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INTRODUCTION 

The Georges Bank and Gulf of Maine haddock stocks were last assessed 

in early 1979 (Clark and Overholtz . MS 1979). That document reviewed 

available historical information for these stocks and provided an updated 

analytical assessment for Georges Bank together with additional information 

for the Gulf of Maine; results indicated that Georges Bank stock size (age 

2+) and spawning stock size (age 3+) were below historical (1935-1960) 

levels, although the 1978 year-class appeared to be comparable to the 1935-

1960 average. An increase in spawning stock size was projected for 1981 

contingent upon catch levels for 1980, although it ~vas noted that high 

levels of instantaneous fishing mortality (F) in 1979 could impact rather 

strongly upon available spawning biomass for 1980. 

In ~arch of 1979, the New England Regional Fishery Management Council 

(NERFMC) determined the appropriate optimum yield (OY) for both stocks combined 

to be 32,500 tons, a level corresponding approximately to FO.l under the 

assumption of a 3-1 biomass ratio b~t\veen Georges Bank and the Gulf of 

~1aine. The ~~£RFi'lC amended the OY in the exis ting Fishery 

Management Plan (~~) so as to provide an OY of 28,254 tons (all areas) 

for the 1978-1979 fishing year; under this arrangement USA commercial allo­

cations totalled 18,026 tons for Georges Bank and 5,128 tons for the Gulf 

of Maine, while 2,000 tons was designated for recreational harvest and 

3,100 tons was allocated to Canada. This amendment became effective July 

23 under emergency regulations (later extended to September 30), and as a 

result quarterly quotas for Georges Bank and the Gulf of ~1aine were revised 



upwards for the third and fourth quarters of the 1978-1979 fishIng year. 

Quarterly quotas for both areas under the preceding 0Y of 20,000 tons 

were exceeded during the first two quarters of the 1978-1979 fishing 

year, but combined landings for the remaining two quarters were substan­

tially below revised quota levels (9,160 tons for Georges Bank and 1,880 

tons for the Gulf of Maine for this period as opposed to total quotas of 

13,957 tons and 3,633 tons, respectively). 

In September the NERFMC prepared and submitted an additional amend­

ment to the groundfish f}W which established quarterly quotas for the 1979-

1980 fishing year corresponding to the above OY of 32,500 tons; under this 

arrangement proposed USA commercial allocations total 17,675 tons for Georges 

Bank and 7,575 tons for the Gulf of Maine. Canadian fishermen are allocated 

a total of 5,250 tons (both areas) with the remaining 2,000 tons being 

designated for recreational harvest. USA first quarter landings for 

Georges Bank (2,829 tons) were approximately equivalent to the proposed 

quarterly quota of 2,855 tons although less than half of the proposed 

quarterly quota for the Gulf of Maine was taken (316 tons as opposed to 

1,760 tons). These regulations translate into annual USA commercial allo­

cations of 13,939 tons (all areas) for 1978 and or 6,160 tons (Gulf of 

Maine) and 18,979 tons (Georges Bank) for 1979; for 1080,. USA commercial 

allocaticns would be 7,575 and 17,675 tons, respectively, assuming that 

first quarter quotas for 1979-1980 and 1980-1981 were equivalent. 

COMMERCIAL FISHERY 

The history of the Georges Bank haddock fishery has been reviewed 

by Clark and Overholtz (MS 1979). During the 1935-1960 period, the fishery 

was exploited al~ost exclusively by USA vessels, with landings averaging 

approximately 46,500 tons annually. Landings subsequently increased 
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dramatically as vessels of other nations (notably those of the USSR and 

Canada) entered the fishery; total international landings peaked at 150,400 

tons in 1965, declined to 121,300 tons in 1966, and then dropped precip­

itously to an average of 4,700 tons from 1974-1976 under incidental catch 

limitations (Table 1, Figure 1). Landings subsequently increased to 

22,339 tons in 1978 coincident with recruitment of the strong 1975 year­

class and increased USA and Canadian effort; during that year, USA landings 

totalled 12,160 tons, while Canadian landings totalled 10,179 tons. Pre­

liminary statistics for 1979 indicate total landings of 18,968 tons, of 

which 4,804 tons were taken by Canada and 14,164 tons were taken by the USA 

(Table 1, Figure 1). 

Historical trends for the Gulf of Maine have been generally similar. 

Landings averaged approximately 2,900 tons from 1931-1947 but then in­

creased to an annual average of 7,300 tons from 1953-1958 before declining 

to an average of 5,100 tons from 1959-1966 (Clark and Overho1tz MS 1979). 

Landings subsequently declined continually to 600 tons in 1973 and then 

increased continually to 5,179 tons in 1978; pre1·iminary statistics for 

1979 indicate landings of 4,287 tons (Table 1, Figure 1). During the 

1977-1979 period USA vessels accounted for 93% of the total landings from 

the Gulf of Maine. Distant-water fleets have not reported haddock landings 

from either area since 1976. 

It should be noted that the actual commercial catch of haddock during 

1977-1979 appears to have been greatly underestimated. Industry sources 

have corroborated tha~ large amounts of scrod haddock were routinely 

discarded during directed operations for other species in 1977 due to 

vessel tr~ limitations, while during 1978 and 1979 substantial amounts 

appear to have been either discarded or misreported by area 
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or as other species (e.g., as pollock) to circumvent landings restrictions. 

There is no basis for quantifying actual amounts involved in either case. 

Commercial Catch Age Composition 

Historical data relative to the age structure of the Georges Bank 

commercial catch \Vere presented in a previous assessment (Clark and 

Overholtz MS 1979). During ~935-1960, landings were dominated by age 

2-4 fish (81% by number, Figure 2) but during the mid-1960's heavy ex­

ploitation by distant-water fleets employing small-mesh gear resulted in a 

dramatic shift in age composition (e.g., in 1965 landings of age 2 fish 

comprised over 70% of the total by number as opposed to 33% during 1935-

1961). In succeeding years recruitment was poor and from 1967-1976 land­

ings of age 2-4 fish were minimal. In 1977, the strong 1975 year-class 

recruited to the fishery and accounted for 76% of the total landings by 

number; corresponding percentages for 1978 and for the first two quarters 

of 1979 were 83% and 68%, respectively (Figure 2). Thus, the fishery con­

tinues to be dominated by the 1975 year-class, although recruitment of 

the 1978 year-class is expected to change this pattern appreciably during 

the current year. 

Age composition data for the Gulf- of Naine are comparatively limited, 

although available information suggests that recruitment patterns have been 

generally similar. The 1963 year-class contributed the bulk of the land­

ings by number and weight from this area from 1966-1970 (Clark and 

Overholtz MS 1979) \vhich the 1975 year-class again appears to have dom­

inated 1977 and 1978 landings as well as landings during the first two 

quarters of 1979. Intervening years have been characterized by poor re­

cruitment as. was:! the case for Georges Bank. Trends in landings by 
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market category (Figure 3) have been generally consistent between areas 

since 1972 and further attest to the recent importance of the 1975 year­

class in both areas. 

RECREATIONAL FISHERY 

Recreational catch information for the New England area has been 

collected in national salt-water angling surveys for 1960, 1965, and 1970 

(Clark 1962; Deuel and Clark 1968; Deuel 1973) and in a regional survey 

of the northeastern United States in 1974 (Ridgely and Deuel ~~ 1976). 

The first three surveys were conducted by household interviews, while the 

1974 survey was conducted by a combination telephone-mail survey; also, 

regional boundaries were slightly different. Consequently, results from 

these surveys are comparable only in a general way. 

The 1960, 1965, and 1970 surveys indicated recreational landings of 

haddock totalling 767 tons, 9,702 tons, and 1,147 tons, respectively. 

The 1974 survey, however, indicated a recreational catch of only 199 tons, 

while (provisional) party and charter-boat logbook data for 1978 indicate a 

total catch of 278 tons for iliat segment of the fishery (Nicholson and 

Ruais MS 1979). The 1970 survey indicated that party and charter boats 

accounted for 70% of the total recreational haddock catch in that year 

(Deuel 1973), suggesting that the total 1978 catch may have been in the 

order of 4-500 tons. ~~e bulk of the reported 1978 catch was taken in 

late summer, and practically the entire amount (277 tons) was taken in 

the western Gulf of Maine as would be expected from observed distribu~ions 

of haddock and recreational effort by area and season. Even in the Gulf 

of Maine, however, haddock appear to be of relatively minor importance as 

a recreational syecies, e.g. in 1977, cod and pollock accounted for 90% 
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of the ~~ine party boat catch (Hussey and Flagg MS 1977, In Nicholson 

and Ruais MS 1979). 

TRENDS IN ABUNDANCE 

Research Vessel Survey Catches 

Bottom-trawl surveys have been conducted by the Northeast Fisheries 

Center (NEFC) on Georges Bank and in the Gulf of ~~ine since summer of 

1963. Information relative to vessels and gear used, sampling design and 

survey procedures, and application of resulting data to assessments is pro-

vided elsewhere (Gross1ein 1969, HS 1969; Clark 1979); use of these data 

for assessment of the Georges Bank and Gulf of Maine haddock stocks is 

described by Clark and Overholtz (MS 1979). 

The spring survey index for Georges Bank (stratified mean catch per 

tow, kg) declined from 23.1 kg in 1968 to 5.6 kg in 1971, increased to 11.7 

kg in 1974, and then dropped to 5.4 kg in·1975 before increasing steadily 

to 20.7 kg in 1978, reflecting the presence of the strong 1975 year-class 

(Table 2, Figure 4). The Spring 1979 index value declined somewhat 
. 

(13.1 kg), Trends in the corresponding numbers index have been generally 

similar; values increased sharply from 4.2 fish per tow in 1975 to 55.8 

fish in 1976 and subsequently declined steadily to 13.0 fish in 1978; 

the spring 1979 index value was 30.5 fish, reflecting the presence of the 

1978 year-class (Table 2). The autumn survey (weight) index for Georges 

Bank declined more or less continually from 64.1 kg in 1964 to 2.6 kg in 

1974 and then increased to an average of 23.4 kg in 1976-1977. The index 

subsequently declined to 15.2 kg in 1978 and then increased to 26.9 kg in 

1979 (Table 2, Figure 4). Trends in numbers per tow have closely paralleled 

trends observed tor the weight index (Table 2). Thus, trends in research 
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vessel survey indices for Georges Bank in recent years strongly reflect 

changes in abundance and biomass associated with the appearance of the 1975 

and 1978 year-classes. 

Trends in abundance indices calculated for the Gulf of Maine have been 

essentially similar to those observed for Georges Bank (Table 2, Figure 4). 

The spring survey (weight) index declined more or less continually from 

9.2 kg in 1968 to 0.7 kg in 1974 but then increased to 4.5 kg in 1977 before 

declining to 1.0 kg in 1978; the Spring1979 index value was 3.2 kg. The 

corresponding autumn survey index declined more or less continually from 

33.6 kg in 1963 to 2.2 kg in 1974, averaged 5.5 kg for 1975-1976, and then 

increased sharply to 18.2 kg in 1978 before declining to 11.5 kg in 1979. 

Trends in numbers per tow were virtually identical for both indices 

(Table 2). Thus, recent index values for the Gulf of Maine clearly reflect 

recruitment of the 1975 year-class, although the 1978 year-class appears to 

be relatively weaker than on Georges Bank. 

Stratified mean catch per tow at age data (Tables 3 and 4) reveal that 

the 1962 and 1963 year-classes dominated the Georges Bank and Gulf of 

Maine haddock population until the early 1970's. In recent years only the 

1975 and 1978 year-classes appear to have been of any consequence on 

Georges Bank (Figure 5); during 1977-1979 the 1975 year-class accounted for 

85% of the total catch of age 2 and older fish in the spring survey and 

84% in the autumn survey. The 1978 year-class at age 1 was less than one-

half the size of the 1975 year-class in the 1979 spring survey (Table 3, 

Figure 5) but was apRroximate1y equal in size to that year-class in the 

1979 autumn survey (Table 4, Figure 5). The 1975 year-class has also been 

a relatively strong one in the Gulf of Maine (Tables 3 and 4, Figure 6)_ 

although the 1976 year-class appears to have been relatively stronger 
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than on Georges Bank. The 1978 year-class appears to be very weak in the 

Gulf of Maine in both the spring and autumn surveys (Figure 6). 

Although recent survey data indicate a significant improvement in 

recruitment and stock abundance, it should be noted that the distribution 

of haddock on Georges Bank appears to have changed markedly both by area 

and on a catch per tow basis (Figure 7). In the mid 1960's concentrations 

of haddock appear to have been more widely distributed than at present, 

e.g. during 1964-1966 mean catch per tow values of ~ 10 kS wer~ observed for 

36 of the 45 strata-year combinations examined (15 strata, 3 years) while 

during 1977-1979 values of ~ 10 kg occurred in only 21 cases. Distribution 

plots presented by Clark and Overho1tz (MS 1979) indicate a distinct 

tendency for haddock to be concentrated on the northern edge and northeast 

peak areas of Georges Bank since 1976 whereas during the mid-

1960's substantial concentrations occurred in other areas as well. Fre­

quency distributions (numbers per tow) have changed significantly since 

the mid-1960's (Figure 7) and relative variability has increased (Table 5), 

e.g. the coefficient of variation has more than doubled between the mid-

1960's and the 1977-1979 period. These results indicate that the nature of 

the underlying distribution may have changed during the history or the 

survey. Pennington and Grosslein (1978) note that the negative binomial 

distribution is most often appropriate for describing survey data and under 

this hypothesis a logarithmic transformation is appropriate as a variance­

stabilizing approach; however non-normality is not necessarily reduced, 

and in many cases the resulting distribution was still found to be far from 

normal. In the present situation, trends for indices calculated from trans­

formed data, i.e. In (x + 1) agreed ve~ closely with trends for indices 

calculated from linear data although agreement with biomass estimates 
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calculated from virtual population analysis or VPA was not as good 

(r = 0.94 arid 0.79 for linear and transformed indices, respectively, for 

numbers and 0.98 and 0.91, respectively, for weight). 

Virtual Population Analysis 

Clark and Overholtz (MS 1979) performed a virtual population analysis 

or VPA for the Georges Bank stock which indicated a long-term average stock 

size (age 2+) of 152 million fish or 175,000 tons from 1935-1960. In the 

late 1950's and early 1960's, however, stock size increased steadily in 

response to recruitment from a series of strong year-classes (notably the 

strong 1962 and the outstanding 1963 year-classes) culminating in a peak of 

514 million fish or 433,000 tons in 1965. (The 1963 year-class was estimated 

at 371 million fish at age 2, more than twice the size of any other year­

class observed in the fishery:) Stock ~bundance subsequently declined 

precipitously to an apparent all-time low of 9 million fish or 23,000 tons 

in 1972 in response to overexploitation and poor recruitment before again 

increasing due to recruitment of the strong 1975 year-class. Recruitment 

estimates presented in that assessment suggested an increase in stock size 

to above the 1935-1960 average in 1977. Similarly, spaw~ing stock size 

(age 3+) averaged 86 million fish or 125,000 tons from 1935-1960 but in­

creased to a peak of 264 million fish or 251,000 tons in 1966 before de­

clining to an apparent all-time low of 5 million fish or 15,000 tons in 

1973. Subsequently, spawning stock size increased substantially in 1978 

as the 1975 year-class recruited to the spawning stock. Trends obtained 

from this analysis ar~ in close agreement with those observed in NEFC 

spring and autumn survey indices. 
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CURRENT ASSESSMENT 

Georges Bank 

Stock size (age 2+) for Georges Bank is primarily dependent upon 

the strength of the 1978 year-class, which will begin recruiting to the 

fishery in the latter part of the current year. Spawning biomass (age 

3+) is now largely supported by the remnant of the strong 1975 year-class. 

This year-class appears to have been substantially stronger than the 1935-

1960 average of 65 million fish at age 2 and, although apparently sub­

jected to heavy fishing mortality in 1977 from landings and discard 

and/or misreporting, it was nevertheless estimated at 75 million fish at 

age 3 (Clark and Overho1tz MS 1979). Since 1977, the fishery has been 

supported primarily by this year-class. 

The VPA presented in the preceding assessment has not been updated 

by inclusion of catch at age data for 1978-1979 due to uncertainty rela­

tive to discarding and/or misreporting in those years. Accordingly, 

stock size for 1980 (age 3+) was estimated from a regression of stock size 

(numbers, age 3+) from the 1931-1977 v~A on NEFC autumn survey catch per tow 

(numbers, age 2+), whicn provided a spawning stock size estimate of 18 million 

fish (r = 0.97, Figure 8). Apportionment based upon relative year-class 

strength observed in the 1979 NEFC autumn survey provided an estimate or 

only 12 million fish at age 5 for the 1975 year-class. This estimate is 

compatible with mortality and survival rates evidenced by NEFC survey data 

for this year-class (instantaneous total mortality [ZJ = 0.86 and 0.92 for 

1978 and 1979 respectively) and the original estimate of 75 million fish 
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provided tor 1978 (Clark and Overholt:: ~'lS 1979), i. e., these estimates of : imply 

survival of only 13 million fish by the beginning of 1980. This estimate is not 

compatible with reported rates of removal (11 million fish in 1978 and 7 million fish 

for 1979, which would imply a 1980 stock size of 36 million fish for this year-class 

assuming instantaneous natural mortality CM) = 0.2). The discrepancy apparently 

relates to discard and/or misreporting during 1978-1979 although the strength of this 

year-class could obviously have been overestimated for 1978 or underestimated now. In 

any event it appears that the 1975 year-class has been greatly reduced and that spawning 

biomass in 1981 will be supported primarily by the 1978 year-class. 

Due to the importance of the 1978 year-class in 1980-1981 several estimators were 

evaluated for use in determining its strength. A regression of stock si:e at age 2 

(numbers") calculated from VPA on autumn bottom trawl survey catch per tow values 

(age 0+1 combined) for the 1962-1974 year-classes (Figure 9) provided an estimate of 

138 million fish at age 2 (comparable to the 1975 year-class si:e estimate at age 2 

of 170 million fish). Estimates based on either age 0 or age 1 data vary considerably, 

i.e., linear regressions of stock size at age 2 calculated from VPA on autumn bottom 

trawl survey catch per tow values at age 0 (Figure 10) and age 1 provide estimates of 

67 million fish and 185 million fish at age 2, respectively, for this year-class. 

The Spring 1979 survey supports tIle lowest estimate in that actual catches of 

the 1978 year-class at age 1 were only 45% of the corresponding 1975 year-class value 

(Spring 1976 Survey). Assuming the 1975 year-class was equal to 170 million fish at 

age 2, the 1978 year-class age 2 estimate would be 76 million fish. It should also 

be noted that predicted values from the above regressions are strongly influenced by 

data for the strong 1962 and 1963 year-classes, as the remaining year-classes in 

the available VPA-survey time'series were very \veak. 

The information currently available concerning the strength of the 1979 year­

class is the above age O:!index \~hich suggests it to be comparable to the 

weak 1976 and 1977 year-classes. An estimate of 3 million fish was obtained from 
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the above age 0 regression (Fig~rc 10) and has been accepted for this 

year-class. 

Assuming a 1980 spa\'4ning stock size (age 3+) in the order of 

18 million fish (42,200 tons) and recruitment at age 2 of 138 million 

fish and 3 million fish, respectively, for the 1978 and 1979 year-classes, 

fishing at F = 0.55 in 1980 would provided a total catch of 59,700 max 

tons, with a total stock size (age 2+) in 1981 of 86 million fish or 

112,300 tons (8% below the 1980 level of 122,300 tons); fishing ~t FO.l = 

0.26 in 1980 would provide a catch of 31,500 tons, with a total stock 

size (age 2+) in 1981 of 107 million fish or 141,700 tons (16% above the 

1980 level of 122,300 tons). Corresponding spav'4TIing stock size estimates 

for 1981 (83 million fish or 110,600 tons and 104 million fish or 140,000 

tons) increase considerably over 1980 levels (Table 6). Average historical 

(1935-1960) total and spawning stock si:es are 152 million fish (175,000 tons) 

and 86 million fish (125,000 tons) respectively. 

Gulf of ~aine 

1'0 date, an analytical assessment has not been completed for the 

Gulf of ~aine, and recent assessments have been based primarily upon 

research vessel survey data and examination of commercial landings trends. 

As noted above, trends in both sets of data have been generally similar, 

suggesting declines in abundance to an apparent all-time low in the 

early 1970's before increasing substantially in recent years (Tables 1 

and 2, Figures I and .4).. Trends in recruitment also appear to have been 

generally similar (Tables 3 and 4) although in recent years data have 

not been as consistent, e.g., the 1976 year-class appears to have been 

relatively stronger in the Gulf of Maine than on Georges Bank, while 

the 1978 year-class has been very \veak in both spring and autumn surveys 

(Tables 3 and 4). 



Clark and Overho1tz (MS 1979) observed that average minimum biomass 

estimates for 1963-1977 for Georges Bank and the Gulf of Maine as determined 

from NEFC autumn surveys had varied in an approximate 3-1 ratio and suggested 

that future OY levels for both areas be established based upon this ratio 

(i.e., by increasing the estimated Georges Bank stock by one-third). 

Unfortunately, this ratio has not been consistent between years, e.g., it 

approximated 5-1 for 1976-1977 and 1-1 for 1978 before increasing to 

approximately 3-1 in the 1979 survey_ The 1978 autumn survey index for the 

Gulf of Maine was the highest since 1963, indicating a relatively high stock 

biomass for 1979, although USA 1979 commercial landings were considerably lower 

than co~bined quarterly quotas for that year (4,112 tons as opposed to 6,160 

tons). However, pooled total mortality estimates (Z) for fully recruited 

age groups since 1976 calculated from NEFC spring and autumn survey data were 

considerably lower for the Gulf of Maine than for Georges Bank (0.52 and 

0.31, respectively, for spring and autumn survey data for the Gulf of Maine as 

opposed to 0.84 for both surveys on Georges Bank). The 1979 autumn survey 

(weight) index (11.5 kg) declined considerably from the observed 1978 value 

but was still the highest observed since 1963 (Table 2). 

Total commercial landings for 1978-1979 (averaging 4,733 tons) conform 

reasonably well to levels observed during 1964-1968 (average of 4,915 tons). 

The estimated annual recreational catch for the Gulf of Maine for 1978-
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1979 would approximate 400 tons based on 1978 data; recreational catch 

levels for the mid-1960's are uncertain due to variability in the esti-

mates, e.g., the above 1965 estimate of 9702 tons appears unrealistically 

high in view of 1960 and 1970 estimates averaging less than 1000 tons and 

more recent estimates averaging less than 500 tons. The pooled mortality 

(2) estimate for 1964-1968 calculated over fully recruited age classes 

from NEFC autumn survey data was 0.58, and assuming M = 0.2, then F 

approximated 0.38. Current biomass levels appear comparable to levels 

observed during 1964-1968 in that the average autumn survey (weight) index 

value for these years (11.2 kg) is approximately equal to the autumn 1979 

index value of 11.5 kg and to the autumn 1977-1979 average of 12.3 kg. 

By combining the average annual Gulf of Maine commercial landings 

figure for 1964-1968 (4915 tons) with the average estimated recreational 

catch for 1960 and 1970 (957 tons) an average of 5872 tons for this period 

is obtained. Use of this value with the above estimates of F and Z in the 

relation 

where 

c = F ---
-[Z-G] 

B· (l-e ) o 
Z-G 

C = average catch, 

Bo = average stock biomass, 

F = instantaneous fishing mortality rate, 

G = instantaneous growth rate (taken as the average of the 
dominant age groups [2-4] in the fishery = 0.44), 

and Z = F + M, the instantaneous natural mortality rate, 

provides an average annual stock biomass estimate of 16,600 tons. Under 

the assumption that current levels of stock size are roughly equivalent,-
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fishing at FO.l would provide a catch of 4,300 tons, comparable to 

reported 1979 commercial and estimated recreational landings of approxi-

mately 4,700 tons. Fishing at F would provide a catch of 7 J 800 tons. max 
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SUHHA.RY 

The available information indicates that the Georges Bank haddock 

situation is now similar to that observed at the beginning of 1977. While the 

1975 year-class still comprises the bulk of the currently exploited stock, it 

has been gre'atly reduced in abundance due to fishing and natural mortality. 

Total mortality rates since 1976 appear to be much higher than can be 

accounted for based on reported catches, indicating that there has been 

significant unreported catch and discarding. The rapid decline of the 1975 

year-class (it supported the fishery for only about three years) indicates 

that the fishing mortality rate is -probably in exc-ess of Fma£.· The 1978 year-

class appears to be of comparable size to the 1975 year-class (perhaps somewhat 

smaller). The exploited stock size will increase sharply in 1Y80 as the 1978 

year-class recruits. The spawning stock size will increaSe sharply in 1981 

depending on the level of fishing mortality in the interim. 

The exploited biomass of Georges Bank haddock will be approximately tlvice 

the 1979 value in 1980 as indicated by autumn bottom trawl survey data. inus, 

the same level of exploitation (and fishing effort) as in 1979 will produce a 

catch roughly twice that of 1979 (40,000 tons, aS5u:-.~in~ the most 

recent year's reported catch is accurate). The 1978 year-class may be large 

enough so that the stock may recover to the long-term average level of the 

1935-1960 period. If this occurs and recent fishing mortality rates are in 

fact in excess of F (as indicated by survey data) then the 1980 catch could max 

greatly exceed 40, 000 tons -(perhaps as high as 60,000 tons) if unrestrained. 

Large catches of two year-old scrod haddock are expected, and significant 
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discarding of fish below the minimum marketable size is likely. The 1978 year­

class \vill recruit to the fishery primarily in the second half of the year. 

Note that the 197~ year-class only supported the fishery for about three 

years. If the fishing mortality rate of recent years is maintained (as it 

certainly will be if not restrained), the 1978 year-class will quickly decline 

in abundance and the fishery will be nearly totally dependent on recruitment 

of the 1979-1981 year-classes by 1983. The 1Y79 year-class appears to 

be weak. The 1980 year-class \vill result fran a relatively low :,fJaWlllHg 

stock size since the 1978 year-class will not have yet recruited to the 

spawning stock. The size of the 1978 year-class \'lhen it recruits to the 

spawning stock in 1981 will depend on the level of fishing mortality in 

the interim. Even a large spawning stock size in 1981 does not assure that a strong 

year-class will be produced. The fortunate circwnstances of 1978 (the 1975) 

year-class producing a strong year-class during its first spawning season) may 

not reoccur. The current fishing mortality rate will reduce the population to 

levels typical of the early 1970's within a few years unless the 1980 or 1981 

year-class is large enough to offset the decline. 

The Gulf of ~laine haddock fishery has been supported by the 1975 and to a 

lesser degree the 1976 year-class in recent years. Unlike Georges Bank, the 1973 

year-class does not appear strong for the Gulf of :'laine. On the other hand, the 

1979 year-class may be relatively stronger in the Gulf of Maine than on Georges 

Bank. Based on analysis of cO!Y1ercial and survey data J the 1980 catch at FO.1 

and Fmax is estimated at 4,380 tOTlS aTl.d 7,800 tons, respectively. 

-17-



LITERATURE CITED 

Clark, J.R. 1962. The 1960 salt-water angling survey. U.S. Dept. Interior, 

Bur. Sport Fish. Wildl. Circ. 153, 36 p. 

Clark, S.H. 1979. Application of bottom-trawl survey data to fish stock 

assessment. Fisheries 4(3): 9-15. 

, and W.J. Overholtz. MS 1979. Review and assessment of the -----------
Georges Bank and Gulf of Maine haddock fishery. Nat. Mar. Fish. Serv., 

Woods Hole, Lab. Ref. No. 79-05, 68 p. 

Deuel, D.G. 1973. The 1970 salt-water angling survey. Nat. Mar. Fish. 

Serv., Current Fish. Stat. No. 6200, 54 p. 

----------, and J.R. Clark. 1968. The 1965 salt-water angling survey. 

U.S. Fish. Wildl. Serv., Resource Publ. 67, 51 p. 

Grosslein, M.D. 1969. Groundfish survey program of BCF Woods Hole. 

Cammer. Fish. Rev. 31(8-9): 22-35. 

~S 1969. Groundfish survey methods. Nat. Mar. Fish. Serv., 

Woods Hole, Lab. Ref. No. 69-2, 34 p. 

Nicholson, L.E., and R.P. Ruais. MS 1979. Description of the recreational 

fisheries for cod, haddock, pollock, and silver hake off the northeast 

coast of the United States. New England Regional Fishery ~anagement 

Council, Peabody, 118 p. 

Pennington, M.R., and ~.D. Grosslein. 1978. Accuracy of abundance indices 

based on stratified random trawl surveys. ICES C.M. 1978/D:13, 35 p. 

Ridgely, J.E., and D.G. Deuel. MS 1976. Participation in marine recreational 

fishing, northeastern United States, 1973-1974, Phase II. 



~ 

I 
liIt>le 1. COIlYliercial ldndtllgs of haddock {metric tons, live} froUl Georues Oalll< and lhe Gulf of Naine. 1960-1979. 

__________ Q£2!:.!J~_~U..cJ.;...;n,c;.k ____ . Cui f I) f ,., .. i lie 
-------~-. 

l~ ___ USA ____ -.-f~!~ ____ QJJL~ ____ I.Q!i!.L__ _ ___________ ~~ __ ~ilaJ~ _____ Olher Tota 1 

1960 
1961 
1962 
1961 
1964 
1965 
1966 
1967 
1968 
1'%9 
1970 
1971 
1972 
)973 
1974 
1975 
1976 
1977 
1978\ 
1979" 

40,flOO 
46.3[14 
49,409 
44,150 
46.512 
52.023 
52,910 
J4.72U 
25.469 
16.456 
0.415 
7,306 
3.0&9 
2,777 
2,396 
3,909 
2,904 
7,934 

12,160 
14.164 

77 
266 

3.461 
0.379 

11.625 
14.UC!9 
10 .292 
13 .040 
9,323 
3.990 
1.970 
LIDO 

609 
1. 563 

462 
1.358 
1.361 
2,909 

10,179 
4,804 

1.134 
2.317 
5.949 

02.6GO 
50.064 
3.701 
6.131 
1.!l06 

901 
1.926 
1.255 

99} 
J .432 

73 
59 

10,877 4.541 303 
46.650 5.297 112 
54.004 5.0()) 107 
51J.Il'lG 4.742 3 
6'1.006 5,3113 70 

1!iO.3G2 4.204 l!i9 
121.274 4.579 1.125 
51.469 4.907 5119 
40.923 3.437 120 
22.2!i2 2.423 59 
11.300 1.457 311 
10.1162 1.194 05 
5.733 909 23 
5.331 509 49 
4.290 622 190 
5.420 1.100 79 
4.324 1.065 91 

10.043 3,296 26 
22.339 4.53U 641 
10.960 4,112 175 

I . I 
As reported Lo )UlAF for Oiv1siolls 5Z and 5Y respectively (SilK land1nys have been ilSS1'lIlC( lo OivislOn ~l). 

?Ulstant-water fleets. 
] 

Provh; 10llal (incolliplete) 
"Pre liud IliU'y 

44 

231 
67 
27 
4 

9 
4 

,., .924 
5.409 
5.110 
4.709 
5.453 
4.36] 
5.704 
5.496 
3.557 
2.713 
1.562 
1.306 

936 
558 
829 

1,263 
1.956 
3.322 
5.179 
4.287 

--.-------- --- ---- -- ._--- ----- -- .- ... __ ._-------------------------_ .. _---
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Table 2. Stratified mean catch per tow in numbers and weight (kg) for haddock 
in NEFC spring and autumn bottom trawl surveys on Georges Bank 
(Strata 13-25, 29, and 30) and in the Gulf of Maine (Strata 26-28 
and 36-40), 1963- 1979. 

Georges Bank Gulf of Maine 
Autuilln Autumn S~rin91 S~ringI 

Year Nos. Wt {kg) Nos. Wt {kg) Nos. Wt {kg) Nos. Wt {kg-) 

1963 97.34 52.83 46.68 33.57 
1964 129.70 64.07 9.51 12.47 
1965 68.26 48.20 11.70 11.72 
1966 22.32 19.78 7.82 9.18 
1967 11.40 16.87 8.18 11.16 
1968 15.56 23.13 5.G6 10.20 6.99 9.17 5.75 11.42 
1969 8.26 19.05 2.28 5.59 4.32 8.30 3.66 8.51 
1970 6.84 19.28 5.17 8.94 1.03 1.94 1.96 4.87 
1971 3.18 5.62 2.83 3.70 1.00 2.84 1.93 5.39 
1972 7.26 8.30 7.62 5.61 0.98 0.98 1.33 2.01 
1973 25.23 10.18 9.9A 6.48 0.88 1.06 2.80 5.68 
1974 12.77 11.72 2.71 2.64 0.96 0.70 1.80 2.21 
1975 4.] 8 5.44 20.78 10.00 1.86 2.30 3.71 5.71 
1976 55.83 10.41 47.68 23.68 5.59 4.21 4.05 5.32 
1977 24.74 17.60 19.02 23.13 4.56 4.45 6.79 7.34 
1978 13.03 20.71 20.70 15.18 0.91 0.95 8.00 18.16 
1979 30.53 13.09 42.74 26.87 2.32 3.17 4.52 11.50 

lOata for 1968-1972 adjusted by a factor of 1.7 to compensate for differences 
in surface area between the 1136 Yankee" and the 1141 Yankee ll trawls. 



loll11e 3. ~f"'d t if ied IIICJII Cd tcla per tow a t il~e (lIlJIuhers) for haddocK 111 lI[n: spr jn~ hottofll trc)wl surveys 
on Gcor'Jes lIaliK (Strdta )]-25, 2~, lind 30) ilild ill lhe Gulf of t-Iaillt~ (SUdLl 2(i-20 illld 3G-1\0), 
l%fl-l~N.1 

- --- - - -.-~-----~ --- - _._. __ ._._- - --. - - ---- - --- - --."- - ._-- _ .. - -_ .. _--- - - -- -- - - - - - .. -- - ---- ---- -.--- •. _-.- ---. - .- - -- -- ---- - - - - . -

____ ... _________ -'-- _______________ . ____ . __ . ___ .. ________ !\!J~ _____ ... ___ . _____ . __ .. _ .. __ .. _ lola Is 
Year 1 2 J 1\ ,- G 7 a 9 10 I-I ---.-. -121-- -- r.-:! -.-- 2i - .. -.-. j,--

a 

. - -" -._- -.------.- ----------------- ... -- -- --_._- --- ---------- -- --------- ----- --- ---~- _ .. ---. - ------ --. --. - ------ --- -~- ---- -_._- - -- - - --_. --

r..~r~.t~s_ fI.~I!~k_ 

l%fl 0.27 3.2J O. !,1 0.110 7.62 1.92 0.29 O.!:!I 0.37 0.00 0.00 0.00 J!:!.51\ 15.27 12.01\ 
196~ 0.02 U.05 0.66 O. 17 0.4U 4.113 1.17 O. J? 0.15 0.17 0.10 0.10 0.2) 8.21 B.lll 

1970 0.7J 0.29 0.00 0.37 D.!>] 0.~3 2.LU 1.12 O.!>I\ O. JI\ (I. ?2 0.07 6.fi!; 6.0B 5.79 
1 I)] 1 0.00 1. 3J 0.29 0.00 0.14 0.11\ 0.10 0.91\ 0.20 0.0] O.OU 0.03 ).20 3.20 1.El7 
1972 4.61 0.10 0.70 o. }I\ O.U.1 O.O~ O.I!.i U.OJ /l.97 11.29 0.10 O. )2 7.29 2.6B 2.!J0 
1973 20.59 J.2!; 0.00 0.36 0.06 0.00 0.12 0.01 0.00 0.G6 O.O!i 0.15 2!;.25 4.66 1.'11 
1974 1.43 0.92 1. 92 0.00 0.16 (l.OO 0.01 0.0/ 0.00 0.00 O. Hi 0.09 12.76 11. J3 2.41 
197!) 0.63 O.GS 2.13 0.'12 0.00 0.09 0.06 o .()J 0.00 0.00 0.01 0.09 4.19 3.56 2.91 
1976 54.22 0.20 0.40 0.02 0.29 O.UO 0.0) 0.00 0.00 0.00 0.01 O.OG 55.A3 1.6) 1.41 
)977 0.41 ::'2.1\2 O.?U U.H2 0.40 0.30 0.00 O.OJ 0.00 0.00 0.00 0.00 24.74 21\ .33 1. 91 
191B 0.05 O. (;5 1O.h9 0.24 0.6] 0.5!i 0.11 0.0'1 0.02 0.02 0.00 0.03 13.01 12.90 12.B 
1979 24.24 1. 06 0.76 3.113 0.22 0.11 0.25 0.04 0.02 0.00 0.00 0.01 30.54 6.30 5.24 

Gill f 0 f !lill lie -_. - - - - . ~ . _.-

1%11 0.00 0.00 0.00 D. J9 !i. I!! 1.01) 0.01) 0.0] U.24 0,00 f).OO 0.00 6.99 6.99 6.99 
1%9 0.00 o.on O. ()'J U.O/ 0.22 3.04 0.110 O.O!> 0.09 0.00 0.00 0.00 4.30 4.30 1\.30 
1970 0.00 0.00 O.OU 0.00 O.O() 0.11 0.7U 0.10 (I. O!) 0.U2 O.UO 0.00 I.U4 1.04 1.04 
1971 0.00 0.00 0.00 0.00 0.00 0.0] 0.0] 0.7 J 0.05 O.O!l O.O!) 0.05 1.00 l.On 1.00 
1972 0.66 0.00 0.00 0.00 O.UO 0.00 0.00 0.00 0.24 O.OJ 0.02 0.02 0.97 0.31 0.31 
1973 0.09 O.~J 0.00 0.04 0.00 0.00 0.00 0.00 0.01 0.2J 0,01 0.00 0.09 O.BO 0.27 
1974 0.60 0.06 0.22 0.00 0.00 O.OU 0.00 0.00 0.01 (1.01 (I. 0) O.OG 0.97 0.37 0.]1 
1975 (UJI 1 . .12 0.10 0.25 0.00 0.01 O.UO 0.00 0.110 0.00 O.OJ O.lfi l.tlo l.0!) O.!d 
19/6 ).46 0.05 l.l4 0.12 0.61 O.no 0.U2 O.UO 0.00 0.00 11.00 0.09 5.59 2.13 2.011 

1977 0.59 2.39 0.02 0.90 0.27 0.39 0.00 (l.OO 0.00 0.00 0.00 0.00 4.56 3.9/ I.!i/l 
PHil (l.OG 0.47 0.21 0.01\ 0.10 0.03 0.00 (LOU 0.00 (1.00 IJ.flO 0.00 0.91 0.05 O . .lU 
1979 0.25 0.00 1.0U O.U() 0.06 0.00 O.OG 0.00 0.00 0.00 0.00 0.00 2. )] 2.00 2.06 
-.-~ -._--- -. -.- --_._-----. 
IU<lta rm' 196B-1972 adjusted hy il factor of 1.7 to COIIl"CIlSdlt~ for differellces 
ill surfilce area Let\"ICp.H till! "J6 'tillikeel! anti the "41 Yankee" L.'d\-,ls. 

2 
HilY not il!Jroe exaclly ''ilth d'llil ill Tahle 2 due to roundlllg errors. 

-_._-_. -------

III 



.. 
r .. llle 4. Sl"Citified ,"C<.I" ultLh pCI' low <.It "'!jc (lIIullbcrs) fo" hJlIJud ill NHe duLuUlII LOlluUl trawl sw'veys 

on Gl!orue~ Uillik (Slr<.lt<.l n-2!i. 29, dlld )0) am' ill the (;uH of l1-dlle (Stl'ala 2li-2B alld )6-40). 
1%3-1!l19. 1 

-- ... ----- ---------- ----------- _.-- -- ---- --_.- ---.-

l\4Jc ___ ~_ Tot~!. ________ 

Yc.lr 
-0-·----- y-------2----) ------4- - -. -_.!.j -- ---6- -----7------ -1'---- - - --9-------10-------0---· ---'-2t-- 0+ It 2t 

-. -- , .. _ .. -- - - .-- - --- -'-~.-'----'--- -.--- --~- -._-- - - - -- - -.-- _._----------.-- --.- - ._--- .---_.---

Gt.!o.r.!I~~_lIill~ 

11)(i) !.ib. )] V·04 6.19 4.5J !.i.LO 3.1)1) 1. )1 1.13 0.79 O.ll O.O!i O.Ul 0.0) 97.32 40.99 n.95 

1%4 1. 59 7!.i.75 42.78 3.91 1.20· 2.56 1.05 0.46 0.17 0.22 0.00 0.00 0.00 129.69 128.10 52.35 

1%5 0.22 6.Ul fil.94 6.51 0.72 0.54 0.61 0.54 0.17 D.11l 0.00 0.00 0.00 bO.25 6B.03 61.21 

1%6 4.12 0.61 1. 94 12. )4 2.2!i O.)!.i (), :l3 o,n O.OU 0.05 0.00 O.UO 0.00 22.32 10.20 1}.56 

I%J 1l.02 4.51 0.24 O.bl 1\. !i4 I.O') 0.33 0.14 0.22 0.12 0.00 0.00 0.00 II.nU I1.U6 7.35 

1~6i1 O.OG 0.04 n.M 0.(1) o.n 2. !il) 0.115 O. Hl 0.11 U.26 0.00 0.00 0.00 5.04 4.93 4.91 

11)119 0.26 0.02 0.00 0.19 0.09 0.11 1. 02 0.34 0.06 0.04 0.04 0.00 0.10 2.27 2.01 1.99 

1 ~)/O O.()] 2.77 0.14 0.01 0.19 (). III 0.34 0.92 D.n O.iIl 0.02 0.04 0.03 !) .17 5.14 2.37 
11]11 I.ti) 0.00 n.21 0.05 0.01 U.I~ 0.02 0.06 O.tiO 0.15 0.01 0.02 (1.01 2.82 1.19 1.19 

I~ln 4_5j 1. 69 0.00 O. j!J O.(j(i n.oo 0.06 0.04 0.02 O.!Jl O.~6 0.05 0.05 7.62 3.09 1.40 
19/3 2.11 G.04 1. 00 0.00 O. I:J O. OJ 0.00 0.05 O. OJ 0.01 0.37 0.06 0.04 9.99 7.02 1. 70 
1 ~)/4 f).SU 1. I~ 0.fi6 O.L) O.OU 0.01 0.00 0.00 0.00 0.02 0.00 0.09 0.04 2.72 2.22 1.03 
1~/!1 15.76 0.42 0.43 3.26 O.C2 0.00 0.02 0.00 0.01 (UB 0.00 0,00 0.19 20.77 5.01 4.59 
1!J/6 2.90 43.07 0.35 O. ]L O. ~l!j o.m 0.00 0.03 0.07 0.03 0.00 0.00 0.14 4/.70 44.00 1.73 
I'.JII 0.11 1./5 1!i.3) O,4ll 0.47 U.52 0.21l O.OJ O.ClI 0.00 fl.OO 0.00 0.07 19.03 18.92 ) 7.17 
19Jil lll.ll2 0.6!l 0.05 7.59 0.15 0.21 0.37 0.01 0.00 0.01 0.00 (l.OO 0.00 20.70 9.flB 9.19 

19/92 1.00 37.01 0.22 0.77 3.00 0.20 0.20 0.13 0.013 0.02 0.00 0.00 0.03 42.74 41.66 4.65 

Gil llE.f lh!.!l£. 
El(d LJ.I)() H.1II 1. 14 2.02 4. {i6 ).31 I. 12 0.1311 ().70 0.47 0.21) 0,00 (l.IH 46.65 n.11;) 14.51 
l~lA O.O:! 2.99 l.lll O.41J 0.112 1.62 0.% 0.32 o_n O. III O.Oj 0.00 0.00 9.51 9.49 6.50 
1%5 ().O4 0.25 5.JI] 3.40 n.17 O. '.W n.77 0.44 0.£11 0.04 0.00 0.00 0.00 J 1.69 11.65 11.40 
J,)()C 0.01 0.0) 0.37 4.IlG 1.60 (). 111 0.41 0.29 0.04 0.02 0.00 0.00 0.00 7.tH 7.BO 7.77 
I!JIJ7 n.oo 0.00 0.20 O.U] 5.J7 J. 21 U. )J O.OU O. )2 0.03 0.00 0.00 0.00 B.17 0.17 U.17 
I%H 0.00 0.00 Il.no 0.06 fl. 13 4.13 0.95 0.17 0.22 fL09 0.00 0.00 0.00 5.75 5.75 5.75 
1%9 0.00 0.00 0.00 0.02 0.02 0.02 2.7l.) 0.57 0.09 lUll O.Uli 0.00 0.07 3.64 3.64 3.L4 
I~H() 0.00 n.O] n.oo D.OIl 0.110 O. ()] O. (16 1. 41 n.41 0.00 0.01 0.02 0.00 1. 97 1.97 1. 94 
1 'JIJ O. III 0.00 0.04 0.00 0.111 0.00 fU)1 0.11 1. 34 0.0/ 0.06 0.00 0.06 1. 94 1. 76 1. 76 
J9n 0.011 0.110 0.00 0.U2 0.00 0.00 0.(1) O.O{) 0.00 0.34 O.Ii' 0.06 0.00 1. 34 1. )4 O. ~4 
I'JI] 0.76 lUll 0.64 n.oo (j.L4 0.1li' 0.01 O. ()] O.UI n.o') O.W 0.12 0.09 2.BO 2.04 2.0) 
1'.1/4 (Llll I. JJ 0.13 0.(1) 0.0\) 0.0(1 0.00 0.00 0.01 0.00 0.00 0.15 O. Ot.l l.UO 1. 79 0.66 
Ill/S O.1iIl n.J!) 1. 29 O. :0 n. ~IJ 0.00 O.OJ O.OJ D.OO O.OU 0.02 O.Ob 0.24 3.12 3.12 2.97 
J'.l/h 1.10 1.111 0.05 1I.llh O. II fl. ~1. O.llU 0.10 0.00 0.00 0.00 0.00 0.12 4.04 2.94 1./6 
1')11 O_OJ ?14 2.65 0.10 O.II~ O. )'J 0.21 O.O(j D.OU 0.00 D.OO 0.01 O.UG 6.70 6. 7~ 4.01 
I'J/:I.) 0.14 0.01 1. 65 J. 7[1 O.JU 0_ ')11 o.n 0.12 0.00 0.02 n.oo 0.00 0.19 11.00 7.8Li 7.B5 
1911]1... O.!}I 0.]2 0.00 0.51i 1. !)7 0.22 0.71 () .35 0.15 0.04 0.00 0.00 0.00 4.55 3.98 3.66 

~. . - -.- . - ----_ .. -- - - --- --- ------

)"ldY IIIJL il~I·Ct.: t!)(ddly with dittd ill lillJlc ;~ due to l'oUlHJlnu errors. 

2 . 
l'l"e I 11111 "<.I,'y. 
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Tdhlc 5. StralifieLlllicilU l:dtch per' lou, VLll'1ilIlCC. dlld coeffictent of vdrhUon (CV) in nu/liber's and weight 
(kg) fOI' hddJod< ill lUTe sl'rinu dnd autumn botlom lra\tl surveys on Geor!)es Uank (Strata 13-25. 
29. aod 30). 1963-19/9. 

__ ... _____________________ 1- ______ . _____ .. _____________ .----.. -------~~!.-

------ ---.d----rlos~-~l!rln!L ---- -----------------Ochiht (kg) ---- Nos.AutlH!UI --rfclYllfTKg·~)---
~~~L. ___ . .J~g~!!. ____ __ ~ ~r!!!!!f!L __ ~~ ___ . _________ H~~!! ____ y !!.~J_!!!!f!l ____ ~.v ________ 1·lei'.!L __ ~~!~!C(! CV Mean Va rt il~~ __ • 

1963 97.34 250.55 
196-1 Il9.70 579.05 
1965 68.26 106.64 
1966 22.32 17.54 
1967 11·40 10.65 
19GB la.5·6 17.)6 o.n ,).13 26.91 0·22 5·06 2.69 
1%9 tL 26 4.2l o ')' . ..... :> 19.05 31.41 0.29 2·20 0.23 
1970 6.84 13.66 0.54 19.20 175.02 0.69 5.]} 7.00 
1~7J J.I0 0.06 0.2~ !i.6l 1.77 0.24 2·01 0.35 
1912 7.26 7 -tll 0.30 0.30 2·64 0·20 7·62 2.34 
1973 lS.23 304. n. 0.69 10. III 12·09 0·34 9·98 11.92 
1974 12.77 21.]5 0.36 11.]2 16·31 0·34 2· 7l 0.1\3 
19/5 4.18 2.87 0·41 5.4 1\ 5·41j o· 43 20· 7Il 25.41 
19/6 5b.03· lIO.30 0·48 10· III 11·52 0·33 47·Lfj 512.72 
1917 24.74 U6.U7 O.JU 17·60 1\0·14 0·36 19·02 39.26 
1978 13.03 13.69 0.211 20·71 34·45 0- 20 20· 70 17.06 
1979 30.53 87.40 0.31 )]·()9 6·27 O· 19 42·74 507 - 11 

.-- - .. ----~~----~-.--.- --. 

Uilld for 1%U-197l dJ.lus led by II tdcl(J1' of 1.1 lo LlCCOUlIl tor diffcrctlct:s in sUl'face urea het\'/een 
the "]6 '{ankee" dud the "1\1 Ya"l;ee" lril\d~. 

O. 16 
0.19 
0.15 
0.19 
0.29 
0.32 
0.23 
0.51 
0.21 
0.20 
0.35 
0.24 
0·24 
0.47 
0.33 
0.20 
0·57 

52.B3 
64.0} 
40.20 
19.7B 
16.87 
10.20 
5.59 
fL 94 
3.70 
5.61 
6.48 
2.64 

10.00 
23·60 
23·13 
15·18 
26·01 

75.95 
137.11 
55.09 
14.27 
13 ·76 
8.96 
2.32 

11 ·17 
1 -21 
1 ·23 
3 ·13 
0·51 

27-27 
104 ·80 
61 ·61 
B -4] 

150 ·83 

0.16 
0.18 
0.15 
0.19 
0.22 
0.29 
0.27 
0.37 
0.30 
0.20 
0.27 
0.27 
0.52 
0.43 
0.34 
0.19 
O· 46 

.. 



Table 6. Catch projections (tons) for Ceol'ges Uank haddock for 1980 and total stock (age 2+) and spawning 
stock (age 3+) projections (tons) for 1981 under different 1980 fishing mortality levels assuming 
recruitment of 138,000 fish in 19~O and 3 lIIil1ion fish in 1981 (total 1980 stock size (age 2+) = 
15G lIIi Llion fish or 122,25/l tons; 19()() spawning stock size (age 3+) =18 million fish or 42,214 tons). 

2 
Total Stock Age 2+ 1981 

1 
Spawning Stock Age 3+ 1981 

P.ishlng 
r,10 r tal it Y ( F ) Catch Number !!o Change Weight 90 Change Number ~Q Change Weight 

1980 ]980 (000'5) frolll 1980 (tons) from 1980 (~~' s) from 1980 (tons) 

0.05 6,593 125,980 -19. 'I 167,866 37.3 122,930 574.1 166,126 
0.10 12,924 121,231 -22.4 161,226 31. 9 118,231 548.1 159,486 
0.15 19,003 116,668 -25.3 154,854 26.7 113,668 523.0 153,114 
0.20 24,842 112,282 -28.1 148,741 21.7 109,282 499.0 147,001 
O. 25~ 30,449 108,067 -30.8 142,876 16.9 105,067 475.9 141,136 
O. :U/ 31 ,543 107,243 - 31. 'I 141,732 ] 5. 9 ]0~lJ243 471 .4 139,992 
0.30 35,834 104, (1l5 -33.4 137,243 12.3 101,015 453.7 135,503 
0.35 4],008 100,122 -35.9 L 31,848 7.9 97,122 432.4 130,108 
0.40 <15,977 96,379 <58.3 126,666 3.61 93,379 411.8 124,926 
0.45 50,750 92,782 "74 (). 6 121,693 -0.5 89,782 392.1 119,953 
0.5°.1 

55, ~)36 89,325 -42.8 116,921 -4.4 86,325 373.2 115,181 
0.55 59,743 86,003 -45.0 112,342 -8.1 83,003 355.0 110,602 
0.60 63,976 82,809 -47.0 107,948 -11.7 79,809 337.5 106,208 

1 
Long-term (1935-1960) total stock size (age 2+) nvcrage = 152 million fish or 175,000 tons. 

2Lollg-term (1935-]960) spawning stock size (age 3+) average = 86 million fish (125,000 tons). 
3

I
, 
'0.1 

4F 
max 

90 Change 
from 1980 

293.5 
277.8 
262.7 
248.2 
234.3 
231.6 
221.0 
208.2 
195.9 
184.2 
172.9 
162.0 
151.6 
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Figure 1. Cow~ercial landings of haddock for Georges Bank and the 
Gulf of Maine, 1960-1979. 
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Figure 2. Age composition of Georges Bank haddock commercial 
landings (percent by number) for (A) 1935-1960 and 
(B) 1972-1979. 
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Bank haddock (13-25, 29, and 30), 1963-1979. 



EE 
(261 ) 

200 Y = 3923.1201 X 

\ .. 
( ~ 

< lOC 
\.:.J 
~ 
(7) 

~ , , 
o 
~ 50 
r..-i 

r = 0.97 
• 65 

j 70-74 
1 

10 20 30 60 

SiRAilFI::J r0,EAN C.0.TCH ITO'N ([,lOS ~ ~G:: 2-+-

Figure 8. Relationship betl,'leen stock size (lllillions, age 3+) and 
stratified mean catch per tow values (numbers, age 2+) 
obser/ed in ~:EFC autuDl1 bottom tra\'ll surveys for 
Georges BanI.: haddock, 1964 -197 -+ . 



If) 

z 
0 

3 
~ 

N 
W 
(!) 
<t: 
W 
l'-.l 
u; 
~ 
U 
t""'\ 
'-" I.-

~") 

(J) 

z 
t""'\ 
'-' 
:J 
....J 

2 

N 

W 
':) 
c::::r 

I..:.J 
N 
U) 

~ 
u 
0 
I-
<.J) 

';'00 

y = 

'7,""'''"' ,-,Vv 

200 

~OO 

o 

Figure 9. 

400 

Y = 

300 

200 

iOO 

c 

2.52 + 2.84 X 
~-
-~ 

r = 0.96 

0 

62 

:40 

STR~T;rl:::J !Vt::AN C:..rCH / TOW (;,~CS) 

Relationship between year-class size (millions, age 2) and 
autuWIl survey catch per to\'! (numbers, age 0+1 conbined) for 
Georges Sank haddock. 

-3.60 -i- 6.56 X 

r = 0.99 

78 

10 20 30 50 60 70 

Figure 10. Relationship bet1v'een year-clas size (millions, age 2) and 
autumn survey catch per to\-/ (numbers, age 0) fOT Geor~es 
Bank haddock. 


