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Recommendation 2:%7 of ICES CM 1976 Shellfish and Benthos Committee: the Vorking

Group on Lobster Stocks should reconvene ssescesess to consider and report on
the significant progress in lobster research and development made since the
first meeting in 1975 (ICES CM 1975/K:38).
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4. ROVIEW OF LOBSTIR FISHERIES
1.1. EUROPE

The. catches of the eurcpean lobster Homarus gammarus (Table 1) have continued

to decline in the traditicnal fisheries of Sweden, W Norway, E Scotland and

Yales. In Ingland and France catiches have been maintained at recent levels,

which are below average. Catch=per- unit-effort (cpue) is low and falling in

many areas. Fishermen arve attempting to compensate for falls in cpue by in-

creasing the number of traps fished. Catches and cpue have increased in the
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inner Skagerrak in Norway, Treland and W-Scotland, the latter partly as a

result of French, English and Chamnel Island vessels fishing previously un~- _ e

exploited stocks. Part-time fishermen continue to increase in many areas. In
Sweden ‘it is estimated that only 40% of the total catch is landed by full-time
fishermen. The value per kg of lobsters has increased considerably in all

fisheries.

1.2. NORTH AMERICA TEm——
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and the United States have been valued “n excess of %80 million, making this

fishery one of the most valuable in the Northwest Atlantic. The USA currently
(1975-76) lands about 13 000 toraeg snmually (Table 28)e About 20% of the
catch now comes from the offshore fishery. There has been a slow decline in
landings and cpue while the fishing effort (nmumber of traps) has more than

doubled. Stocks appear to be fully utilised.

Landings in the Canadian fishery (Table 2b) over the last decade have fluctuated
from year to year with a slight downwnrd trend, to the present level of 16 000~
17 000 tonnes per annum. Vithin the overall landing figures, trends have been
evident from area to area along the Canadian Atlantic Coast. While Newfoundland
and Quebec landings have increaged over the last 3 years, there have been |
daclines in Martimes inshore catches. These declines have not been totally
offset by an offshore trap fishery from South Nova Scotia to the Gulf of Maine,
which began in 1972, and has made an increasing contribution to Maritime landings
up to a plateau of 500-600 tonnes over the last few years. Other events in the
fishery which have followed-from the high fishing intensity in most areas, have
been a limitation on numbers of traps.per . boat and numbers of licences in the
fishemymindthe;late 1960"8s more recently, ibuy+back- schemes are being intrvo-. *
duced in some areas, as a first attempt to reduce existing effort levels.
Another significant event has been the increasing use of large traps with wider
entrance holes to exploit the small proportion of the population growing through
the size range that can enter the 4-5 inch (10-~13 cm) diameter entrance rings

of the conventional inshore traps. Taken together with the generally low size
limits (below the size at first female maturity in most areas), and the high
exploitation rates, this development may have disturbing implications for

future recruitment to the stdckso



2. RESEARCH AND DEVELOPMENT - 1975-76

2.1, EUROPE =

England and Wales

Monitoring of population structure_and’catch and effort-trends have continued
in all the major fisheries. To estimate growth -and mortality rates and
migrations a tagging programme commenced in 1976 on the E and NE coasts of
England. biological studies have included work on larval recruitment, juvenile

ecology and moult staging.

France
Studies have continued on the size composition and catch rates of lobster
stocks resulting from the prohibition of fishihg and release of juvenile

lobsters into sanctuary areas. Comparisons are being made in the laboratory

of the growth rates of H. gammarus and H. americanus and hybrids.

Ireland

Monitoring of size frequencies and catch and effort (boat-trap census) has
continued with comparisons of the carapace length/total length ratio on the
Atlantic and Irish Sea coasts. Branded lobsters were released in 1974. Only
small movements of recaptures were recorded. ZExploratory fishing in 40~7O

fathoms (72-126 m) 50 miles (80 km) offshore proved unsuccessful.

Norway ,
Catch/eéffort and size composition data collected over a number of years has

been analysed for a yleld assessment. Tagged lobsters continue to be returned.

Scotland and Sweden

Monitoring of catch, effort and population structure continued.

2.2. NORTH AMERICA

Canada

Research effort is at present expanding. Size frequency, moult stages and
fishing effort are sampled at key‘por{:s° Historical data ig being prepared’
for analysis. The need for increased size iimits is being considered. Hscape

gep studies have been completed on crabs (Cancer irroratus) and lobsters.

Tagging studies to estimate growth, mortality rates, movements, standing stock,
recruitment etc are continuing in a number of areas. First estimates of pop-
ulation parameters suggest that in addition to yield/recruit considerations,

present fishing strategy may be adversely affecting recruitment potential.

3
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Tagging studies in Canadian waters have so far:shown few movements >10 miles
although there appear to be seasonal vertical movements in some areas which

may also result in horizontal displacements on a seasonal basis. -

United States;

A State-Federaleciéntific Committee, consisting of scientists from 11 ¢oastal
states (Maine to North Carolina) and the National Marine Fisheries Service.
(NMFS), has been established to organise %nd conduct the necessary research to
allow the formulation of lobster management plans. Every lobster-producing
state has now initiated or intensified its own lobster R & D. The Lobster
Scientific‘Committee has conducted a preliminary assessment of lobster growth
and mortélity to determine levels of yield-per-recruit for various levels of
minimum sizes and fishing mortality, and to identify‘researdh priorities.

%. RECENT OR IMMINENT CHANGES IN MANAGEMENT STRATEGY

%.1., BUROPE

England, Wales and Scotland in 1976 introduced carapace length for the measure-
ment of minimum landing size at 80 mm, equivalent to the previous total length
measurement .of -9 inches (229 mm) . France, Norway and Sweden still use total
length. Sweden has recently extended the summer cloged season in an attempt
to reduce the fishing activity of part-time fishermen, and to protect moulting
lobsters. Ireland is in the process of introducing a licensing system for
lobster boats, sellers and buyers, designed to control fisghing effort, partic-

ularly of part—time'fishermene

%eie  NORTH AMERICA

Efforts to develop a unified management pfogramme in the United States resulted
in the establishment of a Policy.Committee, composed of state fishery adminis-
trators and the Regional Director of NMFS, which provides overall programme
guldance and facilitates implementation of decisions through existing legal and
institutional channels. It is intended to increase¢ the present size limits

of 3 1/16 in (78 mm), 3 1/8 in (79 mm) and 3 3/16 in (81 mm) to a uniform 33} in
(89 mm) in the United States. Escape gaps are being introduced in various

StﬂteSc

Canada hopes to increaéﬁifﬁé size limits in some areas over the next few years.
In an attempt to reduce fishing effort a licence buy-back scheme is being

introduced. A closed season may be introduced for the offshore fishery. The
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management strategy favours. full-time—fishermen.

4, GROWTH AND MORTALITY RATES

Discontinuous growth (made up of two components, moult increment and moult
frequency), the apparent lack of ageing structures, the difficulty of dis~
tinguishihg the modes of a size frequency distribution which might indicate
year—clasées or moult-classes, and the need for special tagging techniques
which ensure that tags are not lost at ecdysis are the inherent problems
associated with the estimation of annual growth rates of large deéapod Crustacea,
such as Homarus. The von Bertalanffy growth equation has been extensively used
to describe the growth of fin-fish. While this equation.is not ideally suited
to the discontinuous growth pattern of lobsters it is a useful approximation
which allows the use of the Beverton and Holt dynamic pool model for yield-per-
recruit assessment. This is especially so when lobsters are moulting once each

year over the size range considered for an assessment.

Analysis of polymodal size frequency data has provided some estimates of annual
growth. The use of tagging data has provided good estimates of mdult increments
which have been coupled with sparse data on moult frequency. Von Bertélanffy
growth equations from a number of Homarus stocks were examined (Table 3, Figure
1). It is readily apparent that there is considerable variation in the growth
curves (Figure 1) with the slowest growth from Norway females (H. gammarug)

and the fastest from southern New England, USA (H. americanus). K values ranged
from 0,10 for the Norway females to 0.39 for Newfoundland males. There was

also a wide range inIL from 105 mm CL for Newfoundland males to 267 mm CL for

Maine, USA lobsters. Much of this variability in growth rates is due to variable
moult frequencies - the parameter which is the most difficult to estimate

accurately!

Fishing mortality (F) rates from various sources have been calculated from tag
return data and/or size composition data. The values obtained (Table 3) range
from F = >0.67 (last available estimate of 0.67 in 1971) for the American

offshore‘fishéry to F = 2.30 in the Maine fishery. Generally F values exceed

1.0 and ‘are frequently as high as 2.0.

There are no direct estimates of natural mortality (M) and the best available
estimates range from M = 0.1 to 0.25 with a generai consensus from the Working
Group that.such a slow-growing long-lived animal has few predators and that
therefore natural mortality can be expected to be low - say M = <0.1.

5
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5. YIELD ASSESSMENT
At the present time it is obvious that.some-of~the estimates—for the. parameter

inputs for a yield assessment are not. wholly reliable. . However, the examin~
ation of thebavailable data for a range of stocks from both FBurope and North
America does enable a preliminary assessment to be made utilising a range of
probable values for growth, fishing and natural mortality rates. The choice

of a suitable yield model is not-critical -at this stage. For convenience, the
Beverton and Holt (1959) dynamic pool model was chosen. This model incorporates
the von Bertalanffy growth equation, which as already discussed may not be an |
ideal description of the discontinuous growth of lobsters. (A yield-per-
reéfﬁifhanalysis using a discontinuous growth curve was briefly examined at

the ﬁeetihg and found to give similar results to those obtained by the waking ‘ 
Grdup)éd2IsometriC'growth is also assumed by the model and although male _ |
lobsters show allometric growth of the chelae this model is a suitable apprbx-_
imation. The dynamic pool model also assumes constant mortality rates for
various ages: this assumption may not be valid but the available data on ,
mortality rates is not'comprehensiVe enough to reject this assumption. Despiﬁe
these reservations, the Group felt that useful management advice could be
obtained from a yield-per-recruit assessment using this dynamic pool model with

the parameter 1nputs at present available. .

Three stocks were chosen for yield-per-recruit assessment incorporating a
range of K values from 0,10 to 0.%9 (Table 4). ‘Two values of M were chosen

= 0.1, thought, to be the more realistic value, and M = 0,3 to observe the
effect of incorporating a higher M value. Fishing mortality (F) ranged from
0.1 to 1.5 and age at first capture - assuming knife-edged selection - from 4
to 15 years (Table 4),

5.1.  YIELD-PER-RECRUIT RESULTS

Newfoundland Males

The maximum yield in weight per recruit (Y /R) . of 552 kg/1000 when M = 0,1
occurs at a high fishing mortality (F oy = 105) and an age (size) at first
capture (tC)maX of 7 yr (96 mm CL) (Table 5, Figure 2). If M = 0.3 the (Y /R)
is reduced to 372 kg/1000 at an (F)maX of 1.5 and a (tc)maX of 4 yr (Table 5,
Figure 2). Although the (YW/R)maX occurs at quite high values of (F)maX the

ax

low growth rates produce flat-topped yield-per-recruit curves in which, above
fairly low levels of fishing mortality, further increases in F produce only

smal%'gains in yield-per-recruit. For example, if M = 0.1 and tc =7 yr, the
YW/P at F = 0.5 is 519 kg/1000, only 6% less than the v./R at (F)max = 1.5, at



F = 0.3 the YW/R is only 1%% less than at (F)max°

Norway Males
If M = 0.1 the (Y,/R)  of 564 kg/1000 occurs at (F)max = 1.5 and (tc)méi:
of 9 yr (106 mm CL) (Table 5, Figure 3). The (YW/R)maX is reduced tq 277
kg/1000 at (F)max = 1.5 and (tc)maX =5 yr if M = 0.3. As with,the"Néwféundland
meles, the yield-per-recruit curves are flat-topped. A reduction from'(F)max

=1.5toF =0.3at t = 9 and M = 0.1 results in only a 9% loss in YW/Ru If

M= 0.3 at tc = 5 the loss is 20%.

Norway Females

Althoigh the growth rate is low (K = 0.1, Table 4) the W is higher (2.448 kg)
than for the other two assessments. This results in quite high (tc)max Values'
when M = 0.1, the (Y, /R) _ of 371 kg/1000 occurs at (F) . = 1.5 and (t;)max
= 14 yr (Table 5, Figure 4). Of course if M is higher (M = 0.3) (tc)max‘is
reduced to 7 yr, although (F)maX remains high at 1.5. As with the other
assessments a considerable reduction in F has little effect on YW/R values.

For example, if M = 0.1 and £ = 14 a reduction from (F)max = 1.5 to I = 0.3
results in only.-a 19 drop in Y,,/R to 300 kg/1000.

6, MANAGEMENT RECOMMENDATIONS

6.1. YIEID-"mR-RECRUIT

The three assessments carried out have been used to show general conclusions
regarding the relationships between YW/R and M, F and téo The model is
obviously sensitive to M, the parameter which in most cases is estimated
roughly. However,.the general consensus is that M is low and probably less

than 0.1, It is probably safe, therefore, to consider the assessments utilising
M = 0.1 as closer to reality than those with M = 0.3. Although the (F)maX values
were quite high ~*1.5, it is clear that a considerable reduction in F would
result in relatively small losses in YW/Rc This would of course increase the
economic efficiency of a fishery as cpue would be expected to increase (see 6.2
also). The present calculated or estimated values of F (Table 3) generally
exceed F = 1.0. These yield-per-recruit assessments clearly show thath values

of the order of 0.% - 0.5 would be more suitable,

The present lC values in most fisheries are around 80 mm CL, although in one
area in Canada, the southern Gulf of St Lawrence, the 1 is as low as 64 mm CL.
If M = 0.1 the (1) values at (F) range from 96 to 117 mm CL (t_ = 7 to

' ¢’ max max ‘ . C .
1 yr). At the suggested level of B ~-0.5 the lC values range from 91 to 108

7



mm CL (tC =6 to 12 yr) - still well abové the present sizé‘(agé) at fifst
capture. An increase in lC would increase the yield-per-recruit from all these

fisheries.

The conclusion from these preliminary'assessments is clear - the present levels

of fishing mortality are too high and the size (age) at first capture too low.

6.2. RICRUITMENT

Little is known about the behaviour and ecology of larval and juvenile iobsters°
The source of recruitment to many fisheries is not known and little is known

of the stock-recruitment relationship. Despite these unknowns, it is clear
that with the present situation where exploitation rates are high'and the size
(age) at first capture is often below’the size (age) at first maturity, many of
the lobster stocks on both sides of the Atlantic are heading for recruitment
failure. The proposed reduction in fishing mortality and increases in size
(age) ot first capture would alleviate this situation. The reduced catch rates
in recent yéérs indicate a reduction in stock abundance. Although the stock-
recruitment relationship is unknown, at some low level of spawning stock an
increase in stock size (resulting from a reduction in F and increase in lc) will

certainly increase recruitment,

6.3, SUMMARY OF MANAGEMENT RTECOMMENDATIONS

To improve yield-per-recruit and to ensure an adequate breeding stock it is
essential in most Luropean and North American Homarus stocks to reduce fishing
mortality signifioantly from the present level in excess of F = 1.0 to an
optimum level within the range ¥ = 0.3 ~ 0.5. At the same time the present size
(age) at first capture (minimum landing size) is too low and should be raised,

at least above the size (age) at first maturity for each stock.

If these management recommendations are not implemented in the near future re-
cruitment failure in several Homarus fisheries can be expected and other stocks

will continue to decline,

For obvious reasons, the considerable reductions in fishing mortality proposed and
the immediate losses in catches resulting from increases in minimum landing

sizes will be difficult to.accept in socio-economic terms. The changes proposed
will inevifably have to take place in measured steps. It is thus essential that

the first'steps in the right direction for the future management policy of



Homarué stocks to be taken immediately. Further delay only makes the inevitable
propoéed action more difficult to implement.
‘7. FUTURE RESEARCH

Although the preliminary assesesments made by the Working Group used data which
in’ many cases should be improved, clear management recommendations have been
Justlflably produced. Future research must concentrate on improving the’ para—'
metér:inputs for a yield assegsment:together with the additional information on
thé biology, particuiarly réproduétibn and fecruifmént,}necessary_tp evaluatev

yield assessments and make valid management conclusions.

The‘Gfoup feit fhat a considerable amount of data“both published. and unpub-
1i$hed existed which should be collated in such a way as to beﬁefit those whose
ack it is éo manage the Homarus stookse In particular it was felt that a re-

view of the growth data available and a con81derat10n of the modelling of

growth in homarids was essential. There is an obvious need to re-examine data
‘and make better estimates of mortallty parametersa Data on size and age at.
maturlty together with information on recruitment is necessary, partlcularly

in the light of the likelihood of recruitment failure in a number of stocksa

The assessments in this report can only be regarded as”preliminaryo The Group
believes that many of the necessafy data are aﬁailable for more accurate assess-

ments to be made of many stocks other than those considered here,
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Table P2a. Lobster landings (tonnes) from the United States inshore
and offshore (traps and trawls) fisheries for 1965-75.
*Includes scuba diving and fish pots.
- Inshore Offshore Of fshore .
Yenr Traps Traps Trawls Other* ‘ T?j‘tal
1965 11 218 0 2 481 20 13 719
1966 . 11 609 0 1 776 15 13 400
1967 . 10 068 0 2 048 15 12 131
1968 12 253 0 2 490 25 14 768
1969 1 12 165 52 3 086 22 15 325
1970 11 60k 666 3 199 23 15 492
1971 © 11 308 1 480 2. h77 16 15 281
1972 10 626 2 890 1°093 7 14 626
1973 10 518 1 945 671 16 13 150
1974 10 398 1 749 9h0 - 13 087
1975 10 476 1 939 726 - 13 14
1976 11 708 1 914 598 - 1h 220
Table 2b.  Lobster landings (tonnes) in Canada.
. Maritimes
Year - Inshore Offshore Total PuQ; Nfld Canada
(trap)
1965 . 15 193 - 15193 1 49k 1695 . 18 382
1966 1% 584 - 13 584 1 773 1 580 16 937
1967 £12 926 - 12 926 1 501 1 414 15 841
1968 S 13 8k - 13 842 1 274 1808 . 16 92k
1969 - 15 ko6 - 15 ho6 1 083 1720 18 219
1970 . 13937 | - 13937 1195 1463 16 595
1971 1k 720 . 100 14 820 1108 1381 17 309
1972 . 12 471 33k 12 805 1 009 1 2%7 15 051
1973 13 h22 481 13 903 981 1 263 16 147
1974 19496 410 11 906 1 005 1 326 14 237
1975 Ak Qo+ 547 14587 1204 1697 17 488
1976+ 11 669 636 12 305 1 247 2 229 15 781
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Input parameters for the Beverton and Holt (1959) yield-

Table k4.
per-recruit equation for the Newfoundland male, and Norway
male and female Homarus stocks.
Input Newfoundland < Norway < Norwayﬁ@
K 0.39 0.20 0.10
Voo (kg) * 0,992 1,654 2,448
(L, mm CL) (105) (129) (157) -
t (ye) 0.8 . 0.3k 0.3k
ty, Gr) 20 20 20 |
t, (yr) L L i
R 1000 K -1000 1000
M 10.1/0.3" 0,1/0.3 0.1/0.73
Fmin 0.1 0.1 0.1
Fmax 1‘.,5 . :’lo5 ’105:
Fi e 0.1 T 0.1 0.1
b min (yr) L L L
¢ max (yr) 15 15 15
1
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Figure 1. Lobster growth curves (von Bertalanffy) for various stocks of H. gammarus
and H. americanuse.

Figure 2. VYield-per-recruit (kg/1000) isopleths for a range of fishing mortalities (F)
- and age at first capture (t ) for Newfoundland, Canada, male H. americanus:
(top) natural mortality (M) 0.3, (bottom) M = 0.1.

Figure 3. Yield-per-recruit (kg/1000) isopleths for a range of fishing mortalities (F)
and age at first capture (t ) for Norwegian male H. gammarus: (top) natural
mortality (M) = 0,3, (bottofi) M = 0.1.

Figure 4. Yield-per-recruit (kg/1000) 1sopléths for a range of fishing mortalities (F)
and age at first capture (t ) for Norwegian female H. gammaruss (top) natural
mortality (M) = 0.3, (bottom) M = O.1.
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