
Current Assessment and Status of the 
Georges Bank and Gulf of ~~ine Cod Stocks 

February 1980 

by 

F. M. Serchuk, P. W. Wood, Jr., and D. M. Freid 

National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 

Northeast Fisheries Center 
Woods Hole Laboratory 

Woods Hole, Massachusetts 02543 

Laboratory Reference No. 80-07 
February 1980 

80-07 



TABLE OF CONTENTS 

PAGE 

1 . Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ·1 

2. Resul ts and Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ; 2 

2.1 Georges Bank Stock.................. . . . . . . . . . . . ... . . . . 2 

2.11 Reported Landings Statistics................... 2 

2.12 Commercial Catch Composition. . .. . . . . . . . . . . . . . . . 4 

2.13 Research Vessel Bottom Trawl Survey Indices ... ,5 

2.131 Total Stratified Mean Catch Per Tow ..... 5 

2.132 Stratified Ivlean Number Per Tow By 
Age Group.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 

2.14 Relative Exploitation Rates .................... 11 

2.15 Implications of the Current Georges Bank 
Assessment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12 

2.2 Gulf of Maine Stock.................................. 14 

2.21 Reported Landings Statistics ................... 14 

2.22 Commercial Catch Composition .... ~ .............. 16 

2.23 Research Vessel Bottom Trawl Survey Indices .... 16 

2.231 Total Stratified Mean Catch Per Tow ..... 16 

2.232 Stratified Mean Number Per Tow By 
Age Group .............................. . 20 

2.24 Relative Exploitation Rates .................... 23 

2.25 Implications of the Current Gulf of Maine 
Assessment. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24 

3. Literature Cited.......................................... 26 

4. Tables.................................................... 28 

5. Figures.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 45 



1. Introduction 

Atlantic cod (Gadus morhua) fisheries off the Atlantic coast of the 

United States may be categorized into three major groupings: (1) 

Georges Bank; (2) Gulf of Maine; and (3) Southern New England-

Middle Atlantic. Minimal interchange of cod occurs between the 

Georges Bank and Gulf of Maine groups, while intermingling between 

the Georges Bank and Southern New England~Middle Atlantic populations 

is extensive (Serchuk et al. 1978). Wise (1962) suggested that cod 

infue Middle Atlantic comprised a genetically distinct subpopulation; 

more recent analyses, however, indicate strong affinities between 

the southerly cod populations and those of Georges Bank (Serchuk and 

Wood 1979). Presently, US Atlantic coast cod fisheries are managed as 

o 
two distinct stocks: (1) Gulf of Maine: FeZ north of 42 20'N 

latitude which is west of 700 00' longitude and is bounded on the 

south by the northern shore of Cape Cod; and (2) Georges Bank and 

Southward: FCZ other than the Gulf of Maine. 

This report provides current assessment information on the Georges 

Bank and Southward, and Gulf of Maine Atlantic cod stocks. Reported 

commercial landings statistics and research survey bottom trawl data are 

updated through 1979 and results of the 1979 spring and autumn research 

vessel surveys are presented. Background information for both stocks 

has been previously sUmmarized in Serchuk et al. 1977, 1978, 1978b, 

1979, and NEFC 1978. 



2. Resul ts and Discuss·ion 

2.1 Georges Bank Stock 

2.11 Reported Landings Statistics 

Provisional commercial landings in 1979 from the Georges Bank 

and South stock totaled 37,067 metric tons (mt) (Table 1). Reported 

USA commercial landings were 31,269 mt, an 18% increase from the 

1978 reported catch of 2"6,579 mt, and the highest annual domestic 

catch since 1930. Provisional 1979 Canadian commercial catches 

were 5,798 mt, a 3,106 mt decrease from 1978 (-35%). Overall, total 

commercial landings in 1979 increased 4.5% from 1978 (35,483 mt). 

Total removals from the Georges Bank and South cod stocks during 

1979 were regulated under the Fishery Management Plan (FMP) for 

Atlantic Groundfish. An OY of 26,000 mt was established on 

1 October 1978 to regulate the total commercial harvest (22,000 mt, 

US commercial; 4,000 mt, Canadian commercial) during the "fishing 

yearn 1 October 1978-30 September 1979 (Table 2). The '1fishing 

year" OY was subsequently amended, effective 22 July 1979, to be 

34,960 mt (30,960 mt, US commercial; 4,000 mt, Canadian commercial) 

(Table 3). Reported US commercial landings during the 1978-1979 

fishing year were 29,802 mt, 3.7% less than the allocated quota. 

During October, 1,' 1979 - December 31, 1979 (first quarter of 1979-

1980 fishing year), the fishery was to be regulated under an annual 

fishing year OY of 26,000 mt (the same OY established for the 1978-79 

fishing year); the first quarter US commercial allocation was to be 5,640 mt. 
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Prior to the start of tile 1979-80 fishing year, however, the New England 

Regional Fishery Management Council (NEFFMC) submitted an amendment 
.. 

(Draft Amendment No.4) to the FMP to the Secretary of Commerce 

proposing that the annual OY for the new fishing year be 35,000 mt 

(29,620 mt, US commercial; 5,380 mt Canadian commercial). Under 

provisions of this Amendment, the first quarter (Oct.-Dec. 1979) 

US commercial allocation was to be 7,595 mt (Tables 2 and 3). 

Although the Amendment has yet to be approved and implemented by 

the Secretary, landings during the first quarter were regulated 

by the OY and quarterly quota provisions of the Amendment, under 

the supposition that these proposed actions would subsequently be 

approved by the Secretary. 

-
The resultant effective US commercial quota for calendar year 

1979 was thus 32,915 mt (Table 3). Reported US commercial landings 

during 1979 (31,269) amounted to 95% of this allocation. 

During 1979, US commercial vessel class and trip catch limitations 

were revised on five occasions (Table 2). No vessel class fishery 

closures, however, occurred during the calendar year. Nonetheless, 

unreported and misreported US commercial cod catches are believed to 

have been landed. Hence, similar to conditions in 1977 and 1978, 

the reported US commercial landings for 1979 are thought to under-
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estimate the actual catch. As before, the degree of inaccuracy 

in the landings statistics is not presently quantifiable. 

Total recreational landings of cod from the Georges Bank and South stock 

in 1979 are not known. Reported catches of cod during 1979 as 

derived from ~IFS Recreational Groundfish logbook records submitted 

by charter and party boats totaled 116 mt, a 78% decrease from the 

521 mt reported from charter and party boat logbook records in 1978. 

Since party and charter boat licenses and logbook records are only 

required of vessels fishing cod, haddock, and yellowtail flounder 

within the FCZ, the logbook data underestimate the actual catch of 

all party and charter boats that caught cod. 

Prior to 1977, total recreational landings of cod from the Georges 

Bank and South stock were estimated from national and regional salt

water angler surveys (conducted in 1960, 1965, 1970', and 1974), and 

by deriving ratios between the recreational landings reported in 

the angler surveys and the corresponding yearly US reported 

commercial landings (Serchuk et ale 1977; Table 1). Subsequent to 

1976, estimated annual total recreational cod harvests have not been 

derived because of the uncertainties associated with the domestic 

commercial catch statistics. Accurate commercial landings data are 

requisite for the recreational landings estimation procedure detailed 

in Serchuk et ale 1977. 

2.12 Commercial Catch Compositon 

Analysis of the market category distribution of the 1979 reported 

domestic commercial Georges Bank and South landings indicated that 
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"market cod" (2.5-10.0 Ibs; 1.1-4.5 kg) comprised 55% of the 

catch by weight (Table 4). This percentage of the landings is 

similar to the 1978 "market" category percentage (60%) and reflects 

the continued dominance of the 1975 year class in the fishery. 

The increase in proportional representation of "large" cod (10.0-

25.0 lbs; 4.5-11.3 kg) in the landings from 1978 to 1979 (29% to 

37%) suggests that a portion of the 1975 year class may already have 

grown enough in weight to appear in the "large" category. 

The percentage of "scrod" (1.5-2.5 lbs; 0.7-1.1 kg) in the 1979 

catch declined slightly from 1978 (7% vs 11%). 'The 1979 percentage 

is one of the lowest observed in the recent time series and implies 

that the 1977 year class is relatively weak or that partial recruitment 

of this year class as scrod is significantly less than most of the 

other year classes. 

2.13 Research Vessel Bottom Trawl Survey Indices 

2.131 Total Stratified Mean Catch Per Tow 

Linear mean catch per tow indices (numbers and weight) from both 

the autumn and spring 1979 bottom trawl surveys on Georges Bank 

(strata 13-25) declined from 1978 (Table 5). The autumn 1979 

linear mean number per tow (4.82) was 31% lower than in 1978 

(6.97), while the linear mean weight llbs)per tow index in 

autumn 1979 was 33.S, 29% lower than the 1978 value (47.3). 

Declines between the spring 1978 and 1979 linear catch per 

tow values were more pronounced (numbers: 7.89 to 3.30 (-58%); 

weight: 42.5 to 23.0 (-46%)). 

-5-



Between 1974 and 1978, the autumn linear mean catch per tow 

indices (both numbers and weight) generally increased annually 

implying concomitant increases in population size (Figures 1a and 2a). 

The 1979 values, although less than ~978, are still considerably 

above the average levels noted during 1963-1978 (number/tow: 

mean = 4.17; median = 3.17; weight/tow: mean = 21.2; median = 17.8). 

The spring indices have not shown as consistent a pattern as the 

autumn series. The 1979 spring linear mean catch per tow values 

were among the lowest since 1973 (spring surveys since 1973 have 

used a 41 Yankee trawl as standard sampling gear), while the 

preceding 1978 indices were among the highest. Rather than 

reflecting actual changes in relative abundance, the spring results 

are confounded by the tendency for South Channel cod to migrate 

southwesterly away from Georges Bank in late autumn - early winter. 

Generally, this migration occur~ after October when the autumn 

survey has normally been completed. The return migration northward, 

however, is temporally more irregular in relation to the April-May 

spring bottom trawl surveys on Georges Bank. Hence, annual 

fluctuations in the spring mean catch per tow indices from G~orges 

Bank (strata 13-25) may often result not from changes in total abundance 

but from yearly differences in the timing of the spring northeasterly 

return migration 9f the 'South Channel cod. 

Examination of the frequency distributions of the number of cod caught 

per tow in both the autumn and spring bottom trawl surveys indicated 

that catches have approximated a negative bionomial distribution. 

The standard deviation of the linear stratified mean c~tch per tow 
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is linearly related to the mean and generally exhibits a small positive 

y-intercept (Figures 3a and 4a), properties consistent with the 

hypothesis that the distribution is negative binomial (Pennington and 

Grosslein 1978). According}y,aln (x+1) transformation of the individual 

station catches (both in numbers and weight) was accomplished and In 

stratified mean catch per tow indices for Georges Bank cod were 

calculated for each autumn survey, 1963-1979 (Tables 6 and 7). A 

similar procedure was followed for the spring surveys but these data 

are not presented due to the difficulties in evaluating the results 

obtained during 1968-1972 wi t"h those obtained afterward because 

of differences in the sampling gear between the two periods. 

The In (x+l) transformation tended to stabilize the variances of the 

autumn number and weight per tow data as demonstrated by the lack of 

significance (P>O.OS) of the regression coefficients (number per tow; 

b=O.OS3; weight per tow: b=-O.017) from zero for the transformed data 

sets (Figures 3b and 4b). Normal parametric methods were subsequently 

utilized to generate confidence intervals and evaluate the precision of 

each of the yearly stratified mean catch per tow estimates (Tables 6 

and 7). Retransformation of the In indices to the original linear 

scale was accomplished using the equation given by Finney (1941): 

- - 2 
Y = exp ex + s /2) -1, 

where y = estimated retransformed stratified mean catch per tow, x = 

2 
In Cx+1) stratified mean catch per tow and S = estimated population 

variance (In scale). 
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Temporal trends in the In and retransformed stratified mean catch 

per tow indices are nearly identical to the trends in the linear number 

and weight per tow values (Figur~l and 2). Similar to the linear 1979 

catch per tow indices, the 1979 In and retransformed values were less 

than those in 1978 but" above the 1963-1978 average. The associated 

confidence intervals for the 1979 In and retransformed indices suggest 

that the current relative abundance level is not statistically different 

from the 1978 level. 

Precision of the stratified estimates can be evaluated by examination of 

the relative standard errors (ratio of standard deviation to the mean). 

The standard error of the linear number per tow indices during 1963-1979 

averaged 0.24, while the corresponding average of the In number per tow 

standard erTors was 0.14, or 42% less. For the stratified mean weight 

per tow linear and In indices, the average standard errors were 0.24 and 

0.13, respectively. On an absolute basis, these data imply that for the 

survey time series,proportional annual changes in abundance less than + 

50% of the mean catch per tow index (numbers or weight) could not be 

detected with high probability on a linear scale, and that when using the 

transformed scale, differences in mean number per tow less than +25% 

and in weight per tow less than ~45% (both relative to proportional changes 

on a linear scale) were not normally detectable. 

Sampling intensity in autumn 1979 was approximately equal to that in 1978 

(145 vs 156 toWS) while the spring 1979 survey sampling intensity was 

about 61% greater than in 1978 (Table 8). Since 1977, the relative 

standard errors (RSEs) of the autumn catch per tow estimates (both numbers 
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and weight: In scale) have been significantly lovJer t.han previous autumn 

survey RSEs (Tables 6 and 7); the average RSEs during 1977-1979 were 0.09 (In 

numbers) and 0.07 (In weight) compared to the 1963-1976 average RSEs of 

0.15 and 0.14, respectively. Hence, increases in precision of 40% (In 

numbers) and 50% (In weight) are indicated. These increases are 

primarily attributable to the increased autumn sampling intensity of 

recent years (the mean number of tows in the Georges Bank survey during 

1977-1979 was 150; between 1963-1976, the surveys averaged 69 tows per 

cruise). According to simple random (but non-stratified) sampling theory, 

the increased level of sampling intensity in the most recent years 

should have resulted in a 32% increase in the precision of the mean catch 

per tow estimates, viz. 

,-;-:: r-:-::- -[(S.D./--}69 - S;D./-J1S0)/(S.D./,j69)] x 100 = 32% 

The actual observed increases in precision are Slightly larger than 

expected from the simple theory because, in a stratified random survey, 

increases in precision are also affected by the relative sampling 

effort within strata and the variance of the mean catch per tow among 

strata. 
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2.132 Stratified Mean Number Per Tow By Age Group 

Stratified mean catch' per tow values in numbers at age for Georges 

Bank are given in Tables 9 and 10. The autumn 1979 survey age samples are 

currently being analyzed and hence age composition data for this cruise could 

not be included in Table 9. Values listed in the table for age 0 and 

age 1 were estimated from length-frequency distributions of the stratified 

mean number per tow caught by 3-cm length group. The 1976 and 1978 autumn 

catch at age data have been slightly revised from those listed previously 

(Serchuk et al 1979: Table 6) due to the availability of finalized 

age-length keys from these surveys. 

The autumn 1979 catch per tow index of age 0 cod (1979 year class) was 

0.096, the second lowest age 0 value since 1970, and suggests that 

the 1979 year class is relatively poor in strength (Table- 9) . The 

spring 1979 age 0 catch per tow index was 0.070 (Table 10). Evaluation 

of relative year class abundance from the spring age 0 value is difficult, 

however, since cod spawning is usually still transpiring at the time of the 

spring cruises. Hence, the spring age 0 index has historically not 

been refl~ctive of year class strength. 

The stratified mean number per tow of age 1 cod (1978 year class) in 

the autumn 1979 survey (1.210) was slightly above the median age 1 survey 

index from 1970-1978 (1.082) implying that the 1978 year class may be slightly 

better than average. This evaluation of relative year class strength is 

,thus similar to that deduced from the autumn 1978 age 0 index for the 

1978 year class. The spring 1979 age 1 catch per tow estimate was 0.278. 
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Compared to previous age 1 spring values from 1973-1978 (all obtained 

wi th the "41 Yankee trawl"), tile 1979 index is slightly higher than the 

median, thereby supporting the inference that the 1978 year class is slightly 

above average in strength. 

The 1979 spring survey age composition data show that the 1975 year 

class comprised 37% of the population by number (1.229/3.304)CTable 10) 

and hence this year class remains the dominant one. In 1978, the 1975 

year class comprised 49% of the total autumn stratified mean catch per 

tow and 45% of the total 1978 spring number per tow value. 

Spring 1979 survey catch per tow indices for the 1977 (age 2) and 1976 

(age 3) year classes were below average in relation to previous (1973-1978) 

age 2 and 3 spring values; the 1978 age 2 index was below the median 

while the age 3 index was the lowest observed. Accordingly, these year 

classes will probably not be highly significant in the fishery. 

2.14 Relative Exploitation Rates 

Mean annual relative exploitation rates were derived for 1964-1979 by dividing total 

reported landings (commercial, and commercial and recreational) by the autumn 

survey weight per tow index (Table 11). To establish a smooth time series of catch 

and survey values for elucidation of general trends, 3-year averages were calculated 

(x year i = L Ccyeari _l + yeari + yeari+l)/3))). Inclusion of the survey index 

from year. in the derivation of the average for survey year. f~cili tated better 
1+1 1 

correspondence between the yearly catch and survey indices since conunercial landings 

of recruiting fish «age 2), in any year, are generally not proportionally represented 

in the autumn survey weight per tow 1ndex until the following year. 
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Relative exploitation rates during 1971-1976 were substantially less than during 

1964-1970 (31% lower for "A/C", and 54% lower for "B/C r
• ratios - Table 11). 

Assuming fishing mortality is P!oportiona1 to the relative exploitation rate, these 

differences imply that significant reductions in fishing mortality occurred during 

the early 1970's~ 

Since 1977, annual relative exploitation rates have stabilized at about 0.90, 

20% less than the 1971-1976 average (1.12). The 1977-1979 indices, however, 

probably underestimate the relative exploitation rates since the reported landings 

~were used in deriving these values. As previously noted (section 2.11), the actual 

cod catch in these years may have been much higher. Nevertheles.s, even if the 

annual reported US commercial landings in 1977-1979 were doubled, the resultant 

relativ~ exploitation rates (1.35, 1.68, and 1.61, respectively, using the 

averaging techniques cited in Table 11) would still be about 40% less than the 

1964-1970 average relative exploitation rate (2.60). If the reported US landings 

since 1977 underestimate the actual catch by only half, the average relative 

exploitation rate for 1977-1979 (1.22) would only be 9% higher than the 1971-1976 

average. 

2.15 Implications of the Current Georges Bank Assessment 

Results of the present assessment analyses indicate that the Georges Bank and 

South cod stock biomass has remained at a relatively high level during 1979. The 

1979 autumn survey catch per tow indices were considerably above the 1963-1978 

average levels; the 1979 stratified mean weight per tow estimates (linear, In, and 

retransformed) were among the highest in the autumn bottom trawl series. None of 

the 1979 catch per tow values were significantly different from the relatively high 

1978 indices. Recruitment of the 1978 year class as evinced by the 1979 autumn 
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and spring age 1 catch per tow indices appears to be slightly better than average. The 

1979 year class, however, seems to be a relatively poor one, based on the autumn 

1979 age 0 mean catch per tow. 

The 1975 year class continues to be dominant in both the population and in the 

fishery. The spring 1979 age composition data indicate that this year class 

comprised 37% of the population, by number; the 1979 market category commercial catch 

composition indicated that "market cod" (mostly cod of a body weight that would 

correspond with that expected from the 1975 year class) accounted for 55% of the 

catch by weight. 

Relative exploitation rates since 1977 appear to have stabilized at the lowest 

levels observed in the 1964-1979 time series. Even if the reported US commercial 

landings statistics underestimate the actual catch in recent years, relative 

exploitation rates derived by assuming that the US catch was 50% and 100% greater 

than reported would still be lower than about half of the annual exploitation rates 

observed during 1964-1976. 

The present assessment of the status of the Georges Bank and South cod stocks 

has been largely based on bottom trawl survey data due to analytical limitations 

imposed by uncertainties in the US commercial landings statistics. Since 1977, the 

precision of the autumn survey catch per tow estimates has improved by greater than 

40% from that observed during the 1963-1976 period. This improvement has resulted 

from increased sampling intensity in recent years. 
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2.2 Gulf of Maine Stock 

2.21 Reported Landings Statistics 

Provisional 1979 reported commercial landings of Gulf of Maine cod totaled 

11,739 mt (Table 12), an 8.4% decrease from the record-high 1978 reported 

catch of 12,810 mt. US reported landings accounted for 97% (11,424 rot) of 

the 1979 total; the remaining 3% (315 mt) was taken by Canada. 

Total removals from the Gulf of Maine cod stock during 1979 were regulated 

under the Atlantic Groundfish F~W. An OY of 8,500 mt was established on 

1 October 1978 to regulate the total harvest (6,000 mt, US commercial; 

2,500 mt, recreational for FCZ charter and head boats) during the "fishing 

year" 1 October 1978 - 30 September 1979 (Table 13). On July 22, 1979, the 

"fishing year" OY was subsequently amended to be 11,380 mt (8,800 mt, US 

commercial; 2,500 mt, recreational for FCZ charter and he~d boats) (Table 3). 

Reported US commercial landings during the 1978-79 fishing year were 11,368 

mt, 29% more than the US commercial allocation and 1% less than the total OY. 

During October 1 - December 31, 1979, (first quarter of 1979-1980 fishing 

year), the Gulf of Maine fishery was to be regulated under an annual fishing 

year OY of 8,500 rot (the same level established for the 1978-79 fishing 

year); the first quarter US commercial allocation was to be 1,420 mt. Prior 

to the initiation of the 1979-80 fishing year, however, the NERFMC submitted 

an amendment to the FMP (Draft Amendment No.4) to the Secretary of Commerce 

proposing that the annual ,1979-80 OY be 12,000 mt (9,500 mt, US commercial; 

2,500 mt, recreational for FCZ charter and head boats) (Table 13). Under 

provisions of this Amendment, the first quarter (Oct. - Dec. 1979) US 

commercial allocation was to be 2,250 mt (Tables 3 and 13). Although this 
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Amendment has still not been approved or implemented by the Secretary, 

US commercial landings during this first quarter were regulated by the OY 

and quarterly quota provisions of the Amendment under the supposition that 

these proposed actions would subsequently be approved by the Secretary. 

The resultant effective US commercial allocation for calendar year 1979 was 

therefore 9,710 mt (Table 3). Reported US commercial landings during 1979 

(11,474 mt) amounted to 118% of this allocation. 

During 1979, the Gulf of Maine fishery was closed on three occasions 

(Table 13). The entire commercial directed cod fishery was closed from 

22 July 1979 - 30 September 1979. Additionally, US commercial vessel 

class and trip catch limitations were revised six times. As a result, in part, 

of the changing management regimen, US reported commercial landings are believed 

to underestimate the actual catch due to unreported and misreported catch. 

The extent of inaccuracy in the landings statistics is currently unknown. 

Total 1979 recreational landings from the Gulf of Maine cod stock could not 

be estimated as previously,done during 1960-1976 (Table 12) due to the abs~nce 

of accurate commercial catch information (see Section 2.11). The FMP las 

amended) included a 2,500 mt recreational allocation for the charter and 

party boat fishery. During 1979,· NMFS Recreational Groundfish Logbook 

records, submitted by licensed charter and party boats operating in the 

Gulf of Maine, indicated a total cod catch of 307 mt, a 47% decrease from 

the 1978 reported charter and party boat landings of 581 mt. As was true 

for the reported Georges Bank recreational data, the Gulf of Maine recreational 

logbook data underestimate total recreational landings due to incomplete 
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compliance ~ith the logbook record keeping requirements and incomplete 

knowledge of landings within the territorial seas (Nicholson and 

Ruais 1979). 

2.22 Commercial Catch Composition 

Market category distribution of the reported 1979 commercial US Gulf of 

Maine cod landings indicated that "scrod" cod comprised 11% of the catch (by 

weight), Tfmarket tf cod, 49%, and "large" cod, 38% (Table 4). The 1979 commercial 

catch composition is thus similar to the 1978 distribution; in both years, 

"market" cod dominated the landings. These patterns_ continue to reflect the 

dominance in the fishery of the strong 1971 year class ("large" cod) and 

the moderately strong 1973 and 1974 year classes ("market" cod). 

The percentage of flscrod lf in the 1979 catch declined by 35% from 1978 (17% 

vs 11%) and was the lowest level observed since 1973. Tilis decline was 

expected (Serchuk et al 1979: p. 11) due to the relatively weak 1976 year class 

remaining in the lfscrod tf category_ In 1980, "scrod" landings are expected 

to significantly increase due to recruitment of the relatively strong 1977 

year class (see Section 2.2.32) into the fishery as "scrod". 

2.23 Research Vessel Bottom Trawl Survey Indices 

2.231 Total Stratified Mean Catch Per Tow 

Autum 1979 bottom trawl survey linear mean catch per tow estimates, 

both in numbers and weight, declined from 1979 (Table 5). The stratified 

linear mean number per tow in 1979 was 2.23, 52% less than the 1978 

index of 4.66; stratified linear mean weight (lbs) per tow (23.8) in 

1979 was 9% less than in 1978 (26.2). The 1979 mean number per tow 

index was statistically significantly different (P<O.05) from the 1978 
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value (Table 14; Figure SA), and was below the 1963-1978 average 

(mean: 2.99; median: 2.80), although not statistically different 

from this average. The 1979 weight per tow index, however, was the 

fifth highest in the autumn survey series and was not significantly 

different from either of the relatively high 1977 or 1978 indices 

(Table 15; Figure 6A). These latter results imply that Gulf of Maine 

cod stock biomass in 1979 has remained at the relatively high levels 

observed during the previous two years. 

The 1979 spring linear catch per tow indices (Table 5) were higher 

than in 1978. Stratified mean number per tow was 109% higher (1.31 in 

1978 vs. 2.74 in 1979), while the stratified mean weight per tow index 

was 23% higher (10.5 in 1978 vs 12.9 in 1979). Both estimates were , 

the second highest since 1973, when the "41 Yankee" trawl became the 

standard sampling gear in the spring surveys. 

Similar to the Georges Bank autumn bottom trawl survey frequency 

distributions of cod catch per tow, the autumn survey Gulf of Maine cod 

catches have also approximated negative binomial distributions. The 

standard deviations of both the linear stratified mean number and weight 

per tow estimates are linearly related to the mean (Figures 7a and 8a). 

To stabilize variance, a In (x+1) transformation of the station catches 

(for numbers and weight) was made. The resulting In stratified mean 

catch per tow indices are presented in Tables 14 and 15. An identical 

transformation was accomplished for the spring survey catch data (Tables 16 

and 17).. The spring data have not been summarized graphically, however, 

dU.e to difficul ties in evaluating the time series from 1968-1979 because 
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of the difference in sampling gear between 1968-1972 and 

1973-1979, 

The regression coefficients derived by linearly regressing the In 

standard deviation against the In mean catch per tow (number per 

tow: ' b = -0.014; weight per tow: b = -0.031) were not significantly 

different from zero (P>O.Os) implying that the transformation 

procedure resulted in stabilization of variance (Figures 7b and 8b). 

A~cordingly, normal parametric procedures were used to derive 

confidence limits and evaluate the precision of the annual autumn 

In mean catch per tow estimates (Tables 14 and 15). Retransformation 

of the In indices to the original linear scale was accomplished as 

described in Section 2.131; these values are plotted in Figures 5c 

and 6c. 

Temporal trends in the In and retransformed stratified mean catch per 

tow values are virtually identical to the corresponding time series 

fluctuations in the linear number and weight per tow indices (Figures 5 

and 6). The 1979 In and retransformed weight per tow estimates were 

not significantly different (P>O.Os) from the 1977 or 1978 values 

and thus corroborate the inference derived from the linear comparisons 

(i.e., no significant change in relative stock biomass in 1979 from 

the preceding two years). The 1979 retransformed number per tow index, 

like the linear index, was significantly different from the 1978 value 

but the In index was not (Figure 5; Table 14). None of the spring 1979 

catch per tow estimates (linear, In, and retransformed: numbers and 

weight) were s'ignificantly different from their respective 1978 values 

(P>O.Os: Tables 16 and 17). 
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Precision of the stratified linear and In estimates was evaluated 

from the associated relative standard errors (RSEs: standard 

deviation/mean). During 1963-1976 (when autumn sampling intensity 

averaged 54 tows/year), the average RSEs for the linear number and 

weight per tow indices were identical (0.29); the average RSEs for 

both of the In indices were also equal but were 45% less than the 

linear RSEs (0.16) (Tables 14 and 15), implying significant 

improvement in precision using the In scale (i.e., differences in 

annual mean catch per estimates of +32% were detectable in the In 

scale while linear differences less than +58% were not). On an 

absolute basis (absolute size of standard deviation rather than 

relative size), however, ~2 standard deviations on the In scale, 

corresponds to .::52% on the linear scale. Hence, little improvement 

is gained in detecting proportional annual changes in the mean 

estimates on the In scale as compared with the non-transformed scale, 

other than the In estimates are more efficient estimates of differences 

and that the estimated confidence limits more closely approximate 

true 95% confidence intervals (Grosslein 1971). 

Examination of the RSEs during 1977-1979 (numbers anJ weight: linear 

and In) (Tables 14 and 15) indicates that recent levels of precision 

have sharply improved from those noted during 1963-1976. The average 

RSEs during 1977 -197.9 were O. 15 and O. 14 for 1 inear numbers and weight, 

respectively, and 0.10 for both In numbers and weight. Compared to 

the 1963-1976 average RSES, increases in precision of about 50% (linear) 

and 38% (In) in recent years are indicated. Similar to Georges Bank, 
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these increases have primarily resulted from recent increases in 

autumn survey sampling intensity; during 1978-1979, the mean number 

of tows in the Gulf of Maine was 125, approximately 2.3 times greater 

than the 1963-1976 average (54 tows). According to simple random 

(but non-stratified) sampling theory, this increased sampling 

intensity should have been accompanied by a 34% increase in the 

precision of the mean catch per tow estimates, viz. 

[lS4D./ .[54 - S.D./ -/125)/ (s.D./-l54)] x 100 = 34% 

The actual observed increases 'in precision are slightly larger than 

expected from simple theory because, in a stratified random survey, 

precision is also affected by relative sampling allocations within 

strata and the variance of the mean catch per tow among strata. 

2. 232 Stra tified :'lean Number Per Tow By Age Group 

Stratified mean catch per tow values (mean number per tow by age group) 

from the autumn and spring Gulf of Maine surveys, 1970-r979, are 

listed in Tables 9 a~d 10. Age samples from the autumn 1979 survey 

are currently being processed and therefore these data could not be 

included in Table 9. The values listed for age 0 and age 1 in Table 9 
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were estimated from a frequency distribution of the stratified mean 

number of cod caught per tow by 3-cm length category_ The 1976 and 

1978 autumn survey catch at age data have been. slightly. revised from 

previous tabulations (Serchuk et al 1979: Table 6) due to the 

availability of finalized age-length keys from these surveys. 

No age 0 cod were caught in the autumn 1979 survey (Table 9). 

Normally, better than average year classes have been apparent as age 0 

fish in the autumn survey catches as evinced by relatively high age 0 

indices for the 1971, 1973, and 1974 year classes. However, exceptions 

to this rule have occurred; the most recent example is- the 1977 

year class which did not appear in the 1977 survey as age 0 fish (index = 

0.00) but has appeared in subsequent autumn and spring survey age 1 and 

age 2 indices as a fairly strong year class. The spring 1979 age 0 

catch per tow index was 0.028 (Table 10). Although this is the 

highest age 0 value in the spring survey series, the spring index has 

historically not been indicative of relative year class strength 

since spawning is generally still underway during the spring trawl 

surveys. Consequently, the 1979 year class strength is difficult to 

currently evaluate from either survey index. Based on the more 

regular autumn results, the 1979 year class has been tentatively 

regarded as less than average in strength. 

The stratified mean number per tow of age 1 cod (1978 year class) 

in the autumn 1979 survey (0.097) was the third lowest age 1 index 

in the autumn series, and was well below the average age 1 index from 

1970-1978 (mean: 0.734; median: 0.210). Contrariwise, the spring 

1979 age 1 catch per tow estimate (0.343) is the highest age 1 

value ever observed in the spring bottom trawl series. Since both 
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autumn and spring age 1 catches tend to be consistent with relative 

year class strength patterns as subsequently reflected in age 2 

and age 3 survey indices, the present disparity between the autumn 

and spring age 1 survey results is difficult to resolve. Hence, it 

may be prudent to consider the 1978 year class as average in strength 

until further data indicate otherwise. 

The 1979 spring survey age composition data show that the 1977 year 

class (age 2) comprised 38% of the population by number (1.045/2.740) 

(Table 10) and is the dominant year class in the population. The 

age 2 survey index (1.045) is the second highest in the spring time 

series being surpassed only by the age 2 value in 1973 (i.e., the 

strong 1971 year class). A similar correspondence between the 1977 and 

1971 year classes is evident in the 1978 and 1972 autumn survey age 1 indices 

(2nd highest and highest indices in the autumn time series). 

Accordingly, the 1977 year class may be the strongest in the fishery 

since the 1971 year class. Since the 1977 year class will recruit 

as "scrod" in 1980, the percentage of scrod in the 1980 market 

category catch composition should significantly increase from the 

1979 level. 

The moderately strong 1973 and 1974 year classes (age 6 and 5, 

respectively, in the spring 1979 survey) together comprised 25% 

of the total spring 'mean number per index (Table 10). Clearly, 

these year classes remain important in both the population and 

the fishery. 
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2.24 Relative Exploitation Rates 

Mean annual relative exploitation rates were derived for 1964-1979 by 

dividing total reported landings (commercial, and commercial and recreational) 

by the autumn survey weight per tow index (Table 11). Details and rationale 

for this procedure have been previously discussed (Section 2.14). 

Annual relative exploitation rates for Gulf of Maine cod can be grouped into 

three periods: (1) 1966-1971 during which exploitation rates were relatively 

stable reflecting stabilization of both annual landings and population 

biomass (survey weight per tow index); (2) 1972-1975 during which relative 

exploitation rates (and hence relative fishing mortality) increased annually 

(-100% increase between 1972 and 1975 values) as a consequence of increased 

yearly catches and sequential annual reductions in biomass; and (3) 1976-

1979 during which exploitation rates. have trended downward while autumn 

survey weight per tow values have generally risen upward (Table 11). 

Since 1977, annual relative exploitation rates have stabilized about 0.55 

("D/F" ratio - Table 11), 30% lower than the high 1975-1976 average (0.79) 

but still considerably higher than the 1966-1971_mean relative exploitation 

rate (0.34). The production of the strong 1971 year class, and the 

moderately strong 1973 and 1974 year classes have had a pronounced effect' 

in the recent increases in the Gulf of Maine stock biomass. The 1977 year 

class should equally be of significance during the next several years when 

it becomes fully recrui'ted into the fishery. 
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The 1977-1979 derived relative exploitation rates probably underestimate 

the actual relative exploitation rates sin~e reported US commercial 

landings during these years probably underestimate the actual catches. 

If unreported catches of 5,000 mt occurred in each of the last three 

years (i.e., if actual US co~~ercial catch wa~ about 41% higher than 

reported), the resultant annual relative exploitation rates (0.81 for 

1977; 0.74 for 1978; and 0.69 for 1979) would approximate the highest 

observed (0.82 in 1975; 0.76 in 1976 - Table 11). 

2.25 Implications of Current Gulf of Maine Assessment 

Results of the present assessment indicate that the Gulf of Maine cod 

stock biomass has remained during 1979 at the relatively high levels noted 

during 1977-1978. The 1979 autumn weight per tow indices (li~ear, In, and 

retransformed) were among the highest in the survey series (Figure 6). 

The spring 1979 catch per tow indices (number and weight) were the second 

highest since 1973, when the "41 Yankee" trawl became the standard sampling 

gear for the spring surveys (Table 17). 

Both autumn and spring catch per tow by age group data indicate that the 

1977 year class is reasonably strong, and may be the strongest year class 

since the 1971 cohort. These data also imply that the moderately strong 

1973 and 1974 year classes still comprise a significant component of the 

Gulf of Maine stock (i.e., 25% of the 1979 spring linear number per tow). 

The 1979 US commercial catch composition tends to corroborate the importance 

of these year classes to the.fishery. 
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Disparities in the age ° and age 1 indices between the autumn and spring 

1979 surveys hinder precise evaluation of the relative strength of the 1979 

and 1978 year classes. Tentatively, the 1979 year class is regarded as 

less than average in strength while the 1978 year class is considered 

average in size. 

Since 1975, relative exploitation rates have decreased annually implying 

sequential annual reductions in fishing mortality. Due to uncertainties 

in the 1977-1979 US commerical landings statistics, however, the most recent 

relative exploitation rates may be higher than calculated. If unreported 

domestic commercial catches of 5,000 mt occurred during each of the past 

three years, the respective exploitation rates would be near the highest 

levels ever observed. 

Overall, the autumn and spring 1979 survey weight per tow indices indicate 

that recent annual harvests (-12,000 mt per year) have not resulted in 

statistically detectable biomass changes. Tne precision of the 1978 and 

1979 autumn survey catch per tow indices (In scale) improved by 38% from 

the level of precision observed during the 1963-1977 survey period, largely 

as a result of a doubling in the annual autumn Gulf of Maine sampling 

intensity. 
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Table 1. Atlantic cod landings (metric tons, live) from Geol'ges 8ank and southward (leNAF Div. 5Z - SA6), 
by coun try, 196()- )97 ~L 

1960 
1961 
'1962 
J963 

5Z 

10,391 
13,998 
15,232 
13,904 

1964 12,325 
1965 11,410 
1966 11 J 794 
1967 12,742 
1968 14,967 
1969 16,356 
1970 14,535 
1971 15,795 
1972 13,140 
1973 15,933 
1974 17,870 

5NK 

443 
455 
405 
235 

1975 15,240 349 
1976 14,220 272 
,977

2 
20,355 467 

USA - COlUltrL= 

6 'fotal Canada USSR Spain Poland Other 

196 
415 
312 
426 
364 
383 
266 
269 
507 
428 
414 
316 
U)4 

10,834 
14,453 
15,637 
14,139 
12.325 
11,410 
11,990 
13,157 
15,279 
16,782 
14,899 
16.178 
13,406 
16,202 
18,371 
16,017 
14.906 
21,138 3 
26, 57~)3 

)9 
223 

2,40'1 
1,832 
7,108 

10,598 
15,601 
8,232 
9,127 
5,997 
2,583 
2,979 
1,545 
3,220 
1,374 
1,847 
2,328 
6,173 
8,9(),1 

S5 
5.302 
5,217 
5,428 

14,415 
16,830 

511 
1,459 

646 
364 

1 i 270 
1,818 
2,977 

476 
2,403 

933 
54 

18 
59 

8,375 
14,730 
14 ,622 
] 3,597 
6,874 
7,460 
6,704 
5,980 
6,370 
4,044 
1,633 

2 

143 

48 
1,851 

269 

2,611 
798 
784 
256 
271 
430 
566 
481 

90 

238 

69 
122 

38 
119 
148 

36 
255 
114 
168 
216 

36 

Total 
cOlllmercial 

USA 
recreational (irand Total 

10,853 11.395
1 

22,248 
14,731 14,836 29,569 
23,486 16.146 39,632 
27,189 13,487 40,676 
25,165 11,955

1 
37,120 

38,333 11,029 49,362 
53 , 1 34 11 .440 64 ,574 
36,752 12.360 49,112 
43,136 13,620 56,756 
37,939 14,884 1 52,823 
25,652 13,246 38,898. 
28,179 14,393 42,572 
25,059 11,957 37,016 
28,923 6,922

1 
37,845 

27,331 10,055 37,386 
25,008 8,534 33,542 
19 , 926 8 , 11 5 28 ,04 1 
27,367 27,367 4 

35"nl3 35,4e3" 
_________ 37,0_67 37,Ob7" ________ . 5 j 798 

1978. 25,4:W 885 
19792 ~269 ____ _ 31,269 3 

11' 1 . , . I 'rOIll ang er surveys; remallllng years es tlmatel . 

2provisional. 

3tteported'lJSA landings al'e believed to underestimate actual commercial catch due to unreported catch and discards. 

4noes Hot include recreational landiugs. 

SUstimated, 

Source: ICNAF Statistical Uulletins 1960-1977. 
ICNAI~ SUlIlmary Iloculllcnt 79!Vl!30 (Revi~wli Jaullary H)8tl). 
N~IFS Fisheries ~Iallagelllent and SLatistics Branch (1979 USA )alldillgs). 



Table 2. Fishery m3nagemen~ ac~ions in the Georges Sank and Sou~,Atlan~ic cod fishery during fishing year 1978-1979, 
and first quar'ter of fishing year 1979-1980. 

E fie c'ti ve cia te 

October 1, 1978 

November 19, 1978 

~ovember 11, 1975 

December Ii, 197: 

January 1, 1979 

Feb mary -+, 1979 

July 22. 19i9 

October 1, 1979 

October 1, 1979-
December 31, 1979 

Action 

Fishing year 1978-1919 enactad: October 1, I97S-September 30, 1979. 
Fishing year OY: 26000 ~rr (22000 I-IT, US cominercial; 4000 MI', 
Canadian commercial). Quarterly quous esublished for US mobile 
and fixed gear vessel classes. Trip limitations (pounds/weekl 
vessel) es'tablished for all vessel classes: '0-60 GRT:4900; 
61-125 GRT:9800; Over 125 GRT: 14000; fixed gear: 13000. Gear 
rest:ric'tions: minimum codend tnwl mesh size of 5 1/8 inches; 
~imum gill net mesh size of S~ inches. 

Trin limi'tations revised: 0-60 GRT: 2500; 61-125 GRT: 9800; Over 
125' GaT: iOOO; :ixed gear: 13000. 

Trip limi'tations revised: 0-60 GRT: 4900; 61-125 GRT: 4900; 
Over 125 GRT: 7000; fixed gear: 13000. 

Closure of commercial cod fishery for 125 GRT and over vessel 
class until beginning of next quarter (Jan. 1, 1978). 

Second quar'ter of fishing year begins. Trin limitations revised: 
0-60 GRT: 4900; 61-125 GRT: 9800; Over 125 GRT: 14,000; fixed 
gear: 13000. 

Adjustmen't of quarterly quota (all vessel classes): 0-60 GRT: 
;)cc :.IT; 61-125 GRT: 1633 :-IT; Over 125 GRT: 2044 ~rr; fixed gea:r: 
366 ~rr; total quar'terly qUOta: ~609 MT. 

OY revised: 34960 ~lT for fishing year Oc~. 1. 1978-Sep-cember 30, 
1979 (30,960 Hr, US commercial; .. 000 ~rr, Canadian commercial). 
Trip limitations ~ounds/week/vessel) revised: 0-60 GRT: 7000; 
61-125 GKT: 14000; Over 125 GRT: 20000; fixed gear: 16000; 
Quarterly allocation for rest of fishing year revised to reflect 
revision of OY. 

:~rst quar'ter of fishing year October 1, 1979-September 30, 1980 
begins. First quar'ter quotas established for all vessel classes: 
0-60 GRT: 501 ~IT; 61-115 GRT: 1777 ~; Over 125 GRT: 2958 ~rr; 
:ixed gear: 404 ~rr; Trip limita'tions implemented on 22 July 1979 
renain in effeci:. OY fur new fishing year es'tablished iden'tical 
to that: during 1978- 79 fishing year: 26000 ~IT (::2000 m, US 
commercial; .. 1-000 :'IT, w.naciian commercial). US commercial 
quar'terly quotas for new fishing year established based on 
cOJ:ttnercial allocation of 22000 :VIT. 

First quarter fishery regula'ted under (J'{ and quanerly quotas as 
provided in Draft Amend.men't #4 to the B>!P, under the supposi'tion 
that these proposed ac'tions '""ould be approved by the Secretary 
of Commerce. The amendment propos~d an OY for the 1979-30 fishing 
year of 35,000 /vIT (29620 m, US connnercial; 5380 MT, Canadian 
commercial), and first quarter US commercial vessel class quotas 
of: 0-60 GRT: 675 /vIT; 61-125 GRT: 2393 ~rr; Over 125 GRT: 3983; 
fixed gear~ 544 MT; total first quarter US commercial qUOtas: 
7"S95 m. 
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Commen'!:s 

Ca'tch rates during first mon~ of quarter high 
and quarterly allocation likely to be exceeded 
before end of quarter. Thus, adjust:ments 
necessary. 

P~vious announcement (Nov. 19) of trip limit
a~ions was in error. 

Fishery for 125 GRT and over vessel class must 
be closed to prevent quar'terly quota from being 
exceeded~ 

New quarter begins. 

Adjustments necessa-~ to account for some 
vessel classes exceeding quotas during the 
firs't quarter. 

Ac'tions reflect implementation of amendments 
to t:..\e FHP prepared by NERFNC. 

~ew fishing year begins. 

Catches regulated ~~der pro~s~ons of Draft 
Amendement #4 to the FMP. 
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Tahle 3. Quarterly cOllllllcn:ial vessel class allocations (metric tOllS) of AtJant jc cod [Ot' fi shillg year October 1, H)78 -
SeptcllIher 3U, 1979, anti for ealelldar year t97~.ftH tho Georges Ilank and South, and (;ulf of ~Iajnc At1nntic 
cod fisheries, 

Ge(~""~~~~3~~~'! Sou!l~ 

~Ioh i I e Gea r 
I -- (,n t;lrl' 
61-'125 CRT 
Ove.' 125 cia 

Fixed t~ear 

TotaJ 

Culf of Haillc 
_~ ____ A __ "_ .~~ _ •• __ 

~1()hUc (;ear 
l-()tl (an 
()J-125 GHT 
Over 125 GRT 

r i xed (;ear 

Tota I 

Oct
nee. 78 

501 
1777 
2958 

404 

5640 

581 
342 
180 

317 

1420 

Tillie interval 
-----------'------------------------- -----~---j--------------------:_-----J~"2 

I 1 Annual _ 2 La\enda r 
.Jall- Apr- ,Jul- Fishing Year Od- Year 
Har'. 79 .)ulle 79 Sept. 79 1978-79 Uee. 79 1979 

593 lOll 582 2688 675 2862 
1567 :,593 2168 9tHS 2393 9721 
2129 4791 37M L364'!. 3983 14667 

:S 11 23M 2'146 5525 544 5665 

4600 11760 8960 309(1() 7595 32915 

69~) 1277 970 3S27 921 3867 
277 528 539 168(i 5/12 1886 
J 71 Ito il2 ~ 573 285 678 

253 1265 1259 30~)L' 502 3279 

1'10n :SHHI 23R() 8880 2250 ~)7 t 0 

j 
l{efJcds revisions to the HIP jmplemcnted 011 22 .July 1979. 

1. 
HefJects revisions IH'oposed to the HiP in !lraft i\UlCllthllont No.4 to the HIP. 

.. 



Table 4. Percentage of USA commercial Atlantic cod from Georges Bank 
and south, and the Gulf of Maine, by market category, 1964-1979. 

Geor~es Bank and South Gulf of Maine 
Year Large tvlarket Scrod Total Large Market Sexed Total 

1964 45 47 8 100 29 59 12 100 
1965 56 40 3 99 39 54 7 100 
1966 53 37 10 100 42 48 10 100 
1967 41 42 16 99 41 41 17 99 
1968 34 # 46 19 99 47 43 9 99 
1969 27 57 16 100 35 55 9 99 
1970 30 62 8 100 43 52 6 101 
1971 40 51 9 100 52 42 6 100 
1972 37 . 53 10 100 58 35 7 100 
1973 24 40 36 100 52 36 11 99 
1974 24 59 17 100 39 33 28 100 
1975 28 62 10 100 32 42 2-6 100 
1976 34 48 18 100 29 45 20 94 (6%mixed) 
1977 26 39 34 99 ... .., 42 22 97 (3%mixed) .).) 

1978 29 60 11 100 38 44 17 99 
19791 37 55 8 100 33 49 11 99 

lp .. 1 
rov~s~ona 
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Year 

1963 
1964 
1965 
1%6 
1967 
1968 
1%9 
1910 
1911 
1972 
19:73 
19iT4 
19;75 
1976 
19.n 
1978 
1919 

Table 5. Stratified mean catch per tow in numbers and weight Clbs) for 
Atlantic cod from USA (NEFC) spring and autumn bottom trawl 
surveys on Georges Bank (Strata 13-25) and in the Gulf of ~~ine 
(Strata 26-30 and 36-40), 1963-1979. 

Georges Bank Gulf of Maine 

Spring 1 Autunm SEring 
1 Aut1.UIlIl 

Nos Wt (lbs) Nos Wt(lbs) Nos Wt(lbs) Nos Wt(lbs) 

2.80 24.2 3.79 24.4 
1.91 15.7 2.57 31.0 
2. 72 15.9 2.88 16.3 
3.09 11.1 2.43 17.6 
6.66 18.4 1.64 12.5 

3.03 17.1 2.12 11.7 3.48 24.4 2.80 26.5 
2.97 24.2 1.41 10.9 2.08 . 18.0 1.77 20.9 
2.78 21.3 3.25 17.1 1.41 15.1 3.14 22.4 
2.17 19.3 2.04 13.4 0.92 9.5 4 2.80 22.5 . 
5.74 25.9 8.39 31e3 1 .. 32 10.9 5~96 17.7 

36.91 128.0 7.87 42.0 4.82 25.6 2.85 11..9 
9.45 49.5 2.24 11.2 1.86 10.1 2. 77 12.2 
4.42 35" 5 4.11 19.1 1.61 8.2 3.94 11.7 
4.52 25.4 6.68 24.0 1.78 10.3 1.38 9.2 
4.04 21.0 4.42 25.4 2.48 11.6 2.49 20.7 
7 .. 89 42.5 6.97 47,,3 1.31 10.5 4.66 26.2 
3.30 2.3.0 4.82 33.5 2. 74 12.9 2.23 23 .. 8 

IS . prl.ng surveys, 1968-1972, were accomplished with "36 Yankee" trawl; spring surveys 
from 1973 to 1979 were accomplished with "41 Yankee" trawl. No adj ustments have been 
made to the catch per tow data for these gear differences. 
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Table 6. Strati £led mean catch per tow (llumhers) of Atl<lntic coli caught ill allt.lImll hottom 
trnl~1 surveys on Georges 8nnk (Str<1tn 13-25) And estimates of precis ion. 

Strati fled Henn ClIt{:h Pcr Tow (numl.lers. linear) Stratl(!~Jlcan (~~~~.-.!)CI~ Tow (nuJllbtlr:;'_L~..!!...l.~_:"_~Ll 

Number 
of 

Year Tows Nean Variance S.D. 

19fi3 

1964 

1965 

J (166 

1!167 

I%R 

1!169 

1970 

1971 

]972 

1973 

1971 

1975 

)976 

1977 

I!J78 

1979
1 

57 

63 

66 

67 

67 

69 

73 

70 

n 

73 

73 

74 

73 

67 

101 

156 

145 

Iprovisional 

2."0 

1. 80 

2.72 

3.09 

6.62 

2.12 

1. 41 

3.25 

2.04 

8.39 

7.87 

2.24 

4. Jl 

6.68 

4.42 

6.97 

4.82 

0.63 

0.16 

0.64 

0.57 

2.90 

0.26 

0.07 

0.31 

0.19 

3.96 

3.49 

0.23 

4.28 

4.34 

0.51 

l.15 

0.87 

0.79 

0.40 

0.80 

O. 76 

1. 70 

0.51 

0.26 

0.56 

0.44 

1. 99 

1. 87 

0.48 

2.07 

2.08 

0.72 

1. 07 

0.93 

S.l). f<'enn :!: 
2 S.O. _Jeml_~..:Q. __ 

1.59 

0.79 

1.60 

1. 51 

3.40 

1.02 

0.52 

1.12 

0.88 

3.98 

3.74 

0.95 

4.14 

4.17 

1. 44 

2.15 

1. 87 

0.28 1.21 -4.39 

o.n 1.01-2.59 

0.29 1 . ) 2 -4. 32 

0.24 1.58-4.60 

0.26 3. 22-Hl. 02 

0.24 1.10-3.14 

0.18 0.89-1.93 

0.17 2.13-4.37 

0.22 1. 16-2.!l2 

0.24 4.41-12.37 

0.24 4.13-11.61 

0.21 1.29-3.19 

0.5n -0.03-8.25 

0.31 2.51-10.85 

0.16 2,98-5.86 

0.15 4.82-9.12 

0.19 2.95-6.69 

"lean Variance -----------
fl. 76 

o.S" 

n.70 

0.74 

1.18 

0.56 

0.58 

0.77 

(J.63 

) .OS 

l.ns 

0.53 

0.65 

0.92 

0.92 

I.H2 

11.95 

.02021 

.O)()SI 

.01431 

.01048 

.02189 

.00"78 

.00641 

.0)()45 

.1I10l7 

. (Jl070 

.n20"9 

. (lOR41 

.01078 

.02371 

.00659 

.00771 

.U0779 

S.D. 

0.14 

0.10 

0.12 

0.10 

0.15 

0.09 

O.OS 

0.10 

O. JO 

O. JIl 

0.14 

0.119 

O. \() 

0.15 

(J.OS 

0.09 

0.09 

2 S.L1. 

0.28 

0.21 

0.14 

0.20 

O.lO 

0.19 

0.16 

0.20 

0.20 

0.21 

0.29 

0.18 

0_21 

0.31 

O. t6 

0.18 

0.18 

§..J!.. t.leall"!: 
~lclJn 2 S. D. 

n. 19 O. 48 -1 . 114 

0.18 0.37-0.79 

0.17 1l.46-0.94 

0.14 0.54-0.9" 

0.13 O.B8-I.tl8 

0.17 (J.37-0.75 

O.U O. tIl-O. 74 

0.13 n.S7-0.97 

0.16 n.4J-O.R3 

0.10 0.84-1.26 

O.ll n.79-1.37 

0.17 0.35-0.71 

n.16 0.44-0.86 

0.17 0.61-1.23 

0.09 0.76-1.08 

0.09 0.84-1.20 

(I. (J9 I) . 77 - J • 13 

Factor 
lli ff. - -------.--

1..R 

1.S 

1.3 

1.5 

1.8 

1.5 

1.4 

I.S 

1.5 

1.S 

2.11 

1.4 

I.S 

1.9 

1.4 

I. " 

1.4 
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Table 7. Stratified lUean catch per to\~ (\~eight:~hs) of Atlantic cod caught jn autumn botto"l trawl 
surveys on Georges Dank (Strata 13-25) and est.imates of precision. 

Stratified Ne,ln Catch PCI' Tow (lbs linear) 

Year 

1%3 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

Numbel' 
of 

Tows ~Iean 

5 7 24.18 

63 15.75 

66 15.90 

67 11.)0 

67 18.43 

69 ll.66 

73 10.91 

70 17.07 

73 13.88 

73 31. 27 

73 41. 97 

74 11. H> 

73 

67 

1977 101 

19.13 

24.04 

25.41 

47.30 

33.52 

1978 156 

19791 145 

lprovisional 

Variance S.D. 

43.34 6.58 

20.89 4.57 

26.04 5.10 

5.87 2.42 

17.85 4.22 

8.54 2.92 

4.79 2.19 

to.27 3.21 

11.68 3.42 

129.63 11.39 

150.76 12.26 

5.68 2.38 

61. 80 

33.10 

12.85 

52.45 

18.74 

7.86 

5.75 

3.58 

7.24 

4.33 

2 S.D. 

13.17 

9.14 

10.21 

4.85 

8.45 

5.84 

4.38 

6.41 

6.83 

22.77 

24.56 

4.77 

15.72 

10.51 

7.17 

14.48 

8.66 

~n· 
Hean 

0.27 

0.29 

0.32 

0.22 

(). 23 

0.25 

0.20 

0 .. 19 

0.26 

0.36 

0.29 

0.21 

0.41 

0.24 

0.14 

(). 15 

n.13 

"lean! 
2 S.D. 

II. 01-3 7 . 35 

6.61-24.89 

5.69-26.11 

6.25-15.9:> 

9.~l5-26.9S 

5.86-17 .54 

6.52-1S.28 

10.69-23.51 

6.57-20.23 

8.53-54.07 

17.44-66.56 

6.43-15.97 

3.38-34.82 

12.53-35.55 

18.27-32.61 

32. 82 -61. 78 

24.86-42.18 

Strati Hed ~1ean Catch Per '(0\'1 {Ills. , In (x_~lli 

S.D. Mean ~ Factor 
Mean Variance S.D. 2 S.D. ~n 2 S.U, DiU. ------
1. 75 

1.29 

1. 33 

1. 20 

1.74 

1.04 

1. 32 

1.40 

I. 23 

1. 74 

1. 78 

1.01 

1. 34 

1.62 

1. 81 

1. 96 

1.93 

.08481 0.29 

.05624 0.24 

.04176 0.20 

.04065 0.20 

.04735 0.22 

.03192 O.lS 

.02541 0.16 

.03427 0.19 

.03030 0.17 

.01659 0.13 

.05006 O. i2 

.03677 0.19 

.02655 

.03077 

.01836 

.01839 

.02374 

0.16 

0.18 

0.14 

0.14 

0.15 

0.58 

0.47 

0.41 

0.4n 

0.44 

0.36 

0.32 

0.37 

0.35 

0.26 

0.45 

0.38 

0.33 

0.35 

0.27 

0.27 

0.31 

0.17 1.17-2.33 

0.18 0.82-].76 

0.15 0.92-1. 74 

0.17 0.80-1.60 

0.13 1.30-2.18 

0.17 0.6S-I.40 

n.12 1.00-1.64 

0.13 1.03-1.77 

0.14 0.88-1.58 

0.07 1.48-2.00 

0.13 1.33-~.23 

0.19 0.63-1.39 

0.12 1.01-1.67 

0.11 1.27-1.97 

0.07 1.54-2.08 

0.07 1.69-2.23 

O.OS 1.62-2.24 

3.2 

2.6 

2.3 

2.2 

2.4 

2.1 

1.9 

2.1 

2.0 

1.7 

2.5 

2.1 

1.9 

2.0 

1.7 

1.7 

1.9 



Tahle 8. Number of to\'1S, total number of Atlantic cOli caught, and total \'Ieight (lbs) of Atlantic cod caught in USA 
spring and autUJlUl bottom trml/l surveys Oil Georges Bank (Strata 13-25) And in the Gulf of Maine (Strata 
26-30 and 36-40), 1963-1979. 

Geor..&cs Ilank Gul f 01 ~taiJle 
________ ~~i.!!i ________ AutWlUl ~]"~ Autunm 

Number Total No. Total \'1eight Number Tota1 No. Total wei ght Number Total No. Total weight Number Total No. Total weight 
of of (Ibs) . of of (J bs) of of (J bs) of of (Ihs) 

Year to\'1S cod caught of cod caught tmlls cod caught of cod cal!&..ht tows cod caught of cod caught tows cod caught of cod caught 

1963 57 178 1,262 57 296 J,815 
1964 63 146 1,083 47 121 1,324 
1965 66 201 954 48 241 1,3,1 J 
1966 67 263 89J 45 180 1,163 
1967 67 430 1,379 48 97 711 
1968 69 204 1,504 69 205 1,095 49 210 1,401 50 144 1,307 
1969 74 203 1,684 73 105 754 53 137 1,193 51 124 J .3lS 
1970 69 164 1,236 70 258 1.2/17 52 115 1,256 53 216 1,150 
1971 73 169 1,288 73 161 926 57 66 681 S5 228 1,6(18 
1972 76 413 1,896 73 827 3,104 55 86 740 SS 469 J,051 
1973 71 2,650 9,141 73 664 3,174 48 369 1,947 54 229 789 
1974 66 600 3,118 74 234 1,005 47 140 667 57 220 756 
1975 71 30S 2,380 73 345 1,408 52 206 808 65 687 1,523 
1976 69 319 1,788 67 402 1,126 64 236 1,050 S5 127 671 
1977 7J 306 1,674 101 694 3,337 67 342 1,396 71 264 ] ,8(,9 

I 1978 79 613 3,578 156 1,194 7,836 6(, 112 861 120 781 3,558 
IN 1979 127 526 3.266 115 806 5.370 72 267 1,406 129 4 lO 3. S()3 
tn 
I 



Table 9. Strati tied mean catch per tow at age (numbers) of Atlantic cod from LISA autullln bottom trawl surveys 
on Georges Bank (Strata 13-25) and in the Gulf of Naine (Strata 26-30 and 36-40), 1970-1979. 

Age Totals 
Year 0 1 2 3 4 5 6 7 8 9 10 11 12 ... 0 ... h 2 ... 3+ 4+ 5+ 

~-- -- --~----aeorges Dank' 

1970 .265 1.082 .867 .336 .445 .098 .000 .021 .035 .035 .063 .000 .000 3.247 2.982 1.900 L033 .697 .252 
1971 .256 .386 .405 .250 .193 .305 .117 .027 .057 .000 .000 .000 .048 2.044 1. 788 1.402 .997 .747 .554 
1972 .607 4.771 .830 1.135 .256 .156 .366 .070 .131 .014 .006 .000 .047 8.389 7.782 3.011 2.181 1.046 .790 
1973 .130 1. 121 3.891 .758 1.290 .135 .145 .112 .040 .089 .085 .023 .053 7.872 7.742 6.621 2.730 1.972 .682 
1974 .296 .262 .419 .975 .105 .073 .066 .000 .044' .000 .000 .000 .000 2.240 1. 944 1.682 1.263 .288 .183 
1975 1. 524 .637 .270 .400 1.080 .072 .100 .000 .000 .000 .024 .000 .000 4.107 2.583 1.946 1.676 1. 276 .196 
1976 .000 3.941 1.328 .489 .178 .474 .035 .173 .024 .034 .000 .013 .000 6.690 6.690 2.749 '1.421 .932 .754 
1977 .123 .192 2.778 .570 .204 .141 .321 .006 .022 .000 .007 .042 .OJ4 4.420 4.297 4.105 1.327 .757 .553 
J978 .321 t. SU5 .207 3.392 .782 .272 • J :~4 .27H .041 .024 .000 .0(1) .011 11.968 6.647 5.142 4.935 1.5'13 .761 
1979 1 (.096) (l. 210) 4.8118 

l~ul f 0 f t-latne 

1970 .476 .603 .170 .353 .211 .313 .271 .506 .084 .060 .023 .024 .047 3.141 2.665 2.062 1.892 1.539 1. 328 
1971 .863 .114 .153 .135 .383 .295 .278 .163 .204 .128 .040 ,022 .020 2.798 1.935 1.821 1.668 1.533 1.150 
1972 .02U 3.576 . 7S0 .978 .150 .OGO .110 .025 .102 .155 .000 .000 .0lO 5.966 5.946 2.370 1.590 .612 .462 
1973 .408 .210 1. 393 .089 .325 .136 .050 .018 .033 .108 .077 .000 .010 2.857 2.449 2.239 .846 .757 .432 
J974 . 181 .720 .121 1.118 .187 .230 .050 .008 .008 .027 .021 .075 .031 2.777 2.596 1.876 1. 755 .637 .450 

I 1975 .030 .OH4 1.966 .086 1.510 .163 .070 .011 .002 .002 .000 .004 .004 3.942 3.912 3.818 1.852 1.766 .256 
1'1 1976 .000 .156 .134 .405 .064 .492 .037 .061 .noo .oto .020 .noo .oon 1. 379 1. 379 1. 223 1.089 .684 .620 
j\ 

1977 .oon .018 .291 .446 .937 .123 .481 .031 .079 .018 .027 .UOO .OS! 2.502 2.502 2.484 2.193 1. 747 .810 I 
1978 .2()2 1.111 .301 .907 .532 1.160 .on .264 .007 .049 .000 .OlO .031 4.665 4.463 3.352 3.05t 2.144 1.612 
H179 1 ( .tWO) (.097) 2.2BO 

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

ISurvey age samples currently bei ng analyzed. 



Tahle 1 f). Strati fied /lIoan catch per tow at nge (numhers) of Atlantic cod from USA spring hottom tnll-ll 
surveys on Georges llank (Strata 13-25) lInd in the Gulf of ~Iajne (Strata 26-30 and 36-40), 1970-1979. 1 

----.-------------~----- Totals 
Year 0 1 2 3 4 S 6 7 8 9 10 '-n---1%i 0+ t+ 2t- 3+ 4+ S+ -------------

.georg~Dank 

I970 .oon .244 .522 .308 .830 .104 .420 .176 .039 .087 .008 .000 .045 2.783 2.783 2.539 2.017 1.709 .879 
J971 .000 .133 .525 .322 • J 43 .. 175 .091 .225 . 195 .051 .032 .032 .048 2.172 2.172 2.039 1. S 14 1. J 92 1.0-19 
1972 .036 1.860 1.175 1.693 .327 .076 .208 .078 .141 .074 .032 .nOg .039 5.748 5.712 3.852 2.677 .984 .657 
1973 .036 .334 27.000 4.035 4.117 .418 .325 -.244 .032 .126 .110 .025 .111 36.913 36.877 36.543 9.543 5.508 1.391 
]974 .000 .286 2.921 3.828 .488 1.284 .282 .065 .165 .022 .059 .016 .037 9.453 9.453 9.167 6.246 2.4 J8 1.930 
1975 .000 .041 .242 1.309 1. 982 .167 .440 .083 .060 .069 .000 .000 .025 4.4]8 4.418 4.377 4.135 2.826 .844 
1976 .O7l .834 1.232 .605 .443 1.008 .105 .168 .023 .000 .000 .noo .035 4.524 4.453 3.619 2.387 1. 7H2 J.339 
1977 .000 .018 2.261 .692 .335 .179 .466 .033 .042 .noo .000 .000 .013 4.039 4.039 4.021 1.760 J .0(l8 .733 
1978 2.123 .241 ~120 3.545 .621 .499 .091 .457 .033 .091 .039 .000 .031 7.892 S. 769 5.528 5.408 1_ 863 1. 242 
1979 .070 278 .872 .187 1. 229 .347 .150 .056 .093 .nOB .OUO .000 .014 3.3ft4 3.234 1..956 2.084 1.897 . (,68 

Gulf of Maine 

1970 .000 .102 .079 .035 .060 .175 .299 .394 .0118 .038 .063 .064 .057 1.414 1. 414 1. 312 1.233 1.198 1.138 
1971 .000 .016 .091 .070 . 187 .031 .053 .192 .132 .099 .038 .008 .000 .917 .917 .901 .810 .740 .553 
1972 .000 .226 .098 .333 .126 .128 .023 .068 .065 .147 .036 .036 .033 1. 319 1. 319 1.093 .995 .662 .536 
1973 .000 .022 2.724 .581 .397 .224 .125 .061 .143 .161 .134 .048 .210 4.830 4.830 4.808 2.084 1.503 l.106 

I 1974 .000 .305 .036 .871 .211 .142 .073 .031 .031 .013 .037 .028 .084 1.862 1.862 1.551 1. 521 .650 .439 
<.N 1975 .004 .060 .448 .068 .683 .166 .071 .003 .003 .. 012 .036 .017 .039 1.610 1. GOc, 1.546 1.098 1.030 .347 -.....) 
I 1976 .000 .027 . 195 .672 .098 .575 .055 .069 .042 .000 .007 .003 .037 1. 780 1.780 1. 753 1.558 .886 .788 

1977 .000 .016 .191 .334 1.278 .070 .507 .004 .065 .000 .000 .000 .024 2.489 2.489 2.473 2.282 1.948 .670 
1978 .000 .022 0(,7 .183 .223 .491 .048 .205 • ODS .068 .000 .005 .nno 1.317 L 311 1. 295 1. 228 1. 045 .822 

197!l .028 •. 143 1.045 .136 .322 .256 .439 .038 .091 .008 .0]2 .000 .022 2.74U 2.712 2.369 1. 324 1.188 .H66 

1 Spring surveys, 1968-1972, \-Iere accomplished with "36 Yankee" trawl; spring surveys from ]973-1978 
were accomplished w.i th "4] Yankee" trawl. NO'adjt~tments have been made to the catch per tow at age 
data for these gear differences. 
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Tahle 11. Relationship hetween total commercial landings of Atlantic cod (3-year averages). 1 total cORUnercial and recl'cationnl 
landings of Atlanti.c cod (3-year averages) 1, and USA autumn bottom trawl survey stratj fied lDean catch (wei ght in pounds) 
per tow (3-year averages) 1 from Georges Bank (strata 13-25) and the Gulf of Ma inc (strata 26-30 and 36-'10); H}63-197~). 
Landings data ;ire in thousands ofllletdc tons. live weight. 

Georges Bank GuI f of ~Iaine 
ComlJlercial & Autuilln COlllmercia 1 & Autumn 

COllunercial recreational Relative Commercial recreational Relative survey SUl'vcy 
landings landings wt/tO\'I Exp 101 tn t iun ttn t.es landings landings ''It/tow Exploitation Rates 

(A! (8) (C) ALe 

1964 30.1 42.4 18.6 1. 62 
1965 38.9 50.4 14.2 2.74 
1966 42.7 54.3 15.1 2.83 
1967 44.3 56.8 13.7 3.23 
1968 39.3 52.9 13.7 2.87 
1969 35.6 49.5 13.2 2.70 
1970 30.() 44.8 13.8 2.22 
1971 26.3 39.S 20.6 1. 28 

1972 27.4 39.1 28.9 0.95 
1973 27.1 37.4 28.2 0.96 
1974 27.1 36.3 24.1 1.12 
1975 24.1 33.0 18. 1 1. 33 
1976 24.1 22.8 1.06 
1977 27. 6 32.2 0.86 
1978 33.3 3S.4 0.9/~ 
1979 2 36.3 40.4 0.90 

lAvcrage values calculated as E year i-l+ year i + year i+l. 
3 

2 
1979 Average values calculated as E year 197 8 + year 1979. 

2 

BIC' 

2.28 
3.55 
3.60 
4.15 
3.86 
3.75 
3.26 
1.92 
1. 35 
1. 33 
1. 51 
1. 82 

(0) (E) (F) n/l' .. __ --E/F 

3.3 5.4 23.9 0.14 0.23 
3.9 6.3 21.6 0.18 0.29 
4.B 7.7 15.5 0.31 0.50 
5.6 8.5 18.9 0.30 0.45 
7.0 10.0 20.0 0.35 0.50 
7.7 10.6 23.3 0.33 0.45 
8. J 11.1 21. 9 0.37 0.51 
7.6 H)'4 20",9 0.36 0.50 
6.9 9.3 17 .4 0.40 0.53 
6.9 9.2 13.9 0.50 0.66 
7. 6 9.9 11.9 0.64 0.83 
9.0 11. 6 11.0 0,82 1. os 

10.6 13.9 0.76 O.HO 
11. R 18.7 0.63 
12. <1 23.6 0.53 
12.3 25.0 0.49 
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Table 12. Atlantic cod landings (metric tons, live) from the Gulf of Maine (ICNAF Div. SY), 
by country, 1960-1979. 

Country 
USA Canada USSR Spain Other 

Total 
commercial 

USA 
recreati.onal Grand Total 

129 
18 
83 

3 133 

3,577 2,621 6,198 
1 

3 , 2 34 2 ,444 5 ,678 
3,072 2,272 5,344 

~ 2,731 1,713 4,444 

1960 
1961 
1962 
1963 
1964 
1965 
196() 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977

2 
1978 
1979 2 

3,448 
3,216 
2,989 
2,595 
3,226 
3,780 
4,008 
5,676 
6,360 
8,157 
7,812 
7,380 
6,776 
6,069 
7,639 

25 
148 
384 
297 

3,251 2,129 5,380
1 

3,928 2,537 6,465 

. 8,903 
10,172 
12 4263 

, 3 
12,4263 11,424 

61 
59 
26 

119 
53 
68 

120 
86 
16 

106 
384 
315 

11 

4,392 2,645 7,037 
5,973 3,746 9,719 
6,421 2,417 8,838 

152 116 8,484 3,100 11,584
1 

375 48 8,261 3,046 11,307 
159 4 7,662 2,804 10,466 

77 6,917. 2,575 9,492 
9 6,146 1,821 7,967

1 
4 1 7,764 2,313 10,077 

26 9,015 2,671 11,686 
10,188 2,963 13,151 

12,53~ 12, 532 2 
12,810 12,810 
11,739 11.7394 

IF 1 . . . d rom ang er surveys; rema1n1ng years estllnate . 

2p .. 1 rOV1S1ona . 

3Reported USA landings may underestimate actual commercial catch due to unreported catch. 

400es not incl ude recreational landings. 

5Estimated. 

Source: ICNAF Statistical Bulletins 1960-1977. 
ICNAF Summary Document 79/Vl/30 (Revised January 1980). 
NMFS Fisheries Management and Statistics Branch (1979 USA landings) 



Table 13. Fishery oanagemen"t ac"tions in tile Gulf of ~(aine At1an~ic cod fiShery during fishing year 1913-1919 I 
and ars~ quarter of fishing year 1919-19.80. 

Effec"ti ve Date 

Oc"tooer 1, 1978 

Action 

Fishing year 1973-1919 ~mac1:ed: OC1:cber 1, 1913-September 30, 1979. 
Fishing year OY: 3500 ~·IT (6000 ~tT, US cOllllllercial; 2500 ~rr US 
recreational for charur and head boa1:s). Quanerly quotas estab
lished for US commercial mobile and fixed gear vessel classes. 
Trip limi"tations (pounds/week/vessel) es'tablished for all vessel 
classes: 0-60 GRT: :500; 61-125 GRT; 5000; Over 125 GRT: 7000; 
fixed gear: SOOO. Gear restricdons: minimim codend trawl mesh 
si~e of 5 1/8 inches; minimum gill net mesh size of S~ inches. 

:-+ovember 12, 1978 Closure of commercia.l cod fishery for 125 GRT and over vessel class 
until beginning of next quarter (Jan. I, 1979); Trip limitadons 
revise~: 0-60 GRT: 2500; 61-115 GRT: 2500; Over 125 GRT: closed; 
fixed gear: 5000. 

~Qvelllber 19. 1918 Commercial co<l fishery for 125 GRT and over vessel class closed 
until beginning of nen qu.a.ner (Jan. 1, '1919). Trip limitations 
of 12 November continWt and are res1:a~ed. 

December 11, 1918 Closure of commercial cod fishery for fixed gear vessel class 
until beginning of neXl: quarter (JaJ1.. I, 1919); Trip li.mitadons 
revise~ to conform to closU!'~ ac-cion: 0-60 GRT: 2500; 61-125 
GRT: 2500; Over 125 GRT: closed ~ov. 19; fixed gear: closed 
Dec. 17. 

January 1, 1979 Second. qua:r1:er of fishing year begins. Closure of commercial cod 
fisnery tor 125 GRT and over vessel class ur.:c.il beginning of 
nex~ qusr1:er (April 1. 1979). Trip limitations revised: 0-60 GRT: 
2500; 61-125 GRT: 5000; Over 125 GR.T: closed Jan. 1; fixed 
gear: 5000. 

February ~} 1979 Closure of commercial cod fisherl fOr 61-125 GRT vessel class 
until beginning of nex"t quar"t.er (April I, 1979); adjusOlent of 
quar'terly quou (a.ll vessel classes): 0-60 GRT: 515 :.rr; 61-125 
GRT: 130 ~rr; Over 125 GRT: 0 m; 'fixed gear: 104 1-IT; total 
quar1:erly quota: 7~9 ~IT. Trip limitations revised: 0-60 GRT; 
2500; 61-125 GRT; closed Feb. ~; Over 125 GRT: closed Jan. 1; 
fixed gear: 2500. 

~~rch 13, 1979 Reopening of fisher I fOr 61-125 GRT vessel class; Revision of 
trip- limi1:ations: 0-60 GRT: 2500; 61-125 GRT: 2500; Over 125 GRT: 
closed Jan. 1; fixed gear; $000. 

April 12. 1979 

July 12, 1979 

Closure of commercial cod fisherY for 61-125 GRT vessel class 
until beginning of neX1: fishery :rear (1 Oct. 1979). Revision of 
tri~ lioitations to re£lec-c ~~is ac'tion: 0-60 GRT: :500; 61-125: 
.:losed Apr. 12; Over 125 GRT: closed .Jan. 1; fixed gear: 5000. 

OY revised: 11380 for fishing year Oct. I} 1978-Sepc 30, 1979 
(8880 ~IT, US commercial; 1500 US rec:::'eadona.l for char"ter and 
lead boa"ts). Closure of commercial -:od fishery EoI' 0-60 GRT 
vessel class and fixed gear vessel class un"ti1 beginning of nex~ 
fishing year (1 8c"t. 1979). Thus, all ccmmel."cia1 cod fisheries 
in the Gulf of ~taine are clClsed until Oc't. 1, 1979 since fishery 
closures cor t.~e remaining vessel classes we-re implemen1:ed 
earlier in the fishing year. 

Oc"tober 1, 1979 First quar"ter of fishing year Oc~. 1, 19i9-Sep"t. 30, 1980 begins. 
First quaner quotas established Eo-r all ,-essel classes: 0-60 GRT: 
581 m; 61-125 GRT: 342 ~rr; Over 125 GRT: 180 ~IT; .fixed gear: 
317 ~IT; trip limitations reestablished (pounds/week/vessel): 
0-60 GRT: 2500; 61-125 GRT: 5000; 'Over 125 GRT: 7000; fixed gear: 
5000. OY for new fishing ;rear established identical to that 
during 1978- 1979 fishing :rear: 3500 ~IT (6000 ~IT, US commercial; 
1500 ~tT, US recrea1:ional !:-or char'te-r and head boats). Quaner1y 
US commercial' quo-c.as for new fishing year established based on 
annual allocation of 6000 14T. 

October 1, 1979- First quarter fishery !'egulated under OY and quar1:erly qUOtas as 
December 31, 1979 [JI'ovided in Draft Amendlnent q to the P,IP. under the supposi don 

that these proposed actions ..... ould be ayproved by the Secre-c.ary of 
C:ommerce. The :ll!!endment ::>roposed an OY for I:he 1979-80 fishing 
i-ear of 12000 ~IT (9500 ~·lT J US .:onunercial; :500 ~tT) US rec-reational 
for charter and head boats, and first.:]uart.er US commercial .,"esse1 
.:lass quotas of: 0-60 GRT: 921 >IT; 61.-i1S GRT: 5~1 ~!T; Over 1:.5 
GRT; :::; 35 .\IT; fixed. sear: 50 Z ,\!T; tocal firs t quarter US commercia.l 
quota.; ::50 ~IT. 

Comrnen~s 

Catch rates during first month of auarter nigh 
and some quar"terly allocations are 'likely to 
be exceeded before end of quarter. Thus, 
closure and trip adjustmen"ts necessary. 

Previous announcement (Nov. 12) did not provide 
fishermen adequate notice of closure and trip 
limi~ revisions. 

Fisnery for fued gear vessel class UlUSt be 
closed to preven1: quar"terly quo"ta from being 
exceede~. 

~ew quar"ter begins. Over 125 GR.T vessel class 
fishery remains closed since first quarter 
landings exc~eded allocations for 1:he first 
two qua.r"ters. 

Adjus~ents necessary to account for some vessel 
classes exceeding quotas during first quar1:er. 
Closure for 61-125 GRT vessel class necessary 
to preven"t Cluar'terly quota from being exceeded. 

NERFMC asked Secretary of Commerce to rescind 
closure explaining that quarterly allocations 
' .... ere in-cended to serve as guideposts and tha-c 
there was no in~ention tha1: quar-c.erly overruns 
automa"tically required fishery closures. 

Closure for 61-115 GRT vessel class necessarl 
since endre annual fishing year quota for this 
class has been reached already . 

OY =eV1S10n =eflects implemen1:.J.tion of ~mend
menu to the FMP prepand by :-.IER.R-IC. Closu~ 
of fishery is necessary to prevent remaining 
vessel class annual allocations from being 
exceeded. 

~ew fishing year begins. 

Ca~ches regulated under ?rovisions of Draft 
,~i1enciInen t *4 to I:he r1>IP. 
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Tahle 14. Stratified mean catch per to,", (numoers) of Atlantic cod caught in autumn bottom trawl 
surveys in the Gulf of t-Iaino (Strata 26-30; 36-40) and estilllates of precision. 

Strati ned t-Iean Cn tcll Per To,", (numbers, 1i near) Strati fied ~lean Catch Per Tow (nulllbers I In (x ~-.-!ll 

Numbet' 
of 

Year To \\I 5 Nean 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

] 971 

57 

47 

48 

45 

48 

50 

51 

53 

55 

1972 S5 

1973 54 

1974 S 7 

1975 65 

)976 55 

1977 71 

1978 120 

1979 1 ]29 

IP1·Ovis.ional 

3. 79 

2.57 

2.88 

2.43 

1.64 

2.80 

1.77 

3.14 

2.80 

5.96 

2.85 

2.77 

3.94 

l. 38 

2.49 

4.68 

2.23· 

Variance S. D. 

1.'18 

1. 33 

0.84 

0.32 

0.18 

0.33 

0.09 

1.19 

0.39 

11.90 

0.24 

0.61 

0.81 

0.09 

0.11 

0.86 

0.07 

1. 21 

1.15 

0.92 

0.57 

0.42 

0.57 

0.30 

1. 09 

0.62 

3.45 

0.49 

0.78 

0.90 

0.30 

0.34 

0.93 

0.26 

2 S.U. 

2.43 

2.30 

1. 83 

1.H 

0.85 

1. }5 

O.bO 

2,18 

1. 25 

6.90 

0.98 

1.56 

1. 80 

0.60 

0.67 

1. 86 

0.51 

S.D. 
Mean 

. 0.32 

0.45 

0.32 

0.23 

0.26 

0.20 

0.17 

0.35 

0.22 

Hean ·t 
2 S.D. 

1. 36-6. 22 

0.27-4.87 

1.05-4.71 

1.29-3.57 

0.79-2.49 

].65-3.95 

1.17-2.37 

0.9C>-S.32 

1. 55-4 . O~ 

0.58 -0.94-12.86 

0.17 1.87-3.83 

0.28 1.21-4.33 

0.23 2.14-5.74 

0.22 0.78-1.98 

0.14 1.82-3.16 

0.20 2.82-6.54 

0.12 1.72-2.74 

Hean Variance S.D. -----

0.71 

0.53 

0.55 

0.61 

0.60 

0.84 

0.59 

0.69 

0.60 

0.86 

0.66 

0.65 

0.79 

0.51 

0.87 

0.96 

O. 78 

.015252 

.021928 

,007762 

.013280 

.014087 

.013891 

.007755 

. (Jl 5244 

.n07453 

.01J808 

.007407 

.088601 

.007097 

.008053 

.007911 

.011614 

.004443 

.1235 

.HBl 

.08BI 

.1152 

.1187 

• ) J 79 

.ORBI 

.1235 

.0863 

.1087 

.086l 

.0927 

. OM 2 

.0897 

.08B9 

.J 078 

.0667 

2 S .Il. 

.25 

.30 

.18 

.23 

.24 

.24 

.18 

.25 

.17 

.22 

.17 

.19 

.17 

.18 

.18 

.22 

.13 

~~. t-Iean t 
Mean 2 s.n. 

.17 

.28 

.16 

• J 9 

.20 

.14 

· ]5 

.18 

.14 

.13 

.13 

.14 

· II 

.18 

.10 

.11 

.09 

.46-.96 

.23-.83 

.37-.73 

.3R-.M 

.36-.84 

.60-1.08 

.41-.77 

.44-.94 

.43-.77 

.64-] .06 

.49-.83 

.46-.84 

.62-.96 

.33-.<i9 

.69-1.05 

.74-1.18 

.65-.91 

Factor 
ni ff. 

1.6 

1.8 

1.4 

1.6 

1.6 

1.6 

1.4 

1.6 

1.4 

1,() 

1.4 

1.5 

1.4 

1.4 

1.4 

1.6 

1.3 
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Table 15. Stratified moao catch per tow (''1eight: Ills) of Atlantic cod caught ill autumn bottom tra\~l 
surveys io the Gulf of Maine (Strata 26-30; 36-40) and estimates of precision. 

Stratified "lean Catch Per Tow ~----.l!..!'earl. Stratified t-tean Catch Per Tow (Ills .• In (x +ill 

Year 

1963 

1964 

j965 

1966 

19()7 

1968 

1969 

1970 

1971 

1972 

Number 
of 

'1'0\'15 

57 

47 

48 

45 

48 

50 

51 

53 

55 

55 

1973 S4 

1974 57 

Ins 6S 

1976 5S 

J 977 71 

1978 120 

1979 1 129 

1l'roVLsional 

t-tean 

24.43 

31. 02 

16.34 

17.58 

12.55 

26.45 

20.92 

22.37 

22.49 

17.67 

11.93 

12.19 

11.73 

9. J 7 

20.72 

26.20 

B.BS 

Variance S. D. 

101.60 10.08 

267.87 16.64 

25.44 5.04 

20.53 4.53 

9.51 3.08 

33.02 5.75 

26.50 5.15 

35.26 5.94 

56.76 

16.55 

12.94 

7.26 

3.60 

5.03 

7.4tl 

18.19 

11.15 

7.53 

4.07 

3.()0 

2.69 

1.90 

2.24 

2.73 

.11.26 

3.34 

2 S.D. 

20.16 

33.28 

10.09 

9.06 

6.17 

11.49 

10.30 

11.88 

15.07 

8.14 

7.19 

5.39 

3.79 

4.48 

5.47 

8.53 

6.68 

t-1ean ! 
2 S.D. 

S.U. 
toleal; 

::::.::.--~..;::........~-

0.41 

0.54 

0.31 

0.26 

0.25 

0.22 

0.25 

0.27 

0.33 

0.23 

4.27-44.59 

-2.26-64 .30 

6.25-26.43 

8.52-26.64 

6.38-18.72 

14.96-37.94 

10.62-31.22 

10.49-34.25 

7.42-37.56 

9.53-25.81 

0.30 4.74-19.12 

0.22 6.80-17.58 

0.16 7.94-15.52 

0.l4 4.69-J3.65 

0.13 15.25-26.19 

0.16 17.67-34.73 

0.14 17.17-30.53 

t-tean 

1.35 

1.13 

1. 23 

1. 31 

1. 36 

1. 87 

1.46 

1.68 

1. 27 

1. 78 

1.34 

1. 39 

1.40 

1.18 

2.06 

1.85 

1.93 

Variance S.D. 

.047642 O.21S3 

.079855 0.2826 

.045294 0.2128 

.067367 0.2596 

.065246 0.2554 

.054006 0.2324 

.055871 0.2364 

.072580 0.2694 

.055047 0.2346 

.0-17733 0.2185 

.040234 0.2006 

.03()695 0.1916 

.(}28602 0.1691 

.0<I41H3 n.2lJ7 

.044507 O. 2110 

.039148 0.1979 

.030672 () .1751 

2 S.D. 

U.44 

0.57 

0.43 

0.52 

0.51 

0.46 

0.47 

0.54 

0.47 

0.44 

0.,10 

0.38 

0.34 

0.42 

0.42 

0.40 

().35 

~.JL 
Hean 

0.16 

0.25 

0.17 

0.20 

0.19 

0.12 

0.16 

0.16 

... 
Mean -
2 S.U. 

.91-1. 79 

.56-1. 70 

.80-1.66 

0.79-1.83 

0.85-1.87 

1.41-2.33 

0.99-1.93 

1.14-2.22 

0.18 O.8(}-1.74 

0.12 1.34-2.22 

0.15 0.94-1.74 

0.14 1.01-1.77 

o . ) 2 ) • ()6 -1 . 74 

0.18 0.76-1.60 

0.10 1.64-2.58 

0.11 1.45-2.25 

0.09 J.58-2.28 

Factor 
Diff. 

2.4 

3.1 

2.4 

2.8 

2.8 

2.5 

2.6 

2.9 

2.6 

2.4 

2.2 

2.1 

2.0 

2.3 

2.3 

2.2 

2.0 



Year 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

Table 16. Stratified mean catch per tow (numbers) of Atlantic cod 
caught in spring bottom trawl surveys iy the Gulf of 
Maine (Strata 26-30; 36-40), 1968-1979. 

Linear Loge (x + 1) Re - Trans formed 

Confidence Confidence Confidence 
Mean Limits Mean Limi ts Mean Limi ts 

3.48 2.45-4.52 0.84 0.63-1.05 2.77 2.06-3.65 

2.0B 0.61-3.55 0.49 0.27-0.71 . 1.42 0.94-2.01 

1.40 0.69-2.12 0.43 0.31-0.56 1.03 0.BO-l.30 

0.92 0.54-1.29 0.44 0.31-0.57 0.B4 0.61-1.10 

1.32 0.71-1.92 0.50 0.34-0.65 1.14 0.84-1.50 

4.82 1.25-8.40 0.72 0.53-0.91 2.54 1.92-3.29 

1.B6 1.09-2.63 0.55 0.37-0.73 1.45 1.05-1.93 

1.61 0.82-2.40 0.51 0.32-0.70 1.23 0.84-1.70 

1.78 1.10-2.47 0.61 0.45-0.77 1.45 1.09-1.88 

2.48 1.16-3.81 0.62 0.42-0.82 1.82 1.31-2.44 

1.31 0.78-1.S5 0.50 0.35-0.65 1.14 0.84-1.49 

2.74 1.32-4.15 0.78 0.58-0.98 2.27 1.68-2.99 

1 . 
Spring surveys, 1968-1972, were accomplished with "36 Yankee" trawl; spring surveys 
from 1973-1979 were accomplished with "41 Yankee" trawl. No adjustments have been 
made to the catch per tow data for these gear differences. 
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Year / 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

Table 17. Stratified mean catch per tow (weight in pounds) of Atlantic 
cod caught in spring bottom trawl surveys in the Gulf of 
Maine (Strata 26-30; 36-40) J 1968-1979. 1 

Linear Loge ex .... 1) Re-Transformed 

Confidence Confidence Confidence 
Mean Limits Mean Limi ts Mean Limits 

24.36 16.20-32.52 1.90 1.44-2.37 33.96 20.96-54.65 

17.96 5 .17-30. 75 1.06 0.65-1.46 11.33 7.23-17.48 

15.08 6.65-23.50 1.04 0.74-1.33 9 .. 35 6.70-12.92 

9.52 5.02-14.02 1.16 0.78-1.54 8.56 5.53-12.97 

10.92 5.49-16.35 1.09 0.73-1.45 8.91 5.95-13.15 

25.58 2 .. 91-48.25 1.51 1.,14-1.88 17.68 11.88-26.10 

10.09 5.79-14 .. 39 1.11 0.70-1.53 9.29 5.81-14.56 

8.21 3.61-12.81 1 .. 01 0.61-1.41 6.Z6 3.SS- 9.88 

10 .. 28 6.69-13.88 1.37 0.97-1.77 10.96 7.02-16.81 

11.62 6.39-16.86 1.11 0.75-1.47 8.99 5.96-13.35 

10.47 5.75-15.20 1.07 0.73-1.41 8.27 5,60-12.03 

12.92 7.87-17.97 1.49 1.12-1.86 13.00 8.67 -19.27 

lSpring surveys J 1968-1972, were accomplished wi th lf36 Yankee'! trawl; spring surveys 
from 1973-1979 were accomplished wi th "41 Yankee!· trawl. No adjustInents have been 
made to the catch per tow data for these gear differences. 
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Figure 3. Standard deviation versus stratified mean number per tow for 
Atlantic cod from NEFC autumn surveys on Georges Bank, 1963-
1979: (a) linear scale; and (b) £n (x+l) scale. 
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