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1.1. 0VERVIEJtl 

'!he fifth in a series of stcx::k assessment ~ was held at the 5wq)e 
center of the Marine Biological laboratory in Woods Hole, Massad:lUsetts 
NoveJIi)er 16-20, 1987. '!be ~rkshq) had the same general goals as p:reviaJS ones 
( NEFC 19868, 1986b, 1987b). '!be reports of this series of ~ are 
designed to serve as the best available scientific advice <Xl the status of the 
stocks for use by variaJS groups with fishery managanent respcl'lSibilities. '!he 
annually pl."CxJnced doonnent "status of the Fishery Resources Off the 
Nort:heastem united states" provides a na:e general descriptioo of the status 
of each of the stocks in this regi<Xl. (NEFC 1987a). In the present report, a 
source doomwmt is identified for each assessment where available for further 
infonnation .. 

1.2. REVIE.W OF TERtS OF REFn<ENCE 

'!he participants in the previaJS SAW reo ""eXJed several terms of 
ref~ for the 5th SAW (NEFC 1987b). 'lhese terms have been adjusted 
sanewha.t in the int:e:Ivenin!J nr.nths: the final terms of ref~ ¥Jere: 

1.2.1. ManagE!!Ila'1t Terms of Ref~ 

1. Review the status of stocks of oorthem shrillp, sea herrirg, am bluefish. 

2. Review recent estimates of target am cu:tlOent spawnirg stcx::k bianass per 
recruit for stocks managed umer the N'EFH: !tlltispecies FMP. 

3. Review researdl directioos for estimatirg squid availability. 

4. Review :research directiCllS for det:erm.in.in:J the effects of tercperature arx:l 
fish.i:rg activities CI'l mackerel availability. 

5. Review researdl directiCllS for det:et:min.irg the prqlerties of "trigger 
mec:::hanisms" for managarellt of suumer floun:3er, ani p:ssibly bluefish. 

1.2.2. SCia1tific Terms of Ref~ 

1. Review mathcds for assessirg the status of estuarine winter floun:3er, sea 
herrirg, ani black sea bass stocks. 

2. Review properties of spawnirg stcx::k biatBSS per recruit as a basis for 
management. 

3. Review current status of :research on fishirg gear efficiercy ard control 
(c::onser/aticn ergineerirg) • 
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1.2.3. Genaratioo of stock AssCSS!'DPnt Infonnatia'l 

1. Develop dates an:! reo MllieM Tent& of Referax:e for the 6th SAW. 

2. Develop preliminary scientific Tent& of Referax:e for subsequent SAws. 

3. Review Research am Manaye1ettt priorities of the Mid-Atlantic FM:, the New 
Erglan1 PH::, the Nort:heast Regicnll. Office, the several. states, ani the 
Northeast Fisheries center. 

1.3. IIEfl'IFIC'ATICIf OF ~ PAPER) 

Several 'WOl:'kin;J papers were dist:ril:uted to participants, as listed in 
~ 2. 'lbese are cited as WPf-sAWS, in:iicatin:j Work:i.rq Paper (WP) mlDbar 
4# for the Sth SAW. one paper was a draft fran whidl the workshop report ~d 
be CCI1Stnlcted, ani it in:].1.DBd drafts of saDe of the reports to be presented 
(WP9-sAW5) • SaDe papers prepared for other plrpOses ~ relevant to spec-tfie 
1:q)ics to be disolSsed. others ~ DBI'1lSCrlpts prepared ally for review or 
use durirg the meetirgi these latter are net pJblicatiCllS ani should not be 
eited without prior referax:e to the pzesent z:eport. 

1.4. RE.VISICfi AND AOOPrICJf OF AGElIDA 

A revised agema was distrib.rt:ed, reflectin;J several additions ani 
adjustnent:s made sin=:e the preliminary versiCl'l was distril:uted in september to 
meet c:!larqes in partieipatioo ani in priorities. It is ir¥:luded as ~ 1 
of this report. 
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2. CDt'.STAL.AII) ES'llmRIHE FISIIEm Ri9lJI.<QS 

2.1. UKlf\T!D ~ SHRIMP ASSESSMENI' 

Soorce l):)onnent: Northern Shrinp Technical Ccmnittee. 1987. Gulf of Maine 
Northern Shrinp, 1987. :Report presented to Northern Shrinp Section, Atlantic 
states Marine Fish Ccmni ssien, Oct. 23, 1987, 15R>. 

2.1.1 status of· the Rescm"ce 

Aspects of the distrihrtioo an:! life history of Gulf of Maine oorthem 
shrinp TNe.re presented. ~ declined to very 1011 levels in the late 
1970's bIt have sin=e in::reased, an:! :read1ed 4,600 mt durin;J the 1985-86 
(DEC - MAY) season; the 1986-87 season total was 5,200 mt. Effort, estimated 
as the Ill'Jl1i)er of trips, in:::reased by 40% durin;J the 1987 seasa1. larger 
shrinp (females) acccmrt for the l:W.k of the lard:in;)s in Maine Where fishirg 
is IOOSt intense earlier in the season, whereas a considerable quantity of 
smaller shrinp (males) are lamed by Massadlusetts vessels later in the 
seascn. '!his stock has been managEd l.lI'Xier the auspices of the Atlantic states 
Marine Fisheries C)"mnjssioo; management has primarily involved seasalal. 
closures ani mesh size regulaticns. UrXJer aJrrent MlMFC policy the fishin;f 
season is limited to a period not to exceed 183 days between J:leca1. er 1 ani 
May 31. 

IBta collected durin;J the R/V GI!RIA MICliEIlE sunmer suxvey provide the 
IrOSt reliable infonnation on the aJrrent corrlition of the :resoorce, althalgh 
the NEFC autumn suxvey time series provides the best historical perspective. 
NEFt: autumn suxvey ab.ln:larre in:lices show a general increase in stock size 
fran 1982 until. 1986. St.mmer suxvey iniex values for 1987 were aRlroximately 
30% lower than in 1986. A st.ron;;J 1982 year-class has SlJl:.PJrted the fishet:y 
durirg the past several years; this year class has roI passed throlgh the 
fishery. ani subsequent year-classes appeM" to be nuch ~. Total nortality 
(Z) rates en age 2+ shrinp in::reased fran insignificant levels in 1985 to 0.53 
an:! 0.69 in 1986 an:l 1987 as a result of in::reased natural an:l fishirg 
nortality on the 1982 year-class. Natural lOOrtality is tha.lght to in::rease in 
the third ard fcmth year of life of these shrinp. 

Management re=« ili.erdatioos fran the Northern Shrinp Technical ccmni ttee 
for the 1987-88 seascn were to prdlibit fishirg after Mardl 31 in order to 
reduce fishi.lq nmtality a1 small shrilrp. Actioo taken at the Oct:,d:)er meetirg 
of the Northem Shrinp section of the MlMFC was to allOll fishirg throlgh the 
ern of May, blt to require use of 'a 2 indl cxxi em mesh size in April am May. 
Also, sta:rtiDJ this winter, the 1/4 indl tolerance en cxxi ern mesh size has 
been renDVed, tlms requirin;J use of 1 3/4 indl mesh trawls. 

2.1.2 DisolSSioo 

().lestialS were raised COl'lCeI'Tlirg (1) estimates of effort (rnmbar of 
trips) which igoore aspects of fishirg power, such as the number of trawls 
used by irdividual vessels, (2) trap fishirg versus trawl fish:iIg trips, ani 
(3) possible effects of reduced inshore bottan te.n"peratures on sumrrer survey 
results. It was t:'eCXXJIlized that total effort estimates currently in use do 
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DJt ao:x:JUnt for recent trems toward larger vessels ani cblble trawl rigs. 
Trap fishin} trips are in::J.ujed in effort estilDates, kut trap fishin} remains 
an insignificant a "loSl't of the fishery. Bottan tAlp'.ratures are related to 
research vessal catch rates. DJrirg GI.CJU:A MICHEUE sunmer survey cruises 
fewer shriJlp are cau;Jht in areas where bottan tf'1P?ratures reach 7-8· C; 5-6 0 C 
seems to be cptinun. SaJlpli.n:J effort durirg the Sl1IIII1pT survey arrears to 
CXNer the distrilJutia'lal. rar¥Je sufficiently to render effects of terperatu:re 
related shifts in distrilJutioo insignificant. 

2.2. RE.VISED ATIANrIC HEamC ~ 

SCm'ce Dxument: Fogarty, M.J., am S.H. Clark. 1983. status of herrirg 
stocks in the Gulf of Maine :regioo for 1983. tMFS, NER:, Woods Hole lab. Ref. 
Doc. No. 83-46, JJ g:>. 

2.2.1. status of the resource 

Trerrls in~ 

coastal Maine ran:i:nal catches averaged 57,000 mt durirg 1950-1965, 
subsequently declinirg to an average of 23,000 mt duri.rg 1966-1979. Nan.ina.l 
catches in::reased to an average of 45,000 mt duri.rg 1979-1981 with recruitment 
of a successicn of relatively strcD.;J year classes (1976, 1977, 1979). '!he 
1981 yield of 48,200 mt was the highest since 1963. '!be 1986 ran:i:nal catch 
was 15,500 mt, a slight irx::rease relative to the 1985 level of 13,900 mt 
('rable 2.2.1.). catches in the fixed gear fisheries (stql seines am weirs) 
have declined dramatically since 1981, ac:x:u.mti.rq for just 10% of the coastal 
Maine lan:1iD;;Js in 1986 (Figure 2.2.1.). '!be fixed gear fisheries 
traditiooally have daninated l~ alcn; the coast of Maine. '!he general 
reductioo noted since the early 1980's arrears to be related, in part, to 
red1.1cai availability to the fixed gear fisheries. 

I.an::lin:Js in the \\1eStem Gulf of Maine (Jeffreys Iai;Je) ndlile gear 
fisheJ:y in 1986 of 17,000 mt (in::J.00i.rq catches frau NAFO statistical areas 
SZW ani subarea ·6) represented an irx::rease relative to the 1985 level, but 
remained below the 1975-80 mean level of 22,900 mt (see Table 2.2.1., Figure 
2.2.2. ). Market c:mstrai.nt:s have affected catch levels in the fishery for 
adult herrirg in the \\1eStem Gulf of Maine. 

Relative Ab.JncIance Inlloes 

nerds in relative ~ based al NEre ~ inshore ani offshore 
reseal.'dl vesTll suxveys in:li.cate an irx::rease since 1984 (Figure 2.2.3.). NEFC 
survey indices, ~, remain below levels observed durirg the late 1960' s. 
It should be noted that a dlarge in survey gear (otter trawl doors) was 
initiated in 1985; the effects of this dlarge 00 the herrirg ~ in:lex 
can oot currently be evaluated. '!he NEFC survey appears to track general 
treros in herrirg~. Sprirg sm:vey catches in the so.rt:hem New 
Erglan:l - Mid-Atlantic :regicn are daninated by larger fish al the 
ove:r:wi.nterirg gra.uXIs. In cxntrast, catches in the Gulf of Maine region are 
daninated by the ycmger age groops. 
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A stardarttized beach seine survey has been ccn:iucted in selected 
Massachusetts bays ani estuaries siooe 1976 (A. Hc:Jr.1e, MIM', persooal 

. CCIIIlI.llli.catial). catdles of YOY herrirg have been recorded in this survey 
siooe 1978. IrxtiC2S of herrin3' recruitment have been derived usirg catches in 
Cotuit am lewis Bays for this time pericxi (T. Olrrier, MIJt1F, persooal 
CCIIIlI.llli.cation) • '!his survey irdicates relatively stJ::aq year classes in 1977, 
1981, 1983, ani 1985 (Figure 2.2.4.). 'lbese ci:lservatioos are CXltlSistent with 
informatial fran the cxrrmercial fishery. 

virtual PcpJlation Analysis 

A preliminary virtual ~atial analysis was umertaken to provide 
estimates of stock size ani fishin:J DDrtality rates for the Gulf of Maine 
herrirg OCIlplex. Work is currently beirg cx:nmcted to re-evaluate the catch
at-age matrix ani to provide variance estimates for the catdl-at-age. 
Aa:x'lrdirgly, the results presented here are provisicnU. '!he MJ:MF seine irrlex 
was used to provide measures of year class ~ for the 1983-85 cohorts. 
Terminal. fishin:J DDrtality rates were derived fran these estimates of year 
class size; terminal fishin:J nmtality rates were set for all other ages _ 
assllmjrg an historical partial recruitment vector. stock bianass (ages 2 and 
older) for the total Gulf of Maine regia'l (cx:astal Maine ani \\1eStem Gulf of 
Maine) averaged 270 thalsani mt durirg 1965-1969 but declined shazply by 1971 
(Figure 2.2.5.). Recruitment of the st:rcnI 1970, 1976, ani 1977 year classes 
resulted in a partial recovery fran these low levels. stock bianass 
subsequently declined to low levels durirg the early 1980' S co Recruitment of 
the 1981 ani 1983 year classes has siooe resulted in in::reased bianass levels 
al t:hcu;#l bianass levels rauain ~l below levels ci:ser-Ied duri.n;J the latter 
1960's. Tren:Js in ~atia'l size derived fran virtual. ~ation analysis 
are generally consistent with NEFC bianass irdices fran trawl surveys. 

2.2.2. DisolSSion 

An ovet:View was presented of historical 1an:lin:Js by gear type am area, 
survey ~ irdices,virtual. ~atial analysis (VPA), ani :reviews of 
progxess en calculatirg variance estimates for eaten at age data am stock 
:recruitment forecasts. It was noted that in :recent years that Maine herrin; 
lan:lin:Js taken by fixed gear (i. e., step seines an:! wire) have shal:ply 
declined, ~ pn:se seine 1an:1in3s have:irx:reasecl. '!his d1an;Je is 
significant siooe l~ by fixed gear have been assuned to be related to 
fish al:uXIance. 'Ihus, it was ~ that different fishery in::lepen:1ent 
analysis (i.e., larval ani eq;J surveys) may be required to help determine year 
class stIerqths. 

Sprirg battan trawl survey ab.Jn:1an::a irdices have been iroreasirg in 
recent years. Alt:hcu;#l these data have oot been analyzed for effects of 
dlargirg doors in 1985, it was noted that the :recent in::reases were beg\.m in 
1984. S!n::e 1968 the 1970, 1976, ani 1977 year classes were the daninant 
contrib.rt:ors to the survey abJroan:::e estimates. '!be survey abJroan:::e in:lex 
(f!I1!Tbers) was used to tune the VPA. 

Sinulations were ccn:iucted usirg an age structured m:xiel. A Sh~ 
stock-recruitment (S-R) m:xiel was fitted to herrirg S-R data to ncdel the 
:recruitment dynamics. Errpirical estimate of variability in recruitment were 
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in:::ol:p)rated .in the s:i:ftlllaticns aSS1D!j rg a loq nonIBl. distrib.tticn of 
:residuals f%aa the S-R Cll%Ve. St:oc:nastic s:i:ftlllatia'lS aver 30 years of the 
JOOdel inllcated that fish.in;J at a CXIlStant F=O.4 with a juvenile fishery TNOlld 
maintain a stable fishery. '!he m:x1e1 s.hc:7Med stable behavior at F up to 1.0, 
1:ut rxrt: beyaU qiven the spawner-recruit o.:arve estimated. Withalt a juvenile 
fishery, the m:x1e1 inllcated that sustained cat:dles aver 60,000 mt at all 
three F levels can be maintained. PJ:cba.bility distrib.ttiCl'lS of recruitment 
with ani withcut a juvenile fishery inllcated that the pzobability of a steck 
collapse is :in::reased at higher levels of F with a juvenile fishery. 

'D1emain o"Iaalt of the researdl to be cx:mpleted is the estimaticn of 
the varialre of the catch at age data. Preliminal:y results of the analysis 
usirq the 1986 western Gulf of Maine data irxUcated that the varialre was 
~t lower CYJI1?3red to earlier stu:lies c:xn:1ucted. by Brennan and Pal.Drar 
(1978) en mackerel. 'D1e ±aplicatiCll of these preliminal:y results is that VPA 
stock sizes will have va.rlaroe estimate whidl are of the same oroer of 
magni1:1.de as the catdl-at-age estimates. It is pzobable that teminal. F 
values will have a larger effect en the varialre in stock size estimates in 
the latter years. 'Ihe results presented ~ preliminal:y, and several of the 
calculatia'lS of the varialre had not been cx:mpletely validated. 

'!he resc:mce status ~rs to be i:apravirq clue to reduced fish.in;J 
pressure in recent years and lOOderately good rec:ruitment of the 1981 ani 1983 
year classes. ~, the steck ~rs to have reccwered fran low 
levels cbserJed in the early 1980' s. 

M:lst of the d;solSSien focused at the sauplirq design used to calculate 
the varialre estimates and effects of variability of catch at age at 
assessments and management. It was ooted that the data wre treated as a 
cluster sauplirq problem. For those na11:hs with catch data but with less than 
2 lergt:h sanples, nearest neighbor data (i. e. data fran neighborm;, lOOnths or 
areas) ~ ~lied to the l.lI'DarsalIpled catch. 

'I\Io p:lints were raised cx:n:mnin;J the relatively low coefficients of 
variaticn. one was a cxmpn-isal of these results to preliminal:y results 
cbtai.ned for several grcurdfish species. '!be varialre estimates for the 
latter ¥t1eJ:e nu:::h higher am were in part at:trlbutable to sauplin:J. Gralrxifish 
sauples are taken in several ports fl:an a large ramter of different vessels, 
whereas herri.DJ axe taken in a few ports ani fl:an a few numter of vessels. A 
secxn1 p:lirle cdb:essed the possibility of aqin:J errors. It was noted that 
herrirq are easy to age and that frequently the data are cress checked by two 
readers. 

Table 2.2.1. I.ardi.rJ3s of Atlantic herrin:J by fishery in" the Gulf of Maine. 

Coastal Maine Coastal Maine Jeffreys ~ 
Year Fixed Gear Mci:>ile Gear Jtti)ile Gear 

1983 2,543 15,644 4,281 
1984 380 19,132 12,255 
1985 4,691 9,166 12,089 
1986 1,667 13,865 16,944 
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Figure 2.2.4. Massadnlsetts Divisiat of Marine Fisheries beactl seine irdex 
(Ho. per area swapt) far yaJD;J of year hexrirI;r. 
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2.3. REVISED BIIJEFISH ASSE5SMENr 

Source Docl1lDfmt: Terceiro, M. 1987. status of Atlantic coast Bluefish -
1987. NMFS, NEFC, Woods Hole !ab. Ref. Doc. No. 87-10, 54 ~. 

2 .3.1. status of, the :rescll%'O!! 

'!he Executive SUDmary of WPl2--sAW5 is leplOOllori here as a SUJlI'Dal:Y of the 
assessment presented. 

'!he objectives of this stock assessment are to detennine for the 
bluefish: 1) estiJDates of g:rcwt:h, natural (M) am fishin; (F) 
ll'Ortality rates; 2) hew fishin; nm:ta.l.ity ani l.axqe-scale 
ooeanograpti.c events influex::e the stock-recnu:bDent relationship; 
am 3) the level(s) of fishin; nm:ta.l.ity that provide the highest 
sustainable yields to the recreaticnU am cxmnercial fisheries, 
while prot:ectirXJ the spawnirg stock to maximize recruitment. 

OTrmercial bluefish lan:l.ir¥Js have stead; 1 Y increased fran 1960 (1252 
netric ta1s (mt) tlu."cu;#l 1986 (6328' mt), ani currently CCltprise 
a1:xut 10% of the total bluefish lan:l.ir¥Js. '!he total recreational 
lan:li.n3s for bluefish have also increased siIoa 1960. Fst:i:mated 
fishin; effort (trip;) at bluefish also rose steadily fran 1960 (9.2 
millicn) tlu."cu;#l 1980 (36.7 millicn) am then varied without tren:l 
thereafter. lb;t bluefish lan:l.ir¥Js by wight (mt) am l1llIliler are 
taken in the Mid-Atlantic subregicn (NY to VA) by boat-based 
fishemen. '!he largest fish en average, however, are usually caught 
by the boat fishery in the North Atlantic subreqioo (ME to cr), an:l 
the smallest in the SCllth Atlantic subregicn (NC to FL). OVer 75% 
of the shore-based catdles in the North am Mid-Atlantic are 
juvenile (aqe 0) bluefish, 'Whereas the boat fishery in these 
subregioos catdles mainly ,adult fish (ages 1 t:hraJ;Jh 8). In the 
SCllth Atlantic, however, both the shore ani boat fisheries exploit 
primarily yoon; (ages 0 ani 1) bluefish. 

Mean len;ths (nm FL) for Atlantic coast bluefish mre than dalbled 
be't:Weal ages 1 to 4, am then increased mre slaily thereafter. '!he 
oldest bluefish of 11 years old was fran the 1982-1985 North 
carcliDl fishery. 'lhe 1en;Jth-age data for bluefish ~ well 
desc:rilaf by the vat Bertalanffy g:rcwt:h equaticn. 

'!he mean naturalmrtality rate (M) of adult bluefish was estimated 
to be a1:xut 0.35, whidl is CCI1Sistent with the relatively short 
life-span (11-12 years) ani fast g:rcwt:h rates of bluefish. '!he mean 
nart:hly natural mrtality of juvenile (0 age) bluefish was estimated 
as a1:xut 25%, whidl is well within the rarge of nart:hly llDrtality 
rates for a variety of fishes. 

Fishin; mrtality rates at adult bluefish based at catdl o.u:ve am 
VPA analyses have mre than cbJbled fran 1974 (F=.13) to the current 
fishirg rates between 0.30 ani 0.40. By o::altJ:ast, fishin; rates (F) 
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experien::ed by juvenile bluefish arpear to be an order of magnitlx1e 
laver (F=O.Ol to 0.03). stock bianass estimates (mt) of age 1+ 
bluefish fran the VPA declined by 67% fran 601,000 mt in 1979 to 
200,000 mt in 1986. 

'!here was a significant positive cor:relatim (r=O.87, P<0.001) 
between the 1979-1986 juvenile in:tices fran the NMFS fall survey am 
the col:respardin:J mean CPUE in:tices of juvenile bluefish fran the 
coastwide shore fishery. Bluefish recruitment silo! 1974 sha¥ed 00 

cc:n;istent t.rerd; the stIaq 1977, 1981 and 1984 year-classes 
cxxmTed at irregular intervals. Despite the qeograp:uca1 
limitatia1S of the NMFS survey, we asamed that the 1974-1986 
juvenile in:tices accurately measure bluefish recruitment fran cape 
Hatteras, North carolina to cape Cod, Massadlusetts. 

Examinatial of the stock-recruitment relatiCl'lShip for Atlantic coast 
bluefish revealed that spawnirq stock size fran 1974 th:rcu;Jh 1986 
aCXXJUl'1ted for ally 14.5% of the recruitment variability, 'Whereas 
mean Mardl win1 vectors (100 d!jrIas/a.ri2) off of Delaware Bay and 
Al.bennarle sam, N.C. explained 72% and 56% respectively, of the 
bluefish recruitment variability. When spawnirq stock size and the _ 
Mardl win1 vectors off Delaware Bay 'Nere merged into an 

. envircnDent:ally-depen:ient stock-recruitment D:Jdel, this two-variable 
mcr1el explained aver 86% of the recruitment variability fran 1974 
t:hrcu;Jh 1986. 

'!he :results of equilibrium yield D:Jdelin:j suggested that the highest 
sustainable yields for Atlantic coast bluefish (62,000 to 68,000 mt) 
occur at fish.irg rates between 0.30 and 0.40. 'lbese D:Jdels also 
predicted that the bluefish stock ~d eventually collapse if 
fish.irg rates exceed 0.60 for an exten:Jed period (10-15 years). 
Given that fish.irg rates al adult bluefish have recently iIx:reased 
between 0.30 ani 0.40, it seems wise to inplement sane restrictions 
en the :recreatiooal an:! ccmnercial fisheries to stabilize F at or 
below the 0.40 level. 

2.3.2 Discussion 

Initial questioos centered ara.n:l the methods used to age the catch data, 
ani on the estimaticn of DDrtality ani stock size fran the VPA. It was noted 
that the catch fran all years was aged by a CCI1i:>ined age/ler¢h key developed 
fran sanpl_ taken coastwide aver the 1982 - 1986 period (N = 4861). '!he 
groJp reccgnized that use of the key in this manner might bias the catch-at
age matrix it gn:JWt:h is variable fran year to year. Exam; naticn of 
:recreatialal. survey data in:ticates that ler¢h frequency distrihrtion m:rles 
are consistent aver time. '!he possibility of stratifyin:j the age/l~ key . 
by years was menticned. It was suggested that a catcn-at-age matrix 
detennined by 1er¢h-frequeJ'x:y m=de separaticn methods or lergth-based cohort 
analysis [e.g., the method of JaleS in sims (ed.) 1985] might be useful in 
future ~ for cx:uparative p.u:poses. 
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()leSt.iCl18 were raised alxut the large increase in fistU.n.J Dmtality 
in:iicated by the VPA fran 1985 to 1986. '!here was di solSSiem of the tunirg 
measures E!I1ployed to calibrate the estimate of teminal. F, an:i the reliarx::e of 
the procein:e at relative steck size estimates derived fran NEFC trawl survey 
data was noted. It was ~ that instead of cxmpsrinJ the entire series 
of predicted Fs with the exploitatiat in:Jex used to calibrate F, that the 
latest estimate of fish.in; Dmtality (teminal. F) be predicted by regzessioo 
of VPA calculated F versus the exploitatia1 in:Jex. An analysis of catcbability 
versus bluefish stcx::k size ~ that an inverse relaticnship may exist 
whidl ~d cause fishing Dmtality to rise Dm'8 quickly than fish.in; effort 
as the stcx::k c1eclines. 

NEFC trawl survey an:i recreatiCllal fishmy survey in:iices of yay bluefish 
ab.lrXJaraa :inllcated that stIaq year classes occurred in 1977, 1981, ani 1984. 
Recreaticnsl. survey data :inllcate aa:titia1al. p:8Sible sltaq year classes in 
1978, 1980, ani 1982 as wil. Q:ronn was expressed over the in:x:rlSi.st:eR=ies 
between trawl surve:t :inllces ani VPA estimates. It was noted that the 
aSSlmpt.icn of full recruitment to the fishmy for· ages 1+ was made based on 
catch prcp:u:tioo at age. It was ~ that anmal differetres in t.l'la 
availability of bluefish to the recreatiCDll. fishmy might result in sane ages 
not be.in:J fully available to the fishmy. Further analysis uSinJ a partial 
recruitment vector derived fran a separable virtual pcpllaticn analysis (SVPA) 
may help resolve this cpestiat. 

'Ille VPA ani cat.ch curve analyses :inllcate that recent fishing mrtality 
rates have rarged between 0.1 - 0.4. Analysis of stcck/recruitment data usinJ 
the Sbeplem model (1982) i.ncol:pJratin; wim stress effects em recruitment 
S'lccess inllcated that maxiDum yield frail the fishmy ~d occur at a fistU.n.J 
ncrtality of about 0.40. It was noted that this relatialShip was beirg driven 
by the three year classes that arpear to be stIaq in the survey data. It was 
~ that an exam; natim of the autocorrelatim of the residuals of 
regressial might be useful. to help validate the DCdel. It was also noted that 
the statistically significant oorrelatiCX'l between wim stress an:! recruitment 
S'JCCeSS may be due to randall chance; further efforts to validate the 
relatia1Ship wet:e erxxuraged. 

Qn:Lsit estimates ~ that fishing DDrt:ality m ya.Jrg of year nay be 
an order ot lB)I'1i1:1Xle less than m the adult stcx::k due to l:imited availability 
to recteatiCllll an;,lers. 

Disa ..... of the specific details of the assesS"'P"lt presented ~ . 
several r;o.BaJ.e ad:fitia1al. analyses that need to be cx:apleted before definite 
CCIlClusiaw can be drawn. Tak:in:.J these several SUjgeS"tia'lS :into acxn.mt, 

. ~, the participants felt that the highest sustainable yields for 
Atlantic coast bluefish cxx::ur at fish:iD1 rates between 0.3 an:! 0.4 ( yield per 
recruit analysis, usinJ a natural ncrtality rate of 0.35). 'lherefore, it 
wtllld be umdse to allow fish:iD1 rates al bluefish to exceed 0.4 for 1lX)re than 
a few years. Fish:iD1 rates a1 adult bluefish have recently risen an:i it may 
be wise to stabilize F at or below the 0.4 level. 
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2.4. SP.EX:!IAL TOPIC: HERRmG ASSE$MENl' MEJX)[S 

A review of foor cn;JOin;J projects was presented by researchers analyzirq 
the status of the coastal Maine - New Brunswick herrin;J stocks. 'lbese 
projects in::lme 1) larval herrin;J stuties, 2) et;R bed smveys, 3) "_I brit am larval smveys, ani 4) aco.JStic smveys. A 
descripticn of each project was followed by dismssioo of the methods ani 
current results. 

2.4.1. I.axval Herrin;J Project 

'!his researdl is a cxntirua.tia'lof stuties oriqinally carried cut by the 
Maine tMR with the oojectives of ~ lal:val pra:1uctiat, transport 
su:r:vival ani grcwt:h. 0 il(onents of the project are analyses to determine the 
relative ~ of early w. late spawrrl.n;J, larval catch rates, survival, 
an:! winter mortality rates. A portia1 of the researdl is utilized to forecast 
sardine catches in the Maine juvenile or fixed gear fishery, e.g. the 1988 
catch of the 1986 year class of herrin;J. An unierlyin;J assllnption of the -
researdl is that there is 00 direct relatia'lShip ~ larval ~ ani 
year class size. For this reasal, a number of pcpll.atioo characteristics are 
ca'lSidered in makirg the forecast. '!he forecasts have generally been quite 
goc:xi with efficien::y ran:Jin;J fran SO to lOot of the actual catch. 

'!he diso'ssim that followed the descripticn of this project generally 
centered arcurd the validity of the cala1l.ated iniioes ani their cq:plicability 
to the broader stock carept acxxJllI'lted for in the NEFt: VPA results. Sprin;J 
larval surve::I iniioes cala1l.ated for 1986 in all areas wre very high in 
cx::arparisal to other years. '!he questicn of wilether the iniices fran saxrples 
alOJ:'g the Maine coast wre representative of smaller 'stocklettes' vs. the 
generally accepted stock was' disolSsed. It was ~ that the question of 
stock stl:ucture nay need review given the fact that several questions of stock 
identificaticn still exist. For exanple, biologists are unsure where the 
juveniles in the New Brunswick fishery originate. 

2.4.2. Fq:j Bed SUl.Veys 

'!his project, cx:n:lucted sin::e 1983, utilizes bottan sanples ani video 
cameras to define the habitat dlaracteristics, substrate, ti.mirq, am the 
extent (size) of iniividual spawni.n; sites alcrg the eastern shore of Maine 
rorth to Grani Hanan Islam. '!he results of this research provide the basis 
for fishery indeperDmt estimates of spawrrl.n;J stock size fran eq:J ~, 
based al estimates of the area an:! nt.Jlli:)er of eggs at all spawrrl.n;J sites, ani 
an estimate of adult size ani fec:un:tity in the area. 

Fstimates of the quantity of fish which spawned at ooe site in 1986 
calculated usin;J this method awear to be quite high given VPA estimates for 
the entire coastal stock, ani an explanatioo of this ~ irronsi.sten:.y 
was not readled. Estimates of egg ~ at this site seem quite accurate. 
Fecun:tity estimates used here were taken fran the literature, an:i it was noted 
that direct measurements a1 the spawrrl.n;J fish ctseIved should be made. One 
ass\.Ill'¢im that may require further exami.naticn is if the et;R mat is 

13 



cc::ntirJ..Dls in bath thickness am integrity. '!he questiat of whether or not 
herrin} are serial spawners was raised in light of the results of other recent 
research in:licat.in;;J that species such as mackerel ani arr.bavies ~r to be 
serial spawners. Participants felt that this does Itt seem likely, however. 
Possible partial. reasaw for the i.ncxnsisterx.y between VPA estimates of 
spa.wn.in:J stock size ani estimates fran the egg bed anveys oould be that 
mature herrirg may not spawn eadl year, or that estimates of natural Dmtality 
may be :i.rx:olOlOect. Further examinatiat of spawn.i.rq stock biaaass estimates 
:fran this ~ are needed. 

2.4.3. I.aJ:val. am JuveiUle SUrveys 

'!he primary ci)jective of this project is to examine the "_I 
nature of herrin) in eastern Maine ani New Brunswick. Specific goals irdt¥ie: 
1) the locatien of spa.wn.in:J areas at either side of the border, 2) determinin:] 
the distribltien of brit (~ juveniles) alCD) the Maine and New Brunswick 
coasts, am 3) det:el:mi.niB] the oriqin of juveniles alCDJ the coast tlu:'cu.:Jh the 
examinatioo of otolith ~loy, microst.zucture, ani elemental Oi.lcsitioo, 
am the ~logical charact:eristics of the brit herrin). 

Brit anveys were cxn:1ucted between Boothbay Har.bor and the u;per Bay 'of 
Fundy en three oc::casicns durin:) 1987. Brit were oI::Iserved am collected 
inshore in late May ani early June: no significant quantities of brit ~ 
observed inshore later in the year. 

'lhree larval. surveys ~ CXIJ:I)leted in Sept:aIb!r ani Oct:ci:m' of 1986 
between Mt. Desert Islani ani st. Jc:ims, N.B. CXI1Sistin] of 50 staticms 
arrarged in a grid pattern. Plots of the di.st:ributicn of three size graJpS of 
larvae l¥elO'e presented alaYJ with plots of the distriblticn of possible prey 
items ani hydrograplic parameters. Back-cala.tlated estimates of spawnirq 
stock size fran larval. abun:1an::s estimates dXained durin:) these surveys \Vere 

quite lCM in CX'IIpBrisa'l with estimates which were extrapolated fran egg bed 
surveys. Irdeed, estimates of spawnirq stock biaaass for the entire survey 
area ~ ~jmately equivalent to estimates derived fran ally <me egg bed. 
Spa'Wn.in'J stock biauass estimates base:! at larval. ~ data are Itt 
oonsiderecl to be as accurate as estimates derived fran egg abun:1an::s estimates 
or aaustic surveys since the st:arxiirg crcp of larvae at arfJ point in time 
durin) the spawnirg seSSQ'1 a'lly represents a fracti.cn of total larval 
prcductien dI.lriJ'q the spawnirq seaSQ'l. 

2 .4 .4. Aca:8tic SUl:veys 

A _ suxvey designed to detemine the overall distrihItiCl'l of 
herrin) in eastern Maine was cxn:1ucted in the fall of 1987 in order to provide 
a basis for future ac::custic assessments of herrirxJ in this area. '!he 
equipDent used ani the scmplin:) design was described. While echcsoorner 
traces characteristic of herrirg aggLegatiaJS were dXained ciurin;J this survey 
an:! preliminary estimates of adult ~ alag suxvey tracks were 
cala.tlated, there has been ally limited verificatiCll of the species sanpled by 
the~. 'Ihi.s suzvey iniicated a CXIJ:I)lex distrihItiat of adults arxl 
juveniles in the area. It ~ that spawnirq stock assessments alcn:J the 
eastern Maine coast need to be \.1I"dert:aken at kn:Jwn spawnirg sites. Further 

14 



research is needed, usirg capture tedmiques, to detemine the size 
C1A'iositim of herrirg offshore. '!his Y«)rk has raised questicns c:x:n:emin;;J 
the sepa.raticn of stcx:ks in eastern Maine am Gran:! Hanan Islani. 

2.5. SPECIAL 'roPIC: ES'IUARINE WINrER FI.ClJNJER 

A sinple life history na)el was develqa1 as part of the EPA Fstuarine 
stuiies to provide a framework to stuiy the effects cd p:>llutants ell livin:J 
marine resooroes (IMR). '!be purpose of this na)elirg stuiy was not to 
develql specific nnnters, because the ir1ut data are not available, tut to 
~ ~ to the goal of evaluat.in:J relative effects of p:>llutian on 
pcp.1latialS • 

Presently, scientists at the NEFC Milfcm1 Lab are stuiyirg the 
reproductive success of winter fla.uXJer. :rurther develcpnent of this na)el 
may :in:x>l.'pOrate starvatioo, disAase, predatioo, ani pollutien mrtality 
CUlIXll:ents based en these stlxlies. ~ in ani cut of the affected 
habitat, nastly by adults, will also be ircluded. Partiticnil'g nmtality due 
to these OI'Ialellts will be difficult, especially since mrtality due to 
pollutiCll may have vcu:yirg illpacts. In order to estimate cart:ril:utiCllS by 
each <XJllJOOent sensitivity analyses will be perfomecl to sinulate varyirg _ 
o "Iasrt:s. 

At present, causes of c:han;Jes in the pc:p.1l.atiCll at different life stages 
are not clearly un::Jerstood. Experiments shcW.d be cxn:lucted that stuiy in 
situ effects of pollutants en the resoorce, because laboratory results may not 
be directly awlicable to the natural envira'lDent. 

2.6. SPECIAL 'lOPIC: BrACK SFA BASS 

2 • 6.1. Review of ~roaches to assessment of black sea bass 

Life History 

Black sea bass are prot:ogenoJs sequential heJ:maPlrodites within the family 
serranidae. Female sea bass mature by age 2 ani may unEr:go a sex d'large 
between ages 1 ani 6, with 'JOOSt swit:cbi.rq occurrirg between ages 2 arxl 5 (127 
to 255 1IIll SL). Not all females d'lan;Je sex (about 49% acxxm:lirg to Mercer 
1978), alt:llcu#l there is sane evideJre that all falBles have the potential to 
develq;l into males (Wenner et ale 1986). Male sea bass mature by age 2 am 
are generally the pr:w-mi nant sex after age 4 or 5. 'lbe:refore the pcp1lation 
at arrj qiv.m tilE may cx:ntain. females which will remain female, females which 
are in tranlitia'l to male tut still serve as functiaal females, males which 
began life as males am males which are the result of heJ:maPlroditic females. 

Growth rate ani potential max:inIJm size varies between the sexes. Male sea 
bass have a value of K, fran the va1 Bertalanffy qrc7Nt:h equatioo, between 
0.163 ani 0.207 ani max:inIJm len;;th values between 449 1IIll ani 498 nm (Alexarx:1er 
1981, Mercer 1978). Females have JD):r8 variable K values (0.138 to 0.356) b.rt 
lONer potential qrc7Nt:h with max:inIJm len;;th between 330 ani 438 1IIll (Alexanier 
1981 , Mercer 1978). 'lbe:re is also evideroe that qrc7Nt:h parameters ani size at 
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50% maturity vary by latitme, with larger, slower g:rowirq imivicbm1s in the 
mrthern em. of tne rarqe. 

Assessment P%'t;t>lems 

'!he hennaphrcditic life hist.ozy strategy of black sea bass arpears to be 
unique aJIDq the exploited finfish species of the North Atlantic ani also 
presents unique· prci)lEIDS in preparin; a pc:pllatiCll assesenent. '!be follawin;J 
are sane ; SSlleS which may pr es mit a prci)lem. 

f.t:)rt:ali ty estimatial 

Given the growth dlaracteristics of the two sexes, the natural. D:lrtality 
rate estimated fran usual cx:tJort metbx1s will also differ. Females have a 
higher . rate (M), yet saDe of the fauales ocntrib.ttin;J to the apparent 
D:lrtality rate will oot actually die blt will have a'lly d1arged sex. '!he 
result will be a varyirq estimate of M depeniirg a'l the rate ani size of 
transitial. If fish.irq mrtality (F) reduces the estimated M by alterirq the 
rate of transitial, then an iR::rease in F tray mt result in a linear iR::rease 
in total D:lrtality (Z). lb;t likely tne level of F is high encujl to mask the 
c::han;es in M relative to z. 

1q! ard size at recruitment 

Just as the rate of transitioo fran fEllBle to male may affect mrtality 
estimates, it may also affect the estimate of age am size at recruitment. Sea 
bass tern to stratify by depth with smaller fish bein;J in shallower areas, 
therefore the age at full recruitment to a fishery will also vary by area (lI:M 
1981). 

Y/R am SSB/R 

Siooe the growth potential of the two sexes varies, the potential yield 
per recruit will be affected. '!be yield will vary acccrdin:.J to the ultimate 
sex of the imivi.dual, with a higher short tenD yield resultin;J frail mre 
males beirg prcdJlOed. '!be tIade off is fewer fEllBles am lower spawnin;J stock 
biauass. 

'!be ultiEt:e prci)lem is lack of kn:lwled;Je abalt the basic biology am 
behavior of the species. It will be difficult to lOOdel the effects of fish.irq 
without ,."."wte baseline informatioo abalt the social structure of the groups 
within a r..t, the factors regulatin;J the frequency of sex reversals, 
reproductiva SQXW!SS urder different sex ratio scenarios, ani whether 
CXJ!PPnsatia'l for fish.irq D:lrtality ocx:urs. E\lrt.henD:n'e, we do net knew if year 
class strergth will cause a density depen:1ent respcn;e in growth as ~l as 
transiticm rate. 

'!be ~cn which will have to be taken is to use stcchastic yield 
lOOdels with varioos sex ratio scenarios. Unler different fish.irq intensities, 
different respa1Ses nay ocx::ur in the reproductive potential am sex ~ 
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fl:equen:y. CD! assmpticrt will have to be that the Same type of responses will 
ocx:ur ~ the p:p.tlation an:i will rot just be CXJ1I1I.mity specific. 

2.6.2 Discussion 

}qe of maturity, sex ratio at size am growth rates for black sea bass 
were presented. '!he limited data (Xl these parameters ~ the life history 
pattems for the northern stock is different fran the so.rt:hern stocks. 
hklitiaally, fistlirq mrtality, particularly the selective nmtality (Xl 

faster growin; males, ccW.d have an effect en the aexurate deteminatiCl'l of 
these parameters. '!he need for integrated regia1al. stulles a\ basic life 
histoz.y pattems was identified. 

Ill'portant C<litCl'ert:.s of a black sea bass assessment will include m:xlels 
of the growth rates of seJOV" Oiitaletlts of the stocks am sex c:harge at size. 
No specific reo iiiierdatiOOS CIl lnodelinJ growth rate bet:ween sexes ltJere given 
other than to reo:lgl"lize that the differenoa may be insignificant. It was 
Sl¥'jgeSted that sex c:harge cculd be m:xleled as either a CXI'lStant or density 
depenjant :furd:ion of size. A possible prd:>lem was raised in maximizirg yield 
per recruit fran large males vmile ~ p:p.tlatiat reprtxiuctive 
potential. 

sinulaticn nw:x1el in;} to assess the effect of different manaqe.ment regimes 
00 a species with a similar life histoz.y pattem sunests black sea bass may 
be very sensitive to exploitatioo. '!he lnodelin;}, performed with the 
prot:ogernJs he.noaJ:fu."odtic grooper Epiner::tlelus cruent:atus, ~ that age of 
entry into the fishery shruld be delayed to avoid the effects of sex specific 
IOOrtality (Huntsman ani SChaaf, 1981). A similar lnodelirg cq;:proacn with black 
sea bass may be useful. 

'!he met.hod of CCl1p.1tirg the recreational harJest of black sea bass was 
clarified. RecreaticnU catdles 'Were the sum of catdles of type A, B1 ani 0.5 
x B2 (A: catch available for identificaticrt ani measurement of leD;lth ani 
¥Jeight; B: catch not available for identificaticn ani either used for bait, 
cleaned or discal:ded dead; C: catCh released alive). '!be 0.5 adjustment for 
B2 catdles was an aSSlwri hook ani release mrtality not based en aI:rf direct 
eviderce for black sea bass. '!he inp:)rt:.ar¥:8 of this assmptioo was stressed. 

FUrther analysis needs of recreatiCl'1al ani cxmnercial catch data ltJere 

identified. '1be need to describe the variatiat of recreatiooal. catch 
estimates was mentiooed ~ to the high coefficient of variatioos associated 
with these data. Effort am cxmoercial 1an:tirr:Js data require further 
analysis. 

A quantitative assessment of black sea bass is considered a high priority 
item by the Mid-Atlantic CcAJrv::il. Interest in seei.rq a oooperative effort 
arocn;;J research ~ies to perform the neoessaz.y researdl. to cx::atplete the 
assessment was expressed. Specific researdl initiatives a1 age of sexual 
transitien, aq~, regia1al. or stock specific growth variatioo, am the effect 
of artificial habitat en production ltJere ~. 
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Waltz, W.,Roumil1at, W.A. and P.K.Ashe. 1979. Distribution, age 
structure, and sex composition of the black sea bass, 
CentropristiS striata, sampled along the southeastern coast 
of the United States. S.C. Mar. Res. Cent. Tech. Rpt. f 43. 

Figure 2.6.1. Percent ~ of geXIJal types of south Atlantic 
CeilLLwxjat;1, striata at age. . 
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Wa 1 t z, W., Aou. i 11 at, W. A • and P. K . As he . 1979. 0 i s t rib uti on age 
structure, and sex composition of the black s!a bass ' 
Centro ristis striata, sampled along the southeaster~ coast 
o t e Unlt! States. S.C. Mar. Res. C!nt. T!ch. Rpt. , 43. 

Figure 2.6.2. Percent f.recpn:¥ of sexual types of Scuth Atlantic 
C§1b;smift;1, striata in each 10D11l size int:m;val. 
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Figure 2.6.3. Black sea bass sex ratio 1983. 
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3.1. SPECIAL 'lOPIC: SPAWNING srocK BIa.mss PER Rrou.IT EST.IMATES 

3.1.1. Review of SSB/R ccn:ept am theoretical behavior 

'!he C::a"~ of spawnin;J stcx:k biauass per recruit (SSB/R) was a key 
element in the !l1ltispecies Management Plan develqai by the New Erl.;Jlan:i 
CouI'cil. '!be pn:pose of this sessial was to review the c:xn:ept of SSB/R an:! 
sane of its theoretical behavior, am to examine SCIDe refinements which were 
made durin!l develCpoeut of the Plan. 

SSB/R was defined as the bianass ccntril:ut:ed to the spawnin;J. stcx:k by 
each new recruit aver the lifetime of that recruit in the fishery. 'lbe SSB/R 
IOOdeI is analogoos to a yield per recruit na3el, with a term added to acxx:unt 
for the prqxntioo mature at age with SCIDe acklitia'lal. aS9mpticn; (Sissenwine 
& Sheplerd 1987). A related ccmoept is percent maxinIlm spawnin;J potential 
(%MSP), whidl. is the prcplrtia'l of the max:imJm possible spawnin;J bianass 
(adlieved at F=O) prodnced at various CXJIt)inatioos of fish..irq lOOrtality ard 
age at entry. A useful fom for presenti.rg the results of SSBjR analyses is 
to plot %le5P as a fur¥::ti.oo of F am alternative mesh sizes. 

SSB/R analyses can be used to estimate the %MSP required for replacement 
fran an obsezved time series of ntmber of recruits am spawnin;J stcx:k bianass. 
'!his can be done by CCIlpU"irg the spawnin;J stcx:k bianass in year t to the 
nunber of recruits in year t + r (r= age at recruitJuent to the fishery). '!he 
prrolem, however, is that there is llIldl variability in the data, whidl makes 
evaluation difficult. '!he na3el assumes equilibrilDD cxn:titions, whidl are 
tmlikely to hold in the short term. CcXlfiden:e in arry one point is 1011, am 
the results should be viewed in the CXI1text of lag te.m averages. 

sane theoretical CXXlSideratioos at the behavior of SSB/R na3els ~ 
presented. A furx:1ament:al questiat is the relaticn5hip between theoretical 
(SSB/R) ani c:D;aved (SSB/R*) values. six pat:ent.ial prcblems a'l the 
perf~ of SSB/R as a :referen::e point wre cxn;idered: 

1. process error (e.g. recruitJuent variability), 

2. lDMSUl:ElOelit error in estimatirg both calculated am obsezved SSBjR, 

3. asaap:ialS in estimates of calculated SSB/R values of density 
i.niepemeIx'a in g:rt:M:h, fecun:I.ity, maturity ani adult lOOrtality an:i size 
imepen:&lt fecun:I.ity at a per weight basis, 

4. oon-equilibrium cxn:titions, 

5. ral-linear relatiCl1Ships between F ani SSB/R, 

6. obsezved SSBjR as a perfOl."mal'¥:e measure. 

Results of sinulations which addressed sane of these coroams TNere 
presented. It was ooted that usi.n;J the target SSBjR in the sinulations did 
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oot guarantee that the COZlOespadi.rg target F value ~d be low en:ujl to 
prevent stoclt declines. Disolssien en this point ird.uded wnet:her this result 
was due to the shape of the Ricker stock-rec:ruitment curve used in the 
sillulatia'1S. _ It was noted that this result was due to the target F l:lein1 
higher than what the pop.llatim cx:W.d sustain. SUd1 behavior can cx:xur with 
any st:cx:k-rec:ruitment relatia1Ship which is not a 0CI'lStant. 

It was noted that SSB/R is an equilibri\DD DDiel ani thus needS to be 
evaluated as a l~ tam average. '1his was reiterated several times. 

It was noted that since a lD'l-linear relatia'lShip exists between F am 
SSB/R, a small charge in the estimate of a target SSB/R may have lal:ge effects 
en target F's for a heavily exploited stock. 

'Ihe final diso)Ssien centered en the utility of SSB/R as a perfoxmance 
measure for management ~ees. Again it was pointed cut that it probably is 
not very useful en an anrull. basis. However, averaged aver a l~ time 
frame, SSB/R may be a useful biological referen::e point am can be CCIlSidered 
alcn:J with other irdicators (sudl as Fmax> of where the stocks should be. 

'Ihe SSB/R approacil awears to be valid for definirg a referen:::e point, 
l:ut it does not arpear to be awxcpriate for lIDli~ the cxn:titien of a 
stock with respect to that :referen::e point. 

3.1.2. DiselSSicm of Tedmical M:rrl.~ Gra.Jp TenIa of Referen::e 

Follcwi.n;J the pr 3S sntatia'lS a'l SSB/R theory am the review of SSB/R 
results presented in ~ (1987c), the follcwi.n;J c:iljectives specified by the 
Tectmical M:rrl.torin;J Gra.Jp ~ acXn:essed: 

(1) To reoad.l.e the differerD!S between the ccn:lusialS of the 
MUltispecies Plan am ~ analyses, am (2) to offer a scientific qlinion as 
to the validity of the assmptioos behiRi either analyses am to the 
usefulness of new ~ for dealin;J with the SSB/R cxxa¢ ~lied to 
Dllltispecies fisheries lIIiU1CiCjP'.ent. 

It was nct:ed that density depen:Jent o .. {ensatmy PJ:OOeSses are the usual 
l'Ill1 hypatbeaaa in the theory of fi.sh.in;J, alt:hcu;Jh the evideooe stglOrtirg the 
existen::a at aignifiamt: Oll,ensatory effects in the rec:ruitment p:mse is 
limited. ~ t:n. x:elaticmships are often aSEDnned to be cDrcured l?Y the laz:ge 
variabilit.y Ja tba recruitment precess. It was pointed cut, ~, that in 
the at:smaa of fim data en O"{ensatory rec:ruitment prooesses, the hypothesis 
of depensatary ncruitmellt at low stock sizes CXJUl.d not be rejected. 
Presently, it is unclear heM SSBjR would perfom as a refex:euce point at la.v 
stock levels if depensatmy prca!Sses were ocx::urrin!J. 

In a similar vein, details alxut the data used to det:emine seasonal. 
timir:g of spawni.rg activity, fecurdity, growth, am fi.sh.in;J 1l¥)rtality 'NeI"e 
di solSsed with respect to de'tennininJ the sensitivity of the procedure for 
calculatirq SSBjR estimates. 
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It was recxXJuized that, in certain instarres, the staff of the New 
Erglani Fishery Management CoJn:il had used sanewhat different data sets in 
their SSBjR calculatiCl'lS. However, differerres between the SSB/R analyses 
performed by the CoJn:il staff ani those performed by the NEFC were rot 
resolved durirq the present di solSSioos. 

'tJrx:ertainties exist abcut the statistical prcperties of several ratio 
estimators sudl as (1) maxiDlJID spawnin; steck bianass per recruit itself, (2) 
SSBjR i.scpleths, am (3) the ma.i.nt:enarD! targets. 'Dlese lJI'D!rtainties might be 
addressed by analytical techniques to evaluate of the plO~tia'l of 
variances, and altemately by siDulaticn or by resanplirq techniques for 
varian:e estimaticn. 

Further d i solSSicn ensued on t.11e relatia1Ship between effective arx:l 
n:Illi.nal mesh sizes, ani the fin:lin;J (NEFt: 1987c) that the effective mesh size 
in the fishery was ale ilx:h lower than the n:minal. mesh size (Table 3.1.1.). 
'!be ClR)licability of this fin:lin;J to the pnsent fishery was dlallerged due to 
possible inprovements that have cccurred in enforcsmeJIt. However, it was 
pointed cut that the current depressed state of the stcx::ks en:xmages oon-
carpliarDa, and that, even with increased enfo:roeuaIt, the situation is 
possibly ~ than seen previaJSly. 

Recx;)gni.zil'g the limitations of the presently available data on effective 
mesh sizes, several awroaches Vt1ere identified to ootain aCklitialal. critical 
data, ircl.uiirg: 

1. evaluate the age CUIpcsitioo of the laniirJ]s, in catpa.risal with the 
NEFC research trawl catches, and the size limits in the fishery 

2. measure actual mesh beirq used 

3. measure the size CUIpcsiticn of the catch durirq sea sanplirq 
research 

4. review enforcement data, am 

5. evaluate the selectivity of other gear besides the regulated otter 
trawls. 

Priorities for these ~dles Vt1ere rot reviewed durirq the di scussion, 
and it was ~ that these be reviewed by the SAW Work:irg Group on Data 
Nee:is. 

ccnc:m:ns Vt1e:re also raised as to the value ani reliability of the \1t5p 
targets and the estimatia'l of theoretical %!t)p for a given management regime. 
Evaluatioo of sqch estimates, particularly ccnsiderin;1 the equilibrium 
assmptialS of the SSB/R lOOdel., is prc:i>lanatic. MiiticnU :research was noted 
as beirq needed in this area in order to better evaluate the utility of SSB/R 
as a biolCXjical referen::e point. 
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'!he i:ap:Irt:.arx:: of CXI'lSiderirq the effect of the canadian fisheries al 
Georges Bank (Xl the degree to Wich the M.ll.tispecies FMP can meet its SSB/R 
goals was pointed alt. Simjlarly, the need to evaluate the effect of other FMP 
manaqeuent measures sudl as closed areas was PJinted alt~ 

It was roted that in stnx:turirq the specific management measures in the 
M.lltispecies nIP, the goal was to select CXJIi)inatia'1S of measures (i.e. F ani 
mesh size) that would generate future average %MSP levels that ~ equal to 
either maint:.enaooe or reblilcli.rq 1:al:get tKsP levels. '!he results in NEFC 
(1987c) ~ that the estimates of the anticipated %I6P levels un:1er 
c:url:ent manage'ertt measures are below the targets. P\Jrther, if the general 
awroadl used in the fcmllllaticn of the FMP tax'get %MSP levels ~ followed 
usirq revised analytic prcxadnres am updated data, lc:7Mer maintenance targets 
wculd be obtained for two of the three stocks where sufficient data are 
available: Georges Bank hadc1cck am Georges Bank yellowtail flcume.r. 

Altb::u#l several of the uncertainties roted above ccul.d affect these 
CXI1Clusia'1S, the D:St disolSsed issue was the age specific exploitatiat 
pattern estimated for different mesh sizes. '!be exploitaticn pattern for ages 
1 to 4 that was observed durirq the 1982-85 pericxi when mesh was regulated· at 
5 1/2" was noted toba similar to the thaareti.cal pattem that ~d be 
obtained fran a 4 1/2" mesh size as in:iicated by earlier experimental stulles 
(Taf)le 2.4). '!he close agxeement between this observed pattem for a 5 1/2" 
regulated mesh am the theoretical or experimental pattern for a 4 1/2" mesh 
~ that regulated or rx:minal mesh sizes rray behave in actual use like 
mesh as DI.ldl as ooe inch smaller behaves durirq experimental stulles. It was 
~, b.tt not agreed, that this calculated a1e-inch diff~ between 
effective ani rx:minal mesh sizes is an \JR;)er baln:i, am that the true value 
might lie between cne-inch ani zero. However, even if the difference wre 
zero, whidl was agreed to be lU1l.ikely, the theoretical %M3P levels for the 
three stocks woold still be lower than the original maint:enaJ'x:e or retW.ldi.n; 
targets. 

Given the c:xn:mns raised ab:1It ssBjR bein;J a theozetical equilibrium 
nrdel an:! the actual SSB/R c:iJservatioos result.in; fran ncn equilibrium 
ccn:iitioos, alternate bases for ''measurable criteria for evaluat.in; the 
effectiveness of the amended plan," as requested by the RegicnU Director, 
were dj soJSSed. 

'nle poaaibility of usirq SCIDe fom of aggxegate catch per unit of fishin; 
effort was di.,lSsed. It was ~ that defin:Lrg CRJE for certain 
functiCDUly si.jlar species grc:q:s \\Oll.d give greater sensitivity than a 
general aggxE9lte. en the other bani, it was SlIIJ}eS'ted that a mre broadly
defined au.! iJD!x, such as ale for all reqioos am all vessel classes, walld 
gl.lJe a mre tepl: esentative measure. However, several participants expressed 
~ abalt the sensitivity of CRJE-based in:iioes to lMaSU%e real-time 
c::ilan;Jes in pcptl.aticn status .• 

It was ooted that c::ilan;Jes in age or size structure of the exploited stocks 
shcW.d ocx::ur as a result of c::ilan;Jes in age specific exploitaticn patterns. 
SUdl c::ilan;Jes ccW.d be tested usirq :research vessel surve:y data am might 
provide an early in:iicatioo of the perfonnan::e of the plan. 

24 



'nle value of research surve!i in:tices to neasure management plan 
perfonnan:e was also BJted as beirg useful elsewhere e. g., draft Slmmer 
Floorder Fishe1:y Management Plan; striped Bass ManagEment Plan]. '!he 
possibility of usilq total fishinJ effort or VPA estimates of F as plan 
perfonnan:e measures was also dj sclssed, althc:l¥jl it was BJted to be useful 
ally in estimatirg fishirg mrtality in earlier years. 

Tectmical limitaticns associated with eacb of tne D&!sures disclSsed were 
BJted, an:! tne SAW came to no cxn::lusicn as to the most useful ~dl. It 
was stJ:JgeStecl that adiitic:mal. :research is needed to develcp adequate bases for 
evaluatirg short-term am la:q-t:em plan perf~. 

Table 3.1.1. ll"Irparisal of cilserved exploitaticn patterns for Georges Bank o:xl 
with age specific selectim pattems cxm:esp:nij.n) to a 4 1/2~' 
effective mesh [incll.l:li.rg adjusbieilt for 17" m:in.inIJm fish lanilig 
size]. 

ctserved1 
Exploitaticn 

Pattern 

Predicted Exploitaticn Patterns, 4 1/2" Mesh 

(A) . 

1 0.02 

2 0.52 

3 1.00 

4 1.00 

Prc:p:)rticn 
Retained2 

(B) 

0.17 

0.69 

0.97 

1.00 

0.00 

0.82 

1.00 

1.00 

Prc:p:)rticn 
Ian:Ied 

(D) 

0.00 

0.57 

0.97 

1.00 

lcecmetric mean of partial recruitment values dI.lrin; 1982-1985 
(fran se:rdulk am Wigley 1986). 

2Fran prcbit analysis of data in SDlladtz 1983, assnmirq 
selecticn factor of 3.6 (SDllavitz 1983). 

3Percentage of fish at age equal to or greater than 17" in l~ 
(Penttila and Gifford 1976). 
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4. MII>-14UIfr.tC FJ.SBm! lCI91liC:!S 

4.1. SPEX:IAL 'lOPIC: ~ AVAIIABILI'IY 

4.1.1. Review of prog%8SS 

In respc:I1Se to tenDs of reference defined in the report. of WoridIg GroJp 
11 durirg the 4th SAW, the use of NEPC resea:rcil vessel survetj data to predict 
relative availability of the l<:n;J-finned squid (IDliao ""lei) to the danestic 
fishery was exam; ned. '!his preliminary analysis identified fun::tialal. 
relatialShips between survetj-derived di spP.xsim irdices ani dcmestic catdl
per-mrit-effort (CRJE), \\tUdl seJ:Ved as an i.rxiex of inshore availability. 
'1hese djspersicn irdices wre shown to be imeperdent of squid ablniance as 
~l as free of biases resultinJ fran ct1arqes in survetj scmplin; by depth. 

'!he sb:agest oorrelaticn was fam between the prtpJrtia'l of tows in 
which·l'X) squid TNere taken durin; aubmn' sa.uveys ani the CRJE i.rxiex for the 
suoceedin;;J year; this inverse relatialShip was significant for all size 
classes analyzed. Results ~ that reliable forecasts of the relative 
availability of IDligo to the inshore dcmestic fishery nay be obtained fran 
NEFC 00ttan trawl survetj data. 

4.1.2. Develqment of a Research PlCXjLam 

'lbere are three potential paths in develq:>in; a :researdl progz:am for the 
assessment of lcn;J-fi.nned squid. '1hese are to: (1):revise the 0Jrrellt 
assesszrent to acxnmt for c::ilarges in the fishery ani knc:Mled;Je of the life 
histoLy of the species, (2) re-analyze the altemative uses of the SlUVey 
data base, as presented in WPlQ-SAWS, ani (3) design a survetj to specifically 
address the inshore squid availability issue. '1hese three approaches are 
di solssed below. 

1. Revised Assessnart: for I.on;-finned squid (!.oligo pealei) 

'!be nature of the lCUj-finned squid fishery has c::han!Jed significantly in 
the last several years. No lcn:Jer an offshore fishety prosecuted durin; 
winter by large, foreign freezer trawls, lcr.g-finned squid are IXJW taken 
a1JOOSt entirely by USA vessels, fish:irg en the shelf ani into shallow areas 
primarily dL1ri.D1 spriD:J am SlJl!lDer. '!his has stibstantially c::han!Jed the size 
(age) 0 il,aaitia'l of the catcil, ani nDrtality estimates lIIlSt be reevaluated. 
Total catcb is also less than durin; the peak years of the fishery (1972-76). 
In ac:kli.ticm, Jaf evi.c:1eB:e irdicates that the spawner-recruit relatialShip for 
this stcc::k way be stzU¥jer than aSSlnrec1 previously. Rather than updatinJ the 
assessment far this species based en popllaticn parameters detemined urXIer an 
cut:dated fl.shi.rJ1 regime, a revised assessment is IXJW warranted. 

'!he methodologies develqai in the previous assessment are still valid, 
based a1 current ~ of the popllatioo, so :revisicns wruld center on 
reevaluatial of the popllatim parameters associated with ct1arqes in the 
p:rcsecutia1 of the fishery ani inprcved kn:Jwled;Je of the life history. 
Revisioo of this assessment Woold involve: 1) updatinJ nx:nthly catcil in number 
estimates fran the foreign, dcmestic am joint venture fisheries, by c:x:ilort, 
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2) recalculatiCl'l of fish.irq (F), natural (M) ani spaWllirg (S) mrtality rates, 
ani 3) reevaluatiCl'l of the spawner-recruit relatiooship ani of the lIalthly 
relative fishin;;J 1l¥)rtality estimates. on::e all pc:p.1latioo parameters are 
detennined, yield-per-recruit ani spawnirg-stock-bianass-per-recruit 
s:iJlulaticns may be run to provide revised estimates of equilibrium yield un:1er 
the current fishin;;J regime. ' 

2. Potential alternative uses of tlle current survet data base. 

Preliminary results of research into tlle use of the current NEFC survey 
time series to forecast relative availability of IDligo to the inshore fishery 
was presented durin;J the meet.in;J. 'lbese preliminary analyses have pranisirg 
results, ani refinement of these analyses may provide very useful in:tices. 
Data shcW.d be reexamined on an area ard depth basis, possibly eliminatirg 
areas (or depths) wilere squid are never taken in a given seasal. AcXli.tional 
CX"'p'risals may be made am:rg the sprin;J am autual'l in:tioes, relative to each 
other am to CRlE. An iJIprovecl definiticn of directed effort in the squid 
fishery may also result in CR1E in:tices which better reflect inshore 
availability. 'lbese analyses have utilized alternative statistical measures 
based en survet catd1es. Equally, alternative neasures of central t:e.n:3en:y 
fran the fishery shalld be explored, given that mean CRJE may nlt be a 
representative statistic for annual relative fisb;ny perfonnarx::e. 

3. Design a survet to specifically evaluate inshore availability. 

IJrportant considerations involved in designirg a survet to provide 
predictive imices of inshore squid availability :in::lu:)e: 1) the time of year 
to ccn:luct sucn a survet, 2) the areas to be covered to provide the IOOSt 
infonnatioo en the locatioo ani ano.mt of squid, 3) develqment of a time 
series to provide relative in:tioes fran year to year, ani 4) the ability to 
provide tinely info:t:mation to managers ani irdustry. 

1) 'lhe current NEFt: autual'l survey has historically been able to provide 
CCI'lSistent abJnjance in:lices for this steck. However, many factors affect the 
steck between the time of this smvey ani the inshore fishery, ani ab.lrdance 
in:lioes fran the autual'l survet have not related 'Nell to subsequent inshore 
availability. It is unlikely that aCklitialal. field work durin;J the autumn 
~d iDpr:cJva CIl the data base already 00tained with the NEFC sm:veys. A rore 
awr'q)riata tJ.. to survet squid is prcilably durin;J sprin;J, shortly before 
inshore migra1:iaB to the fishin;J qroun:Js. '!he effects of lUlrtality ani 
envil:amental factors cx::W.d thus be minllnized. However, with annual 
variatioos in tS!p!rature am current pattems influerx::in;J the shoreward 
migratioo of squid, sett:in;J the exact dates of the survet 1:9 maintain 
caIparability between years will be diffia1l.t. 

2) '!be m::st likely areas to locate IDligo durin:J early sprirg -would be 
in the deep offshore waters fran sa.rt:hem Georges Bank ani SCA.Itl'nNest alorg the 
ea;e of the shelf. '!he distant-water-fishery had always been prosecuted 
durin;J the winter in these deep waters ani it is preSJ1IDf!d that the steck was 
concentrated there. '!he survey shaJ.ld be of a depth-stratified ranian design 
to provide consi.sten:::y between years ani allow catpmU::>ility of annual 
variatioos in distrfrution by depth due to migration. 
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j) A time series of several years will be needed to develop arty 
relatialShip with what is subsequently obsezved inshore. 

4) si.rre managemetlt regulatiaw are generally established in late 
autuDrl, any informatia'l ci:Jtained fran a sprinq smvey lIICUld have to be 
analyzed i'lllnf3di ately an:! used to adjust initial Values, if necessary. '!his 
will be nm:'e difficult for industry si.rre it will have very little time to 
adjust to ~ it regulatioos (ie. to in::rease gear if the st.oc:k is mre 
available than anticipated, or to DDYe gear to ather fisheries if less 
available) • 
Re:c "lie daticn 

Priority in researdl shcW.d ~ly be placed at revisilq the assesSIDPnt 
for this steck. If estimates of equilibrium yield are feud to differ 
substantially fl:aD. previous estimates, adjusbiaJts to allocaticnJ based en 
availability to the inshore areas" nay be inappcq:u:iate. cnce the assessment 
is revised, however, detailed research into inshore availability nay be useful 
in providi.rg adjUSbiEUts to anmal potential yield estimates. Designirv;J ani 
iDplE!lllel1t:irx) a new :resource smvey is net warranted until the ather 
altel:natives are ClCplored. 

4.1.3. oLc:cussioo 

Initial disolSSicn of the squid availability analysis focused in the 
linear :regressioos of autuDrl iniices versus CRJE. An exp:I1SIltial. function was 
PLop:eed as a possible model for the relatialShip. It was also pointed out 
that classificatial of smvey tows by weight instead of rn1lli=p..rs ltt1CUld result 
in CCI'1Sistent mrlts for the variables involved. It was eJIIilasized that, while 
initial results ~ extremely pranisilq, the analyses \¥ere pnUiminaLy in 
nature aJXl shcW.d be refined. 

A questicn was raised ~ sdlcol sizes for squid, ani whether or 
rx:rt: hydroac::D.1stics might be etployed to cdl:t: ss issnes of sdlcolilq an:! 
dj srersioo. However, the sqJ.id' s lack of a swim bladder an:! its variable 
positioo in tbe water collDll'll\1eL'e cited as bNo potential prci:>lems for 
awlicatiCDJ of hydroaa:llstic tectmiques. 

A d;SO .. ia1 ensued regarc:l.in;J the seasooal aspects of the analysis with 
respect to tM ~ fishmy ani management needs. 'lbe suitability of a 
fun::tialal. nal.at.ialship usilq autuDrl smvey data to predict suo:eedirg SInner 
inshore availability was cpesticned in view of iJx:reasilq daDestic offshore 
effort dI.Jrilq winter Dalths, ani it was ~ that pemaps similar 
relatialSh:i.ps need to be developed fran the sprinq smvey data. At this point 
it was c:i:se:rved that, historically, the sprilq smvey has been less useful 
si.rre squid' are off the shelf at that time; a S\K}iJ8Stien was made that, if 
timin;J was in fact the prci:>lElll, a solutia1 might be to add sanplilq stations 
at the en:! of the CUlOlOe&Jt sprinq smvey. An in:1ustry representative noted 
that necessary adjusbtents al its part to infOLllBtiCl'l en dlan;;Jes in squid 
availability c:x:uld be made al short ootioa. 
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Inprtant with respect to the pxop:eed :research pro:J:tam for analyzirq 
factors influax:irq availability of lag-finned squid, the need for a revised 
assessment was identified as the tcp priority. ~ was expressed that 
this assessment ~d be lIX)re useful if predictive capabilities for both 
inshore arxl offshore availability wre ackb:essed. 'lhis is i:q;:Iortant in view 
of the rapid ~ oocurrirq in the fishery, i.e., ircreasirq daDestic 
pressure, shifts in effort fran inshore to offshore areas, arxl the in::reased 
haJ:vest.in;J of small scpid. . 

4.2. SPEX:IAL'roPIC: I.QI; T.EaI ~ C'AroI OF SURF CIMf) AND oc:::FAN ~ 

'!be surf Clam-ooean QuahOg IMP OJl:I9utly specifies an MSY value of 50 
millia'l pc:a.1OOs of meats per year for the Mid:..Atlantic fisheIy. 'lhis value is 
problematic for several. rea.sa'1S: (1) it is based at an historic average catch 
for a period of years wben the surf clam pc:p.1laticms ~ i.'1 substantial state 
of flux, (2) it iB:luBi laniin;)s fran the inshore areas not regulated urrler 
the plan, (3) it does nat in::l\Xie provisicn; for resc:m:ces in areas such as 
Solt:hem New Erglam am Georges Bank, that began cart:ril:utin; to the larxl.irgs 
after the period calSidered for the lag-term average catch, ani (4) it is rot 
clear that average catch values, taken for any period, represent the "l<n;-
tenn potential catch" fran a stock. Althalgh the C'OXX1Oept of maxinum 
sustainable yield certainly does not ~ly in the true equilibrium sense to 
stocks such as surf clam that exhibit substantial inter-anrrual variability in 
recruitment, there is nevertheless the ability in stocks with lOtI natural 
nDrtality rates to "stock pile" fishable bianass, an:! thereby blffer the 
effects of highly stoc:nastic recruitment. '!he pl%'pOSe of the research 
described was to develc:p an analytical lOOdel. to exam; ne various constant catch 
scenarios in tenns of the ability of the stocks to SUJ;pOrt exploitation. '!he 
prOOlan of M3Y for the stock is thus cast as CI1e of det:ennini.rg the maxinIlm 
canstant caten, subject to the risks inherent in reducirxJ the stock to levels 
at which the specified catch cannot be taken. 

A st:oc:i1asti.c siDulatia'l lOOdel. was CCIlStruct:ed to siDulate the dynamics of 
surf clam p:pll.atioos urrler various constant catch strategies. '!he lOOdel. 
in:xlrporates provisioos for very infrequent l:ut st:tag year classes (as 
cb;erved in the Mid-Atlantic regia'l). '!he basic structure of the lOOdel. is 
outlined in Figure 4.2.1. Various pc:p.1latia'l dynamics data (mean ~ght at 
age, natural lIIDrtality rate, partial recruitment vector, partial maturity 
vector), as wll as infcmaaticn cn the expected frequeR:.y an:i anplitu:le of 
recruit:uaJt, and the specific harvest strate:N to be siDulate:i, are irp.rts to 
the ~ ptO!l1am. '!be recruitment process is siDulated by a llI1lti-nmal 
frequency di8tril:utiat: the frequer'x::y of recruitment is first detemined as 
"good" or "bad", based at a specified prcbability (in Mid-Atlantic sinlllations 
the frequency of "good" year classes was set at 5%, or a 1 in 20 dlar¥::e). '!he 
merle] first generates a unifcmn rarD::m nmter fran a to 1. If that rnl11'!b::...r is 
belOtl the cut-off for good recruitment, the recruitment is cha:racteri.zed as 
''bad''. A seccn:l pair of unifonn raman numbers is used in CCIljun::tioo with 
the specified mean an:! so of good or bad recruitment to detemine the anrrual 
recruitment value (the Box-MJell.er method for Gaussian raman nuniJers). Next, 
the siDulaticm determines if in fact there is sufficient fishable stcx:k to 
give the desired oa1Stant catch. In order to keep the siDulatiat fran 
craslli.rg, the maxinum allowable F in any year is set at 3. a (or a 95% annual 
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harvest rata). If the harvestable steck is mt sufficient, the anrt:ant catch 
value is set to 95% of that available at F=3. o. '!be siaulatia'l then uses an 
iterative tec:bnique to solve for the F level qivin) the specified eatdl, an:i 
the catch apltioos are used to solve for steck size, caten, ani to update the 
pq:W.atiaw ·for the next year of the siaulatia'l. At the en:i of siaulatia'l, 
distribItia'l statistics are 0CIIp1ted for F, eatch, spawnin;J steck size, ani 
total steck size. Also, the pzc:pJrti.cn of years in which the pq:W.atia'l was 
rot sufficient to give the specified cxnrtant eatch is OCIIp1ted.J 

semple irpJ.t data are based. CI1 research vessel. survey data (for startin) 
J1UII1bers at age), as 'Well as growth and natural mrtality rates based. a'l 
st:.arml:d. assessment tecbniques. Varials sillulatioos lIIere cxrduct:ed to 
validate the model sb.'uctul:e assmirg anrt:ant anrI.lal. catches fran 10,000 to 
50,000 mt of meats. It is ~ fran these preliminary siaulatia'lS that as 
constant eaten is in::reased above 25,000 mt, the frequency of years in whidl 
the steck is rot capable of ~ the cxnrtant catdl in::reases 
dramatically. Also, the mean F level in::reases 50 fold, and the CV in steck 
size ard catch ilx:reases with in::reasin) eatch. At levels in excess of 25,000 
mt, the steck does rot tuffer the effects of variable recruitment, ani the 
variability in the umerlyin) pcpllatioos ani the fishel::y increases 
dramatically. 'lhese results are preliminary, based. a'l au.y a fal DX1el 
sinulatioos. FUrther siaulatioos are necessazy befm:e reliable CXlnClusias 
can be drawn, as is a sensitivity analysis of the DX1el asSImptia\S. other 
siaulatia1S are bein;J cxrduct:ed to assess the 2g)licability of this·DX1el 
fOnllllaticn to other pq:W.atiaw that tray emibit very different umerlyin) 
pq:W.aticn dynamics (e.g. GeoJ:geS Bank surf clam) • 

It is feasible that a COI1St:ant eaten can be used as a surrogate for MSY, 
in tel:ms of defillin; a risk adverse harvestirg strategy for those stocks 
exhibiti.n'J appz:opriate pq:W.atioo dynamics (i.e. low M). Critical parameters 
such as the frequetx:y of "good" year classes will be vital to the oorrect 
intm:pretaticn of these results, as will of cx:m'Se be the na;t prci)lematic to 
detemine fran eupirical analysis. 

4 .2.1. Diso1ssicn 

In respcmse to a questicn a'l the surf clam growth rate used in the llDiel, 
it was stated that the density-depen:1ent growth rate was used. 

In ref ... lOe to DX1el evaluatiCl'l a ~cn was made to use the same 
sequen::e of raJdoply generated recruitment n1!l1t)p,xs in CXI'I'{8rin) the effects of 
alternativa cxnrtant caten levels Ql F ani steck sizes. 

A questiQ'l was rai sed as to whether the model w:nld show the same results 
if it TNere based. CI1 fixed fistlin!J mrtality rates instead of fixed eaten 
rates. '!be answer was prci)ably not, because a cxnrtant F will cause the catch 
to vary and the steck woold rea:wer llI)l:'e quickly. It was noted that the llDiel 
is currently bein;J DXlified to allow for F driven ani lIIllti-management 
cptiCl1S. 'lhese DXlifieatia1S will allow managers to evaluate different 
management policy decisiCl1S. It was pointed cut that I'1\JlIWal:'aJS DX1els have 
been used to examine the effects of constant F (Xl steck ani catch levels, an:! 
that constant effort management seems better for finfish stocks than constant 
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cat:dles. In respalSe, it was stated that managers may want to avoid a 
manageve it sc.twne that :results in extreme anrual. variability in catd'l, ani 
thus, a CCI1Stant catch scheme may have merit in certain ci.:rcumstances. 

A point was raised regardirg the DrX1els' recntitment mechanisms. '!be DrX1el 
aSSlDDpS that S'l<X'PSsive good year classes are possible; this may oot be 
possible in the natural envircnnent. In respase, it was stated that this 
cxW.d be evaluated in the DrX1el. 'Ibis might involve incoxporatirx} a spatial 
C:,! .... cnent; the age data are beilq reexamined to deter.mi.ne if there is any bias 
in the scmplirg or agin). 

A questial was raised as to whether there is en::u:Jh sm:plus effort in the 
system to respc:ni quickly to c:ilan:Jes in steck biaaass. It was rxrt:ed that 
there is saDe, t:ut prcilably not as JIIJCh as req.rlred in the DrX1el. A 
detemina.tiCll of :I:xl.!rda-lj' ccnii.tiCl'lS en effort respase will help deter.mi.ne 
when the maxi1!lDO catch a1lC7t\18d will be taken. 

A point was made that by irx:reasin) the catch \Vere ya.t PJSh.inJ toward 
Fmax, an:1 that at high F's the fishery be:) nes a pUse fishery directed to the 
stra'g year classes. '!here was agzeement with this point, ani it was oot:ea 
that surf clam processors may want to minimize variability arout'Xi the anrual 
catdl. 

A questial was raised conc.emirq the st.a:rtin:J ccnii.tiCl'l for the DrX1el. 
It was stated that the initial stock bianass was derived by aerial expansion 
of the 1986 survey data, ani that the DrX1el was ca1Strained by that estimate. 
HarMver, the point is bcurxi by Other survey points ani reflects survey 
availability. ,A point was raised ccn::mnin;J the spatial distribItiCll of the 
resaJrCe, (i.e., cacaitrated in several' areas), ~ that aerial 
expansial of the survey data may not be the ~iate point estimate. In 
reply, it was rxrt:ed that the st.a:rtin:J value for recntitment was the mean for 
the two good year classes. FUrtlletmJre, it was rxrt:ed that the spatial 
distrib.rt:.iCl'l will affect the llDrtality en the rescm:ce am that it is related 
to the reality of the fishery (i.e., vessels have preferred fish.inJ regioos). 

A questien was raj sed c:xn:mnirq the c::atparisal of the DrX1el outp.lt for 
recntitment ani steck size with observed values. It was stated that the DrX1el 
values lookad realistic, bIt that fomal sensitivity analysis has not been 
cx:niuct:ed~. 'Ibis was followed by a questial al DD1ifyin) the DrX1el to 
aoc:nmt far tha spatial distrit:utial of the resaJrCe. It was rxrt:ed that this 
will be att stad , l::ut the utility of this dlarge was UI'D!rtain sin:::e it does 
Itt xespcnl to the initial management request. However, given the 
mxmtainti._ in parameterizin) the DrX1el, the Dm'e inportant :results may be 
the general DrX1el behavior rather than the specific catch levels. In this 
ccntext, evaluatioo of altemate negative density depen:1etDa processes on 
recntitment suooess may give very different overall behavior of the DrX1el. It 
was roted that the DrX1el was still in its deYelopoent stage, was derived usin) 
parameters pertinent to the Mid-Atlantic steck, ani that for the Georges Bank 
stock the recruitment dynamics are different ani the DrX1el perfo:r:ms 
differently. Use of the DrX1el for the latter stock is still urrler 
exam; natial. 
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I Program MSPROB I 
WHar (Age) 
M (Age) 
PR (Age) 
PM (Age) 
Constant Catch 
Probability Good YC 
X, SO Good YC 
X, SO Bad YC 
No. Y.ars Simulated 

Monte 
Carto 

(X, SO Good) 

CCatch= 
Catch at F = 3.0 

• 0.95 

Yes? 

Compute F, SSB 
"'------t Total Stock 

No? 
Monte 
Carlo 

(X, SO Bad) 

GoTo Q) 

Figure 4.2.1. Logic flow diagram for p%tgLaJD !EiH:>B. 
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5. tIEKI}I; GRlJP REtUdS 

5.1. ~ GlUJP 9: MEIHXS OF MEN30RmG ~ rormrIAL CA'IQ{ 

5.1.1. Terms of Reference: 

Review the classic definiticn of maxinIJm sustainable yield (H3Y) as well as 
the qualificaticms associated with that definiticn. Ctmsider altemative to 
that definitia'l ani specify hew these altematives provide advice al either 
max.inun yield, sustainable yield, or the desil:ed cx::lIi:>inaticn of the bD • 

. Review existin:J FMPs to det:ennine hcAi this prcblElll has been· han:ll.ed un:1er the 
F01A. Make reo iilismticn; en future :research, p:>~ as well to art:! 
constraints in inplementatioo that might be evident. 

Members: Brian Rot:hschil.d (Olair), Ray CCI1Ser, TaD Hoff, Vau;Jhn Antha1y, 
Howard RJ1ssoll, Mike Fogarty 

5.1.2. Report 

No report was given. 

5.1.3. DisolSSioo 

Cbjective of group was noted to be to doounent p~:u:es for 
st:arda:rttized calallatial of lag-term potential catch fran an analytical 
assessment usinJ methods other than traditiooal su:r:plus producticn nrrlel s. A 
final report was deferred until. the next SAW; the need for additiCl'lal 
participatioo by meni>ers was noted. 

5.2. ~ GlUJP 12: SCIENl'IFIC GOAIS OF CD~ DATA Cfi FISHnG VESSELS 

5.2.1. TerD& of Refe1'a'D! 

Evaluate the utility of a sea sauplinJ pl:cqtaiD for collec:t.irq scientific data 
for enhan:in; oor ability to assess the status of stccks ani the likely or 
actual i:JIpact of specific manaqement measures. Evaluate the likely magnitule 
of sudl a pttJgIlam to meet different cbjectives. CcI1sider at least the 
oojectives of EaSUrinJ di.sca:r:d.irg practices, evaluatirg mesh selectivity, an::i 
ref:inil'g r 1ml1'1!S of fi.shin.J effort. 

Members: Jdln Masal (Olair), !)wid Pierce (Mass), Howard Rnssell (NEf!tC), Jeff 
Ross (NC), Fred serdlUk (NEFC), Ronnee SChul. tz (NEFC), sal '1'es1:aVeroe (NEf!tC) 

5.2.2. Report 

sea Sanplin; is an i:aplrtant program an:! provides data essential for 
certain stu:ties which is mt oth.et'wise available. In order to insure an 
orderly develcpnent of a sea sanplinJ plo:JLam at artf level of furdi.rg, it is 
i:aplrtant that a coordinator be identified an:! .chaxged with the responsibility 
for 1) identifyinJ the short tenn am lag tenn needs, 2) prioritizin; those 
needs, am 3) identifyinJ the rescurces necessary to meet those needs. '!he 
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graJp felt that because of the exist.in; experimental fisheries sea scmplin:J 
PnJgLdlU ani the EDCpertise which resides in the NMPS Regialal office, a 
coordinator shcW.d be located there. In additiClt, experlen:e gained fran 
coordinatin; the foreign fishin;J ciJserver PJ:CXJLdlU there will facilitate the 
establishment of this sea scraplilx.;J pl:og:tam. 

'!he graJp felt that at the present miniDun level of f\Jrdi.rg, varioos 
state, Federal, ani acaden;c volunteers could be utilized for short. tenn 
(quick fix) type projects. CCOrdinatiat of this effort is still essential to 
bIprove the efficient use of these volunteers am provide a focal point for 
requests. I.t:nJer tem questioos, hcwever, l«llld require significant funiirg 
an:! a prog:tam designed for integrated plann:i.rq. 

Given the n'lJ'l'i:!p-r of itaDs ~ch the gralp felt have been identified as 
informaticnll needs which relate to sea scraplilx.;J, there is a clear nea1 to 
prioritize the areas of ocn::mn in t:erm of short. tam vs laq term tilDe 
cxmnitment as· well as available rescm:ces to carry out such projects. '!he 
graJp is prepared to assist in suc:n prioritizatiClt ani examinaticn of sea 
sanplirg needs, but felt that pl:c:glOam design needed to be ad:iressed first. -. 
Withoot ooordinaticn, it will be a rcm:1an cq:.proach at best. 

5.2.3. DisclSSicn 

'!he first reo '"'en:1ation of the worki.n;J gralp was the need for a 
coordinator of arrJ sea scmplilx.;J pl:CXJLdlU. It was a;:p:eal duri.rg the di scussion 
that sudl a prog:tam needed coordinatiClt, whether by an individual or 
CDDDj ttee, bIt a decisioo regardiJ'q ~ oxganizatioo respa'1Sible for 
coordinaticm ca1ld oot be resolved in the CUl::Ient fOl:\Dll. '!here was sane 
diff · culty· "Ift!:II'a,; 'PY'r • f· n:lati · 1· .. t · ~ l.n ~..., speca ~c reo llliEL a1S ~ scrap l.n;;J pr~or~ ~es 
withoot initial developueiJt of the ~ ani potential. f\Jrdi.rg available for a 
sea scmplilx.;J prog:tam. Nevertheless, it was agreed that artf .iJc:eased sanplin:J 
activity beyaXl the 0Jrrent level wcW.d be beneficial. Specific needs that 
TNere raised iroluded .iJc:eased scraplirg of small-mesh fisheries (specifically 
the shriDp fisheIy ardl«litin; fisheIy), .iJc:eased recreatia'lal. sanplin:J, 
scraplilx.;J to provide better mesh size/catch data, am .iJc:eased scraplin:J within 
state waters. 

- Prioritize user needs based en respaJSes frail cnmcils, 

- Evaluate data needs involvirg sea scraplilx.;J am categorize scope into short
tenn am laq-tem, 

- Identify sea sanplin:J pl.03Lans already iDplement:ed ani evaluate 
effectiveness, 

- Dwel.cp st:an:iard data oollectioo methods ani data needs, 

- Identify resources to cxn:luct scraplin:J. 
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Pased a'l priorities for varialS data collectia'l needs bein:J 
develc:p:d by the Fishery ManageI!Ie It CcllIX:ils, identify ani 
prioritize these that would involve sea saDplin;;J, ani categorize 
into short-ter:m an:! lcn;J-term tasks. Define general data elements 
that shcul.d be collected in such scmplin;. A I'4lOrt is expected at 
the next SAW. 

5.3. ~ GRlJP 13: 1dFQJACl OF Pl<ES!'Nl' RRr }QNl' INl'ERVIEH SYSTEM 

5.3.1. Te:ms of Referen:s: 

Evaluate the present system of port agent interviews in tems of ooverage ani 
the questias asked to detennine if it might be able to provide better ani 
lIDre detailed infomatien a1 catches, fishin; effort ani fishin; practices. 
Alternate sau:oes of data or methods of oollec::ti.r¥J such inforJlBtia'l shcul.d be 
identified. -

Menters: Dar:ryl Olristensen (01a.ir), Tall Hoff ~), Guy Mard1esseaul.t 
(N'EFlC), SUJar.1oo Chan!J (NEFC), D:Jve st:evenscn (Maine). 

5.3.2. Report 

'!be workin!J graJp reviewed WP-11 an:l identified several isslpS mt 
ad:1ressed in it, incll.d.in!J: 

- Priorities for scmplin; an:l int.e.Niewin;;J nay rtt :reflect 0Jrrent needs 
of useIS. 'lberefore, criteria need to be established for cli:rec:tinJ 
interview effort. 

- '!be draft does nat review the overall questiat of vat portiCll of the 
lan:lin;Js data are covered in the weigh-out am interview databases. '!be 
caverage varies by species an:! state. 

I 

- 'lba draft does evaluate t.bf! dist:rib1ticn of scmples oollected. 

- A pnib]. exists in c:i:7t:ain.in:J North carolina l~ data in a fonnat 
c:, "t_IIIIe with interview data. 

It was re:> .aDd by the wcxid..n:J graJp that WP-ll be revised to a.ocamt for 
these points, an:l that the revisien be made available to the Data Needs 
Wol:ic.inJ Gra.Jp as scxn as possible. 

5.4. ~ GRlJP 14: ~ OF ~ AND 'mAWLJ}I; 'ACI!IVJ!r'/. CN 
~ AVAIIABILl'lY 

Review exist.irg informatioo en (1) the likely effect of trawlin; activity 
di.sruptirg mackerel sc:hcols, ani (2) the likely effect of year to year 
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variability in sea terparature en migratial of mackerel sdlools, ani evaluate 
the effect of these factors at the availability of mackerel. sdlools to USA 
fishel:men. Prepare reo "".daticn; al likely i.Dp:>rt.ar¥:e of these processes, 
ani a'l na;t pranising directiCllS am ~ for research shoold further 
informatial be required by managin:) agen:::ies. 
MfIJt)p..rs: Bill OVemoltz (chair), Rat Schlitz (NEFC), Tan Hoff (MMH::), Mert 
Irgham (NEFIC) 

5.4.2. Report 

'!he Working Gralp met am discussed the tenI& of referet'D!. 'Ihe problem has 
been that in the last several years, in spite of a large mackerel bianass, the 
:rec:reatialal. fishery in the spring has had SCJDe difficulty in catd'lirg 
mackerel, especially alag the VinJinia coast. 

Effect of Trawling Activity 

one SlXJgeStial has been that foreign am dcmestic trawling activity tray 
be dispP..rsing the sdlools during the winter fishery that has develcped off- the 
Mid Atlantic area am that this is ca1tril:uting to charges in distrihItial am 
her¥::e availability of mackerel to the recreatiaal fishery. '!be Working GroJp 
felt that this was prctebly net a significant issue, am that there are so 
many other factors that ccW.d c:han;Je the short tenn CCI1figuraticn of mackerel 
sdlools that it 'WOUld be a very difficult problem to sb.dy. '!be graJp felt 
that there was SCIDe eviden:::e available that trawling wculd affect sdlool shape 
shortly after a vessel made atOll, tut that there was no eviden:e to stJ;NeSt 
that trawling 'NCUld cause dlarges in distrihIticn SCIIIe llD1ths later. FUrther, 
the Workirx.J Gralp felt that there was no available eviden:::e to ~ that 
the activities of the fleet as a ~le 'NCUld have an inpact CI'l the inshore 
distrib.ttim of mackerel in the spring. 

'!be graJp d; solSsed the many other possible variables that may influen:e 
shoxt,-tem sdlool dynamics ani decided that sudl factors as naval am merchant 
traffic, diel charges in sdlool size ani shape, ani dispersal of sdlools by 
st:oms are all in ~tim during the time of the winter mackerel. fishery .. 
F\lrt:her it was felt that other evideooe is available to stJ;NeSt that the 
problem my be very isolated. A sb.dy by the Mid-Atlantic Fishery Manaqement 
Cc:1n:il that xeviewed the :rec:reatiaal fishery data for mackerel. Sl¥JC1eS't:S that 
the fishery is doing quite well, especially in the New York Bight area, the 
regien that traditicnllly pnXbres the best catches. It is possible that a 
lcx:al probl_ exists en the VinJinia coast. Informatioo fran the Polish 
researdl fishel:y in 1986 an:! 1987 showed that the Polish vessels have had no 
difficulty locating ani ranaining a'l laJ:ge CCI,,::entraticns of mackerel 
t:h:raJ;Jhcut the time of the fishery in the winter. '!his Sl¥JC1eS't:S that mackerel 
are available to the cx:mnercial gear ani remain COI'¥:S'ltrated even durirxJ the 
repeated trawling activity of the fleet. 

'!he TNO~ graJp felt that further actien al the issue of sdlool 
dispersal by fishing vessel s was a prci:>lem that even considerable directed 
research effort ani expense WOlld rot solve because (1) there are so many 
possible factors ~ting, ani (2) it TNtW.d be difficult to relate the 
activity in the winter fishery to events a1Shore several natths later. '!he 
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effects of trawlin;J at school size ani shape cxW.d perhaps be stu:tied by usin;} 
methc:x3s suci1 as aerial ~, :ratDte1y operated vehicles, hydroac.a.Jstics 
or sane type of typical research SUXVf!rj vessel. '!he results of this type of 
researdl. wculd pZ'Obably mt give satisfactoxy answers because of the :reascns 
cited alxNe. '!he WorXirg GrcAlp, tllcu3h, did feel that recreatialal fishennan 
am party lxlat operators in the Vil:qinia area cxW.d usefully be cart:acted to 
quantify the preblem arx:l collect sane infozmatiat. 

rrhe infozmatia'l provided to the Mid-Atlantic ca.n::il by a visitin;J 
scientist was reviewed. Al~ the referaJCeS cited did show that 
ca~rt:ratic:ns of haddock were made to charge CXI1figuratia'l by trawlin;J (Ona 
ani Olruickshank 1986) ard that llerrinJ can respcni to noise stinuli (Olsen 
1969), it was felt that the preblem of breakup of schools was rot addressed 
ani the informatioo did not ocntrib.tte llIlCh to ~ this issUe. 

Effect of Envir:aJDel'ltal ~ 

rrhe grcup also reviewed the inpact that the envi.ra1ment may have en the 
sprin;J distribJtioo of mackerel off the miane Atlantic area. Several 
different factors such as taperature, plllutioo, predaticn, an:! ~ in 
the Cllesapeake Bay di.scharge \¥ere di solSsed. S.iJre mackerel are so intolerant 
of cold water, ~ture seemed to the grcup to be the prOOable daninant 
factor in cartrollin;J the sprirq distrili.ttioo of mackerel. Sette (1950) 
StqJeStecl that mackerel seldan inhabited water less than 7-8Oc ~e alIa et 
al (1975) showed that mackerel swinmi.n;J speed i.rx:reased significantly belCM 6 
to ~. several stulles ~ that mackerel are seldon caught in research 
surveys or 0 ''''ercially below terperatures of sOc (OVemoltz ani Amersal 
1976: SheJ;ilel:d 1986). Amt:her stu:ty documented the northern shift in 
distribJtial of mackerel that ao:rupanied a wal.'Dlirq tren:1 in the mid 1970 I s 
alcn;;J the eastern seabeam (Amersal am Almeida 1977). 'Ibis rortherly shift 
in distributiat also coin:ides with a drtp in catches by the recreational 
fiShery ~ 1974-1976. 

rrhe Worldn; Group felt that altllcu3h tf'I'{'Prature is prOOably the 
:i.np)rtant drivin;J variable for 021trollin;J the spri.rg migratia'l, several 
possible mec:hanisIDs that interact ccW.d be inportant. '!he northerly shift 
menticned alxNe cc:W.d accamt for reared catches in the Delmarva area, while 
the tf'I'{'Pratm:e am magnitme of the Olesapeake Bay di.scharge may also be 
:i.np)rtant. st.aDa events in the early sprirq may also disropt the t.hento::line 
that fc:m. CD tba shelf, ~ very cold water with the near shore wanner 
water an:i tarciD; mackerel offshore. It was agreed that several events that 
cause insbcaw wt:eJ:s to I"BIBin CXX)l or tum CXX)l dI.1ri.rq the March-April period 
could cause the fish·to I"BIBin further offshore or start their northern 
migratioo early, tlms possibly bypassin;J the Delmarva area. 

'lbese factors cnlld be stu:tied by examinin;J the research vessel time 
series 1OO:re thorcu;jll.y ani utilizin;J time series· of envil:ament:al data that 
are available. Flow pattems fran Chesapeake Bay cxuld be examined by 
utilizin;J recx>rds fran USGS gat.Xjin;J staticr.s in the Bay. satellite 
infozmatial could be used to stu:ty sea surface ~ture :regimes. '!be 
¥JOrkil'xl grcup felt that a coordinated stu:ty that exam; ned these ard other 
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facton; might be useful in detem.inin;J the ~ that detetmine am 
influence the sprin;J migratia'l of Atlantic mackerel. 

5.4.2. DisolSSiCl'l 

Questias TNere raised ~ the historical pattern of recreatia'lal 
catches in the Virginia area relative to the ab.Jr1darre of mackerel. '!be 
reasa1S for inshore migraticn are traditicmally believed to be fcx:d 
availability, te',erature prefet."elO! an:! spawnin;J migratia&. since mackerel 
feed little durin;J the time in questiCl'l am spawn in the Mid-Atlantic Bight, 
it was believed that factors such as freshwater rumff, salinity, am 
particularly terpP..rature ~d have the greatest iDpact CI'l the mackerel 
migratioo inshore. 

'!he teIms of refet."elO! of the Worki.rq Gralp were fully met, am the 
members were thanked for their -work. 

5.S. ~ GRaJP 15: RESFARCH NEE[l) Fat EVAIIIATnC LIRELY BEJfAVIOR OF 
'lRICDR ~ Eat ~ OF SlJItJm ~ AND Fa3SIBLY 
BIllEFISH 

5.5.1. TenI& of Reference 

An cq:proach to eStablishinJ a "trigger medlanism" for inplementil'g management 
measures for samoer flc:mD!r has been defined. '!he statistical prqmties of 
several. of the inp.It data am the overall prqmties of the triggerin:J rule 
need to be further evaluated before the details of the tri~ mechanism can 
be specified. Identify resea:rdl activities needed to devel~ the specifics of 
the mechanism. Fstimate the ama.mt of time required for each research 
activity. If time is available, review possible simjlar nwachanisDs for 
bluefish, ani identify neeOed research activities. 

Meri1ers: Anne Ric:ilards (Olair), MarX Terceiro, Tall Hoff, Ray Censer, Jam 
Masal, Vic Cteooo, Tim smith, werdy Gabriel 

5.5.2 Report 

'!he dra:tt FisheJ:y Management Plan for the SIJII'IIer flc:mD!r fishay, 
prepared by the Mid-Atlantic Cc:l.1rx:i1, pxoposes managanent measw:es for sumner 
flc:mD!r in tB latera of the westem Atlantic Ocean fran North carolina 
northwal:d. 'lbrae years after the Plan is :iJrplemented, its success in 
achievin;J its stated management goals will be evaluated usin;J an adjustment or 
"triggeri.rg medlanism". If the evaluatioo shows that the goals are rot met, 
IOOre restrictive managP.stt measures will autaDatica1ly qo into effect. 

'!he prqxlS8d trigger medlanism is two tiered, with the priJDazy in:licators 
~ (1) mrtality estiJDates for ages II to III SllII'IDflr flc:mD!r based em NEFC 
sprin;J survey data, an:i (2) ab.Jr1darre in:lices fl:aD. the NEFC sprin;J offshore 
survey. '!be secnDary in:licators are (1) CRJE in the cxmnercial fishay, ard 
(2) CRJE in the recreatia1al fishay. To initiate rore strin;Jent management, 
both pr.ima%y in:licators ani a1C secnDary in:licator 1IIJS1: shcM that the stock 
is decli.nirg. '!he stock is <XI'lSidered to be in decline if the follOfNlrg 
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cx:n:liticn; hold: (1) a 3-year declinirg trerd in nmtality is nOt detected, 
(2) 3-year average ab.ln:1ar¥::2 irdices are within tl1e lowest quartile for the 
sprin) survfIj time series, am (3) 3-year CRJE averages (cxmnercial or 
recreaticnU) are within the lowest quartile for tl1e CRJE time series. . / 

'!he grcAlp agreed that further specificatioo of the irdividual medlanisms 
was Meded before a detailed progz:am for evaluatirg its overall behavior cculd 
be~. Questioos am ~CIlS that arose were: 

1. What is the best method for estimatirg lOOrtality? It was agr:eed that 
a VPA is possible with the data now in han:i, ani that this may provide the 
m:st reliable estimates. However, it was noted that VPA does not yield 
:reliable estimates of F for the JOOSt :recent years, am the variarxs of 
different estimates shcW.d be exami ned to detemi.ne the na;t precise 
estimator. A related questia'l was ~ mrtality of age groops II an:! III 
is the most appxc:priate measure to use. 

2. How shcW.d effort be defined for the cxmnercial auE irdiees? A 
IOOre detailed analysis of e.xi.stin;J effort data needs to be un3ertaken, 
in:luiin;J examinatia'l of hew tl1e total catch is apporticmecl aIID'g vessel 
classes ani ''m:i.rWIIlm pourXJage" or ''percent trips". Resul.tirg CRJE irdices 
shcW.d be validated by correlatia'l with survey irdices usirg correspa~ age 
classes; effort meaSlJreS can also be correlated with fi.shirg m:>rtalities -
generated fran the VPA (particularly usin) estimates of F that have cawerged) 
to detennine ~ CRJE will be prcportiooal to stock size. 

3. Definitioo of effort for a :rec:reatialal. CRJE imex will require 
considerable e.xploratioo of the :rec:reatia1al data base. Consideratioos 
include ~ to use trips directed 00 SlllllDAr flootmr, all trips that 
ca~t sunmer flootmr, directed trips for an asSf"blage of species that \t.OlJ.d 
be caujlt unjer similar cx:n:litions as sunmer flootmr, or sane variant of 
these; similarly ~ ale ncde (eq. party/charter boats vs. 
beadl/banklpier) might provide a lOOre precise estimate of effort than others. 
'!he approacn ~ was to start with several logical definitioos of effort 
ani to evaluate the a:uE irdices derived fran each by examini.rq the variances 
ani by t"X'II'{Brin) with other irdices of al:Jun:1aID!. 

4. l'bat is the m::st appxq>riate time frame for evaluatirg the 
inUcators? Is evaluatioo at 3 years too SOCI\ to reliably irdicate tren:ls, 
given the likely variability in the data? can a few years of historical data 
be in:lu::led in the time frame? 'lbese questialS can be evaluated by examini.rq 
the exi.stin.;J SlJIIIeT flootmr data. 

Once ti8 elaDents of the adjusbnent medlanism are lOOre specifically 
defined, the overall behavior of the trigger can be evaluated, both by usin:] 
the exi.stin.;J data bases ani th:rc:u:Jh sinulatia'l sb.nies. llata fran the past 
several years can be used to estimate scmplin) variarxe; for a sinulation 
lOOdel of the perfOI'lllal'O! of the prcposed trigger medlanism. '!his m;del can 
then be used to det:emine the likelihood of the trigger bein;J invoked in 
response to ~ in the resource. 
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19n:'aXimate time fxames for CXIlpletin;J the analyses wre dj scussed. 'n1e 
CoJrx:il xep;asentatives ooted that the analyses to SURXnt further 
specificatia\ of the in:lividual trigger mechanisma, particularly a'leS 
invol viD!J CPCB, l«:JUl.d be needed by the ern of Marcil 1988. '!he group estimated 
that these analyses cculd be CCIIpleted in abcut 5 l1D'1ths (of wor1tin;J time, rot 
elapsed time); however this estimate is very tentative. 'Ihe examinatioo of 
overall behavior of the triggeri.n;J medlanism could occur over a ICD;;ler time 
periai, as the ~ "Walld be in place for three years before tlle need for 
adjusbie.nt will be evaluated. 

5.5.3. Di..aolSSim 

~a1S were made to examine the iJrpact of large year classes in a 
depleted pcpll.atim at the Dmtality criteriat. large year classes may mask 
the decline neer"Ied to initiate the trigger. A prci)IElll in the use of trigger 
mecbanisms in management was seen to be the criteria needed to nde-tri~' 
the regulat.i.Cl's. '!he cmrent IUle structure does oot give CXI'lSideratial to 
sud1 mecbanisms. 

It was not clear who "Walld have primary respoosibility for further 
analysis. It was reo ""erdeci that the pz:qceed trigger medlanism sl'nlld be 
evaluated by the Technical M:ni.tori.rg Gralp as a possible perfcmDaIX:8 measure 
for the !tJltispecies FMP. 

5. 6. ~ GlUJP 16: ESIUARINE WINIm FIOONJ:ER ~ 

5. 6.1. Te!:ms of Refererx::e 

'!be severa.l. tq)ics disolSsed in the xeport of a meetin;J of this group provides 
general. teJ:mg of referen::a. 

Members: Frank Almeida (NEFC), Jay Blmett (NEFC), stan Cllemwith (ME-IJetR) , 
Arnie Hcwe (MA-mR), MarX Gibsal (RI-DEH), Pemy Howell (cr-OEP), Raoul 
castaneda (NY-IE::) 

5.6.2. Report 

An ~ bgs;t groop was organized. Crl winter flClll'der assessments ani met to 
review resoardl plans ard priorities. Ead:l of the states of New YorK, 
a:wuJeCti.a.tt ani MassacbJsetts as well as the Northeast Fisheries center have 
prodIDad Lep:a:ts em the status of the winter flClll'der stocks un:Jer their 
managemellt paview in the last few years, however, there aLe several areas 
where ackiit:lcmal research is needed. Major areas of disolSSial in the Workin:J 
GroUp, aJ:8 cIIIIcri:bed below: 

1. stc:x:k lda1tificatiCrl - 'lhis tq)ic was CXI1Sidered the 1JD3t inportant 
o"\aalt of artI winter flClll'der assesS""P'lt pxop:am. It was the 
cc:n;ensus of the Workin.l Gralp that mre 1:acJ:Ji.n;J stuiies to detennine 
nxwements ani stock structure ~ prdlably not necessary, blt a review 
of the past stuiies (sane 20-30 years old) is ~XC:Pliate. Meristic 
stuiies of yaD'XJ-of-the-year flClll'der, similar to the stldy cxniucted in 
Massadrusetts waters (Pierce an:! Howe, 1977), blt utilizi.n;J sanples 
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collected fran the entire mrtheastem US coast may provide inp:>rtant 
infonnaticn en the steck identificaticn of this species. other met.hc:rls, 
such as cptical pattern I"eCCX1l1itioo, elect:.rq:iloretic stu:ties, an:i 
elemental aJ', .. csitioo of otoliths shcul.d also be explored as tools for 
definiD.;J stock bourx:2ries. 

2. Agein; - - rrhe secxn:i inp:>rtant 'tq)ic di solssed by the Workirg GroJp TNere 
concerns invol virg ageiJ'g in both estuarine an:i ooastal waters. 
Preliminary results of an NEPC ft.J:rDn stu:ly of the daily growth 
in:::rement:s in winter flam:1er otoliths were presented to the Workirg 
GroJp. While p.lblicaticn of the results of the stu:ly may not be for 
several DXlllths, an inp:ntant o"IGleJ'It of the researdi was the sinple 
fact that there is mw a CCIlplete year's worth of daily growth 
infonnaticn available for analysis. large collectioos of aqeirg material 
(both scales ani otoliths) are currently available in na;t states, 
however, different ageiJ'g t.edmiques are beirg euployed (sane usin:J 
scales while others use otoliths). '!he Pcpllatia'l Biology Brardl of the 
NEFC will be oon::1uctin;J age validatioo stu:ties in the o:anirg year, an:i 
this analysis, COJPlEd with the results of the daily growth researdl an:i 
aqeirg expertise in the states, shcul.d provide a definitive t.edmique for 
aqeirg winter flam:1er in the northeast. 

3. Bottan Trawl Slnveys - '!he NEFC an:i the states of Massachusetts, Rhcde 
Islani, ani caUleCti.OJ.t have been oon::1uctin;J bottan trawl suzveys to 
detennine the relative pcpJlatioo ablrx!ance of winter flam:1er for 
several years. '!here has been sane ~ bQ!;t exdlan;Je of data between the 
states ani the NEFC b.lt no formal analysis of a CCIlbined time series has 
been att:enpted. Descriptions of the specific details of each of the 
surveys are also not available un:3er one CXNer. '1hese details, inclucl.irg 
vessel size, design, horsepower, etc. ,trawl gear specifications, station 
selectia'l ani sanplin:J designs, time series frequerx:y am duration, data 
fonnats, etc. will be collected an:1. organized to provide researdlers with 
the infonnation required for the analysis of the i.n:li vidual am 
collective use of the data. ~t llIlSt also be given to the location 
of the datasets. '!he MA state bottan trawl survey resides a'l the NEFC 
VKA CXi1plter system, while data fran the other surveys are located in the 
i.n:lividual states. Shalld they all be em me system? Further 
di solSSions cc:n:mnirq these tq>ics will be held in the future. 

4. Recreatiooal Fishery catch statistics - '!he availability am adequacy of 
:recreaticnU catch data was di solssed, with the general feeliJ'g that the 
NMFS MRFSS data were "questionable" with regcm:l to winter flam:1er. Each 
of the states has begtm to ~lement the broad-scale survet with 
statewide surveys (utilizin:J S-K, IN' or other ft.D'Illn:J). Ar¥:rt:her concern 
with tba MRFSS data involves the separatiem of flam:1er catdles between 
areas rxnth ard sa.t1:h of cape Cod. 'lhis separaticn is crucial since the 
cape arpears to be a bc::urrlaxy between scut:he:m stocks an:! the 
Massachusetts Bay/cape COd Bay stocks. A fo:rmal request for this 
additiooal breakl:k1Nn is neoessa:ry. 

5. catdl-per-unit-effort I8ta - '!be calculatioo of reliable CRJE i.n:lices 
for winter flOlll'Xier has been carplicated by the fact that a definition of 
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"directed effort" for species which make up less than loot of the total 
trip catc::h is anlently mt available. '!be WOrXin;J Gralp disolSsed this 
1:q)ic cmly in general sin:2 a definitiCl'l of directed effort has also been 
identified as a researdl need for other species (i.e. yellcwt:all flourx:ier 

'ani SI~ flamder) ani was to be discussed as part of the review of 
te!lIIB of reference of the SAW. 

5.6.3. DisoJSSial 

J.me specific tet:nB of reference wre requested b.Jt could nX.. be produced 
at this time. 1he g:raJp was asked to Iepcnt al areas of J:4U!Iress at the 6th 
SAW, ani to devel<:p :DDre specific texm of reference for ocnsideratial then. 
'!be enthusiasm of the meJiers was mt:ed ani Oi.i'Sded. 

5.7.1. TEmI& of Reference 

Review infcmnatiooal. requests ani identify priorities an:l appxcpriate 
organizatialS ani rescm:oes for addressilq them, wor1d.rq closely with the 
ca.mcils and other agen::ies, to generate a l:epcnt to be CCI1Sidered in durilq 
the 6th SAW. 

Mf?rJt)P.rs: Eric Smith (<llair), other menters to be detemined. 

5.8. lGK[lI; GlOJP 18: EXlHJtIIC RESFARQI NEED; 

5.8.1. TEmI& of Reference 

Review infcmnatiaal. requests ani' identify priorities ani awz:upriate 
organizaticns ani resoorces for adthessilq than, \¥Or1c:iDJ closely with the 
ca.mcils an:i other agen::ies, to generate a Ieport to be c:x:n;idered in durirq 
the 6th SAW. . 

Mf?rJt)P.rs: Rlilip Logan (<llair), <l1ris Kel.log (NEnC), I.ru Goodreau (NEnC), 
TaD Hoff (MAPK:), Dick Seamans (NEB», Jack Terrill (NEB» 

5.9. lGK[lI; GlOJP 19: BIOIOOICAL RESFARQI NEED; 

5.9.1. Te1:IIa of Refexence 

Review ~ requests ani identify priorities ani appxq>riate 
organiza~ far ackb:essilq them, wor1d.rq closely with the ca.mcils ani other 
agencies, to generate a report to be ca1Sidered in d.IJri.nJ the 6th SAW. 

Mf?rJt)P.rs: Tiln Smith (<llair), Amie Howe 
(NEF!C), Paul Perra (ASMFt:) 
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5.10. ~ C2XJP 20·: IM\TA NEED3. 

5.10.1. TeD& of Refel."elD! 

Review informaticmal. requests ani identify priorities ani ~cpriate 
organizatiCl1S~ for ackh'essirq them, work. closely with the caJrx::ils am other 
agen::ies, to generate a report·to be <XI1Siderecl in durirq the 6th SAW. 

~..rs: Danyl Olristensen (Chair), Tan Hoff ~), QJ:j Mardlesseault 
(NEFlC), Jack Terrill (NER), William ElDersa'l (NEFC), Tim Smith (NEFC), Paul 
Perra (ASMFC). 
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6.1. REVlDf.ASSESSMENr INFtRJATICN NEE[S 

An extensive list.i.n;;J of informatia1al needs contrib.tted by the New 
En:Jlani ani Mid-Atlantic Fishery Managerent CDlrx:ils was provided (WP2-SAWS). 
'!he C1ail:man expl:essei his ~iaticn for this infcmnaticn am ~ 
that state agEn::ies might contrib.rt:e to such lists in the futurefO '!he intent 
of this dismssicn was to :review informatiooal requests in foor categories 
(CCs:lsel:vatien Erqi.neerirg, Eccn:mi.cs Research, Biological Research am stock 
AssesSl!'P"lts, ani Data Needs), to examine what is currently beinJ dena CD an 
item by itan basis, am to· identify priorities an:l magnitOOe am type of 
J::eSO.ll:'CeS needed for aO'X"lJ(>lishirg them. '!he desired prcduct was a realistic 
set of ''TenDs of Referen:a" for the future SAWs. It was clear at the cutset 
that time requirements might pose prcj:)lEIIS, s~ the list was extensive. 

Initial di solssien centered en gear research, whidl has not been a high 
NEFC priority because of other ccmni.tments am because of the ability of other 
organizatialS or in:lustry to do it equally as well. Tcpics CCI'lSidered ani 
reviewed in this PlaSe of the diso)ssim in::ll.X3ed past work ani an::rent 
research needs al gear selectivity for tutterfish, cmrent NEFC studies at 
scallcp ani surf clam gear efficien::y, cullirg umtality, gear-irdnced 
roortality am selectivity am shell height - meat weight relatialShips. other 
activities (e.q. square mesh selectivity studies, work en biodegradable panels 
in lc:iBter traps, ani ndlile gear .inpacts CI'l the lc:iBter resa.trce ani habitat) 
¥Jere menticned; cpinicns differed as to their relevcux::e and the degree of 
attentioo whidl they shculd ~ive. 

Given time limitatias, the issue was raised at. this point, as to whether 
the list of topics cxW.d be covered effectively. Several participants ooted 
that in-depth di solSSioos v.a.t.ld be needed en many i.ssJeS not as yet covered 
ani that a :review of needs for each major item (e.q. by ~rkirg groups 
repo~ back at the next SAW) might be lOOre appxc:priate. 'Ibis might take 
the fQn1l of creatirq a "straw-man" list, distrihItirg it to participants am 
other a;propriate iniividuals with a request for cxmnents and ~ons. A 
revised list v.a.t.ld then be integrated into a report for presentatioo at an 
all-day sessioo durirg the 6th SAW. After saDe d;solSSicn it was decided to 
develcp this c:ax:ept as a term of referen:a, with the provisicn that other 
tenIs of referen:a for the next SAW 'Nalld also be identified to the extent 
possible ch.Jrirg the cur:r:el1t meetirg. 

'!he follCJWi.n!J possible t:.e:nxs of refereJ'lO! for the 6th SAW were 
identified: 

1. ) FclIr waDd..rq groups will be formed before the CXI1Clusioo of the present 
SAW to revi.af infonlBtiooal requests ani to identify priorities ani 
awzq>rlate organizatioos am rescmces for addressirg them. Fadl TNOrkirg 
group will work closely with the CoJn::i1s ani other agen:ies to qenerate a 
report to be <XI'lSidered durirg the 6th SAW. 'D1e followi.rq ~rkirg groups ani 
c:hainDen were identified: 

ltG-17 Cooservatioo Ergi.neerirg Needs 
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~18 Rrllip Logan 

~19 Tim Smith 

~20 rata Needs D:lnyl <llristensen 

Biological research ani data neEds were identified as beirg high-priority 
items for the next SAW. <llainDen were instroct:ed to select 1JlfI'It)p..rs of their 
respective -workirq groops prior to the CXI1Clusicn of the~. rrbe 
dlaiJ:man of the 5th SAW was asked to request furtl1er infcmnaticn fran the bvo 
Fisheries Management Cc:lDx:ils a'l priorities for am aatiticns to the neEds 
sunmarized in the lists presented in WP2-sAW5. It was rxrt:ed followin;;J the 
\¥Orltshq) that ASPIC was reviewirg priorities for data needs at this time, the 
:results of which may be useful to these WorJd.n;J Grcups. 

2. ) An updated assessment shcW.d be pl: as entad for scup: Penny Hewell (cr) 
agreed to update previOJS work presented durirg the 4th 5»1. An aSSe5SfOPnt of 
black sea bass is needed by the MMlC in the near future, ani an update on 
research PZogl:ess shoold be presented at the 6th SAW. 'lbese are high 
priority requirements for the Mid-Atlantic Cc:lDx:il because of the upxmirg 
need for managenent plans for these species. 

3. ) CUrrent stuiies em shell height - meat weight relatia1Ships for sea 
scallops shoold be CX'I1tinled, ani cq:propriate imividuals shoold be invited to 
review progress of this work at the 6th SAW. It was rxrt:ed that the rata Needs 
Workirq Group shcW.d c::a1Sider the priority of this need. 

4. ) Fstimates of fish..irg lOOrtality for American shad resources might be 
reviewed based en \¥Ork 1J1'derway un:1er ASMFt: auspiO!S. 

5.) An assessment of ~ish is needed by the ASMFt:, am Rich Seagraves (DE) 
am Jess Hawkins (NC) are interested in \¥Orkirg with NEFC staff in Wocx1s Hole 
durirg the SUIIIDer of 1988 to prepare an assessment for possible presentation 
at the 7th or 8th SAW. 

6.) Butterfish mesh selectivity stuiies nee:! to be oatpleted: NEFC staff ~ 
requested to describe the cun:ent status of these stuiies at the 6th SAW. '!he 
possibility of in::J.uiirq the :results of sate infcmnal stuiies of the 
selectivity of scpare mesh cod ems cxn:iucted at Point Jullth was ~ 
cut felt rot to be aw:cqn:iate. Rather, the item was referred to the rata 
Needs Workin;;J Group for CCI'lSideratioo. 

7 • ) Prelimina1y:results of stuiies of fisheries technical interactions 
focusirg a'1 1Dixed species effort definitia"l ani c:han;Jes were presented at the 
4th SAW. '!he value of disolSSirg a.Jrrent researdl d:irecticms at the 6th SAW 
was rxrt:ed, especially with the goal of en:::cmaqirg ooorclinaticn aDa'g NEFC am 
NEFMC staff. 'Ihe possible involvement of NEFC am FIerdl bioloqists in joint 
stuiies was ooted, ani it was ~ that a recent report reviewirg such 
stuiies be distrihrt:ed to SAW participants in advame of the 6th SAW. It was 
rxrt:ed in WP2-SAWS that in the NEFMC descriptioo of infonoational neEds 
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projects currently un:lerway were n:lt re-identified, blt were assnned to be 
c:xntiruin:.J. NEFtC Iepresentatives noted that this was CD! of these projects. 

8.) '!he need for updates for the two squid, ma.ckel:el, an:l1::utterfish for MAFMC 
quota setti.nJ prcresses was noted. '!he anamt of time necessary to pr a sent 
ani review these updates is ~ to be small given that they were unlikely 
to involve new ~ or to be particularly cxntroversial. However, a 
m:>re sq:tlisticated assessment of mackerel involvirIJ the results of sane 
sb.xiies of density deperdent pmcesses was in preparatiat. Beca1:ase this ccW.d 
provide a substantially new basis for management advice, its review at a SAW 
prior to its bei.rg used for manaqernent advice would be useful. MAFMC 
representatives su;nested that the MAFMC needs might be met withart: fonual. 
review durirq the SAW; NEFC representatives noted that further disrossioo of 
this point v.o.1l.d be needed. 

9.) A revised assessment of yellowtail flauD!r ani of cod ~ noted to be of 
interest to the NEFtC. An assessment of ccd is i:aplrtant because it·has been 
a main focus of the mixed species trawl fishery. An assessment of yellowtail 
shalld irx:lu:Je evaluatiat of the effects of management measures such as laxge 
mesh ard closed areas. It was noted that an assessment of yellowtail may be 
available by the 6th SAW, but that both asss egretts cxW.d be haRiled ciuriJ'g 
the 7th SAW. A revised assesS"'Pnt of Sl1l1'l1'er flauD!r was noted to be of 
interest to the MAFMC, rut given other needs a revised assessment irx:l.udi.n1 a 
VPA \VOlld not likely be available until the 7th SAW. Review of the priorities 
for updated am revised assessments of the many stcc1cs of interest was 
referred to the Biological Reseerdl Needs Worki.rq Group. 

10.) '!here was sane disolssim of \Ttbether the SAWs cxW.d provide detailed 
peer :review of assessments an:! new research results. 5aDe participants noted 
that there ~ generally too many items at the agen:1a to allow CCI'lSideration 
of the details in many cases. 'lhe need for develcpirq other ~dles to 
00t.ain.in.;J detailed :review was noted, especially when iSSlleS were cxntroversial 
an:! W'here the ccn:::lusialS my be sensitive to the specific assIJnptiCl1S made. 
'lhe role of the NEFC anrual status of the Fishery :Resc:mt:&; report in 
proviciin;J rcutine stcck assessment updates was disolSsed, ani it was ~ 
that the doonnent v.o.1l.d be llDre useful if it were ccmpleted in a mre timely 
manner. coostraints 00 data availability were noted. 

11.) '!be need for an evaluaticn of lcilster escape vent size by the ani of 1988 
has been identified, and the recent actioo by the ASMFC to establish a 
cx:mnittee to review available data was seen as meet:i.n1 that need. It was 
~ that ASMFC be invited to present the cx:n::lusioos of that group at 
the 6th or 7th SAW. 

FOl:mal t:eJ:ms of referen:a·were requested for other iSSlJes, e. q., sirgle 
species assessnelt iSS'JeS for grcurxifish ani qJtiaw for ~tive 
ecxn:mic research invol virg Ccmw:il, Regioo, ani NEFC staff. Further 
di solSSicn en this latter PJSSibility did rot occur, but the Ecx:rxIDic :Research 
Needs WOrkin::J Group might CCI1Sider this issue. 
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'!be pnp:se of the conservatioo ergineerirg sessioo was to expose fishery 
scientists in state agen::ies am NMFS to recent efforts to inprcve efficiercy 
am selectivity of fishin;J gear. 'D1ere have been a variety of ~ches 
used, irol1.Xl.in:J: 

(1) new tectmology in makirg tn:iersea OOservaticnJ, 
(2) CXI'1ti.rJui1'x analyses of ocrtVet'ltialal. methods of al terin:J the selectivity 

of fishin:) gear (e.q., mesh sizes), am 
(3) newer tectmolay in gear design (e.q., separator trawls) 

6.2.1. F~ Management CcA.n:il Needs 

CCI1serVaticn erqineerirg (gear research) was described as attenpt:irg to 
make fish..in:J gear TNOrk. better to meet varialS goals stated by fisheries 
managers. '!he NEFlC has based DIlCh of its fishery managanent efforts at 
att:eupts to focus fishin;J nmtality on older age-classes. CCI1serVatioo 
ergineerirg needs of NEFlC an:! MMH:: were cutlined. Most inp:rtant for the 
1IIlltj species fishery was selectivity of square mesh CXJden:U;/extensien pieces, 
selectivity of altemative gear designs, nmtality of drecX]es en uncau;Jht 
scallops, bycatdl of other species by scallcpars, am the inpact of drecX]es on 
benthic habitat. Id:ster fishery researd1 iId.udes .i:apacts of mbile trawl 
gear Q"l Olll formaticn, mrtality of uncaU]ht bani ani softshell lcbster, an:1 
biodegradable clips for trap panels. '!he MMH:: offered as priority needs 
inproved selectivity work cn trawls used in the l:utterfish fishery ani 
selectivity work cn trawls used in scup, 'ani black sea bass Slmner flcmrler 
fisheries. 

A prcblem rx:rt:ed in recent research al l:utterfish gear was a need for 
in::::reased coordinatial. ~e the irdustry has been a ~c:xme participant, 
the informaticn generated to'date has not been entirely useful fran a 
scientific basis. Future projects \teOlld benefit fran inproved design ~rk. 

'!he NEFlC rx:rt:ed that several years ago there was J'X) lcn:Jer a conservation 
e:rgineerirg p:ogram directly f1.ln3ed by the federal government; hofNever, there 
\Ere institutia1al players (states, universities, ani NEFC) an:i ~ 
resau:oes (NURP, sea Grant, S-K, state, NMFS, ani NEFlC pzogzanaoatic funjs). 
eooniinatioo ani prioritizatial of research itself was needed. A groop of 
interested colleagues evolved into a gear research sectial of the Marine 
Technology SOCiety blt there has been a lack of an institutiCDll. structure to 
tm:n this into a pro;j1dID within the Northeast reqien. Hel'X:2, the NEFlC 
FishirY:J lJD.JBtzy CCI1serVatim Ergineerirg Sl.gx)rt Prog1dID was develc:p3d usiIg 
1987 pzogz tic fun:U5. Tedmical SlJR)Ort by a groop of experts ani a 
CXX)niinatar will CXllLract with irdustry associatioos (helped by CcA.n:il seed 
rtaleY) to \.1I'dertake specific stuiies. Result.i.rg data will go back th:rc:u:Jh the 
stgX>rt groop to be analyzed before it is rcuted to the CcA.n:il. Imnerliate 
priorities are net selectivity in the sea scallop net fishery arxl net 
selectivity in nIll.t; species fishery. 

'lWO prin=ipal needs identified ~ 1) good sanplirg design for gear 
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technology sb.xlies, ani 2) an institutiaal structure for ooordinatioo of 
conservatial ED1ineerin:J. 

6.2.2. 1UXS - Towed umerwater Gear Ci:lsel:vatia'l System 

'!he Towed UrdertIater Gear ct:seJ:vatial System (1UXS) was described. In 
CX'I'I'{)arisal to previalS systaDs (e.g., Manta II), it is made of "off-the-shelf" 
Oii,a1e11ts so is elCpeCted to be relatively inexperaive ($40,000). It will 
alla« :researd'lers ani fisheries managers to better underst:an:i the fisb.in:J 
process ani solve gear related p.rci)laIB. 

'!he cylimrical shaped vehicle 1IDlI1ted un:1er a "V" fin is cmpact .in size 
ani light el'lCU3h (138 lls.) for use al even the smallest of cxmnercial fisb.in:J 
vessels. Pan am tilt cameras placed fore an:! aft are CQILtolled by me of 
b.1o joy sticks, the other culLtollin:J the maneuverirg of 1UXS itself. one 
h1Jrxked ani twenty-five volt AC power, DaJt of 'Nhich is required for lightirg 
is provided tllrtuJh a 9/16" tow cable. A low-light, black am white camera 
will allow observin:J fish as they react to mvin:J fishin:J gear atdept:hs of 
10 - 1,000'. 1UXS has been undeJ:goin:J field tests. Modes of harxllin:J 
i.r:clme han:l ten:lin;J, power block an:! storage reel (un:1er developtellt), am 
full winch systan. 

A1Irn;J the gear developteltt efforts in which 1UXS is elCpeCted to play a 
part in the near future are .i:Dproved scallcp drEd:Jes, selective whitirg 
trawls, ani shrinp separator trawls. 'ltlnS will also be useful as a 
controllable platfom for l.llO!rwater .instruments, for seabed seard:li.rg, 
pipeline ani cable survey, naval mine ccunt:ermeasure, in polluticn surveys, 
ani the stu:ly of the flow ani wake of ships. 

6.2.3. winter Floumer Mesh SeleCtivity Experiments 

Mesh selectivity experiments in camecticut were described. for coden:1s of 
five meshes (3 II dj anrn:l, 4" diamcn:i, 4" square, 4 1/2" diamcn:i, 5" d j anrn:l) • 
Forty-five taws were made (26 experimental, 19 CXIIILtol) of generally ale hour 
duratiCll ( 1 hour ani 2 hem' for 4 1/2" mesh) fran a 42', 365 hp research 
vessel. '!be net was a 60' Wiloox~ bighrise with 4' steel V-dcoxs. 

~ve thoJsard winter flCU'D1r were sanpled in paired tows usin:J a 
zipper a~ for easier exd1arge of cxx3erds. For 4 1/2" mesh, ale 
control tow .. made far every two experimental terNs. selectial factors ani 
size at sot xata'lticn were calculated for each mesh ani a logistic cw:ve was 
fitted to tba data usin:J tDl-linear least squares method (Table 6.1, Figure 
6.1.) • 

It was nat:ecl that at the 11" mi.n:i:nun lergth in cauJeCticut, 7at of the 
Oi'liercial catdll\O.lld be lost at a 5" ooc1eni mesh. . 

'lhe:re was generally good agreement betwen c::tserJed cxmnercial catdles 
usirg 3, 4, ani 4.5 i.ncil ooc1eni mesh ani those predicted by at:Plyirg the 
selecticn ogive to the lergth freq\.len:¥ distributioo in the popllatioo (as 
detel:mined fran trawl survf¥ cruises) • Predicted cxmnercial catdles tenled to 
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be mre knife 00ged than that ci:ee:tved in the fishery. A systematic bias in 
predicted cat:d1es usin; 4.5 in:il mesh was nXed am at:tril::JUted to extensive 
'."., xidi nt' which cxx:urred in 2 of 4 ci:ee:tved C'X'JI'IDAl:Cial tows. 

Q: 'It was nXed tllat the logistic 1lr:)del did mt arpear to fit well for 
smaller fish am pemaps other 1lr:)dels shcW.d be investigated. 

A: '!be GcJ!pertz am Weib1ll nxrlels TNere also investigate:i l::ut didn't fit arr:t 
better. 

Q: It was observed tllat since a 4 1/2" - 5" mesh released fish of about 11", 
then many small fish \tMre either bain; larded or discarded. Whidl is it? 

A: Discarded since there is a fair anomt of law enforoemeltt coverage am 
relatively few vessels in Qxne::ticut so sust:ai.ned lardirgs of short fish 
woold not be likely. 

Q: It was ~ an:rt:her line of research \\Oll.d be to detennine the 
suzvival of fish Widl are forced thrc:u.;Jh prevailin; mesh ani suffer 
scale loss or other inpact whidl might ; n::rease l1Drtality. 

A: In lieu of research CXlll:fi:rmirq the extent of this llK:)rtality, assessment 
advice shcW.d be calSerJative. 

Q: It was nXed that this type of ~ has been ccnilcted before; what 
pratpted the current investigaticn? 

A: Both a lack of CXI'lfideJo! in available stu:ti.es ani a need to provide 
infonnaticn in SlJRX)rt of mesh size managanE!' it pzqx:sal s. 

Q: It was nXed that 4" square mesh retained fish cq:proximately 1 an smaller 
than 4" diamcn:i mesh, whidl is cartrary to the square mesh experierce in 
other investigatia'lS. 

A: '!his is relate:i to the fact tllat flaJnjer are CUipressed in body form ani 
fit ~ diamcn:i mesh at laxqer size, rather than thro.J;)h square mesh 
of equal mesh measurement. 
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Table 6.1. Parameter estimates for loqistic mde].1 of percent retentioo (PR) 
as a furd:ial of total lergt:h (TL) am selectivity factors for alternate mesh 
sizes am CXI1figuratioos. 

MESH A B 
SIZE 
(.i.ncbes) 

3 100 13.98 

4seJ2 100 11.00 

4 100 14.92 

4.5 100 12.84 

5 100 12.41 

1 
2 

PR = A / ( 1+e (B+-Y1ITL» 
Square mesh 

Y SEI.ECI'IVI'IY 
~ 

-0.794 0.96 2.3 

-0.511 0.78 

-0.664 0.~2 2.2 

-0.524 0.83 2.1 

-0.444 0.88 2.2 
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'YI~TER FLOUNDER SELECTION IN 3 TO 5 INCH CODENDS 
PDCE~l~ ________ ~ ____________________ ~ ______________________ ~ 

100 

75 

50~------------~------~4---+---~~--------------------~ 

10 15 20 25 (,,.) . 30 

TOTAl. LENGTH 

1OCI1I - J. - 4SI - • - •• 5 - S 

Figure 6.1. Winter flan:Jer selecticn in 3 to 5 inch cx:x)enjs. 
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6.2.4. Separator Trawl Testirg in the Gulf of Maine 

'!be Maine Department of Marine ResaJrces has experimented with shrinp 
separator trawl gear for several years. '!his \IIOrk was initially un:1ertaken in 
respOnse to imust.xy ocn:mns aver juvenile flatfish mrtality. Until 
recently efforts have focused 00 a design uD:)zporatirg a 5 1/2 inch mesh 
extensicm piece fran the UR;)et' belly which retains marketable flatfish while 
releasirg smaller iniividuals. An interior 3-inch mesh panel. guides finfish 
upwards to this extensia'l, while shrinp are swept t.hrcu;jl the panel. mesh 
cpmi.n;Js am into the coden:i. '!his design has been shown to release 9Q-95% of 
the juvenile flatfish enterirg the net. unfortunately, it is difficult to 
CXI'1Sb:uct, use ani repair, ani so CX2"lSEql1elIty, work CX'l this design has been 
discc:I'lt.inle. 'Ihe need is for a sinpler, lIm."e reliable design which can be 
used aver a ran:Je of ccn:1itiCX'lS. It is hq:)ed that saue fom of separator 
trawl meetin:l these design criteria will SOCI1 be available for general use in 
the GUlf of Maine fisbay. 

Imust:ry has shown cx::n;iderable SURlOrt for solvirg this prcillem ani has 
cx:me up with a nnnrer of possible designs which are now l:ein;J 1:estej. One 
type of gear which offers cx::n;iderable premise incoxporates a radial escape 
secticn in the exterisicm piece similar to these used stYreSsfully in Norwegian 
fisheries. Here an interior funnel design guides shri.Dp past a cylirdrical 
secticn calSistirg of rep! for very large mesh. or twine into the coden:i, while 
finfish, beirg lIm'e ndlile can escape by swiJIInin;J t.hrcu;jl the large meshes. 

SAW memJ ers felt that it 'Walld be desirable if the stu:ly ~d also 
evaluate mesh selectivity for shrinp of am.! shrinp separator trawl that is 
develq:ai. 

6.2 .5. A Review of P.rcblellS am How COt1sez'Vatioo En;ineerirg is At:t:enpt:.irg to· 
Addz:ess 'Ihose Prd::>lems 

Management prcillens that might be resolved by CXI'lSeIVatioo en;Jineerirg 
studies TNere described. It was ~ that we seem to look for 
technological solutia1S to cur prcillems when these prcblems becxIre m:re 
difficult to solve. Fisheries in New EBllard ~r to be in that position at 
the present time. 

A variety of prcillEIIB facirg fisbay managers were identified: 

1) 

2) gear calflict 
- CX'IJII1Al"Cial vs. ,.,..."..rcial 
- UJlliercial vs. recreatia1al 

3) habitat 
- gear :related destructioo 
- enharx::ement (i. e. reefs) 
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'!he current management C!R'roach was characterized as "COIltrol of 0Jrrent 
harvest to in::rease fUture yield". It was ~ that, instead, TNe should 
be considerirg resource enharx:anent. to create greater yields. 

A variety of' tedux;)logy issues ~ identified: 

1) fisheries develcpDellt 
- na1 traditional alternatives 
- management perspectives 

2) marine mannal ~lE1Del'lt 

3) vessel safety 
- gear related injuries 
- vessel design 

4) marine plastics pollution 
- derelict gear 

An integrated p%~Lam was ~, made up of staff of NMFS, Q:un::i1s, 
Founiaticn;, states, Sea grants, In:lustry • Necessary activities in develcpin;J 
such a program in=l\X3e: 

-~ of \ll'derstan::l. 
- a 5-year research plan 
- a Tedmica1 Mvisozy Panel 
- a Regialal Coordinator 
- 'lUOOS develcpDellt 

It was ooted that variOlS q:>inions have been expressed en wilere a Regional 
Coordinator for COi'1SerJatien ergineerin:J cu:Jht to be located an:! how sudl a 
program CU3ht to be flmjed. However, this issue was ooted to be cutside the 
terms of :referen=e of the meetin:J. 

It was asked ln1 this area of research can help in fisheries management. 
It was answered that it IS n:rt: the entire answer to fishery management prci:>lems 
tut, as an exanple, gear erqi.neerin;;J am inproYed selectivity can aid in fine
t:l.m.i.1q gear perfonnarce to resolve prOOlems such as retentioo. of small fish. 

It was ooted that the inactivity of the Northeast Fisheries center in 
this field is nat due to lack of desire tut because other priorities are 
higher. Also, it was Ie:) iiiien:ied that the literature be searched an:! 
experierrea of ~ nations explored sirD! a lot of this has been done 
durin:J the past 20 years. sane of this has been dale, an:! 'NCUld be an ~irg 
part of the anticipated I'esearc:h. 
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7 .1. 'l'lMIlC 

'!be 4th SAW reo iiliS x3ed that the 6th SAW be held fran March 28 to April 
1, 1988. nus ti..mi.rq was adqrt:ed by the 5th SAW. '!be ti..mi.rq for the 7th SAW 
was aSSlImed to be fall, 1988, 1::ut the best time was IXJt di solSsed. 

7.2. TElH3 OF REF'EmNCE 

Several sa.u:ces of teJ:ms of ref~ were mt:ed, .in:l~ the report of 
the 4th SAW ani the disolSSicms described in secticil 6 of the present report. 
'!be items noted in the right:llost oolUlll:1 of Table 7.1 were :reo " .. sdeci as lOOSt 
useful. to disolSS durin:J the 6th SAW. 
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Table 7.1 St.JI4ARY OF SPEcrES AND 'roPICS AI:ImSSED m NEFC S'roCK ASSESSMENr ~PS 1 TO 
5, AND R)SSTBTE 'roPICS FtR '!HE 6'IH AND 7'lH SAWS. R=REVISICN, U=UPDATE, ST=SPECIAL 'IOPIC, 
~RIcrN:; GR:XJP. 

~p 

tOOSIBIE 
1ST 2ND 31m 4'lH 5'IH 6'lH 7'IH 

SPECIESI'roPIC JUL 85 MAY 86 SEP 86 MAR 87 t.¥:N 87 MAR 88 FAIL 88 
ATIANrIC <DO FAIL' R R 
HADCOCK SPRIH:; U U 
REDFISH SPRIH:; U 
SILVER HARE SPRIH:; U R 
RED HAl(E SPRl}I; U 
FDLLOCK FAIL R 
YEI.J:..CMrAIL FIOONID SPRl}I; U R 
SUMMER FUXJNIER ~ U l'G R 
AMERICAN PIAICE SPRIH:; U U 
WITai FUXJNIER SPRIH:; U 
WINI'ER FUXJNIER (GB) FAIL R 
WINI'ER FUXJNIER (ES'lUARY) ~ R 
SCUP U U 
WHITE HAl<E SPRl}I; U 
ruSK FAIL 
~LFFISH FAIL 
ATI.AN'l'IC IiERRnG ~ U,ST 
ATI.AN'l'IC ~ FALL R U R 
EIJITERFISH SPRl}I; U U U 
BIIJEFISH ~ U ST R 
RIVER HERRIm ~ 
BlACK SFA BASS ~ ST ST 
STRIPID BASS ~ 
SPINY r:x:x;F.ISH FAIL 
SKATES FAIL 
ILIEX ~ SPRl}I; U U U 
IDLIGO ~ SPRIOO U U U 
AMERICAN IDBSTER FAIL R 
NORIHERN SHRIMP ~ U U 
SURF CIAH; FAIL R sr 
OCE'AN~ FAIL U 
BFA SC'AUDP SPRl}I; U 
SCIAENIIl) ~ U 
WINIXMPANE F'I.alNID 
SHAD ST 
WEAKFISH R 
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Table 7. 1. Cc:I'ltirI.lei 

KSSIBIE 
1ST 2ND 3RD 4'lH 5'IH em 7'IH 
JUL 85 MAY 86 SEP 86 MAR 87 ocr 87 MAR 88 FAIL 88 

'mAWL SURVEY RE,VIEH 
BIIJEFISH ~ MEIHXS 
LONG TERM lUI'!lfI'IAL CATai 
MIXED SPEC: I FS EFFtRl' 
SHELlFISH GEAR DISCARD, ~ 
RECRFATIOOAL SURVEY DATA 
EXPERIMENrAL MACKEREL FISHERY 
CAroiABILI'I'Y CDEFF. awGES 
IClfiHYOPIANKOCH ASSESSMENI' OF MACKEREL 
NEFC naom RESFARCH PIAN 
~ MFASURE IMPACr 
SSB/R~ 
CONSERVATICN ~ DIREX:l'lCH) 
Scmll'IFIC GlA.I.S OF SFA SAMPLIN:; 
ADFQJAC'i. OF :R:Rl' AGENt' IN'I'ERVIDl SYSTEM 
S(JJID AVAIIABILI'I'Y 
~ 'IRIOOER MEXliANISltS 
RESFARCH NEFm, PRICIUTIES m 4 ~ 
LOBSTER ESCAPE VENlS 
WITERFISH~ 

SC'AILOP MEAT wr - SHEIL HEIGn' 

sr 
sr 
sr 
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sr 
sr 
gr 
ltG 
ltG 
gr 
gr 

~ 

ST 

sr 
sr 
R; lG 
R; lG 
sr 
ltG 

lQ; 

ST 
sr 
gr 
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9. APPIHlIC!S 

9.1. APPEH>IX 1: ~ 

NOVEMBER 16-20, 1987 

~PE CENIm, MARlNE BIOLOOICAL ~ 
li:X:)[S H:>IE, MASS 

JIHlAY R:WlIEBR 16: 

1300 nma:ucrrQm 

PRBI:.JlII!WmS 
CiAIR: Tim Smith 

WEI!XJm BY CENI'ER OJ:REX:."ICR 
II:ENl'IFICATICN OF ~ PAPERS 

1330 REVISICfi AND AOOPl'ICN OF ~ (WP 9) 

<mSTAL AND !SBWUNB ~ 
afAIR: Wen:ly Gabriel 

1400 UPDATED N:RIHERN SHRIMP ASSE5SMENI' (WP 5) steve Clark 

1430 RE.VISED ATIANI'IC HERRING ASSE5SMENI' (wp 7) Mike Fogarty 

1530 SPECIAL'IDPIC: HERRING ASSE5SMENI' ME:IH:>Il) IBve S1:evensa1 
Review recent ~rk en steck identificaticn. 
Review reeded inprovements in assessment methods 

1630 ~ GlUJPS MEET AS NP:P:If!lJ: 
Nr9, ltG-12, WG-13, Nr14, ltG-15 

'lUi.SlOAY 1DlDIER 17: 

0830 RAHt.Rl'!DRS I REtU<IS IDE: PREI.JHmARIES , SHRIMP, HERRING, 
HERR:IR; ASSE5SMENI' ME:IH:>Il) 

0900 RE.VISED BIIJEFISH ASSE5SMENI' . (WP 12, WP 13) Vic CI'ecXX) 

1000 SHX:IAL'IDPIC: ES'I.UAR:mE WINrER FI.aJNmR Frank Almeida 
status of EPA Estuary Initiative results relevant to 
steck assessment. 
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1030 SPB::IAL'IOPIC: BrACK SFA BASS Gary SheP'lerd 
Review cq:prcad1es to assessment· that aC'XXllUlt for the unique 
life hi.stol:y pattem of this species. 

1130 BRFAK FOR IIJNCH 

...... CJI J.&D6.i«Z 1Qt SIMI 
<EAIR: Vau;jm AnthcI1y 

1300 Review ManagaDent ard SCientific Tel:m of Reference (wp 2) 

1430 ~ 'lOPIC: CCI1serIaticm En:Jineerin;J Researdl Needs Eric Smith 

Fishery M:Jmt CWrcil Needs 
'ltu:s 
Inshore Mesh selectivity 
Separator Trawls 

Guy Marchessault 
<lluck Byme 
Dave Sinpsm 
Fhil. Averill 

RISVlDI I&PT ICISlUd!' sa !"'(JfS 
<EAIR: 8essia'l Chairs 

0830 RAPKRl'EI.lRS' REt<RlS IlJE FOR 'l:YPIR;: BIDEFISH, WINI'ER FIalNIER, 
BrACK SFA BASS, 'I'EHS OF REFERENCE Pm SAW 

0900 

0900 

1030 

SPB:IAL 'lUPIC: SPAWNIR; S'ItX:X BICMA$ Pm David Pierce 
REXlIJIT ES'I'IMMES (WP 3, WP 4, WP 6) 

RE.VIni OF SSB/R CXNCEPr AND 'IHEXJRE'I'ICAL BEHAVICR [Rnssell, 
Gabriel, Polacileck] 

RE.VIni OF WP 3 [~staff] 

1200 BRFAK FOR IIJNCH 

1330 DISalSSIW WI'IH T.EXliNICAL KJn'ltImC GRCllP [Pierce et all 
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5th SAW N.:2NDA, wmmme\Y, ~ 18, c:x::NI'mJED 

1530 Brian Rot:hschll.d 

1545 w:; 12: SFA SAMPLnG NEEIl3 Jc:tm Masal 

1600 w:; 13:· FISHnC 'IMP ~ DATA (WP 11) Dn"Iyl Olristensen 

1615 mDEFISH 

J.d5VlOIM J&Pr lGSlUtt sa !"IIIIS 
0iAIR: sessioo Ola.irs 

w:nnm~ 
BIAa( SFA BASS 
'I'EBS OF REFERENCE PtR SAW 

1730 SOCIAL IDJR :m ~PE c::ENl'fR 

iIHJt6IJAY NOVIMBBR 19: 

0830 RAPR:RlEJRS' REJ:tRIS rIJE ~ 'r.iPIR;: SPAItIIDC S'roCK BI~ PER 
REXlIJIT ES'l'IMMES, ~, ltC-12, ltG-13 

0900 ~ 14: 19.ClCEREL AVAIIABILI'IY 

0930 1«; 15: 'mIOOER MEXlfANISH3 

1000 SPiX!iAL'lOPIc: SOJID AVAIIABILI'IY 

Raview pr:o;p:ess en analyses defined in leport of 
~ gra.Jp 11 durin} 4th SAW. (wp 10) 

Review ~esearch required for predictinJ squid 
availability • 

1200 ~ PtR IllNCH 

1330 
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SURF CIA!E AND OCFAN ~ (WP 8) 
5th SAW ~, 'llIJR)De\Y, NJVEMBER 19, crNrINOED 

'liRE CW H&&&HCB!tB S»l 
emir: Tim Smith 

1430 Finalize tenns for 6th SAW 

1530 Review draft l:EpOl.t Sectia1S mt already cxmpleted 

1630 S(J1ID AVAIIABnnY, SURF CIA!E 

1I5VJlIf IRPl' :RBtUd.- sa !fUE 
CHAIR: Sessial Clairs 

1630 SP.ARmG S'IOCK BICJtmSS PER REmJIT 
lG-9 
N;-12 
N;-13 

FRIIlU· !D1DmIR 20: 

CHAIR: Sessicn Clairs 

0900 S(J1ID AVAIIABILITY 
UK; 'nRf rorENl'IAL CATCli OF SURF CIA!E AND OCFAN ~ 
TElM:) OF REFERENCE 
ltl;-14 
ltl;-15 

1130 F.mALIZE tU<l<SIIJP REttId.' 
CHAIR: Tim Smith 

DEFINITIaIS C6 'I!R1S AND ABBRE.VIATICIS USED: 
REVISED ASSIC !IBf1': SUbstantially :revised steck assessment 
~ ASS'. fIJBfr: caten am survey data lm:u3ht up to date 
1iG: WOrki.n:J gra.Jp established by SAW 
SPEX:IAL'roPIC: DisalSSicn organized arcurxi specified tcpic 
WP: WOrldrg Paper for meetirg, labeled 5-sAW-#, or WP # 
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9.2. APPElIDIX 2: N:lRlCI}G PAPERS Em 5'lH SAW; 'llD3E I:ESI~ ''MS'' tDl' 'ro BE 
CITED WI'IHlJl' mIOR REFERENCE '10 'IBIS REftRl'. 

WP1-SAWS NEFC. 1987. SlmIDary status of the Fishe%y Resc:m:ces. Sectial fran 
"status of the Fishe%y Resc:m:ces Off the Northeastem United states 
for 1987 ," ~ Technical Mem:>ran:hlm NMFS-F jNEX:~50, pages 24-29. 

WP2-SAWS SDdth, T.D. DIS. SlmIDary of steck assessment infonnatiooal needs 
identified by the Fishe%y Managemeilt COOn::Us. 

WPJ-SAWS NEFt:. 1987. status of Mixed Species Demersal Finfish Resc:m:ces in 
New En;Jlan:l ani SCientific Basis for Manage"eut. NMFS, NEFC, Woods 
Hole lab Ref~ Doounent No. 87-7, 105 Al. 

WP4-SAWS Sissenwine, M.P. ani J .G. SIlePlerd. 1987. An alternative perspective 
00 recruitment overfishi.n:J ani biological ref~ points. can. J. 
Fish. Aquat. Sci. 44: 913-918. 

WPS-SAWS Northern Shrinp Technical CCIlInittee. 1987. Gulf of Maine Northem 
Shrinp, 1987. Report presented to Northem Shrinp Sectioo, Atlantic 
states Marine Fish Qmn; ssia'l, oct. 23, 1987, 15 Al. 

WP6-sAW5 Poladleck, T. lDB. A CCl'l'plter pttglam for explorirg tlle behavior of 
fisheries management un:ier spawnj.rq steck biaDaSS per recruit 
ca~. Northeast Fisheries Center, Woods Hole, Mass., 6 Al. 

WP7-SAWS Not used. 

WPS-SAWS Klrawski., S. IDS. A prd::abilistic awroacn to definitial of maximJm 
sustained yield in the Atlantic surf clam fishe%y. Northeast 
Fisheries center, Woods Hole, Mass. 

WP9-SAWS NER:. lDS. Draft cutline of the Report of the 5'1H stock Assessment 
Workshq). Northeast Fisheries Center, Woods Itlle, Mass. 

WPl0-sAW5 I.an.;Je, A. lDB. Sm:vey statistics to predict relative availability of 
the l~-finned squid to the USA fishe%y. Northeast Fisheries 
center, Woods Itlle, Mass. 

WPll-SAWS <llarJ;J, S., D. Olristensen, ani R. SdlUltz. lIB. An avexview of 
Fillb£ies statistics Q)llecticn Pro:JtaDS in the Northeast Fisheries 
0!Inta1:. H4FS, NEFC, Woods Hole, MA (title un:::ertain) • 

WPl2-SAWS OOetUJ, V., M. Teroeiro ani C. Mxn:e. 1987. A stock Assessment of 
Atlantic Coast Bluefish. Special Report Prepared for the Atlantic 
states Marine Fisheries Q"mn;ssial, 86 p. 

WPl3-SAWS Teroeiro, M. 1987. status of Atlantic Ccast Bluefish - 1987. NMFS, 
~, Woods Itlle laboratory Ref~ DooJlDP!lt No. 87-10, 54 R? 
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WP14-SAWS Smith, T. M). Spawrti.rg st:ock Bianass per Recruit (,)JestiCl'lS am 
Cbjectives. Special report prepared for the 5th st:ock Assess;ment 
Wclrkshq). NMFS, NEFC, Woods Hole, MA., 3I=P. 
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9.3. APPENDIX 3: PARI'ICIPANI'S 

'!he participants who registered with the secretarial staff dur~ the'tNOrkshop 
were: 

NMFS-~ 
Edith M::Clu:re 

NERO 
Harold Mears 
Ridlarcl seamans 

NEFC 
John Boreman 
Anne Lan:]e 
Ralald Sdllitz 
Janice Forrester 
Ronnee Sdlul. tz 
Barbara Pollard 
Joan Palmer 
steve Fdwaz:ds 
carol MacMn:ray 
SUsan Wigley 
Vau;jm Ant.haly 
'lbanas Azar:c:Nitz 
Kevin Friedlan:l 
'l1nlrstal Blms 
Brici;Jet Mansfield 
Eric Teal 
Najih lazar 
Ioretta O'Brien 
Kelly Kress 
Al Blott 
Fd Dyer 
Vau;jm Silva 
steve Clark 
Marty Jaffe 
Tan Polacheck 
Jack Terrill 
Il:lrryl Christensen 
Jay Burnett 
John RqaI 
Rlil U::gan 
Fred sercbJJt 
Ray Q:n;er 

Frank Almeida 
SUkwco Cllarq 
Karen L. Foster 
Mark Terciero 
David IkJW 
Josef ldoine 
Wen:iy Gabriel 
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steve MJrawski 
Tim smith 

~ 
Tan Hoff 
OWe Keifer 

NEFH:: 
. Guy Mardlesseaul t 
. Hcwarcl RlJasell 
Rich Ruais 

SAFH: 
Reger P\xjliese 

~ 
Christqner Moore 

~ 

Tan Cllrrier 
Al:nlld Howe 
OWe Witherell 
Lin:1a Dee]an 
H. A:t'n:)ld carr 
steve Cbrreia 
I.eigh Bria;Jes 

ME. 
David stevensal 
Jean Oler¥Jwi.th 
Hank Oler¥Jwi.th 
Ridlarcl Nash 

RI 
William EDersa1 
Ridlarcl B. Allen 
Mark Gil:sat 

cr 
Eric smith 
Penny Hawell 
D!Ve Sinp=m 

NY 
Jam Masal 
RacW. castaneda 



NC 
Jeff Ross 

SEFC 
Dean Ahrenholz 
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