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I. Introduction

The purposc of this stu&y-is-to:dQVise and evaluate alternative manage-

ment ‘proposals for the inshore lobster fishery in the State of Maine. The"
reason for undertaling the stuly in the first place was the fear that rising
levels of fishihg effort are leading to depletion of. the lobster resotirce
’5nd:{he conscqucitt IW“OVCl]Qh.\‘t cf the fisherinan and rural communities:.:
depéﬁdeﬁi“upon thc'fishery. The biological extinction of the;lobster;iSfa;
apparently not a problem’ given its fecundity and the available: or-permissible
technology of harvest.

Ao aln e L Al d smmmama e Al famhh anm miraTisaddara ey A S al*in.*n-a. -
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Conailyy othl ‘
long raﬁgc accounting of the costs and benefits (defined in the broadest: .
poSsible seﬁSe)i\llcn would be expected to’ ~esult: frem each of the. pro= - -
posed policy appronches. The procedure is relatively straight forvard-‘>
‘and reasoneble provided the costs and bcu“{l s:-of ecacli policy alternative
ere measurable in comparable units (v%1c1 haplies, of course; that the
results of pélicy actions arc predictable). Turthe mWLc,'the;proccdure
is’'reasonable if it is closcly tied to rcalistic manzgcrient: policy pos-
‘sibilities. Given the leeal status of the Fishery in the State of Maine
(i.e. the precmincnce of the *lcolslaturc)s.an evaluat :.5-studyvofkthis sort
is of reasonable value only if the alternatives it considers are in: some
“sensc-within the boundarics of political possibility. o= "o
Necdless to say these two criteria of rcasohabluness are.difficult to

achicve. Staying within the realm of political possivility -ds: especially
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difficult in a situation of political flux such as that which characterized

the industry this past year. To stay within the realm of political pos-
sibility we have muintained as close contact as pos$1ole with the opinions
of ‘the lobsteimen, the yeiations and concernad state legislators. From
that point om, judgment of political;possibilitics are merely that -
judgnents.

With respoct to the predictability and measurement of the costs and
benafits of policy alternztives, we have found that the state of Iknowledge of
the various aspects of the fishery is not ;ufficient to conduct a reasonable
cost~bcncfit analysis of altcrnative wenagement policies for the fishery.

“The reasons. for this are somawhat complex but may be summarized by stating
thrcc guestions which ere of ultimatevin tance to a cost-benefit approach.
2t ansuers to these questicons exist in a fom which is
-Slﬂ Treneirn l)/ ;l [R92] l. [T l”b TOT (YWY ioenee 1anen (!}?).'JTWT'1T,""!"!\I“ COST=NeNBTIYT
Canalyvis, The t L*a“ questicns and theiy impertance to the cvaluation of
policy alternetives are:
1) . At whet rate is the commercial fishery approaching the
This mey be restatcd in the policy oriented form:
r must our policy measures be implenented? TFrom the
poiﬁt of vicw of sccial policy this question is very important
'beéuusc thé timing of policy mcas 1 to the incidence
~and magnitirde of social costs and beneflits.
that is the relationship between changes 1n (current) fishing
effort and changes in the (future) harvcstablc biomass? In other
words,.n calculation of the social costs and benzfits of any
particular policy must be mde in terns of “vhat do we gain

tomorrey by eiving up something today?!
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3) Vhat will be the distribution of costs and benefits among the cur-
rent and potcntial.direct and indirect participants in the fishery?
In other words, hows will-the’pie be diviled? The importance of
this question for sociél.policy rclates primarily to questions of
political feasibility and also to matters of social‘equity (e.g:,
will limited entry of one sort or another have en especially harsh
impact on a group of current or future participants who, have fow .
other economic alternatives?). Vccdl ss to say matters of this
sort are inextricably bound up in value julgements.®
Faced with thc difficulty of obtaining reasonabiy confident quantitative
answers to these questions we chose to abandon the traditional cost-benefit
cvaluative procedurcs and instead substituted an evaluative procedure which
emphasizes the ability of any particular policy to be flexible and adaptive.
ANAaT 1‘:" WA an ToT 'I'(-‘P.:l TNIAC TN I)T'(—‘.("Ii'.l‘?”‘ll‘ Il.\/_ (YI: l)l‘)l(ﬂ:il;?)l HJH;. t‘:l..()“h‘-?l.;.\‘
policy initiatives is precise enough to be able to impose a definitive policy
at this point in time. Rather the interaction and coisequences of various
econonic and biological policics will probably have to be lecarned as ex- .-

~>s

perience with the active nanagement of the fishery accumulates.  Consequently

-

we have tended to place a premiwa on policy.or strateny alternatives which

promote the accumulation of this experience and which provide for the ability

to respond and ‘adapt to tlic lessons leax ‘ned from this expericnce. . Additionally

since -leavning can often be an expcnsive process we nave atte cmpted to con-
sider the likely costs of learning, veluing highest, of course, those policy.

altcrnatives which premise to miniriize thesc costs.

#1 more complete trectment of the importance of these questions is .
contained in secctiens IL, 11T, ¢ 1V of this paper.
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By and large we fecl that this methodological approach to the problem

of fisheries management has a ruch wider applicability than is supgested by
this study. In geheral crucial questions relating'to the dynamics of fish

populations and the dmpact of alterations in the level of fishing cffort

(cither in terms of total gear and labor input, or in terms of alteration

of gear design or legal size requircments) are only well understood at the
theoretical level. As a practical matter data limitations, especially,
tend to shrowl our real vworld application of our theoretical knowledge in
a cloud of uncertainty. As a consequence, policy making decisions often
take on an unavoidably probabilistic character.

We have found that persons concerned with fisheries policy are fully

aware of this nature of their charge and are, in general, uacomfortable with
jts implications. [Furthemmore, policy making discussicns appéar to be
. search TOT a reasonsblie means 0L deallng will Uie w-

1

Certainty inherent in the managewent problem. By'and large there scems
to be a concensus that the most rTeasonablc course of ¢ on at any particular
roment is to pursue policies which appear to be optimal in the light of
admittedly fmperfect knowledge and to push ahcad as quickly as possible on
scientific rescarch most relevant to policy matters
The finﬁings of this'ﬁtudy'do not constitute a fundamcntal challenge

to this conconsus. Rather the essense of the study is that the thrust of -

the concensus is correct, but in need of further articulation and, especially,
the delincaticn of sncc1f1c policy altematives In‘tcrms of further
articulating the ¢ s, we sucecst that it would be most useful to
bepin considering the socizl and economic cnvironmégt of the fisherman as

inteorated part of the total biology of the Tisheory. Lssentially,
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and the consequent inclusion in fishery analyses of the factors which influence

the "effective povulation' of the predator/fisherman. In the past, human

populatioﬁs appcar to have attaincd a stable relationship with their natural - -
enviroment. There is considerable anthropological cvidence that the

role of culture ﬁas, in major part, to provide a means of internalized °
population>c0“ttol 8hd a sct of rules of behavior corpatible with man's - =

s . .

" ecological niche. ”

Unfortuhatoly the biologicai nature of man and culture is a forgotten: -
aspect of fishories policy. This is unfortunate because the explicit
consideration of the biological naturc of the fisherman population and
culture would appcar to make available to fisheries manégement a vhole
range of policy alternatives not now actively consicercd. What we mean
by this is that it should be possible to devise andl apply institutions

£ e o 22 0O2 £ el T 2cea AT Lmcmne) ddiS ol WA L kA’ 4 K
LSPLTasal Curvunca =CTS, WALCA 2aVe it C.'lpf‘.:lll*:‘,’ ok ceawching nurT ThR

equilibriws niche of the fisherman population. The exarple of animal
predator populations and human hunting and cathering societies suggests

that intcrmaelized population controls are mechanisms for achieving .
ecological cauilibriim even in the absence of afticulated knowledge of the
natural esvironmont. Since current fisheries management problens are
completely circunscribed by the uncertainty of our biological knowledge,

we suggest that policies designed to internalize fisherman population (total
effort) controls zre likely to be a useful, and perhaps poﬁerful, addition

to fisheries policy alternatives.

“Interesting discussions of the anthropological evidence relating to
man's obility to find, or alant to, his cnviremment are contained in Richard
Wilkinson's Poverty ond Drooyess (Proeger, 1973) and Sir Alexander Carr-

Y
Saunder'is The Poruiation Probicen (Oiford, 1922).
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In the paper which follows scctions II-IV expand upon the importance

of answering the three questions cited above and the apparent reasons why
the questions cannot be answercd with sufficient certzinty for the purposes
of\cost-benefit evaluation. Scction V discusses the implication of un-
certainty for management strategy and suggests appropriate sccio-economic
evaluation criteria. Section VI is a brief over view of the methodology of
the study and Section VII contains the evaluation of individual management

alternatives.




II. Socio-econcmic Policy and Uncertainty About the Rate of Depletion

At this time there does not appear to be sufficient lmowledge of the

fishery to allow us to state with certainty the time frame for policy

initiatives. We do not know whether the urgency of the problem is such

that we muét attempt to avoid a cormmercial diaster two or ten.years from
now. This causes extreme uncertainty with respect to the social and economic
aspects ofbmanagément policy. For example, if the fishery is slowly ap-
proaching the point of depletion, then relatively low cost social holiqieS'
Wi1LCiL LC]..V upuiL HULNAL @LLLLeiUnl alis 5iaplicl)y Feoliaotld e t: roducs
effortvare likely to bc optimal. On the other hand, if the fishery is
rather guiCkly approaching the level of effective effort consistent with'a
staté of depietion,'then optimal policies will be thosc which virtually
tefﬁinate entry in the short run and bring about an artificially high rate
of attrition of persons already in the fishery and reductions in the
effective effort of those who remain. In other words, the period of time
over whiéh policies ére, or have to be, implemented wiil to a large extent

etermine the magnitude of social costs and benefits associated with manage-
ment of the fishery. For this reason, a reasonably sure time frame is
cruciallto the choice of optimal social poiicies. YHfortunately'the state
of our knowledge of the fishzsry does not permit the precise, confidence

laden time estimates which would be so desirable.




This lack of knowledze caﬁnot be explained other than by noting that
the lobster is a very difficult creature to study. The stock-progeny
relationships of the lobster appear to be central to tﬁe question of the
rate of depletion of the cormercial fislicry. Bevérton and Holt present a
graph showing the relationship between the number of egps and recruits
>under several hypothefical populatidn‘dynamics which is of sorme value in
illustrating the problem of determining the rate of depletion.ﬁ The
essential elements of the graph are produced here as fig. IT. 1.

Curve (a) in the graph illustrates recruitment which is virtually
independent of the numbef of cggs except at very small numbers of eggs
(i.e., density dependence at the pre-recruit stage). For the sake of
illustration assune that curve (a) is representative of the lobster
population dynamic and that the number of eges is provortional to the
number of mature females in the stock which in turn is negatively related
to the rate of exploitation. Then, given a continuously rising rate of
exploitation, hiétorical experience in the fishery should exhibit relatively.
constant recruitment (and catch) and then a sudden and drastic decline
‘once a certain critical rate of expléitation is reached. In other words,

this particular population dynamic is one which might afford little or

no warning of an imminent collapse of the fishery. (A lack of warning in

the lobster is quite possible since sampling of the nre-recruit population

is apparently very difficult except for the period one year or so immedi-
ately hefore recruitment.)

Another characteristic of this population dynamic vhich is very im-

portant for policy purposes is that, at rates of exploitation lover than

#P,J.11. Bevertoa and 5. J. Holt, On the Dynarics of Bxploited Fish
Population, (Her Majesty's Stationery Office, 1957) p. 51
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that associated with collapse, management induced chanees in the level of
fishing effort will have little or no effect on recruitment and, therefore,
future harvests. |

TFrom the econonist's noint of view, this charécteristic of this

population dynamic reduces the economic problem of the fishery to essentiall

short run questions - so-called mesh size questions (i.e. minimum size)

“and external production effects result from crowding (such as those whiéh
give rise to arguments positing immediate cost savings from trap limits).
“The question of finding a long run optirum level of fishing effort in
order to maximize sustainable economic yeild is essentially irrelevant.

Obviously if curve (a) is representative of the lobster population
dynamic, it would be.of great value to the fishery manager to lmow the
apzroximate location of the fishery oﬁ the curve. Are exploitation rates
currently so high that we are about to witness a sudden and drastic
collapse or do current expioitation rates put the fishery well to the right
of the collapse point, in which case the fishery managers do not have much
worry for the iﬁmediafe future or, for that matter, much ability to en- -
hance future harvests through current action? The point is that we do not
know (1) wvhether this population dynamié'characterizcs the lobster and (2)
if it does, we do not lmow where we are relative to the collapse point.
Obviously both biolcwical and economic policy for the fishery would be
improved if this situation were known with greater certainty.

Curﬁe Cc) in Fig. II. 1. represents an alternative pepulation dynamic
with very different.implicaticns for fishery managemﬁﬁt. In this case
recruitment is more closely tied to the nurmher of eggs produced by the
mature stock. If the lobster population were characterized by this dynamic
the historical record should show a strong necative rclationshin between

the rate of exploitation of mature stocks and subsequent rcecruitment. In




other words progr0551vcly greater cxploltatlon rates should lead to pro-
gre551vely smallcr harvests. Fron the nana qor s nerspcctlve thls is a
“particularly comfortable situation sinte it is not one which will produce
a sudd n‘collapse. The napaper aﬂd p vt1c1, s in thb flsherv receive
adequate warning of tHe results of their actions (1 e., flshlnc act1v1ty)
and are, thcreL01c more Cdpable of plannlng a ratlonal response. Yhat's
more this populatlon dynamic is one in which management decisions affecting
the ratec of exploitation can produce beneficial effects on future harvests.
Thus this particular population dynamic, curve (c), contrasts sharply

with the population dynamic characterized by curve (a). -The contrast is verf
pronounced in terms of the time available for managerial response, which, as
pointed out previously, has great significance for appropriate social and
economic volicy. Additionally the two population dynamiés'present'stroﬁg
contrasts in terms of the relatloﬁshtp between the rate of exploitation and

recrul‘anent .

Still another possible population dynamic is illustrated in Fieg. II. 2.

In this case recruitment is .affected by density dependent factors in both the

pre- and post-recruit populations. This is the population dynamic specified
in the widely used Schqefer model”® and give rise to the notion that some
optimum level of harvesting can be chosen which will maximize either the
long run biological or economic return frem=—the from the fishery. In other
words, this particular dynamic descrites an intimate-and continuous relation-
ship between the level of fishing effort and the rate of recruitment into
the harvestable population. This contrasts sharply with the population

dynamics represented by curves (a) and (c) in Fig. II. 1. where there is,

*peverton and iblt, Ibid, =, 55-61 and M.B. SC wacfer ""Some Con-
siderations of Dopulation Dynamics and Lconomics in Relation to the 'fanase-
ment of the Commerciul Marine Fishercis', J. Tisheries Res. RBeard Canada,
XIV, No. 5 (September, 1957), pp. 663-8




first of all, no long run optimum level of effort implied (in both (a) and
(c)) and, secondly, no strong relationship between effort and recruitment
(in (a)).

In summary, the choice of appropriate socio-econcmic policy for the
lobster fishery must be.made on the basis of firm Imowvledge of the population

dynamics which govern the lobster. Uncertainty with respect to population

dynamics means uncertainty with respect to appropriate socio-economic policy,

especially in the area of timing of policy.

Fig. II. 2.

recruitment

Egg Production
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IiI. The Relatisnship Petwzen Current Fishing Effort and Tuture Catch

An adeauzte, or realistic, measure of effdrt is necessary for the
determination of the impact of fishing on the size and characteristics
of the fished population. From the practical manégement point of view,
it is esscntial to know whether or not and to what extent‘current
re@uctions in fishing effort will have future pay- O;fa in terms of .
1arger harvests. An answer to a question such as thls is dependent upon
the manager's knowledge of the lobster populaticn dynamlc and his ability
to- gauge the impact on fh° characteristics ‘and size of catch Cauded by
fishing effort reductions (increases) resulting frem his decisions. The
nﬁertalnty introduced into the manager's decision making process by the
lack of firm knowledge regarding the lobster population dynamic is com-
pourd°d by the lack o* a reliable measure of fishing"éffort.

Several methods have been suggested tor measuring tisning eriort in

the lobster fishery. The most obvious measure is number of traps. Trap

days is another méthod, and a third, suggested by Thomas, is catch in

numbers per trap-iiaul-set-over-day (THSOD) . **  his latter alternative has

*The. sole reliable source of trap-days is contained in a survey of
131 lobstermen conducted by A. k. :ug. This data is summarized in "A
Study of the Sccio-Ecoucmic limpact of Changes in the Harvesting Labo;
Force in the Maine Lobster Industry,'" in Ccean Tishery ”ﬂvqccrbqt
Discussions and anﬂqrun, A.A. Sokoloski Leﬂ:fl@ﬂ;, T, (OAA Lcchn-cal
port NAFS CIRC-371, Seattle, 1973) pp. 159-173.

=% James Themas, An Analysis of the COMﬁP*CJ”l Lobstexr (Hamarus
Anericams) Fishing A1cn7 The Coast of iaine, Avzict 1966 Throush
Doconber 1670 (MOAA Teciinical Report NIFS -SSKE E-G67) pp. o7-42.
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clear advantages in that it more clearly reflects the working time of bait,
the escape characteristics of the trap and the fisherman's time on the
water, in effect, the actual working tﬁﬁé of a'trap. Unfoftunately, data
on THSOD are very limited, very expensive and in terms of the period over
which it is available (1966-1971) §f little value in deterﬁining the rela-
tionship between effort and future catch. The same data problems occur

with trap days.

Estimates of trap numbers are easily available from the Maine De-

partmént of Sea and Shore Fisheries, but are a poor measure of effort
fdrrseveral reasons:

(a) Traps are only one input to the harvesting process. As such
traps may be substituted for other inputs (bait, depth fipders, skill,
radar  etec.) and ather inmmts mav he su.bstituted for trans in order to
achieve the same cutput. For cxample, interviews corducted this year
have left us with the very strong impression that the trade-off between
skill and~trép numbers is quite marked. Younger men as a group tend to
set out more traps and get less returﬂl(in pounds/trap) than older men.

(b) The relationship Petween traﬁ numbers and effort is likely to I
be less and less marked as ﬁhe density cf tra%s and the1nmmer of traps

per boat increases. ‘This is likely to be the case because as the mumber

s

of traps increases, hauls per trap decreasc. Additionally, as crowding
becdmeé more pronoﬁnced a larger number of traps are used to mark or
defend territory end are placed at depths vhere current catchability is
low but future catchability (because of changes in water temperdture)

is expected to be better, again for reasons of laying claim to a
particular picce of bottom. In short, beyond ﬁ certain level or density

of traps, pfoductivity of additional traps falls off rapidly (i.e. the




marginal contribution to catch approaches zero) and the effective use,
or effort, applied to the fraps falls off also.

(c) Finally, trap numbers do not take into account the seasonality
of usage which may be associated with different methods of fishing. For
example, lobstermen in‘York County, ifaine tend to keep four strings of
gear each rigged for a different depth:and each used only at a particular
'thne of the year. In this particular case, trap numbers overstate trap
use by about four times. A similar overstatement of effort will occur
as overfishing tends to compress the effective season.

These characteristics of trap use lead to situatiqns in.which large
changes in the numBer of traps have little or no effect on the total
catch. For example, Canadian expefiencé wiﬁh‘a 35 percent reduction in
trap nunbers shows a statistically insignificant change in total.catch.®
This does not mean that trap limitations cannot be beneficial to a Tishery.
~Under conditions ‘of a very low density of traps, reductions in the number
of traps will undoubtedly reduce total catch with presumably beneficial
effects on the harvested population. Under conditions normally observed
in the fishery, however, the impact of a trap limit is likely to have
very small or no effects on the harvest; nevertheless, it is that very
fact which is'indi;ative of over-capitalization and the consequent
bepeficial reductions‘in average harvesting costs and increases in

fishermen's average net income which can be realized by trap limits. In

other words, under most circumstances trap limits are justifiable on

grounds.

r o

economic, but not biolegical

“Devlolfe, Gordon, untitled manuscript in progress, dealing with the
effect of trap limits at Miminegash, Princce Edward Island.




The lack of an adequate measure of effort and the uncertainty of
our Inowledge of lobster population dymamics corbine to create a rather
hazardous environment for modeling the fishery. For exémple,‘recently
BELL has constructed a bio-economic model of the fishery in which he
uses trap numbers as a measure of fishing effort.® For several‘reasons
in addition to the use of trap numbers as a'measurebof effort the model
is an unconvincing analysis of the fishery, especially of the relqtlonshlp
between current effort and future catch vhich is so important for manave-
ment purposes.

One of the most unconvincing aspects of this bio-economical model

is the biological side. Using a Schaefer model which assumes density

dependent mortality at both the pre- and post-recruit stages of life, Rell

further assumes an instanfaneous adjustment of the bionass to changes in
fishing effort. Though this latter assumption might he armropriate for
fast breeding species, it is out of place in a fishery’where harvesting is
size and/or age specific and wherebage at maturity is six or seven years.

The assumption irplies that if fishing mortality of legal size lobsters
increases, natural mortailiy of sub-legdl lobsters increases proportionately.
A more apnropriate assunption wvould postulate a six or seven year
lag in the adjus ustment of the biomass, i.e., a lagged zdjustment corresnonding
to average age at harvesting/maturity. The difficulty with taking this

approach is that Lhc roswlta are subject to differing interpretations

depending upon the population dyranic specified for the 1obstcr, i.e.,

% .
Frederick Bell, "Technolcgical Externalities 81’ Common Property Re-
sources: An Impirical utULy of the 11.S. Morthern Lohster Fishery," J. of Pol.

{93

Economy Vol, oO, No. 1 (January/February 1972) pp. 148-153.
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density or nen-density dependént. Roth a non-density dependent population
(curve (c) Fig. II.1) and a Schaefer type population (Fig. 1I.2.) should‘
show a strong relationship between past (6 or 7 years prcvious) effective
effort and current catch rate. In a ﬁre-recurit density dependent pop-
ulation‘(curve (a) Fig. II.1) no such relationship should be obsgervable.

Using catch six or seven years prcvious as an appropriste measure oif effective
effort the following equations were estimated using data from 195C-1909.

(1) Q =49.78 - 0.00000070 Q-6 *+ 2.01 C°F.-6
E. (3.33)%  (0.00000057)* (0.56)%

R2 = 0.63 F=7.62 D-Y = 1.82

) G = 1.35 - 0.0000016 Q-7 + 1.45 °F_-7
E, (3.00)* (0.0000015)% (0.57)*

R = 0.68 F =9.54 D-W = 2.13
WieLe Qt cyuals caiCh iu perivd i, Et cyuals clivil (in Lrap_s) ‘in retv
t and OFt is average annual sea water temperature (measured at Bootlibay).
°Ft is introduced in the equation as a correction for Qﬂvironmental
change.

The results of estimating both.equations suggests that the strength
of the statistical relaticnship is almost entirely attributable to the
effect of sea water temperature. One could not accept the hypothesiév
that previous catch had a statistically significant hﬁpact on current
catch rates. These results would appear to be roupghly consistent with
the idea that the ﬁopulation dynamic of the fishery is characterized by
pre-recruit dcnsity dependént mortality and non-density dependent
mortality in the post-recruit population. However, one should be very

cautious about placing much faith in this interpretation primarily. because

*Nambers in parentheses indicate standard errors.




the hypothesis which is being tested is essentially very weak.

For example, the hypothesis tested by Bell is nearly identical to
that tested above except that Bell does not take into account the pre-
recruit part of the lobster life span. Nevertheless, with a pre-recruit
density dependent population, a sufficient explanatory model'reduCes to the
relatively simple proposition that with a constant (or nearly so depending
on exogenous environmental factors) mumber of recruited lobsters an in-
crease in the number of traps will lead to a declining average yield
per trap. This hypothesized relationéhip for a pre-recruit density dependent
population is identical to the hypothesis tested by Bell even though Bell
hnplicitiy assimes a pre- and post-recruit density dependent population. ™
Therefore; one would have to conclude that since the hypothesis which
Bell chose to test his model is very weak (in the sense that it is incapable
of discriminating between alternative plausible mocels with alternative
implied optimal policy), his statistical results, though impressive,
offer no practical or reliable guide to the fishery management authority.
Clcarly, more information on population dynamics is required before a
confident explanation of current effort/future catch relationships can
be established,

Fﬁrther éompounding the difficulty of learning the relationship

between current effort and future catch is the statistical problem of

*The equation Bell tested is

= - We 4+ ¢ O
Qg=a-b" *+c Fy

E¢

where Q is catch, E is effort measurcd in trap nusbers, OF is temperature,
t denotes time (in years) and a, b and c arc constants. See Bell, op. cit.
~age 151, : ‘
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attempting to correct for a possibly large mumber of envirohmental factors,
each acting indépendently on the size and éharactefistics of the lobster
population. Sea water tempefature is generally used by most statistical °
studies of the fi;hery as a proxy for the net impact of tne various
possible environmental changes, or is simply described as'by faf the most
important envirormental variable.” The problem with taking this approach
is that the various interpretations suggested for the role of temperature
appea{hﬁq be in conflict and, if each suggestion is treated sericusly,
ﬁnly serve to further cloud our understanding of the effort/catch relaticn-
xship. ‘Uow and Bell suggest that temperaturc affccts growth rates and |
'by the use of an unlagged value for temperature imply that this effect
is immediate on the exploited population. Flowers gnd Saila, on the other

hand sactnlata the greatect effect of temnerature is to be found in larval

OO

mortality ratec. It is also plausible tc suggest that temperature

exe:t§ma‘§gmu1ative effect over the entire pre-rvecruit phase éfli;fe.
vhatever the correct specification, howevef, tlicse three explanations
share the conviction that the use of the temperature variazble merely is
a statistical means for accounting.for envirommental variations.

On. the othef hand, a fourth sugge;ted intcrpretation of the role
of temperature breatesbgrave doubts about the corfecthess'of treating
temperature as a purely énvironmental variable. Thomas has done work

which shows that temnerature is related to weather and water conditions

[

*Soe Bell, op. cit.; Robert Dow ''Some Tactors Influencing Maine
Lobster Landings? Commercial Fisheries Rev. Vol. 23, No. 9, (1261) pp.
1-11; and Flowcrs and Scila 'Y'Tenserature Effects on the Inshore Lobster -
Fishory' Journ2l of the Fisheries Research Doard of Canada, Vol. 29,

No. 8 (1.972) pp. 1221-12%5.
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and thereby to the nurmber of hoat days exerted in the fishery. In other
words, by this interpretation teaperature merely bhecomes another means

~ eq o . . . o b3
for describing the level of fishing effort in the Tfishery.
g 2

It is quite possible, of coursz, that temperature has all these

.suggested effects on the fishery; however, if it does it is an inanpropriate
variable for use as a correction for purely environmental factors.

In sum, if we use either Bell's model or similar>a1ternatives
incorpg;ating biologically determined lags as a basis for describing the
relationship between éurrent effort and future catch, then the best modeling
that can probably be done with the data still leaves us with a great deal
of qﬁantitative uncertainty with respect to this relationship.

This uncertainty may be underscored by reference to a rather -
puzzling aspect of the fishery. Most observers of this fishery will
agreec that the intensity of fishing effort per unit of suitable bottom
appears tc be much greater in the western part of the State, especially |
Casco Bay, than it does in the more easterly rcaches of the State. One
would expect that these differences in intensity of effort would produce
statistically discernable differences in catch characteristics. In fact,
the length frequency distribution of the catch sampled by the Ifaing Ne-
partment of Sea and Shofe Ficheries exhibits no such di€ference.” What
does this mean? Several explanations are plausible,’but the fact that -
fhere are several, each with a differcnt appropriate implied policy,

merely cmphasizes the uncertainty we have discussed ahove,

“if this interpretation is correct then the sign estimated by Bell
in his modcl is incorrect becausc terperature/effort should be nceatively
related to biomass size. ‘

"*This data is jresented in Thomas, op. cit. poder 313 the mani-
pulation of the datn leading to this conclusion was nerformed by Thomas
and renorted in a personal comsunication. During preparation of this
manuscript Sca and Fisheries heciame known as the Nepartment of Marine

3 L
Paceainveng
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For example, (1) this puzzling attribute of the fishery appears to
be consistent with a pre-recruit density dependent population dynamic., In
other words, it could be argucd that in both areas of the State exploitation
rates, though very different, have not yet reached the point where egg
production has fallen below the point consistent with ''collapse'. Thus

. reCruitment is relatively constant and similar iength freauency distributions
for the catch should be expected.

(2) Alternatively, it could be argued that regardless of the appro-
priate population dynamic seeding is not area specific. That is, since
the dispersal of larva by wind and cufrents during the surface feeding
stages is 1ike1y to be extensive, it is possible thaf intensely fished
areas 1ike Casco Bay are not self-sufficieht in ege production tut must
rely upon less intensely fished areas for their suzply of larva and
ultbmaiely recruits luto the legal raugs. Tils pos5ibilily Could aiss
lead to similar length frequency distributions.

(3) Still another plausible explanation is that all inshore areas
in the State are not self-sufficient in larvae production and must rely on

larvae producéd off-shore to assure adequate reccruitment., Similar 1éngth,
frequency distributions are also consistent with thiS-expianation.

All fhree qf these possible explanations of the muzzle are plausible
and each has i*s advocates and detractors. But, rore importantly, each

explanation implies very different appropriate policies. For example, if

(1) pre-recruit density dependence were tb‘resolve the nuzzle, appropriate

policy would be to do little or nothing, assuring at a minirwm that
exploitation rates did rot reach a level consistent with ''collapse'. If
(2) Casco Bay alone was deficient in larvae production irmediate policy

initiatives should be directed st that area; longer range policies should

>y




be directed at preventing a rise in exploitation rates elsevhere. If
(3) the entire inshore area was deficient in larvae production, then
care and preservation of off-shore stocks and/or attémpts to reduce all
inshore exploitation rates would be appropriate pelicy. Unfortunately,
at this point in time we do not appear to have the data cavable of .
resolving the puzzle in favor of one of these three - or some other -
plausible explanation. In other words, the choice of approoriate policy
at this juncture is a very risky undertaking.

From the practical management point of view, uncertainty with
respect to current effort/future catch relationships means that estimatidn
of the costs and benefits of management induced changes in the level of
fishing effort can only be made in vague, non-quantifictle, terms. That
ie (1) the affort an futnre cateh of chanoes in the lavel of effort depends
upon_the population dynamic which characterizes the lobster. We are not
certain what the dynanic is and,therefofe, are not certain about which of
several possible policies is appropriate. (2) If the future catch is
affected by the level of fishing effort,* lack of an adequate measure of
effort means that confident estimateg of required changes in the level
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of effort cannot be made, though it nay be possible to stipulate an
appropriate direction of chénge in effort.

From the management point of view, choice of optimal stratesies is
altercd significantly by this state of our knowledge. Instead of being

able to impose a kuown optimm level of effort, the management authority

is in a position of having to learn vhere that optirun is.

*Future catch may not be related to current fishing effort in a
pre-recruit density dependent vopulation.
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Policy affecting the size of the future harvestable biomass is not
limited to manipulation of the level of effort. In the lobster fishery
the most promiment alternative policy suggested by biologists is the
minimum legal carapace requirement, specifically the current proposal to .
raise the legal minimum to 3 1/2”-by five 1/16" anmual incfements.

For the purpose of economic aﬁalysis, such policy initiatives are
most conveniently tfeated as exogenous constraints. In other words, the
economist must écceptlthe biologist's estimate of the impact of the policy
oﬁ future catch and then determine the net economic irmpact of the policyf

As we understand the 3 1/2" proposal there are three possible

bénefits:

(1) The primary benefit usually cited for the policy is a pre-

Ajﬁfﬁﬁwlﬁ% inmreace in landed waiocht once a new equilibrium is
reached, This is the short run mesh effect referred to
previously.

" A second, and much less certain benefit, is the possibility :
that the ‘greater number of mature females assured by the
policy will lead to greatéf_numbers of future recruits into
.the harvestable size class. Tﬁis would seem to imply that
the predicted increase'in landed weight would be greater than
18% if any increase in the mumber of recruits was actually“‘-
realized.

(3) A third benefit is the use of the policy as a hedee against
the possibility of a sudden collapse of the fishery.

For the economist there is one major question posed by the 3 1/2"

proposal: What will be the net income effect for the fishery and the men




in the fishery? This question really has two sides: (1) Vhat will be
the net revenue effect, and (2) what will be the effect on cost: Wf‘pro-
duction?

With respect to revenue effects, consumer reactions to higher unit
prices (i.e. for é'lobster dinner) will determine whether or not the 3 1/2'
proposal will produce a net revenue benefit or loss. Currently the price
per pound of lobster in urban wholesale markets varies by size, with
premitm prices attached to lobsters in the weight range associated with the
3:1/2" plus carapace'length. The question that needs to be answered is:

how low will the price for lobsters in this weight class fall as a result

of the 3 1/2" policy? If the fall in price is more than off-set by the

expected increase in landed weight then revenue effects will be poSitive,-
otherwise they will be negative. Unfortunately, this.question cannot be
answered without a detailed market analysis.

With respect to the effects of the 3 1/2° ﬁolicy on the costs of pro-
duction, it is clear that unless the 3 1/2" measure produces long term
positive effects on the number of recruits, the impact on costs of pro-
duction will be minimal or non-existant. This means, that the over-
capitalization which characterizes the fishery will not be affected in
any way by the 3 1/2" pdlicy. 'Hence, the policy does not assure the
comnercial success of the fishery unless it is combined in some way
with effort limitations. In effect, managenent of the fishery does not
seen to be faced with the option of choosing either a minimm size policy
or a control on effort policy - a combination of hoth policy approaches
may be necessary.

Perhaps the most valuable aspect of the 3 1/2" policy from

the point of view of this study, is its possible use as a hedge acainst




the risk of a sulden and disastrous depletion of the resource. An

expléﬁétion of this beneficial aspect ofkthe policy.is most easily
accomplished by reference again to Fig. II. 1. Beverton and Holt
suggest that curve (a), which exhibits a stroﬁg pre-recruit denéity
dependent effect, is a Vefy éommon occurance émong marine fisﬁ populations
and, cf course, it is a highly probable 6ccurance in the lobster Pop-
ulation. The predominant characteristic of such a strongly density
dependent population is the existance of a sudden decline in recruitment
once a certain critical minimuh level of egg production is reached.
Given the long period of time before declines in recruitment are dis-
cernible (i.e. four or five years) and a correspondingly long veriod
before remedial policies will have an ihpéct on the commercial fishery,
avoidance of sudden,dépletion or collapse is a polic& objectiﬁe which
ought to have a high priority in the lobster fishery for both biological
and economic reasons.” |
Viewing the 3 1/2" proposal in this light, however, raises the
question of whether that particular measure is appropriate, or in some
sense optionel, for avoidinglthe possibility of collapse. The 3 1/2"
proposal appears to have been conceived in terms of increases in landed
weight and possible increases in recruitment. (point 1 and 2 above). |
As such it might very well be the case that some other measure, greater

or less than 3 1/2", might be more appropriate for hedging against the

*Rough calculations by James Thomas of the faine Department of
Sea and Shore Fisheries indicate that current egg production may be at,
or near, the critical point consistent with a sudden decline in re-
cruitment.




possibility of collapse., In practical terms this line of reasoning
suggests that if it is felt or estimated that the current 3 3/16"
minimum is not sufficient to assure a minimm critical level of egg

production, marginal increments. in the minimum size should be viewed as

acceptable to fisheries policy makers.




1v. Bio-Socio-Economic Hetero geneity

In addition to uncertainty with respect ta population dynamics
and effort/biomass relationships, those who manage the fishery must
also take into account the extreme heterogeneity of biological, social,
_ and economic conditions governing harvesting along the ifaine coast.

From the point of view of policy making, this héterogeneity is important

for both efficiency and equity reasons. As a comron property resource.

the lobster fishery has provided economic opportinity in a rural setting .~

-where few alternatives are available. Men engage in the fishery with

differing capital resources. Approximately 2500 operate what might be - ¥ o

termed standard lobster boats. But there are probably an equal number
of men who operate from skiffs and dories, with fewer than 200 traps.
Geography also plays a role. Fishermen based on the upper reaches of -
many deep bays are eftectively limited to a roﬁ to five month season =
because of’ water temperature (vhich limits the period during which they
might trap and alsb frequently ices their anchorages) and because of
the tefritoriality practiced by men in the fishery (which effectively
‘excludes men "up the bay" from trapping in the rore open and deeper
water "down the bay''). (See Appendix A.)

Sc;me areas along the coast, because oftradition or favcrable
location provide easier opportunity for alternz:ive fishery occumations--
principally dragging and clamming. - In still ot?:scfs, customs: accords
either a greaf_er or lesser ease of entry into tie lobster fishery
with the expected results in terms of oﬂzepf}s!ﬁ.ng. For example, the
Casco Bay area, which is in the-most urbanized »p:n-'t of tﬁe state is also

the area where tradition governing entrance into the fishery seems to
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have broken down the most.™ As a consequence, the Casco Bay area eﬁ-
hibits the most extrene symptoms of over-fishing. Further to the east,
in the more rural llancock and Washington counties, traditional barriers
to entry seem to be more effective and the fishery appears to be in not
nearly as much trouble.

Partial evidence of the heterogeneity which characterizes the
fishery is contained in Huq's and Acheson's findings. Huq's data are
especially revealing in temms of the broad range of characteristics of
'men'in the fishery (i.e., income, traﬁ déys, investment, full time/part
time, etc.). A random sample we conducted in the summer of 1972 using‘
Huq's questionnaire revealed similar wide variatioﬁs. (See Appendix A
for a comparison of Huq's data with that of the random sample.)

Acheson shows the variations in territoriality that- take place, and in

smmrithT s clhAad vwAawlr hae ~AanclivdnA fFhat 110y saravandsAne ava ~Aarvalai-ad
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with the extent of over-fishing. Surveys we have undertaken in early

1973 also reveal a broad range of fishing techniques, skills and
conditions. The importange of this heterogeneity is tﬁat for many
practical purposes the fishery must be treated as if it were many
fisheries. Management schemes which propose property rights of one sort
or another based upon grandfather clauses, equipment 1imitations,

closed seasons, equipment redesigns or any other traditional means

for limiting effort are likely to be inadvertently discriminatory and

% o . . ' .
In addition to urbanization, closure of Casco Bay during Vorld
War II apparently interrupted and considerably wcakened any social
structure which might have served as a barrier to entry.




inefficient in their impact. Though it is unlikely that any scheme
could avoid discrimination and inefficiency altogether, the hetero-
geneity of situations of the coast means that a significant group of-
fishermen is likely-to raise strong political opposition to almost any
managément scheme. In most cases of straight-forward management schemes
based upon “optimal' or typical methods and conditions of harvesting,

much of this opposition'is likely to be well founded for any single

plan is 1likely to be less than optimal for many areas along the coast

and, quite reasonably, will be perceived as such by certain grouns of

fishermen.®

*This is not to say that all political opposition to manasement
proposals will be based on discriminatory aspects of proposed schemes.
Undoubtedly, proposals for substantial reductions in effective effort
will meet with wide-spread political opposition.




V. TImplications of Uncertainty

Pational management of the lobster fishery muét take into account
the interdependent biological, social, and economic aspects of the
fishery. But as in any complex,_intefdependent system, uncertainty with
regard to one aspect of the system yields uncertainty Qith regard to the
whole system. Thus, the uncertainty of our knowledge regarding popu-
lation dynamics, effort/biomass relationships, and the heterogeneity of

social and economic conditions governing harvesting, translates the

management problem for the fishery into primarily a problem of isolating

and dealing with these particular areas of uncertainty. From a practical
point of view, this uncertainty requires that management decisions based
upon deterministic modeling of the fishery be treated with a great deal
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flexibility, and learning on the part of the management authority be
preferred. In effect, any management approach rust be capable of
securing the long-run adaptation of the fishery to its environment. It
‘would not be wise, at this juncture, to attermpt to impose an ‘'equilibrium
solution on fhe fishery, given our iﬁabi}ity to adequately describe

that equilibriwn.

Evaluation Criteria

The uncertainties described above require that the evaluation of
alternative management schemas be geared primarily to their ability to
secure the long-run adaptation of the fishery to its environment. On
a sccondary level evaluation of proposed schemes must be made with
respect to their known or expected impact on the biological, economic,
and social aspects of the fishery. Though it may be questioned why

secondary consideration is civen to the biolegical, social, and cconomic -
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impacts, the necessity for this crdering is very clear: Without firm
knowledge of population dynamics and effort/biomass relationships, it
is impossible to state the long-run benefits and costs of management
alternatives. |
Primary Evaluation Criteria:

1., Flexibility with respect to biological and economic and social

knowledge and conditions:

Since biological data on the fishery are lacking, any menagement

scheme must contain elements which allow for changes in strategy as

new or more complete knowledge of the fishery is déveioped. Similarly,
as actiﬁe management of the fishery proceeds a clearer perception of the
social and economic impacts of management will emerge, and any managemeﬁt
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change in these factoxs.

27 Costs of learning

Managemént flexibility and adaptability are desirable attributes
of fishery policy to the exteat that such flexibility is constrained by

~the poteptial costs of learning. All other things equal, the lower the

costs of_learning the more preferred is the policy or strategy.
Seccndary Evaluation Criteria: ‘ | | )

The lobster fishery is the backbone of the Maine fishery, but it
is only one of éeveral eccncmic fisheries. ilen and equipment are trans-
ferable to other fisheries., As opportunities'iﬁ the lobster fichery
vary so will the level of fishing effort expended within the fishery
itself and in other fisheries. Thercfore the effcct of reguiation of the
lobster fishery should be weighed in tcrms of its impact on these other

fisheries.




4. Positive impact on the economic return to the harvestable
biomass:

As pointed cut previocusly, it is entirely possible that there is
little or no relaticnship between fishing effort anid the biomass of the
fished pecpulation. Urder these conditions and given no change in legally
harvestable size, effort limitaticns must be justified entirely on
economic grounds. Nevertheless, alteratioﬁs in legal size limits can
affect the size of the harvestsble biomass and the economic return to
the harvest. Similarly equipment limitations and/or design requirements
can affect the costs of harvesting and mortality rates of the fished
population.

5. Eaforceal:ility:

- Costs of enforcement must be considered for each proposal. Addi-

TIONALIY THhaYA 1€ N NISTATY OT acTive Wmanseenent or 7ie TIGNRrY i 1T
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may be necessary to conscicusly create the conditions of wide-spread

belief in the efficiency of new rules and regulations, thus easing

cnforcement problems.

6. Ability to deal with widely differentiated harvesting and
socio-cconenic conditions:

Givern the wide veriation in the situations of individual fishermen

4

managsnent scheme must be abie to allow for widely verying models, con-
ditions and time of harvest if it is to be cfficient and eocuitable.
Partiéular éscial and economic criteria apﬁfopriate to the evaluation
of each plen are:
a) VWhat particular group or groups of fishermen are likely to be
either cxcluded from the fishery or forced to reduce their

expenditure of effective effort?




In the case cf excluded persens, can their alternative economic
cpportunities be assessed: 'hat is the likely maﬁnitude of
social and private costs resulting fron fheir exclusion?

¥hat are the short and leng-run benefits to the fishery

resulting from exclusion?

With respect to persons who remain in the fishery, what are

the likely impacts of effort reduction? Short term incore?
Long term?

With fespect to plans for limited entry, what criteria are
propcsed for allocation of entry positions? How can they be
assessed in temms of efficiency and equity?

ith respect to the impact on fishing commnities, what is the
Tikely dmnact of exclusions and short-tenu effort reduction?
Long-term benefits to the fishery?

Political possibilities




VI. Hethodolony

In the early stages of the project, a list of ten alternative
management schemes which had been proposed for the fishery or which, in
the light of experience in other fisheries, seemed appropriate for the
fishery was composed. (See Appendix B) This list was submitted to

SO

Naticnal Marine Fisheries Service, Gloucester Regional Office and to the
Maine Department of Sea and Shore Fisheries. In addition a rcworded but
similar list composed of only five plans was shewn and explainéd to 48
lobstermen along the coast. On the basis of reaction from these three
groups, the list of schemes was reduced to a set of three aiternatives.
These three alternatives rcpresented what these tihree groups appeared to
consi&er reasonable or feasible modes of action fer the management of the
fishery.

At Thnis poinc Tie major elemsnts Of eacir 0L L;ltﬁbyb’ sLiicnies woLe
combined into a single schémeb(see Appendix C) which was then shown én&
explained to 376 lobstermen. The purpose of this procedure was several
fold: | |

1) iuch of the esrlier sbcio-economic data collected by Huq and
Hasey was inappropriate to certain key provisions in some of the propesed
alternativés, e.g. the requirements that x percent of gross income be
derived from fhe fishery in order to qualify for a commercial license. .

2) We intended to got a "'fecl" Ifor the clinate of.acceptability
associated with.the elements of cach of the thrcevproposcd alternatives.

3) We intended td use the surveyihg procedure as a means for more

fully educating ourselves about the problems of the fishery as perceived

by the lobstermen.
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4) An unintended, but pdsitive result of the surveying was that
the fishermen themsel ves were clucated to & certain extent about the -
necéssity for management and the linds of alternatives which appeared
feasible. This became apparent to us over the course of the year as
various forms of ‘pllﬂoposals we had circulated surfaced in newspaper
letters, and hearings and bills of committees of the Maine Legislature.

From our own point of view we learned as a rseult .of Ithis DYCCEsS
that the quality and articulation of fisherman response depended
cfucially upon the manner in which management proposals were presented.
Specifically, in our early efforts we tended to present broad outlines,
almost theoretical nroposzls. Fisherman response was generally in-
articulate and uncormprehending., As the year went b}? we became more
specific using actual legislative decuments. Fishefman response
suddenly became articulate and p};ecise. Ve concluded that either we
had become much wore adept at communicating with the fisherman or that
the fisherman réspond much move positively to specific rather than

| general proposals.

Management Scheme Corponents

The number of individual management scheme corponents which have
been sugcested for the fishery and the possible combinations by which .
they might be incerporated into management schemes is very large. In -

the course of this study, we found it necessary to catagorize component

alternatives according to varying philcsophies of fisheries management.

There appear to be three broadly distinguishable pnilosophies in the

approach to fisheries menageaent:
Type I: llanagement apprcaches desipned to eliminate the common property

and unlimited cntry charecteristics of the fishery which ave often cited




as the root of the overfishing problem. Sugsested management scheme

components which fall in this category are:

1. Freeze the mumber of licenses.
2. Freeze the mumber of licenses and make available only to
"commeré&al” fishermeﬁ.
Limited number of transferable (sellable) licenses.
Speciél licenses, with special restrictions: commercial,
apprehtice, retiree, etc.
Decentralized (i.e. local) management ”councilsf with locality
specific licensing.
Closed seasons.
Trap day or nurcer limitations.
Centralized "strong' management authority (regional, Federal, or
intornational).
Establish apprenticé programs to serve as a partial barrier to
entry.
10. Daily‘curfews to discourage 'moonlighters.”
Type II: Management approaches which emphasize the use of taxes or
subsidics as a corrective to overfishing. Typical scheme components
- falling in this category are:
1. A special excise tax on lobsters.
2, A taxon tfaps.
3. A tax on boats.
A tax.proportional‘to catch or income;
Increased license feces.

Subsidics as compensation for lowered fishing cffort.




Type 1JT: Management appreaches which are prlmavuy a conpllatlon of
good (and bad) conservation pr;:ctices. Scnme comonenta of ths typc

which have been suggested arc:

1. Raisc the legal minimum carapace size to 3-1/2" (la. females

‘ only)k.
Abollsh legal maxinme size (2a. males only).
Re-designed traps to allow “shorts" to es.f:.a'pe.‘
Discontinue "V”-notc]iing. | | |
Remove un-buoyed Vt'raf}s”ffom bottom, or réquiré tréps with
"self-destructing" characteristic;s. :
Ex]hance lobstérs' énviroﬁment ﬁifh artbiij:'ic'ialﬁreéfs, etc.
Bounties on predators. |
Begin natc‘lerlcs or rc.,earcn on Hatcherles.
tLONTTO I ﬂ.T;lsg [ lli{ .
Eliminate hamful pollutibh}.
Discontinue pltigcrirxg
| Quotas on total catch, or pcr 11censel;
Make license dq.endcnt upon the m’trkl'lg anrl release
mafure, but uneg'g(ﬂ fpm'tle 1cbsters.
14, 'Incre sed enforcement aathorlty for coastal wardens.
The actual Sf‘hr‘nns w,u(h were choscn for cvahutlon were dcrlv\.\l
flom two prmary sources: | o
1) T‘lcoretlcal requ: rcmcnt° translatcd into what was i'clt to bc
a reasonable managcr*ont fram ork by members of t‘w pr03 cct
2) Leglslntlve nrono.mls which apne'lrcd bcf ore the 106t1 Malne
Legislature. ‘
Tn addition to the theorctical criteria mentioned on page 31, we
felt that it would also be valuable to assess cach scheme in terms of

its likely acceptability to men in the {ishery.




VII. MANAGENT ALTERNATIVES

Manavom"nt Alternctive #1

A. Llcen51ng
1. Create several classes of licenses

a. Cormmercial 1icensé§ - transferabie, limited initially to a
muber equal to the number of current fulltime iobstermcn.
Apprentice license - combined with an apprentice progran
designed primarily with an eye to reinforcing traditional
barriers to entry, e.g. kinship and community ties.
Retirement license - non-transferablé, available to men over
60.
Sport and ifudent licenses - limited in number and with
trap limits.
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_ program, i.e. give management authority the right to use license fee
receipts to purchase and retire and thereby reduce the number of commercial
licenses.

B. Raise legal minimum carapace length to 3-1/2".

C. Establish a trap limit of 600 for entirc ccast

Discussion

~The primarf attribute of this scheme is that the license buy-btack
progran allows the managenent authority to alter the level of fishing
effort (provided cffort is correlated with license mribers) if it sees
a need to do so. Given the voluntary nature of license sales, moreover,
its authority is essentially limited to carrot and not stick methods. In

other words, if the management body secs a nced to reduce effort, it is

empowere d to pursue this goal by offering to purchase outstanding com-




mercial licenses. If there are no or few license holders willing to
accept  the purchase price offcred by the management body, that body

must assune that license holders place a higher asscet valuc on the
license (and, thercfore, the fishery) than does the management authority
dtself. - The authority has no recourse but to raise its offered price

- until- sufficient numbers of license holders respond with an offer to
~scll. . Furthermorc, if the management authority can accurately record

-~ the priqe of private license sales, it should be able to note trends
which register the expectations of the fishermen themseclves.

For the person leaving the fishery, the program has the effect of
providing the license seller with an immediate, highly liquid asset which
he can‘use for r:location, retraining, etc. This characteristic tends
to make ekit from the fishery much more attractive than it is currently.

o Vot dntn tha Fichery on the other hand. iR_,»(‘.m‘ta'ik]ed‘tO a certain
degree by the apprenticeship progran. We would suggest that such a
program:be set up in-such a way as to effectively limit entry to persons
who -have family or community ties with the fishery, i.e. legally establish

the current informal barriers to entry. While such a procedure or

suggestion would not be viewed as efficient or equitable in a normal

industrial or cosmercial sctting, in a fishery limited entry is generally
conceded to yield wore desirable results for both consumers and produ;crs
thanta: purely competitive, talimited entry situation. An apprentice- ‘
ship program, vicwed in this light, becomes a convenient and rclatively
vt equitable, device for discriminating among potential entrants. The

alternative is to discriminate entirely on the basis of the ability to

purchase a licensc.

(ORI




Additionally, an apprenticeship pregram may be necessary to a certain
extent as a meens ifor training new entrants. Though it is very difficult
to document in any quantitative fashion, a readily apparent characteristic
of the fishery is the wide variations in the skills 6f the men, especially
skills relating to trap placement and use. (Among'other things, ve

would describe this skill as the ability to place traps in a particular
threshold isotherm. Catchability apparently varies to a great extent with
water temperatures, and water temperature at any particular place on the
bottom is a function of depth, currents, recent weather, etc. Skilled men
appear to be able to anticipate or respond quickly to temperature changes
and place their traps accordingly. We are not sure whether their skill

ié generdlly articulated or is merely the result of long experience.

Whatever the case may be, however, the transmission of such knowledge
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skilled as older men in the fishery and as a consequence tend to pursue
a strategy of substituting more and more traps for skill in order to
increase their income. This is a perfectly rational strategy from the
individuzl point of view, but under condltlons of hish exploitation
rates it has the potential of forc1ng a similar response from rore
skilled fishermen so that an umeconomic escalation of trap numbersxmay
ensue. ® This exact scqu,hfr of events appears to have taken place in
Casco Bay where, genecrally, the fishermen with the largest numbers of

raps tend to be relatively young and tend to be from families outside
of the fishery.)"

The intention of the 609 trap limit is two-foid: 1) To break the

back of the trap cccalatic on wh;cn has been occuring in the Casco Bay

“*The constitutionality of an apprenticeship apvroach probably
dcpans on the ability to show the existance of damaze to the prlLC
interest without tiwe prosrai.




area of the fishery (1200-1800 traps per boat are not uncormon) and

2) to pat an upper limit on any future escal atlons

An mterestmg aspect of thc intervieving we unJcrtook in tne Sr)rlhg
of 1973, is that the fishermen in Casco J»ay are perfectly aware of the
dilerma they are caught up in. None are willing to cut back unlefs 311
cut back because they realize that individual de-escalation will mtrely
result in a decline in individual income. 0r1 the other hanu, almost
all of the rlshemen are aware that a cut bac by‘all will result 1n o

about the same total catch per man but at greatly reduced costs pcr man.

Thougn Casco Bay comprlses a relatlvely smal. part of the flsnery,
problems are important because they appear to be mer ely a prelude to
the problems of the rest of the flshery. We have clear mdlcatlons from

o

the area immediately to the east of Casco Bay that Slﬂllul‘ tr p es”al tions
oTs toginming., Seild ?rrr““*"r "'e'";fm ‘Fﬁr a tran 1imit at fhm ﬁme is

that large scale trap wars have been threatened in the Casco Bay area.v.. .«
Apparently, many _flshermen V,leW Wnelesale trap cuttings as the on y
alternative to legal trap 11mts c.nd limited entry.

The limit of 600 tra ps sugbested here should not be talfen as the
ehoice of a number which is 1n:som_5 sense optimal for a boat m the
fishery In fact, the ol...mal nmber for a boat with two men appcars to
be in the neighborhood of 450 to 550 traps depending upon whethnr tmwls
are fished or not. Petler C 0 appears to be a reasonable numbnl thCﬂ
will not unduly interfere w1+h technical efficiency and which w111
effectively inhibit uneconomic; trap escalations.

Cne rather important aspect of a trap limit is that in the leng-

run it is a meaningless policy uniess it is combined with some form of
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limited entry. A trap limit without limited entry has the potential of

leading to (1) the same high trap denéity (but with fewer traps per boat)
as exists currently with no traﬁ 1limit and virtuzlly unlimited entry,

(2) the same or higher ccsts pér'ﬁnié of output {probably higher
because of the need for more boats and other fixed investment), and

(3) lower net income for the fishery spread among a"greater nunber of
fishermen.

A compelling argument againét trap limits relates to enforceability.
Convéfsations with Canadian officials indicate rather high enforcement
COsté associated with trep limits. Canadian experience also suggests
thét dné effect of a traé 1hqit-is to cause fishermen who had previously
been‘fishing_fewer traps~thﬁﬁ the. (newly imposed) limit to increase their

trap numbers to the limit. If this effect were to occur with a 600 trap

- -

Timin in daine dieie woull DE a suustantial dicivesc s wal skioll b
traps in the eastern part of the State where trap numbers are currently
well below the proposed limit.

Thé vérious rationales for the 3 1/2' limit have been discussed in
section III above. It would be approprjéte at this point, howéver, to
exélain some of the more common ohjections voiced about the policy.

On the;biological side one objection or uncertainty relates to the
quesﬁicn of populafion dynamics. The argument is basically that the
18% estimated gain in landed weight is predicted on the assumption of a
non-density dependent population dynamic. If this is not the case, the
3-1/2" limit will have the effect of altering the éée distribution of

the population and increasing natural mortality rates among sub-legal
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lobsters. This will reduce the number of young lobsters coming up the

"pibe“ wﬁich will also reduce the estimated gain in landed weight.

The same argument about the\population dynanics could also be
alplied:to tﬁe expected increase in future harvests. That is, in a.
péﬁulation strongly characterized by density dependent mortality at the
‘pfc-recruit stage, an incrcase in the number of eggs produced could not
be expected to result in increased recruitment.

On the ecénomic side there aré two aspects of the 3-1/2'" minimm

which raise doubts: 1) 1If a11>states and Canada move to the 3-1/2"
bminimum; the.éverane retail price of a lobster dinmner wili rise, all
other thlnys equal, cau¢1do en off-setting decllne 1n dnmand and price.
Since the current vholesa marPét price/1b. varies with size and it is

not know1 what thc elastzuity of demand for larger average sized
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be stated
Another econowlc fear or objéction, raised by lobstermen is the
:éffett ori the catch in the short-run (i.e., the five year period) while
thv leﬂal nirdmum is belnn raised. Rongh estlmates we have made, assuming
a non-denalty dupgndenc Dopulat;on 1n41cate that the net effect on landed
| welnht w1Jl bv nogatlve for the first three years of the program and will
thcn turn sharvly upward. For a dcnsity—dependent pbpulatioﬁ the
g t1Ve 1r)act on landed weight will last longer and the upturn will
be less markcd if it occurs at aill.
fhouﬂh 1t is difficult to make a judgment &POLt the 3-1/2" minimum,
it would be our guess that the net economic effect of the change would

be positive but that the magnitude of the net benefit would be small.




Summary Evaluation

)

The prlmary benefit of a buy-back approach to licensing would be
the flexibility which it prov1ies to the management authurlty The
voluntary nature of the buy-back approach constrains the management

authority, on the one hand, and assures that those persons leaving the

fishery have at least assessed their own opportunities on-shore as greater

than their opportunities in the fishery, on the other hand. This
characteristic of the program should tend to minimize the social costs
 of management flexibility .and learning.
With respect to the compatibility of the proposal with other inshore
fisheries, to the extent that entry in the lobster fishery is clésed off
potenfiél entrants may move into alternative fisheries. As a matter of

practical concern, however, gear and boat constraints are likely to make
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On the other hand, if management based on this model is successful in
stabilizing or ﬁnﬁroving +he state of the lobster fishery in the long rum,
- the poteﬁtial (and current) pressures on other inshore fisheries exerted
by 1oostermen.is likely to lessen. |
With regard to the all important question of poiitical feasibiiity
" we wouid have to concl"de that the current prospects are very low. Fisher-
‘man reaction to a buy-back approack is generally favorable but only after
a lengthy explanation and discussion of the attributes of such a program.
General aﬁceptance would only be possible after a 1ong period of education
by extension workers and trade journals. Addltlonally, it should be noted
that a proposal of llmecd entry of any sort will 11ke1y have very rough

sledding in the legislature at least until the t1ﬂ° comes when it is

absolutely clear to all that the loss of the commercial fishery is immincnt.




tlanagement Alternative #2

This alternative is virtually identical %o the first except that
it proposes division of the.i here fishery into relatively small
inanagement areas corresponding to the telrlforsal beundaries currently
enforced by custom and convenience. A license would he valid for only
one¢ management area and active‘ﬁanagémcnt of cach arca would be the
responsibility cf the local fishermen.

There fe severai reasons for'sug;esting a territorialrapproach'to
management‘of the fishery. The pr@mary’reason is to force accountability
for the state of the fishery onto the shoulders of the fisheimen. It
was felt that territorislity a;ono with 1limited entry and salable
licenses would create, in elfect, group property rights'and,'théreforé;f
the incentive to conserve the resource tdrougl group management. - The:
Qllggf“.\fl"l(i!l LAL I.;!H l-.('il‘l'-ll;()!.'l:.bbi'l'-i.)s‘:. l'Jdel,.;.\'t‘l';’ 3111111 1D Uc‘.Db\» ik u‘xx\/

premise that group management would be more . feasible with relatively .. -

small nurbers of individual fishermen involved in the decision- ~making

process.

Secondly, small tcrritories”wére.suggested becsuse, to a' certain
extent, this is a reflectioﬁ:df cufféﬁt'praqtices along the coast. It”
would seecn, thq, that a progran » of ac countability might be most easily
implensntad by capitalizing cn oxtstiig practices. In fact, it shouid
be mentioned that the territoriality which is found in the fisheéry
" and the barriers to entry which'abcorn&ny terrlto 1ality (1n some places
barriers to cntry arc quite stiff, in others fai 'r;y rcl.xod), seen to
have thc limited effect of inducing an attitude of atcountébility on

the part of the fishermen. Also contribu ing to this attitude is the




fact that for most of the men in the fishery alternative econoric
opportunitics are very poor and, thereforc, ail but a very few men are
actlvely concerned with and tare actions to conssrve the resource to
the extent that it is individually possilile.

Thirdly, management of the fishery through small territories has

the advantage of providing flexibility with respect to the differing

biological and/or sccio-economic characteristics of the fishery. ilence,

the .adaptability of the fishery to its environment would be enhanced.
There are two primary objections to management based upon small
territories: (1) Adninistrative problems involved in the initial
definition of territorial boundaries arc 1likely to be insuperable. One
of thé characteristics of £srritoriality as it currently exists is that

boundaries are in & constant state of fhux. Kinship and fricndship ties
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permeable boundaries. Additionally, men from har ooié in which the pop-
ulation of fishermen is growing (usually because entry is less restricted)
tend to try to expand their territory at the expense of men from harbors
where fisherman population growth is low or negative. Since, trap wars
and other extra-legal means Of enforc nﬁ térritorial boundaries are
resorted to only under great pressure, the result is often considerable

1 .

boundary overlapping. Under these circumstances defining legal boundaries

o

N

could becove an administrative, and probably legal, nightmarc.

(2) CInforcement problems could possibly be severe and expensive if
the coastal wardens were continually forced to survey alledged boundary
iufringements: On the other uand,_there are many extant cases of strict

boundary lines vhich are apparcntly observed with little friction.
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Overall, however, it would have to be concluded that, even though
management through the medium of small territories has nany positive
aspects, ‘administrative problems appesar to be excessive., ‘e certainly
feel, nevertheless, that serious' consideration be given in the future

to the gradual evoluticn of legalized territories, since territoriality

.

does hold the promise of naking the fishermen accountable for the quality

of the resource.
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lenagement Alternative #3

Over the course of the yeer several of the ideas deveioped on the
project were incorporated into bills presented to thz 106th Maine
Legislature. The following management proposal is a bill which was

pe) (¥

put together Ly Representative Lawrence Greenlaw of Stonington who has

consulted frequently with merbers of the project. The bili was defeated

on its second resding in the House of Representatives.




AN ACT to Conserve, lManage, and Regulate the Lobster Fishery

. Preamble. Vhereas, the People of the State of Maine are extremely
proud of the reputatinn the State has as the largest lobster producing
state; and

Whereas, the lobster has been an intricate part of what has made Maine
famous and unique; and :

Whereas, the lobster catch is of vital importance to the economy of
coastal communltles and

Whereas, the pressures of overfishing have placed the continued existence
of the: lobster in question; and

Whereas, no proper conservation and management technicues have been
1ntroduced to protect these fisheries; and

: Wthereas, the demand for Malne lobster all over the world is increasing
rapidly, thereby creating greater economic pressure to deplete the reoource,
now, therefore, be

Resolved: that we, the members of the 106th Legislature of the State
of Maine find and declare the commercial business of lobster fishing to be.
of vital economic importance to the State and urge all appropriate actions
to be taken forthwith to conserve, manage and regulate.the lobster fishing

.Lll \.u.u\.,- l—U -LJLDLIL\’ J-LD \-\JALL.LL&U\/\.& \JA-LJ.'UJLVL.
Be 1t.enacted by the People of the State of Maine, as follows:
1. It is unlawful for any person to fish for, take or catch any -

lobster or crabs in any manner without having a current written license -

boat currently licensed as-provided in this section, notwithstanding that

the owner/operator of a currently licensed lobster and crab fishing boat -

may take g_helper(s) withcut having-them licensed. The operator of a

boat may haul only.traps licensed to that boat. The Commissioner shall

be empowered to allow a boat to haul traps not licensed to it when cir-

cumstances prohibit the appropriately licensed boat from hauling its traps.

2. Conmercial lobster and crab fishing license designation; general

scope. The license, designated as a lobster and crab fishing license, en-

titles the holder to operate a boat and traps to take lobsters and crabs

when and where it is otherwise lawful to take them. The applicant shall
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0.

specify on his application the resistration number of the motorboat from

which he shall fish as issucd by the Rureau of Watercraft Registration

and Safety'gzidocumentation nuiber 2s issued by the United State Govern-

ment.

3. In order to qualify for a commercial lobster and crab fishing

license, the ppllcant rust submit ¢ HU“11Y to the Commls§1oner Sea and

Shore Fisheries, with his application written proof that a minimum of 50%

of the applicant's earned gross taxable income in the previous calendar

year-was derived solely from harvesting rcnewable marine resources. The

Commissioner is directed to promulgate a regulation defining written proof.

In unusual circumstances wacn an applicant fails to meet the above criteria,

he Pay ppt1t10n the Comniss.cner, Sea and Shore Fisheries, for an ex-

ceptlon. Vhen an appllcanc presents unusual circumstances for not earning
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to believe tHaL failure to renew a commercial lobster and crab fishing

license would create an undue and unfair economic hardship upon the applicant,

the Cormissioner with the advice Pnd consent of the Sea and Shore Advisory

Council may sue a conmercial lobster a_d crab fishing license in such a
case.

4. t.shall be u‘1~”f11 for the operator of any boat, which i§_1icensed

a cemmercial lchs ster ard crab fishing boat, to set, have in the water,

or fish more than 600 trag§_§§_Aﬁz_timc, regardless of wherc the traps are

- sct.

5. Apprentice lobster and crab fishing license designation; gencral

scopc. In order to provide controlled entry into the lobster industry

and to insure continuation of proper methods of lob ‘ering and conservation,

an apprenticeship progran is hercby established. This propran will be open
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to all persons 16 years and older. An apprentice must obtain consent of

two commercial lﬂicensed master lobstermen who shall agree to oversee,

dlrect and teach sponsored apprentice for -a a period totaling 12 months. An

apprentice may count toward the total requirement of his apprenticeship

tenure a total _o_f_ 6 months that he has lobstered under a student license.

flshlng his own boat with traps. The 11cense de51gnated as an apprentice

license entitles the holder to set, have in the water, or fish not more than

200 traps at a time regardless of where they are set. If an apprentice elects

to serve as a stern man, this does not allow the boat to fish any additional

traps other than those authorized under the appropriate license.

6 The only qualification for a commercial licensed master lobsterman

is that he nust have lobstered for 10 years before he may sponsor an

“apprentice. At the end of the apprenticeship, the apnrentlce shall obtaln

. from the 2 commercial licensed master lobstermen who accepted respon51b111ty

for his apprenticeship training, write letters affirming their observation and

recommending the apprentice for a commercial license. After June:1l, 1975,

successful completion of the apprenticeship program will be a prerequisite

to application and holding of a cormercial lobster and crab fishing license.

7. Student lobster and crab fishing license designatien:_ general

scope. Any person who is a full-time registered student at any accredited

institution of learning, who meets the residency requirements as

established in subsection 4 of this section, may apply to the Commissioner

for a lobster and crab fishing license. The license designated as a

student license entitles the holder to set, have in tiie water, or fish

not more than 100 traps at a tim> regardless of where traps are set.




8. Retirement lobster and crab fishing license designation: general

scope. Any person who holds a commercial lobster ard crab fishing license

as established by subsection 2 of this section may amply to the Commissioner

for a retirement license. Retirement licenses may be issued to a holder of

a commercial lobster and crab fishing license after that person has attained

the age of 55 years and who has held a commercial license or its equivalent

for a minimm of 10 years. A retirement lobster ‘and crab fishing license

entitles the holder to operate a boat engaged in lobster fishing as outlined

in subsection 2 of this scction except that no person holding a retirement

license shall set, have in the water, or fish more then 200 traps at a time.

9. Sport lobster and crab fishing license designation; general scope.

Any person who docs not qualify for a commercial, apprentice, student, or

retirement license, but who meets the residency requircments as established

in subsection 4 of this section, may apply to the Commissioner for a lobster

and crab fishing license. The license designated as a sport license entitles

the holder to sct, have in the water, or fish no more than 25 traps.

10. License .fees. The fees fo ‘license lobster and crab fishing boats
in each category will be:

A. Commercial license - $25.00

B. Apprentice license - 25.00

C. Student liccnse ' 15.00

D. Retirement licensc 10.00

E. Sport 1icense 25.00

11. lobster Conservation Fund. All revenues rcceived from lobster
aﬁd crab fishing license fees shall be allocated to the Lobster Conscrvation

Fund, which does not lapsc. Fees so collected or allocated in any one

year may be used in the same or any succceding year.
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A. The Cormissioner shall expend 40% of the money in the Lobster
Conservation Fund for the purpose of propagation of lobsters and for
purchasing seed lobsters from HMaine lobster pounds and female lobsters
from Maine wholesale dealers and liberating said lobsters in Maine coastal
waters. .

B. 60% of the Lobster Conservation Fund shall be used by the coastal
warden sérvice for additional enforcement of lobster laws,

12, L‘icense‘ limitation:

‘A. The number of commercial lobster and crab fishing licenses sﬁall

be limited to a number equal to the applicants who qualify in the first year

this legislation becomes effective.

B. The number of apprentice lobster and crab fishing licenses shall

be limited to 600.
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maximm number issued in the first year this legislation becormes law,

whichever is lower.

- D. There will be no 11cense 11m1tat10n on retirement 1obster and

— | —

crab fishing licenses.

E.  The number of sport licenses will be limited to 1500 or the

maximum number issued in the first year this legislation becomes law,

whichever is lower.

13, Marking of lobster traps.

It is unlawful for any pérson to set, raise or haul any pot or trap'
for any lobster or crab, or to cause the same to be done without having
the buoy attached thereto plainly carved or branded with his ldbster and

crab fishing license number, and unless there is attached to the sill

of the trap a metal tag containing the individual's lobster fishing license
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nurber and the current license year of issue (e.g. 1974-1975) plainly em-

‘bossed thercon. . Said lobster trap tags shall be issued Ez;the Commissioner,

or his representative, with the individual's lobster fishing license

when application for license is made. The number of tags issued will be

equal to the number of traps thatvgglapplicant is allowed to set, have in

the water, or fish under the appropriate license for which he has made

application. The Commissioner with the advice and consent of the Sea and

Shore Fisheries Advisory Council is empowered to issue additional tags

when they determine that an emergency situation exists.

*15. Effective Date. This‘Act shall take efifect on July 1, 1974.

Licenses will be renewable on July 1 of each succeeding year. The Com-
missioner is directed to evaluate this legislation from the point of view

of implementation and enfércement and to make any appropriate recommendations
to a Special Session of the 106th Legislature or to the 107th Legislature.

16. Statement gg_Fact

The purpose of this bill is reflected in the Title. If enacted this
bill will establish a license classification system, a trap limit, a

license ceiling, a provision for marking of lobster traps, and provides for

an increase .in license fees. It also changes the date for renewing licenses

from January 1 to July 1.
DISCUSSICN

It should be noted that this prop oscd 1eg151ut10v bears a close
resemblance to management alternative number one.. There are important
différences, however, which are primarily the result of a considerable
polltlcal process. They are:

(1) “The buy blFL and salable license proccdures of altcrnative number

one are replaced with a cueing and 1nnua1 qualification procLJure
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for allocating a fixed nﬁmber 6f licenses. That is, a person
does not buy a liconse, rather he has two possible means for
obtaining a liccase: (2) he may go through the apprentice
program and be placed on an (implied) list of persons eligible
for a license or (b) if he has been engaged in the fishery he
may present evidence of having earned more than 50% of his gross
‘income in the previous year which is sufficient evidence for a
license.

‘The primary reason for these_changes is a strong feeling
among the fishermen (and the legiélators) that license allocation
on the basis of zbility to pay is in some sense inequitable.
There may be & rsalistic fear of an sbility to pay criteria
since the fairness of that kind of criteria is dependent uﬁon

™o

all persons having equal dccess Lo Cawiiel wmaiheis. Lvdi
though a commercial license under alternative one would have a
consideréble asset value, there is some reason to doubt that
conservative local banks would behave in such a way as to allow
all qualified irdividuals equal access to capital. As such
thé oteing and anral aualifications procedures described

in Greenlaw's bill are a substitute for a market in licenses.

The lack of a buy-back program effectively denies the management

avthority the power to alter the level of fishing effort.
Therefbfe, the bill implicitly assumes that the fishing effort
consistent with the number of licenses issued under its pro-
cedures is, in some way, optimal. wother way of looking at
this is that the bill would haVe the effact of freezing fishing

effort at a level, probably just slightly, below the current.




Though alternatives to effort adjustment through a buy-back
‘type scheme are readily available, the cormittee handling the
bill was apparently not willing to assign this-power to the

. Conmissioner of Sea and Shore Fisheries.

The one-time license freeze suggested in alternative number one
is replaced in this bill with a similar but annual procedure.
That is, every year a fisherman must meet the 50% income
qualification for a new license. If he does not then he must
give up his license to a person on the waiting 1ist composed of
persons who‘have successfully completed the apprentice program.
In effect, the bill provides for no on-goiné property right in
the fishery. ' -

This aspect of the bill may be somewhat, though probably
margingily, détximcuLal lu Lhe conseiving attitudcs of the
fishermen, though as noted earlier there’aré other on-going
social and economic factors vhich do contribute to a con-
Serving attitude.

Administrative problems are also likely to crop up with
respect to the annual qualification procedures. One obvious
ﬁroblem is the definition of income, or lack of it, con-

tained in the bill. Another is the administrative or private .

costs which will be incurred by following the procedure;
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Manapament Alternative #4

A second bill precented to the 106th Maine Legislature by Senator

Paul Huber is reproduced below:
Be it enacted by the People of the State of 'aine, as follows:

Sec, 1 R,S., T. 12, §4404, sub-§4-A, additional. .Section 4404 of
Title 12 of the REvised Statutes, as amended by section 2 of chapter 67
of the public laws of 1967, is further amended by adding a new subsection
4 to read as folliows: : '

Vessel designation. An applicant for a lobster and crab fishing
license shall designate on his application the mmber assigned by the
Bureau of Watercraft Registration and Safety to the vessel on board
which he intends to exercise the privilege conferred by such license.
The comnissioner shall enter such number so designated by the applicant
on the license when issued. The commissioner shall not issue a lobster
and crab fishing license to any applicant, if such applicant has
designated in his applicaticn the number of a vessel which has already
been entered cn another license. ’ S :

. Sec, 2. R.S., T. 12 54404, sub-§5, amended. Subsection 5 of
section 4404 of Title 12 of the REvised Statutes is amended to read
as follows: :
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$100 which the applicant shall enclose with his-application.”

Sec. 3. R.S., T. 12 54404, sub-56, amended. The first paragraph -
of subsecticn 6 of section 4404 of Title 12 of the Pevised Statutes is
repealed and the following enacted in place thereof: T

-The license fees for lobstér and crab fishing licenses shall be
allocated to the Lobster Fund, as heretofore established.

Sec. 4. R.S., T. 12, 54404, sub-§6, 7 A, amended. Paragraph A
of subsection 6 of section 4404 of Title"12 of the Revised Statutes
is amended to read as follows:

"A. The commissionzr may expend any and all of the money in the
Lobster Fund from time to time for the purpose of vropagation of lobsters,
for research, protection and management of the lobster fisheries and
for purchasing seed lobsters from Maine lobster pounds and female
lobsters from HMaine wholesale lobster dealers and liberating said
lobsters in Maine coastal waters. _ . -

Sec. 5. R.S., T. 12, 54453-A, additional. Title 12 of the Revised
Statutes is amended by adding a new section 4453-A to read as follows:




§4453-A. Limitation

2 unlawful for any person

On and after Jamuary 1, 1974 it shali b
fish more than 600 lobster

holding a lobster and fishing license to
traps or pots.

Sec. 6. R.S., T. 12, §4453-B, additional. Title 12 of the
Revised Statutes is amended by adding a new section 4453-B to read as
follows:

§ 4453-B. Marking of lobster traps

It is unlawful for any person to set, raise or haul any pot or
trap for amy lobster or crab, or to cause the sane to be done without
having the buoy attached therecto plainly carved or brand-4 with his

- lobster and crab fishing license number, and unless there 1is attachel
to the sill of the trap a metal tag containing the individual's iobster
fishing license number and the current license year of issue plainly
embossed thereon. Said lobster trap tags shall be issued by the
commnissioner, or his representative, with the individual's lobster
fishing license when appiication for license is made.

Sec. 7. R.S., T. 12, 54467, additional. Title 12 of the Revised
Statutes is amended by adding a new section 4467 to read as follows:
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No person shall fish for lobsters and crabs from any vessel other
than the vessel whose mmber, assigned by the Bureau of Watercrart
REzistration and Safety, appears on his lobster and crab fishing license.
DISCUSSION

One provision of the bill especially bears discussion. This is the

prozosad increase in the license fee from $10 to $100. The intent of

this fee increase appears to be to provide a partial barrier to entry
into the fishery. In intent it is comparable to the 50% of income from
all fisheries criteria proposed in the Greenlaw bill (alternative #3).
The diffcerences in the two approaches should be analyzed in terms of
théir differing social and economic impacts.

Both approaches will, in and of themselves, tend to have a marginal

impact on entry.* Each of the approaches, however, will have an impact

*The apprenticc program provisions in Creenlaw's hill will prcbably
have a much strenger impact on limiting entry.
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on a different group of men in the fishery.
Higher 1icen$é fees will tend to have the most deleterious impact
upon:
1) Sportfishermen
2) Students
3) Clanmers and other meﬁ who tend to work as stern men or who fish
in late summer from dories and skiffs, and
4) persons who hold licenses but do not actively participate in
the fishery.
License fee increases will not sericusly hamper the entry of:
5) Full-time lobstcrmen
6) Most fart-time lobstermen, and
7) Rich sportfishermen.
- Of the groups on this list, group 3, is the one which is likely to
Béar the greatest pri&ate burden of license tee 1ncreases. Thlé burden
may be borne in one of two ways. Either the fée increase will discouragé.

their entry forcing them into their next best alternative or, more

- likely, the fee increase will metely be accepted as another fixed cost

which must be paid in order to mzke a living. (Obviously as fees rise
the possibility of the former rises.) Since most of the men in this
group tenﬁ to be marginal to the cconomy as well as the fishery any
‘discduragement of entry which does take place is likely to limit economic

“opportunities for peonle with few alternatives. For groups 1, 2, and 4

~ the effect on entry is likely to be greater, but the social and private
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costs are likely to be minimal. Groups 5, 6, and 7 will undoubtedly
accept the license fee increase

The impact of this approach in terms of decrcases in fishing

effort is likely to be very minimal. Using data from the Huq sample

and the 1972 random sample and assuming, that, at the most, the fee
increase would elininate 211 persons with 5000 or fewer trap days, we
estimate that he decline in narvest would be in the order of 2-3%
all other things equal.

The 50% of income alternative (taPen by itself)’ w111 tend to have
the greatest deleterious impact upon:

1) part-timers with reasonably good onshore émployment.

2) all sportflsncrmcn

- 3) persons who nold licenses but do not actively part1c1
in tirc Li3iSyy.
50% of income criteria will not seriously hamper the entry of
full-time lobstermen
part-time lobstermen employed in other fisheries
part-time lobsteimen with low income employment onshore, and

7) students.

The greatest burden of this approach will be borne by men who
actively participate in the fishery and who at the same time have good
job and inccme opportunities onshore. In certain areas of the State,
especially the ulban areas, there appears to be 91@11flcant numbers of
such men, truck drivers, teachcrs salcsmen, nrofea51on 1s, etc. Data
from the Huq sample anﬂ the 1972 random sample would lcad us to cstirmate

that 25-30% of the men in the sarple accounting for 9-12% of total catch
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(trap days) would be eliminated by the 50% income requirement. From

the point of view of sccial costs, however, exclusion of this group is

likely to cause Zew problems.




Management Alternative #5

In the fall of 1973 a group of state legislators, fishermen and

others with knowledge of the fishery began to work on the formulation
of new legislation to be presented to the special session of the 106th
Maine Legislature due to convene in January 1974. This effort resulted

in a 28 page bill which is summarized below.-




November 29, 1973

DRAFT SUM'ARY OF THE PROPOSED
ACT TO CONSERVE, MANAGE AND REGULATE TI(IE LOBSTER FISHERY

The bill proposes to create four kinds of lobster and crab licenses each with
different qualifications:

a. Class A -- a commercial boat license, svailable to persons with 75% of
their gross earned income from marine resources and one-third of that 75
(i.e. 25% of gross earned income) from the lobster fishery specifically.
Income qualifications apply to 1973 or to three (3) of the five (5) years
immediately before enactment. Age limit of 16.

These qualifications need to be met one time only (Dec. 1974).
After that a class A license may be bought and sold, willed, given as a
gift, mortgaged, etc.

. Class B -- a commercial boat license available to persons with 30% of their
gross earned incame from marine resources and ome-third of that 30% (i.e.
10% of gross earned income) from the lobster fishery specifically.

These qualifications need to be met one time only (Dec. 1974). A
class B license may not be bought or sold or transferred in any way. If
the person who holds the license retires from the fishery the license is

. also retired. :

Claés C -- a sport fishing boat license limited to 1500 peopie each year
and available on a first come, first served basis. Cnly the boat license
holder may take lobsters on a class C boat. » :

. Class U -- a license to take, required ¥OT all persons who actually take
lobsters. For example, a class A or B license holder will also need a
license to take (class D) but his helper or stermnman will need only a
%icense to take. A license to take is valid only when used on a licensed

oat. : o

The bill proposes a license freeze!

a. Class A -- the number of licenses will never exceed approximately the
number of persons who qualify in Dec. 1974.

L. Class B -- the number of licenses will never exceed the mumber of persons
who qualify in Dec. 1974. Additionally, since class B licenses may not be
transferred, the mmber of class B licenses will gradually be reduced as
a result of retirement, etc. After many years there will be no class B
licenses outstanding. ' '

c: Class C -- the number is limited to 1500.

The bill proposes a trap limit with a trap tagging procedure:
{

N\

a. Class A = 600 traps in the water, 300 total tags for each license year and
1000 traps in possession. :

b. Class B = 200 traps in the water, 300 total tags for each license year and
300 traps in possession. '

c. Class C = 25 traps in the water, 30 total:tags for each license year and
25 traps in possession.
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The bill proposes a new license fee schedule:

a. Class A - $50.00
b. Class B - $25.00
c. Class C - $25.00

d. License to take - $5.00

The bill proposes a 'buy-back' program for Class A licenses:

The idea of a buy-back program is this: If, in the future, we find that
there are too many fishermen for the fishery, the Commissioner of Marine Re-
sources is authorized to purchase, at the going market price, and hold &:
appropriate number of Class A licenses. The Commissioner has no power to

“order a person to give-up his license. The only thing he can do is purchase
a license from a person who voluntarily agrees to sell out.

Une advantage of this procedure is that when conditions in the fishery
_are poor many men are (currently) forced out of business with little more
than the shirt on their back and a lot of debts. Under the buy-l.ack pro-
cedure: a man who leaves the fishery gets a kind of nest egg which he can use
to get started in a new profession or to pay off his debts. (It should be
made clear, that when a man leaves the fishery he does mot have to sell his
class A license to the commissioner. He may sell or give his license to any-
WL div wlivuowoe 7 TUL datwauuditda beu}:i; u: Do vap\;\:\,up ..J:xuu.lvl Ve wi .:.al
creased willingness on the part of banks to lend to fishermen.

iioney for the Commissioner's buy-iack fund comes from license receipts.
When the fund reaches $500,000 all license fees and all interest earned by

- the buy-back fund goes to the lobster conservation fund.

Other provisions: . : ' .

a. The bill provides for replacement_trap tags in case of extreme weather and
other hardship conditions at the commissioners discretion.

b. The bill prohibits corporate ownership of a license.
c. The bill stipulates that no person skall hold more than one boat license
(A,B or C). _

d. The bill provides for easy transfer of boat licenses from boat to boat
(e.g., when a person buys a new boat). :




Discussion
The reader will note that this proposed legislation is very
similar to management alternative number one presented above. There
are two primary differences; however:
(1) The addition of the class B, ‘néntransferable license. The pur-
é,;:g_, pose of this license is two-fold: _(a) it softens the social
impact of limited entry by 'aiiowi‘ng a group Sf currently active
part-timers (i.e. those with 30% 6f tﬁeir incéme from marine
resources) coﬁtinued access to the fishery. (b) It prevents,
however, the continued entrance of new part-timers. Thus the
_effect is to slowly reduce effort through attrition of class B

licenses.

The appfénticeship program of alternative one was eliminated

because it was felt that such a program would not stand up to
a constitutional challengé.

L
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This Contract, entered into this 4 . day of Junag , 1972

DLy the United States of America, hercinafter called the Government,
represeénted by the Contracting Officer execuling this contract, and

. C Undvorstey of Uaine
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hereinafter called the Contractor, witnessecth-that the partics hereto do
agreec as follows:
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2. COST The estimated cost to {the Government for performance
———— T T e ("o' ’! 13

of this coniract is o 001 00

ARTICLE 3. 1"'] l T()D Ol“ CONTR ACl Work shall be commenced

and shall be completed not Jater than
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ARTICLY 4. OVERHEAD RATE The provisional 1ate {or overhead pursuant
to Clausc 4 of the General Provisions shall be AR S “percent,

ARTICLE 5. GENERAL PROVISIONS The attached "General Provisions",
Torms arc incorporated horoin and made a part of this contract. See addition

to.and amendments thereon as cited in Article 7 and 8 below.

ARTICLLE 6, i’\_I_.JTERA']Z‘TC_)}\TS The {ollowing changes were made in this

contract before it was signed by the partics hercto:

ARTICLE 7.

a2 A, o e

Arcicic 5 is amended to include the following: ,
Certification of Equal Employment (Sce atj:ached-Agreement).»
Price Certification (Sce attached Agreement).. .
 Certification of Nonsegregated ‘Facilities (Sce attached Agreement) .

ARTICLE 8. AMSEDMENT TO GENERAL PROVISIONS
Clause 12 is deleted and the attached Patent and Invention statement is
substituted in licu of.

Clause 19 is amended to read as per attached statement.

CARTICLE 7. _ _ :
This contrzct is negotiated undex 41USC252C(5) of the Federal Property
Adxi)inistration Act of 1949 as amended.

.

IN WITNIESS WHEREOF, the partics hercto have executed this contract as of
the day and year {irst above written,

Universily of Maine THE UNITED STATES OF AMERICS
(J“l(l_lront ractor ) ' , : L
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There are basically three sets of socio-economic data available ¢1

on the inshore lobster fishery in ilaine. Two of these sets of data

-~ were generated with the sané data instrument: The first set of data
"was collected over a two year period'(1970-71) by Dr. Abul Huq under |
contract to NMFS. This data set is composed of a sample»of 131 lobstéf-'

men from four Malne commun1t1es -- Deals, Corea, Bath, and Phippsburg.
,The second set of data was collected in the summer of 1972 using thc
same questionnaire form devised by Huq. This sample is cormposed of 82
lobstermen chosen at réndoﬁ from the license files of the Maine Depart-
ment of Sea and Shore fisheries. The third set of data Was collected
by Dr. James Aéhesdn over a two year period (1972-73) and represents—
an in Q¢pth sample of 42 fill time lobstermen from the céntfél céastal
area of the State.: We have attenpted to assess the rellablllty of this

combined data base by comparing the three sample sets.

Demographic data' |

The quallty of much of Huq's ba51c 1nformat10n is amazingly good --
especially given the fact that he was carrying out a small pllot stud/
~and had no prior knowledge of the industry. ibreover there is very
little literature on the subject so that Huq could scarcely rely on the
work of others to guide his efforts. To be sure, we can see arcas where‘
Huq's data is suspect, but we are looking at the da -a having benefited
by one year of further intensive research. In a very real sense,
Huq's study is a pioneering effort at understanding a very corplicated
industry, and as such, certain critical aspects of the data show weak-

nesses under close scrutiny.
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Very briefly, Huq's basic demographic data (e.g. age, marital status,

children) appears to be represcntative of the coast as a whole; the same

is true of his information on fandlyifelationship and occupations of
other family mewbers (Teble 5, Table 10, Table 11, Table 12, Table 13,
Table 14, Table 15, Table 16, and Table 20). Tor cur purposes it is
partlcularly important to note the data Huq has collected on father's
occupation (Table 20) and migration (Table 50 and 52) which demonstrate
a stfong attachment to the industry and to the local community.

The reliability of this aspect of Huq's-data is c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>