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Summary 

An assessment update for 1985 suggests that the Northwest Atlantic 

mackerel stock is continuing its expansion which began in 1981. Nominal catch 

rose from 39,000 mt in 1984 to 57,000 mt in 1985 and the USA domestic fishery 

harvested 6,700 mt, the eighth increase in a row. Current information 

suggests that the 1981, 1982 and 1984 year classes are all above average in 

strength and contributing heavily to the fishery. Present stock size from VPA 

1s approximately 1.5 million mt and the spawning stock is about 1.3 million 

tons. Catch projections _u~der an FO.1 management strategy produce an expected 

catch of 285-334 thousand mt depending on recruitment assumptions used. A 1986 

catch of 50-60 thousand mt will produce an increase in spawning stock in 1987, 

even under a conservative projection of recruitment from the 1983 and 1984 

year classes. 
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NOMINAL CATCH 

Nominal catches of Atlantic mackerel rose 44% in 1985, increasing from 

39,445 mt in 1984. to 56,997 mt (Table 1). After a period of stable landings 

(1978-1983) catches have increased in the last two years. The increase is due 

primarily to joint venture catches by countries other than the US and Canada, 

including GOR (19%) and the Netherlands (26%) who accounted for 26,010 mt; 46% 

of the total. Overall landings from the mackerel stock are still small 

compared to the aggregate international catches that occurred from 1969-1976 

in'the Mid-Atlantic area, ~ut all available information indicates that 

landings will continue to increase in the future, contingeni on interest, 

speci fi c management and regul ati on. 

The USA commercial catch has increased in every year since 1977 and 

accounted for about 12% of the total catch in 1985 (Table 1). USA commercial 

landings were 6,697 mt in 1985, a 13% increase over 1984. The estimated 

Canadian catch of 16,590 mt for 1985 is similar to the amount landed the 

previous year (Table 1). The Northeast Fisheries Center continued to conduct 

a cooperative research fishery with Poland in 1985 resulting in a total' 'of 

6,200 mt. 

CONTRIBUTION OF RECENT YEAR CLASSES 

The 1981 and 1982 year c1 asses compri sed the bul k of tt'e 1 andi ngs in 

1984, accounting for 27% and 44% (in numbers), respectively, of the SA 5-6 

total (Table 2). In addition, the 1974 (8%) and 1978 (5%) year classes 

contributed significantly to the catch in this area. Catch~s in the Canadian 

fishery, SA 2-4, followed similar trends, with the 1981 cohort accounting for 

29% and the 1982, 45% (Table 2). Recruitment of the 1982 year class 

contributed heavily to 1984 landings, but the fishery was also very dependent 

on the 1981 year class (Table 3). The 1980 year class provided a major share 
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of the 1 andi ngs (numbers) in 1981, but in recent years c,atches from thi s 

cohort have been much reduced, suggesting that it is smaller than previous 

estimates had indicated (Anderson 1985) (Tabl~ 3). 

SURVEY AND STANDARDIZED CPUE 

Catch-per-tow indices for mackerel from the spring NEFC survey increased 

slightly for 1985 (Table 4). The spring 1985 value of 0.89 is the second 

highest observed in the 1968-1985 series. The autumn survey does not appear 

to be quite as useful for following trends in this species (Table 4). 

The standardized US catch-per-day index dropped to an aberrantly low 

value of 0.27 in 1984 (Table 5). This index is based on catches in the US 

floating trap fishery and has until recently been useful for standardizing 

catches from the other gear categories. In two of the last three years (1982, 

1984) the US catch-per-day index has been low relative to observed stock 

increases .as i ndi cated by spri ng NEFC survey and VPA resul ts. Thi sis 

probably because the catch from floating traps is highly dependent on 

distribution and short-term environmental phenomena. Also recent changes in 

~egulations for other species caught in traps may have modi'fied effort by this 

gear type. To remedy the situation a predictive regression between USA otter 

trawl (ton class 51-150) CPUE and US standardized catch-per-tow was used to 

predict the 1984 US CPUE (Table 6). A value of 0.71 was predicted and used to 

estimate a starting F for the VPA (Anderson 1985). 

VPA RESULTS 

Fishing mortality for ages 3 and older was estimated to be 0.043, a large 

percentage drop from 1983 (Table 7). This occurred because the catch was 

dominated by age 2 and 3 fish in 1984. Recall that the age 2 and 3 catch 

(numbers) accounted for 44~ and 27~, respectively, of the total. The 

projected catch of 57,000 mt in 1985 generated an F of approximately Q.065, a 
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very low value when compared to F.O.1 for mackerel (F=O.29) under current 

conditions (Anderson 1985). 

The 1981, 1982, and 1984 year classes appear to be relatively strong. 

The 1984 year class will enter the fishery in 1986, thus three large year 

classes will contribute to the catch. 

Total stock biomass (ages 1 and older) reached 1.5 million mt at the 

beginning of 1985, continuing a steady increase that began in 1981 (Table 

.7). Spawning stock biomass has also risen steadily since 1981, reaching 1.3 

million mt at the beginning of 1985. 

Some uncertainty exists when recruitment in the most recent years is 

estimated from regressions of survey catch-per-tow and VPA stock size. There

fore, high and low options for age 1 and 2 recruitment from the 1984 and 1983 

year classes, respectively, were used in catch forecasts for 1986-1987 

(Table 8). 

DISCUSSION 

The results of stock projections under these two options indicate that 

the stock is in good condition even under the conservative recruitment option 

(Table 9; Figure 1). Under current levels of fishing mortality catches will 

continue to be low relative to those that would result from fishing at the 

FO.1 level. The FO.1 catch in 1986 would be 285,000 mt under the low recruit

ment option (Table 9). It is important to consider the uncertainty associated 

with the stock projections in Table 9. Anderson (1985) estimated an FO.1 

equilibrium catch of 134,000 mt for the Northwest Atlantic mackerel stock. 

Since recruitment is highly variable, this strategy, wh·ith represents the 

long-term average with good and bad year classes, should be considered against 

a strict adherence to FO.1projected catches, which are as large as the 

catches that were taken in several years preceding the collapse of the inter-
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national fishery in the mid-1970's. Future recruitment may not approach the 

present situation with three large year classes in the fishery. Interspecific 

interactions and short-term environmental changes' probably play an important 

role in regulating this stock, but at present these phenomena are not well 

understood. A conservative strategy, therefore, would insure that relatively 

large catches could be sustained over the long term. 
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Table l. Mackerel catch (m~ from NAPO SA 2-6 during 1960-1985. 

US Other Commercial 
Year Commercial Recreational Canada Countries Total Grand Total 

1960 1,396 2~478 5,957 7,353 9,831 
1961 1,361 3,022 5,459 11 6,831 9,853 
1962 938 3,565 6,801 175 7,914 11,479 
1963 1,320 3,981. 6,363 1,299 8,982 12,963 
1964 1,644 4,343 10,786 801 13;231 17,574 
1965 1,998 4,292 11,185 2,945 16,128 20,420 
1966 2,724 4,535 11,577 7,951 22,252 26,787 
1967 3,891 4,498 11,181 19,047 34,119 38,617 
1968 3,929 7,781 11,134 65,747 80,810 88,591 
1969 4,364 13,050 13,257 114,189 131,810 144,860 
1970 4,049 16,039 15,710 210,864 230,623 246,662 
1971 2,406 16,426 14,942 355,892 373,240 389,666 
1972 2,006 15,588 16,254 391,464 409,724 425,312 
1973 1,336 10,723 21,619 396,759 419,714 430,437 
1974 1,042 7,640 16,701 321,837 339,580 347,220 
1975 1,974 5,190 13,544 271,719 287,237 292,427 
1976 2,712 4,202 15,746 223,275 241,733 245,935 
1977 1,377 522 20,362 56,067 77,806 78,328 
1978 1,605 6,571 25,429 841 27,875 34,446 
1979 1,990 3,723 30,244 440 32,674 36,397 
1980 2,683 2,381 22,136 566 25,385 27,766 
1981 2,941 5,052 19,294 ,5,3611 27,596 32,648 
1982 3,330 1,131 16,379 6,647 2 26,356 27,487 
1983 3,805 3,000 19,785 5,955 3 29,545 32,545 
1984 5,954 1,451 16,995 15,045'+ 37,994 39,445 
1985 5 6,697 1,500 16,590 32,210 6 55,497 56,997 

1Includes 3,979 mt taken by Poland. 

2Includes 4,364 mt taken by Poland in a research fishery conducted with the NEFC. 

3 Includes 4,341 mt taken by Poland in a research fishery conducted with the NEFC. 

'+Includes 5,531 mt taken by Poland in a research fishery conducted with the NEFC. 

5Estimated. 

6Includes 6,200 mt taken by Poland in a research fishery conducted with the NEFC. 



Table 2. Age composition (thousands of fish) of the 1984 mackerel catch from 
NAPO SA 2-6. 

SA 5-6 
SA 2-4 US US Other 

Age Total 1 (Comm) (Rec) 1 Countries Total SA 2-6 Total 

1 12.0 227.4 52.1 201.1 480.6 492.6 
2 16,286.0 5,512.8 2,835.1 13,620.3 21,968.2 38,254.2 
3 10,513.0 3,340.7 1,989.0 8,799.0 14,128.7 24,641. 7 
4 1,122.0 482.9 150.2 1,225.7 1,858.8 2,980.8 
5 407.0 79.9 19.1 276.6 375'.6 782.6-
6 1,207.0 654.5 117.7 2,237.3 3,009.5 4,216.5 
7 152.0 48.6 9.8 219.3 277.7 429.7 
8 317.0 30.8 3.6 134.0 168.4 485.4 
9 1,442.0 222.6 39.8 1,056.4 1,318.8 2,760.8 

10 3,131.0 642.1 124.4 3,334.1 4,100.6 7,231.6 
11 1,348.0 194.4 43.9 1,250.8 1,489.1 2,837.1 
12 164.0 99.7 20.1 493.1 612.9 776.9 
13 110.0 58.7 13.3 336.4 408.4 518.4 
14+ 128.0 225.4 45.2 1,209.1 1,479.7 1,607.1 

Total 36,339.0 11,820.5 5,463.3 34,393.2 51,672.0 88,016.0 

Weight 
(mt) 16995 5954 1451 15045 22450 39445 

lSased on Canadian data. 

lPercent age composition assumed same as SA 2-6 Total. 



Table 3. Mackerel co .. erela. and recreational catch at a,e (allilons of flsh) froa HAFO SA 2-6 durln~ 1962-84. 

Ale Mean 
Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14+ Total Wellht I !Ie 

1962 16.1 2.8 ' 15.2 3.8 1.2 1.6 1.4 0.8 0.4 0.1 0.1 41.7 11.5 2.8 
1963 1.1 4.2 1.3 26.3 6.0 0.1 0.2 0.2 0.2 0.1 0.1 40.0 13.0 4.1 
1964 12.9 7.0 4.1 ".0 19.4 4.1 3.9 0.7 0.8 0.2 57.1 17.6 3.8 
1965 9'.0 3.6 2.9 4.0 5.2 19.5 ".2 4.0 0.7 53.1 20." 4.7 
1966 2".0 11.5 5.3 2.6 4.7 7.9 21.8 0.5 0.2 78.5 26.8 3.9 
1967 1.8 0.8 26.7 19.8 3.5 3.3 5.1 6.1 32.3 0.3 99.7 38.6 ".8 
1968 1.1 141.4 61.5 59.3 38.1 .... 3 6.6 0.7 1.0 6.1 0.1 330.2 88.6 2.3 
1969 4.0 7.1 262.1 160.7 65.8, 5.7 3.0 2.0 3.1 2.2 8.3 524.0 "'4.9 2.8 
1970 4.8 193.5 54.5 522.1 162.9 27.6 7.0 5.3 9.9 10.0 3.8 2.8 1.004.2 246.7 3.0 
1971 2.4 74.6 294.2 127." 558.9 203.5 34.6 8.9 3.6 4.3 8.1 7:2 1.327.7 389.7 3.6 
1972 3.6 22.1 85.7 256.2 182.6 390.4 87.3 24.0 4.2 8.2 3.8 5.6 1.073.7 425.3 4.2 
1973 ".0 161.8 283.2 285.1 233.6 192.4 197.2 31.2 11.0 4.1 3.8 1.6 1,409.0 430.4 3.6 
1974 2.0 95.9 242.2 264.4 101.5 114.3 111.8 108.3 25.7 6." 2.5 0.8 1.075.8 347.2 3.8 
1975 3.7 373.7 411.4 113.7 100.8 58.6 67.8 51.9 50.5 12.5 2.3 1.0 1.267.9 292.4 2.8 
1976 12.5 353.5 272.5 85.7 52.4 27.3 40.5 34.6 22.6 13.4 1.4 916.4 245.9 3.5 
1977 2.0 27.0 101.0 54.0 12.0 9.9 5.6 6.3 3.8 3.6 0.3 0.3 225.8 78.3 3.8 
1978 0.1 0.2 4.7 17.4 13.3 8.4 4.7 2.2 4.5 1.5 4.6 0.6 0.6 ' 62.8 34.4 5.9 
1979 0.4 0.6 1.3 7.1 18.6 U.l 6.2 2.6 2.2 2.3 0.7 1.9 0.6 1.0 58.6 36.4 6.2 
1980 1.2 10.9 1.0 1.0 6.9 U.8 4.7 2.0 1.0 1.0 1.6 0.5 1.3 0.8 47.7 27.8 5.6 
1981 + 10.4 4.8 8.7 2.0 2.8 7.9 13.1 5.6 2.7 0.9 0.4 0.4 0.7 0.8 61.2 32.6 5.1 
1982 + 3.6 9.9 2.7 8.4 1.2 2.7 4.4 8.1 2.6 1.3 0.6 0.3 0.7 1.3 47.8 27.5 5.4 
1983 2.2 1S.5 6.3 2.0 7.7 0.7 1.8 5.5 11.6 5.0 1.0 0.4 0.2 0.8 60.1 32.5 5.7 
1984 0.5 lB.3 24.6 3.0 0.8 4.2 0.4 0.5 2.8 1.2 2,8 0.8 0.5 1.6 88.0 39.4 3.5 

IThousands of at. 



Table 4. Stratified mean catch (kg) per tow of mackerel 
from NMFS~ NEFC bottom trawl surveys in the 
spring (offshore strata 1-25, 61-76, and inshore 
strata 1-66) and autumn (offshore strata 1-42, 49, 
and inshore strata 1-14,45-66). 

Year 

1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972. 
1973 
1974-
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Spring 

1.62 
.03 
.85 
.86 
.59 
.37 
.37 
.16 
.16 
.06 
.. 17 
• .09 
.13 
.64 
.33 
.13 
.83 
.89 

Autumn 

.02 

.01 

.04 

.04 

.17 

.11 

.21 

.05 

.04 

.11 

.05 

.02 

.01 

.04 

.04 

.11 

.07 

.06 
~03 

.15 

.03 

.08 



Table 5. Mackerel catch per standardized 
US day fished in NAFO SA 5-6. 

Year 

1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 

lpredicted. 

Catch per day (mt) 

.43 

.49 

.84 
1. 75 
2.80 
1.92 _ 
2.07 
1.29 

.84 

.53 

.17 

.. 53 

.59 
•. 52 
.48 
.69 

1.42 
1.19 

.861. 
L08 
0.27 



Table 6. Data used in estimating fishing mortality (F) in 1984 for 
the NAPO SA 2-6 mackerel fishery. Catch per day, international 
catch, fishing effort, and F values apply to age 4 and older fish. 

US std. 
Fishing effort1 catch per day International catch F

4
_14+ 

Year (mt) (thousands of mt) (thousands of days) 

1964 .33 13.7 41.0 .088 
1965 .43 17.8 41.6 .097 
1966 .62 19.7 31.9 .098 
1967 1.24 27.4 22.0 .153 
1968 1.04 32.9 31.6 .198 
1969 .52 39.5 75.5 .182 
1970 .70 83.9 119.2 .221 

'1911 .98 295.6 301.9 .383 
1972 .65 327.5 506.2 .378 
1973 .35 3 281. 7 811.8 .429 
1974 (.33) 218.3 653.6 .444 
1975 .27 148.9 553.6 .465 
1976 .28 118.8 418.3 .528 
1977 .29. 43.6 150.3 .186 
1978 .36 32.7 92.1 .085 
1979 .64 35.5 55.0 .087 
1980 .54 22.9 42.7 .066 
1981 .31 25.4 83.0 .093 
1982 .51 22.1 43.1 .072 
1983 .534 25.3 48.1 .095

5 1984 .71 17.7 24.9 .071 

lExpressed as equivalent US standardized days fished. 

2weighted mean fishing mortality for ages 4 and older obtained from virtual 
population analysis assuming a mean F of 0.105 at ages 4 and older in 1983. 

3 ' Actual value of 0.11 replaced by 0.33 [see Anderson (1982) for explanation]. 

2 

4predicted from regression of USA otter trawl (TC 51-150) catch per day on US Std. 
catch per day. USCPUE s .334 + .034 OTCPUE r = .693. 

5predicted from regression of fishing effort (f) on F for 1964-83: F = .0121 f·
5508

• 



Table 7. Fishing mortality 
year for mackerel 

(F) and stock size (millions) by age and 
in NAFO SA 2-6 derived from VPA (M=O.20). 
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Table 8. Input data for forecasts. of catch in 1985-86 and stock in 
1986-87 of mackerel in NAPO SA 2-6. 

Stock size Mean weight Mean weight of 
Age in 1985 Exploitation of the catch stock on 1 Jan. Maturity 

(millions) pattern (kg) (kg) ogive 

1 500,1500 0.06 0.125 0.090 0.00 
2 200,800 0.33 0.299 0.252 0.50 
3 1486.4 0.47 0.510 0.435, 1.00 
4 705.4 0.78 0.600 0.534 1.00 
5 36.8 1.11 0.647 0.596 1.00 
6 9.8 1.44 0.701 0.655 1.00 
1 51.5 1.44 0.725 0.687 1.00 -
8 4.9 1.28 0.116 0.690 1.00 
9 6.1 1.33 0 •. 112 0.693 1.00 

10 34.3 1.20 0.734 0.119 1.00 
11 88.3 1.00 0.163 0.152 1.00 
12 34.3 1.00 0.182 0.773 1.00 
13 9.8 1.00 0.771 0.767 1.00 
14~ 39.2 1.00 0.817 0.812 1.00 



Table 9. Projected catch of mackerel in 1986 in NAPa SA 2-6 and 
accompanying fishing mortality (F 3+) with spawning stock 
biomass (SSB) in 1987 along with percent change from 1986 
SSB. These forecasts assume a 1985 catch of 57,000 mt and 
recruitment of 250 and 500 million fish (Option 1) for the 
1983 and 1984 year classes at age 1 respectively, or 1000 
and 1500 million fish (Option 2) for the 1983 and 1984 year 
classes respectively. 

Catch Spawning stock % change in spawning stock 
(OOO's mt) F 3+ (000' s mt) from 1986 

1986 1986 1987 

(Option 1) 50.0 .045 1,296 +5.0 
1983=250 60.0 .055 1,286 +4.5 
1984=500 70.0 .065 1,276 +3.7 
(million) 80.0 .075 1,266 +2.8 

90.0 .084 1,258 +2.2 
100.0 .094 1,248 +1.4 
120.0 .113 1,231 +0.0 
140.0 .133 1,212 -1.5 
160.0 .153 1,194 -3.0 
180.0 .174 1,176 -4.5 
'200.0 .194 1,158 -5.9 
220.0 .215 1,140 -7.4 
260.0 .2601 1,104 -10.3 
285.0 .290 1,079 -12.3 

Catch Spawning stock % change in spawning stock 
(OOO's mt) F 3+ (000' s mt) from 1986 

1986 1986 . 1987 

(Option 2) 57.0 .045 1,790 +15.3 
1983=1000 70.0 .055 1,779 +15.1 
1984=1500 82.0 '.065 1,767 +14.3 
(million) 94.0 .075 1,757 +13.6 

105.0 .084 1,746 +12.9 
117.0 .094 1,734 +12.2 
139.0 .. 113 1,723 +11.4 
163.0 .133 1,691 + 9.4 
186.0 .153 1,669 + 8.0 
210.0 .174 1,646 + 6.5 
232.0 .194 1,625 + 5.1 
255.0 .215 1,604 + 3.8-
303.0 .260 1,558 + 0.8 
334.0 .290 1,529 - 1.0 

1FO .1 (Anderson 1985). 
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Figure 1. Projected catches of mackerel in 1986 in NAFO SA 2-6 with 
spawning stock in 1987 under two options of recruitment. 
Option I (low) assumes 250 and 500 million fish for the 1983 
and 1984 year classes respectively and option 2 (high) assumes 
1000 and 1500 million fish for the 1983 and 1984 year class 
respectively. 


