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"( 0" 1,\EVIE1:J OF LOBSTf01't F'ISBLl:<I.E;S 

1.1. EUROPE 

The cl'l;tches of the, european lobster ~Ell.§. £~m~~us (Table 1) have continued 

to decline in the trac1i tional fisheries of Sweden, 1,1 Norway, E Scotland and 

\tlale.,so In England and Franr;e catches h8'18 been maintained at recent levelt:;, 

which ar~ below average 0 Cateh-per--v.nit-effort (cpue) is low and falling in 
. , 

many areaso Fishermen are' attempting to compensate for falls in ,cpue by in ... 

c~ea$ingthe number of traps fishedo Catches and cpue have increased in the 

* Genera] Secrelar;;r ICl~8 Charlo'ctenlund Slot~ 2920 'Charlottenlund, D~nmark. 
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inner Skagerrak in Norway, IrBland and H- Jkotland, the latter partly _ as a 

result of French, English and Channel Islandvessels_!is}:ling~vi~?l;'[ un::._--"---

exploited stocks. Part-time fishermen continue to increase in many areaS. In 

Sweden -'i t is estimated that only 4096 of the total catch is landed by full-time 

fishermen. The value per kg of lobsters has increased considerably in all 

fisheries. 

1.2. NOHTH A)v]ERICA "'~.~.~,-~~.~"~"~~. 

Landltr~gLrJQl¥ i(r'?tfIlJirll'W1eJr'i.H:lff6b~lfg-f (?f1I61+6J;JWJJJrfie"rJleJnl1~? iri~~i':t1Jceil'·eJYVla1!'~~ ~'yl'~ryaillil1; 

and the United States have been valued :',fl 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 to!'~'le8 annually ('rable 28,) 0 About 2a% of the 

catch now comes from the offshore fishery. There has been a slow decline in 

landings and cpue while the fishing effort (number 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 1iJi th a slight do\'in'v\':n~d trend) to the present level of 16 000-

17 000 tonnes per annum. lrlithin the overall landing figures, trends have been 

evident from area to area along the Canadian Atlantic Coast. lrJhile Newfoundland 

and Quebec landings have increa~2l1 over the last 3 years, there have been 

declines in Eartimes 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 fev" years. Other events in the 

fishery which have follovJed ·from the high fishing intensity in most areas, have 

been a limitation on numbers of traps.p@r.boat and numbers of licences in the 

fis4~l')Ylllfunltt1;l~;11~tei18~Q !·.si' morO, reMntJLy, (\Juy-+b&LOk~sc4efilElS ar,e.bei:ng. intI1o-,~ 

duced in some areas, as a first nttempt to reuuce 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 (beiow 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 stockso 
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2. RESEARCH AND DEVELOPMENT - 1975-76 

2.1. EUROPE 

England and Wales 

Moni toring of population structure and catch and effort-t~nds- have~- continued 

in all the major fisheries. To estimate gr-owthand mortality rates and 

migrations a tagging programme commenced in 1976 on the E and NE coasts of 

England. Eiological 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 fishing and release of juvenile 

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

of the growth rates of H. gammaru~ 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. Exploratory fishing in 40-70 

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

Norway 

Catch/effort and size composition data collected over a number of years has 

been analysed for a yield 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 ports. Historical data is being prepared' 

for analysis. The neecl for increased size limits is being considered. Escape 

ge.p 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, 

prescmt fishing strategy may be adversely 'affecting rpcrui tment potential .. 
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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. 

Dni ted StatE:;ls., 

A State-Federal Scientific Committee, consisting of scientists f~om 11 coastal 

stRtes (Maine to.North Carolina) and th~ National Marine Fisheries Service 
C. 

(N~rF'S), has been established to organise and 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 mortality to determine levels of yield-per-recruit for various levels of 

minimum sizes and fishing mortality, and to identify research priorities. 

3. RECENT OR H1MINENT CHANGES IN MANJ\.GEMENT STRJ\.Tn.w 

3010 EUHOPE 

England, ]Plales and Scotland in 1976 introduced carapace length: for the measure

ment of minimum landing size at 80 mm, equivalent to the previous total length 

mea,surement of·9. inches (229 mm) 0 France, Norway and Sweden dill use tot.al 

length. Sweden has recently extended the summer clo.sed 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 fishing effort, partic

ularly of part-time fishermen. 

3.;~o NORTH AMERICA 

1!~fforts to develop a unified management programme in the United States resulted 

in the establishment of a Policy. Commi ttee, composed of state fishery adminis

trators and the Regional Director of NMFS, which provides overall programme 

guidance 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), 31/8 in (79 mm) and 3 3/16 in (81 mm) to a uniform ~ in 

(89 mm) .in the United States. ~scape gaps are being introduced in various 

stnteso 

Canada hope,s to increas,e the size limits in some areas over the next few years. 

In an attempt to reduce fishing effort a licence buy-back scheme is being 

introdv.ced. A closed Season may be introduced for the offshore fishery. The 
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management strategyi'alTOursJull-time-frsherme.n..o...:--

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

tinguishing the modes of a size frequency distribution which might indicate 

year-classes 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 decapod Crustacea, 

such as Homarus. The van Bertalanffy growth equation has been extensively used 

to describe the growth of fin-fish. ItJhile this equation is not ideally suited 

to the d:Lscontinuou~ growth pattern of lobsters it is a useful approximation 

which allows the use of the Beverton and Halt 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 polJ'll!odal size frequency data has provided some estimates of annual 

growth. The use of tagging data has provided good estimates of moult increments 

which have been coupled with sparse data on moult frequency. Von Bertalanffy 

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 fe.males (H. gammarui2) 

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 in~:< from 105 mm CL for Newfoundland males to 267 mm CL for 

Maine, USA lobsters. ~1uch of this. variabili ty in growth rates is due to variable 

maul t frequencies - the parameter 1tJhich is the most difficult to estimate 

accurately~ 

Fishing mortality (F) rates from various sources have been calculated from tag 

return data and/or siz,e composition data. The values obtained ('l'able 3) range 

from F = >0.67 (last available estimate of 0.67 in 1971) for the American 

offshore fishery to F ::: 2030 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 general 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. 
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50 YIELD ASSESSMENT 

At the present time it is obvious thaLBome-of---Chee-stimate-s--f'Dr--the..- parameter 

inputs for a yield assessment are not wholly reliable" . However, the examin

ation of the available data for a range of stocks from both Europe 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 ~nd Holt (1959) dynamic pool model Was chosen. This model incorporates 

the von Bertaianffy growth equation, which as already discussed may not be an 

ideal description of the discontinuous growth' of lobsters. (A yield-per

recr~it analysis using a discontinuous growth curve was briefly examined at 

the meeting and found to give similar results to those obtained by the \~orking 

Group) ~ Isometric growth is also assumed ty the model and although male'-' 

lobsters show allometric growth of the chelae this model is a suitable approx

imati~no 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. Despite 

these reservations, the Group felt that useful management advice could be 

obtained from a yield-per-reCi'uit assessment using this dynamic pool model with 

the parameter inputs at present available •. 

Three stocks were chosen for yield-per-recruit assessment incorporating a 

range of K values from 0.10 to 0 039 ('l'able ~.) Q Two values of M were chosen 

Jvl = 0.1, thought. to be the more realistic value, and N == 0.3 to observe the 

effect 'of incorporating a ;higIlt:X. M value. Fishing mortality (F) ranged from 

0.1 to 105 and age at first capture - assuming knife-edged selection - from 4 
to 15 years (Table 4). 

5.1. YIELD-PER-R1~RUIT RESULTS 

Newfoundland Males 

The maximum yield in weight per recruit (YW/R) of 552 kg/1000 when M ::: 0.1 max 
occurs at a high fishing mortality (F ::: 1.5) and an age (size) at first 

max 
capture (t) of 7 yr (96 mm CL) (Table 5, Figure 2). If M ::: 0.3 the (Y,./R) c max vv max 
is reduced to 372 kg/1000 at an (F) of 1.5 and a (t) of 4 yr (Table 5, max c max 
Figure 2). Although the (Yil/R) occurs at quite high values of (F) the , max max 
10\11 growth rates produce flat-topped yield-per-recruit curves in which, above 

fairly low levels of fishing mortality, further increases in F produce only 

small gains in yield-per-recruit. For example, if H == 0 0 1 and t == 7 yr, the 
c 

Y,,,,/R at F == 0 •. 5 is 519 kg/-IOOO, only 6Cfb less than the Y\/R at O')max :::: 1.5, at 
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F == 0.3 the Y,jR is only 13% less than at (F)max· 

Norway Males 

If M ::: 0.1 the (Y,./R) of 564 kg/1000 occurs at (F) == 1.5 and (tc)m x' : 
~v max max a 

of 9 yr (106 mm CL) (Table 5, Figure 3). The (y fR) is reduced to 277 W" max 
kg/1000 at (F) == 1.5 and (t) = 5 yr if M = 0.3. As with. the Newfoundland 

max c maX . . 
males, the yield-per-recruit curves are flat-topped. A reduction from (F) ma~ 
::: 1.5 to F = 0.3 at tc ::: 9 and M = 0.1 results in only a 0//0 loss in YW/R. If 

M = 0.3 at t == 5 the loss is 2ry/o. 
c 

Norway Females 

Although the growth' rate is low (K ::: 0.1, Table 4) the W'x: is higher (2.448 kg) 

than for the other two assessments. This results in quite high (t)m values' c ax 
when M ::: 0.1, the (YW/R) of 371 kg/1000 occurs at (F) ::: 1.5 and (t ')m x maX max c a 
::: 14 yr (Table 5, Figure 4). Of course if M is higher (M ::: 0.3) (tc)max is 

reduced'to 7 yr, although (F) remains high at 1.5. As with the other nJaX 
assessments a considerable reduction in F has little effect on YW/R values. 

For example, if M :::: 0.1 and t =14 a reduction from (F) == 1.5 to F == O~3 c max 
results in only a 19% drop in Y,,/R to 300 kg/1000. 

6 0 MANAGE~1ENT RECOHMENDATIONS 

6.1 • YIEID -~~E:R-RECRUIT 

The three assessments carried out have been used to show general conclusions 

regn:cding the relationships between Y,,/R and M, F and tc. The model is 

obviously sensitive toM, the parameter which in most cases is estimated 

roughly. However, the general consensus 'is that M is low and probably less 

than 001. 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) values max 
were quite high·"1.5, it is clear thCtt a considerable reduction in F would 

result in relatively small losses in YW/R. 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 that F values 

of the order of 003 - 0.5 would be more suitable. 

The present le values in most fisheries are around 80 mm CL, although in one 

area in Canada, the southern Gulf of St 

If 1'-1 ::: 0.1 the (1) values at (F) , c max max 

Lawrence, the 1 is as low as 64 mm CL. c 
range from 96 to 117 mm CL (t = 7 to c 

14 yr) 0 At the suggested level of E ' ··· .. ·0.5 the 1 values range from 91 to 108 c 
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mm CL (t = 6 to 12 yr) - still well above the -present size (age) at first c 
capture. An increase in 1 would increase the yield-per-recruit from all these c 
fisheries. 

'rhe 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. RECRUITMENT 

Little is known about the behaviour and ecology of larval and juvenile lobsters. 

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 vvhere exploitation rates are high and the size 

(A.ge) 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 

C9.ge) ,"It first capture would alleviate this situation. The reduced catch rates 

in recent years 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 1 ) will c 
csrtainly increase recruitment. 

6.3. SUMHARY OF MANAGEMENT R~COMHENDATIONS 

To improve yield-per-recruit and to ensure an adequate breeding stock it is 

essential in most European and North American Homarus stocks to reduce fishing 

mortality significantly from the present level in excess of F = 1.0 to an 

optimum level within the range F = 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 inevitably 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 
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Homarus stocks to be taken immediately. Further delay only makes the inevitable 

proposed action more difficult to implement. 

, 7. FUTURE RESEARcH 

A1tho~gh the preliminary assessments made by the vJorking Group used data which 

in many cases should be improved, clear management recommendations have been 

justifiably produced. Future research must concentrate on improving the para-: 

met'er: inputs for a yield assessl11ent. ... together with the additional information on 

the biology, :particularly reproduction and recruitment, necessary. to evaluate 

yield'asseSSll1ents and make valid management conclusions. 

The Group felt that a considerable amount of data both published, and unpub

lished existed which should be collated in such a way as to benefit those whose 

task it is to mAnage the Homarus stocks. In particular it was felt that a re

view of the growth data available and, a consideration of the mod,elling of 

growth in homarids was essential. There is an obvious need to re-examine d~ta 

and make bett<:jr estimates of mortality parameters. Data on size and age at/ 
I 

maturity together with information on recruitment is necessary, particular~y 
i 

in the light of the likelihood of recruitment failure in a number of stockl'? 

The assessments in this report Can only be regarded as preliminary. The Group 

believes that many of the necessary data are available for mor'e accurate a.ssess

mentsto be made of many stocks other than those considered here. 
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Table 2fto Lobster landings (tonnes) from the United States inshore 
and offshore (traps and trawls) fisheries for 1965-750 
*Includes scuba diving and fish potso 

Inshore . Qffshore Offshore 
Yettr Traps rrA.ps Trawls Other* Total 

---
1965 11 218 0 2 481 20 1:) 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 12 165 52 3 086 22 15 325 

1970 11 604 666 3 199 23 15 L~92 

1971 11 308 1 '+80 2 477 16 15 281 

1972 '10 626 2 890 l' 093 .17 11+ 626 

1973 10 518 1 945 671 16 13 150 

1974 10 398 1 7L~9 940 13 087 

1975 10 476 1 939 726 13 141 

1976 11 708 1 914 598 14 220 

rrable 2b o Lobster landings (tonnes) in CanadaQ 

--
; Hari times 

-
Year Inshore Offshore Total pQQQ Nfld Canada 

(trRp) 
--

1965 15 193 15 193 1 494 1 695 18 382 

1966 13 584 13 584 1 773 1 580 16 937 

1967 ' 12 926 12 926 1 501 1 414 15 841 

1968 13 842 13 842 1 274 1 808 16 924 

1969 15 406 15 406 1 083 1 730 18 219 

1970 13 937 , 13 937 1 195 1 463 16 595 

1971 1'+ 720 
: : 

, 100 11+ 820 1 108 1 381 17 309 

1972 12 471 33'-~ 12 805 1 009 1 237 15 051 

1973 ,13 422 481 13 903 981 1 263 16 147 
! 

1974 : 11 496 410 .11 906 1 005 1 326 14 237 

1975 14 QL~O 547 14 587 1 204 1 697 17 488 

1976: 11 669 636 12 305 1 247 2 229 15 781 
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Table 4. Input parameters for the Beverton and Holt (1959) yield
per-recruit equation for the Newfoundland male, and Norway 
male and female Homarus stocks. ' 

____ O-~ .. ~ __ ~-""' ...... _~ ........... >=.~~_ 

Input Newfoundland cJ Norway cf' Norway: Q 
---
K 0039 0.20 O.to 
\~ ':'( (kg) 0.992 1.654 2.448 

(L..", mm CL) (105) ( 129) ( 157) 

t (yr) 0.8 0.34 0.3:4 
0 t" (yr) 20 20 20 

t (yr) , 4 4 4 r 
R 1000 1000 1000 

M ' 0.1/0.3 
" 

001/003 001/00 3 

F 
min 0.1 0.1 0.1 

F 1.5 1.5 105 maX' 
F. 0.1 lnc 0.1 0.1 

t min 
(yr) 4 4 Lt 

c 
t (:1,'r) 15 15 15 c wax 
t inc (yr) c 1 1 1 

--- ~---
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Figure 1. Lobster growth curves (von Bertalanffy) for various stocks of H. gammarus 
and H. american~. 

Figure 2. Yield-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)c= 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, (bottoffi) M = 0.1. 

Figure 4. Yield-per-recruit (kg/1000) isopleths for a range of fishing mortalities (F) 
and age at first capture (t ) for Norwegian female H. gammarus: (top) natural 
mortality (M) = 003, (bottoffi) M = 0.1. 
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