
PART 6: &TERNATIVE W U E E N T  STRATEGIES 

%10 Introduction 

Management s t r a t eg ies  a re  defined a s  approaches to achievirrg the  
management objectives. S t ra tegies  are comprised of management neasures rhich 
ere suited t o  the  part icular  management approach. Alternatives may be defined - 
f o r  both s t r a t eg ies  and t h e  measures they contain. The e l t emet ive  approaches 
represented by the various cendidate s t r a t eg ies  i n  this W re f l ec t  
considerations f o r  technical f eas ib i l i ty ,  da ta  avai labi l i ty ,  practical 
inplementation, and management objectives. Alternative measures ere 
identif ied with specif ic  reference t o  t h e  selected management strategy. They 
re f l ec t  considerat ions f o r  sufficiency in achievirp the obJective, 
des i rabi l i ty  fo r  inplementation and pract ical  applicabili ty.  I n  addlaon,  
alternative specifications of the various measures ere possible and are 
evaluated i n  view of t h e i r  resource end industry iupacts. The following 
section (5620) contains a description of the  strategy al ternat ives considered 
i n  t h i s  FMP. Section 630 discusses the rmrmwing of management strategy 
al ternat ives f o r  the  purpose of corductirrg the  detai led bio-economic analysis 
which appears i n  Par t  7. 

Description of Alternative St ra tegies  

I n  view of the adopted management objective, tour  al ternat ive management 
s t ra tegies  can be identified. The four s t r a t eg ies  discussed below are 
primarily defined i n  terms of the  kinds of control  measures t h a t  they enploy 
t o  achieve the  management objective. Because t h e  overal l  objective c a l l s  t o r  a 
lo'hg-tern bio-economic approach t o  management, t h e  al ternat ive s t r a t eg ies  e r e  
designed to control sane aspect of the harvesting or  exploitation of t h e  
resource so  a s  t o  enhance prospects f o r  long-term Pbundance and productivity. - This  i n  turn promotes the  lorrg-term viab i l i ty  and economic w e l l  being of the  
industry. To achieve t h i s  objective, t h e  management program should be 
formulated and applied on an industry-wide basis, and not on the basis of 
separate, sub-regional aranegement regimes. T h i s  policy determination reflects 
the .various bioecorromic in ter re la t iomhips  i n  t h e  sea scallop fishery, 
including the  interregional nature of sea  scal lop processing and marketing. 
Further, this policy is appropriate given the  demonstrated a b i l i t y  of nost 
f l e e t  sectors  t o  exploi t  t h e  resource thmqhwt the region, and given t h a t  no 
biological basis  e x i s t s  t o r  separating tk sea  scallop resource into m a r a t e  

- s tocks  for management ~zposes. - - - - - ---  -- - - -  - 

.In sumnary, the tw alternat ive s t r a t eg ies  cokidered by the [lomil are 
as follows: 

1) t o  cwrtfol t o t a l  cuantity of sea scal lops larded (thruugh, cog., 
m a 1  o r  seasonal quotas), 

2) to control t ishinq prectices i n  the  sea  scallw fishery (through, 
e.g., gear  res t r ic t ions ,  cull sire, closed areas, and seasons), 



3) t o  control fishing effort  i n  the sea scallop fishery (through, e.O., 
limiting entry, number of vessels, or  fishing time), arrd 

4) t o  combine two o r  more of the above strategies. 

Th i s  section describes the alternatives and presents their advantages and 
disadvantages i n  order to' pmvide a basis for axparison. 

(1) To Control Total Wantity of Sea Scallops Landed: 

This general strategy for managing the sea scallop fishery has been 
edapted for several other domestically managed fishery msources whem 
lrrreased long-term productivity has been a consideration. The strategy mst 
often employs a m a l  or  seasonal quotas on landings as  tb control measure. 
I n  managing the sea scallop fishery, quotas would have t o  be based won 
assessments of the imnediate and future prospects of the resource and be 
manipulated over time i n  such a way a s  t o  enhance lang-tern productivity 
without  Lnduly penalizing short-term economic opportunity (which nay be 
presented by periodic strong recruitment). 

, 
The present capability for assessing t h e  status of the sea scallop 

=-populations subject t o  management does not support estimates of absolute . 
abundance or calculations of appropriate short-term levels of catch from each 
resource conponent. This i s  primarily due t o  the lack of an extended 
time-series of commercial catcbat-age data, a s  well as  the lack of a basis 
for estimating recent levels of fishing mortality appUed t o  the resource. 
Assessment procedures do, trowever, provide a strong basis for  a d t o r i n g  
relative change i n  population abundance and s t w t u r e .  

- Despite t h e  lack of an analytical basis for  calculating apprupriete 
short-term quota levels, It Is possible t o  use historic landings deta to 
calculate lorg-term average catch, and use this value as the basis for 
establishing fixed quotas. In  the context of t h e  sea scallop f i s h y  
=source, a quota calculated i n  t h i s  way has the probable advantage of 
assuring a sustainable level of catch i n  the fishery by nalntaining the 
viability of the resource. If, however, fishing practices change i n  such e 
way as  t o  adversely impact the productivity of the resource, (e.g., by 
catching scallops a t  a smaller size) the quota my over-estimate a sustainable 
level of catch. Conversely, if fishing practices change so  as t o  enhance the 
productivity of the resource (e.g., by cakhlng scallops a t  a larger size), 
tk cpota w i l l  l ikely underestimate the level of ca tch  r N c h  is wtually 
-sustainable. These observatiars are dw t o  the fcrct tht sea scallop resoume 
productivity is a function of both year class s t a t u r e  and overall 
akrndance. In addition, a fixed quota is not sensitive t o  current resource 
conditions and therefore precludes the  possibility of either restricting cetch 
when the resource may be i n  jeapardy o r  lmreasirp catch t o  tak ecaKlmnic 
advantage of unusually abundant year classes entering the fishery. 

Finally, in  a situation where wssel entry into  Md exit fm the sea 
scallop f i s k r y  is not controlled, the  uristence of quotas may result i n  a 



scramble to  assure a share of the benefits. Unless mitigated by specific 
vessel limitations (i. e. , t r i p  or period limits), such behavior often results 
i n  operating inefficiencies, negative price effects (reduced revenue t o  the 
industry), and product scarcity during periods of closure. Whether quotes ere 
inplemented on an aggregated fleet-wide basis o r  a t  some level of fleet 
disaggregation, the administrative costs of implementing e quota can be 
significant . 

(2) To Control Fishinq Practices: 

The general strategy of controlling fishing practices so es  t o  reduce the 
exploitation of t h e  sea scallop resoume and thereby increase productivity 
inplies the use of management measures such as  gear restrictions (e.g.", r i rg  
size i n  the dredge or nunber and/or size of dredges towed), cull-size, o r  
closed areas and seasons. Of these measures, currently only cull-size control 
would be based on a satisfactory understanding of cause end effect so a s  t o  
make the application of the measure meaningful. Measures such es  dredge size 
or W r  and azea/season closures attenpt t o  effect the fishing effort  
epplied to the fishery (exploitation). But ,  because t hey  address only United 
aspects of overall effort,  and because l i t t l e  o r  no data exist t o  help 
quantify even this limited effect, the use of such measures is presently not 
meaningful. 

Measures, such as ring size in  the dredge or lainirnun cul l  size, attempt t o  
control the portion of the population that is subject t o  fishing effort.  Such 
a tactic is f imly  grounded i n  what is known e b u t  the biology of sea 
scallops. It takes advantage of their  growth characteristics end effectively 
allows the average scallop t o  reach a larger size before being ceptured (see 
5240). A s  a result,  more production is generated by the sea scallop resource 
for each unit of effort applied. Unfortunately, the use of ring size corrtrol 
-to achieve an increase i n  s ize a t  first capture is presently unrealistic 
because no useful relationship has ever been demonstrated between ring size 
and the size of the scallop retained. A s  e consequence, only  the manual 
culling wt of undersized scallaps after they have been taken on board is an 
effective method of controlling the size of scallops harvested. Hand culliq 
is a c~rmbn practfce i n  thet sector of the f i s k r y  which shrrcks scallops a t  
sea, and, therefore, the cull-size measure could be easily incorporated into 
normal fishing operations. However, hend culling is not e conmon practice i n  
that sector of the fishery tha t  lands scallops i n  the shell. 

- The control of minimum sioe i n  the sea scallop fishery has &gnlficant 
implications for the harvestable production from the resource. The yield per 
recruit analysis i n  5240 shows thet significant imreases i n  average 
irrdividual scallop yield is possible by s i np ly  delayi everege age e t  first "P cepture by one year, which corresporrds t o  en increase n meet weight (i.e., 
edible portion). Such increases i n  yield are, i n  pert, dependent rpon the 
effort being applied t o  tk f-q. Hwever, a s  an exarple, en increase of 
nearly 7% i n  average yield per scallop (-re wecifically 'yield per recruitw) 
would be associated with a charge i n  everage me& count from 30 t o  25 on 
Georges Bank under applied effort conditions (relating t o  actual fishing 
mortality) that have occurred in the past. 



A major advantage associated with cull-size control (i.e., minimun shell  
size or meat count) is that tk effect on average individual scallop yield 
(yield per recruit)  is direct,  resulting i n  relatively consistent increases i n  
yield over the range of effort  that  has been observed, o r  might be expected, 
i n  the  sea scallop f i sk ry .  Absolute increases i n  average individual scallop 
yield vary with  applied effort  (i.e., fishing mortality rete); however, even 
i f  effort were t o  remain a t  recent high levels, increases in average 
irdividual scallop yield would still be realized. 

Other biological benefits of a cull-size measure a re  due t o  increased 
reproductive potential. By delaying c ~ t u r e  un t i l  an older age, scallups 
uhlch are just beginning t o  contribute significantly t o  spawning remain I n  t h e  
population. Althorrgh a stock recruitment relationship has not been 
demonstrated for sea scallops, the  increase i n  scallop fecundity with age nay 
provide a buffer against recruitment overfishing. 

Finally, the inposition of controls on fishing practices has inplications 
for administrative costs. Dependirg on the measure selected, both shore-side 
end at-sea enforcement costs are likely t o  be incurred. I n  addition, costs 
that m y  be borne by the industry associated with gear acq~ i s i t i on  or fishing 

<.inefficiency should be assessed i n  evaluetlng this strategy alternative. 
?' 

(3) TO Control Fishing Effort: 

The general strategy of controlling fishing effor t  t o  increase the 
long-term prodcrtivity of the sea scallop resource iapl ies  the use of 
management measures such a s  a limit on the r#lrrber of fishing days available i n  
a given year o r  a limit on the  nunber of participating vessels. I n  t b r y ,  

.such effort  control lneasures are  more efficient  a t  limiting exploitation of 
- the resource ( to  enknce productivity) than a re  quota measures. They provide 
a mre  direct control on t h e  r a t e  of tlshing mortality without acting t o  deny 

e h e  opportunity f o r  the industry t o  take advantage of increased catch rates . - 
that come with natural fluctuations i n  resource aburbdarce. Further, effective 
control on fishing mortality rate is  an inportant consideration i n  evaluating 
the effectiveness o r  benefits of measures directed a t  ege-at-fht-cepture (or 
cull  size a s  discussed above). 
- In pracUce, bwever, suxessful implementation of effor t  control measures 
currently suffers tram several inportant sbrtcornings. F i r s t ,  a s  with 
controls on gear configuration, direct vessel effor t  control represents only a 
portion of those factors wNch influence exploitatim; gear/wssel t f f ic imcy 
ard size (age)-at-first-capture must be shul tanewsly considered. Secord, 
historic effor t  data a r e  not available for a l l  fishery corrponents, and me not 
adjusted ( w k r e  available) fo r  chenges I n  nessel/gear configuration agl 
efficiency over time. b s t  hportently,  -re is cuErently vefy l i t t l e  h i s  
for eccurately assessing the e c b l  fishlng mrtality which Is tiem generated 
by the scallop f l e e t  at  any given time. 

Notwithstanding these limitations, broed-bssed contml on applied effort  
Is likely t o  result  i n  longltem benefits t o  t h e  res~ume, and effort  a n t r o l  



is complementary t o  control on size-at-first-capture. However, the imnediate 
inposition of an effort  control measure is not essential t o  assure l o q - t e n  

. benefits from control on age-at-first-capture, so  long a s  some form of fishing 
noqali ty control is adopted or fishing mortality does not substantially 
increase. . 

(4) To Combine Two or  More of the Above Strateaies: 

The discussion presented above under each of the  strategy alternatives has 
slpported the notion of combining different types of control measures t o  
affect the long-term productivity of the resource i n  a mre efficient or  
desirable way. In support of a multiple year managanent program, sukh a s  is 
envisioned for  sea scallops t o  achieve the stated objective, two options exist  
for combined measure implementation: 

(a) in i t ia l ly  inplement control measures which ere ta9nica l ly  feasible, 
analytically supportable, end acceptable, and optionally delay other 
measures which require further s tudy,  or 

(b) postpone implementation of a l l  control measures u n t i l  a l l  a e p t a b l e  
measures are technically feasible and their  joint interactions are 
f u l l y  evaluated. 

The management program could include immediate i~plementation of 
adninistrative and data gathering measures, regardless of which option was 
selected. 

,. .Various combinations of quota control, gear control, cu l l  size, and vessel 
effort control measures can be considered a s  candidate options for  
inplementation under (a) or (b). However, limitations on our knowledge and 
understanding of benefits t o  the resource, inpscts on the industry, node of 
lnplementation, or  techtical feasibil i ty w i l l  ef feet  both the desirability of 
individual cambinations and the  timing of their  inplementation. 

S630 Selection of Strategy Alternative for Detailed A n a l y s i s  

The selection of a strategy alternative(s1 for  detailed analysis i n  the 
Sea Scallop W is based upon an evaluatim of the f an  general strategies 
discussed i n  5620. The evaluation presented i n  Teble 631 was conducted only 
for the first three alternative strategies (the f o u r t h  being a canbination of 
tMi others) with reference t o  the  following four cri teria:  

1) compatibility w i t h  tk overall objective; 

2) feasibil i ty for  iaplementation; 

3) adnimization of costs t o  the imstry; and 

4) minimization of administrative and enfo-nt costs. 



Criteria - 
1. control on Total b n t i t y :  Copatability with Objectlrc G - tontml m Olntity lmk! i s  gmrrlly efficient 

(e. 0..  catch control) nb Stlevlnt to tb  *juti*c, M Mt bc tlcd 
elacely to carrot  ttock n r c s m t s  In o m r  to  
ovoid W t L u l  h m s t r  or onzcrrgldtrtiar. 

Fnslblllty for l . p l m t o t m  P - T u t n l c s l  (aprlcd3c H i r m  docs mt v~port 
rrtalil)ntnt Of l mgonsi* t t t c h  W m l  
yam; mly fixed cam control b gosslble. . 

2. m t m l  rr flshirg hwticcs: c a p l t r b l l l t y  with mf ctirc F - Caeiols mffat lac .rpect of overall r r m e  
(e.0.. gc at mtry contmls w l o l t r t l m  to cnhrre ncorrrrc ~mdrttivity. M 
wr. as pear conflguratim, lesr rTfectlrc t)m t i t ter  am or effort toMml. 
miniar: size m n t  m t )  

reuibil i ty for l r p m u t i o n  F-t - w~ b s i s  for Iplmcrdiq control on qcu 
canflpratim. 

- R 8 W S  eontiollirp mini- rite O t  e a t  cO!Slt 
M f t t s iue  (OX 4 1 a n m u t i m  mb C ~ O W I Y  
a l r t e d  to anslbnt ionr  for Lrrrcascd yield e x  
sccrbdt rd 8tDclc rthlttme. 

- W f l t  for ahlevslent of objecti*c is. tn 08-1 
l turtfm of gnwnlllrp fishlrp e a l i t y  
(effort). 

Wlninra d Ems to 1-rv C - t u s ib le  control rn m l n i r n  tfre or r a t  avrt 
mnstltute mgw prrctice In th irdrstry, but 
my rcullt i n  start-tern h m s t l r p  in f f l c iwy .  

Wn. of ~ n . l E n f o ~ n t  Costs F - Ibr ln i r t r t t la  ud unit-rp of torrtrols m 
t m r p  9I.CtlCCT iqQSC m.tOrYOlt ODstr. 

5. Cmtrol on fisk5q Effort: m t a b l l i t y  d t h  Objective C - Effort m m l  is m r i l l y  d f k i c n t  ~ l d  rchvrrrt 
( e . ~ .  . m n m l  on total says to tr* objectlrr, M depadart r ~ ~ n  rblllty to 
fis-ec or particlpatirg rclrte t b t  effort to f i t ~ r p  v r k l i t y .  

- Data nlmtlrp tirhlng effort to  fisNrp mrtallty 
ls prr lL iny rd Lcapkte. 

- I d f W a t  brsls tor l coplctc m a l m t i n  of 
offon bucd rnoaro wax at thls tie. 

M n i r r  of mts to 1-Y - - -e rot m~~LLble tor .roluUa 

Un. of MJn.lEnfarrrent Usts - - QrrdLQte Pptlar rot tor e n l u t i m .  

I t = t ~ o ~ .  f ~ r m i r ,  P ~ P O O ~ ;  f h ~ ~ ~ i n p s u r n k n r d d y t o t h ~ o f t ) r m . t . ~ l r g m a a f t s ~ t h r l ~ k a s t  
- - 

coast of the V r i t t d  States. 



The alternative strategies are rated qualitatively Lime., good (GI, fair (F) 
ard poor (PI 1 against each of the above criteria. 

An examination of the information sumrarized i n  Table 631 indicates that 
control on fishing effort is not feasible a t  this t ime,  end control on 
qmntity landed is not sufficiently sqported by our current abil i ty t o  assess 
resource abundance t o  warrant its adoption a s  an overall management strategy. 
A s  a consequence, ~ r o l  on fishing practims, and nore specifically control 
on minimum size or  meat count, is adopted as  the prircipal management 
strategy. It is recognized, hwever, that  i n  l ight of the biological anelysis 
presented i n  5240 and the discussion i n  $620, m i n i m u m  size or meat mnt 
control may not be sufficient t o  achieve the overall objective i n  the lung 
run. That is, the achievement of the overall management objective is 
partially related t o  the level of fishing mortality witnessed by the resource 
over the duntion of the management program. 

I t  is not currently possible t o  devise direct effort  control measms that 
w i l l  affect fishing mortality i n  a rramer that is canplementary t o  tb effect 
of minimum size or meat count control. muever, the detailed, long-M 
aralysis of alternative specifications of the management measures (see Part 7) 
must be undertaken i n  the context of various assuned levels of long-term 
fishing mortality so that relative benefits may be properly evaluated. On the 
other hand, the detailed, short-tun analysis (examining the  f i r s t  t w  years of 
program implementation) w i l l  be conducted without explicit refereme t o  any 
level of fishing mrta l i ty  other than  that  currently estimated for  each 
f i s k r y  resource area. 

Therefore, the following 12 strategy specifications are defined for  
lt5hg-term analysis purposes i n  Part 7 of t h i s  FCP, where four #at count 
options are simultaneously evaluated with three (conveniently defined) effort 
levels: 

Effort Specification 
Age-at-Entry Biologically 
Meat Count Historical Intermediate Opt- 

Measure Specification Avq. Level Level Level [F(max)] 

Meats/lb. (44) SSlO Ssll SSl2 

For the puzposes of the shrt-term (2 year) analysis i n  hrt 7, three 
stntegy specifications a h  defined. T k s e  specifications consider m a t  cwnt 
only, but allow for  a chenge i n  specification following the first year of 
iaplementation. Further details  of this analysis are presented i n  Part 7. 




