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I. INTRODUCTION 

I. INTRODUCTuON 

The'status of 13 impor-cant' fishery resources in t'he t'~ew England and i'1id-r 
Atlantic regions were re~iewed during a one-wesk wor~shop in early May 1986. 
Participan~s were from a variety of fisheries resear:h and management agencies 
and East Coast academi c i nstituti ons (Tab 1 e 1). Assessment data and recent 
analyses were presented in unreviewed wor~ing papers by the scientific staff 
of the Northeast Fish~ries Canter as updates to pre~ious. stock assessment 
documents. lnis information ',..as critically reviewed by the par-cic.ipants. 
Analytic difficulties and limitations were iden~ified, additional analyses 
were undertaken, and the S1:atus of each of the stocks ',..as determi ned. T~1i S 

. document reports the results. or that ',..orKshop, emphasizing the final consensus 
of tha status and likely outlook fdr each stock. Scien~ific information needs 
ara also identiried. 

The workshop format: ',..as a substant:i a 1 departu r~ Fiom app roaches that have 
be~n used. in recant years to generlts i nrormat i on on the status or the fi sh 
s-r;oc~<s in these r-agions .. The- possibility and nee<i for adop1:ing alt.arnat2 
app roaches 'Has di scusse<i at' a si mi 1 ar' ',..or~snop in Ju 1 y 1985, nere referr~d co 
as the Fi rst Stcc!< Assess~!rc l~orkshop (Fi rst· SAW). Represen1:ati 'Ies of i'~EFC 
,je:3cribe<i same of the goals of changing to a ;~orl:(shop farna-c, 2mphas1zi~g :ne 
nes<i (L) for greater pe~r review of the scien1:ifjc and technical aspec~s, (2) 

;:; ror- involving scient:'ists from outside I'tEFC '~ho ;,ad diffa-r'2nt perspecci'les and 
','f[10nave access co additional sourc~s or assessment data not herEtofore Ijsed 
i~ NEFC assessments, (3) to encourage the developmen1: of stocx assessment 
expertise in stace and academic institutions, and (:.\.) for general ra'liew of 
bi 01 og; ca 1 and management terms of referencs for 51:0C;< assesSllent studi es to 
make more efficien-c use or limited. research resources. 

NEFC representa-ci'les contrastad che roles of the several r1shery agencies 
in generati ng s1:ock assessment i nformati on usi ng t'HO system di agrams . The 
fi r-st (F i gu re 1) des cri bes the ex i sti ng routes by wh; ch i nf or1T1at; on is 
obtained, amphasizing the cantral role of NEFC and the multi~le infor"a~iori 
paths to the several management agencies. ihe second diagram (Figure 2) 
suggests now the present 'Horxshop mi ght ; n the 10ng term ri r: i n~o a mora 
i ntegratad. system,. wher-a most of the status of stocks i nformat ion wou 1 d be 
channele<i into a s~ries of assessment reports. 

Repr~sentati 'Ies of NEFC suggest2d that the workshop procse<i by r~view; ng 
the material presentsd in the working papers, in the sequencs suggested in a 
draft"agenda (Appendix). rne ·proce<itJre of having verbal presentations of the 
key points and assumptions in the data and analyses represent2d in the working 
papers, followed by in-depth review i,n a plenary session, ' ... ·lS adopted. 
Additional analyses of data surrmaries suggested durins: the jiscussions ',..ere 
Mandl ed by estab 1 i shi ng ad hoc work i ng groups as need·;<i (.J.l.ppendi x) . 
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I. INTRODUCTION 

lab.l e 1. List of p'a r1; 1 C1 pants for t.he second Stock Assessment !~orkshoo 
(SAW), l"1ay 5-9, 1986, '~oods Ho 1 e, 11>1 as sacnuset-cs • I nos e 
individuals listed with an as~erisk(~) par~icipa~ad in a 
pqrt.i orr of the. meeti I1g for speci fi c topi cs. 

NAt"1£-

Hader, I,J/arren"" 
Hoff, Tom 
Keifer, Oavid~ 
Marchessseault, G~y· 
Rus sa 11, Howard 
Cracco, Vi c 
Conover, Oavid~ 
De.qan, Li nda~ 
Lynch, iomlr' 
i"1as on, J onn 
Ro~hschi1d, Brian' 
Hosy, John 
Cal oSi, Pe-ca. 
l'1ahoney, Gl en 
Rehfus', Ruth 
SeamanS', Dick 
Smo low; tz, Ron 
Tes'ta verde, Sal 
Mears-, Harry 
Ch an g, S ukwoC" 
A 1 me; da., F' ra/1 k 
Anthony, Vaughn~ 
AzarovitZ', rom~ 
8orenan, John"'" 
8yrne,. Chuc!< ~ 
Cl a.rk, Steve::t", 
Christensen, Oarryl~ 
0011, Jack*" 
Fogarty, l"1i ke­
Foster, Kar~!l 
Gaor; e 1, 'rIIe!'ldy 
Gooda1e,Hannah~ 
Hennemuth, Oick~ 

Idai ne, Joe*" 
Jearld, Ambrose~ 
Lange, AnnE:-
Logan, Phi - *" 
Mayo, Ralph 
McBride, Margaret 
Me 110, Sue*" 
l\1orri ssey, Tom*' 
Murawski, Steve 
o vern a 1 t z , 8 ill 
Parry, Betsy .... 

AFFIt.lATION 

Mi d.-Atl anti c Fishery !"1g1: • Council 
It It II \I II 

•• II U It ., 
New £'11 g 1 and. Fishery i"1g"e' • C{Junci 1 

•• II II 

Conneci:'; cut' DE? 
SUNY, Stony Srook 

II 

U •. i"1assaCJ1US etts - ,;l.mnersr 
Rhode {sland DP,J/ 
New, Yorx DEC 
U., I~ary 1 and - So 1 omans 
NMFS/ SEFe - i\1i ami 
NMFS/NER - 51otlc.:si:sr 

II' 

II II 

II /I II 

.1 II II 

II· I( II 

II 

NMFS State/Feaera1 8ranch-Gloucsstsr 
NMFS/NEFC - Sandy Hook 

If II _ I~oads Ho 1 e 
II " II 

II .11 .4 II 

If Il ,t It 

I( u II I' .. II II II 

• 1 .. II 

1. It II .. 
II- II 

It It 

II II 

II .. 
/I It 

.1 II 

II II 

II II II 

U .. II 

.. II 14 

I. It II 

" II " 
II II .. 

Il II II II 

II II 1/ II 

II II II u 

;-



Tab i e 1. Cont;lnued 

~ame 

?earca, Jack *' 
Peterson, Allen*' 
Ri chards, Anne 
Serchu.!<, Fred 
Shepherd, Gary 
Shepherd, Sue *" 
Smith, Mary Jane* 
Smith, Tim (Chairman) 
i,tJari ng, GO,rdon 
',tJi'gl'ey, Sue~ 
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NMFS/NEFC 
II II 

II II 

II II 

II II 

II II 

II ,. 
II II 

II II 

11 II 

I. UtTROOUCTION 

AFF ILIA lION 

- !~oods Hole 
II II 

il II 

II II 

II II 

II II 

II II 

II II 

II II 

II II 

The partlc1pan-cs notsd t~,at bot.' the, !,Ilor~ing papers and cne '/eriJal 
p rasentati ons of racsnt anal yses for each s~oc!<. rap r-esen-cad pre 1 i mi nary and 
unravie'Jfed analyses. The 'Hor~ing papers ',afere labeled NOT TO 8£ erTED co 
raflect t.heir preliminary natun:. The pal~icipants 2m9hasiza~ t~a'C t.his 
disclaim~r is required to facili~ats scien-cis~s presenting ~ne mos~ currant 
inf'onna-c.ion '~ithout conCErns of being' quoted on preliminary and unreviewed 
an~lyses. rne participants agre-ed that che 'Hor'<ing papers \~era for 
t.h~ use· of the me-e'C'i ng only J and recommended no further di s~ributi on 

The- stocks to be reviewed were assi gned co thra-e- groups, 'I'fi-ch plenary 
session rav;ews tentatively Sche<luled For l"1onday af:tarnoon, Tuesday mOrni!lg, 
and !"'ednesday morni ng. Other- tcpi cs i denti fi ed -for di scuss ion inc 1 uded r~vi,ew 
of methods of evaluating pr~c..ision and accuracy or trawl surveys, description 
of existing trawl survey and s~ock assessment research programs, 
i dent i fi cat i on of bi 01 ogi cal and mana gemeIrti nf annat; on ne-e<ls, and deve 1 opmen-c 
of coopera~ive research programs. Time far wor~ing groups to me-et was 
iden-ciried, and a plenary r~vieljf of t.I-Je draft r~porc of the me~ting \~as 
scneduled for Friday morning. Finally, tne ne~d co review cne format of chis 
seri es of worxshops was i denti ried in p r~pa-ra-ci on for futu r~ \,Ilor~shops. 

To be· effect; ve i ri the 'Hay suggeste<i in Fi gure 2, the report of the 
wor~shop would ne~d to describe the technical aspects of the assessment 
analyses without becoming too involved for direc~ use by management 
agencies. Additionally, the specific aspects of the status af che s~otks 
discussed will ne-ed to be adjusted co the management ne-eds of tne releva~t 
agency. ?ar~icipants no'ted that this 'HQuld be difficult, and several rOi'mats 
for the report- were di scussed. !hi s topi c '~as di scussed at severa 1 poi r.ts 
during the me~ting, and the rasulting repor-c format 'Has envisioned as possibly 
evolving substantially in future workshops. 

The workshop participants noted that it would be useful for management 
agencies to develop terms of reference to me-et their assessmen't information 
needs within the context of the envisioned series of wor~shops. 
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Fi gur~ 1. rl1 ustrati on of f1 ow of stock assessment i nfonnati on in 
the northeast~rn r~gion of the US. Note central role of Northeast 
Fisheries C€ntsr in 'me~ting the needs of five separate agencies, 
and the several independent information paths. 

; 
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Figure 2. rllustration of a1tsrnate flaw of assessment lnTormatlon 
in the northeastern r~gion of the US. Nots the reduced and noncentral 
ro 1 e of Northeast Fi sheri es Center, the centra 1 flow of i nfonna ti an, 
and the increaSe rdle of state and academic institutions. 
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II. SPECIES REVI~~ 

The parti ci pants agjae~ that the 't'ioj~shop 1 s ravi ew and updati ,1g or 
assessments of most: spec; as' 'cou 1 d b~ most' arii c1 ant 1y cOrm1uni cat~d ina repor-:­
(1) by identifying the pravious·stock aSS'aSSiilem: raport asa source cocumerre, 
and. (2). by including only the d,ata and analyses that ar.a not in that sourc:;. 
Text was ,generated- oy t.1e r~ppoiCsurs by adi-cing and' adding to the 'Harking' 
papers'. For- some spec; as an adequate rarer;nce document' 'Has. not ava; 1 ab 1 e 

. (Amari can' p 1 a i ca), or- 'Has up to date. For- some spec; es, newassassiilent" 
doclJmen"ts 'Hera rav i ew~ and: camp 1 etad du ri ng the worxshop (s ca.ll 0ps', 
mackera 1 ). The· deta; 1 and. new· data inc 1 uded for each' speci as' or s~oc~< in thi s: 
rapo~ varies depend; ng- on the· natura of the sourca· docurnen-c. ''''hera a sou rca 
document is'. available, only da1:a and analyses not included ara descrioe(i. 
It/hera an' up-co-dat.:· sourcadocumen-c is available, only the- discussion and 
r-ssearch- ne~\1s i denti fi ad: duri ng chi S 'Horxshop ara t nc 1 ude<d.. 1\10S-: fi guras 
have- not- been updatad, and some· or the text rsrer'S ~o data i ncl uded in the 
sou rca- documen1:S and notr-speata<1 Mera ;cne source documerrts are a vai 1 ab 1 a an 
request from the Popu 1 at; on Oynami cs' 8rancn of the Consarvati on and 

," Uti 1 i za~i orr Oi vi si on- qf ehe Northeast Fi sheri es C.entsr'. The. tab 1 as and 
'""r1gur-ss rOi each stoc!< are numbere-d saparataly from' eIre tables and figures in' 
. the caxt i tr sect.; ons r, r r I" and. r V or th; s rap art ., 
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II. SPEC[ES REVrEW--HAODOCK 

1. HADDOCK 

Sou rca Oocumem:: Overno 1 tz, 1~. J., 's. H. C1 arx, and O. '(. '~h ice. 
1983. A ravie~ of tne status of ~ne Georges 
Sank and Gu 1 f of i'1a i ne haddock s~ocks for 1983. 
NMFS, NEFC, Woods Hole Lab. Ref. Doc. No. 83-23, 31 p. 

1.1 GULF OF ~ArNE HADDOCK 

Nominal Catch and Catch at Ace 

USA haddock landings from the Gulf of Maine ~ave decl ined s~aadily since 
1980, reach; ng- a low of 2.,232 rm: in 19-85 (Tab 1 e 1.1.1). Iota 1 catd, (USA and 
Canada) peakad at 7,596 mt in 1983 and dropped co 3, 023mt in 1985 (Tab_! e 
1.1.1). -

Age compos; t; ons for the Gul f of I\~a i ne haddoc!< s~ock -ar: shown in Tab 1 e 
1.1.2.. The- racsn"t: catch. has be~n dOtrlinatad by the 1978,1979,1980, and 1982 
year- c1 asses. 

NMFS and Massacnuse-c"':s Sur'ley Qat3 

Autumn research surveys (NMFS) in the Gulf of ~aine indicata a s~eady 
dec1ine in abundance fOi this s~oc~< since 1978 (Table 1.1.3). Cat-::h per t~'f'4 
i~I,,-C) decl ined from 18.2 in- 1978 co 2.5 ;n 1984. Survey ca-cch incr~ased co 5.2 
in 1985 -( Tab 1 e 1.1.3). 

Survey aga compositions indicate that the adult stock ~2+) has declined 
sincs. 1978 (Table- 1.1.4) .. rne' increase in catch per tow if'! 1985 appears co be 
a rasult of increaSed catches of the 1982. year class, but also could par~iall-y 
be due- to a gear- conversi on to morc-efr; ci ent ot-:ar boards. 

Autumn surveys conductad by the l"1assachusetts 01 'Ii si on ,~f i\~ari ne 
Fisheries have been uSefu1 for following racruitmen~ !rsnds in tnis stock 
(Table 1.1.5). rne 197-9, 1980, and 1982. year classes at age a appear to be 
r~ 1 ati 'Ie 1 y aoundant- and ;,a ve· besn ; mpo~ant- in the comnerci a 1 Fi shery at age 2. 
and 3 (Table- 1.1.2). The- 1983, 1984-, and 1985 year claSSeS sesm :0 be very 
poor (Tabla 1.1.5). Spring surveys provide a similar outlook of year class 
st-rength at age 1 (Tabl e 1.1.5). Haddock apparently mi grata to deeper '..-ater 
by the- autumn- of the;,.. fi r'S"t year and henc2 ar~ unava i 1 abl e in che 
~assachusetts survey. 

OeLu ry Resu 1 ts 

Results of a modified OeLury analysis (Collie and Si~senwine 1983) 
sugges1: that stock aoundanca peaked in 1978 and has decl i led precipitously 
since then (Figura 1.1.1). Age 2+ abundanca peaked at 42 million fish in 1979 
with an influx of fish from the 1975 year class and declined every year sinca 
then to a low of 10 mi 1.1 ; oli fi sh in 1985. 
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II.. SPECIES RSVrEw--HAOOOCK 

Discussion 

Although- severa.l year' c.lasses aia now supporting tbe fishery in the Gul f . 
of l'11ai ne, they appear' to be sma 11 er- t.)oyall fi rst· i ndi ca-cad and futu ra 
iacru;tment prospects aia very poor-. Fishing mortal ity is·probably ralatively 
hi gh on thi s stocl< at the prasent, ti me, but no fOf"iTla 1 ana 1 ys is is ava i 1 ab 1 e • 

. 8ase<t on racru; tment j ndi cas From the I~assad,usat!;s survey and cammerci a 1 
catches, it: appears that" 1 aige year' c1 asses from' 'Georges Sank may 'spi 11 over 
into soma a'raas: of the Gu 1 f or l'11ai ne fi shery at age 2.-3.;.. Tn; S' means- that 
',!li th prasefrt low racruitment from Georges 8ank and very poor 1983-1985 year 
classes in th~ Gulf of Main&, this stock will probably be raducad to ~11 time 
low-· level s in 1986--1987 •. 

Higher 1985 abundanca indic?s may raflac~ incraased gear efficiency 
rather- than' ac:ual incraases in population' abUnGdnca. ?ar-cicipants no"ted 
similar-high 1985 values for O1:her' demersal species including haqdoc!<, 
radfi srr, flounders, and other p ri nci pal groundfi sh speci es. A '.-torx i ng group 
'.-tas appoi nts<f to co 11 ate- 1985 abundance· i ndi cas fOi all speci es. Consi derab 1 e 
discussion took pla~~ on possible analy~ical procedur~s fOi cori~c:ing for 

. ,,-.th;s incraasad catcl'1ability including utilizing delta diS1:riou-cions' and 
'«:nonna 1 i zat; on' p rocadu ras cOlT11Jari ng s"tandaidi zaa spec; es ': 1 uster val ues '.-t; tn 
component i nd i v; dua 1 speci as va 1 wes • i"1enti on was a 1 so made a f a geneia 1 na~d 
.i n future- assessment ana 1 yses to inc] ude conri denca. i nterva 1 s on·a 11 abundanca 
ind.icas .. In par-cicular-, this- '~Quld help in"t'erpretation of Gulf ofl"1aine 
i nd.i cas 'tIlne~· small sample: 5i zes, assottated, 'Hi thl arge sample. s"trata s~rn to 
produce: graateritari ab.; 1 ity in abundanca i ndi cas ... Part; c.i pants n01:ed; 
ti'Jat al though these: di scuss; ons had emphas; zad vai; abi 1 ity' in these i ndi cas 
til c avera 11 i ttl? r'aSs; an was that'". they were: ; rt fact hi gh 1 y ra 1 i aol e and had 
tr'ackad hi stari ca.l ,abundanca trand~. it was fal t that- the potsl1-c'i a 1 
ana.l yti ca 1 ; mprovemen1:s- di sClJsse<i could raduca· var; ab i 1 ; ty in thei nd;css but 
that'" theSe! cor~ct.i ans wou 1 d be mi no,' and ',!lOU 1 d not change avera 11 p r~<f i ct'a<! 

" tr'al1ds .. 

rU1:ure' work 'tilas 'stJggesta<f, on' 1 andi ngs data, especi a 11 y Canadi an 1 and; ngs·. 
- front 1982~ 1983, and. 1984.. rt ',!las. n01:~. thatchera was a pass; bi li ty of 

mi sr'epor1:i ng in th; s case. rl1ter'est was a 1 so expr~ssed in determi ni ng 
historical percan-cages of landing~ fro~ ar~as now within Canadian 
jurisdiction. A r'ev;ew- of U.S .. landings data was also sugges"tedco isolate-

. tC 'spi 11 over u year' c1 asses from Ge~:ges Sank '.¥n i cn '.-tou 1 d be r~fl ecte<f in 
1 dnd i ngs att ri buted to the more southern areas of the Gu 1 f 0 f J'1a i ne ra-cner 
than the rather- than the tradi ti ana 1 Gu 1 f of 1"1 a i ne grounds. 

. , 

r 
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Taole 1.1.1 Comner::ial LandingS 1 or haddacx (met.ric ~~ns, li .... e) iicm ::"le Gulf of ,"laine, 1982.-1985. 

G~r3-e~ 34.nx. Gul": oi .\~i ... "le IOC:11 
'( e~:, us~ C~n .. ci4 1"oc.1 USA (~!1aci4. :-ou.l USA C.J.n.:.u.J. :0c:~1 

1.382 U,5Q7 4,911 1.7 ,4~g SJ~23 L.111 5,7'55 13,195 5,902 14 ,Q91 
138.3 3,669 3,113 i U,332 3,533 1,00.3 7,S!J6 t~ .252 5,211 19,411 
t384 
t98S l 

3,300 t,4()j LQ,25.3 2,7~4 1,14S 4,037 tl,392 2,708 L4,3QO 
.i.,Z74 3,484 7,750 Z,l~2, 791. 3.02.3 6,5OA ~ .,~ ... 

~ t .. ' J 10,779 

1 ~ ~c't'-:ed.. ~Q tCiAf IN~ :~r Oiyi~iol1 31. ute!. SY. r~~'9«-::i.·{e.Ly (5 ~~ lme!.in'p :,~v~ ~e~" 1.SSi~Md 
:Q Oiv'bion SII. 

Z?~vi.~iQnal (inCQ:pl H~) . 

P~rC;!1"c a,ae c::m?osition of haddock in ccmnercial landings 
(a 11 countri es i irom tlie GU.1 f of i'1a i ne, 1983 -198 S . 

Yea.:- 2 :3 4.- S 6 7 8 

t98J L3.9 29.2: 2~. t 10.3 :!.9 9, L S.J. 

~984 3.0 .. .., 
~ ..... 31. 4- 15.6 19. T 3. Z 2.7 

L98S 1 21.9 0.3 -OJ , 
~ .... --. L6.2 12~9 3. 1 

1 .~(~" 

-~s -::i..:n.a.i"ed 4 

Tab 1 e 1. 1 .3 

'( ear-

1932 
198.3 
1984.-. 
1985.J 

1 

Stratified me::n c~tC!1 per cow in numbers and I~eight (kg) ror 
haddock in NE?C offshor~ spring and auc~mn boctcm crawl 
surveys in the Gulf of Maine 1 , 1982-1985. 

SOr'-llg 
2 

~os. 

1.68 
2. j,·T 
0.74-
L 77 

'~. C~}J 

Z .. l4-
Z .. 36 
0.76 
t.88, 

,'los. 

1.76 
1. 7~ 
1. 14 
~.03 

2..76 
5.46 
2.58 
6.1S 

-Scr~ta 26-28 and 36-~a. 
, 
·Oa.-c::! for 1968-1972 and 198.3-1985 'wi-e:,,~ colle-c~ed '",i:b. a. 'f36 Yankee'f 
crawl, and cne :-e:naining yea.l"s (19i3-1981) wit.h a. "!11 Yankee lf crawl. 
He a.dju.s~~en-c:s for ~=awl size di.~er~ces ~ere at~emD~ed. A conversion 
factor of 1.70. representing t.he su:=ace a.rea =-'3.~io ;i c.he "!1 t Y,anke-e Jl 

to the "36 YankeeS. I ""as used. i.n previous assessmen~s. 

9. 

3.0 
9.S 
5.9 

3
S 

. . 
car~lng In the spring of 1985 n~- ot-:er doc 's were u:sed. Nc adjustments 

for differences ''''ere a.-C:l:e:np-cd 401:. this Cue. 
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:<lOle 1. T • ~ Se~d£:'~ :~~l't ~~t:~ ~e--: ~~lIt ~. 
~~~ (:t~e:'''l) :~t" :'~~~C~l: ~."1 .'f~:~ ~f:l,'Qt"~ 

l~rint_ ~4 ~tt.::::: ~(-:~ ~:-::.Il ltJ:'"t~yl i.~ :::: C ... l! or ."4.J-.."le·, .']8:· ~Jas. 

!o~~I 0 ~ 

AS~ 
~ 

., 

13!~ 0.04- O.J.£ 0.;"3 0 • .37 O.li a.os O.ot o,co a.co 
L3!J LOO 0.06 O.J6 0.':1 O • .:! 0.00 O. t! 'J. '20 0.0: 
t.3!" , O.Ot C • .lS a.'J6 0.13 0.06 0,00 o.~o 0.03 o.tJo 
Lsas" o.co 0 • .3&. L.Ql O.O~ o .~~ a.u o .'JS 0.02 0.00 

~ 

t3!: O.ZS O,O~ O. '4. O.St O • .!~ a. ~z 0.03 O. t.S 0.00 O.'JO 
~g3J 0.00 0 • .17 0.0.4.- O.~L 0 • .13 o . .:~ . O.l! O.'JS O. ~1 a ~ OJ... 
L3!4· 0.00 C.!"' O.JS 0.01 0.11' 0,00 O.S.; 0.00 O.CO o. ~~ 
LS8S 0.00 0'.0' o.~o 4 •. 51 o.as o. ~O O.li O • .l3 O. 'JO 0.'25 

ts,~~ :~ .. ~3 3.:14. SQ .. -4~. 
, 
:.tay .'Q~ ~(~. e~-:!r .... i.:~. <!au.- L'1' 'i .. DLf j ~~w. o( ~W1cii~,_ <:i.i..!':::'t1~.:~. 

j~ .. ~ .. !=r- L~a .. t31-:, ~4. !.382 .... ~ o:~.u~~::i. 'lfi:~ • "j~ '(1nil;4~' ~:":l:.l{ 1nci .~.~~ :,,~ir.il'l'i 
:","'~n- 03i~ .. L9!1) .... tu • "~, -rlAlt .... ·~~:.IL. !i.,ul.ju~c::::n!;: :=r ~~"':.IL si.:.: ~':'ii~-:,,:,:,:~:e~ 

-4 

... ~..,U.~1:44.. A ~n:Y~iQC- !~~:u·· Qi L4 70, .:"r~~.~1:i .. :~ :!'t#. S1:r::2.cJt· J.':~~ ~:!~ ~i ::..~. 
I·~l ':"~~.';4 ~~. ::..~ .. "16 r~jr,~·, .. ~ t.Uet;t in. ?r~tQu~ .~~~~s.:=t~. 

S:~n:.nt iJ:. .. ~~ l1'r~". Q£ L38S ~ ... Q(:n-- <toon ... «. \:~~. ~~ ul.jU=U::::C11:~ f=r ~ii:~!':'mC:lt~ 
''''.~ .:-:~.. .:- ~~ ~.:!.=-. 

T.~ 

l. 'j 
~ .. :'3 
~ .. ~3 
~.~! 

Tab. 1 e- 1 . 1 .5 SC!':l.ci;ied: iltean c:l.tc.~ pe~ cow· i.Il ilUl:1be!"s a.nd ..... ~i;h~ (kg) for 
haddock in' Ma.ssachusel:'t-.s s1'~ir'lg and aU1:tlmn inshor~ surfeys in 
the Gu.l.f oz' Maine-, L98S-198S. 

Stra~i.:ie~- ~ean ~tc:..~ 
1 

oer. ~ow. a~ age 
(numb e1"3 ) 

Yea.r a 1 l 3 ~ S ~- local 

Ma.ssac.'u.se-r.~s (S o!'i:l~) 

1983, 0.00 Z.94- C).OO 0.10- 0.02 0.02: 0.00 S.l~ 
1984 0.00 0.04- 0.2S 0.10. 0.10 O. 04- 0.00 O.S.r 
L98S 0.00 0.00 a,oo a. 1S. 0.00 0.00 0.00 O.lS 

Ma.ssac:husct~s (Au1:'...!lru1) 

1983 O. ~ L 0.03 0.00 0.00 . 0.00 0.00 0.00 0.~4 

1984- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1985 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 

lOb'C.ained by aprlying combined.. NEFC age-leng"Cl'l keys from of=shor~ and. insho1"e 

t .. ~ 

t.7.t 
. ., 

~ ...... 
:.~4 ~.~~ 

O. :. 1. :'1 
I .. -• .. I I , .-

1. .. 4 I 

l.SO r ," 
1It.~ , 

L:'3 l. ~4 
l. :.5 ~.·H 
•. OJ 3. 'J9 

S t nr iii ed. iltean 
~tc.~ pe~ to".. 
in ..... ~i3h't' tk-) I.. 7 

0.58 
O.~Z 

0.14-

0.01 
0.00 
0.00 
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f~' t~d .adiii#d 04Lury .4~hQd, 19764198~. 
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II. SPECIES REVIElA--HAOOOCK 

1.Z GEORGES SANK HADDOCK 

Nominal Catch and Catch at Aqe 

Haddock 1 andi ngs by the· USA dropped to 4·,272 m"t" in 1985, the lowest catch 
sinca 1977 (Table 1.2.1). Total catch (USA and Canada) declined to 7,756 mt 
in 1985, the fifth year of decreasing landings sines the racan~ peak of 27,571 
mt in 198U .. 

Catch' compos; ti ons for the- Georges San k fi she-ry i. n 198d. su gges~ t~,at: 
the fi shery 'Has: suppor;:sd by the 1980, 1978, and r~rnnants of the 1975 year 
cl"assas (Table: 1.2.Z). Prel iminary catc;,es from 1985 suggest :hat· the- 1983 
and. 1978 year: classes are mos~ important. 

NMFS Research' Survey Oata 

Spri ng and; autumn' survey catch per- tow (',.;t" .and I'{OS) dec 1 i ne<i steaai 1 y 
aft~i peaking in 1980 and 1979, respectively (Table L.2..3), but incr~asad in 
1985. Pre 1 i mi nary est; ma~as . for 5p ri ng 1986 wei~ 1 ass than the 1985 va 1 ues 

;,,{ or- 'Hei ght and about ha 1 f tn at for number (Tab 1 e .1.2..3) . 

Autumn bottom traw·l age: compositions sugges-: that" adult. stoc!< aoundanca 
is very low- at: this time (Table· 1.2..4-·). Survey catch per tow (2."') has. 
declined in every yea~ sinca 1980~ rncr~ases in catch pe~ tow in 1985 are due 
almost en-cirely to large· ca-cches. of age 0 fish from the 1985 year c.lass (Table 
1.2. •. 4--)... Catch- pel tow· for- the 1985 year' cl ass decl i ne<i consi deranl yin the· 
spri ng 1986 survey,_ suggest.i ng that- it may be small er" than fi rst anti ci patad 
( Tab 1 e '1. 2.. 4.. ) •. 

'IPA Resu 1 ts' 

A preliminary VPA with" 1984- as the- terminal year' ',..as completed 'Hith a 
starting F of O.SO (Table 1.2.S). rnis '!alue- of F ',.;as the result of both USA 
and Canadian assessmen-c ',..orx (1..Jaiwood and Neilson 19~5) .. Fishing mor.:ality 
(3+) since 1980 has. avefaged abou~ 0.40 on this stock (Table- L.2.5). 

Stock si ze" (2+) has' dec.l i ne<!' steadi 1 y s1 nee 1980 from 117,947 mt to 
2:3',318 flTt in 1985 (Table, 1.2.6). Spawning stock biomass (3+) has droppe<1 
in e\ery year since 1978, r;aching a low of 15,818 m1: in 1985. 

Short·-term Out look 

Projections of catches' in 1987 and spawning stock biomass in 1988 were 
made under several assumptions about the size of the 1985 year class, the 
11ke:.y levels of fishing mor"tality in 1987 and 1988, and theacr:ual catch in 
1986 (Table 1.2.8). ihe worxshop participants noted that the virtual 
population analysi~ yielded F values at age a for the 1975 and 1978 year 
classes which ~ere approximately double the overall mean F's across all ages 
in those y..ear'S (Table 1.2.5), ,and suggested that this pattern could be used to 
adjust- selectivity factors on the 1985 year class to refine these 
projections. Cal.culations ',..ere completed by a ',.;orking group during the 
workshop assumi ng (1) that the 1986 catch ''';ou 1 d be 6,841 mt, (2) that the 
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1985 year cla~s at age 2. would be either 30 or 60 million fish, and (3) that 
r:ne fi S.hi ng morca 1 i ~y in 1987 <?nd 1988 '~ou 1 d Je ei ~her. reduced :0 0.1 or ~a9t 
at curr~m; levels of 0.4-, OJ alternately equal ::0 0.4- for all ages except" . 
twics as high for age 2. (Table 1.2.8). 

These· cal cu.l ations suggest that lower levels of fishing mor-ca1ity in 1987 
and 1988 would result in a larger spawning stock biomass in 1988, but with a 
di sproporti onate r~<iucti on in catches ; n 1987. Assumi ng that the the 1985 
year class producas 30 million fish at age 2, and that fishing mortality is 
ra<iuca<i from the- current- O.4-to 0.1,. a 72% decrease.in catch and a 61~ 
i ncr~ase in spawni ng stoc!<. b; omass in 1988 !."IOU 1 d. iesul t.. However, ; f F ; s 0.4-
e.xca~,.t that age 2. fishing morta.1ity is elevated as ;~as se~n for :he 'strong 
1975 and 1978 year cl asses, there wou 1 d be a 44% ; ncr-ease in ca,tcn and l. 31% 
decrease in spawaning S1:oc!<, respectively (Table 1.2.8) .. 

r f the year c.l ass is tw·; c.a- as 1 arge a-c age 2., then the corr~spondi ng 
impacts. of an e 1 evata<i fi sh; ng morta 1 ity at age 2. '."IOU 1 d be :0 increase catch 
by 96% and. to decr-easa spawn; ng stoc~< by 36~ (Tab 1 e 1.2~8). 

Discussion 

At' pr~sem: only the 1983 and r~mnants of cne 1978 year classes~re 
supporting the fishery and spawning s~ock. Recr~it~ent prospec1:s for 1986 ar~ 
vary poo, s; nca the 198~ year- c1 ass is one of the lowes"t on r;cord. The· si zs 

"0.f the 1985 year cl ass in 1987 '~i 11 detarm; ne the extent of recovery in chi s 
stock.. Under the current F' scenari 0, and the 60 mi 11 ; on fi sh opt; on, thi s 
year cl ass w·; 11 be i-arluCarl qui c!< 1 y and perhaps 'Hi 11 p rovi de 2.-3 year'S of 
moderate· size yields •. Cond~cting the fishery on a by-catch basis (F:::.l) '1~ould 
produce~a spawning stock o~ 80,000 mt in 1987. If the 1985 year class ;s 
smaller than suggested from the autumn survey then prospects for recovery of' 
the· spawni ng stoc~<. appear- to be. di m; n; shea .. 

As for the Gu1f of Main~ haddock stock the 1985 abundance index values 
'~er~ considered less reliable than previous indices. Futur~ projec~ions, 
~cwever, would be influencad by tha magnitude of che 1985 year class when it 
r~cruits to the- fishery at age 2.. Considerab'le discussion occurr-ed on the 

. apparen't consi S1:ent pattarn of increasad fi shi ng mor-cal ity on 1 arge year 
classas '~hen they first: r-ecru;t to the fishery at age 2. Results of the 
'~orki ng group '~er-e presented. It was observed that there '..-as nearl y a one raj 

. one trade-off in catch and spawning stock when the ·1985 year class recruits in 
1987. The consensus of tl1e group '~as tnat maintairiing as much spawning s-cock 
as possible '~as important. Other discussion centared on the stoc!<-reciuit 
plo~ and the performance cf the stock at various stock sizes. 
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Table 1.2.1! Commercial landinos' of haddoc~< (metr-1c t8ns, Iii/e) from 
Georges Sank, ~98i - 1985. 

YEAR USA CANADA TOTAL 

198Z 1Z,567 4-,921 Ll ,4.B8 

1983 8,069 3,213 11,882 
1984- 8,800 1,4.63 10,253 

19854 4.,27t 3,484- . T ,756 

L As ~port:d. to rCNAF/NAFO for Oivision- sZ' d.nd. 5Y, r~spect;l/e1y 
(S' NK landings: have· been assigned ~o Oivision 5Z). 

4. P~vi si ona.l (i ncomp.T eta) . 

Ta.b-T e- 1 .2..2.: Catch (numbers-, 000' s) by age group 
haddock from 1981 - 1984. 

Aae Grouos 
YEAR 2.. 5 6 

1981 1518.9- 9525:.0 74.3.1 711.5- 2354-. S' 

1982- 1295.9 1622..3. 2958. o· 331 .. 9 679.3 

1983 79.2. 580.2. 701.. a'. 1928. T 279'.8 

for G~arjes 3ank 

7 8 

31T.0 142.9 

14.92.2 132.2 

221.9 9DS.4-

89.2 

118.7 

92.5 

1984- . lOO.S 320. T 734..6 385.2. 1531.5 20a..7 313.4.- 456.0 

l!", '~C2 

8,512-

4.,796 

3,591 



1', 
. Table 1.2..3 Stratified mean catch per tow in numbers and ~eight (kg) for 

haddock in NEFC offshora soring and aucumn jct:om trawl , 
surveys on Georges Bank t , 1982 - 1936. 

SPRING! AUTUMN 
'{~AR • 'Ios. 'rJ( • ( kg) . '~c s . ',.J ~ • ( :<g j 

1982 T.27 11.0l 3.66 4.86. 

1983 3.77 8 .. 75 5-.37 3.81 

1984. 4-.21 4-.93 3.52- 2..97 

1985 3 11.L4- 8.85 14.19· 3.53 

1986 .. ~.13 5.93 

Strata LJ-2S~ 29, and 30. 
4 Data for 1982. .. 198~ ',i4e~ col1ect~d 'ffith a It36 Yan!<e~ll tr3wl. 

3 St.arti n9 ; n the Spri ng of 1985 nel,"t ott'~r door'S l,i4er,: used. No adjus~ents 
ror diff~r~nc:s !Her~ att·~mpt~ci. at this ~ime. 

~ p r'~ 1 i mi nary 

Tab1a 1.2. .. 4- Stratified mean catch per tow· at age (number'S) for haddock in NEFC Oi1"SiJOr; 

spring and a'utumn bottom trawl sur/e:/s' on G~orges Sank 1, 1983 - 1985. 

A<le Tota 1 s 

Sori ncr 0 1 t 3 4- 5· 6 7 8 

1983 1 0.29 0.31' 0.39 . a .1S 1.62 0.01 0.03 0.78 

1984· 1.4D C.79 0.43 0.42' 0.39 0.48 0.05 0.03 

1985 ~ 0.00 4.-.96' 0.76 0.4D 0.87 0.34- 1. L7 0.10 

Autumn 

1983 3.89 0.16 0.14 0.18 0.20 0.63 0.08 0.00 0.07 

1984 0.02 2.23 0.59 o. 16 0.19 0.04 0.30 0.00 0.00 

1985 11.35 0.65 1. 53 0.22 0.05 0.10 0.07 0.17 0.00 

1 S tra ta 13-25, 29-30. 
2May not agr~e with data in Tabl~ 2 because of rounding differences. 

3 Data for 1982-1983 '>'t'ere collect2d ,>'t'i th a "36 Yankee ll trawl. 

9+ O+- 2 1 +- l 

0.12 3.76 

0.20 4.19 

0.25 8.85 

0.01 5.36 1. 47 

0.08 3.51 3.59 

0.05 1:1.19 2.84 

;. Starting in the spring of 1985, new otter doors '>'t'ere used. No adjustments for oc.ter door 
differences were attempted at this time. 

2.+ 

3.4-

? ... 
- • I 

8.8 

1".3 

1. ], 

2. 1: 
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Tab 1 e: 1. Z'o 7 Oa ta used rOi ca td, and spawn; ng S toc!< forecas ti I1g for' Ge\Jrges 
Sank haddock. 

$,o<:): \lofe~(1 ~eignc. .l.ie~(1 ",eigne 
size-- '8S g.xpi oi t"a c. ; 0 n of ~he cac.ch of ~he stac): ,lofa.c. u r; c,y 

Ase- (.aOO·~-)· oatter-T1 (x 0) ((0 ) oS; ve-

Z- 10,900. 0.7 l.14, 0.52 
J 215 LU 1 :65"' LS4 1 . U 
4- 443" loU. 2-. t 1 L98 t.O 

S l. 015 La z. S4- 2 .• 39 La 
6 SJ2. 1.U 2.94 2.77 1 .U 

7 2-.. 115 1.0 J. J 1 J. 1 Z 1.U 

C3 283' La 3.64. J.~S 1.0 

9 308 l.U '3.96 1. 7~ loU 

tu 069 LU 4.2.4. 4-.03 1.0 

11 JZ loU 4.51 4.Z9 LO 
iZ 53 La 4..7, 4.53 La 

La. lJ 11. La 4·.97 4 .• 70 
14. 11 L.C 5 ~ i8 4,97 LO 

table- 1.2.8 PT"fJjects-d 1987 catches and 1988' spawning stocx biomass fOi 
Gc<'rges Sank .Maddock for di fferent' comb; nat; ons of ri shi ng 
mortal i ti es ; IT 1987 and 1988 (~) and 1985 year class 

Re~ru i tmen't 

30 

60 . 

s tT~ngtl1 at age t (RECRUITI1ENT), and. assumi ng tha t the 
fi sni n9 mortal i tv at' aqe 2. (AGE' 2) is e; t~er 70: of ena t 
at other ages (AVaAGE) or t~ice· that at a·thel ages 
(EL£VATSJ) . 

F Catch Spawn; ng' STeck 
A<je:· 2- '87 t 188 . 187 188 . 

(m't) (mt) 

AVERAGE . 1 J,409 47,446 

AVERAGE . .4- 1 2 t 168 37 ,609 

tLEVATED .4· 21 ,856 25,014 

AVERAGE . 1 5,563 83~655 

AVERAGE .4 19,976 60,959 
ELEVATED .4 39,150 43,010 
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2.. REDF ISH 

Source Oocumem:: l"1ayo, R. K., U. 8. Oozier, and S. H. Clark. 1983. ,;l,n 
Assessment or the Redfi S11, Sebastes fascia-cus, Stocks in 
the Gulf of Maine - Georges 3ank Region. ~MFS, NE?C, 
Woods Hole Lab. Ref. Doc. No. 83-22. 

COl'T1Tlerci a 1 Fi shery Tr~nds 

Landings ofradfish from the Gulf of Maine have declined sharply from a 
recant maximum of' 14,,800 'metric tons (t) in' 1979'to 4.,200 : in L985 (iab'le 
2.1).. rn; s fi shery is conducted p ri mari llj- by trawl eiS ,oase<i f " che nor-chern 
NelJf.England ports of Roc!<land and Portland,. Maine, and Gloucasl:er and 30ston, 
,"1assachusatts. Hi stor; ca 11 y, thesa fOUi por.:s have accoum:ad for over 95~ of 
USA r~fi sM , 1 anding,s. Annu'a 1 catci1es byd; stant \~at.;r fl eets have' gene('a 11 y 
be~n less than 1,000 t excapt fOi a brief period' during tt,e early 1970'5 't'4hen 
ca~ches approached 0,000 t. 'Since 1978, landings by non-USA vessals have 
averaged 1 ess chan 100 t annua 11 y • rne domest; c r~dfi sh fi shery in the Gu 1 f 
af l'11aine:, - Gecrges Sanl< r-egion ha,s tradit,ionally been conducted primarily in 
the. cantral Gulf at i"1aine (Araa 32) and in the Gr-eat South Channel (il.r-:a 
51). Fur"ther det'2.i15 r-egard~ng :;,e de'lelopmen-r: or :he New ::;q1ar.::, :'2-::7~S~ 
~shery, including trends in historic3l land;ngs~ may ba found in t~e saurca 
document • ~. . 

8et'}fe~n' 1973 and 1977 thi s fi shery '~as under a cot:al all owab 1 e cat cn 
(TAe) management rsgi'me under the ausp; cas of the L1tarnati ana,l Comni ssi on fOi 
the Northwest Atl anti c F"i sheri es (rC~AF). Ouri ng chi s peri ad, rAC' s ''''ere 
adjusted downward from 3U,OOO t in L971 to 9,000 t ~n 1977 in an- a·;'!:emp1: co . 
re~UCe fi shi ng mor'ta 1 i t'j • The 1977 iAC waS' not imp 1 emen"Ced due :0 the USA's' 
withdrawal from rC~AF and, sinca then, the stocx has no~ be~n under any 
management regu 1 ati ons .' 

Estimates of mean weights at age (Table 2.2) ,and c3"Cch at ~ge: (Table 2.3) 
for- thi s stock \~era acta i rierl from 1 angth fiaquency samp 1 as '~ei gi11:a-d by area­
specific monthly landings, and age/length :<eys basa<i on 01:o1iths col!ec~e~ by 
NMFS" port samp 1 er'S from 1969 through' 1983. Numbers 1 anded \~er~ computerl by 
i ncor?orati ng seasona 1, area 1, and sax-spec; fi c 1 ength-we; gMt equati ons ; n the 
ca 1 cu.l ati,ons • Age, compos; ti ons fOi t."e year'S bet'Ween 1969 and the m, <j-1970' s 
indicate<1 that the cat(.h was compose<1 of a broad spectrum or year classes 'Hith 
ages bet'Ween 10 and 20 y ear'S '~ell rap r~sent e~. I,.J) cn the recru; tment 0 f the 
1971 year class in 1975 and 1976, combinerl with a lack or subsequen1: recruit­
ment, the catch composition became increaSingly dominated by chis single year 
class througM the early 1980's. Between 1978 and 1982, the 1971 year class 
accounted for over SO~ of the t01:al number'S landed, attaining a rr.aximum 
repr~senta1:ion of 63% n 1980 and 1981 (Table 2.3'. In 1983, hO\Jever, the 
1978 year class recrui-ce<i to the fishery in substJntial number~, ~ccounting 
for- approximately 15% of the total numbers landed while the 1971 year class 
~ercentage declined to ~3~. 

Periods of significan1: racruitment may also be discerned by examining 
trends ; n mean 5; ze of redfi sh 1 anded over ti me. An avera 11 increase in meaJ1 
length, evident since the early 1960's, is caused by growch of individual 
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fish alraady r~cruited to tne· fishery, 'HMile periods of declining mea!1 51z:., 
evident bettf~n 1973' and 1978, and 1983 and 1984, coincida 'Hi':;' the entry of 
the 1971 and 1978 year c1 assas, respec:i 'Ie 1 y. 

Catch and Effort 

Catch and effort data for this stoc~< (Table 2.1.) itt'ere obtained from the 
cormterci a 1 fi shery data base ma i nta i ned at- the Northeast Fi sneri es Cantar 
(NEFC), ',a/oods Hole, i"1assaci"lusetts .• Scandardizad citch-per ... l..lnit .. -efrort (CPUE) 
ind_icas have be~n calculatad from- 1942 through 1985 with effort· adjus-cad to a 
tonnage class 3 (Sl-lSO gr~ss registared tons) vessal. Un~il L983 when ch~ 
firs~ analytical assessment was comp!et~d (Mayo ec a1. 198J), stock asse5S­
man-cs' ',Ii@re basad- primarily on' analyses of eate:t and effort using generai 
production' models·. Ovel the past t';lC decades standardized C?UE Mas declined 
from a maxi-mum of 5.4. t ~er day fi she~ in 1966 to 0.9 t per- day fi shed. in 1985 
(Tab.le· 2..1). Quring this same- period es-cimata<i fishing- effor-c incraased from 
1 ess- than 2.,000 days fi shed duri nq the 1 a-c~ 1960 1 s to over 6,GOO days fi shed 
in 1979 and- 1980; si nc~· 1981 annual effort Mas. rema i n~ bet';les.'1 4,000 and 
5,000 days fished despita continued decl ines in ,landings- (Table 2 .. 1). 

-:.~. 

AnalYsis of ca-cch and. erfor.: has become incraasingly difficu1t due to 
recent decl i nes in the· di rectad eomoonent of the radfi sh fi shery. For 
examp-l e, bet~e~n' 1964 and 1979, di r~ct~<i red fi sh t ri ps (those 1 and i ngs SO: or­
more r~~fish) corisistentoly accounted for 25-·35~ of all trips landing redrisn, 
and. tJ1a amount of redfi sh 1 ande!1- on' these tri ps rep rasantad 80-90% of the Gul f 
or i"1a; ne- ~ Ge!)rges-. Sank tota 1.. Segi nni ng in 1980, the· di rected tri p 
percantage dec1 ined to 11 .. 9~·. and the landings percentage to 57 .7~; in 1985 the 
corresponding figures were only ~.4 and 1947:, respec~ively (Table 2.~). 

Research Vessal Survey~ 

Sottom trawl surveys ha ve 'be~n conducted by the MEre in. orisnore ',lia-cers 
of the Gul f or- i~a;ne- .and Georges Sank during autumn and spring sinCE. 1963 and 
1968, f"'espectively. Result~ for- re~f;sh (Tables 2.5 and- 2 .. 6) rave.al an 
approximate' tanTold decline: in abundanCE (stratified mean numbel pel tow). and 
bi omass (strati fi ed mean '~ei girt per- tow) si nea the mi dd 1 e to I ate 1960 1 s , 
coinCiding '~ith previously noted decr~asas in corrmercial CPU£. indicas (TaDle' 

. 2.1). Plots of mean I engths of' r~~fi sh, part; eel arl y from inshore strata, 
_ a 150 i l1ustra-ee patterns of I'ecruitrlent Co the .... ~saarch trawl gear. Oecl i nes 
in mean sizacoincide '''''ith the appearanca of the dominant 1964, 1::171, and 1978 
year classes at age a during the autumn cr~ises. 

Vi rtual Poou 1 at; on Ana 1 ys; s 

Estimates of instantaneous nS'11ng mortali~y (F) (Table 2 .. 7), stock size 
(Table 2.8) and stock bioma~s (Table 2.9) were obtained by virtual population 
analysis (VPA) of the catch at age matrix (Table 2 ... 3) assuming an instant­
ai1e()us natural mortality rate. (M) of 0 .. 05. Terminal F in 1983 (0.167) was 
computed from the functional relationship betwe~n F and fishing effort given 
by l"1ayo et a 1. (1983) usi ng 1983 effort of 4,440 standard days fi sned (Tab 1 e 
2.1). Partial recruitment in 1983 was assumed to follow the pattern exhibited 
during the most recent years with full recruitmen~ occurring a-c age 9. 
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Recruitment at age 1 for 1980-1984 was es~imated bas~d on average levels 
compu~ed over the 1969-1978 period (1.94 million fish) excluding the strong 
L971 year class. Age-specific stock ~iomass estimates ~era derived from stock 
size· estimates by applying corrmercia.l mean '~eigMt.s at" age as given in Table 
2.2. 

VPA results suggest that F declined co approximately 0.15 be~ween 1974 
and 1976 but increased therea rter to a. 1 eve 1 oeti1een 0.23 and 0.26 du ri ng the 
1977-L981 period (Table 2.7). These recent levels of F are approximately 
thr~~ times the FO.1 level (0.07) and 70-80~ greater than the estimate of Fmax 
(O.l~) raport~ by·~ayo at al. (1983). The 1980 F (0.24) estimated by 
the current VP.u.. ·,..as only slightly above· the estimate of 1380 terminal F (0.22) 
used i IT che: p ravious assessment. 

Exploitable: (age S+) stock size dec.lined steadily from ~92 inillion ilsn 
in 1969 to 172 million in 1975, increased to 323 million in 1916 when the 1971 
year class r;cruited to the fishery, but Mas sinc~ decline~ sharply to an 
es~i ma-ce<i. 94 m; 11 ion' fi S11 in 1984- (Tab1 e 2 .. 8). Ss~imatas of exp 1 oi cab 1 e s~oc!< 
biomass (Table 2 .. 9) ar: less variable, exhibiting a. s~eady decline from 
138,000 t- in 1969 to 3~,000 t: in L984. (t snould be note~ that the recruit:­
merrc of the 1978 year eiass at .~ge ~ in 1983 provided only :TIinimal i:~cr;:1S2S 
in axp 10; tao 1 s. stock s i zs and bi amass es~i mates, compared :0 p rav i ous 
incr~ases generated by the 1971 ye:r c1 ass during 1976-1979. The L918 year 

'i~l ass appear-s co ae c~nsi dsrab 1 y 'tieaker t.han its f; 1 ati 'Ie 1 y st rong 
predecessor. Tr:nds in exp 10; tab 1 e stoc~< 5i zs and 'oi amass para 11 e 1 ~hose 
shown- by 11umber- and 'Hei ght-basad carrrnerci a 1 C?UE. i ndi ces. 

Catch- and Stoe!< Size Proj~t;on 

Stock 5i zas' 'tiere projectad cn a shor't-~arm basi sus; ng the L984 age­
specific stock sizes as a base level, ~ith 198~ and 1985 F's estimated from 
fishing effo~' adjusted to yield the obsarve~ 1984 and 1985 catches of ~,722 
and 4--,162 t, respectively. Partial recruitment and natural mortal ity '~era 
assume~ above, andr;cruitment a-c age 1 in 1985 and 1986 were sat at ~he mean 
level (1.94 million fish) compu-ced for-1980-1984, gi'len the 1ac!< of evidence 
of r~lati vely stro'ng recruitment subsequent to the 1978 ye:! class. Stoc!< 
biomass and catch 'Heights t,..ere- computa~ by applying an average of the 1981-
1983 mean weights a.t age. long-terTI' equilibrium projections were also 
performed '~ith che same· set of assur-,pt;ons 'Hith' recruitment at age 1 set equal 
to the avera 11 1969-1979 average of 25.4 in; 11 ion fi sh . 

Projections aased on observe~ caten levels provide F's of 0.163 and 0.173 
for 1984 and 1985, respectively (Table 2.10). Stock size declined from 101 
mil1ion fish in L984 to an estima-ca--j 72 million in 1986, '~h;le s-r:ock biomass 
declined from 37,000 t to 27,000 t ~Table 2.10). ~esults of the long-term 
equi:ibrium. proje:tions (Ta~le 2.11) sugg~s~ tr.:at Afishing a-c FO.l ~0"07) ttiou1d 
prov1de a ca-ceh or 4,287 t Trom a s-r:oek blomass or 75,000 t; a maxlmum 10ng­
term yield of 4,935 t may be obtained from a stock biomass of 49,000 t at an F 
of 0.16 (Table 2.11), the approximate current fishing mor~ality rate. 
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Thus, continued fishing at the current leve·l of F (0.16) 'r'fould provide 
only marginal increases in yield (+-15%) over ~hat · ... hieh 'r'fould be obtained by 
fiShing at the lower- Fg 1 level (0.07) out steck :::liomass 'tiould ramain at a 

. level approximately 35,., "below that , ... "icl1 'r'fould be· maintained by fishing at 
FO•i · . 

Discussion 

The genera.l cancl usi ons that C?UE, eaten-, and· s1;ock si ze 'r'fera at racord 
low 1 evel s 'Has n01;" exten'si 'Ie 1 y di scussad ~y the 'r'forkshop. Lt ' ... as racogni zed. 
that it would take 20-30 years for che. s~ock co racover even with a fortuitous 
tecz-'Jitmerrc. event·. The firs~ biological term or- rarar-enca from last year·ls 
workshop, rsliability of C?UE indices, rasults from t~e shift from a primarily 
di ractad fi shery to a by-~atch or- "top off u fi shery 'Nhi d, now accoun~s for 
abou~ 80~ of tata 1 reported 1 andi nqs"_ Al though the C?UE index appears co 
track stock cabundanca, concern 'Has exprass~d ragardi n9 tne 1 ac~< of di racte-d 
eaten and effort i nvo 1 ved .. i n- recant· CPUE. i ndi c~s. A pot~n"'Ci a i a venue for 
inves-tigation involves trac~<ing individual vessals t3rge~;ng on r~<lfish 
through time •. rt ',.,as a1so note<l that' incr-easa{j electronic. sophisticac'ion of 
~he fleet has probably incraasad catchability while· stock size has declined~ 
rne second and tni rd: tarms of r;feranca from the Fi rst workshop, 1960' s ca-cch 
at: age and. rsfined growtn curves, 'r'fers ide!11:ified as. po"Cen-cia.l projects 'r'fhien 
cou 1 d be· startad. thi s year-. 

Di scussi ~ns' on managemen"'C terms of i-eferanc~, i dent; fi ed the isdri sh 
assessment- as a un; que ~at of i nronnati on ',.,hi ch cau 1 d be used to exami ne the 
difficulties. inheren"C" in projecting effects of regulations on a long-lived 
speci es ',.,ith i nrr-aquer.t hi gh recruitment' even-cs. The effse!i veness of 
~9tJlations designed '.:0 influence F levels on a. by--cateh fishery iilight" also oe 
i nvesti gata<1 ',rfi 'tJ1 respec~ to thi s it snery . Fine-sea 1 e spati a 1 di stri but; ons 
',rfera· i dent; fi e~ as a frui tiu 1 area for- rssearc.1. 

---
.. 

;; 
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Tabie 2.1 ~o1:linal :edtish cat:ches (::reC:::'ic ::aas), aC:'..lal and sc.anciardized 
cat:ch per· t.ll1i: effoct;, and calc'.llaced s c.ancia:d.':'zed USA and :~c.a.l 

eifor~ cor ~~e Cult of Mai~e - G~or6es 3ank redfish fisher:7' 

----------------;~----------------------

1981 
1982. 
198:3 
1984· 
1985 

Tab i a 2.2 

J 
4.\ 
5 
6 
T 
8 
9· 

l.0 
It 
L2 
1.3 
L4 
1 • .. ..:l. 

t6 
L7 
18 
19 
10 
21 
22 
23 
24 
2S . 
Z6~ 

~o~n41 Cat:~h (Mec~i~ ::or~) 

. crSA Ot:::ers !cc.a.l. 

7896 19 791.5 
6735 168 6903 
521.5 11.3 5328 
4721 4.721 
4162 4162 

crSA C.acch ?er Gnie 
!!fo:~ (ccasfday) 
Ac=~l Standar~ 

2.7 1.4-
2.1' L.5 
2 .. L 1.2 
1.9 1. 1 
1.4- 0.9 

Average ',;ei~hcs Cq) at:: age f,~r :-edzi.sh L:l che 
Gult. of :!aue' - G.e()t'-ges .3ank c~rm:erci41 tisner,. 
in L9 81-L98:3 .. 

Year 

1981 1981: L98:3 L981-t 9 8:3 ~ean 

.081 .01.5 .048 
.142 . l07 .Ll.5 

.llT ~:20:l .L7Z .L64 

.150 .256 .198 .201 
· 14.-3 .242- .249 .211 
· L95 .25Z. .329 .259 
.247 .252 .2.50 
· .318 . .383 .368 . .356 
. .374 .395 .396 .3~8 

.466 .491 .42.5 ,451 
. .56.3 .381 .472 

.532 . .383 .. 4il ,462. 
~592 . ..544- .504 .541 
.543 .475 .595 .538 
.528 .540 .7'Zz. .597 
499 .504- I .579 .527 

.537 .564 .639 .580 

.550 .383 .580 .~1 

.594 :592 .614- .600 

.6l7 .563 .647 .609 

.560 .621 .622 .60l 

.633 .499 .630 .587 

.552 .535 . 74 t .609 . 

.650 .699 .682 .677 
---------------

Calc'..ll.ac~d Scandard 
!!for~ (days eished) 

as A. To c a.l 

5640 
4490 
4346 
4293 
4624 

56.54 
4602 
4440 
4293 
4624 
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Table 2.4. 

Year 

198:3 
1984-
1985 

-zs--

DClllescic. la.ndiags ct :-ad!!..sh (::.ec=ic. COc.s) and au.::oe: ot :isning 
crips COl '.1nicb. t'C!dtish ;;era caught: fo!" co cal· and d:".:-;c:ad (50: 
r edti s h) fis hing ac c: i ';-!..:7 . 

t.andi~s ( l1ecic. calls) N'umber ot Trips 

!oc.al. 50%. !rj.p P er.c:ell!: !oc:.aJ.. 50Z Percell:' 
t.a. Ild ing s undings ot !o e.a.l. trips trips of t'oc:.a.l 

5120.1- 818.7 16.0 3687 too 1.9 
4620 .. T 983.4. 21.3 3981 134- 3.4-
4087. j 806.5 1.9.7 4.551 L53 3.4. 

. -----



Table 2.5 AutUlU •• UEfC butt-oiL ,,[",u-Il 6urvoy tllflltta-ie4 m~nl\ catch per ~O\l j,\(Hcco. meo .. ",e'ah~a. 
ood mOlUl lcH1t(ho at fc~f.ah 11\~hc Gu~t ot tloJno - Gc()q~e~ Uunk ,-cHiao . 

I NSIIOU£ 

StrutJfJed HCllll Ave. Ave.. 
Catch per '1'0\..1 ~~. ,.e Hit t II 

--------------- ------
YeUf NUII~be r Kg Ka ell~ 

. 4" 

OF .,·SIlOlll! 

i) t r Ll t ~ t 1. e d tte u n Ave. 
ell ~ch 'H~r To\..l lit. 

-------..:..-------
Nuwber Kg t<g 

Ave. 
I.cna t h 
------

Call 

CUttU I NEn 

Sc:rutff'ed Hoal\ 
eLl ~eh aU} c To~ 

NUlllbor K8 
---------------------------------------------------------------------------------------------------
190~ 

1904 
1905 

30.2 
J. J 
7.2 

0.7 
3.2 
2. 1 

.269 

.1t16 

.285 

I n a ho f eSt rat ~ Set t 26. 2 7. 39. ~ 0 
Otfoh(}rc Strlltu Set: 24, 26-30 36-)8 ,i, 
Combined Strata Setl 24. 26-30, 16-40 

24.6 
21.9 
24.ft 

6.5 
7.8 

t4.0 

. 
1.1 
4. 1 
6.1 

.509 

.52 l 
·4 5 l 

2~. l 
2~.O 
26.0 

lO.O 
1.6 

1).0 

4., 
3.9 
5.7 

lahle 2.6 Spriog N£llC 1w[t'(}w tra'!l !tua:-vcy utra~tt.ed mea .. catclt p~r la~ ",,'-ceo. meuI, ~c'Shtf#. 
and w~an langtho af redflah jn t"~ Gult of HiHne - Georacu llunk a:-ealon. 

'ieftf 

196) 
1904 
1905 

1 NSIIOiU! 

Stratified Hen" 
Catch per T(}\J 

Number Kg 

4.8 0.9 
5.4 1.6 
1.2 0.4 

Ave. 
Ul. 

Kg 

.190 

.)00 

.)00 

Ave; 
J.t: "11 t h 

Cau 

21. () 
25. l 
24 a 

OfFSIIOUl!: 

-------------------~-----~------
Stftltttte4 Haan 
etl tel' pe r Tou 

---------------
tiulnlH! a:- Ka 

l 0.7 7.0 
4·9 2.9 

1).6 7. 1 

Ave. 
Ut. 

~1t 

.649 

.587 
.567 

Ave. 

I.e flU t: h 

ell, 

31.0 
]0.1. 
:10.1 

----------------------------------------------------------------

I n u \I(} reS t r a [a Set: 2 6 • 27. )9, 40 
Oft U ill} reS t rat 0 Set: 24. 26-)0. lb-36 
Comhined Strata Set 24. 26-)0. 36-40 

CO~i III Nt:: 0 

Stratified HeiHl 
Cn ~e h ptH' TO\l 

Numher 

9.9 
~.O 

1 1 .1 

Kg, 

6. 1 
2.1 
6.6 

, 
''l 0\ 

• 
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!'able 2.10 Cacch and st:oc-~ size· ?rojecciot!.s f':lr :he Gul': -of ~a.i:le - G:.aorges 
3.an..'<.. rediish fishery, 1984 -. 1986. 

aa~o~ed Laudi~s 
(ale c=1c COllS) 

Fishing !.!for-e 
(da~ fished) 

P-r ed.ice·ed r 

S 1:0 c..~ Size 
(o.mnbers, 1000"'s) 
S 1:0 ck 3ioma.s.s 

(~ttic: 1:0 us ) 
C.a.t:cil 

(:tet1::"1.C CQus) 
?-roj e~eed F 

1984 

4,722 

4..,293 
0.163 

LOO, 911., 

36,.596 

4,., 723~ 
0-162 

Year 

1985 

4,,) 162 

~, 624.­
o. L73 

8i, 69~ 

29,793 

4.,16.5 
0.17'1. 

1986 

72.,016 

25,686 

3,784 
0.172, 

1'able, 2 .• 11 ?:qui1.ibrtum. c.at:ch and. s'Cock size ?1:'ojecciotlS for ehe Gult of 
!iaj,na -. G.e-org~s 3.a.nk redfish fi.s.h~7'· 

S r:odt. Siza 

'! ~lJll1Oer (1000"'s) Siomass (toU:!) 3iomass (:ous) 

FO.L 
(0.07) 260,000 73,000 10, 721. 4.,287 

(0.16) 201",000 49,000 1.4,230 4., 93.5 
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II. SPECIES REVI~W--~ED HAKE 

3. RED HAKE 

Source Oocumerrc: Almeiaa, F. P., and E. 0. ,ll,naer-son. 1981. Status of 
the Red Hak a :~ e sou r c e s a iTt 11 e ,'10 rt; he a s~' Co a s ~ 0 f the 
United States-1981. NMFS, NEFC 'floods Hole Lab. Ref. Doc., 
No. 81 ... 37, 4B p. 

rne source document for' r-ed hake used diff2r~nt stock definitions than 
are curT"'-ently thought to be corr~c'C" (NEFC unpubl i she<i data). The assessment 
updates have treated the r-ed hake as two sto~ks, one including the Gulf of 
i"1ai ne and northern GeDrges aank and the o-cner ; ncl udi ng southern Georges San\< 
and the Middle Atlantic ar-ea. 

3.1 GULF OF ,'>1ArNE-NORTI-IERN GEORGES 3ANK RED 'HAKE 

Caten History 

Total nominal catches of r-ed hake. from the Gul f or l"1aine - ilor:hern 
Ge{Jrgss Sank stock in 1985 ',..er-e 991 rrrt, taken exclusi'le1y by :he U.S. (Table 
3.1 .• 1). rnis catch ·re?r~seni:-ed a 6% decraase from 1984 and a continua-cion of 
the low levels reportsd sinca 1377. Trends in tctal c3tcn from tMis s~ock 
have- snown thr~~ distinct periods. The firs"C ;Jeriod, from cne early 196(j's 
thr~ugh.l971 ',..as c.~aracteriza<i by r~lati\/ely low catches, ranging frem L,OOO 
to 5,000 m"C. Ca-ccnes duririg the sacond period rose shar?ly to a {1igM of 

'~J5,300 mt in 1973 but declined to a series low of 890 m-c by 1977. Ouring this 
~eriod, large catches averaging abou~ 93~ of the total annual catch were caken 
by the dist'ant ',..atar- fle~t (OWF) on northern Georges Sal1k. Fr~m 1977 to the 
present, catcnes have· averaged on"1y 1,100 mt due primarily to the displacement 
of t.'1e- OWF from these 'Hat.ar'S·. 

u.s. catches ''''er~ at ::~'1ei j" peak in 1960 ',..nen 3,800 rrrc ',..ere rep or~ed taken 
by the U.S. fisherj (Table 3.1.1). Catches droppe<i st~adily to only 152 m~ in 
1965, r~se to an average of 490 nrt dur; ng 1966-1976, tllen i ncredsed agai nand 
have average<i 1,100 mt during 1977-1985. 

0; stant -lHater-fl e~t catches ',..ere r~ 1 ati 'Ie 1 y low duri ng the ear 1 y par"!; of 
the: foreign fishery in this area, averagine 2,200 mt curing 1963-1969. The 
foreign catch rtJse sharp'ly to 14,700'rrrt in 1973, but c.ecl ine<i s'tecdily to 
5,600 m't in- 1976. Quring 1977, the last year- Foreign fleets 'Here allowe<i to 
fish on the· northern portion of Georges Sank', only 2 m't of red hal<e were 
caken. 

Abundance rndices 

Research Vessel Mean Catch Per row 

rne NEFC sp ri ng bot"tom su rvey mean 'He; gMt per tow index (kg, 1 i near) 
increased from low levels during 1968-1971 (average of 0.6 kg) and reach~d a 
peak of 2.2 kg in 1973 before dropping steadily to 1.2 kg in 1979 (Table 
3 .. 1 .. 2). The index then increased sharply to a series Migh of 4.1 kg in 1981, 
decline<i in 1982, but has risen fairly s~ead;ly to 3.9 kg in 1985. The autumn 
survey has reflected a trend similar to the spring, but has shown more 
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variability in recant year'S'. 11115 lncex also increased fj~m lo'~ levels in the 
1960's, decreased througM L98l but has risen steadily co a series Mign of 
~.9 kg/tow in 1985. 

Catch per tow in numbers (1 i near') for tn is stock has sho'r'ln remar!<ab 1 y 
si mi 1 ar trends to the t~ei gMt' per tow i nd i cas in ;:)oth the sp ri ng dnd autumn 
(Table 3.1.2). The sp'ring inde.x increased from low levels 'in the late 1960's 
to average 6.~ fish/tow, durin~ L972-1976, decreased to 3.5 in 1979, increased 
to a series high of 13.2. in 1981, de.clined in 1982 and has averaged, 9.2 during 
1983--198S. rne. autumn inde.x increased frem 10w levels in ~he mi-d-1970's to' a 
high' in 1981, declined in 1981 but has steadily increased to a series .r,igM of 
18 • 2. i n' 1985. 

CJefficients of variation (CV) cal Cl.l 1 a,tsd. for ::l'1e mean 'ffei-ght per tOI
", 

i ndi cas. averag~ 0.23 for oo-c;,' the spri ng and autumn sur'/eys. ,~ljerage CI's 
for the mean number- per' tow indicss 'ffere 0.23 and 0.27 for the spring and 
autumn survey~, respectively. 

CQmmerci a 1 CPUE i ndi cas for tl1 is s1:ock ar~ not a va i 1 ab 1 e due to tne oy_· 
\<,~atch natur-e or the- ri shery . 

Mean Ca~ch per- To"t a-c ,:l.ge 

I~ean catch -per - tow-at -age data (number'S, 1 i near) i nd i ca te that re 1 ati 'Ie 1 y 
small changes in year .. ~lass strength nave occuri~d during t.'e 1970's and 
1980 1 s' ascompar~ to- other spe<:ies (Table 3.1.3). The rela-cive· st'ref1g-c~, of. 
the· 1970-1985 year' cl asses 511i fted rank order from ages 0 to 7. For examp 1 e, 
th~ 1976 year class was modera-csly strong at ~ge 0, weak a~ ag~ 1, and th~ 
second s1:rongest a'C age 4. rne reasons for t,1ese noti caab 1 e shifts it1 year .. 
class strength with age are unclear. One possibility is that red and whits 
hake are misidentified as ages a and 1. Another is that the catchability of 
cai'tain age groJ.Jps may be size-specific. F1uctua~;ons in comnercial eaten 
were probably due more to mar~et trends o~-the availability or other"more 
desirable soe<:ies to the OWF than to fluctuations in ehe stock siza of r~d 
Make •. rne data indi-ca-ca that: the 1973-1974· and L980-1981 year classes were 
st'ronger- than- other' year'S. The· 1985 year- c1 ass may al so be· strong given the­
se<:ond hi ghest age 0 autumn- ; ndex in- t.'e ti me seri es • 

Discussion 

The combination of minimal fjshing pressure, combined with average to 
above average year classes ~roducad since 1980 nave resulted in- an increase in 
stock size as inditatad from NEFC bottom trawl surveys. [t is unlikely that 
'this stoc!< '~ill undergo any major de~lines <n 1986 if catches r~mai:l at or 
somewhat above the levels repor1:sd since 19-7. Low catch levels prnclu.je 
us; ng VPA, as recomnended in the fi rs"t SAW. Growth rates ne~d to 02 
r-a~ va 1 uated • 
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Table 3. L 2. Strati.fied. me~~ catch. ?e:- :~'rl in rltL'7lce:-s a.nd. L-r -,.ie!,gr..-: C<.g) of =<;~ 

hake from the Gul.f of ~·1ai.:le - no~hem Geo:-ges' 32.~2, s~~c!< (s~=a~a. 
.20-30, 36-40) £::-0111' NE:C oo:~om -:=a'",'l su-:--reys i:1 ::.e s'9=ing a:lC 

autumn' '",icn acco~~"lying s~a.ncia=~ devia.~ions. 

1965 
1969 
L3,O 
1971 
1912 

.2.9731 

1974.1 
197'S]. 
19761. 
iC-- l 
_-",I ( 

197,1 

197~~ 
1980';' 
1.9811. 
~982 

198.3' 

:..96.3 
196"'­
l.965 
1.966 
1967 
1963 
19<59 
1970 
1971 
2.972 
1973 
19i.!.. 
197:-
197"J 
19i7 
L97S 
1979 
1980 
1.9 81 
1982 
198.3 
1984-
1985 

~tJ::lbe=­
?~~ Tow 

1.34 
1.3.3 
1.11. 
1.15 
S.~6 

i.90 
4-.7S 
6.96 
6.3.3 
"\'·,6.3 
4.21 
3.45 
6.97 

13.1T 
6.5.3, 

10.02 
i . .31 

10.12 

9.10 
3. OZ 
2.08 
1.79 
1 .. 05 

.76 
3.30 
3.53 
5.01 
7.36 
5.53 
1.26 
6.11 
5'.54.-

10.19 
10.98 
5.10 

12.93 
13.70 
S.SS 
3.17 
8.00 

13.2'+ 

Stanciard 
Oevia.~ion 

.39 

.49 

.17 

.5.3. 
1.36 , -.. •.• 10 

1.1i 
.86 
.39' 
.68 
.62 
.89 

1.59 
4.69 
1.68 
2.94-
1.14-
1.59 

L .. :36 
.87 
.60 
.40 
.43 
.Zi 

1 .. 04-
1.18 
1 .. 17-
1. 71-
1.37' -, 

.:1 .... 

1.1.3' 
1.20 
1.4.5 
:.20 

.95 
3.16 
; ,-
0 •• 1 

1.73 
1.:~ 

1.62 
3.17 

AUTUMN 

?leight; ? e:- 70 '''( 
C<g) 

;37 
.409 
.4..1 
.54 

L.24 , , .. 
•• _0 

1.1.1 , ,-- ..... ~ 
1.69 
1 --_ • .J~ 

1.29 
1.20 
1 .. 43" 
~.09 

1.14-' 
1 .. 94-
'2.37 
3.91 

4.-. 56 
.93 
.97 
~., 

• J_ 

.39 

.20 

.5S 

.~s 

1.11 
1. 34 
1.21 

.53 
1.39 
1.35-
3. SO 
3.07 
1. 69 
3.77-, --_.:I.J 

1.33 
- .,-.J • _.' 

1.S1 
~.S6 

1Adj u,s"ted.. fIom -*41 tra.H 1 ca-:ches :0 equival ~n't* 36 tr3.~" 1 
cacches U.sL~g a .633:1 ra-:io. 

o e'lia:~ ion 

.21 

.19 

.13 
• 14.­
.2d.. 
.7S' 
.16 -, 
.~-

.30 ,.-/ 

.-~ 

.13 

.3..L. 

.4S 
1.15 

.4.5 

.8S 

.31 

.66 

1.59 
.18 
.18 ,­. -, 
.1S 
.06 
.18 
.11 
.19 
.45 
.36 
.10 ..,­
.-~ 

.23 

.~i 

.53 

.3: 

.5-;­

.~ t 
• ..!.3 
• SO 
.5~ 

.66 
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II. S?SCIES REVrEW--RSQHAKE 

3.2- SOUrriERN GC:ORGC:S :3ANK-1'~ [DOLE ATL~I~TIC RED HAKE 

C.atch Hi story 

rne tota 1 i nternat; ana 1 catch from the Southern Geo roes San k -!\~i dd 1 e 
At 1 an-ci c stock of- r~d hake for 1985 '~as 934-- mt. Tni s was" t!1e lowes-c eaten 
reported- in the 1960-1985 t; me seri es and contt nues ene tr~nd of decr~as; ng 
catches whi,ch began in 1977 (Table 3.2.1}. Total ca-ccl1es rose drama-c;cal1y 
I~; -ciT the: i ritroduc-c; on 0 t the OWF, f rem 4--,500 mt in 1960 to a Mi gn 0 f 108, 000 
mt- i n- 1960-. Catches subsequentl y aecl i ned to 18,700 m-c in 1968, i ncraased to 
53.,400 int in 1969, dropped to en'l'j 11,900 mt i,,1 1970 tnen decr~ased co 61 ;400 
i!T'C in, 1971. Si nee 1972, t"1ere Mas be~!1 a s-cead'j dec 1 i ne in catches, due 
initially to modes~ declines in OWF catch, and la-cer co a sharp drop following 
the exclusion of the U.s'.s.a. from the fisnery. 

u.s'. commercial cate;,- incraased from 4--,300 i'm: in 1960 to a Migh of 32,500 
ilrc--- in- 1964 then decl ined rapidly to 4,000 fm: in 1966. Triis decl ine '~as 
fo 11 owed by a peri ad of ra 1 at i 'Ie s"t-ab; 1 i ty dur; n g 1967 --1979- ';fnen cat ches 
averaged 4-,100 cm:- al1nua 11 y . S i nc~ ·1979 J U. S. catch has si;e~d i1 y dec 1 i ne4j co 

\, on 1 y 827 mt in 1985. 
"" .. 

Es~; mates of U.5. r'ecraat;; ana i carch in !..:;otJ, 1965, 1970, 1974.-197i J dfld 

1980 wer~ obtained fro~ marina angle~ s~rveys. Esti~atas of 'recraational 
catches in the- ramaining-.year-s ';fer-a ootained by applying ra-cios bet'N-e~!1 
r~craati ana 1 and U.S. cOlT1Tterci a 1 catd, to the U.S. cornnerci a 1 catch. Each of 
the- rat; os were a'pp 1; ad to the catch ; n the- p raced; ng and succe~d i ng c'~o years 
during 1966-1974. The 1980 ratio '~as used to estimate catches for 1981-1985. 
The- racreational catch' from this stock has be~!1 min;m.-=il J ranging from 31 to 
971 mt and averagi ng 380 mt pel year dur; n~ 1960-1985. The 1985 cate;, 'Has 
es~imatad to be only 31 mt. 

O;stant-watar-.fle~t' catches rose from 2,200 m-c at the_ beginning of the 
fishery in 1963 to 104,000 iTTt'in 1966 but subsaquenriy declined to 5,800 m-c by 
1970. Cdtcnes then rose- co 59,200 -irrt in 1972, then s~eadi 1 y dec 1 i l1ed -co on 1 y 
57 mt- in 1984-.. rne 1985 OWF catch- 'tfas 76 mt, tak an p ri mar; ; y ~s by -ca-cch in 
the foreign squid fishery. 

Abundance rndicEs 

Research ,"esse 1 i'1eaJ1 Catch Per Tew 

Spring and autumn I~EFC bottom trawl survey indices ';fere calculate~ using 
inshore/offshore data combined and the #36 Yanka~ trawl as the si;3ndard 
gear. The spring catch-per-tow index (kg, linear) ~l1cr-aased from 0.8 kg in 
1969 to an average of 2.4 duri~g 1971-1973, then de~lined and fluctuated 
betwe~n 1.2 and 3.3 during 1974-1978 before droppin'~ co 0.9 kg in 1979 
(Table 3.2.2). The index then increased steadily to 3.1 kg in 1982, sub­
sequently declined to 0.9 kg in 1984 then rose slightly in 1985 to 1.2 kg. 
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II. SPEC(ES REV[E~--RED HAKE 

The autumh index decl ined steadily from 7.5 '.(g in 1963 to 1.2 kg in 1967 
and then remained fai~ly Steady "during L968-1973 averagin~ 2.0, before 
dr~ppin~ to a ser~es low of a.s kg i, 19;~. The i~=ei ~nc~easec shar~ly 
in 1975, remainea fairly steaay durirrg L976-1982 (avera~e of 2.1 ~g), 
increased to <l..l~g in 1983, droppe<l shar?lyto 0.3 in 198a.. and increased co 
2 .. 1 in 1985. Cat~l"1 per to~ in numbers (linea,) have indicated trends similar 
to the weigh~ per tow indices in recent years with the excepeion of the autumn 
1985 index. ihis index was the highest in the time series and indicates the 
possibility of a s~rong 1985 year class (Table 3.2.2). 

Comnercial CPUE indic.:s for this s'toc~ are not available due to the by­
catch nature of the hshery. 

Mean Catch Per ro~ at Age 

Mean catch per tow at age in numbers (linear) data indicates tha~ the 
197~ and 1979-1981 year classes were stronger chan otner years witn the 1974 
coho~ be; ng the st.r~nges~ (Taol e 3 .Z.3.). Other- year cl assas 5i nca 19iO 
appear to be of average s'tr~ng1:n. Ho~ever, tne aut:..lmn 1985 index '~as the 
second nighes~ in ~ne series, af~er 1974, and indicates tna~ tne 1985 year 
~lass may be ~ui:e st.r~ng. Nc~~ceable shifts ~~ :Me r~13!ive s~r!~g~n of :ne 
1970-19.~5 year classas from ages J to 7 maKes c.at~." cur\'e analysis impossible. 

Oiscussion 

As" with the northern' stock of re~j, hake," tnere nas oe-:n iliinimal fi 5ning 
pr-assur~ exer"':e4j on this s"Coc:k in recen"t year'S, allo"'ing the age s"tructure co 
r-ema;n fairly staole with 3-4"yp:ar classes contributing strongly co tile survey 
indices. However, the sur~/ey dJesindicate that" c.'1e StOCK has cecline<l some­
what in recan~ years. If the ~385 year- class ;s as strong as cne autumn 1985" 
survey ; ndex has i ndi cated, then an ; ncraase ; n" s"toc):. 0; amass wi 11 be e.xpec:ed 
; n the next 1 .. 2. year~. As fOi the northern s"toci< of red hake, the use of VP.c.. 
analysis ;s not possible because of the low ca~cn levels and ene growth rates 
also ne~d to b~ revised. 
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r~l~ 3.2. 2 St-:-ax:i.::'~ :l~an ~tc..~ ?e-:o :~1,j' !.ll i1u=1.Oe-:o~ lJlel :!..:l. ·.el.in~ CqJ 

Qi =~ ;-u..):e =="Jtl :~~ SOU1:.~~r.l:~o r1~3 3.anj: - ~d.dl ~ . .l.:t!3.n1::'c 
l"toc~ (o£=~ho=~ s~-:-a"t3. 1..-1.9, 51-i6, ~snor'e s~=-ax:3. 1~6, 52, 55) 
:::-Om.. ~C ~oc:Otl :=:1~1 sU';-/eys i.n :.':.e S?:ri;l~ a.i"lci a.lJ:::t=m ·"i-:.'l 
a.ct:::ll:~anyin~ e~"ti..::laX:3s o£ s~:md~:i ::evi.a:tion.s. 

""ei~.n1: 
:iU!::l.i:ler-; S t:mci:L-:! ?~:r To-- '5 t.a.nda--:' 

'(ear ?~ To .... lJevi3."C:!.on Cq) lJe"fi3.t:'~n 

1.96a.l .36 .ZS ..1.,01 
1.969.l .n· .l6 i.21 
1.9101 1.2~ .1.9 7.05 
1..9111 2.54 .66 18.10 
l.S1"Z.I 2.50 .86 1:}.14 
1..91~2 2.11 .37 1.0.02 
1..9142 1.23 .25 6.61 
1315 2 1.~S .46 6.S2 
1.916.5. 1.39 1..31 10.SO 
1..9173 t.ll .1,9 S·.~O 
1.918.3 3 • .3J. .74 1.6 • .39 
1.,919.5. .39 .22 4.H 
1980.5. 1..32 .27 6.36 
]..9813 2.53 .61 I· '4f' ... .J .... 4 

1982· 3.0S 1..l5 LJ.04 
lS8Z LSD . .z3 3.22-
1.,984- .91 ,41 5.09 
1.,98S 1..20 • .31 6.51 

l..96r·.s 7.sa 2 • .1S 32.~S 

1..9644 ,5 . ,.., .79 tS.S3 .)._-
1,965-4, S 3 • .32 1..02 20.5 .. 
~,96-64, 5 , .- ,.33 lj.36 .. },...;) 

1.96r+- 1.16 . .30 5.23 
l..96a4 2.H '.4S 9.94 
1.,9694 . 2.1.9 . .w. te • .33 
1.,910-4· , --•• ~.:I 

.,-
.-~ 10 .16 

t.9114 1..77 .~1 11.5a 
1.,91'Z~ 2.52 ,So 11.08 
13134- '1..00 .~4 1.2.3S 
l..914 .53 .22- 1,4,36 

1.91'5· 3~S3 .6-6 12.36 
1916 1..30 . ..w 14.:1Z 

1,91/ 1.17 .50 3 • .34 
1,913 l.Sl • .31 7.71 
1919 2.03 • .36 1l.H 
1,980 2.S9 .S9 to.OO 
1,981 2.01 .:15 12.S2 
1982 t.ll ,.19 9.21 
1.983 :1,09 LJ.9 19 • .34 

1984 . .30 . .31 :1.98 

l.S8S 2.0S .60 34,04 

l,14 j usoz:al. f:-oa o:f:~re t"3o :~~J. ~1:-:..~e~ :0 et::I.uivuen~ i.n~llo:re-<l:f=~or-

tnwl c::ac!1e~ ~ini a .901: 1 !"l.1:io. ., 
·,l.d.jw~:d ::"OlIl Q:f=~hot"e t.q :=-:l~l C3;tc."1e~ :0 :!~ui '13.1 en1: L.~hore-~i=~hor<e 

:::":l~l ::3.1:cbe~ u..:sil1i a . 3i J.: 1. :3x:io. 

3>4jtU1:ed :':"011. ln~llor~-<Je=:shoT'e" 141 :r.J,~l c:J.1:c!le~ :0 ~ui'l;al~nt. i....'l~hQT'e­
oU3Mre' 36 :=-:l~ L <:.a1:.c.'le~ '.l~i..~ a. • 53:}: 1. :-3.1:.:'0. 

:1AdjtU1:ed :=om. oi:~hor'e '36 e~~l c~~c.~e~ ~~ e~uiv3.1ent. L~sh~r~-~i=shor'e 
t36 ::ra~l ~x:c.'le~ ~ini a. .362:1 :"3.1::'0. 

5St~1:.~ 1.-19 s~led only. 

1.31 
.31 
.37 

5.61. 
..4,70 
1. 71. 
LlS ., ,., _ .. ..,J 

5.l6 
.31 

s.n 
1..1.1 
' 14 ..... ~ 
s.u. 
3.56 
L97 
2.00 
LS2. 

9.12 
~,.31 

..4 • ..j.i 
5. 38 
L ,j,.g 
2.0:} 
2.14-
1 --•• :lJ 

2.01 
4.1.7 
3.69· 
2 • .95 
~,S~ 

2.00 
1. 71 
1..39 
1.65 
2.98 
2.2~ 
2.:17. 
5 • .39 
1.30 

12.26 

t"36 

t36 
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4. SILVER HAKE 
• 

Source Document: Almeida, ;-. P., and E". O. Anderson. 1981. Status of 
the Silver Hake Resource off the ~ortheas~ Coast of :he 
United States-1981. NMFS, NEFC Woods Hole Lao. Ref. Doc., 
No. 81-36, 67 p. 

The source document for 5i 1 '1er ha~e uses di ffar~nt stock defi-ni t ions than 
ar~ currently thought to be correcc (Almeida 1984). 

Praliminary assassmerrc results 'using the t'HO new definitions of stocks 
for silver hake inhabiting the ~atars off the nor~heas~ coast were presented 
at the ',liorxshop. Severa 1 concerns i den-ci fi ed by par"C1 Cl pants ',liere exam; ne<l 
during the wor~shop, but it ~as not possible to complete ~eeded reanalyses in 
th e ei me. a.v ail ab 1 e • 

It l,ofas agr~~ that the r'aana 1 ys; s of the data and rev sed '/PA I S for bot;' 
s·tocks ',liOU 1 d be camp 1 etad and rsv i awed 1 ater • Que to :he ow 1 eve 1 s of 
~shing pressure the two stocks are under at the present t me, tne del~y in 
assessment information t,liould n01: be critical to ;nanagement needs For :11e next' 
several months. 

c 
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It. SPECIES REVIE~--YELLOWTAIl FLOUNDER 

S.. YELLOWTAIL FLOUNDEx 

Sourcs Document: Clark, 5. H., M. M. McBride, and 3. Wells. 198~. 

The Fi shery 

Yellowtai r flounder ass-essment updata--1984-. NMFS, 
NEFC Woods Hole Lab. Ref. Doc. No. 84-39, 30 p. 

Yellowtail flounde~ (Limanda ferruginea) populations are fished on five 
'grounds- in' subar~as_ Sand 6: OTi Sou-cnern New- E,l1g1 a£ld , on Ge4Jrges 3ank, off 

Cape C~d, in' the Gulf of ,\1aine, and in che l'1iddle ,l.tlantic. rn recent years' 
1 andi ngs of' yell owtai 1 flounder- i ncr~ased from is, 600 iilt in 1981 to 33,100 mt' 
in 1983. They have, sincs decI ined precipitously co on1y 7,300 mr in 1985 
(Iaole 5,.1), 72: below thelong-carm average for the (,'1£:=C 1960-L984) time' 
series. rne, curr-ent dsci ine r-aflects both reduc~ion of the 1979-1981 year 
classes by fi shi ng and poor r~cru itrneirc from' subsequent year classes; en; s 
fishery is 11 OW, almost' ccmple"taly dependenr upon incoming r~cruitment'. 

'<: Nominal catches decl ined from an average of'14,700 ilTC' during L972.-1976 co 
unly ~,SOO mt in 1978. Landings incr~a5ed graduallY from an average of 0,10U 
~ from 1979-1981 and then rose sharply to 11,4DO m~ in 1983, the highes~ 
sincs. 1976 (Table,S.l) •. Landings-have sincs, ;1owevel, droppe1 to only 2,500 
em:. in 1985; the. 1980 year cl ass dam; nata°{j corrmerci all and; ngs in 1982. and ' 
1983'; it contribu'tad substantially in' 1984- as !,-fell e' The· comnercial abundanca, 
index (rrrc/ day fi shed) for Gea rgas Sank dec 1 i ne<j to. mi n i ma 1 1 eve lsi n the 1 a'te 
197(1's and ther,. increased '~itn improving recruitme!1~; values for 1982-1983 
wer~ the hi ghes"t observed i n r~cent. years, but r~ma i ned cons i s~e!1t 1 y ae 1 Q1,Af 

pe~k levels observed during the early to mid-1960's. Values for 19~4. and 1985 
rab 1 e 5 • .3) are at or- near the: lowes"t in the ti me seri as. Oi s card rates on a 
per-tri p bas; s ',-fer~ reported to be. as hi gh as 30~ 0 f the landed total (by 
we; ght) in 1982, bu't ha va- si nea dec lined ~ 

NEFC spring, and Jutumn' survey results: (Table 5.5) also suggest an 
increaSing trend into the early 1980's, but since 1982. indices have decl ined 
w; tho 1985 i ndi ces rep resen-ei ng the, lowest in the, ti me seri es . Su rvey catch­
p~r-tow-at-age data indicate th~t recent' year classes have been relatively 
'HEck. The pre-recruit (age 1) index For the, 1985 au-cumn survey (Table 5.5) 
shows a noticeable increase but remains below the long-tarm average. Fishing 
marta 1 i ty has exceeded the F max 1 eve 1 cons,i derab 1 yin r~cent yedr~. 

I~ or 69
0 

W (Southern New EJ'lQland, i'~id-Atlantic, and Cace Cod) 

Nominal catches declined from an aver~ge of 11,600 mt during 1972-1976 to 
oy+DO mt in 1978; landings then rose to 13,800 mt in 1982 and then to 21,3UO 
Itt in 1983. They ha ve si nee dec 1 i ned, sharp 1 y to 4-, 700 mt in 1985. Again, the 
1980-1981 year classes have predominatad in the subsequent year's landings. 
Recruitmen't in more recent year~ has been poor,however, the fishery continues 
to be heavily reliant upon 2 and 3 year old fish. Hence, ehe 1984-1985 
decline reflec"ts both the r~duction of these yea; classes due to heavy fishing 
pressure and poor recruitmen-e from subsequent year classes~ Repor~ed trip 
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discard levels ,ranged from 25-8S~ of the landed tocal by ~eigh: in 1982; since 
that year discacd appears co have declined. 

For Southern New England, corrmercial and survey lnClces declined to 'lei'} 
low levels in the mid-1970's. (ndices chen increased gradually until 1982 
'~;th recruitment or the 1980-1981 year classes (the s-cronges-c in racem: 
years). Since that yeai abundance has decl ined dramatically and now appears 
to be at a, historic low poin-c (Tables 5.3 and '5.4-). Researcn vessel survey 
catcnes of pre-recruits (age 1 or 1984 year class) as reflected in the 1985 
NEFC autumn sur~/e·y (Table 5.4.-), again shows some increase over that of 1984, 
however, it does not approach. the long-term hi s-cori C ,average. The 1980-1981 
year c1asses have be~n reduced severely by Fishing and are n01: expected co 
con-cri but"e app rac; ab 1 y to the fi snery in eMe futu re . F ish in g enor-ca 1 i ty has 
again- suostantially exce~<ied F'i11a~ in recent year'S. 

Trands for the Mid-Atlantic have be~n generally similar to thosa observed 
for Southern New, England .. NEFC spring and autumn (Table '5.8) sur'/ey indices 
declined to very low 1e''Ie15 in- the mid-1970's, Followe<l by a sharp increase in 
1981-1982'. S; nc.: 1982~ abundanc.= has aga in dec 1 i ne~ sharp 1 y; the i ncr~ase in 
nominal fishing catch in 1984 aver 1983 levels ~aflec~ad an incraase in 
fisni:ig' effort". L~J1dings in 1985 ~re down from' t::e 1983-19~4 level. 

rne' Cape. C<Jd yellow'tail fishery has generally oe~n more s-cable than that 
9f ather areas. Nomi na 1 catd, a veraged bet'l4e~n 1,000-2000 eni: F rem 1960 
'through 1975 and then incraase.d to ovei 5,000 mt in 1980. Sines that' year, 
landings have declined steadily to only 1,000 rrrt in 1985 (Table 5.1). 
Commer~i a 1 and NEFC research vessa 1 survey i lidi c.=s i ncraased somewhat duri ng 
the late 1970's and early 1980's; eno~a recant data have again indicated a 
declining trend. i'1assachusetts O·t\/~sion of Marine Fis-heries ' springanc' 
autumn" inshore surveys (Iable S.i) through 1985 have in all cases corrooorate4j 
indices of aoundance and biomass (stratified mean catch per tow in numoers anc 
weight in kilograms, kg) obtaine<1 fr~m NEFC spring and autumn offshore 
sur'/eys. 

landi n'gs for the Gu 1 f of i'1ai ne in 1985 :ota 1 ed 200 me, fa 11 i ng s 1 i 9h1: 1 y 
below- the, long-tann average or 2sa mt (L969-1984- cime series). 
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Grand Sanks of Newfoundland 

As or quarter two 1985 U.S. 1 and in gs 0 f ye 11 o'Hta i 1 f10under Ma ve be~n 
supplementa~ by effort on the Grand Sanks (SA3). The 1985 landings for this 
area totale~ 3,800 int·, contributing 34% to the total U.S. yellowt'ail flounder 
1 andi ngs .. 

Discussion 

There '~as genera 1 agr:gment. that fi sMi ng morta 1 ity rates, parti cU.l arl y -on­
tJ1e Sou~he'rTl Ne~· EI1.9lan~s-tock, M~'1e b~~n ~ubstantia.llY in axc~ss of Fmax fo~' 
at leasr a decade·. Pernaps more importan'C!j, there nave also l:je~n deCllnes Tn 
the age at ent:ry and. number of ages ; n the stacx, symptoms of r-ecruitment 
overT; shi ng, whi cn' '~ou 1 d 1 ead to i ncrease~ Ii sk .of recrui tment" fa i 1 wr:. ~1e 
effects of :amperature on raciuit:neni: of yellowtai 1 flounder mak.es precisa 
eva1.uation- at this risk difficult', however.. It' 'Has agre~d tha-c ehe' 
tampera-cure r":lationsnip snou.ld be follow~ up, placing emphasis on t.1e 
speci fi c causa.l mechani sm .. 

rnere.- 'Has no"t" I..Jnani mi ty on the issue of '",Mether ana 1 yci cal assessments 
'<." 
may be required; all indica.-cions are consistent· in showing that the s~oc;<s ara 
irr poo~ shapa. Howev~r, it was pointed out that analytical assessments ~Qu1d 
promote ecologicaJ 'resaarch (e.g., temperature-recruitment) and ~ould allow. 
evalua~io~of absolute fishing mor~ality rates ar age. Poor ~stimates of 
di scards: nave· stood as a maJor- i mpedi ment. The usa- of' al ternate stratagi es in 
approaching- sud,. analysis: is. essant.ial and is presantly being address.ad •. 

Fi na 11 Y, severa 1 mi nor- i ncons i s"tanc,i es '~ere observed in the su rvey catch' 
per tow- data, sugges-c.ing· the p'Jssible exis-cence of problems 'Hith fish aging or 
catchability (by age: group within year- and/or betwe~n year'S) and/or 
availability. Evaluation factor'S affecting growth variation are under '.vay. 
Resa~rd" on S1:ock .. recruitment· to defi ne· spawni ng stoc!< bi amass per re'cruit 
targets i's ne~ded. Research all changes i rr Fi shi 11g power in the Fl e~t are 
addressed ina recant: s1:udy by 0 I Sri en and ,'~ayo (1985). 
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Table 5 . 2 Estimat~d age comcasitian (·Je"-c::rrt T~nd:::lrf ;;r ~c:::ll :Jius to!al 
n~mbers of Southe~n New Enc~a~d-~nd ~~o;;e;-S~;~:yel1owtail 
in USA commercial landings: LS83-1984. ~ 

PercEnt Landed '" , :~ <"1:::1 
~.~ ..... 

Year 1 2 3 4- ... 6 T 8"i--.J 

Southern New tnC1iand 

1983· 0.1 28.4- 65.9· S.O 0.5 0.2. 
1984- O~Z 10".3. SO.J. 28.8 3.3 l.O 

Georces Sank 

1983 0.9 2.7.5' 60. L 8.7 2.3" a j. 0.1 
1984' 2..0 14-.2. 3Z.r 36".3- 12.4.- 1.9 G.:.!.. 0.3 

labia· 5.3 Ccrranercia1 catch- (000. 1 s tons), days fished (000 1 s) and." catch 
per day (tons)l of ye·l 1 owtail flounde~ for- the Southern New 
Eng.l and, Georges Sank, and Cape Cod grounds. 

Totai 
Landed 
(aOOls) 

S1016 
23608 

25925 
lJOiS 

Sou~hern New ~J1C11 and G~ortles Sank .Caoe Ccd 

Year 

1984--2.. 
19852. 

Total Oays 
Catch rished 

7.9 
? -_. I 

5.69 
3.45 

Catch/ 
Day 

L4-
0.8 

Total 
Catch 

S.8 
2.5 

Days Catc~1/ 
F;she~ Day 
6.65 0.9 
3.27 0.8 

leaJ cu.1 atad for USA trawl ers or 5"-104- GT IJsi ng tri p data ror 
which- 50% of tha tota1 catch consists<i or yellowtail. 

2Nominal catch/minus estimatad discard. 

To-c:ai 
Catcn 

1.L 
1. a 

i).ayS 

Fished 

1.24-
1.53 

Catc.,/ 
Day 
0.9 
O~T 
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Tabie 5.4. Stra ti fi ed mean c~tch per tC'rI in numbers, numb~rs at age'1and 
total "A/ei ght (kg) for ye 11 O'.~ta i 1 founder n NE:=C offshar2 1 

spring and autumn bottom tral,<il Sil r'/ eys , 1 84-1S8S. 

Ace Tctal 
'fear 0 1 2 3 4" :l 6 i g~ \I~ o. ' 

S . ? or1 nq-

1984- 0.00 0.00 1.36 3.73 2.20 0.51 0.23 0.00 0.00 8.03 
1985 0.00 O.ol 0.70 0.37 0.27 0.43 0.09 0.00 0.00 2.47 

Autumn 

L984- 0.00 0.54- L8l ,1.97 0.54 0.00' 0.00 o.ao 0.00 :+.91 
L985 0.00 1. 20 0.53- 0.17 0.16 0.00 0.00 0.00 a.oa 2.06 

La ffs11 or-a strata 51 6, 9, and, 10. 

2Data adjust.ed by rac-:ors o'f 1. 75 (n!Jmoers) 
and 1. 73 (-,~ei gMt) to acc:Jun-c for di ff2r-encEs in ;\ sn 1 ng ~cwe; bet"~'e~n 
~heL135 Yanke!!'1 and :ne 1141 \(anke~:' tra'tils (Siss2nwine and 3G~rnaii :3(8). 

Table 5.S. 
G.aor~es Sank: 
Stratified mean catch per tow in numbers, numbers at aGe, and 
total weig~1t (kg) for yellowtail flounder in N€FC offshore' 
spring and autumn bott~m trawl surveys, 1984-1985 

1984 
1985 

a 1 2 J 6 7 

0.00 O.OC 0.95 1.25 1.23 0.65 0.05 0.00 
0.00 0.00 2.13 0.21 0.23 O.tS 0.00 0.00 

Autumn 

8+ 

0.00 
0.00 

Total 
no. 

:! . l3 
3.00 

1984 
1985 

0.00 O.4~ 0.34 0.25 0.20 0.06 0.01 0.00 
0.00 1.40 0.57 0.18 0.05 0.08 0.00 0.00 

0.01 
0.00 

1.46 
2.29 

1 
·Offshore strata 13-21. 
? 
-Oata adjusted by factors or .1.76 (numbers 

for differences in fishina power bec~een 
tra\1j 1 s (S is Senw i ne and 8o~man 1978). 

and 1. 7 J (, ..... e i g h t ) to a c c a U (1 t 
he ' LI36 Yankee LI and ~he "4.1 Yankee· t 

~ 0 ca i 
' '-' ,...1.... 

( ~<c:: 

2 ~c:; ..... .-
0.67 

l' .. ~ 
•• J/ 

O. :14-

io~ai 
we-i ant 

( ka) 

2.21 
0.99 

0.48 
0.73 



Cape. Cod: -48-
Table 5.6. Stratifie<i mean catch oerto'", in nuooers and 'Height C<g) for 

yellowtail flounder in' NE?C cffshor~1 sprin~ anci aU:!Jmn bottom 
trawl surveys 1 1984-1985. 

SorinaZ .A.utumn 

'(ear Nos. 'rlt(kq) :'ios. 

L984 L.la 0.36 2.2.4· 
L98S 0.95 0.27 3.20 

L., ~-u rishora' strata 24.-26. 

Zaata adjusta-d by factor'S: of L 75 (numbers) ,and 1. 73' (-,>Ieight) 
t~ account'. for di ffer~nces i n- fi shi no oower ;Jet'tie~!1 t!1e 

',.jt (kt1) 

1 11< ...... ~ 
0.83 

1136 "'fank~u and. c.'e 1'41 Yanke~"' trawls' (Sissa!1wine and 30\~man 1978). 

T~Dle 5~T. ~r-"'-::'Iti":i.:r. :rre~n catc:, 'Jel'"' ~'-'W in number'S, number'S at age, and 
;;Ul '~ei';ht (~'g) for- ye'11 ~~ta i i fl cunder i n .~~ssac:-:usa!-::s 

Seasonl 
'lear 

Sari no 

1984-
1985 

Autumn 

1984-
'1985 

o 

~ I - C ",... 
instlor~ $'jri ng and autumn bottom trawl surveys I ,rem ape l..ca 
t~ ~assac~usetts Say, 1984-1985. 

i 
Stra:-i fi ea mean' ca tC.1 oel tow at age.· 

( ntJmoer~) 

2 5 6 

DATA- NOT AVAr~8L£ 

7 8+- Totai 

29 .i5 . 
20.29 

6.3"3 
8.35 

1 . 
4Reg1ons 3, 4, and S (strata 17-21, 25-30, and 31-36). 

Stra-ciried 
meaIi catch/ 
tow in 
I,ve i on t( kcr) 

7.38 - ,­::l ..... :l 

1. S 
1. 6 



Ta.b 1 e 5.8. 

Year 

1984. 
1985 

-49-

Mid Atlantic: 
Stratified mean catch Jer taw in num~ers ~~d ~elgnt (kg) for 
ye1lo~tail flounder in' NEFC offshore l spring and autumn bottom 
tr~'Hl surveys, 1984-1985. 

s . ? 'or1 nc- Autumn 
Nos. 'rit( ka ) Nos. !ri t ( ka) 

6.18 1.73 L.68 0.18 
do 1'" .•• :1 1.07 1.42 a .1S 

1 
"Offshore strata 6S, 70, 71-74., 1., and 2... 

2nata adjustad by factors -1. 76 (mJmbers) and 1.73 (!fI€ight) 
to account for diff;renc~s in fishina oower ber~e~n ens 
"36 Yanke~u and the 'I~l Yanke~ll tra1;ffs' (Siss~!1Wine and .3o~man 1978). 
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6.. 'tJH IIT HAKE 

Source \Jccument: 8urnett., J., S. H. Cl ark, and. l .. 0 'Sri en. 1984. A 
Praliminary Assassment of White Hake in tha Gulf of 
Mai ne - GeQrges Sank area. NMMFS, NEFC ',.Joods Ho 1 e 
Lab~ Ref. Doc. No. 84-31, 33 p. 

Canmerc; a 1 F i sherr Trends' 

Landings of white "hake fro~ tha Gulf of Maine hava increasad shar~ly from 
lass than 500 metric tons (t) irr 1967 and 1968 to approxima~ely 7,000 t 
annual 1 y 51 nce 1982 (Tabl e· 5.1). ae1:'Ne~n 1960 and 1965, '.-lhi ta hake 1 andi ngs 
had remained relatively stable, ranging from 3,015 t to ~,280 t. Recen~ 
landings (t) are as follows: 

L9/6 19ii 19i8 L9/9 19~0 L981 L982 L983 L984 L9~~ 
USA 4-11:l '::1283 ~iJ89 4D95 4819 ::I/U6 ~984 615B i491 53;0 
Total 4310 5791 5273- 4350 5125 6150 6750 6981 7504 

\" 

Tha- i1 snery is condue-ced a 1 most exe ius i 'Ie 1 'j ':;y "essa 1 s basad in i"1a i ne and 
i"1assacnusatt·s (Table 6.2). 8et .... esn 1970 and 1983, approximately 60% of the 
1 andi ngs '.-lere taken by trawi er'S and 30% by gi 11 nets; in 1984 and 198~, 
however, the- otter' trawl percsfrcage i ncr~asa~ to app roxi mate 1 y 75%, whi 1 e the. 
g; 11 net share:- dec.l i ned to 20~· (Tab.l e- 6.3). In 1985, a f1 e~t" of automati c 
1 ongl ; ne.: vessel sbegan operating in the Go 1 f of- Ma ina and adj ac.ent" \ffatar~; 
white hak~ landings by this gear type were minimal. 

Catch and Effort 

Al though' collllterci a 1 catcn-per"{JI'Iit: effort (C?UE) i ndi cas have be~n 
calcu.lated for '~hite hake, int.arpr~ta-cion of tr~nds it' abundance is j; ffic:1lt· 
si nca the speci es is. taken pri mari l'j as by-~a-cci1 on tri ps di r:·::ed ~owards 

. other- s~e~i es • In add; t.i on-, si gni fi can-c di scard of 'ffhi te hake appear'S to 
occur- orr tri ps di r"ected towards r~dfi sh in the Gu 1 f of 1'1 a i ne- due to depths and 
1 ocati ons fi shed and. mesh- si ze used... Corrmerci a 1 CPU£ i ndi ces for '~hi te hake­
(landings per. day fished fOi trips comprising 40~ or more '~i1ite hake by 
'~eight) have generally flu-ctuatad without any _discsrni-ble tr~r,ds since 1975; 
estimated fisning effort, however, appears to have incr~ased In recent years 
coincident with landings. Recen-c increasas in the number of large tonnage 
class ~ trawlers (lSI-SaO gross registered tons) (Table 6.4) landing white 
hake suggests the possibility that effective fishing effort on white hake has 
incr~asad substantially (Table 6.5). 

Size Composition of Landinqs 
; ; 

Sampling of commercial landings has be~n minimal since almost all white 
hake are 1 anded wi th heads remove<i. Thi s practi ce, whi 1 e mak i ng 1 ength 
measur~ments difficult, is also responsible for virtually all landings being 
reported as lIunclassifie{j'4 despite the exis"tenca of nine marKet categories. 
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Thus, samples collected aboard vessels duri g sea samplil1g crips provide the 
only indication 'of corrmerc;a1 size c:JmpCsit on of landings, and' iii addition 
provide information on discards (Figure 6.1 . 

Research Vessel Surveys 

8ottom trawl surveys nave be~!i conduc~ed by :he NEFC in OriSl10re 'Hater~ 
of the Gulf of Maine and Georges Sank during ·autumn and spring since 1983 and 
1968, r~spectively. Oistribution data indicate a movement towards Shallower 
depths during autumn and an offshorB movement during winter and spring. This 
pattern may be r-a 1 atad to spawni ng act; vi tj', a 1 tnough .; c has be~n suggested 
that 'Hoita hake do not spawn successfully in the Gulf of I~aine and that the 
population is sustained oy'larval recruitment from the Scotian Shelf. This 
hypothesi sis supportarl by maturi ty observati ons from i'tEFC aottom crawl 
sur\feys 'HMich reve~l very faw· ripe fish in the Gulf of t1aiile during the 
pr;sumerl spawning season. 

8ottom'trawl survey r-asults for- '~nits haka (Table 6.6) are extr-emely 
variable, although the· autumn sur",ey l,'feight per tow index appear-ad to follow 
1 and; n gs tr-ands raason ab 1 y l~e 11 at 1 east eh rou gh 1980. "G1e r-acan'C dec 1 i ne i 11' 
the sur"I::Y bi amass index coi nci d;:!'1t 'td:1; conti nued hi gr. 1 ~r.d i ngs 1 aIle 1 s :'Tlay 
suggest an incre~se in the ra'Ce of ~xploita'Cion. Recan~ declines in spring 
survey indicas 'sinca 1981 il1ay r~sult as much from d1anges in the sur'/ey 
~ampling ge~r i~ 1982 as from declin~s in s~ock abundanca (3urnet~ ~t ~1. 

_ 1984-). -

Langth fr-aquency measuraments obtai ned from bottom trawl surveys prov; de 
evidenca of ralat..ively strong recruitment: of age 2.. fisl'T in- 1981 \,'fhich may nave 
contributa<i. to the· incr;ase in landings observed in the ilsnery since che!1. 
Subsequent. racru i tmen-c, ~xcapt for a poss i b 1 e 1983 year class, does not appear 
to be Significant:. 

Oiscussion 

Landings of wnita hake have risen sharply sincs tne lata L970 l s due, in 
part, to recruitment of the- ral a'ti vely s-crong 1979 year cl ass. at age 2.. in 
1981~ Recruitmen-c of subsequent: year classes, however, has not oe€n detsctad 
in- the· fishery. Although cal cu 1 at:eti. cOl11Tlerc;al- CPUE indices have fluctuateti 
',If-; theue any deri n; teo trends, estlmata<i f~ shi ng effort has increased coi nc; dent 
with landfngs. Recan't decli,1es in NEFC autumn bottom trawl survey doundanca 
indicas ralative to landings levels suggests a possible incraase in the rate 
of exploitation. Given the lack of significant recruitment since L981, 
further increases in landings are not anticipateti unless fishing effort 
i ncreases subs~.3.!'Il:i ally or is re:"<j; rec~ed towards whi te hake .. 

White hake has historically be~n a ~y-c.3.tch species. However, the most 
recsnt abundancs indices exhibit a decline while landings have increased, 
suggesting ;ncr-aases in exploitation. It was also suggested that possible 
declines in mean length of fish taken in tne trawl surveys may indicate 
increasing exploitation rates. 
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rnera 'Has some discussion of the imp.l ications of ~he possibla .1ac·~< of 
5ignlrlcan~ spawning ac~ivity among fish in the Gulf of Maine population. 
Although the Gulf Qf Maine popula~ion of ~hita hake may at leas~ partially 
result- from spawning on the Scotian Shelf, the cons~que!1ces of basing 
management on that assumption could be s~ver~ • 

. Attempts are currently being made to improve si ze compoSltlon estimates' 
of the 1 andi ngs. . ather araas ne~di ng fu r-cher 'Hork are age and growt." 

. mort41 i ty, and stock i denti fi cat.i on .. 
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Ta.ble 6.1 ~{ominal ',.ihi\;e ha~<e ca-r;c::es ;:~e~:::'c :·::ms; 1 :y ':~l!:l-:::-I =::om. ::-.e Gu1.-=: 
of ~ine r:o Cape c:a::-: e:-as (~{:l.FO Sub a=~a..s 5 anci 5 j J 193:"_.1. 98 S . 

NAFO Subarea/Division 
SY :l~ -5 Tot:als 

Year C.2..I1aci.a USA Caw"1aci.a iJS~ JS_~, C.anaca' 

L98~ !i9 4.996- 53<1 1438 L.2 LO L3 
1985 SL08 1158 10 

Table 6.1 USA ~om~lal whi~e hake cat:c~es (~e~ric tons) oy 
s~a-re' mm ~he Gul':: a£. ~1ai.."le, 1984-198S. 

Sea): e 
·'(ear ~·1ai"'le ~\'ia.s s . Ot:..~e~s 701'.-'-L 

1984 3877 14~.s 442 6767 
i.98S 318S 3009 1.4.3 64.37 

Table- 6.3 USA Nomina.l ' .... h.i.-:e hake caCC:les (:n.et:::-ic :op.s), ":­
gear f:rom t.he. Gul£' of MaLle 1 1984-1985. 

Gear-
L.L"le; a01:'~::om. S LJ.i<ing 

'(ear T~wl Trawl Gill Ne~ O-che :5 TOT.!.L 

19E,4 5 5.162- 1486- L14 6707 

1985 li 486L 111.1. 333 64.r." 

;jS.':" 

6491 
6376 

Ti:7.~L 

7504 
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Table 0.4 US;"-:[omina.l ',·;hi~e haka c3.~c~es (ine~=ic cons)) by vessal 
connage class f~!il ~b.e GuI.=- of ~1aine 1 198.:1.-1985. 

Year Z 

1984 .,---_.;) I I 

1985 18S2 

Tonna~e Cla.ss 
2. : 5-50 g,T 
3 : Sl-lS0 G~T 
~. - lSl-500 G'..r 

Tonnage Class 
.3 :.I.- TOTAL 

.,---' _4' ;).;) 1628 
2668 1917 6437' 

Taale.6.5 :.fomi.."l3..l ca-r:ch (C) 1 ~zrs fished, (OF}) mci. -:a~C:l ?e=- day :isneci. CC/DF) 
oy 'lessel tOll!lag'e cl.a.ss =0= ~=i~s i.:l ' .... hich , .... hi:; h3...~e ' .... e=~ l2.0""lceci., 
and c=ips for ' ... hic.b. ~~ or JlOr-e of :be :01:3.1 c:a.~-:~ c:lnsis-r:ad. 0= 
'.oIhi.ce, ha.lce, 1984-19~ .. 

Year 

1984-
1985 

1984-
1985' 

C 

88, 
60l. 

1'-_..J 

16~ 

... 
OF 

1,625. S: 
l,276.i 

~4.1. 

i6.4 

- .~ ... 
l./ !.i4' 

Q •. ':3. 
O.~6· 

1_:S 
2.:6 

TOJU""!3..ge Cl3.SS 
.3 :.l. 

C OF r!l"""\~ 

'-iWr' 
r- OF '-

All T:,i!Js 

..\..) lC+8. 4.., i'Z2. L 0.88 2.,698 3,339.9 
+,llS S,OJS.4.. o .82- 5,13S 3,352.8 

4D% iri!Js 

212 50.+ 4..11 , --. ..) 
4.95' 14·1. T 3' • .18 iT.3 

. 

Tabl e 6.6 S t~"ti.=ied Ulean <:.:It:cb.. oer :0\01 in. numbers and \~e 19n1:. n~g) of, · ... ·.-:.2..~e 1':3..'<e 
f=om NEFC offshore- spring and. a.u~umn OO1:-:om t:-a.wl surfeys in :b.e 
Gul.f o£ Maine- and. on Georges aan.~, 1935. 

Year :fo. \'It. :-fo. 

1985 f --~ . ..).;) 5.3S 9.3S 9.:-~ 

C I :H: 
, ".,JJ. 

0.79 
0.9S 

S.TS. 
5.38 
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7. SE.>\ SCALLOP 

Sourcg Document: Serd'lux, Fredric 1'1., and Susan E, !,.Jigley. L986. Status of 
the Sea Scallop Resourc~s off the Northeas~ein United 
States, 1986. NMFS, NEFC Woods Hole Lab. Ref,' Doc. 
No', 8S-Da. 

rne. cucrant status of this sl:ock is descri bed in ehe sourc~ document. 
Harvestable· stock abundanc~ has be9n low in recent years~ but a strorig ~ear 
class was generat~d in 1982. SC311 ops from th i s cohort, i10wever, 'Hil1 not 
atta i na 40-~oun"t S i za un-c; 1 1 ate L986 0, aa r 1 y ~ 987 , r f en i s year class is 
n01: ·subj ectad. to hi 9h fi sl1i n g iTI.oz-ca 1 i ty i i1 1986, i 1: : ... ill be· capao 1 e 0 f 
sustaining e·levated. fishery yields fOi at leas""C' 2.-3 years. Failure to protect. 
anq husband this coi1or-t' befora moderata gains. in yield per recruit: and 
spawning poten"tial can be achieved in L986 and L987 ~ill result in a 
s.ignificant'loss. in yield and a likely return co the deprassed rasourc~ 
conditions charac~aristic of recant year5. 

Effor.: in the sca11 op fi shery rama ins hi gh and there i s s~ron 9 ~<::Jnomi c 
i~nc~n"ti ve to har~/es-e-the 1982 coho~ due to its a'reva 1 e{'1C~ and abundancs. 
O~sp;ta the fishing strike. in New· Se~ford that ~~i"CJ.i1ed sca1loping activity 
dur; ng January 1986, the average catch rata by New 8~ford '/essel s duri ng 
January-Apri i 1986 'Has about- doub1 e' that observed duri ng January .. Apri 1 1985 •. 
Compared" l,afith 1985, New- 8edford scallop. landings during the first four months 
of 1986 wei;'- up 2.0~ even- though 100 fewer- vessel tri ps ha~ be~n ,11ade. These­
observa"Ci ons·,. as we 11 as i nfonna 1 raports- from fi shennen, suggest that the 
1982 yea~ class is already re<:aiving considerable exploitation. Should this 
trend continue IJnabatad, long-term yie'ld frtlrn the growth pot~ntial of the 1982 
cohort" wi 11 be sacri fi cad, 

Alternata assessment methods and foci of research were discussed, 
inc1udinq.length·-base<i"analytic. assessments to ~s"timate fishing mor-calities 
and bioeconomic sys"tam model ing s~!Jdies. rne biceccnomic st:.Jdies It'iould use 
infonnation on 'dynamics of growth, recruitment, harves""Cing costs, and revenue 
to exam; ne· fi shi ng-· stratsgi es It'ihi eh' address the stated management goa j of 
optimiz.ing. yield per- racrui't 'Hhile, stabilizing annual yields. 

. ----.--

Biological tissues ide~tified at the First Stock Assessment ~or~shop were 
also reviewed. 8iological size-frequency samplES prov;de~ by fi~nermen from 
scallop catches l,afere sti 11 considerad as potantially biase~. tl.l1alyses_ of USA 
and. Canadian scallop resaarch 'Iess~l survey data (Serc~.,ux and 'r'/igley 1985) 
indicated that, despite sampling design different~s, statistically comparabl~ 
estimates of relative abundance, population size composition, and recruitment 
were obtained fr~m the two surveys; in this sen~e, the surveys h~ve besn 
redundant. Evaluation of survey catchability d" fferencss on dif~erent 
substrate types, and assessment of fi shi ng powel' coefii ei ents in the 
conmerci a l' fi shery are areas of ne€ded research.· 
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8. WITCH FLOUNDER 

Source Oocument: Burnett, Jay, and Stephen H. Clark. 1983. 

The Fi shery 

Witch Flaunde~ in the Gwlf of ~aine--1983. 
Woods Hole Lab. Ref. Doc. No. 83-36. 

Status of 
NMFS, NEFC,' 

Landings of witch flounder in NAFO Subarea 5 (Gulf of Maine and Georges 
Sank) duri ng the 1 as~ 18 year'S i'-eache{f an hi star; ca 1 hi gh 1 eve 1 in 1984, at 
6, sao rrrt (p r21 i mi nary), after stead; 1 y i ncr-eas in g from a low af 1,900 iiT1: i 11 
1976 (Table 8.1) .. Pr;liminary figur~s for L985 indica!a some decl ine From 
chat peak, to 6,100 tnt. This level still e.xce~ds· the pr2viausly absar'l~ peak 
of 5, gaO rnt in .1971, 1~i1i cn 'Has fa 11 owe{f by a. rap; d drop in 1 andi ngs.. iher-e is 
littla or no racr~ational component in this fishery. U.S. catches from tne 
Grand Sanks '>'4er; 255.5 rrrt" in 1985 .. 

Catch and Effort' 

Catch and effort stati sti cs ar; based on :h~ attar trawl fi shery. "G1e 
di r:c~.:~ fi 5hery was defi ned as:ompri si ng ~ri ps Hner-e ~~ or mor-e of :r:e 
landings consisted of '~;tch flounder. 'rJitch flot:inder ar~ primari ly landed as 
an intended component of ·a ,-it; xed speci es Fi shery or as :'Jy -catc;" ;,owever 
(Table 8.2). 

Catch rates for tonnage c1 ass ? otter trawl s i (j the di i';cted fi shery 
peaked. in 1981,-t: 1.,73 rrrc/day fished and have decl ine~ to his1:orical1y lC1W 
levels (0.91' mr:/day fished) in 1985 (Table 8.2). Catch rates for tonnage 
class 3 ott2i trawier'S peaked in 1980 at 2.66 lift/day fished and ;1ave deci ined 
to historically low levels (0.80 mt/day fishe{f) in 1985. Although very lit:tle 
of the- catch' by tonnage cl ass 4- c.an be categori zed as di recca<j (especi all yin 
early years) ca-:ch per eff ort"i n 1985 by that vessel class appears to 
have decl ine<1 sinc.: 1980. These consis"tent de-:l ines in ~atcl1 rates over t,1e 
past 5-6 year~ indic~ta likely d~cline in stock abundance. 

Research Su rvey r ndi ces 

Mo consis~ent trends are evident in NEFC ~pring offshore bot~om trawl 
survey indices, although ~Jtumn survey data indicata a potential downward 
tr;nd since 1977 (Table 8.3). (ndices from Corranonweal eM of l"1assachuset"Cs 
sp ri ng and fa 11 i nsho r; su rveys appear to fl u ctuate ',II i thout t l"'-end (19 78':'l985 ) 
( Tab 1 e 8.:+). 

Sumnary 

Witch flounder s1:ock abundanca in the Gulf of Maine ... Georges Sank area 
appears to be declining, based an declining indices of commercial catch-per­
unit effort and recent general downward trends in research survey abundanCe 
indices. Current historically high landing levels do not appear sustainable. 
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Oiscussion 

Since this fishery is mos"tly part of a mixed fisnery P: 't'fas sugges~ad 
that it may be better to examine survey and catch data for corj'"ela~ions only 
in the statis~ical areas of major catch (513 and 5IS). Basically, catches for 
this species .are up IHMen it is abundant and this ch.anges as other fisheries in 
the mix change their abundanca levels to oecome dominant for a 'Hnile. It 'Has 
suggested that because of the natur-; of the multispecies fishery in this ar~a 
themu 1 ti speci es c.atch per effort problem needed to oe resxa.mi ned. 

During discussion of the important assessment issues (tarms of refarance) 
for.witch flounder it was pointed out that: 

- CPUE analyses nave not addrassad the ques~ion of mixed species afiait. 

- Some di sc.ard samp 1 as ha 'Ie be~n acta i ned from riort.hern sh ri mp. fi sheri as , 
although discard sampling has not been intensive. 

-. Preliminary as~imatas of' z.. have be~n developed (3ur';'1et~, L986). 

- No, recruitmen~ es~imators have yet appeared f~om analyses af survey 
data. 

>~ ... 

- Ageing techniques using ptolithS have been finalized, and validated 
'as f,ar- as pass; b 1 e. 

- Growth rat·as. have been ca 1 cu 1 ated for a. vari aty of growth mode 1 s 
i ncl udi ng von Berta 1 anffy. Stat; S~; ca 1 vari at; 0;' i n ~i1ese parametar~ 
over ti me can now be eva luata<i + 

- A study of di stri buti on of ; chthyop 1 ankton, j U 'len; 1 as, and adu 1 ts has 
been completad. Although the distribution of juveniles and adults 
r~ 1 at; ve to dep-ch· and tamperature has be~n descri bed, no 1 i nxage 
between 1 ocati on of obsarved spawn; ng ind; vi dua 1 sand 1 arv a 1 
distribution has appeared. . 



Table 8.1 Nondnal catch' of wttch flou'Hh~r (metrtc tons, live) from the ~4lf nf H4lo~~ to Cap~ 
II a t t era s ( NA f 0 S 4 b 4 rea s £) a n ~ 6). tJ -V co 4 n t f Y t l 9 H] - l 985. . . . 

---=-==-=--==~ ___ .. ______ Su ba rea LlH~Ts 1 on _= __ ~~~~~~~~~~_~~.~ ___ ====_=-=-----------
,5V2 51 6~ Totals ----_._--------- -----_._----_._--- ------_._--------y-:----- ._-

. total Total 
~ar __ f~\ada ._. __ ~!SA J!!!,erL Cao~da_ USA ~thefs~~nd11_~~~~H~~~_ Canada ____ ySA _Others. SA5 ... SA5~~ 

19U3 
19U~ 
1905 

11 1,470 
10 4.5U4 
~ .4. )UO 

34 
5 

42 

l.321 
l.06:\ 
',6]5 

13 
05 
50 

45 5.037 
l5 6,532 
~6 6,065 

5,039 
6,447 
6,061 

5,002 
6.532 
6. l , l 

._---------_._-------------------------_ .. _--- _ .. _--------- ----

lAS reported to ICNAf/NAfO for \960-l902. 

2NK 'laodtngs for SA5 ass1une4 tu Otv. 5V. 

lStatistics not available prior to 1961. 

Q 

1'oclulle~ '·west- Gennan.v. ~~s~ (.i~fmaf~Y. PolafHJ, Spqln. Japan. dnd 
th~ USSt'l· 

I 
0', 
lO , 
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Table_ 8.2 Nominal cacch1. (C), days fisl"le<i (OF) and cacch per day fishe<i 
(C/OF) by vessel tonnage 'class For trips in '~Mich some '~ltch 
flounder were landed, and trips for which dO: or more of the 
total catch consisted of'~itch flounder, 1983 - 1985. 

iOnnaqe Class 
2 j 4-

Year C DF C/OF C OF C/OF C OF 
Ai 1 I r; ps 

L983 1,£42 4.,335 0.29 2,890 10,973 0.26' 1,324 ~,707 
1984 1,315 ~,47T 0.29 3,348 13,343 0.25 1,434- 4,934-
1985 1,228 4.,370 0.28 2,828 L4,280 0.20 L,608 5,770 

4D~ trios 
1983 186 l4D 1..33' S2Z 279· 1.87 a.B 30 
1984· 241. 21Z 1.14- 720 61l 1.18 1.76 '98 
1985 271 279 0.97" 458 S82 0.80 177 143 

1Sourca: NEFC weighout and t nterview Fi 1 as . Nominai catd, 
and catch per day fi shed given in metri c ~ons . 

Tab 1 e 8.3 St ra ti fi ed mean ca ten oer cow in .1umOers and '~e 1 gm: (~g) 
of wi tch f10under frjm' i~EFC 0 ffshor~ spri ng and fa 11 
bot"tom trawl surveys - i.n the Gu 1 f 0 f Ma; .,e and on Georges 
8anx,. 1983' - 1985. 

Sari ns Fa I J 

Yea,- I~OS • !..Jt. Nos. I~t • 

1983- 6.28 2.63 4-.28 l. 93 
1.984- 3.13 1.84. 4-.35 2..4D 
L985 5.98 3.20 2.08 1 ,.-... :):1 

lStrata 22, 2~, 26-30 and- 33-40. 

Table 8.4 Stratified mean catch oer tow in numbers and weight (kg) 
of witch flounder From'Massachusetts inshore 1 spring and 
Fall bottom crawl surveys, 1903 -1985. 

Yea, 
Spri ns Fa I J 

Nos. I~t • Nos. .wt. 
1983 0.00 0.00 3.79 2.68 1984 1.50 1.01 0.62 0.45 1985 1.12 0.82 0.82 0.57. 

lRe<lic)n,!> 4 Anf"f 'i r~~ ,. ~,. "" .,c:. _1~ \ 

C/OF 

0.28 
0.29 
0.28 

1.59 
L.80 
L. 211 

" 
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9. AMERICAN PLAICE 

Source Oocumen~: None available. 

rr~nds in Landings 

Landings of American plaica from- the. Gulf of l"1aine have dropped sharply 
in recent years, from hi star; ca 1 peaks of around 11, 000 mt from 1980-1982 co 
4,700.rrrt in 1985 (Table~ 9.1). Historically, landings from the Gulf of ~aine· 
had be~ri m; nor-, averagi ng 800 riTt bet'l~e~n L960-1974. In 1975) 1 andi ngs began a 
pattern of stead9 incr~asa to 1980-198Z levels before cheir r!cen~·down~urn. 

Landi ngs from- the Ge4jrges Sank area have shown s; m; 1 ar overa 11 pat"Cerns 
bu-e- not as ''1'4; da f1 uc:uat ions over ti me. as tllosa. from t.he Gu 1 f of Maine. U .S • 
1 andi ngs have drtlpped, from' hi star; call y hi gh· 1 eve 1 s of around 4.,000 iilt- in 
198Z-1983 ta 2,300 crrr: ilT 1985. Sefor~ that, U.S. landingS' from 1960-1974 
averaged 1,700 ~ with highe~ levels be~~e~~ 1964-1970. 

The- Ameri can p 1 a i ca: fi she ry has been domi n a te{j by U.S. commerci a 1 
catcnes .• rne Canadian conmercial component has be~n minor and fairly s~able 
over t.i me, p r; mar; 1 Y 9 rosc:cut2<l. i i1 the Georges 3an k i~gi on . COlimer::i a 1 ~~r:~li' 
by o-cner nat-ions, primarily the, U.S.S.R., occuria{j ae1;ween 1965-11j77. lne 
ot'tsr- trawl is· the p ri nei pa 1 gear in c.'e- fi shery . There is no s1 gr:i fi cant 
r~cr~at·i ana 1 co~onent: to chi s offshor-e: fi shery . U.S. Grand Sanks catches 
',-fere: L,J10 mt: in 1985. 

Si Z:: Corneas; t; ons of L.andi n9s 

American plaice, are- lande{j_ in six m~rxet catagories.: 'unclassifled, jumbo., 
large" medium, sma11, and 'peswe~. In 1985, fish in the Ilpe~wesl4 category 
range<:1 from 23-4D C.11 (tota 1 1 eng1:h ); fi sh' i 11 the small and me4,j; um· categori es 
wer~: generally betwe~n· 35-40 or 50 C.11; fish in the large and jumbo catagories 
\~er~' over 4D C411'.. A 30 em fi sh is- app rnx ~ mate 1 y 4. ye~r~ old (Su 11 ivan L982) 
and approximately 33~ are ma1:ur~ at tMa-c length (Mor'Sa 1579). 

rne fract; on of small fi sh ; n the 1 andi ngs from' the Gu 1 f of i'1ai ne appear'S 
to be, i ner~asi ng fronr 16-22%', in 1975-1977 to 26-31~ in 1978-1981. l~i th the 
add i ti on of pe~'Me~· and me<1; urn catagori es ; n 1982, sma 11 /Je~wes· fi sh 
contribute<i at least" 22% of area l.and~ngs, and up to maxima of 26-40'!. if al1 
medium landi.ngs could be combine{j t ... itn the srnall/peewe~ category. In the 
Ge4jrges Sank region, the· fraction of smal1/pe~we~ fish has fluctuated at 
bet'Ween 27-35% of the total area landings; combining all medium landings ',-fould 
increase that frac~ion to up to maxima cf 40-48~ in 1982-1984. 

C~:)f'{merc; a 1 Catcn P~r Un; t E (fort Abun"jarlcs r nd ices 

In recent year'S, the fishery has tended t6ward increasad vessel tonnage 
classes and 'increased effort in terms of both number of trips and days fished 
(Tables 9.2-9.4). In the Gulf of l"1a;ne, tonnage class 2 domination has been 
steadily eroded by incteased landings by vessel class 3 and most recently, 
vessel class 4. On Georges Sank, a greater percentage of landings are being 
made by vessel class ~ relativ~ to vessal class 3 (Table 9.2). Effort by 
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torr class 2 vessals in the Gulf of Maine reached record high levels in 1982; 
afr o~ by ton c1 ass 3 and 4.. vessa 1 s reached record hi 9" 1 eve 1 sin 1985 (Tab 1 e 
9.3). Overall, total effort (catching any American plaice) has tripled sinca 
the early 1970's. On G~rges 8ank, efror-tby ton class 2 vessels peake~ in 
1981; effort (as days fished) by ton class 3 vessels continues co increase to 

. racord hj gh 1 evel s. in 1985; effort by ton class 4- '1esse 1 s appears to be 
remaining' at record higrr levels frem 1984-1985 (Tabla 9.4). 

rne· earl i er trend toward a more di rectaa Fi shery in the Gu 1 f a f l~ai ne i $ 

reversi ng' somewhat" (TaD 1 e 9.5) ~ The· percentage of 1 andi ngs. der; 'led from 
d; rectad tri P$. (tri ps ; rT 'Nn; ch" SO~ or- mor-e 0 f the. tri p catcn' 'Ne; gh-c- cons i s.ted 
of plaica) incr-easad in the- Gu.1 f of i'1aine From ~he· mid-1970's to 1981. 
At" that" point, nearly 70% or- pTa.ice landings came from direcced crips. ~inca 
then, the Fracti on of 1 andi n9s. obtai ned. from d.; rec~ed trips has dec i i ned to 
lS;!'· avera 11; 1 ess effort qua 1 i fi es .as 'Idi r-ected ll

• On .Genrges 3ank, bet'I'fe~n 
2.0-30~· of 1 and; ngs from 1964--1970 cou 1 d oe cat~gori zed dS from di iect-=~ 
trips. 1'10S~ plaice 'Here-landed as Ilby--ca-cch u from 1972-·1980 although recently 
t.~e~ 5e~ms. to. oe mor~" concS!1tjat~d landings of plaica(Table 9.5). 

01 r~cte.j. CPUE i noi ces ar-a a~ 0,. 11ear ;,i star; ca 11'/ low 1 eve 1 s For all 
vessal connage classes in' the G1Jlf of i'1aine (Tab'le- 9.5). C?UE. by ton c.lass 2. 
and 3 vessals Mas declined ,from peaks in 1977 and 1979 or 2.4~ and 3.22 mt/day 
fisned, to 0.96 and. L.17 ifTt/day fished, respec"Cive1y. 

ro, G~rges Sank, ton c.lass 3. vessels provide the most" consistent: and 
5; zsab 1 e- effore- ovet the- 'ana 1 ys is peri ad. C?UE in that case- I~as steady or 
slightly increasing from 1971 to 1982, Il'4nen the index reached 2.29 iil-c/day 
fished ... Since: 1982. it has dropped ~o 0.63 iITt/day fished in 1985 (Table 9.7). 

Research Vessal Survey (ndices 

Tr~nds in abundanca baSed en' NEFC offshor~ survey i ndi'cas are consi s-cent 
'Nith thosa observed in the corrmercial' CPUE. time Series. [n ~Me Gul f of :>1aine, 
abul1danca in tha m; d-1970 's Il'4as 1 ow· ccmcar~d to ~ne late 1960' sand' late. .'" - . 
1970's-~arly 1980's~ Recently, there M~s' be~!1 a sizaable decline from peak 
ind.icss- of 11.0 kg/tow· (autumn- index) in 1978 and 1980 to 3~2. kg/tow in 1985, 
comparable to the: low.· va'lues of the mid-1970's (Table· 9.8). 

On Ge~rges Sank, the decl i ni rig tr~nd from the earl y 1960' S to Ule earl y . 
1970's and increasing tr~nd from the mid-1970's to the early 1980 l s is piesen~ 
·~n both commercial and research index s~r;es. The autumn survey index reached 
a maximum in 1980 (3.2 kg/tow) and declined to tne second lowes~ level 
ob s~rved by 1985 (0.7 kg/tow). The sp ri n g survey index peake<i in 1982 (-+.0 
kg/tow) and has also rapidly dec1'ined to historically low levels in 1984-1985 
(0.6-D.8 kg/tow) (Table 3.8). 

Sumnary 

Commercial catch-oer-unit-~ffo;t indic~s and research survey abundance 
indices have declined jrom near recatd high levels in the early 198U 1 s to near 
record low levels in 1985. Total landings have declined rapidly from peak 
levels. Stock abundance is curren~ly in decline~ 
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Discussion 

It was ;ndic~ted that thera may not be any r~ason to segregate Georges 
San!< from the Gu 1 f or i'1a i ne for· di SCllS sian or ,~eri can ,:>1 a ice. Rev; ew a f the 
impOiCant assassment issues (terms or raferance) idenr:ified from the F'irs-c 
Stock Ass~ssment Wor~shop indicated that: 

- Althougn definitive studies of stock structura (e.g., tagging programs, 
genet.; c: stud; es ) have no't been undertaken, trends in abundance from the 
Gulf- of Maine and Ge~rges 3an!< appear identical over time. 

-- - Shi its. in catch· by mar~et catagory have jeen i dan't i fi ad over eMs 
past can· years·. 

Age; ng data have not been incorporated in the mos~ r~csn"'C years, 'Nhi en, 
in turn', have pravented astimates of Lor camplata evaluation of likely 
rae rtJ; tment: i n d; cas • 



Table 9.1 Commerctal nomtl\~l c"tch (metr1c fpn s ) pf Amert(:3fl plat(:6 (~OU~ the ~41f of Maine 
Georges nao~-South~rn H~w ~n9'~n~t ao~ ~tt~ H'4~Atlaot1ct .1960-.905 •. 

GiJl10rHa t oe *eor~es fiank-=5outl'ern Newtnlilfnd Jfrtr=At l ant f c G"1l~lIDlnTAl 
Year lEl-tanada lotal- -OS ~'lada oS"Slr-nn.e;-. ot il- lJ~l--mJ,er TOfal- U9t-aotal-

1960 620 \. 621 689 609 l,309 .,31Q 
1961 692 692 030 830 ',522 1,522 
1962 694 691 1.233 41 l.2JJ 1,.927 1~911 
1963 693 693 l~409 125 ,~61~ 2.102 2,307 
1964 811 011 2~OOO 171 It 2,900 3,611 3,799 
1965 967 967 2~3J6 llW U2 2,660 3.343 3.635 
1966 955 • 956 2,:108 243 ~7' l -2'911 3,313 3,tl67 , 
1961 • ,066 1 1 ,U6"] 2 ~ 166 200 ',OlB 10 3,402 1 ~ 3,236 4,473 
1960 904 901 2,:n2 170 330 1 2.055 ,0 10 ],254 3.77] 
1969 1,059 1 1.060 2,243 77 112 '7 2,J49 ~.302 3,H09 
1970 fi95 095 1,691 92 945' (i90 ~.426 . 2.506 4,321 
1971 640 4 652 '.522 39 340 502 2,403 2 2 2,170 J, 05 7 • 
1972 569 56~ 1,225 22 439 L606 t ? l '.795 2,250 0) 

1973 601 6tH 915 30 ~47 , ,400 l 1 1 60) 2 OUH t . , • 1971 945 2 94 J • t 31l 2J ~O ,2 1.1 UO 15 l5 2,076 2,142 
1975 1~501 1,501 916 25 ,40 • ~ 009 . i 34 30 2.127 2,631 
1976 2,550 2.550 950 21 3 905 1 1 3,509 3,b)6 
1977 5~64J 5.6~J 1.4.~ 35 J2U 

. 1,577 7 ~7 34 7.06B 7,250 -
1910 1,220 30 7~250 2.267 77 2,344 0 1 9 9,503 9.611 
1979 0,B35 0,035 2,516 23 ~ 1 2,546 1 ~~ 60 11,355 n ,449 
19fiO 11.136 11,1]6 2.412 43 5 2.46d 1 1 t].549 13,59J 
1901 10,324 1 10,325 2.511 15 2,526 46 47 .2,iUH 12,090 
1902 11,140 11 .140 3,9Jl 27 3,990 0 H 15,121 15, 154 
190) 9 131 1 9.144 ~ ,tHO ]0 4,040 5 5 13.160 13,197 
1904 6'035 1 2 6,037 3,293 6 3.299 "} 1 '0, 135 10.14) , 
1905 4,757 1 4,750 2,259 30 2 29J 2 2 / 7.010 "~057 t 

------------------_._--- -------------
11ncludes 14 lilt from5N~. 



'(ear 

1964-
1965 
1966 
1967 
L968 
1969 
1970 
1971 
L971 

·1973 
1974-
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982-
1985 
198.! 
1985 

Table 9.2. 

Class 
Z 

70.0 
76.S 
73.1 
66.3 
64.8 
68.0 
70.6 
7LL 
67.1 
69.6 
7j.1 
7'3.4 
70.1 
69.0 
6.5.6 
62.8 
62.2-
60.0 
57.9 
Sl.! 
46.S 
39.3 

,.. .... 
-o~-

! ?ercen1:a.ge dis'Cribu~ion of USA commercial ot-:er tIawl 
lanciings (ll1et:ric. tons, live) of American ?laice- J by 
vessel tonnage class 1

J ==~m the Gulf of ~aine (A~ea 5Yj 
and G-ecrges 8ank ( . .;;rea SZe), 1964-1984-. 

Gulf of \\1aine (Area SY) 
Class Cla.ss 

S 4- To"tal 

28.8, ,., .. __ • .J 

25.7 
31.1 
33.0 
28.2. 
ZS.4-
24..5 
ZS. ~ ,- --, .~ 
13".9 
ZS .0 
23. Z. 
1.8. r 
30.9 
34.3 
3.3.5 
34.t 
34.1 
37.8 
41.7 
4-t .. O 

1.2-
1.2: 
1.2 
2.6 
2.2-
3.8 
4.,.0 
4.4.. 
.' l .;) .. 
3.1 
1. .. 9 
1.6 
1.6 
1. i 
!.S 
2.9 
4-.3 
S . .3 
8.0 

10'. T 
11.8 
19.2. 

100.Q 
100.0 
100.0 
100.0 
100.0 
100~0 

1.00 .0 
LOO.O 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

Class 
1 

11.2 , .. .-
.. ~. oJ 

9.8 
,.. , 
~.-

Z.6 
4..7 
1.5 , -_ • .J 
1 / 
~ .0 

1.9 
3.7 
3.9 
S.~ 

3.8 
4.3 
S~O 

4.1 
0.5 
5.0 
2.1 
~.6-
~.2. 

G.eorges 3.ani (Ar<:!a 5 Ze) 
elas s Class 

80.4 
71.7 
71.3 
82.4-
84.7 
80.1 
33.1 
8S . Z-
88.9 
82.r 
30.3 
81.0 
79.1 
..,.- . 
fl • .J 

33.0 
78.1 
68.6 
67.6 
70.4-
65.6 
64.4-
64.7 

8.4 
15.0 
18.9 
11. q. 
12..7 
1S .2-
15.4 
l' ~ ._. ~ 
9.S 

15.4 
16.0 
1S .1 
LS .5 
18.9 
11.7 
16.9 
27.1 
25.9 
24.6 
31.1' 
31.0 
31.1 

lClass 2: S -so GRT; Class 3: 5 1-150~T-; Class 4.: 1S 1-S00' GRT . 

Tot-a.1 

100.0 
100. a_­
lOa .o~:. 
100.0·-: . 
100.0 
100.0 
100. a 
100.0 
100 .0 
100.0 
100.0 
100. a 
100.0 
100.0 
100.0 
100 .Q 

100 .0 
100.0 
100.0 
100.(3 
100 .0 
100.0 



!.964 
L-965 
196Q 
t961 
lS6& 
1969· 
1970 
~971 
1972 
197~ 
1974 . 
197'S 
1976 
L917 
LS7!-
137.'9 
L980 
L981 
1982-

. LSa3 

L984-
LS85 

l*",,-

1965 
l366 
1~7 

136& 
1969 
1970 
L971 
L97"% 
LS7~ 
lS74-
lS7'5' 
1976-
19rr 
lS7!­
IS1~ 

1930 
LS~l 

L982 
lSaJ 
lS3" 
19as 

Tab 1 a 9.3 

-' 
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~ ~mme!"-:iU '{~3d e~ii'~, <lay, :i.she~ l., and a.ve!"3.~e- ~ays :iJhe~ pe!"-: :~? ':JY '/e~.sd 
~~nn.ai~ ~h,~3' (Cl~~ 2: 5-50 C~T; CI~.s 3: 51·150 C~T; Cl.~s 4.: 15 1·500 G~Tl :or ~1:-:t:-­
~l ttip~ l.and.i.n~. ~rian ~laic .. t:-oll2 ~:te C",l! of H&.l."le- (.l.r~a- SY). L964·t984. Oa~4 
a.r. a..L.10 ~TOvid.C1i to-:- oc-:er :~~ l :'!"i:2~ ~.n -.hic."1 pl.aic:· ~o~ri.s~ 50'or ~Qr~· of :~e 
::i1:~ tti.? c~c=, oy ' •• i~1:· C ~i:~1;-::~' :ti?) . 

Cl-us j 
Oay, Oay, ~i.sAe¢ TQt~ OaY3 Oay, Pi~he~ 'Jay:s Oays F:'.1in~ 

~i.sil~ ?~ r!"i~ r:io~ ~ijhe~ ?~r r~:2 
Total 
r:io!S ~~.1in~ ?~~ r:io 

iQc .. l 
r:i:ls 

Z173 
S·Uo 
2~19 
2~~a 
t71.~ 

2120· 
2!114-
191t 
L769 
2216 
Z67! 
37.£0 
2S33 
j066 
34.L& 
376.3 
sasa 
0111 
684S 
0.379 
6l.5,S 
53021 

l6S 
L$3 
148 
~1~ 
S9 

L06 
31 
10 
l3 
L9 
11.. 

1n 
269 
56 .. 
62S 
~O"'-
910 

1060 
1975 
L4~8 

124.1 
!17 

l!44 
2010 
1302 
1!192 
21"8 
ZJ37 
3668 
2309 
2323 
2607 
3a06 
3699 
3.491 
360:S 
4401 
~906 

S~7 

~9021 

~l71 

~9-65 

~93-2. 
~10 

77; 
91 
1~ 

99 
112 
316 
sa6 
312 

1447 
tS08 
'.5604-
2HZ 
tZ42 
762 
562 

0.66 
.O.~l 

O.e,9 
0.7S 

1.10 
1.40 
to 43 
l.~0 
lola 

0.99· 
L.19 
LU 
l.Z3 
1..30 
t.4~ 

O.7! 
0.90 
o. i! 
0.30 
0.3S 

0.44 
0~.51' 

O. Sl. 
0 • .z3 
o • .u. 
O.~~ 
0.23 
O.JO 
0.J9 
LI6 
1..z3 
0.6"-
1.40 
1.04 
1..30 
1..30 
1.00 
O. is 
l. 01 
0.38 
O. ii 
0.09. 

uu 
a7~ 

36Q 
10tO 
losa 
L2.S6 
1Z39 
l1t 
338 
396 
386 

lOS6 
113J 
1"-62-
1.4.44· 
L.54.1 
13.1. 
ZS~l 

!671 
29h.. 

e· 3114 
33lS 

!. 
3a 
L9 
SO 
32 

4 

o 
L 

j 

j 

19 
42 

t11 
14,3 

221 
Z7"! 
5lZ 
J. 11 
291 
236 
L03 

AU Trips 

1%33 
300 
H~i 

L064 
U1S 
LJ.4S 
1.£55 
lZOl 
1139 
L.!.7-:-
1214-
L4~g 

10Sa 
L9.3"· 
z~o.1 
2227 
Z9.32. 
Z990 
3975 
"33.4· 
417'4 
S6n. 

<l 
14 
11 
11 
L~ 

o 
<L 
< 1 
S 
3 

52 
14S 
188 
3.1.3 
408 
..l05 
55 i 

t.15 
0.91 
0.l9 
L06 
LOS 
l.01 
1.1..3 
l.J7 
l. 4S 
1..31 
l.Z~ 
L.3S 
L40 
l.J2 
L~ 
1.44-

LoS6 
t • .La 
L49 
t. 49, 

LSO 
1.71 

0.47 
0.S3 
0.31 
0 • .33 
0 • .50 

1.00-
l.00 
0 • .37· 
L.24 
1.l4 
1.~1 
1. s,s 
l.50 
0.91 
l.34 
t. L! 
0.31 
1. OJ 

70 
54 
32, 
38 
90 

t64. 
taL 
LoS7 
39 

Ll3 
L51 
t6's 
t94-
Z~O 
.4~ 

3a3 

360 ' 
.£~J 

414 
395 
643 

o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
1 
a 
o 
a 
! 

L3 
15 

1 

" 

.142 
321 
70 

186 
tn. 
192 
350 
j19 
133 
lOS 
175 
323 
4S3 
sa8 
no 
7jjO 

3SS 
3sa 

L40S· 
L744 
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t.31 
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!.~2-

3.J2 
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l.50 
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4345 
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3366 
2361 
jS4~ 
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27~6 
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S31S 
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S699 
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,939 
9:~S 
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~4t 

91 
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~9 

12 
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(70.3 
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LOS 
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3a 
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0.3 
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t • .3 
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t • t 
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0.5. 
O.S 
0.,3. 
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0 • .3-
O. !! 
o . .!: 
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1 • .!: 
t. .3c 
O.oJ 
1. ,j( 
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t. .3~ 
1 • ;" ~ 
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O. ;"': 
t. i ~ 
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O. :-~ 
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1971 
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t37f 
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1380 
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1984-
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1965 
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1969 
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0.30 
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2 
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9 
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~6 
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1.60 
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ZS~Z 
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31.J.Z 
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"--r ,_ 
S6 
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61 
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6.360 
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sa 
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3.~S 
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LOS 
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3.39 
3.41 
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L365 14 • .3 
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1370 L.6 
t37t 0.7 
L,37"Z L. 9 
t,371 3 • .!. 
1974 t6. i 
l,31~ U.S 
l,376 30.0 
L91, 4i .. ,3 
1973 ~5.,3. 

~,37~' ~.3 

t,38a . SJ • .3 
t9U QQ. ~ 
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L98.3 .L.a. 3 
19a ... · .. 1.1 
138S. 30.5 

1964-
1965 
1966 
1961 
1,368 
l,369 
1,370 
1971. 
l,31"! 
1311 
1374-
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1979 
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1381· 
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~98J 
1984 
1385 

59.1 
69.7' 
SJ.S 
~l. 7 
Z.:s.,3 
53.6 
0.0 

<O.l 
0.0 
0.0 
0.0 

U.4 
3.9 
3.7 
9.S 

l.l. J. 
7.~ 

ZO.9 
11 . .3 
3.3 
... . 
I .~ 

4.4 

5.9 
4.7 
5.7 
4.9 
3.4 
S.O 
lot. 
O.S 
1.0 
0.3 
Z.7 
~. j" 

3.Z. 
13. J. 
13.1. 
21.-4. 
U.!l 
30. i 
23.3 
Zl. t 
ZO.~ 
LS. -lo 

S. T 
ll • .3 
5.6 
7 .. .3. 
1..3 
7.9 
0.0 
O.S 
0.0 
0.0 
0.0 
Z .. J. 

1.1. 
0.9 
2.S 

ll.J 
0.6 
S • .3 
~.a 

L! 
J..O 

- Z.S 

OF 

z. Z. 
t.2 
loS 
O • .!. 
O.L 
O.t. 
0.3 
3 • .3 
j.O 

La • .3 
10.,3 
13. <4-
Z,3. S 
27.S 
31.9 
3~. 2. 
ZS.O 
~9.5 
Lt. i 

Ll.9-
U.! 
1J.S 
19 • .!. 
j.S 

Zl • .l 
0.0 

<0.1. 
0.0 
0.0 
0.0 
~.4 

<0.1 
<0.1 

2.1. 
2.7 
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.l..0 
L-lo 

0.4 
2.S 
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3.7 S.O 
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L.O 0.3 
0.0 0.0 

<0.1. 0.1 
0.6 0.1 
6.S O.~ 
0.9 O.~ 
S.~ 1.3 

LS.S S.6. 
23.1 a.o 
27.3. 3.9 
H.S L4,,j 

SS.3 t4. ~ 
40. a 1.0.2 
!,3. i tS. 4 

L3.~ to.O 
l4.~ 9.0 
6.9 S.l 

3Q.!' 
1.1'.9 
Sl.l. 
sa .• 4-
37'. -4 

Z2.:J 
U'.2 
11. ,-
a,s 
0.9 

lS.S) 
9.1 
a.1 
9.2-
3.'s 
r-.! 
·L.3 

LS. Z 
36. 1 
19.0 
l6.S 
7.Z 

3.5 
3.0 
3.l 
o.S 
5.7 
4.3 
5.4 
S.O 
loS 
1.1' 
2 • .3 
La 
1.3 
1.6 
L9 
2.1 
1.0 
Z.3 
6.2 
0.0 
4.9 
20l 

<0.1 
1.3 
L.4 
l.0 
L1 
0.1 
0.0 

<0.1 
<0.1 
o.~ 

O.l. 
0.5 
3.1 
7.5 
3. 1 

lS .. S 
U.9 
!.~ 

~ • .3 
lo9 

3.S 
3 • .3 
4.0 .. 
I •• 

6.2 
S.5 
j.~ 

loS 
l.~ 
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L; 
1.1. 
1.2. 
1.4 
loS 
o.~ 

.1.1 
1j • .1 
;_4 
~.O 

t .9 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

- 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
'J.O 
O. ~. 
S.9 
9.S 
1 • .3 
t.~ 
La 
l.~ 

0.0 
L .1 
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1.9 
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5.S 
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3.0 

L1.5 
i.S 
9 . .3 
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0.0 
0.0 
0.0 
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0.0 
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0.0 
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0.0 
0.0 
0.0 
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.1.l 
! ~ 
•• 1 

l.0 
0.5 
O.S 

0.0 
0.1. 
0.2 
0.7 
O.l. 
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2 • .3 
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1.2 
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•• 1 
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0.6 
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1.0 
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2.7 
L4 
2.3 
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0.0 
0.0 
0.0 
0.0 
0.0 
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'J.O 
0.0 
Q.O 
0.0 
0.0 

<O.l. 
0.0 
0.0 
0.0 
0.1 
1 • .2 
1..3 
0.3 
o.~ 
0.2 
O • .!. 

0.0 
0.1 

<O.l. 
0 • .3 
0.1 
0.1 
1..3 
0.7 
0.1 
O • ..l, 
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0.9 
0.5 
O.S 
O.S 
0.1 
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l.6 
1..3 
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O.S 
L • .3 
J..O 

t2 • .s 
11. .l,. 
Z~ • .!. 
37.5 
3!.~ 

S2.S 
-loS.,! 

69.5 
44.5 
j2.i 
~S .03 
1S • .3 

SO.3 
2,3. 4. 

23.0 
33.6 
32.S 
21.0 
21.l 
U.l 
7.7 
6.4 

1J • .3 
9.1 
1.1 
3.1 
1.1 
7.,3 
5.0 

lZ.4 
19.1 
n.9 
13.3 
9. 4 

4.1 
4 . .3 
~.3 

4.1 
3.1. . , 
.J.l. 

0 . .3 
O.!. 
0.7 
0.7 
LJ 
3.3 
7.2 

~.L • .1 

13.':) 
13.0 
25.3 
24. ~ 
t 7.5 
L5,3 
to ,'J 

t. : 
Z . .! 
2..1 
1.6 
1.5 
L.3 
7..7 
1.0 
2.:' 
5.,3 
4.9 

3.~ 

OF 

l.l 
'J.9 
O.! 
:). l 
0.2 
'J .. i 
2.3 
!.2 

t1.9 
l3.3 
Z: • .3 
ZO • .3 
1.3.1 
1.3 • ~ 
l.L .1 
to.S 
5 • .3 

j.3 
3.~ 

3.J 
5. i 
J.,.1 

3.1 
. 2.9 

1..1 
1.1 
0.; 
t. 7 
L3 
t.l 
l.L 
L,3 

'L-' 
0.7 
I. ;­
!_3 
5.1 
L: 
l. .i 
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19~. 

1365 
1966 
L361 
~3~a 

1969 
1910 
1911 
191"! 
t911 
t914. 
t91'S 
~315 

1317 
131! 
1319 
~3aO 

t981 
1982 
t38~ 

:984 
1985 

1364· 
1965 
1966 
t361 
L968 
1969 
1910 
1911 
191"Z 
197~ 
1914 
191~ 
J916 
1977 
191! 
1319 
1980 
1981 
198% 
L983 
1984 
1985 

r.. 

s~a 

698 
~6 

6al 
S6l 
703 
517 
is! 
37"Z 
~52 

651 
LO".8 
l610 
36~9 
u1.a 
~S9 

SaS3 
Oil! 
6.J16 
~36a 

:351 
1165 

36 
LO~ 
1a~ 
a9-
~6 

91 
La 

.3 
7 
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l09 
L4~ 
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1~41. 
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2953 
31~4 
3693 
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1lU 
S~9 
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0.16 
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1.00 
o.~ 
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O.:l 
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0 • .33 

L19 
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Tab 1 e 9. 7 ... t 1. t u~ ~~1I:I:ert:!.1. lutcU.ni~ (t.) • 4.ay~ :i~heti (OF') • and la.nciin~s ?e1:' d..y =i.sh=t1 (L/OF). ~y 

1ge4 
1965 
1966 
1961 
1ge& 
1369 
~370 
L911 
1 97'!. 
137~ 

1374· 
197~ 

~376 

1977 
L.973 
L.979 
1380 
l3U 
t.9!2 
t3213 
!..984 
t9S.s 

l~4-

lS6S 
1.960-· 
1967-
l.geo 
l.ge9 
1970 
1.971 
1.97~ 

191~ 
1914 
l.97S 
1316' 
19rr 
1971' 
1979 
1980 
1981 
1.98% 
1.98.3 
1.984 
L98S 

·/,,~..,el :Qnn.~e ~l~.l (Cl..:s.s ';.5-S0 G4{T. Ch.s~ 3:51·150 G4{T; Cl~.s ~: lSl-SOO can. of . ..\m,,:'icA.n 
?14.iC::- f~t'" Q~-:er ~~~l !:'i~~ Q..t:.~ini ?i.1ic: :~: G~rle~ 3.1.nx (Ar~a 5Z~). 1964·1984. O.~.3.-
are' aJ..sQ ~vi.cia<i :=~- Q~-:'-:'- :~~l ~-:'i~" ~n ... nic..~ ;1hic: ';::lI::;ll~i.$~ti SO~ ·o"t" .~or~ cd ::te!:otal 

. :%i~ ~tc..~. oy Y.i+ht (ci!~-:e¢ :~i~). 

198 
311 
Zl7 
t07 
~J 

at 
ZS. 
33 
20 
ti 
39 
98 
51 
S4-
n 

1'" 
_ .. 

Lli 

Ll6 
~O 

~o 
4S 
a 

< 1 
o 
o 
a 

9 
1S 

7 

OF 

31.5 
zaa 
!2~-

223 
333 
~~s 

519 
JoSS 
254 
Z~S 
Z30 

47 
lOa 

59. 
4~ 

5 
2~ 
o 

< l 
o 
a 
o 

l4. 
<l 
<t 
S 
'3 
'3 

Zl 
t 1 

l 

L/1)F' 

0.,s0 
0.00 
O.SO 
0.49 
O.JO 
0.66 
0.,s0 
0.17 
0.11 
0.14 
0.2,3 
O.'sl 
O • .zs 
0 •. 24-
0.40 
O.'sa 
o.n 
O.JO 
O. ~2-
0 • .39 
0.S2 
Il.J3 

2. -'9-
2.l1 
l.97 
1..57 
2.00. 
L.7~ 

1 • .57 

L • .30 
1.e.7· 
0.7! 
l • .57· 
3.09 
4.00 
1. 51 
0.0& 

L 

14%0 
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LS&6 
1107 
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l~4 
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7~a 
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52 

IJ. 
134. 
61. 
99-

LSO 
149 
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1 • .57 
1.~:-
1.~4. 
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o .1S 
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3. SO 
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2.16 
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!J7i 
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L606 
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122S 
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t04i 
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2163 
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a. 
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o. 
0. 
o. 
o. 
o. 
a. 
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1. 
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l. 

Z. 
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t. 
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1. 
t. 
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Table 9.B Stratified lIleall catch per tow 10 numbers aod ~4~19ht (~tis) (or AmerIcan plaice from USA 
offshor~ spr1J\U and autulI\O bottom trawl ~urveys on Georues Haole (Strata 13-25), I,. tho 
Gul f of Halne (Strata 26-l0 af,d 36-~0). 4fH~ for tho comb'ned tiul f of M,-d,.e-GeofUos lhnk 
area. 196)-190h.· . 

________ G_-eor~es_"-_ll_al~·~k ______ __ -~urrof--Halr\e---~=~----toj,\b rne irGllY-(OfHa fr\e=-~e~-sllal\k-

Autumn Spring} 
Year Nos.· \.Jt:" 

_ Autumn _ SmfUl~ __ _ 
Hos. Ute NOs.· Uta 

. Autumo _ Spfi"~Jl 
~OS. Qt. Nos. -Wt. lloS:--QI:­

.1T.fl---S-:rn---19bJ 
1964 
1965 
1966 
1967 
1960 
1969 
1970 
1971 
1972 
1973 
1974 
1915 
1976 
19J7 
1970 
1979 
1900 
1901 
1902 
1903 
1904 
19U5 

5.91 
7~O~ 
4.01 
3.00 
3.24 
2. 10 
4.09 
2.70 
'3.26 
4.35 
5.32 
2.75 
9.71 

11.27 
)1.46 
4.42 
1.72 
1.90 

1.61 
2.20 
l.44 
1 • 13 
1.24 
0.79 
1.30 
} .04 
0.99 
1.36 
1.60 
1 .05 
1. 39 
3.04 
4.04 
1.94 
0.65 

. 0.03 

rO~-OO-6.49 . 
5.55 
4.73 

II .15 
5.04 
6.0) 
2J14 
4.93 
3.03 
3.20 
3.73 
1. 37 
3.96 
2.00 
5.73 
5.72 
3.93 
0.07 
5.62 
6.56 
3.7) 
1 • on. 
2.30 

1.99 
1.23 
3.21 
1.13 
1.29 
1. 11 
t.50 -
0.90 
0.07 
0.00 
0.35 
1.23 
1.03 
2.39 
1.00 
L2l 
3.16 
2.14 
2.00 
1.50 
0.76 
0.10 

l6.14 1.9~ 
9.90 1.90 
6.65 2.1. 
4.42 l.37 
5.1 J . 1 ~ 36 

11.56 2.77 
11.20 2.41 
0.52 2.32 

19.20 5.40 
23.35 0.35 
15.14 5.72 
16.90 7.12 
32.15 11.35 
:n.72 .3.57 
l6.45 6.76 
27.42 7.31 

5.04 2~1.0 
1.54 2.03 

rr.ll----6:r~ 

10 .. 51 
10.12 
23.44 
.6. i 9 
\0.02 
ll. 51 
1.77 

11 .26 
n .00 
0.29 

11.62 
.'.60 
16.1 ) 
21 .79 
29.33 
16.00 
24.63· 
20.7] 
6.27 

l5.94 
11 .55 
11 .03 

3.63 
5.90 
6.29 
3.50 
4.20 
3.40 
2.44 
2.06 
2.~1 
2.04 
2.32 
3.45 
4.67 
J 42 

,i:oo 
J • L14 

11 .o} 
9.99 
3.29 
5.20 
2.93 
3.10 

1 L 42 3.42 
0.50 2.60 
5.43 LOO 
3.00 \.26 
4.20 1.30 
1.20 1.06 
0.33 \.93 
5.1ll4 1. 73 

ll.05 3.3J 
14.59 t).~3 
10.6\ 3.02 
'0.42 4.32" 
22.11 6.16 
23.3) 0.l2 
14.15 5.51 
16.02 4.0) 

3.94 1.43 
4.90 L 91 

----.. ---------~--.--- - ---------·----~-___ . __ ._4_. 

0.23 2.07 
11.95 3.79 
l}.J] 4.90 
ll.05 2.60 
0.61 2.90 
7.51 2.39 
6.46 2.01 
7.41 1.96 
7.44 1.59 
6.19 1.94 

" 6.90 , .41 
0.12 2.43 
9.99 2.99 

14.39 b.lO 
lO.4b li.)6 . 
10.0) 4.Ul 
17.)} 7.42 
13.}6 6!3) 
6.41 2.iO 

}H.3l ).57 
1.09 1.9) 
1.04 2.04 

1 S P r 1 n 9 sur v e y s. 1 97 3 - 1 90 1. w e n~ a c co mp t t she d w 1 t h a u1l V d n k .. ~ e .. t r a ~'. s p r 1 ._ 9 s It r" e y s 1 not her yea r s we f e 
accomplished w'th a "36 Yankee" trawl. No adjus~mef\ts .. ha\lt! been made to the cdlch pol' tow d~ta for lhese 
geard1ffereoc~~. 

• ---. ,-4 , 



-72.-· 

II. SP EC I ES REV I EW--!'AAC:<S~EL 

10. ,'1ACKEREL 

So~rca Document: Overho1ezi W., and 8. L. Parry. 1986. Update. of the 
Status of the Northwest .A.t 1 anti c. i"1ae~<era 1 Stoc:< for 1985. 
NMFS, NEFC, Woods Hole Lab. Ref. Doc. No. 85-13, 15 p. 

rne current status of mackare 1 is desc!'"; bed i (1 the sou rca document. The 
population has be~n increasing -steadily, and saveral strong year classas have 
recruited in recent years. Present catches are small compared to tnose 
occurring from 1969-1976, and. fisMing mortai ity ~s~ima~.:d from VPA is. low. 

Oiscussion 

The- recrea~i ana 1 fi shery s~ati sti ca.l surveys :hat ha 'Ie :Je~n condUC:2d 
sinca 1979 ne~ to be. e.xplored for length fraquency, c-ata in order- to avoid the 
ne~<i eo appor-cion' the age campositionof either che U.S. or foreign commercial 
catch to ·the racreati ona 1 catch. The issue of one versus t~o stoc~<s is s'ti 11 
open- and a 1 though the· Canadi ans are performi ng s~ock i denti fi cat; on wor~, many 
fel t that taggi n9 s'tudi as '~ou 1 d hel p e1 ari fy the issue. There have oeen 
Canadian- tagged. Atlantic mac!<erel caugrrc- in :he· ,J1id-Atlantic. T~1epossible 
usefu 1 ness of b i 0 1 ogi ca 1 tags (parasi tas) ~as a 1 so ment'; oried and i~saarch 
be; ng conducta<L by I'iMFS at its Oxford. 1 aboratory '~i 11 ~e addr~ssad next ye~r. 

!~ith the- extensive rebuflding of the stoc!<s since fishing has be~J1 
restr; ctad. (i t: was. noted that the very hi gh' 400, 000 m~ catches auri ng the 
early 1970's may have be€n underreportad), theoretically saveral density 
dependent factor'S' may· become-· important in the futu r;. rn add; ti on to the 
possibility of parasite loads increasing, ~here pot2ntially could be density 
dependent growth, mOr1:ality, and maturity changes. The imprecision of I/P,tJ., 
analysiS' at very low- fishing levels ied to disctJsslon of Llsing Atlan-cic 
mackerel stocks for an experi menta 1 fi shery. A 1 though at tJ1i s ti me the effort 
levels ne~(j~ to significantly impact upon the s'tccks are not :<nown. An ad 
hoc '~orxing group 'Has formed ~o develOp a eoncapt paper for our next 
worxshop. That. group '~as charged :0 detarmi ne the bene fi ts' and cos~s 0 f :n 
e.xpanded experi merrta 1 fi shery upon- rev; ew· of the European / ICES stud; ~s and 
with emphasis also on the problem of river herring by~~a1:ch. rnere 'Has (10 

conmitment- of sUPPort" for the effort beyond the sci enti fi c meri t and the 
'Norxing group I s efforts ',IIere not unanimously supported. 

Work is beginning on the interactions of Atl~ntic mackerel wic~ sand 
1 anca t herr:-; ng, and mari ne i11amna 1 s • No cone 1 us; 'Ie resu 1 ts are yet a v a i lab 1 e 
although there does sa~m to be some indications of predators switching mors co 
mackerel. Fifteen to 20~ of the recently analyzed diets of cod and spiny 
dogfi sh conta in mack ere 1 . 

The Atlantic matxerel, squid, and butte'rfisM FMP Amendment .¥-2 changE: from 
fishing year to calendar year was approved in 1986 and thus all quota setting 
r~qui rements 'Nere moved forward 90 days. Thus data in the source document J 

with addition of the spring 1986 survey indices and VPA, will provide Che 
basis fo~ 1987 quota setting. 
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II. S?ECI::S REVI£W--3UTTERFISH 

11.- 3UTTERFISH 

Source Document: Waring, G. T., and E. O. Anderson. 1983. ~tatus of the 
Northwes1:arn Atl an-ci c 3uttarfi Si1 Stack --1983. NMFS, NE:?C, 
Woods Hole Lab. Ref. Doc. No.83-41, 39 p. 

Commercial Fishery 

The tot'a 1 ; ntarnati ona 1 catch of buttarfi sh deel i ned 58% From 12,2= 4 mt 
in 1984- to 5,139 mt in L985 (Table 11.1). The fntarnational catcn peaked in 
1973 at 19,500 mt., mo'st of '~hich'~as tak.en by distant-water flegcs (OWF) in 
conjunction 'r'fit!1 their squid fisheries. ~1e OWF catc:t dec.lined. from 4.29 i1,.C 1A 
1984.- to 4D0 iii'C ;n 1985, t·;pr~sen1:ing ~i1e four:h consec.utive yearly decline in 
OWF catches. The USA catch decl i ned f rom a rscord hi gh' 1 eve i of 11,325 iiTt. in 
L984-· to !l.,739 iiTC. in 1985. .Trre d.eel i ne pri mari 1 y refl ecced a reduced expo;.: 
marxet for "super' small 11 buttarfish, and decr~ased availaoility of larger 
but-:arfi sh . 

Discard rates of small buttarfish continued co be relatively high (30-80% 
by '~ei ght of the 1 anded eaten) as new- fr:ezar-tr-awl er-s and some oc~er :r-awl er-s 
e-quipped '~ith sizs-~or-ti:1g mac:tines ~:Jntinue:o fish in ai~as of ;1~g:i 
abundanc~ of small buttsrfisn. Thesa· machines s~lec~ marxe~aole fisn and 
di scard sub-'llar~etab 1 a· fi sh at saa, thus a 11 owi no \Jesse 1 s to make a 0 rofi tab 1 e . ~. . 
tri p. 

3uttarfi sh are managed under' the p rov is ions of the Fi shery i\~anageme!'l~ 
Plan (FMP) for the Atlan~ic Mackersl, Squid, and 3uttariish F1sheries, ~ 
developed by thaMid-Atlantic. Fishery i~anagement Council (MAFMC). The FMP 
curr~nt:ly allows an annual buJ-:tsrfish cat~h (USA and foreign combin~) :~f ~p 
to 16,000 mt, '~nich ;s equiva.lent to the maximum sus"tainable yield (:~SY) for 
thi s speci es .. The all owab 1 e domes"ti c harves-c is 1 ess than or equa 1 to 16,000 
mt, minus the OWF by-catcn total allowable level af foreign fishery (TALFF). 
The TALFf equals 6% of the allocate~ portion of the Loligo TALFF and l~ of the 
allocata~ por~ions of the rllex, macKerel, silver hake, and r:~ haKe TALF~'s. 

Survey Abundance [ndices 

lha catch index (all ag~s) from the NEFFC 1985 autumn bottom trawl survey 
(l~.2.l<.g) increas~ 33% from 1984, and equal1e<1 che r;cord high 19.80 value 
(Tab 1 ell. 2). L; l<.ew; sa, the r-ecru; tment i nQex (number per tow dot .~ge 0) 
(286.3) and the age l~ index (lUO~~) frem the 1985 aut~mn' survey inc~sased 
6.7~ and 7 .5%, r~specti'lely, above 1984 values (Table 11.2). Addi~ionally, 
the age l~ index is a record high value for the l8-year (1968-L985) time 
sarie~ .. ~ge i, 2, 3, and 4. fish accoum:ed for 85~, 12~, and 1%, respec\:i.'1ely, 
of ttis index. The indices of r:lati'le abundancs by age (Table L1.3) have 
shuwn increases among nearly all age groups recently. 

Size composition and abundance data for butterfish inhabiting five 
"geographic sub-regions of the northeast coast were assessed from NEFC inshore 
and offshore bottom traw~ survey data (Waring 1986). The five sub-regiens 
'~eie: (1) offshore, south of Hudson Canyon, (2) inshore, south of Delaware 
Bay, (3) inshore, north of Delaware Say and offshore of Long [sland, 
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(4) Southern New England, and (5) Georges Sank. These r~latively dis~inct 
sub-regions were identified based on consis~ency of pat~ar~s in size 
composition and abundanca of butterrish over ~ime. 

Significant differences in the size composition of but~arfish were 
apparent betwe~n the fi'le geograpni c areas ~xami ned _ Average si zas of 
but~erfish in the SNE a~ea (cu~rently accounting for the predominance of 
1 andj ngs) are general1 y i ntermed; ate betwe~n su bareas to the sout" and west 
(occup i ed by small er butterri sh.) and areas to the nor-ch and east (i nMab i ted by 
larger fish). However, average buttariishabundanca (numbers and weigh~ per 
standardized. survey tow) has be~n greatest off SNE since 1980.' rnis spatial 
distribution by s.iz: groups confirms ea.rl ier 'Hor~ oy Anderson and lAaring' 
(1981.) • 

Surrmary 

The. 1985 autumn survey values represent c.~e sixt." year in ene pas-: seven 
years that: abundanc~ i noi ces '~ere· greatar than 'Ia lues observed Clur; ng 1973--
1975 '~hen tota 1 butterfi sn catches '.-te:; hi gh (11,200-19, "500 m-c). Thi s 
suggesl:s tl1at suffi ci ~ni: fi sn ar; avai 1 abl a ::0 support a catch up to :he 
ii1~xi mum (15,000 iili:) c:Jrrent 1 'j a 11 owed by the FMP'. However, the 1 en g-r:h 
compos.ition of al1 age 0 and 61! of the age 1 but1:srrish caken in the autumn 
1985 survey '~er; below marxetable size_ Therefore, discard rates during',\l986 
'Hi 11 P robab.l y conti nue to. be· hi gh under cu rrent fi shi ng . p racei ces . S i n~ 
but"terii sl1 have a shoi't. 1 i fa span (about 4.. years) and a r; 1 dt; ve 1 y hi gh 
natura.l marta 1 ity rata U1:0.8) ~ de 1 ayi ng the· age of fi rst harves1: from age O. 
to an" older- a·ge does not 1 ead. to hi gher- yi e 1 ds, as- '~ou 1 d be the case for 
1 onger-Ti 'led spec; as ',lfi th lower- natu ra 1 marta 1 i ty ratas. One benefi t from 
delaying capt.ure '~ould be tl1at a larger fish would probably command a ;,i'9i'1er 
pii cs· per pound to the fi shermen. However', if fi shi ng marta 1 i ty 'Here redu ced 
on age a and und'ers; ze age 1 fi sh, stock bi omass, on average '~ou 1 d increase by 
at 1 east 25~. An i ncr;ased S\;oc~< ',lfi 11 imp rove spawni ng potenti a 1, hopefu 11 y 
ensure J higher probability of producing good recrui:ment, dnd provide a 
buffer to help suppa~ the Fi sheryi n tne even"C or POOl recruitment. 

Oiscussion 
--- ... --

The low abundance i nde.x for' 1982. 'Has addressed and p robab 1 y is att ri but-· 
able tv the fish not being available or vulnerable to the g~ar ~t the specific 
time of the survey .. ~hether the fish were in de~p~r waters or there was 
simply a magnified day/night difference in L982 is presently unknown. Since 
the 1982 yea, class appeared quite strong in 1983 as l-year-olds, it was 
agr~~d that full credibility could not be given to the 1982 age 0 index. 

T~e po;sibility of yield levels increasing is a very d~ fficu1t ques~ion 
becau~e the U.S. boats appesr to be targeting on small fish. Thera are, 
however, indications that-we may be beginning to stockpile biomass in the 
01 der age groups (Tabl e 11.3). fnere ·was a consensus that bet'o'Jeen .1969 and 
1976 when foreign nationals were fishing heavily in the EEZ, the stocks were 
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overfishedand 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 
compos it ion. 

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 excelTent 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 No~inal catch (mt) of butterfish from Northwest Atlantic 
Fisheries Organization (NAFO) Subareas 5 and 6, 1983-1985. 

NOMINAL ADJUSTED NOMINAL 
YEAR USA FOREIGN CATCH 

1983 4-,,905 630 5',535 

1984 11,825 429 12,254· 
1985 2 4,739 400 5,139 

1 Adjusted to account for non-reported disGards. 
2 Provisional 

CATCH 1 

6,816 
16,854-
1',509 

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 WEIGHT 
, Year' AGE 0 ' AND OLDER TOTAL 

1983 358~8 92.4~ 451.2 

1984 268.6 93.4· 362.0 

1985 . 286.3 100.~ 386.7 

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

1-46 (i n.s~ore) . 

(kg) 

12.8 

11.4-

15.2 

'): 
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Table 11 .3 !Indices of Rel~ti~e Abundance (S tra t i {.; ed me~11 number 
per tlj" at age) For 8u tteri; sh Derived from N€?C 
Aut~n' Botton Tia~l Su r'-{ ey Oa ta, 1968-1985. 

A~-e 
'fear 0 1 2 J . ../ Tot21 ~ 

1968 ~L 2'8 SO. S9 L64 0.10 O. 93.61 

1969 39.48 ta.82 2.12 o. t6 o. 60. sa 

197Q 26.~3 11. 2.4 0.86 0.10 O. J8.60 

! g 71 208.85 a.75 0.70' O. 24- O. 218.55 

l ~7Z 71.20 8.34 0.J1 0.05 O. 81.90 

1973 II g. to 27.73 I. SO 0.07 O. 1~.40 

t 97 '+ 82.13 1S.9~ L. 74 0.J7 o. tOO,20 

1975 26', 34- 17 .54- 1. 71 0.15 O. 45.74 

1975 110.53 2.S. so 2.. l2 O. JJ O. 139.53 

1977 47.73 J2.78 0.2Z 0.~4- O. 86.97 

1978 1:34.96' 7.96- La. t8. LOS O. 154-. is 

1979 231. S 1 73',01 4·.85 0.18 O. J09.55 

t980 2JJ. 19 SO.42 L8.82 0.7J 0.04- JJJ.2d 

1981 234.55 47. t 4- 12.88 0.29 0.01 . 294. 8t 

1982 80.31 26. L2 4.73 O. l <1 O. t 4 111. 44 

1981 358. 77 78.49 LO.70 J.25 0.07 451.28 

1984- 268.50 79.55 11 . 07 ~.79 O. 362.01 

1985 286.25 8S.69 12.:10 2.27 a . O(j 386.71 

-- -._-_ ..... -- .- .- . .. . ...... -
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12. LONG-FINNED SQU[O 

Source Document: Lange, A. M. T. 1984. An Assessment of che Long-Finned 
Squid Resource off the Nor~heas~arn Uniced States-Aut~mn 
198~. NMFS, NEFC, Woods Hole Lab. Ref. Ooc. No. 84-37, 
2.4 p. . 

The Fi shery 

The· USA Loligo· fishery I ... as prosacuted about equally in Subar'Sas ,5 and 5 
during 1985, with aoout- 4-,901 flTt' repor-cad f,om Subarea 5 (primarily south or­
Cape Cod), and abou-c: 5,253 Int- (including- 1,082 mt from joint verrtur'Ss) from 
Su barea 6. The tota 1 domes=t i c. harves~ '!'fas 10,155 rrrr;- du ri ng 1985, down 12~ 
from the 1984- landings·, bu-c. still almost- five. times che 1968-82 ~'1erage (rabl"e 
12.1.) .. Joint ventures · ... ith Japan, (calYt and Spain, ·t'f'hile caking about ·54.% of 
thei r- tota 1 all ocati on, accounte~ for ,about 11~ o-f the USA Lo 1 i qo i1arvest 
during 1985, ccmpar-ed to about- 7~ during L984,. Domestic lancings 't'f'era 
di s'tri butad chroughou-c: the year in 1985, , ... i th peaks duri n 9 Il~ay and Augus~ i rl 
Stat; s-ci cal Areas ( SA) 537 -538 and curi ngJu 1 yin SA 511-~16. The fi snery :,as 
be~n dominatEd by ton class 3 otte: trawl vessel s ('51--150 GRT) since 1978. 
i'.10S1: of" cne· di rac-cad c2.-ccn (defi-ned as t:,e C2.-Cd1 from chose cri ps for whi ch 
squid accoun~ad fo~ over 75% of the total) prior to 198~ ~as at~ributed to the 
inshor~ fishery in Vineyard and Nan-cuc~et Sounds (SA S38). [n L98~, the. 
d'; r'Sctad catch- ; n SA 537 (offshore,Sou1:her~ New E:1g1 and) i ncr-eased co aC'eoum:· 
for 42~ of the SA S37--539 tota 1 compared to 1 ass than 5% in P jev i ous years. 
Thi s offshore fi shery accounted: for 89% of the fi shery duri ng 1985. 

The: distant--',Ifater-fle~t" (OWF) catch during 1985 'Has 6,549 mt (Table· 
12.1), with Italy and Spain acc6un-cing for 57% and 41%, respectively. Total 
ca-cch· (USA and QWF) during 1985 was about 25~ lass than chat taken in lY84, 
and about 31~ belo~ the. average se~n sinca the for'Sign directad fishery began 
(1970-1983). 

Commerc; a 1 'Lsngtil Fre<luenci es 

Langth frequency dat'a. from the 1985 USA fi shery ; n SA 537 -539 i ndi cate 
_p~sence of several age ·classas throughout most-'of the year (Figure 12.1). 
Significant numbers of large individuals (>25 cm, probably about 20-24 months) 
I"'ere present from January through i"1C!y, and-aga; n in September ·and November. 
Similar size distributions were evident in the samoles taken from che SA 611-
635 (Mid-Atlantic) fishery (Figur~ 12.2). iwo major differenc:s '!'fer'S: the 
high proportion of small «10 cln) squid taken in April; and the much higher 
proportion of spring 1985 squid taken in Areas oS and 6C during Augus~ and 
Sep~ambei. This may reflect earlie~ arrival of small squid from the previous 
autumn I s cohorts as the 'Hater temoe:'ature in the southern areas increases 
fi rst; and ear) i er spawni ngand subseq.uent movement of young aut of coastal 
watars in the mor~ southern area. 

Two catch (metri c tons) per uni t affort (days fi shed) i ndi cas From the 
USA directed fishery, 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 c1ass 3 otter trawl trips in Areas 538-539, and reflects 
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he relative availability of Loligo to :he directed fishery which ~egan ther~ 
n abour 1976. C?UE was greatest in L983, ana 1owes~ in 1978, while :~e 1985 
ndex was comparable to chat sesn during 1979-1982, but well oelow the 1983 

and 1984 levels. The second C?UE index is based on all "direc-ced ll tri;:ls in 
S~bareas 5 and 0, for all can classes. This index ;s probably more . 
appropri ata at prese!'rc 5i nc~ it accommodatas recent movemen'Cs of the 
di racce1fi shery i n1:O mora offshore. areas . ~1i S cota 1 CPUE i ".,dex does n01: 
indicata a strong continued stesp decline in 1985. 

Research Vessel Sur~eys 

Figu·re 12...4. shows the saasonal distributiiJn of long-finned squid in the 
i~E.:C sur'ley araas oasa.j on catches duri ng the L985 spri ng and aut!..!mn researcn 
sur'/eys. At the time of the spring sur''1ey long-finned squid are moving onto 
the Shelf, initially in the more sout;,er~ areas, and are found .~rimarily in 
the desper offsl1ore strata.. Our; ng sumner che s-cock moves on1:O tne sne 1 f and 
; n1:O coasta 1 'o'fatar'S co spawn. Sy the ti me of I:he ,'IEFC au cumn sur~ley i rrmatu r; 
adu 1 ts and young of the curr~!1t year cl ass are moy i ng offsl1or~ and dre found 
thr~ughout tne she! f, i nc.1 udi ng sma 11 amounts in the Gu 1 F of l'1ai ne. 

,'1iniiiiUrrl oiomass.and abundanc~ 2s-r;ima'C.:s basc:d Cr1ai-:d! 2xp2.!:sior. ··'Jf 
stratified mean weights and numbers per ~ow are pr~vided in Table 12.2. Thesa 
esti matas assume 100% c~tchab i 1 i ty of La 1 i go dur;' n 9 dayt i me, '~Mi 12 "1i gntt ime 
tows are adjuste.j upward to account for off-bottom movements during I:hat 
ti me.. The 1985 esti matas 'J'4er~ l:i1e thi rd hi gnest a f the time seri es . 

The 1985 MEFe autumn bo!.'tom trawl sur'/ey abundanc~ ; ndex (st'rati fi ed"'"mean 
number per tow) for the i"1i d-At 1 anti c through G/:orges Sank s crata '~as the . 
second hignest of the saries (1967-1985) 58% above the L9~7-1984 mean (Table 
12.3). The pre-r;cru;t (.,:.8 em dorsal man1:1e leng1:n individualS) index '.'4dS the 
third highest sines 1967, 35: above the 1967-1984 mean. 

Tne con:merci a 1 C?UE ; ndi c~s duri ng 1976-1984 fo 11 owed che same pat:arns 
as the r~search sur'/ey indic~s for the same year (Figure 12.:5). However, 
dur; ng 1985 CPUE con!.i nue.j to drop from I:he 1983 hi gh, wni 1 e the sur'ley i ndsx 
5howe~ a Significant increasa4 As men1:ione~ previously, the to!.al index 
pr~bab 1 y bet1:~r refl ects the current fi sl1ery and showed on 1 y a s 1 ; gh~ dec 1; ne 
in L985. FOi Loligo, USA CPUE is primarily a measure of ~he spawning portion 
of the stock duri ng the spri ng and sumner, ',..l".i 1 e the survr!y index is compri sed 
predominantly of pre-recrui~s, progeny of chose spawners. The consis~ency of 
thesa twe measur~s suggest a rela!.ionsnip bet~een s~awners and recruits. 

Prosoec~s for 1986 

Total abundance during the au~umn 1985 ~urvey, based on daytime tows was 
3.2 billion. Pre-recruits accoun~ed f'Jr 70.3~ of the total (2.2 bi11ion). rf 
55% of the pre-recruits are from the spring cohort, and catchability is 4-5~, 
2.7 billion [2.2 X (0.55 x 0.45)J recruits are estimated from that cohort. As 
described in Lange (1984) the autumn cohor~ is assumed to contribute 
additional recruit's equivalent to about 18% of ttlose from the spring cohor~ 
(0.5 billion). Total recruitment from the 1985 year class is therefore 
estimate.j to be 3.2 billion. 
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T~ble ~ contains es~imatas of yield of Loligo from the 1985 year class, 
assuming 3.l billion recruits, for an offshore/inshore and an inshore fishery 
and a range of fi sh1 ng morta 1 i ty ratas. The na tu re 0 f the eu rr:n-c- fi shery 
prooab 1 y fall s somewi'lera bet'..tesn these two model s • Lan ge e~al. (1984), 
assuming' a moderate stoc!<-recruitment" r-alationship, .found the highest 
equilibrium yield associated with an F of O.70~ Yield from the 1985 year 
class at an F 1 eve 1 of (j. 70 is expected to ran ge bet~es!1 54·, 000 and 61, 000 
into rne average F during 19i8-1981 ',..as est.imatad as 0.41. Yield from' the 
1985 year cl ass at: an F 1 eve·l of O • .4Q ; s exoectad to r.ange between 38,000 and 
42, 000 rrrt. ' 

Conclusion 

High' apparent abundance of' ooth adulc's and pr~-('ecruits during t.1e· autumn' 
1985 MEFC researci'r vessal survey sugges-c- that curien~ abundance of Lol i 00 is 
mora· than' adequate· to previde catches, during L986, at the optimum yieldle'lel 
esta.bl i shed in the. F'i shery i\~anagemenr Pl an. 

Discussion' 

Pravious studies (Sissenwine and Bowman 1978) showed day/night diffaranca 
in catcnabi 1 ; ty of La 1 i 00.. l"1ora than two and a. Ma 1 f ti mes mor~ oi amass was 
cau gltt- duri n 9 dayti me. cows, but 19 t; mes more i nd i 'Ii dua 1 s 'r'fere c~u gh-c due; n 9 
the da-y than" at night' .. ihis suggests a significan~ly highe, proportion of 
sma 11 i nd.i vidual s moving' off the bottom dur; ng' the ni ght e. Thera i sthe " 
'po~antial fo~ a stronger stocx r~c~;tment' relationship than previously 
. be 1 i eveii_ Howevei,. the ra·1 at; onsh; p appears con founde<1 because the NEFC 
. autumn survey index may be· an i nconsi stant' measure of recruitment· ~o the 
fore; gn fi shery in' the ' ... ; nte,. 

The· hi gh curr':!1t abundancs of Lol i ~o is ·more than adequate for- the 
op-ci mum y; e 1 d. 1 eve 1 s i dent i fi e!i in tne iMP. There ',..as d i SClJSS i on- of ~he 
po-cent.i a 1 beneti ts of not harves-ti ng a 11 the young 'r'fhen fi rst a va i 1 ab 1 e . 
..:l.pparen-cly several port" agents during 1986 have no-cice<1 {",'eally large Lolioo. 
These: larger/older- individuals are: probably 3-year-~lds. l"1ention was made of 
the.- praliminary stock discrimination study conducte<1 by Or. Carl Berg of the­
Marine.-.8iological Laboratory (Woods Hole). rnis study' showed no separate 
stocks- along t.~e N.E. coast., rne working group felt that discus'sion of this' 
topi~ should resume as more information becomes available. 



Table 12. 1 

Year 

1983 
1984-
1985 

Table 11.2 

'(ear 

L983 
L984-
1985. 
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Annu.al long- finned sa,uid. C3.:c.~es (in :1e~=ic ~ons) :~m 
ene t{orJl~es't: At:l~~1:.ic (Ca-ue Ha~-:er-a.s ~o Gulf 6i ~ine) 
by the USA and. r:.he disi:~~t.: ... ater-flee~ (OWF') i 1983-35. 

USA OWF lOt4.l. 

15,943 L1,710 27,663 
11,592 11,031 21,623 
1.0, 155 6,54 9 16, 704. 

~~li30. oealei ~~n~um biomass (~et=ic cons) and abundance 
(in il1illions) estim3t es 1 :0 r ~be ~id-Atla.ntic r:.o Gu1': of 
\~ai..,.e', 198~-8S. 

3ioInass 

62., 36.3 
66, 112 
5.5,612 

~ i :!60 . 
4,670 
4..,865 

1_ 1 . - . _. d (') j . rrt)m ar-ea e;t-pansl.on a~ st=-a'tJ...::..e ~ea.n '.el6nts .<g ani numoe-:-s oe-:-
to~· aSS1lming lOa' cat:chability duri.l'lg day'ti:le. ~i~h't~i.:ne catc-~ dat:a. 
we-r-e e.xpanded.!o acc~un't for diel di':::er-enc:s L~ ca'tc-~ (Sissen-..ine 
and. Bowman 1978) ~ 

Table 12 .. J To tal and pre- t"1!c-:-'.li t «.5 0) St~ :i':i ~ ~ean numbers ~e:, 
to...,l at.' Loli 0 oeal ei =~m the KEFC aut:u.mn bot-:om t:-a~l 
surveys Mid-At! an 'tic. ~o Gearies Sank), 1983-HS. 

1983 
1984 
1985 

; 

~----

• ..1.11 . s i! e:s 

373.~ 

Z99~8 

441.2 

251.1 
1 S Z. Z 
310.8 

lStr~tified mean number per CO~ of all sizes and of ~ndividuals 
<8 em mantle length. 
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Tabl e· 12.4,· Esti:ta.l:ed. yield (Lll :e~=ic ~ons) of' long- finned squid 
usoC:U1:e:l '.io variou.s levels of !i.s.~ing :c::-:-.li:y 

F· 

.27 
• -i.l 
.55: 
.70 
,93: 

l. 20 

and. the- 1.98S r~r.li=en~ level of S.1. billion indiyid.u.als 
for tile· oi£shor~/ L"l~hor~' and L"l~hor~" fi.she:-ies. 

Of=shor~1 r:nshor~- !.nsho=~ 

27,200 29,760 
37,760 4·1.,920 . 
4(" 720 . 52., 160 
54,000 60,800 
Sa~S60 6.5,920 
6 L, 760 73",280 

"----
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13. SHORT-FINNED SQU[O 

Soures Document: Lange, A •. M. T.. 1984-. Status 0 f cl1e Short - Fi nned Squi d 
(ITlex illecebrosus) off' the Northeastarn USA, :~ovember 
198~~ NMFS~ NEic, ~oodS Hole Lab. Ref. Ooc~ No.·84-38, 
20 p. 

The- Fi shery' 

The USA III ex fi shery I~as conduc:ed ~frci rs i yin Suearsa 5, du ri n g' 1985, 
I~i tn 1 ess than 2... mt:. reporteii' from' Suoarsa S. !hi s refl ec:s the i ,1cra:;sed 
im~oi't"ance of the direc-ced fishery in the ;~id-Atlan'Cic arsa and is a shar;J' 
con'trast t~ the hi stori caT oy-catch' fi shery l~n i cn oCC!J r~sd ~ ri mari 1 yin t.1e 
Gulf .of l'1aine· area prior- to the early 1980' s. rne to-cal dcmes-cic Mar'les-c '..-as 
4.,997 i1Tt duri ng 1985, down' 4B~. from' the 191:34 1 and i ngs 0 tit S-C i 11 over' fi'le 
ti mes the· 1968-82. average· (Tab 1 e 13. L). Joi n-e- ventures '..-i~h Spa in, rta 1 y, and 
Japan, 1~i1ile taking about: ~7~ or thei,- tot'al allocation, accounted for about· 
Ma.l f the USA III ex nar/est duri ng 1985, comparsd eo about' 5=~ duri ng 1984.. 
About: 8a~ of the domesti c 1 andi ngs '~er~' made dur; ng June-Augus-c in ene ar-=as 
south of Oelaware 3ay. The fishery had. be,=f1' dom;nat'ad by CJn class 3 and 4.­
otter trawl vessal s (51-1S0 GrtT andlS1-'~UO GRT) si nca. L982, but" during 1985 

•. half the domes-cic harvest l,afas attribu-cad. to ton class 5 '1es.s'als (>900 SR1:). 

The- di stan"t-wat'ar-fl e,='t:' (DWF) catch du ri ng 1985 was 1,053 mt (Tab 1 e 
13-.1) J w·ith· 94%· of the. total att'r; but~ to the: Spani sn fi snery.. 8y-catches in' 
the 'Ni ntar- Lal i 00 fi she,.; es or Ita l'y and" Japan accounta~ for- most' of the 
r-emaining 6~.. iotal catch- (USA and DWF) during 19'85'was about 44% less than 
that' taken si nCE 1983, and about: 69% be low· the average s.::~n si nCE the forsi gn 
dir-ectsd ~ishery began (19T2.-198Z). [t is difficult to detarmine now avail­
abi 1 i ty of III ex affected the OWF harvest si nca restri cti've quotas may ha ve 
pr-;ve!1tE~ par-ci ci pat ion in the- fi shery. 

Length fr-equency data fro~ the 1985 USA fishery in Subarea 6 indicate 
pr~sertc.e Jf a si ng1 e- age c1 ass, taken at: an average: 5i ze of 14 ~'l cur; ng .:.\pri 1 
and ;ncr-easing in average size: to about 19Ci'1l by Uctober- (Figu~· 13.1). 
Average: size· of indivtduals tak·en- by the OWF in the- Lol·igo fishery '..-as about 
is em- duri ng January, from' ',IIi ndow· 4-, and. abou't 12 cm duri ng February ·and i\~arch 
from' I~i ndows 2., 3, and 4- (Fi gur-e 13 .. 2). January and ,'-iarcn samp 1 es appear- to 
represent single age classes, with smaller indi'liduals appearing in March. 
February DWF samp 1 es eonta in modes at about LO and L4 em '..-i eh sma 11 er 
individuals from the mor~ inshor~ (window 3) area .. Presence of the second, 
smaller mqde suggests Significant spring (vs. winter) spawning may have 
occurr~d during 1984 • 

. C.at-:h (metric tOQs) per unit effort (day. fished) indices from the USA 
direc~ed fishery, derined as those trips where over 50% of the catch was 
Illex, are given in Figure 13.3 for 198Z-85. This index is based on all otter 
trawl trips in Ar~as 622-636, and reflects the relative availability of rllex 
to the directed fishery which began in 1982. CPUE was greatest in 1984, and 
lowest in 198;3, whi 1 e. the 1985 ; ndex was comoarab 1 e to 1982 at about 61 % of 
the 1984 1 eve 1 .. . 
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~esearch-Vessal Surveys 

Figura IJ.~ shows the seasonal distribution of snor~-rlnnea SqU1C 1n the 
NE.=C survey lraa based on catenes during the 1985 spring and autumn rasear:::;, 
surveys. At the time of the spring survey short-finned squid ara found only 
; n the deepei strata, along the edge of the con-c i nenta 1 she 1 f. Ou ri ng sumner 
the s~ock moves onto the shelf and into che Gulf of Maine where it is still 
found at che time of the autumn survey. The 1985 MEFC autumn bottom trawl 
survey abundanc2 index (strati~ed mean number ger tow) for the Mid-Atlantic 
through Georges Sank strata '~as the lowes-r: sincs 1973, and 14% below that se~n 
durihg the previous period of low abundance (1968-1974 iilean). The qre-iecruit 
«10 CJ1T dorsa 1 malrc 1 e length i ndi vi dua 1 s) index .,.. as che s acond lowes"C sin ce 
1~3 (Figura 13.5), 64% below-the 1968-1974.rnean. 

Catch-per-tow i'ndex trands from eacn of the thr~e inajor- s"Cr~ta sets 
(Southern New 2ngland and ,"1id-At1antic, Georges 3ank, and the Gulf of ,"1airie; 
F'i gur-a- 13.0) refl act- S1 mi 1 ai patterns. In rnos"C years, the abundance index ·,..as 
greatest on GeQrges Sank, next in the Southern New SJ1g1and co ,'1id-Atlantic 
ar-aa, and lowest in the Gu 1 f of t-01a ina. 

Conc1usion 

Low· ava; 1 abi 1 ity to the ~ shery ; n 1985 and r ~speci all y con-ci nued low 
apparen-c abundanC2 of both adults a),d pre-i~crui:s during the autumn 1~85 NEFC 
resaarch 'Jesse 1 su r~/ey su ggest that curren-c- ablll1dance -0 f L 11 ex may r1ct be 
adequata to p rovi de catc."1es duri ng 1986 a1: the opt; mum y i e 1 cleve 1 es~ab 1 i shed 
i Ii the- Fi sheri' i'1a'1agemen-r: Pl an-. However, 5i nC2 ;1ar'/~st of [11 ex is depenejent 
upon availa~ility in th~ areas of the hsheri', and the fishery occurs in anly 
a porti on- of che- speci es' range, it is not 1 ike 1 y chat catch 1 eve 1 s as saen in 
recant years will adversely affect the stock. 

Discussion 

The d-iscussion focuse<i inalnty on the availability of Illex and ene 
unc=~ai nty or iilanagemen-c · ... Men the proporti on of ~ne s~oc!< cnat ; s '1U 1 nerab 1 e 
to tne su rvey ·~ear and U • .5. fi sherman is unknown. The NE:FC ; s begi nn in 9 
exp 1 orati on of r 11 ex ca-rchabi 1 ity and associ a"t-i on I ... i th oceanograpi1i c reaturas 
such as '~arm core- r1ngs4 Since fishing associata<i mortalities have not been 
extensive during the 1980's, it- is unlike1y that the F's accoun-c for the 
recent low survey i ndi c~s. The Canad; ans have oosarverl the same phenomenon, 
however, during the 1980's. Some wor~ is proceeding with the fesding and 
dis~ribution of marine mammals, squid, and other finfish, but chose results 
are not yetava-:lable. Realizing chat the l'tE;=C autumn oot-com trawl sur~/ey is 
a bet-cer --n<iica-t,or of tllex availability than of abundance \~;thin the S:::Z,-and 
the lac.'< qf muC.l critical life hist.ory inrormation, the consensus of the group 
I~as that cher~ I~as not enough i nformati on to change the- long-term p01:2nti a 1 
catch !~hich I ... as pr~viously estimata<i at 30,UOO mt. The · ... orxing group 
discussed at length and without conclusion the efficacy of management 
strategies base<:t an long-tarm sustainable catches for migratory stocks 
exhibiting substantial changes in resource availability and r~cruitment, ~nd 
the analytical basis for such calculations. 
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Ta.b T e- T J. T Annual short-f:L'"lIled.- squid- la.,dings· (L." lle'tric ~ons) 
f:rom, ehe Ncrtilwes-c: Ac'lan-cic. (Caoe- Hat-:-eras to Gul.= of 
Maine) by ehe; USA and- t~"le dist";an-c-wa'te-=- :.le~t"' (DWF)) 
198J-8S. 

'(ear USA OWF: Total. 

1983. 9-,944- 1,776 11,720 
1984- 9',547 676 10,113 
1985. 4.,997 1,053: 6,050 

1968-82 Mean 911. 13,758 14.,069 
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[II. TRAWL SUR'iEY REVrEW: PROG~AI't1S 

r r I. TRAWL SURVEY REV r2A 

The 'Horkshop par-ci ci pant-s r~'lfi ewe~, tHree aspects or s~ock assessment' 
using- trawl surveyS'. Two of the reviews 'Here planned in advanca, namely the 
descri pti on of severa1 of the trawl su rveys conduc~e~ in ehe reg; on and, a NEFC 
study on- precision and, accuracy of trawl survey ina.ices of abundanca. ine 
thi rd. rayi ew, campar; ng i nd.i cas across. ,severa 1 speci es, ·arose as a 'Hark i ng 
group create<!.' duri ng the· rev i ew- of the: s-cat"us of some a f the speci es • 

1. DESCRIPTION OF' E:XrSTTNG TRAWL SURVEY RESEARCH PROGrtA!'~S 

The· status of currant NEFC and s-tata research vessel su r'/ey p rogr1ms 'Here 
described to' the working group 'oy me~cing palCicipam:s invol'/~ 'Hiti1 chose 
programs. Oescriptions included the time series, areas covered, seasonality, 
and. uses of the.· parti cuI ar' sur/ey I s data. 

NE.-=-C mtJ 1 ti speci es bottom' craw 1 su rveys have be-en conduc~ad bettteen Hudson 
Canyon and tl"re. Gu.l f of l"1aine' during au-r:1..!mn sinca 1963. L1 ~he autumn- of 1967 
thi s sur/ey '.-ias e;(tande~ to. Cape Ha-r:taras and ch~ 3ay of Fundy, :Jec'}i~n 15 ·~nd 
200 fathoms depth. The spr~ ng seri es cover; ng the same areas began i 11 1968. 
ro 1972.~, the Sandy Hook L.abcratory began an inshore. survey (i nsi de 15. fms) 
',ifMidl is now incor90rate<i into ~i1e s1:andard offsnore sur'/ey. '.,\ 

rni s: sur/ey has be-en' conduct-ad usi"ng: strati fi ed random samp 1 e Survey 
deSign and. has be~!1 conduct.ed '.-;ith standardized survey (Yankee ,;36 trawl) 
gear-. I~ajor- fac1:ors altering. the standard. design were: use or a Yankee ,-141 
traw·l during spring' sur'leys between 1973-1982, dnd change of ot-:ar doors' 
beginning in spring 1985. Analyses of comparability of the diffaren~: trawls 
was conducta<i in Che· past and eva 1 uat.i on of the cnange indoors is cngoi ng. 

NEFC now· has equi pment (SCANMAR Acausti c li nk) ',otni cn '.-;ill conti nua 11 y 
monitor gear perrormanca (headrope heiglTt','r'i;ngspread and boC:cm e.amperature) 
and plans to begin use of and es~ablishment of s1:andards for this equipment 
dur; ng the: autumn 1986 su r'ley • rni s gear may be made a va i 1 ab 1 e to statas to 
eval uata perrormance of the.i r- sU.i'ley gear • 

.. 
The: group raised th~ question of the continuation of the NEFC survey time 

series in the faca of increasing budgetary constraints. Op~ions discussed '. 
'.-tara eliminating one of tMe seasonal surveys, r~ucing,the total area cover~d 
by the survey, and reduci ng the sampl e si z'e in the areas covered • The curr-ai1-r: 
evaluat.ion of the.. survey time series is addressing these options. 

The Massachusetts inshore survey has be~n conducted since 1978 between 
the Merr; mack Ri vel" and 8uzzards Say. rn is su rvey I~as desi gne<1 in conjunct ion 

. with NEFC, and has be~n conducte<1 using a stantiard trawl (whiting trawl) in a 
strati fi ed rand~m des; gn... The data have be~n i ntegrate<1 into the ,~EFC data 
base and are incorporated in the assessments of some or the stocks. 

The Rhode Island trawl survey began in 1979 covering Narragansett Bay and 
8lock Island Sound using a stratified random survey design. The survey 'Has 
or; gi na 11 y des i gne<1 to be comparab 1 e with the NEFC su rvey and to have about 
100 stations per survey. Problems with rough bottom in Block Island Sound 
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, t. _ 
1 ead to a cnange co a number a I fi xed stat ions in chat ar2a. In is SlJ rvey uses 
a 42-faot r~searci1 vessel and a 3/4. sca 1 e Yankee r:e"C. i}1e data ar~ used 
primarily for recruicment indices for ~in~ar flounder, Loligo squid, and scup, 
but are no~ fully integrated in~a the NE?C data base. 

The Connecticut survey in Long Island Sound began in 1979 '~ith NMFS 
funding, primarily as a SC1.1p assessment project. This survey has been 
conducted on a bimonthly basis, covering 4D str~t;fied random stations aach 
month during March-December since 1982.- It is curr~ntly funded under !~al1ap-
8r~aux monies. Connecticut a1 so conducts shore and boat based r~cr~ational 
sur'leys e· It 'Has noted that stat; ons· in the '~estari1 part a f the Sound are set 
ina ri xed rather' than random des; gn due to gear conil i cts; n that area. T~1e 
survey is usa rU.l for' 'Hi n"'tar flounder, SC1.1p, and summer fl ounder. ? rog r~ss 
repor-cs ara avai 1 an 1 e for 1983 and 1984-. 

Oelawar;· has be-en conducting surveys in Delaware Say since 1972. Surveys 
tn Chesapeake 3ay have- be~n conduc-cad by VIMS si nce 1955 'jsi ng a systamati c 
sampling d'esigrr during tl1e win~ar at the mou~hs of the major iiver'S. i"1aryland 
sam?les fOUi major s-criped bass spawn;ngar-aas using beach seine- surveys. ,;;11 
tr1aryl and and Vi rgi ni a sur~/ey da~a are be; ng put up on che C;1esapeake 3ay 
Ccmputer Canter sys~am and. '~i 11 be a v -3. i 1-3.01 e for fljtu r~ ana 1 ys as . 

Di scussi ans of the surveys canter-ad around 'the reasons for condue; ng 
particul ar surveys (i .a., I~hether' they '~era -des; gned for a purpose or ·jone· 
because it was the thing to do), and. wnat level of coordination and/or 
compati bi 1 ity ex; stan OJ was apprtlpri ata. [t 'rlfas. recomnended that a 'Marx i ng 
group. be- formed to addreSS tl1ese issues.. Further di scuss ions 'rlfere deferr'2d. CO 
the agenda. i tam 1 abe 1 ad 1I0escri p1:i OTl of' Stock ,~3sessment Resear~h ;J roqraihs. " 

2.. E'J.ALUAT1NG PRECISION AND ,~CCURACY OF TRAWL SURIJEYS 

NEFC;s currently conducting analytical and experimental analyse.s of 
bottom trawl· sur'Vey methodo logy and i-aSlJ 1 ts. The scnpe, obj ec:'; '1es, and some 
prel iminary iasults or this effort !~ere described 'Jy :tE.=C persa:1nel. Ine 
current program of trawl survey evaluation has five impor-:am: aDjectives: 

(1) Oocument curr-ant use of sur''1ey dat'a base and information flaw. 

(2) Document current levels of precisior attained for survey 
re 1 at; ve abundanCE i nd; ces • 

. (3) Explore methods of increasing preclslon of estimators (e.~., 
through a 1 ternati 'Ie strati fi cat i on schemes J ti me-seri as 
smoo~hing, etc.). 

(4.) Explore the implications of potenti.11 losses in sea cime for 
the precision and accuracy of trawl survey results. 

(5) Completa analyses of vessel/gear comparisons. 
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Bottom trawl surveys have be~n conduc~ed annually, beginning in 1963. 
Autumn bottom- trawl su rveys 'Her; i ni t i a 11 y conducted bet'",e~n Nova Scot i a and 
Hudson Canyon and later axtanded to Capa Hatteras (1967}. [n 1968 the spring 
bottom traw-l sUf"'ley series 'Nas begun-. Survey gear for ehe spring surveys 'Has 
changed in- 1973 to a 1 arger', hi gher~peni ng net to i ncraase the rg 1 i abi 1 i r:.y of 
abundance indicas for pelagic species.' In 1982, the: spring survey gear 
raverted to tne- sma 11 er (Yankee ,;36) trawl used in- autumn surveys. In 1985 
both spring--and-_ autumn- surveys incor~oratad newer .. ;nodel ottar trawl doors than 
'-.ltera- used on p ravi ous . surveys. 

Data. from NEFC Oot~om' trawl surveys are used for a wide var1e~y of 
assessment-f"g 1 atad ac~iviti es, and serve to address -a. mu 1 ci tude of :J rob 1 ems 
not di ract1y ral atad to stock assessment issues. Sur'/ey da~a are a 
si gni fi cant sou res of knowl edge on abundance, '~rowr:.h rates, age/si za 
compos-ition, maturity, -morta.1ity rates, and. recruitment rar:.es. 

Current NEFC survey aval uati on stud; es i n'lO 1 'Ie 20 sa 1 ec:ad spec; ~s (to~al 
of 4.1 stocxs-).- rne- objective. of the analysis is to estimate le'lei5 of 
pr~cision for individual species/stoc~s- and for the tor:.al complex and co 

- explor~ a1~.ari1ative analytical methods co improve- prec.ision of abundance 
estimators. 

The 1 eve 1 at p r~cl 51 on of a re 1 at; ve- abundanca index can be express~~ by 
the· coefficient of '1-ariation (CV: standard deviation divide.j by the il1e~n). 
Preliminary analyseS' of CV's for various. groupings- of species indicate an 
overall modal C.v of about 20:-" for autumn surveys and 30~ for spring surveys .. -
CV' s: for- pe lag; c. spec.i es were hi gher (SO~) rgfl ecei ng the great.ar inherenr:. 
vari abi 1 ity in trawl. surv(~y i ndi cas for thesa s'tocxs. 

Analysas fOi improving the precision of survey indices are currently 
ongoing at NEFC_ Some- alte'mative methods being evaluated. i'nc1ude: (1) post"­
strati fi cati on of survey stat; ons from t~,e current strati fi ed random survey _ 
des'ign, (2) application of the del ta-:ii s'tribution to account for·~he ;1ign 
proporti on of zero catches i n- surveys J and (3) the usa of ti me-~c:ri c:s mode 1 s 
to. uti 1 ; ze the enti r~, ti me-seri es of obser·/ati ons, rather than si ng 1 e. pOi n1: 
estimates .. Other analyses include the -effects of diurnal varia-bility on the 
i nd-; cas, and the eva 1 uati on of v ari ati oris in catchabi 1 i ty for ; nd.i vi dua 1 
species am6ng ar~as. 

Experimental s1:udies currently ongoing or being analyz:d are evaluating 
di iferencas in abundance- i ndi cas bec,ve~n tne t'J#O NOAA researc:" vesse 1 S 
(Delaware r[, Albatross rV), the two survey nets employed (Yankee #36, #41) 
and the c~o types of or:.i:er dears used. 

rne workshop partir.ipants comnented in detai 1 on. aspects of current :~EFC. 
survey analyses, par-cic..Jlarly 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 'Nill be circulated to 
interested work i ng group members. 
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III. TRAWL SURVEY RE'/[Ew: COi't1PA.RISON 

3. COMPARISONS OF 1984-1985 ABUNDANCE INOICES 

It '.,.as notad in soeci es overv i ews conduct.=d on New ~.1ol and i~SOUicas 
that, in general J NEFC' bottom tra'~l survey i ndi cas 'Her~ ge~era 11 y Mi gher' ·i n 
1985 than in 198~. Such increases ar~ normally explained by increased 
recruitment to the stocxs (e.g., G~arges 3ank haddoc~<), butcou 1 d 110t be so 
expl ai ned ror many of the New EJ1gl and resourcas 'Hnerei n fi shery dependent data' 
and indices indicatad stable or declining resource trends. The workshop' 
participants noted the apparent inconsistancies in 1985 trawl survey indicas 
raj' several stocks and indicated that an examination of 1984-1985 changes in 
the indices over a 'oioad range of species(stoc~<s '~ould be ne·lpful in r~sol'ling 
the apparen1:;nconsis1:encies in changes in trawl sur~/ey indicas for 1985. 
Accord.i ng1 y, a '.,.orki ng group was askad' to conduct a cur'3ory exami nati on of 
1984-1985 trawl sur~/ey abundance indices over a range· of species/stocks. 

The '.,.orki ng group drew upon dat.aand analyses c!.lrren-cl y being generatad 
by NEFC investigatoi$ studying aspects' of pr~cision and efficiency of i:~'1e 
trawl survey time series. A tot~l of 38 stocks r~prgsenting LS soecies (Table 
2.) '~er; ana 1 yzed for di ffer'e!1CES in caten per tow i ndi cas (i n ,1umbers and 
'~e; girts) betwe~n t11e 1984 and 198551..1 rveys . 

Resu] ts of ana 1 yses on changes in abundance, i ndi cas oe'C~e~n L984. ~nd 1985 
ar~ surrmarizerl in Table· 3. ,Oata are piesentad for spr.ing and autu~ sur'''eys 
individually; analyses were ccnductad on both number per cow ~nd weign~ per 
tow ; ndi ces. It; s appar~!1t: chat rOi' a di sp ropor~i ona 1 number of ehe s-cocks, 
abundanca· ; ndi cas for both sp ri ng and autumn sur~/eys i ncrsaserl. bet~e~n L984-
1985. Average percentage increases in abundanca indices were r~latively ~igh, 
\~-ith" substantial variaa; 1 ity among stacks. Sinc~ a substantial number of 
stocks exhibiting decreased abundance indices were flounder stocks (i .e., 
ye 11 owta i 1, '~i nter, ·and sun:mer flounders), a second ana 1 ys is ''''as conducc.=.j on 
the· 2.S non -fl oundei speci es (stocks 1; sted in Tab 1 e 2... Ana lyses of chese 2S 
stocxs' i ndi cated an i ncr'ease in the propor1:i on of ; ndi ces i ncr~asi ng bet~e~n 
1984-1985 for i ndi cas ; n numbers per tow a'nd wei gMt per tow, and in both the 
SPi; ng and autumn sur'Jeys (Tab 1 e 4·). 

Although these analyses cannot be considered definitive in terms of 
indicating potential biases in the 1985 survey,· they are indicative of areas 
that ne~d to be addressed by further directed research. One potential 
exp 1 anati on ror the ; ncrease fri--1985 su rvey ; ndi ces ',..as the change to 
different otter trawl doors betwe~n years. Directed research on comparisons 
betwe~!1 door types to assess the impact of Chi s operati ana 1 change on survey 
abundance indicas is currently ongoing at NEFC. These analyses should allow 
fo~ a more definitive interpretation of changes in indices ~mong year'3, and 
may allow for estimating appropriate standardization coefficients so as to 
re"late subsequent indicas to the pre-1985 trawl survey time series. , 
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Tabla· 2. Sp~1e:s/st=CXl fneilJde-d In ~n~l)'s~s of ~"anqe~ 11'1- HEFe 
SQM nq. olllC- autl.=n ~ot-u:m ~1":a ... 1 ~oynd~nc:~ I 1'1131 c~s·. lS84-l98S. 

.. 

~1 f of ~ine' 
G~r-.;es 3~nc 
Scut1tent ?1~ !n111 olnet 
~;d~tl~n~1~ ~1qnt 

G~lf of ,lq1"., 

G.eor9~' a~n~ 
Gl"'U~ S~ut." a~nne 1 
SQue."ern .'i~ ~~ql and 
~1 d-,.l.tl ~n't1 c: :l19h't 
G~r-.;~ 3~"it 
$Qut."ern i'f1!:'Jlf •. !nq Lind. 
~1~.~tl~nt1c: 31qn't 

G ... J f of .w.a i ne' 
~r"ge~ 3~nit 
$4lUd'I~rn- ,lo(~, !~-:q I olnd­
~;d-~tl~"t1e 31qnt 

~l (Qf ~in~ ~ 
G.to~~ ~Il~.· 

~If OT ~in~ 
G.oa'"9«:s 3:.1n" 

~1 f of ,w.ain~-G~r;es 3~n;: 
G.oarqes. 3~ns;·""1 d-~tl ~nti c: 3 j gnt 

G;uJ f of ~ine-G~rqes actn" 
G~rge~ g~llk-""1d-~tl~nt1c: 31gnt 

~l ( of ..... 1n~~1""ge:S 3~nk 

Gwi~ of- ~in ... 
G.eor"'ge:s g"nit . 
CAo.-- C.Qet 

.SQU c,n.,." ;It .... ~nq I and 
. ,141 d-~thn't1 e 31 gnt' 

~J f Qf,~i"'" 
G.eo~s. a,,"it 
S4u~."" ,~~. ~~ I and-· 
~1d~tJ~Il't1c: 31gnt 

>CQ~t: Athnt1e. 

~r"'9.S a,,"'k· 
,l41d~cJ4n't1c: a1g~t' 

$4uUSern' ,lo(t!"Jif ~nq I ,,"d· 
,)111 d-~thn(1 c: 31 gilt 

$4lUc..tI.,." .14~· !n9 I Md· 
~1d~tt"nt1c: atqnt 

S4uc..tl.f'l1 I'f~ !nCJland­
,l41d-AtlanC1~ 31qftt 

~rqe:s a~nk.~td·Atl"ntl~ Signt , 
G~r"9.:S !"nit·~1d·Atlantlc: 3igftt 

.----
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Tab 1 e 3'. Comoa ri sons of 1984 and 1985 abundance i nd ices for NEFC 
bo~tom tra'rfl sur.feys for 38 species/stocxs (Tab1e 2). 

Stocxs cxh i bi ti ng • ;1_ sL 
~ [1cre_~e :'ercentage Change 

Lndex Season Numbsr- Perc211t ;Yean 

Numce.r Per Tew Spri ng 30/38: 79 ZSZ 

Autumn 26/38 68 10"3 

l~ei gMt Per Tew Spr; n9 28/38 ·74· 193 

Autumn 22/38 sa 44 

1 
"Number and pe~snt.age of tnosa· stocks given' in Tab 1 e 2 that exhi bi t' 
i nc~asas in otd1 per tc~ ; ndi cas, 1984-1985. 

? 
~ean' and ~dard deyiation of ~~e pelC~ntage ~,ange acrass ~'e 38 
soecies/S1:DCks li$1:~ in Tab1e 2. 

Tab 1 e 4-. Co~ari sons of 1.984 and 1985 abundanc~. i nd ; c~s for NE?C 
bot"tCm t:ra~ 1 sur/eys for el1 e 25 no n- fl Gunder $ pee; es / s toc!<s 
i rt Tab 1 e- 2 ~ 

\ 

in 
? 

rndic~s-

SO 
,.-.., 
~::'j 

188 

368 

39 

':;., 

Stcc..xs ~xM i bi ti ng rnc~ases I. ?en:~I1-c~ge Change in 
, 

rnd"j cas-' 

rndex Season Number Percen1: Mean 

Number Per- Tow- Sjjr; n9 22/2S 88 348 

Autumn 19/25 76 lSI 

!riei ght Per Tow Spri n9 22/25 88 252 

Autumn 18/25 72 7~ 

; 

lNumber and percentage of tnose non-flounder stocks given in Table 2 
that exhibit increases in catch-per tow inciices 1 1984-1985. 

SD 

564-

212. 

~29 

164 

2Mean and standard d~viation of the percentage chang~ across the 2S non-flounder 
stocks lis~ed in Table 2. 
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LV. STOCK ASS~SSMENT NEZDS; PROGRAJ"1S 

rv. STOCK ASSESSMENT RESEARCH .4NO i'~ANAGC:MEi'lT NE::QS 

rne topi cs i denti fi e~ in the dra ft agenda perta in; ng to stoc!< ass~ssment 
research "e~~s, to biological and management terms of r~ferance, and to plans 
for subsequent workshops were discuss~d in one seSSlon. Several individuals 
representing specific organizations joined tJ1e workshop fOi these discussions 
(Appendix).· . 

L. OESC~rprTON OF RES~~RCH PROGR~"1S FOR 1986 and 1987 . 

The· st"ock assessment ~rogram at· ~tEFC '~as presen-r:ed bri~fly using flow 
diagrams'. Current plans '~itnin the Population Dynamics 3ranch dssign priority 
levels For individual species, dnd cr~ata· '~orKing groups ~o s~udy projec:s 
that cur across speci as 1 i nes .• 

Stock assessment .. acti viti es fOi i no; 'Ii dua 1 speci es '~ere di 'Ii ded into four' 
cat.agori es : (1) rasearcn and management nesds '~i 11 be met·, (2.) i-esearc.' dnd 
management nesds ,,'till be' pursued but not met-, (3) stoc:<s '1'fi11 be monitor'S.j, 
and (~) st"ocks will b~ monitored only enough for 'annual sta~us updating. 

rn addi ti on to the· speci fi c assassmentact i 'Ii t t es i dern:', fi ed under e~ch 
of the thr-as·· rI1ves~i gat; ons in the ,:Jopu lati on Oynami cs Sranch, severa 1 gener; c 
problems !~ere described. Approaches to. these p"roblems !~ill be developed 
wi ttli n th ree II'Norx i ng groups-": bi 01 ogi ca 1 i ntara'c~ ions', fi sheri es 
intaractions, and assessment me~nods development. E~ch of the chres 
Investigation Chiefs- Mas r-as·pons.ib;lity for- one of these groups. 
Parcicipation in these groups. 'N·ill vary, and priorities 'I'fill c.'ange as 
prahl ems ar-a sol 'led and as mangement nesds evol 'Ie. 

Severa 1 aspects of'the pri or; t.; es outl i ne~ by ,'tEFe personne 1 'Here 
discussed. Some inconsist'ancies_ with the priorities of t.~e several manage­
ment agenci es -'l'iera- noted, espec.i a 11 y for some of the coas~a 1 speci es . 
Parti ci pants a 1 so notEd that studi es re 1 atad to ehe r'S~rtJ itment p roo 1 em 't'I€re 
not' e'li den!", nor '0'4er;- studi es ral ata<1 to ca.1; brati on of fi sheri es effor-e-. : ne 
r~crtJitment" issu~· is the main· issue being :fddressad by the FiSheries ~::olog'y . 
Oi vi si on. rt was agre~d that effort stud; es shou 1 d receive hi gh pri or; ty. 
Another point" raised was the importanca of studying 'the Grand 3anks fisheries; 
it was noted that some effort has be~n devoted t·'J t.,i s task a 1 reddy·. 

Representatives of the Mid-Atlantic Council stated that priority for' 
squ i d, mack er'S 1, buttsrfi s M, ocean quahog, dnd Su rf clams s hou 1 d be rna i nta i ned 
at a level to provide data for Council purposes. River herring by~catch is 
a 1 so an important issue that needs to be addressed. Amendment .¥7. or the 
Squid, l~acker~l, and 8utterfish FisMeryManagemE-nt Pl:1n wi 11 genera-ea 
questions as to appropriateness of riSY es·timate~ for fiid-Atlantic, Georges 

; Ban k, and Nantuck et· su rf clams, and a 11 quahogs. r twas su ggested that the 
prospects of ~ecrtJitment failure should be examined. Catastrophe theory may 
be app rop ri ate in look i ng at changes in catchabi 1 i ty of comnerci a 1 gear and· 
recruitment variations. CPUE should be compared to stock abundance to se~ if 
there is a correlation. . 



-103-

rv . STOCK ASSESSMENT NEEDS: PRCGRAI~S 

A bluefisH management plan will be devslcped cooperatively bet~e~n ASMFC, 
t:he l"1ict-Atlantic Counci 1 and NI"1FS. ,~n SZLS Ccmmi:-:~s 'Has ~s\;~al i shed :0 
e.xpe~ita completion of a p.1an. A subcommittes '~i1\ look into the a'lailability 
of data and methodologies r~quir~d fer the assessment, with the possiblity of 
presenting a r~por-: at the proposed stock assessment 'Horxsnop if1 the fall. 
ASMFC forese~s a 2-year schedule for completion of the plan. 

It appear'S that the schedu 1 e for summer flounder asseSSiilent does not fa 11 
'~ith;n the plat,. for,t';oIc ·,..orKshops per year. Surrmer flounder assessment \~il1 
be di scussed aga in ·at the fa 11 l~orKshop to :<.esp 'jp'~i th managemen-r: demands. A. 
hi gh 1 eve 1 of communi ca-ci on needs :0 be rna i n-r:a i ned ber;'rle~n ;i1ana.gemen~ counei 1 
s-carrs and. NEFC ever the surrmer .so ti1at ,10 11 sur? ri ses II ar~ presented i1e.x:-
fa 11 • 

~~O parts or the 'assessmen~s should be done: (1) routine i~f~rma-r:ion to 
provide to C~uncils, (2) developmen~ of new :2c~niques to actar~ss generic 
problems~ I".hat is ene appropriata division of ~riar'C bet'jfeen t:nese C'ifO 

po; n~s? The put?0sa of the Popu 1 ati an Oynami cs 3rane4-: '..-or'<i ng groups 
described ~~rlier is to addr~sssome of t~e generic pr~bl~ms, while s~il1 
proY; di ng the ,-~uL:i ne· i n-ror:na-ci on". 

The" Ne~· Sf1gl and ;=i snery l~anagement: Counei 1 (NE?1FC) is 1 oo~i ng ~'C. ge!1eri c 
issues in the deve 1 opmeni: of thei r iTIul ti speci e5 !i1anagemen1: ::J 1 an • ~1ey agr~~1 
'Hiti'l the 1 j st of species pr; or-1 ti eS as s~.at2d by~EFC. It is not: c.l ear,oo/ny 
spec.i es. in: ca-r:agary 21 "resaarch and management ,1ee1s 'Hi 11 :Je pur'Sued out riot 
me1!~ "ar~ c.lassified as. having intermediate pricri-::y. P~rnaps species 'b1 t.,is 
lis.t coul-d be- used to mOrTitor effec-:.i'leness of the I~EFMC management program. 
Species in this group should be- tr~atsd col1~ctively, rather than indi\/i rlual1y 
('..-(1icn-means ·"-;~.:h flounder and piaics should have higner priori'Cy). The 
Ccunei 1 'S' Tecn"i ca 1 l~o"i tori nq Grouo ',oo/i11be set":; ng specific tarms of 
r~fer~l1cE' iar spec1 es. : ne C~unci l 'l'fOU i d 1 i ka to see ana 1 yses of speci es in 
C4tegory ~ in telmS of tha fisheries operations syst~ms (e.g., multispec~e5 
effor1: and oiological int:.:rac:ions). The Council spendS -:3, lot or time doing 
this type of wor~, so i~ welcomes NEFC's in-r:ention'S to do seme dnd orfers to 
\~orx <:.10se1y on thesa types of projects (especially operational prOblems). 

A suggesti on '~as made that' futur-e ~crxshops m; gnt empnas i 2:::. 11 app ro~ ches II 
to stocx assessments such as (1) stocx-i~cruit~ent (SIR) relationships, (2) 
environmental impac-:s on the SIR. r~lations;'ip, (3) diagnosis of recruitment 
failure, or (4.) measuring density dependen-r: mor-:.ality. :nis approach '..-ould 
~verse the emphasi s on the stock assessment proc=dur~. rn 1 i gh"t of mi xe~ 
species fisheries and other 9robla~s ccmmon to mor~ than one species, ~his 
altsrnate approach may be more realistic. A ~ontrary argument is that :he 
worxshop ne~ds 'Co produce assessme~ts first and for~mos~, and chat emphl-
51 ti ng app roae:1es m; gMt di 1 uta ~;'at focus. 

T-~o parts of the assessments should be ~mphasiz=~: (1) routine inform­
,ation to provide to us~rs, and (2) development. of new tachniques to a¢dress 
generic problems. The appropriats division of effon: bet'tlesn chese two 
problems was discussed. 
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IV. STOCK ASSESSMENT NE~JS: PROGRAMS 

rne NEMFC operatas !~it:t;ll a. time frame t.1a~ is' dif7ictJl~ for ,'{E?e to 
me~~. T7'1e Council does ilO-c ·,..ant t~'ei i i jifor.nat.i on r;Guests to ai sr1JO-c ehe· 
1'~S=C sys~am so that function is ccmorcmise<d. Is it aoorooriats for 'NE:=e to 
es~ab 1 ish an ad. hoc r-aacti onary te-am? Tni S ',lfOU 1 d. all o~ o-chsr NEFC staff co 
ca rry on with th e s-e rtl ctl.1 r-ad p rc gram •. 

AS;~FC r-as~onde<:i to tne New ~1g1and Ccuncii 's comments by s-ca-ci,1g. t;,at the 
operati on of a state program is. no"t" 1 ike that:. of the F'i s;,ery Management 
Ccunci 1 s. 'rforxshops~ shaul d. be used' to' deve lop a. ,I i st 0 f ques-ci ons' -is ·He.ll as 
recomnenda-cions to statas for strai aiita!1i ng out ,~robl em ar;:s. rt I~as t1o"tad. 
that: ,'{EFC's bo"t~om-·l ine problem is ~o~ ;1aving 'enougtl people :0 addr;ss all 
information ~~ques~s. 

A commen-c:- -..vas ;nade that- t'rfO broad groups or peop 1 e· are ev i cent 1 y i1e~ded: 
(1.) a. group to. anS~Er snor.:· .. tarm' inior.nation-request,S, ana (2) a ';roup co ·,..orx 
en approaches, tachniques, ~tc. to sol',e long-cam t1e~ds. The i'{ew S1g1and 
Counci 1 IS r-es+, onse -"'as that: nestarl ',..1 thi n Ccunci 1 r~ques"Cs ar-a 1 on g .. C'=!iTT 
gener; c: p rob 1 ~ms •. 

NEFt:'s CUri~!1taooroaci1 is to pull ge~~le together- as a request c~mes in, 
r~ther than to .~s~ab i i sn a. per:nan e!1~'grt)up 0 f pe4Jp 1 ~ ',..Mo resp and to i :ime.j i d ta 
requests. Long-tariiI' questions such as :-ecr'Jit:nenT: ·and c41e· rol~ of the· '''''' 
~nv;ronmen1: in controlling pr~duC":ion ar-e·addr-essad.oy the F"isi1ery E~ology 
Oivisi'on (~D) as -~el1 as' the Conservation and Utilization Oivisio'n (CUD). 
The t~~. divisions. take. diffar-e!1"t approac~,es •. ror- a;:CaJn?le, a;:cperimental 
fi shi ng wou 1 d be: app ropM at.: for- CUD, but ques-ci ons is 1 atad to 10ng .... c.arm 
r~Cr'Jit.l1ent i ssues ar~. illora appropri ate For FEJ_ 

rnm~i ::lta nef:ds of the Northeas~ Reg; ana 1 Off; ca (~~ER) m; riOi some of 
those· of the: Counci 1 s • N£.~ a 9r;~s' '~ i ti'l .'fEFC' s spec; as p ri or; ties. Some. of 
the· i tams to be addressa4.i by tne Pcpu 1 a"ti on Oynami cs 3rand,' S ·"'orx in g gr.oups 
~fl ec't' pr~s.si ng issues of ,'{ER. Ano'tner import.an"t issue is the "benav; ora of 
fi snennen '~Men they c~nnot catd, enei j target speci ~s . ..l.l so, detar:ni nfl1g 
wni c.." factors a ff·e-c-:: the- overa 11 abundanc~' of ehe speci es is of maj or-
i mportancs • 

NER managemen~ ne~~s WEr~ ident;fie~ irr catagories of routine and time· 
critical. Pr-evious disr:!Jssion assur-e4j I~E.~ that routine needs '~otJld be taken 
care of in the planned '..vorxing group acti '1ity. NE7-{ emphasi red that time­
cri ti cj 1 ne~ds, e. g'. J t!1e affects of mana geme!1"t ;neasu roes :hat ne~~ to oe 
evaluatad on a r-eal time basis, must also be part of the process. 

Another .'fER corrment is that 'Jlforx i ng group acti vi ty is a parti ci pa tory 
process. Some concsssions on daily activities l,..il1 have to be maoe (1.a., 
fi'nd the time):. On duplicative activities (NErC; NE.~, COUNCILS), workin'g 
groups may be the appropriate '!'fay to save time ana effort. 

ASMFC is inter~ste<i in participating with NEFC, but would like to know 
what NEFC is going to do. For cartain species it is advantageous to me€t at a 
particular time of year because of regulation and data availabili~y questions. 
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IV. STOCK ASSESSMENT ~E~DS: PROGRAMS 

It '",as suggested tnat the sC.1en:ific iTierits :Jf e.xperimer11:cl fishing on 
large, but ligh~ly e.xploi~ed stac~s should be ex~Torea, and that :he 
feasibility of this approach should be evaluated. This topic was disc~ssad 
specifically for mac~eral, and t~e werking group suggested under ~hat copic 
'",il1 expand i~s horizons to include this topic. ?erMaps several species 
shou 1 d be. exami ned (e. g., si 1 'lei hake., macker~ 1 ) • ~1e group. shou 1 d 
concan-C'iats on the. sci enti fi c meri -cs i~t;,er than spend ti me second--~uessing 
how the Counei 1 s may i~act. Tne. intarAmeri can T ropi ca 1 :una Cemmi ss i on Mas 
be~!1 managing the yellowfin tuna for severa1 'years USing this approach. The 
planning of this type of program should be such that the experiment can be 

. i-ad. 1 i sti c .. 
ally c.arried our: over the long t'arm, '~()u~d lnvol\/e several organi zati-ons, and 
mus-c 'assess the data r-;qui r:.rnen-cs. A r-aport- '~1 \ 1 ::Je pr~sen-ced at t~e 11e.xt" 
assassment mee~ing. 

The: n~d to study the '/\..1 1 nerabi 1 i t.y or s~oc!<s to co 11 apse at low 
aDundancs 1 eve! s due to c.1anges in ca-cc .. 'abi 1 i:1 ' .... dS r~s"Cat.;a. Tn; s snOlJ 1 d be 
ax.:mined for savera 1 speci es, and the genera 1 fee 1 i ng is that such a 
hypo-chesi s can be tss~.:rl !~i th ax i sti 11g data. and data co 11 ecti en tacnn i ques • 
The- me~;,odo 1 og'y '~i 11 ("~qu i r~ es~i ma-cas of ,:lOOU 1 dl'.i onabundanc-= c:-:at ar~ 
i r;cE~ie!1dE!'n: :.3f '/'?4,' s. ,!, ~ues~i.an ·~a.s rai sa~ as :J hew one '..,<)u I d ddQr'~ss :~if: 
normally hi gh var; abi 1 ity ; ns~cc~< abundanc.:. Tne s"tl.ldy en 'Idri abi 1 i ty in the 
trawl sur~/ey might event1.lal1y ~e expanded :0 addr'Sss :,1'le ca-cchabiii:y 
question .. .l. sugges~ion '~dS made·to ;na.'<e, a small suosc::c of ·:lata d.'1diiaole. 

Returning to the earlier sugges-tion of do sur''1ey coordination- corrmittae, 
con c:a rn- I~a.s ra i sed about: the- amoun1:. 0 f ti IT'S that su cn a corrrni tt.;e '~()tJ 1 dC,,; 
tak::. A comnent ',JfdS tha-c it litay be one of the mos~ important tasks NE?C can 
assume.. Ther-a is a need. to c:Jordi natad2.t.a· oases dnd :,;c.i'ni ques among a 11 ~he 
agenc.i es i nvo 1 'I e~.. ?~rttaps. thosa peap 1 e r~sp ons i b 1 e for t.'e Fun di ng sou rcas 
(of ""Micn tner~ ar~ ~lati'lely few) can c.ake che lead in coordination. The~ 
is a danger of over-c~ordi nat; an (i. e., $~t"ti ng up one survey to try to ans~ei 
toe many questions). The· analytica.l qroblems ,1lay overrice :i1e coordination 
oroolems, OL!t cher-a Mas co :Je a constan~ i~inaer to have ~onsis~.;rrt 
surveys. The initial question to be i~sol"ed i~lat.;s to sam;Jling c.'e4Jry, and 
its. associ a'te~ techni cal and oper~ti ana 1 p rob 1 ems. r tis cri 1:i ca 1 chat '~e 
~<n~w- that the· surveys '",e: ar~ conducti ng ar~ done in an' op1:i ma 1 ',Jfay. !~ shou 1 d 
begin by evaluating !",ner~ we- ar; now; allJng the lines of the NEFC pr~cision 
and accuracy study described above, but also including wher-a we can go from 
operations dnd ·rssearch perspec!ives as well as' the isasons for the surveys in 
the first place .. 

It ~dS propdsed that a wor~ing paper be developed ·to address wMer~ we 
·srauld be going in trawl surveys, including the' theor'Stical oasis and 
operations and technical limitations. The paper 'should be prepar:d by the 
fall me~-cing for discussion. The paper might also be submit~ad to ICES 
because one of [CES' theme sessions this year is trawl surveys. 
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LV.. STOCK ASSESS,~ENT NE~!JS: ',.JORK-SHOP S 

2.. SPECIES PRrORIT1ES FOR SU8S~'QUE~IT !t40RKS;;OPS 

ine 'Morkshop' part; ci pants i-avi awe~. the ne~d fer flJtur; st~c!<assassment 
'HOixshops i rr 1 i gMt of the progress mada in t.,i s me~ti ng, dnd. in 1 i gMt· of- the· 
i~conmendati ons made by the parti ci pants of', the F'i r-s~ Stcc!< Assessment 
lrlorxsnop i rr Ju 1 y 1985. The speci as i;V i awe~ in- tne sacond 't'forksnop 't'fere the 
ones r'acommende<J last July, 'Mith tne addition of mac:<arel. This addition was 
made· becausa 'of changes in the: c.a 1 endar- of assassment: j i1rormat.i on. negljs of t.1e; 
Mi d-A~l anti c C~unc.i 1 .. 

The- pan; ci pants fa 1 t: that- the 1 eve1 of treat:nent of ~;,e stoc~<s of ene 13 
spec; as tr;:3.talj in the. pr-esant 'tfoixshop. 'rildS too uni ror.TT, and chat' the' CU rr~n-c 
management and sciantific ne~ds '~ere suf"ficiantly diffarent" to jUS1:i7Y 
substantially diffar-ent levels of' tr~at;nent .. A1though all of the species ne~tj 
to be- addr'Sssad in order- to. m~~ managemerrt' i ,1formati on r1e~ds, speci ~s '~i~ii 
low- fi shi ng i n"Car~s"t:' Oi' 'Mi t.il f;w ant-; ci pa-cad chan ges (on an annua 1 bas is') 
cou 1 d be: tr~a cad rather mor-e si mp 1 y than 'tfas done. 

The: Fi i'St Stoc!< Assessmen-e- 'rJoixshoo r""ecomnende.a ::!1r~-e 't'fcrxsl1ops 
annua 11 y. One !MOrXsnop' was. sugges"tatj to addr"ess 'the assassmen"C or speci es of 
primary i n-car~st; to the ASi'riFC'.. The o-cnel bio '~orksi1oos '..-er-e :0 assass soec.i ~s 
of prit"ary intar-es-e: to the. ,'1id-Atlan-cic. and i~ew S1g1and Fishery i"1al1agemenF 
Caunc.; 1 s·. The part; c; pants no-csd that the p r-esant 'I'forkshop 't'fOU 1 d have' 
bener; taa. from gr'a~tar i nvol '1emenr of s~3ta Fi snery bi 01 ogi sts, c!1at-' the 
spec.i es: suggest~ For- an- AS~FC 'tforxshop: 'Houl d have- -at~rac!a~ gr-ea-csr 
part; ci patfon af' stata bi 01 ogi sts-, and that a_ sapar~ta 'tforxshap for- .~SMFC 
species might be des; rable. but- ',Ifas pr~atur-a- at" pr-esen-c becausa of 1 imitations 
in stock assessment expert; sa_ 

The- 'if<Jrxsnop parti ci pan"ts a 1 sa notao. that many of- the speci es or i n-car'Ss~ 
ta the Re~; ana 1 Management: C~unc; 1 S" that were su ggests-d for r-av i ew· ina fa 11 
worxshop 'Mer'S not" of ;,i gh' priori ty • r-or- ~.x.am;J 1 e, the ne~d for- assessmen"C 
i nformat. ion for- r-e<i crab-, '~o 1 ffi Srt, ti i ~ fi srt·, ska.-cas, dnd spi ny dcgfi sh '~~s 
1 o~,.-

The- pass; bi 1 ity of comb; ni ng the: propasa<1 fa 11 ',¥orxshops fo'~ ASMFC 
spec; es and for- other- Regi ana 1 ,"1al1agement Counei 1 spec; es WdS exp 1 or-eo-. The 
'Morxshop parti ci pants nota<i that from a sci enti fi c per-specti \/~ assessments of 
a 11 spec; es wer-a not rcqu; icd each year. r.1at is, some speci es, such as sUif 
clams and quahogs, '~er~ sufficiently stable so that any single new assaSSiilen-c' 
was unlikily to ba sufficiently differgnt to marxadly change eithei manage-­
ment d;i-ect;ons or raasonable levels of catch. rnus, depending on curi~nt 
conditions, individual species might not be reassessed in any given year. 

In "1 i ght af these corrrnents" i t l,lfa~ proposad that the assessment of 'red 
crab, skates, wolffish, cusx, tilefish, and spiny dogfish suggeste~ for a fall 
workshop might be postponed until specific needs were identified. 
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IV. STOCK ASSESSMENT NEEDS: ~ORKSHaps 

Of the species identified on pages 5 and 5 of the r!port of the First 
MEFC Stock Assessment Workshop as being of primary int2ras~ to :he ASMFC, the 
pa iti ci pants i denti fi ~ sumrter flounder 1 0 I ue fi sh ,s h ri mp, and 'r'lea:< fi sh as 
bei ng of hi gnest pr; or; ty. 1 i the IO',>fer pri ori ty speci es of i ril:2r~st" to ene 
Re9i ona 1 l"1aI1agemei1t Ccunci 1 s \~er~ l1ot: assessed ina fa 11 ',>foi,<shop, then thei~ 
would be room on the agenda fo~ these species. 

Tnese consi derati ons 1 aad the w~rx.sMop parti ci pants to r!corrmend that the 
,following species be assesse<f at a fal1 I~orxshop similar to the. present one: 
lcibs~ar (inshore and offShore), wintar flounder, surf clams, ocean quahogs, 
-cod, summer f1 ounder, b lueii sh, shri inP, and ' ... eak fi sh . ' 

The- parti ci pants l10tad t.1a-c. a fa 11 '~arxsMop ' ... au 1 d. ne~d to ce he 1 d ; n 
September to mesc the- ne~<1s of t.1e ;'1id-Atl anti c Fi Siler; as i"1anagemaf1t Counci 1 
for quo-ca~nanaged species, and to pr~ca<Je the t:radi~ional :iming of tne ~I1nuai 
ASf1FC, me:ti ng. HowEver-, a di ff:r~nc.: 'Has netad bet'He~n p rov i di n 9 spe<;i fi c 
adv i c.: for quota~ltanaged speci es, and prtJvi di ng ccm~ 1 e~a<j and r~v i awed 5"7;OC;< 
assessments. The former mi ght i nve 1 II e- p r~ 1 i mi nary r~su 1 ts, ,~s ;,asoe~!1 the 
casa for surf clam and quahog sur",ey dal:3, '~Mi1e the lat"C2r' usuallY invol'les 
r-e'liewed analyses as d-c the pr-;sent · ... ~r~si1op. Thus :he timing of · ... or~si1ops :0 
i'aviaw assassman~s migrrc' ~e ;,,6.,ncokad_ fi"cm :.'1e ~tocass of~r~viding :i1dJidgemenc 
advi ca. 

The paiC-1Clpanl:S not.ed tha-c qlanning ,f,'Jr' the species to, be assessa<i in a 
fali I~rx.shop·- shoUld be init.iat.ed in- June y and :!1a-c additional input on the 
pri or; ty of tile spec; es 1101: addr'essa~:t a-c the pr1!serrt' '~or~sho~ mi ght be 
octai ne-d_ from th~ di r~c-tor'S of the- s'tat.e' fi sherj r-asaardl agenci es. 
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Almeida, F'. P •. 1985. An analys,is of' the stock S-:-i'Jc-:Uje. of silver hake, 
Merluccius bilinearis, off the northeast coas~ of the United Statas. 
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·Serehuk, F. i~·., and S ~ E. I~ i g 1 ey .. 1985 .' E'I a 1 ua-c i en- a f' USA and Ccan ad i an 
raseardT 'I as's a 1 sUj'veys and surJey desi gn in assessi ng abundanc.: si zs 
compos; ti on' and r~cr'Jitme!1t of sea sca 11 ops on Georges 3ank. ;'tAF'Q 
Sw OOC. 85/88: 2.0 p. 

S i ssanw; ne, I~ .. P., and E •. Bowman. 1.978. An anal ys is 0 f some fac"Cors 
, aff~ti ng t;,e catc;,abi 1 i ty of fi sh by bottom craw,! s. Res. 3u 11 . 
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Su.l1 ivan', L .. , F'. 1982. Americ311 plaiCE, Hioooqlossoidss 'Jlatassoides, 
in the Gol f of' I~ai 11e·... i~.S .. Thasi s, 8; 01 og; cal Oc.eanograpny, 
Un; veM i ty 0 f Rhode- r s 1 and, 95 pp. 

ItJaiwood, K .. G .. , and J .. o. Nei 1 son. 1985. The 1~l85 assassrnem: or '5Zs 
haddock. CAFSAC Researd, Oocument: ~5/9S, 4') p. 

l~ajing, G. T., and E. o. Anderson. 1981. Status' of the NOj'ti'lwestaril 
Atl anti c bu-c-:arfi sl1 stock, August 1981. MMFS, MEFe, '~oods Hol e 
L.ac. Ref. Doc., No. 81· 27, 25 p. 

~aring, G. T.; and E. 0, Anderson. 1~81. Status of the Nor~hwestern 
Atlantic buttertish stoc~·1983. NMfS, NEFC, Woods Hole Lab. Ref. 
Doc., No. 83-41, 39 p. 
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VI. APPENOICSS 

rna follow; ng documents 'Her: a'lai 1 abl e· to the ',lfOrKSnOp for background 
informaticn4 Several of thesa 'Hera identified as providing the most currant 
assassment inrorma-cion for particular species, and ara liste~ in t.1e Species 
Revie~s as the Sourea Document. 

2nd SAW Referanca List fOi Oocuments 

1. 'Rappo~aujIS surrmary oi' ~lr'S-c- NEFC Stock .1.ssassmen''';or'<sMop, July 1985. 
Sponsor'e~ by C~nsaivati on and. Uti 1 i za:ci on 0; '-Ii si on :~EFC, :'tMFS, \/aughn C. 
Anthony (Division Chief) and St.aven A. ~~ur~'tfski (~appoitaur) . 

. 2:.. A 1 mei da, F. P., 1984-. Ccrnpu-car- programs for F isM Stoc:< .l.ssas smem: , 2:1d 
Ed.it; on. ',aJoods H01 e lab. Ref 0- 00C4 84-18. ?~rei a.l Copy. 

3 .. Ande.r'Son·, ~. o. 1984. Status of tne NOith~esi: .:l.t1antic :~ac:<er~l Stoc~< 
- 1984. I~oods Ho 1 e lab. Ref. Doc. 35-03, ~ pp" 

4-. Overi1o 1 tz",. !r14. J 4, S .. H .. Cl ar~, and 0 .. 'f. IrJhi te... 1983.. A Rev i ~~ of ene 
Sta't1...ts or the Georges Sank and Gu1 f of ~~aine Haddoc~< StoC!<s f,~r 1983. 
'r14oods Hol e Lab .. Ref .. Ooe. 83-23, 31 pp. . . 

~.. !,aJari ng,. G_ r... 1.986-~. ,:l..fT Anal Y5; s: of Spati a 1 0 i ff eren c.a i Ii S 1 Z~ 
Catn90si ti on and Abundanc.~ a f But:~arfi sh, Pe!J ri lus :1"'; aC2.n'thus , 
off the Northeas"C" Ul1i~ad States~. !r4oods Hole· '-aD. ;~ef. joe. 36-04-, 23 
pp .. 

6.. 1rifari ng, G •. I. ~and E. O. Ander'Son 4' 1983. Sta"ttJs or 'the Northwes~'er~ 
Atl anti c. But'tari sM Stocx - 1983. 1rifood5 Ho 1 e l.ab. :~ef. Goe.. 83 -.;1.1, 39- pp. 

t i. lange, ,;. \'1'. I. 1984. ,~n Assassmen"t of c.1e long-fi nne~ Squ i d :~eSJUr~2 
off the Northeast.arrr Uni tad States - Aut:,mTr1 1984. 'rJoods Ho 1 e L~b. Ref. 
Ooe. 84-37, 2.~ pp ... 

8. lange-, A. 1'1'. I. 19a.~. Status of che Short-finned Squid (Illex 
il1ecabr~sus) off cra ~lortheastari1 USA November 1~84. !~oods Mo1e Lao. 
ReT. Doc. 34-38, 20 pp. , 

9. l'1ayo, R. :<., U. 8. Oozi er, and S 4 H. Cl ark4 1983. ,.l.n . .l.ssassmenr:. of 
the :~edfi sh (Sebast~s fasci a!!..Js) Stock in the Gu 1 f of i'1ai ne .. Georges 
San k Reg; on. :~ooas;-1o i e laD •. ~ef. Doc. 33 - 22, S5 OP 4 

10 .. Clark, S4 H4, M. ,'1. l'1cSride, and 3. '..Jells. 1984. Y:110wt.ai1 Flou'nder 
Assessment Update - 1984. ~oods Hole Lab 4 Ref. Doc. 84-39, 30 pp. 

11 .. 8urT'let~, J.,.S. H4 C1ark, andl. O'9rien. 1984. A Pr-elimi.nary 
Assessmen-c of '~hi ta Hake in the Gu 1 f of 1\~ai ne - GeGrges 3ank Area -
1984. Woods Hole lab. Ref. Doc. 84-31,33 pp. 
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Gul f or Maine - 1983. 
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Clark. 1983. Status of ~it:h Floundar in ~he 
Woods Hola Lab. ~ef. Doc.83-36, 31 9P. 

Almeida, F. p~, and E. O. Anderson. 1981~ Status of eMe Silve~ Hake 
Resourcs off the Northeast- Coast of the. Un; tad. Stat~s - 1981. :,..cods· 
Hole lab. Ref. Doc. 81-35, 67 pp. 
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Resourcas off t;,e Nor"theast Coas"t of the Un i tad Scatss - 1981. 
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Report" suomit-:s<l. by tne Re~i onal 0; r~c-:or', I'~orthed.st ,~eqi on J NMFS, to 
the New· ~.1giand and i"1id-4tlantic Fishery l'1anageme!1t Councils. :Jr~qar~~ 
by Northeast- ;~egi on in cooperat i on ',of; th ehe I~or:he:;s-= Fi sheri as C.err~':l, 
January 1986, 19 pp. 

Ser~huk, F .. 1"1., and S. ;:... '~igTey. 1985. S'lalua1:;on of USA and C.anadian 
Resaarc.'1 'Iessa 1 Sur~/eys and Survey Oes"i gn in Assassi 89 ,~bundanc:=, S i za 
'Composition and Recr'J;t:nsrrt of Sea Sc~l~opS' on G~rges 3ank. NAFO SC~. 
oac .. 85/88, 24- pp. 

Serchuk, F 0 I~· .. , and' S. E". I,.J; 91 ey • 1984·. Resu 1 ts 0 f the 198~ USA 
Sea. SCJ.l1op- Research Vessal Survey: Status of Sea Scallop Resourcas in 
the.: Georges Sank, ,'11id-Atlantic, and_ Gulf or i\~aii1e.: ragions and Abundanca 
and- 0; stri cuti orr of leal and Seal 1 ops'off the Southeastarn Coast or- C.ape 
Cod.. ',-joods Ho 1 e L.a.b. Ref 0 Ooc .. 84-34., 74. pp. 

-
Status or che- ~TsMerJ Resourcas 0 ff c;,e Northeas-carn Un i r;a4j S ta tas for 
19.85.. U.S •. Oe?artmen-c' or C~imtercs, i'tOAA, NMFS, NEFC, ',.Joods Ho 1 a, 
Massachuset~s, August 1985, NOAA Technical ~emorandum NMFS-F/NEC-42. 
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2.. DRAFT AGENOA 

l"10NOA,( J ~ '( 5. 

1300 

1330 

14DO 

'ffELCOME AND UfiROOUCTI0NS 
( DOC. 1, ~OC. 2., OOC 18) 

!;JELCOME 8 Y NEFC CENTc:R I] IRECTOR 

1. HAOOOCX (~P 1, ~, aoc ~) 
z. REDF·I SH (llfp 8, Que 9) 
3. RED HAKr elfP 15, DOC 1~·) 
+. SILva HAKE. C,.JP 14., DOC 1.3) 

rue:SUA Y, 1"iA Y 6-

0900 

1330 

s. YELLOWTAIL FlO. (l,~P 12, OOC 12.) 
6 • ItJH rlE HAKE (lrJP 10, DOC 11) 
7. SE~ SCALLOPS ('tJP 11, OOCs 15, 16, 17) 
8. I;JITCH FlOUNOSq (',oJP 12., DOC 12) 
~.. AME.t<lCAN PL:l.ICE CrJP' 13.) 

EVALUAT'ING PRECISION ,:~ND ACCURACf 
OF TRAWL SUR 'I E't S 

1500 lrJOR:<.LNG. GROUPS ,'1EIT 

1930 . 'ffORKii'tG GROUP S i"1E I (F I'~E~DED 

!;J £D NESDA Y, AAY T 

0900 i"1rD-ATL~NTTC RESOURC:::S 

10. I~AC:<EREL Cr'4P 1, OCC 3) 
11. 8UffiHFlSH CAP 5, DOC j, 6·) 
12. UJllGD (!IfP 6, \joe 7) 
13 • rLL£X ('~p 7, ooe 8) 

1330 !~OR:<'ING GROUPS l'1E::I 

1600 REV lElA OF 'tJORKING GROUP ,;;i'm RAPPOR1CUR PROGRESS 

1730 WORKING GROUPS ~EET (f NEEDED 

T. SMITM 

PSTERSON/ 
AN~,ON,( 

SERC:-!UK 

OVSHOLT! 
,'AA YO 
AL\1EIDA 
AL."1EIDA 

SERC:-IUK 

I'iCSRIOE. 
:'11.A YO 
SSQC:,UK 
GABRIEL 
GABRIEL 

FOGART( 

I~URAWSj(1 

OVERHuLT! 
'..JARIl'lG 
LANGf 
L;;NGE 

T. SMITH 
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i1iURSDA Y, I~ Y 8 

0900 OESCRIPTION OF ~.xISTING TRAwL SURVSY' 
RESEARCH PROG~AMS 

1000 Oe:SC~ IPrTON OF STOCX AS.sc.s.sl~e:NT ;iESc.ARC-I 
PROGRAMS FOR 1986 and 1987: 

STAT2S 
COUNCILS 
NEFC. 
ACAD~'1IC. 

1045 IDENTIFICATION OF AS.sESS;~ENT :iESSil.RC:; i'tEEDS 

1330 OEVaOPM€Ni OF CDOPE.QATI'/E STAT~, F~!JE~AL, ,;),1"40 
ACADEMIC A.ssE.s.sI~E:NT :~£S~~RC:; PRUq~Aj'~S TU 
i'1EET rDENT! F rED Ne::':!JS 

1530 IrlJORKING' GROUPS ,'1EET 

1730 INFORMAL RECZ?TTON IN i'1EETING ROOM 

FRIDAY, ~y 9 

0900 REV rE1;J OF ~€~I~tG ~E?ORT 

1100 DISCUSSION OF 3rd SAW· 

T. SMITH . 

T. SMr~-l 
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l. WORKING G~OUPS 

Several wor~ing groups wei9 es~ablished dur ng the wor~sho~. Some ~era 
desi gned to ii1e~t. speci fi c- ne~s for anal jsi s dur ng the r-ev i ews of \;ne Si:atus 
of speci fi c. rtccl<s; thesa c::mp 1 eted thei i '~or~ duri 11g ene· '~orxs;'op. Other'S 
'~era eSi:abltsi1~ co addr-ess mor~ general problems, and ar~ a.xpec-:ad to provida 
some i-epOr.:- of thei r' worl< at. subsa<iuent '~orxsnops • 

Tn; s- gr'Oup. pr-epar-e~. the- anal jsi s of sur'/ey data descri 'Jed f n Sec-:i on 
r II. 1 of th'i s. i~pC~ .. 

I~CR:<lNG' GrtOU? 2: A 1 t~ri"la-c~ p ~J eC1 on 0 f Maddocx s-eoc~< 5i !~-. 

ini s· gMup C0II191 eta<:i- ca 1 c.ll a-ci ons of Ge4Jr-;ss aan!< Maddoc!< s~cc!< 5i z.:_ if 
fi shi ng mor-:a1 i~y on- the· 1985: ye=.r c1 ass '~er; c';ti ca c."ra average ',..Men tna-c ye~r­
class- i-a~rJ.its t~ the fishery at a~e ~o. ~,e r-asul:s. ',..er-a 111c=1'?Ora-c.:.a ir11:~ 
t.'e spec.; as i-avi e~·. 

This. group. at-:-.:.~-c.:d t~ i~sol'ie scme ul1i:aso"abiy high as-cima::.:s af 
fishing iT1o~ali~y from- the IjP.~ rOi silver haxe. 1,1esa as"ti;na-c.:s '~e:: :notJgrl1: 
~a b~ due to not pool i ng- enough of- the. older age cl assas, but tMa'C- cnanga. di d. 
no"t:" complet.aly ~so1'1~ t.1a· pr-oblam-. Altari"la-ca: 'IP.e.. tuning pr'Ocz~ur-es using 
sur/ey i ndi czs '~er-a a 1 so. axp-lor-ad., ',lfi thout comp 1 e't.a- suc..:zss. The- assassmen1: 
or- s.i1'1e~ Make:· \~as 1101: FinalizS'd: oe~~usa of this pi~bl~m', as: i'~flac'":a{j. fit ;::ta 
speci as :':'1 i aw-. 

!"DRKI~G GrtOUP ~.:' Pr-a-1ST3- l~c.i"Jit;nerrc indic.:s for silver' hake from lang1:l1 
rraquericy da-ca f~m' ~ra~l sur-/eys. 

The.- da1:a_ '~Ef"'; tabulata~ OUL:. ene r-asui:i,1g L1dic~s '~er-e hignlj 'Iariabl~. 
No- forma 1 i~p or-=. '.-las made ... 

I,..ORKING GrtOUP' 5: Sci en-ci fi c: va1 us' of e~geri men-ca 11 y nnni pu 1 ati ng fi shi ng 
rrr:rtalityon macxa:~l or at!1er ligrrrly e.xploita~ species. 

rnis gr'Oup · ... as as"tabiisMe~ to develop a '~orxing paper on :~'e scian"Cific 
va 1 ue of suc:t e~peri ments, as. cescr; O$.l in chi s i~~Or: under the spec; as 
~vie'1f of iT1ac!<er~l ~nd in discllssion of 9rioritias F':Jr subsaquen'C '~or~snops 
(Se~ti on r t1 .2). A c:oncE~rt pap er ; s ;.xpec~Erl a-c the f 111 ·,..orx. shop. 3 i 11 
Overnol tz and. StEve ~uraws!<; '~i 11 . act as co-c;,ai r-s, ard .Jthei par'ti ci pan-cs 
include Tim Smith ~nd Srian Ro-cnscnild. 
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. VI. APPENO[CES: ~ORKr~G GROUPS 

WORXING G~OUP 5: Trawl survey design. 

r"is group '~as est,ab1ishe~ to develop a 'ftioikiilg paper on ::-:e t:taGisT;ic,al 
casi sand operati ona i and t~c'ni ca] 1 i mi tat ions· 0 f ::raw 1 su iveys. 3 ("'i an 
Roths~'i1 d and ,\1i k a Fogarty ' .... i 11 act as co -c~\.ra i ("'$, and par:i ci pants i ne 1 IJce 
Tom Hoff, i'1i ~<e Penni ngton, St~ve Cl ark, Vi c Crscco, and Suk',,",oo Chang. 

~ORK!NG G~OUP 7: Analysis of changes in c.at:habili~y ~ith.c~anges fn S~cc~ 
abundan~ •. 

The possiblityof de"tacting c.'anges in c.at.:hability ::Jy c~mparii1g sur~/ey 
indices and J/iltual·popula-cion ana1Y$is, ooouia-cion size ~s~iii1a"Cas ·,..,il1 :e 
e.xQlor-aa by anal/sis of sui-:abla dai':.a sa:cs fiom :\~E?C. l/ic Crsc:o l~il1 :,axa a 
1 =:<:1, and I~E.=C s-=aff· , .. i 1l prc'li de-some dat3; o't.,sr 9a~i ci pants '",er-e i10-C 

i den'ti fi aa . 




