment ratas.

~2d speciss (tatal

Current NEFT survey avaluation studies invalve alac
imata lavels of
1 com

;

)

of 41 stocks). Thne objective oFf the analysis is to ast
£ moiax ind =0
2

an of abundanca

precision for individual specias/stocks and for the
-axplare alizrnative analytical metheds to improve or
astimators.

The laevel of pracision of a r2lative abundancs index can De 2xprassad by
the coefticiant of variation (CV: standard deviation divided dy the mean).
Preliminary analyses of CV's for various graupings of species indicates an
overall modal CV of about 20% for autumn surveys and 30% for spring surveys.
CV's for pelagic species wera nigher (30%) reflecting the gr=2atar innerent
variability in trawl, survey indicas for thesa stocks.

Analyses for improving the precision of survey indicas are currently
ongoing at NEFC. Some altarnative methods being evaluatad include: (1) post-
stratification of survey stations from the currsnt stratified random survey
~design, (2) application of the delta-distribution to account for the nign
oroportion of zero catches inm surveys, and (3) the usa of time-sarias models
to utilize the entira time-saries of observations, rather than single ggint
estimatas. UOther analysaes include the effacts of diurnal variability on the
indicas, and the svaluation of varjations in catchability for individual
species among areas.

txperimental studies currently ongaing or being analyzad are evaluating
differencas in abundanca  indicas bYetween the two NOAA resaarch vessals
(Delawara [[, Albatross [V), the two survey naets =mcloyed (Yankee #386, #41)
and the tTwo types ar ottar doors used.

The warkshop participants commentad in deta11 on. aspects of current NEFC.
survey analysas, particdlarly in relation to implications for trawl survey
programs in other areas, and in relation to defining the "optimality"“ of
surveys. Reports of the NEFC survey evaluation will be circulated %o
interested working group members.
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[II. TRAWL SURVEY REVIEW: COMPARISONM

3. COMPARISONS OF 1984-1985 ABUMDANCE INOICES

[t was notad in species overviews conductad an Mew Ingland resourcas
that, 1n general, NEFC bottom trawl survey indicas wers generzlly nigher in
1985 than in 1984. Such increases ar2 normally 2xplained dy 1ncraaseﬁ
recruitment to the stacks (2.g9., Gaorges 3ank haddock), but could not 2 350
axplained for many of the New &ngland rasourcss wher=in fishery deoendent data
and indices indicated stable or declining resource trends. The warkshaop
participants notad the apparent inconsistancias in 1985 trawl survey indicas
for saveral stocks and indicatad that an examination of 1984-1385 changas in
the indicas over a 0road range of specias/stocks would he neloful in resaolving
the apparent inconsistanciss in changes in trawl survey indicas for 198S.
Accordingly, 2 waorking group was askad ta conduct a cursory axamination of
1984-1385 trawl survey abundancs indicas aver i range of specias/stocks.

The working group draw upon d4ta and analysas currantly being generatad
By NEFC investigators studying aspects of orecision and arficisncy aof. the
trawl survey time saries. A total aof 38 stocks regrasanting 18 specias (T
2) wer= analyzed for d1‘T=r¢nc-s in catch oar tow indicas (in numbers and
#€1gnts) bDetwesn the 1984 and 1985 surveys.

apia

Results of analyses on changas in abundancz indiczs detween 1384 and 1383
are summarizsd in Table 3. 0Data are pgresentad For 3pring and autumg surveys
individually; analyses wers canductad on both number ger ow ind weigntT ger
tow indicas. [t is apparent that for 3 disproportional number of Zhe sTocks,
abundancz indicas for both spring and autumn surveys incr=asad betwean L1984-
1985. Average percantage increasas in abundances indicas wers ralatively hwgn,
with substantial variability among stocks. Sincs a substantial number of
stocks exPibiting decreasad abundanca indigas were {lounder stocks (i.a., .
yellowtail, winter, and summer {lounders), a second anaiysis was conductad on
the 25 non-flounder speciss/stocks listed in Table 2. Analyses of thesa 28
stocks indicatad an increase in the proportion of indicas incr2asing between
1984-1985 faor indic¢as in numbers per tow and weignt per tow, and in doth the
spring and autumn surveys (Table ¢).

Although these analyses cannot be considersd definitive in tarms of
indicating potential biasaes in the 1985 survey, they are indicative of areas
that need to de addressad dy further dirscted research. QOne potential
axplanation for the increase in 1985 survey indicas was the change %o
different ottar trawl doors betwean years.  0Qiractad research on cgmparisons
betwe=n door types to assaess the impact of this aoperational changes an survey
abundancz indicas is currently ongoing at NEFC. These analyses should allaw
for a mora definitive intarpratation of changes in indicas among years, and
may allow for astimating appropriata standardization coefficisnts sa as to
rejats subsequent indicas to the pra-1985 trawl survey time saries.

> 3
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Table 2 Species/stacks fncluded In analyses of clanges fm NEFC
spring and utumn Jotltom irawl ibundanca indiczs, 1984-198S.
Sgecies S2acks
Anertcan logstar Guit of Maine

¥inter 7lounder

\

Summer- 71 ounder

Atlantic Cad

Ha;idnc:.
Pallock
Silver Hake:
Red. Hl‘kl’

White Hake

Telloweail Flounder

Atlantiq Herring -

\

Atlantic “ackare!

Sutzarfisn
$cun

8luerish

3lack Sea 3ass

[1lex

Leliqo:

Hid-Atlantic Signt

Genrges 3ank
Southern New Ingland
Mid-Atlantic 3igne

Gulf of Maine
Georges 3ank

Great Sauth Clannel
Soythern Hew fagland
A{d-A¢laneie 3idhe
Georges 3ank
Sauthern Mew- ingland.
Mid-dAtlantic 3ignt

Gulf of Maine
Georges 3ant
Sautnerm Mew Igland-
Mi{d-Atlaatic 3ignt .

Gulf of Maine -

CGulf of Maine .

Gearges. 3ank

Gulf of Maine-Georges 3dank
Gearges. 3ank-Mid-Azlantic 3igne

‘Gulf of Maine-Georges 3ank

Georges 3ank-M{d-Atlantic 3igne
Gulf of Maine-Georges 3ank
Gulf of Maine- v

Georges 3ank
Caoe Cad

.Southern Mew Ingland

MideAtlantic 3ignt
Gulf af Maine
Gearges. 3ank

Sautghern Mew Iagland-
Md-Atiaatic 3igne
Narthwest Atlantic

Georges Sank- —
Mid-dt]antic 31ght .

Seutnern Mew fagland-
Mid-Atlantic 3igne

Southern Mew ingland-

Sauthern Mew fngland-

Mid-Atlantic 3ignt

Ge‘orqes Sank-Mid-Atlantic 3igne
3

Georges Sank-M{d-Atlantic 3ight
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Table 3. Comoarisans of 1984 and 1985 abundance indicas for NEFC
dogtom trawl surveys for 38 specias/stocks (Table 2).

Stocks Exhiviting EncreasasL Jercantage Change in [ndicas

{ndex Seasan Number Parcant Hean S0
Numger Per Tow Sering 3Q/38 79 252 533

Autumn 26/38 88 - 103 188
Weight Per Tow Spring 28/38 74 193 368

Autumn 22/38 . 38 44 T39
1, . , . . e i
*Number and percsntzge of thasa stscks given in Table 2 that axnidit

inereasas in catch fger tow indicas, 1384-198E.

“Mean and standard deviation of the percantage change across the 18 )

species/stocks listad in Tahle 2.

Comparisons of 1584 and 1885 abundance indicas for NEFC

Table ¢
dotzem trawl surveys for the 25 non-flcunder species/stacks
im Table <.
PR . L N C 2
, Stacks &xnpibiting [ncr=ases”™ Percantage Change in Indicas
{ndex Sa3ison Numger Percant Hean . SO
Number Per Tow Spring 22/25 88 348 §64
Autumn 19/25 78 151 212
Weignt Per Tow Soring 22/25 38 ‘ 252 429
Autumn 18/23 72 74 164
3 B

lNumber and percentage of those non-floundar stocks given in Table 2
that exhibit increases in catch per tow indicas, 1984-1885.

2Hean and standard deviation of the percsntage change across the 25 non-flounder
<

stocks listad in Table 2.
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V. STOCK ASSESSMENT MEZDS: PROGRAMS

V. STOCK ASSESSMENT RESZARCH AND MANAGEMENT NEZDS

The top1cs identified in the draft agenda cer*:1ning 0 stock assassment
resaarch neads, to diolagical and management tarms of rafzranca, and %o olans
for subsaquent workshops wera discussad in gne sassion. Several individuals
E;gresent;ng specific organizations Jo1ned the workshop for thesa discussions

ppendix

L. DESCRIPTIAON QF RESZARCH PROGRAMS FOR 1886 and 1887

The stock assassment agragram at NEFC was presented oriefly using flow
diaqrams. Current 2lans within the Population Dynamics Sranch assign ariority
lavels for individual spegiss, and craata working groups 0 sTudy grojects

that cut across specises lines.

Stock assassmentT activities for individual speciss wers divided into four
catagories: (1) research and management nesds will de met, (2) research and
management needs will be pursued but not met, (3) stocks will 2e monitorsd,
and (4) stocks will de monitored only anough for'annuai status updating.

In addition to the specific assassment activitiss identifiad under =2ach
of the three-lnvestigations in the Population Oynamics Sranch, saveral generic
poroblems were described. Agproacnes to these groblams will be develaped
within three "working groups": &diolagical intaractions, fisherias
intaractions, and assassment methods development. &Zach of the thrzae
lnvestigation Chiefs nas responsibility for ane of these groups.

Participation in thesa groups will vary, and pgriorities will change as
probiems ars solved and as mangement needs 2valve.

Several aspects of the priorities outlined by NEFC gersonnel wers
discussad. Some inconsistancies with the grioritias of the several manage-
ment agencias-wers notad, aspecially for some of the coastal species.
Participants also notad that studiss relatad to the re¢ruitment oroolam wers
not avident, nor wers studises raiatad %o calibration oF fisheries arffort. The
recruitment issue is the main. issue being addressed dy the Fisheries ~”o‘ogy
Oivision. [t was agreed that affort studies should reczive high oriority.
Another point raisad was the importancs of studying the Grand 3anks fisheries;
it was notad that some =2ffort has bean devotad t2 this task alrsady.

Reprasentatives of the Mid-Atlantic Council stated that priarity for
squid, macker=l, buttarfisn, oc2an quahog, and surf clams should be maintained
at a level to provide data for Council purposas. River herring by-catch is
alsa an jmportant issue that needs tg be addressed. Amendment #7. of the
Squid, Mackerel, and Butterfish Fxshery Management Plan will denerate
questions as to appropr1ateness of MSY estimatee for Mid-Atlantic, Georges
8ank, and Nantucket surf clams, and all quahogs. [t was suggested that the
prospects of recruitment failure should be examined. Catastrophe theory may
be appropriate in looking at changes in catchability of commercial gear and -
recruitment variations. CPUE should be compared to stock abundancs to see if
thers is a correlation. '
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; _ [V, STOCK ASSESSMENT NEZDS: PROGRAMS

A bluefish managament alan wil
the Mig-Atlantic Council and NMFS.  An S 3
axpeditz2 complazion aof a g}an. A subcommitta

—
o
1}

Qo 0

At, #ith the possi
or=santing a regqQrt at -“e orcposaa stoc< issa ﬂenr #arxsnop ia the

ASMFC Tor=sases a 2-year schedules {for complaticn of the sian.

a
T z

Toak Ta vhe avat
a

7

[t appears that the scnedule far summer flounder 2ssassment does not 3
within the glanm for twa warkshaps per year. Summer floundsr assassment will
be discussad again at the fall waorkshop o <229 up w#ith managsment desmands. A
nign lavel aof csmmunication neads =9 Y& maintained 2etween management cauncil
stTaffs and NEFC over the summer so that no "surprisaes” ire grasentad next
|a]1 ’

on : (1) Qutine iaformation 23
ques =0 addrass gJeneric

Fart hsetwesn thesa Iwa

anch warking grougs

i< grapiams, wails sTiil

Two garts of the assassments should 2e 4
oravide %o Cauncils, (2) development aof new ¢
oroblems. 'Wnat is cthe agpropriatz division o
points? Thne gurpgsa oFf the Paopulaticn COynami
descrided =arliar is o address scme of Inle ge er
araviding the routine inTarmatiom.

cw‘ "(NEMFC) is laoking 3t generic
issues in the develcogment of their multfispecias management a2lan. Tney agraed
¥ith the 1ist of speciss grigritiss as sTats a oy NEFC. [f is not cleaar way
specias {n catagary 2, "rssearch and manadement needs will 2e pursued dut not
met, “"are c¢lassifisd as naving intarmediatz oriority. Perhaps sgecies #n this
1ist could be used o momitar affagtiveness of the NEFMC management gragram.
Soecies in this group should de treatad collactively, rather Zhan Ind'l’ﬁual1j
{waicir means witzh “lounder and glaic2 should nave nigner ariorizy). The
Council's Tachnical Monitoring Grouo wili 9e satting specific tarms of
refarencs rar specias. ine Cauncil wauid lika %9 sae analyses of specias in
Catagory 2 in tarms of the {isnerias operat’ons systams (2.g9., multispecias
affort and dialagical intaracziaons). The Council spends a lot arf zime daing
this type of wark, so it welcomes NEFC's intantions tao do some and affsrs 29
work closaly on thesa types of grojects (2specially operational groplems).

The New Zngland Fisnery Management Cou
S1

A suggestion wds made that future workshoos mignht amphasize "approzches"

to stock assassments such as (1) stock-recruitment (S/R) relationsnips, (2)
environmental impacts an the S/R relaticnshio, (3) diagnosis of racruitment
failure, or (4) measuring dansity dependent mortzlity. Tnhis aporoach would
reversa the amphasis on tne stack 3dssassment grocadurs. In lignht of mixed
species fisnerias and other graoblams ccmmon %0 more than ane specias, This
altarnats agproach may de more rezlistic. A contrary argument is that :he
warkshop needs =0 groduc2 assassments {irst and foremost, and that =moni-
jzing approaches might dilute that focus.

Two parts of the assassments should be amphasizad: (1) routine inform-
ation to provide to usars, and (2) development of new tachniques to address
generic oroblems. The appropriata division of =ffort between thesa two
problems was discussad.
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[V. STOCK ASSZSSMENT NEZDS: PROGRAMS

The NEMFC operatas within 2 time frame that is Qifficuls Far NEFC 2o
meet. Tne Caouncil does nat want their information raquasts %o disrupT the
NEFC systam so that function is c*mor misad.. [s i% 20propriata for NEFC o
astablish an ad hoc reactionary t2am? This would allow other NEFC stafi <o

carry on with the structursd grogram..

ASMFC respondad T2 the MNew Zagland Council's camments oy stating that the
gperation of 2 sTata grogram is_noT Tiks that of the -1;nef/ Management
Cauncils. Workshops should be usaq =3 davelop a 1isT of questions as well 2s
racommendations tg statas For stra1aru=nlng Qut ;roo am ar=3s. [ was notad
that NEFC's bdottom-line groblam is not navvng anQugh gsopla g address il
informaticn r=quesis.

A comment was made that Twa Orcad groups of Jegpls ars 2
(1) a group ta answer short-tarm infarmation” rsquests, ana (2 graug I3 work
en 3pproaches, tachniques, 2tc. o sdlve leng-larm neads. Tne Ne w fhgland
Council's responsa was that nestad within Council raquests dar= long-za2rm
generi< groblams, .

ide ntI/ needad:
a

-

NEFT's current ipproach is to pull people tagetier is i raquest <omes |
r3ther than ©0 2s7adlispn & germanent groug 97 Jeople wno rasgond g immediat
requests. Llong-tarm questions such 4s rscruitment and the rala of e o
anvironment in contralling productian are addrassaq dy tne Fishery Zzolagy
Oivistion (FED) as well as the Consarvation and Utilization Qivision (CUD).
The twa divisions taka ¢qifferaat approaches. Ffor 2xample, 2xperimental
fishing would be: appropriata for CUD, but‘quest ons r2latad to long-ta2rm
recruitment issues ar= more appropriats for FII. :

a,
3
<

[mmediita neads of the Northeast Regional 0fFice (NER) mirror some of
thosa of the Councils. NER agrees with NEFC's specias pgriorities. Saome of
the itams to De addressad dy the Population Oynamics 3ranch's warking groups
reflect pressing issues of NER. Ancother important issue is the “Senavior® of
fishermen wnen they <annaf catch their target specias. Also, detzarmining
which factors affacT the overall abundancz of the specias is of majer
impartancs.

NER management needs were identified im catagories of routine and time
critical. Previous discussicn assured NER that routine needs would 2e taken
care of in the planned warking groug activity. NER =2monasizsd that time-
critical needs, 2.9., the affacts of management measurss INat need o de
evaluatad on & r=al time basis, must also be part of the procass.

Another NER comment is that warking group activity is a participatory
procass. Saome cancassions on daily activities will have to De mage (1.2.,
find the timeF. On duplicative activities (NEFC, NER, COUNCILS), working
groups may de the appropriate way to save time anag effort.

ASMFC is intarestad in participating with NEFC, but would like to know
what NEFC is going to do. For cartain species it is advantageous to meet at a
particular time of year becausa of rsgulation and data availability questions.
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s
¥

T was suggestad that the sciantific meriis of axperimental {ishiag an
Targe, out Tigntly axplaizad stocks snould 38 =xolor2q, 2ncd that zne
f2asi13ility of this aporoach sihculd be 2valuatad. Tnis taoic was discussad
specitically far macker2l, 2nd the waorking graug :ugg sTa2d under that zsopic
will axpand i%s norizons 23 include thnis topic. 2rnags saveral specias

should de 2xamined (e.g., silver naka macker=l) ine group snould
concentrata on the scientific merits r=uﬁer ;ncn spend Time sacond-quessing
now the Councils may r=act. Tne Intardmerican Tropiczl Tuna Commission nas
bean managing the /allowfin tuna Faor several'years using this apoproach. Tne
slanning of this type of 2rogram should bde such that 2he =2xperiment c<an 2e
“r2alistic-

ally carriad out over'the lang t=rm, wauld invalve saveral argani
MUST assass the data requirements. A r200rT will 28 arssantad at
assassment meeting.

zatiens, and
the nexT

The nead T study the vulnerabdility of sTocks 20 callipsa at Taw
abundancs levals due %0 changes in catzhabdility was rastactad. Tnis should de
axamined {or saveral species, and the general f2eling is that such a
nypothesis can de tastad with axisting data and data collaction tfachniques.
The metiodolagy #ill r2aquire ssTimatas of jooulation abundancz that arz
indsgendesnt oF YPA's., A question #as rafsad as 9 naw 9ne wouid adgress Ihe
normally nigh variabilitj in steck 2bundancz. The study cn varisbility in the

question. A suggeszion was mada‘:a maka a small sar qf data avaiiaonls.

Qefgrﬁ1ng to the =ar11=r’=u9935t10n QT & survey coordination committae
concarn was raised about the amount of time that such a committze would *
tak2., A comment was that iT may %e one of the mosT important tasks NEFC can
assume. Tnere is 2 need to cagrdinata data hasas and Iachnigquas ameng ali the
agencies invelved. ?Perhaps thosa peogple r2sponsidle for the funding sourcas
(of wnich there are r=latively faw) can take the lead in coordination. Ther=s
is a danger of aqver-coordination (i.2., satting up one :urvey to try Co answer
toc many questions). The analytical orodlams may averrids zhe caordinatian
groblams, Jut there Nas 20 %8 3 consiant remindar 0 have zgnsistant
surveys. Tine initial question =g de r2solved r=latas o samoling theory, and
its associatad tachnical and aperational agroblems. [T is crivical that we
know that the surveys we are conducting are done in am optimal way. We should
begin dy avaluating where we ar= now,; along the lines of the NEFC grecision
and accuracy study descrided above, aut ilso including wneres we can go From
operations and -resaarch gerspeciives as well as the r=asons for the surveys in
the First alacs

[t was oropdsad that 3 working paper be develaped ta address wherz we
sFould be going in trawl surveys, including the theorstical dasis and
operations and tachanical limitations. Thne paper ‘should 2e grsparad 3y the
fall meeting for discussion. The paper mignt alsg ode submittad to [CZS
because one of [CZS' theme sassions this year is trawl surveys.
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IV. STOCK AS3E T NEZDS: WORKSAAPS

2. SPECIES PRIORITIES FOR SUBSZQU E’T’NORKSHOPS

(a1
(%)

Tne waorksnag participants ravizwed tha need for futurs sT3ck assassment
warikshaops im light of the grograss made in this meeting, and in light of the
recommendations mads Oy the garticipants of the First Stock Assassment
Warkshop im July 1985, The specias reviswed im the sacond worksnop wers the
ones recommended last July, with the addition of mackarzl. Tnis addition was
made Decausa of changes in the calandar of assassment jnfarmation needs of the
Mid-Atlantic Council. .

Tne part1c1ganta falt that the lavel of Zr=2aiment o7 INe s$TAcks of zhe 13
specias traatad in the presant worksiop was too uniform, and Ihac the' currant
management and sciantific needs wers sufiicisntly difTaraat 2o justify ,
substantially d17l=r=nt Tavels of treatment. Although all of zhe speciss nesd
o De iddressad in order g me=T management infermation needs, speciss with
Taw- fishing intaresT or with faw anticigatad changss (eon an annual dasiy)
could be: treatad rather more simply than was done.

The: First Stock Assassment Workshop r=commended thr2e warkshoos
annually. Qne workshop'was.suggestad I3 address the assassment of specias of
grimary intarsst to the ASMFC. The QUiler Two wOrksnops werz 9 3ssass specias
of oripary intarsst %o the Mic-Atlantic and New Ingland Fishery Managamengt
Councils. The participants notad that the presant waorikshop would nava
benefitad from gr=at=r'1nvolvement'cr statzs fishery dialegists, that the
species suggestsd for an ASMFC workshog would nave attraciad greatar
participation af stata biolagists, and that a saparata warkshop for ASMFC
species might be desirable but was pramaturs at-gr=sant'aecausa ot limitations
in stock assessment sxpertise.

The- workshop participants alsg notad that many of the species of intarest
ta the Regqional Management Councils that were suggestad {for raview in a fall
waorkshop wers not’ of nigh oriority. Ffor examols, the need for assassment
information faor red crabp, walffish, tiiarfish, skatas, and spiny degrisn was
low.. : '

The: possibility of combining the proposad ¥all workshops for ASMFC
specias and far other Regional Management Council specias was axplared. The
workshop participants notad that from a scisntific oerspective assassments of
311 species were not required each year. That is, some species, such 3as surf
clams and guahogs, wers sufficientl/ table so that any singla new assassment
was unlikely to be sufficiently diffarent to markadly change aither manage-
ment directions ar raasonable 1evels of catch, 1"nus., degending on currant
conditions, individual species might not be re=assassad in any given year.

[n-1ight of thess comments' it was proposad that the assassment of red
crab, skatas, wolffish, cusk, tilefish, and spiny dogfish suggested for a fall
workshop might be postponed until speciiic needs were identified.
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[V, STOCK ASSZSSMENT MEZDS: WQRKSHOPS
? A

Qf the speciss identifiad on 2agss 3

NEFC Stock Assassment Worksngo as 3eing o
garticigants identifisd summer {lsunder, o
being of nighest griaority. IF une lower or
Regicnal Management Councils werz nat as=esseq
#ould be rgom om the agenda for thasa species.,

ias of intar=st 2o the
all worksnop, zZhen thers

Tnesa considerations lsad the workshop participants %o racommend that che
following specias de assassad at 2 7211 workshop similar to the gresent one:
labstar (inshor2 and offshor2), wintar flqunder, sur? clams, ac23n quahogs,
<ad, summer flounder, aluafish, snrimp, 2nd weak{ish. ' v

The particinants notad that 2 7317 workshop would nead 23 28 neld in
Septamber 9 meet he needs of the Mid-Atlantic Fisnerias Managameat Csuncil
for quota-managed species, and ta grscade the tradizional iming of the annual
‘ASMFC meeting. Haowever, 3 dif{arancz was naota2d 2etwesan aroviding specific
advica for quotz-managed species, and Jroviding complatad and reviswed stock
assassments., ne {ormer mignt iavolve praliminary rasults, as has 3esen the
¢ise for surf clam and quanceg survey data, wniles the lattar usually iavalves
reviswed analysas as at the 3Jrasant waorksiop. Thus the timing 97 worksnogs 29
raviaw assassmants @ight 2& Jancokad Ffrom Iha 3rocass a7 aroviding managament
adviga. .

The participants notad that glanning {for the specias 7o e assassad in 2
311 workshop should be initiatad in June, and that addizional input on the
priority of the species not addressad at the orssantT warkshog mignt e
obtained from the directors oFf the stats {ishery rasaarch agencias.
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The fallowing documents wers refarrsd %2
source- documents for 2ach specias {n sacti

Almeida, 7. ?. 1985. An analysis g the stock struczurs aof s
Merluccius bilinearis, off the northeast coast afF zae Unis
MS fnesis. . Ursgon dcats Un1v=r31 Ly, Corva111:, Orzgon, L

. Burnett, J. 1986. MS. The copunatﬁon bToTug/ af the witzh flounder
(Glyptoczghalus cynaglassus L.) in the Gulf of Maine Ragion. M.S.
University oT Massacnusatis, Aanerst. .

- Callie, J. S., and M. P, Sissanwine. 1983, ZIstimating oopulazion sizs

-from relative abundancs data measurad wizh 2rrar. Can. J. Fisn. Aquat.
Sc¢i. 40:1871-1879.

Morsa, W. W. 1979. Aa analysis of maturity obsarvations of 12 ground7ish
spacies callactad from Cape Hattaras, Norzh Caralina o Mova Scatia
im 1977. NMFS, NEFT Sandy Hook Laboratary Raf. Ne. 79-32.

Q'3rien, L., and R. XK. Maya. MS 1984, Sourcas J7 Variation in Catg
Per Unit Effort of Yallowtail Flounder on Georges 3ank, Southern
New &ngland, and Cape Cad Grounds. Nat. Mar. Fish. Serv., NortneaSu
Fishr. Cantar, Nocds Hola Lapboratery Ref. Joc. Na. 84-34 41 2. -

Serchuk, F. M., and S. . Wigley. 1985. &valuation of USA and Canadian
resaarch vessal surveys and survey design in assassing abundanca size
composition and recruitment of sea sczllaops on Georges 3ank. WNAFQ
SCR 00C. 85/88:20 p.

Sissenwine; M. P., and €. Sowman. 1973. An analysis of same factors
~affecting the catchadpility of fish by oot*am trawis. Res. 3ull,
ICNAF (13):81-7.

Sullivam, L. &, 1982. American plaic2, Hioooglossoidas alatassaides,
in the Gulf of Maine. M.S. 'hes1s, 31olog1cai Uc=2anogragny,
University of Rhode [sland, 95 a2o. ‘

Waiwood, K. G., and J. 0. Neilson. 1985. The 1985 issassment ar 3Za
naddock. CAF;AC Resaarch Document 35/95, 449 o,

Waring, G. T., and €. 0. Anderson. 198l. Status of the Norshwesztarn
Atlantic buttarfish stock, August 1S81l. NMFS, NEFC, Woads Hole
Lap. Ref. Ooc. No. 81-27, 25 o.

Waring, G. T.; and €. 0. Anderson. 1981. Status of the Northwestarn
Atlantic buttarfisn stock-1983. NMFS, NEFC, Woods Hole Lab. Ref.
Ooc. No. 83-41, 39 p. ‘
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YI.. APPENDICSS: REFZRENCE DQCUMENT
¥
APPENDICES ‘

L. REFERENCT UOCUMENTS

The following documents werz availabls to the workshep for background

infarmation. Sever3l of thesa werzs identifiad 2s groviding the mas? currant
assassment inftgrmation Ffor garticular speciss, and ars 1istad in the Sgeciss
Reviews as the Sourcsz UJocument.

10.

1.

2nd SAW Refarsnca List for Qocuments

‘Rapportaur's summary of First MNEFC Stock Assassmen Waorksnop, July 1385,

Sponsorsd 9y Cansarvation and Utilizazion Jivision NEFC, MMFS, Yaugnn C.
Antnony (Oivision Chief) and Staven A. Murawski (Rapoartaur).

Almeida, 7. ?., 1984, Computar Programs for .1sw Stack Assessment, 2ad
Edition. Woods Hola Lab. Ref. Joc. 34-18. Pairzial Caoy.

Andersan, . 0. 1984, Status of zhe Northwest Aclantic Mackaral Stock
- 1984, Woods Hols Lab. Ref. Joc. 35-33, 46 po.

Overnaltz, W. J., S. H. Clark, and 0. Y. Wnita. 1983. A Reviaw aof che
Status of the Geargas 3ank and Gulf of Maine Haddock Stocks far 1383,
Woods Aels Lab. Rer. OJoc. 33-23, 31 2p.

Waring, G. T. 1986. Am Analysis of Spatial OUiffarsnca in Siza
Composition and Abundanca aof Suttartish, Peorilus zriacanthus,
affT the MNartheast Unitzd Statas. 'Woads Holes Lap. Retr. dac. 356-04,
fp.

4_\9"‘

"~
(98]

Waring, G. T.,and £. 0. Anderson. 1983. Status of the NorthwesTarn
Atlantic 8uttafish Stock - 1983, Woods Hole Lap. Ref. Ooc. 33-41, 3% pp.

Lange, A. M. T. 1584, An Assassment of the Lang-finned Squid Resourzs
off the Northeastarm Unitad Statas - Autumn 18984, Woods Hola Lab. Ref.
Qoc. 84-37, 24 po.

Lange, A. M. T. 1984, Status of che Short-fianed Squid ({1lax
illecabrasus) off tha Mortheastarn USA Movember 1984, ‘'Noods Hala Lab.

ReT. Uoc., 34-38, 20 om. N

Maya, R. K., U. 8, OQozier, and S. H. Clark. 1983, An Assassment of
the Redfish (Sebastes rasciartus) Stack in the Quif of Maine - Georges
Bank Region. Woods Haola Lap. Raf. Ooc. 33-22, 335 op.

Clark, S. H., M. M. Mc3ride, and 3. Wells. 1384, Yallowtail Flounder
Assessment Updata - 1984, 'oods Hdola Lab. Ref. Ooc. 84-39, 30 op.

8urnett, J., S. 4. Clark, and L. 0'8rien. 1984. A Prealiminary
Assassment of Whita Hake in the Gulf of Maine - Georges 3ank Arza -
1984, Woods Hola Lab. Ref. Doc. 84-31,33 op.
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V1. APPENDICE3: REFZRENCZ SUCUMENTS

S8urnett, J., and S. H., Clark. 1983. Status of Wizzsh Flaundar in the
Gulf of Maine - 1983. Waods Aaelz Lzab. Raf. Doc.33-38, 31 a20.

Almeida, F. P., and £. 0. Anderson. 1981. Stacus of che Silver Haka
Rasgurcz off the Nertheast Coast of the Unitad Statss - 158l. iWoads
Hole Lab. Ref. Ooc. 81-36, &7 op.

Almeida, #. P., and 2. 0. Andersom. 1981. Staty
Resourcas off the Northeast Coast of the Unitad St
Woods Hola Lap. Ref. QJoc. 81-37, 43 op.
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Repart an The Status of the Atlantic Sea Scallaop Fishery, 1986, Annual
Report sutmitiad dy the Regicnal Qiractor, Mortheast Reqion, MMFS, 2
the New Zagiand and Mid-Azlantic Fisnery Managament ounc11>. Pragarad
oy Northeast Region in cooperacion with che Narzhe ast Fisnerias Cantar,
January 1986, 19 ap.

Serchuk, F. M., and S. &, Wiglay. 1985, &valuation of USA and Canadian
Resaarch Yessal Surveys ind Survey Oasign in Assessing Abuandancz, Sizz

Composition and Recruitment of Sea Sczlicps on Gegrges 3ank. NAFD SCR,

00C. 85/88, 24 gp.

Serchuk, F, M., and'S. €. Wigley. 1984, Results of the 1984 USA -
Sea Scallop Resaarch Vessal Survey: Status of Sea Scalloo Resourczas in
the Georges 3ank, Mid-Atlantic, and Gulf of Maine r=gions and Abundancs
and- Distribution of lcaland Scallaps off the Southeastarn Coast of Cape
Cod. Woods Hale Lab. Ref. Qoc. 34-34, 74 op. :

Status of the Fishery Resourcas aff the Northeastarn Unizad Statas for
1985. 'U.S. Qenartment of Cammerca, NQAA, NMFS, NEFC, Woods Hola,
Massachusatis, August 1985, NOAA Technical Memorandum NMFS-F/NEC-42.



2. QRAFT AGZMDA

MONDAY, MAY 3

1300
1330

1400

WELCOME AND INTRODUCTIONS
(0oc. 1, DOc, 2, 0CC 18)

AELCOME 3Y NEFCT CENTER JIRECTOR

NEW ENGLAND FISHER[EZS RESQURCES

1. HADDOCK (WP 3, 4, 00C &)
2. REDFISH (WP 8, OUC 9)
. RED HAKE (WP 15, 00C 1%&)

3
4, SILYER HAKZ (WP 14, 00C 13)

TUESDAY, MAY &

dsaq

1330

1540
1930

NEW ENGLAND -~ CONTTINUED

. YELLOWTAIL FLO. (WP 12, 00C 12)
WHITE HAKE (WP 10, 0QC 1Li)
SZA SCALLOPS (WP 11, JuCs 13
. WITCH FLOUNDER (WP 12, 00C 1
. AMERICAN PLALCZ (WP 13)

, 18, 17)
2)

W 00~ OV

EYALUATING PRECISION AND ACCURACY
QF TRAKL SURVEYS

WORKING GROUPS MEZT

WORKING GROUPS MEST {7 NEZDED

WEDNESDAY, MAY 7

0900

1330
16Q0
1730

MID-ATLANTTIC RESQURCES

10. MACKEREL (P L, 0CC 3)

11, B8UTTERFISH (%P 3, 0QC 3, &)
12, LOLIGD (WP &, u0C 7)
13. [LLEX (WP 7, 0QC 8)

- WORKING GROUPS MEET

REVIEW OQF NORKING GRQUP AND RAPPCRTTUR PROGRESS

WORKING GROUPS MEST [F NEZDED

VI. APPENDICES: DORAFT AGEZNDA

T. SMITH

PETERSAN/
ANTHONY

SERCAUK

QVERHALTZ
MAYO
ALMEIDA
ALMEIDA

SERCHUK

MC3RIDE
MAYQ
SERCHUK
GABRIZL -
GABRIEL

FOGARTY

MURAWSKI

QVERHULTZ
WARING
LANGE
LANGE -

T. SMITH



VI. APSENDICES: ORAFT AGENDA

THURSDAY, MAY 8

0900 0ESCRIPTION OF SXISTING TRAWL SURYEY
RESEARCH PROGRAMS | T. SMITH -
1000 DESCRIPTION OF STOCK ASSESSMENT RESZARCH
PROGRAMS FOR 1986 and 1987:
STATES
COUNC ILS
| NEFC
ACADEMIC.
1045  [DENTIFICATION OF ASSESSMENT RESEARCH NEZDS
1113 [DENTIFICATION OF MANAGEMENT ASSESSMENT NEZDS
LUNCH
1330 OEVELOPMENT OF CUOPSRATIVE STATE, FIDERAL, AND
ACADEMIC ASSZSSHENT RESZARCH PRUGRAMS TU
MEST IDENTIFIZD NEZDS
1530 WORKING GROUPS MEET \
1730 INFORMAL RECZPTION IN MESTING R00M
FRIDAY, MAY 9 . - |
0900 REVIZW OF MEZTING REPORT T. SMITH
1100 QISCUSSION OF 3rd SAW.
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WORKING GRQUPS
3. WCRKING GRQUPS

" Several warking grougs wers sstaolisned during the worksnop. Same wers
designed tg mest speciiic nesds For analysis during the raviaws of the status
of speciiic stacks; thesa complatad their work during the warksnaeo. OQthers
werea 2stablishned ta address morz ganerzl groblams, 2nd are =xpectad 20 3rovids
same r200rT of their wark at subsaquent warkshagos.

WORKING GRQUP 1: Carrelationm of survey abundancs indicas bHatwesn years.

This groug or=aar=a.-he analjs at survey data descrised in Seczien
[II. 3 of this resars.

WORKING GROUP 2: Altarnata.;ra;ac:IGn aof faddock stock siza,

This group comolstad calc¢lat1ons of Georges 3ank naddock stock siza 17

fisning morwality on the 13985 year <lass wers Iwica Ihe averige when that year
<lass recruits ta the fishery at aqe TWa. Tne rasulis wer2: incarparitad ints
the speciss ravisw,

%ORKIH ZRCUP 3: Ravisad ¥PA's faor silver naka.

This group atTamptad 29 resalve scme unrsasanably nign astimatas af
fishing morsality 7rom the YPA for silver naka. Thesa 2stimatas werz hgugne
to e due o not 9goling snougn of the older age <¢lassas, dut that change did
not comoletaly resaive the groplem. Altzrnata YPA tuning procadurss using
survey indicas were 3159 2xplored, xithout‘camplata«suc:ess. The assassment
af silver naka was nct finalized bDeciuse of zhis groblzm, 25 reflaciad in Ihe
specias raviaw.,

WORKING GROUP &:  Pr2-l973 recruitment indicas far silver haks from langth
frequency data from rawl surveys.

The: data wer=2 tapulatad duc he rasuling indiczs wera nignly variabia.
Nao. formal regore was mads.

WORKING GROUP 3: Sciantific value of sxperimentally manigulating fisning
mrreality on mackarsl ar other lightly exploitad speciss,

This group was =stanlishned =g develgp 3 warking gaper an Ihe sciantific
value of such axperiments, 3is descrided in zhis r=200r= under the specias
reviaw of mackerel 2nd in discussion of grigritiss far subsaquant warksnaops
(Sectiaon [1I1.2). A concagt gaper is axpectad ac the {21l warkshep. 3ill
Qvernoltz and Stave Murawski will act as ca-chairs, ard Jther 2articipants
include Tim Smith <nd Srian Rethschild.



VYI. APPENDICZS: WCRKING GRQOUPS

WORKING GRQUP 5: Trawl survey design.

This graup was astzblished ta davelop 2 warkiag sacer on =ie Zhegrazicai
‘0asis and operatignal and tachnical limitations of Irawl surveys., 3rian
Rothscnild and Mika Fagarty will act as co-chairs, and gar=icigants include
‘Tom Hotf, Mika Pennington, Stave Clark, Yic Crscca, and Sukwaeo Chang. '

WORXING GRQU?P 7: Analysis of changes ia catzhability with changes in stack
. ’ agundanca. - :

The pessiality of detacting changes in catzhanil
indicas 3nd virzual asopulation analysis, scoulatiaon s
sxplorad oy analysis of suizanls danz sazs from MEFC. Y
T2ad, and NEFT stafy will pgraovide scme daztz; otier sarzic
identifiad.
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