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INTRODUCTION

The fisheries for:sea herring along the coast of the State of Maine
and the Province of New Brunswick have been prosecuted throughout the 20th
century (Figure 1). These fisheries primarily catch young herring (age 1-3)
which are canned as sardines. Since the 1960's, fisheries for older herring
(ages 3+) have developed in the Gulf of Maine (ICNAF SA 5Y), southwest Nova
Scotia (SA 4WX), on Georges Bank (SA 5Ze), in Block Island Sound (SA 5Zw),
and in offshore waters of the Mid-Atlantic area (SA 6).

'Past analyses of herring fisheries have been limited by two factors.
First, the interdependence between herring populations which are fished
throughout the range is unknown. Second, research vessel survey data has
not been demonstrated to be an adequate basis for estimating the strength of
the recruiting year classes and/or the current fishing mortality rate as has
been the practice for other fish stocks of the region (see Clark 1979). In
this paper, the first of these limitations is eliminated by applying a
holistic approach to the fisheries of the region. Furthermore, since precise
estimation of the current condition of the resource is difficult given the
current research vessel survey data base, the framework is provided for

assessing the resource probabilistically.



ANALYSIS OF CATCH DATA

Catch at age data for all herring fisheries between southwest Nova
Scotia and Cape Hatteras were pooled for the period 1965-1977. Virtual
population analysis (VPA, see Ricker 1975 for description of the method)
was applied to the pooled catch data. Arbitrary but realistic values of
fishing mortality were assumed for the terminal‘year of exploitation of
each year class. The mean weights at age used to calculate the biomass of
the population in each year were 0.012, 0.042, 0.101, 0.172, 0.202, 0.235,
0.258, 0.291, 0.312, 0.333, and 0.345 kg for ages 1-11, respectively (Anthony
1977, unpublished). Based on the preliminary VPA described above, the
geometric mean fishing mortality rate by age for the period 1965-1973 was
calculated. Estimates of fishing mortalify between 1974-1977 were not
included in these averages, because they were assumed to be too sensitive
to the arbitrarily selected values of fishing mortality used in the terminal
year of the analysis (starting F's). In order to verify that estimates of
fishing mortality prior to 1974 were relatively insensitive to the assumptions
of starting F's, three additional sets of VPA were conducted using starting
F's by age corresponding to the mean values for 1965-1973 (as indicated in
the preliminary analysis above), starting F values equal to 50% of these,
and starting F values equal to 150% of these. The resulting three sets of
VPA are given in Tables 1-3.

The annual fishing mertality rates. (1970-1977) for the 1968-1972 year
classes for the 50% and 150% VPA's relative to the 100% VPA were calculated
and are reported in Table 4. Note that by 1973, fishing mortality rates have
converged to within about 20%. In fact, for the older year classes convergence

is even much closer than this. Thus, the assumption of 1965-1973 as a base



period that is relatively insensitive to the starting F's in the analysis
_appears valid.

The mean F's at age for 1965-1973 were recalculated based on Table 2.
They are 0.038, 0.351, 0.206, 0.260, 0.365, 0.403, and 0.580 for ages 1-7+.
Note that fishing mortality rates for ages 9-11 were not included in this
analyses because they too were deemed to be overly sensitive to the assumed
values of starting ¥. Then, the relative F's (F at age i in year j divided
by the mean F for age i) were calculated for ages 1-8 and years 1965-1973.
The geometric means of the relative F's for ages 3-8 were calculated for each
,year from 1965-1973. These values are given in Table 5 along with the
relative F's at age 1 and 2 for each year. ‘

Based on the values given in Table 5, the cumulative frequency distrib-
utions of relative F's for ages 1, 2, and 3-8 were plotted in Figures 2-4.
Based on the short history of information available, the probability of a
relative F exceeding the value corresponding to a cumulative frequency of u
is equal to 1-a. Thus Figures 2-4 can be used to judge the risk associated
with various assumptions of starting F used in virtual population analysis
when assessing the current status of the fishery. The application of

Figures 2-4 will be demonstrated below.

PROBABILISTIC ASSESSMENT OF CURRENT STATUS OF THE FISHERY
In order to assess the current status of the fishery, the current
fishing mortality rates must be either estimated or assumed. In the case of
the sea herring fishery from southwest Nova Scotia to Cape Hatteras, a
reliable method for estimating current fishing mortality rates has not yet

been demonstrated. Therefore, these values must be assumed.



Figures 2-4 may be used to evaluate the relative risks associated with
a particular set of assumed current fishing mortality rates. For example, if
an optimistic evaluation of the current status of the fishery is desired,
then values of relative F for ages 1, 2, and 3+ that correspond to a low
cumulative frequency should be considered. These values of relative F would
then be multiplied by the mean values of F for each age for the base period
of 1965-1973. Then VPA using these estimates of fishing mortality as starting
values would be applied. The procedure would be the same for a more conserv-
ative analysis, except that relative F values would be selected which correspond
to a higher cumulative frequency. ﬁs a Tough approximation, there would be
about an 80%. probability of overestimating‘the current size of the resource
based on relative F's corresponding to a 20% cumulative frequency, for example.
In this document, six different VPA's ranging from optimistic to con-
servative are presented. The most conservative VPA corresponds to a cumulative
frequency of 90%. The most optimistic VPA corresponds to a cumulative frequency
of 20%. VPA's corresponding to é cumulative frequency of 50% and 80% are also
presented. The fifth VPA corresponds to a cumulative freqﬁency of 90% for
fish of age 1 and 2 and a cumulative frequency of 80% for older fish (thus
more conservative for recruiting year classes than for the spawning stock).
The sixth corresponds to a cumulative frequency of 90% and 50% for age 1 and
2 and age 3+, respectively. The results of these six VPA's* are given in

Tables 6-11.

*These VPA's will be referred to as the 20%, 50%, 80%, 90/80%, and 90% VPA

depending on the particular cumulative frequency on which they were based.



Each of the VPA's were started in 1977 (the most recent year for which
complete catch data was available). Thus, the starting F's corresponding to
the values of cumulative frequency noted above, were applied in 1977. Esti-
mates of the size of each year class in the beginning of 1978 were obtained
by projecting ahea? from 1977 by applying the assumed of fishing mortality
rate in that year and a natural mortality rate of 0.2 (using Baranov's éatch
equation, see Ricker 1975).

In order to project ahead to theé beginning of 1979, estimates of the
total catch at age during 1978 were necessary. USA catch statistics were
used as reported. The 1978 catch in the New Brunswick juvenile fishery was
assumed to be 25,000 tons (about the same as in 1977). The age composition
of this catch was assumed to correspond to the 1978 age composition of the
catch in the eastern section of Maine (east of Mt. Desert Island). The
southwest Nova Scotia adult fishery was assumed to catch 95,000 tons in 1978.
The age composition of this catch was estimatéd by applying partial recruit-
" ment values calculated for the southwest Nova Scotia édult fishery for
1965-1973 to the age composition of the population. at the beginning of 1978
as indicated by the VPA's reported in Tables 6-11. Thus, estimates of 1978
age compositioﬁ for the catch from southwest Nova Scotia are dependent on a
particular VPA under consideration. Thus, with estimates of the 1978 catch
at age determined as described above, the size of each year class was projected
to the beginning of 1979 by applying the catch equation. These results are

also given in Tables 6-10.



PROJECTIONS FOR 1979

For each of the VPA's, the size of the spawning stock (age 4+) a? the
beginning of 1980 and the catch during 1979 was calculated for various values
of fishing mortality in 1979. The pattern of partial recruitment in 1979
was assumed to be as indicated by earlier VPA's for the period 1965-1973.

The results are summarized in Figures 5-10 and Tables 11-16,

DISCUSSION

The results reported in Tables 6-16 and Figures 5-10 exemplify the
degree of uncertainty in the current condition of the resource. Thus, the
determination of optimum yield must not only reflect biological, economic,
and social objéctives, but must also reflect the degree of optimism or
conservatism of the decision makers.

According to the most optimistic analysis considered (20% VPA), the
spawning stock size (age 4+) at the beginning of 1979 is 1.1 million metric
tons. This is similar to the average spawning stock size dﬁring the period
1965-1973 which was 1.2 million metric tons. On the other hand, the most
conservative analysis considered (90% assessment) indicates a spawning stock
size in the beginning of 1979 of 196,000 metric tons. This is smaller than
the size of the spawning population in 1973 just prior to recruitment of
the strong 1970 year class. Given the failure of the Georges Bank autumn
spawning grounds fishery in 1977, and the relative low catches of herring
by research vessels in offshore areas in recent years, and the low abundance
of larval herring in offshore waters in recent years, the conservative

analysis is probably more realistic than the optimistic analysis.



Surplus production in 1979 is heavily dependent on the strength of
the 1976 year class. In 1977, 698 million fish of the 1976 year class
were caught. The catches at age 1 for the 1966 and 1969 year classes were
765 and 624 millicn fish‘ The catch at age 1 for all othexr year classes
has not exceeded 50% of the_l977 catch. Thus, since the current assessment
is based on catch at age data for 1977, even the most conservative analysis
considered in this paper indicates that the 1976 year class is large in
size at age 3. For the 90% VPA, the 1976 year class 1s estimated to be 4.7
million fish at age 3 in 1979, or about 65% of the size of the 1970 vear
class. For slightly less conservative analysis (80% VPA) the size of the
1976 vear class at age 3 is estimated to be 6.9 million fish, or about the
same size as the 1970 year class. Thus, unless the fishing mortality rate
at age 1 in 1977 was extrémely high (as it was in 1970), the 1976 year class
is large (comparable to the 1963, 1966, and 1970 year classes) and will
provide a greatly increased surplus yield in 1979 compared to recent years.
The most optimistic analysis considered indicates that the 1976 year class
at age 3 is four times larger than the 1970 year class, the largest year
class previously observed.

The effect of fishing in 1979 is illustrated by Figures 5-10. For the
VPA's considered in this document, estimates of surplus production range
from about 500,000 toﬁs to about 3.5 million tons. In each case, unrealist-
ically high fishing mortality rates would be required in 1979 in order to
catch the surplus production. This occurs because of the contrast between
the large size of the recruiting 1976 year class and the small size of the
spawning stock at the beginning of 1979. This implies that in order to

prevent spawning stock size from increasing during 1979, almost all of the
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1976 year class must be caught during that year, obviously requiring an
exceedingly high fishing mortality rate.

Once a particular VPA has been selected (based on the level of risk
which is acceptable) and the desired catch, fishing mortality rate and
percent increase or decrease in spawning stock size has been determiﬁed, it
is then necessary to allocate the total allowable catch between regions.

In theory, the allocation between regions should be based on the size of

the population within each region. Unfortunately, this is unknown. There-
fore, in Tables 17-20, information on the catch by area, year, and month is
provided. It may be adequate to allocate between regions based on historical
distribution of catch between regions during periods when all regions were
heavily exploited (pre 1977). Of course some modification of the historical
pattern of exploitation between regions is possible, but it is unrealistic
and dangerous to establish regulations which encourage a large catch from a
single region based on an assessment of the status of the resource of the
whole region unless sea herring populations are homogenous throughout

(totally mixed).
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Tahle 1. VPA with starting F's equal to 504 of the 1965-1973 average.

C VTHFO
AGE
EnP 1 a 3 4 $ 6 7 8 9 19 1t AGE 1+
STOCK SIZE (HILLIONS) HUMBERS UEIGHT
1255 8£93.8 9135.3 3474.6 3972.8 p622.9 427.¢ 110.9 49.¢ 1.6 N .0 25991.3 213¢
1956 &162.4 5147.3 Se68.7 2371.,2 2963.8 1999.0 316.8 7.7 .2 1.2 .8 24147.3 23N
1367 1143301 4998.9 3699.2 3167.5 18eL.2 1942.9 1342.¢ 188.0 44.3 ga2.2 B 27976.6 2448
153% 3816.¢ 967%1.5 31e5.1 2241.2 2198.6 (245.0 4261.]1 694.5 1¢4.9 24.1 8.6 B23317.1 3463
§93%  3713.9 29719.6 3492.3 2109.5 1592.9 1184.4  714.6 490.8 224.0 49.7 6.7 {6762.6 1921
1370 3429.7 28689.5 1689.6 2148.3 §399,6 B96.1 692.7 330.8& 190.3 12.1 16,0 11723.5 1534
197t 165731 2304.1 (442.2 1145.6 1840.7 694.0 4BS5.8 2%24.4  164.6 84.8 24.8 23243.1 1294
[57% 2933.7 128515.7 1336.8 &52.8 558.2 462.8 307.3  194.9 {19.3 9.2 37.0 18959.8  {e1?
15t 3537.0 B2199.2 8486.3  965.5 253.7 148.8 120.7 84.8 57.4 42.7 .4 15927.2 1342
f3T4 6931.7 2859.8 1426.5 S5133.4  438.,¢  fod.f 56,7 48.4 6.2 24.6 2i.4 16121.2 {1346
§76 0 2789.8  4658.1 1843.6  988.1 306i.5 234,13 $9.9 30.5 29.0 16.6 14.2 13865.2 1298
1526 S346.4 2237.9 31790.3 1246.6 626.1 1587.6 14,7 24.3 14.0 i4.9 16.3 14396.3 124t
377 28803.2 4310.5 133,86 2222.6 .B6Q.9 482.3 911,13 62.1 fg.2 5.4 16.8 49030.% 1695
CATCH AY AGE (MILLIONHS) TOTAL
196~ 273.8 2c699.1 162.1 320.3  161.5 36.3 14.5 9.9 .1 .0 +0  3675.6
1966  163.8 1240.8 1659.1 166.4 637.4 324.8 19.8 et.s 3.7 .2 .0 35893.6
1967  764.8 1607.6 328.7 466.1 255.8 436.9  446.4 54.6 11.6 10.7 <3 31,1
§%e2  161,7 3812.9 4Be.S 263.1 685.7 339.4 554.5 3877 46.4 14.7 3.4 6743.7
1669 165.4 835.9  973.9  364.5 459.1 42¢.8  284.1  236.3 127.8 es.g 2.4 3894.8
1970 523.6 1039.8 263.6 791.8  503.9 276.3 235.8 {18.6 79.4 a8.s 5.4 3967.4
191 266.7 612.94  556.2 4331 443.6 291,27 221n.2 1.9 62.1 36.3 8.9 J0689.7
19722 16.0 1955.6  143.1  3i4.7 34¢.3 29i.2 188.0 115.¢ 61.7 37.4 13.3  3476.3
1973 40,4 422.4 2019.4  403.¢ 110.8 2.7 56.5 .2 2s.1 15.1 1.3 3213.8
1974 46.7  §53.3  193.5 337.2 131.3 33.6 17.8 1i{.8 4.5 6.6 7.7 23s4.0
1975 5{.3 886.9 251.8 203.9 969.9 92.9 26.8 2.2 9.8 3.1 5.1 2594.3
1676 T6.6 557.9 422.2 177.4  123.0  430.4 29.9 8.6 6.8 2.5 3.7 ___1839.0
19?7 698.5 645.5 115,86 263.4 {28.0 75.1  2e3.1i 15.9 3.3 1.6 3.6 2153.9
FISHING MORTALITY HEAN
19a5 048 +300 060 091 .871 .008 185 251 .070 . 000 +000 .180
1906 L8308 .37 .26t .875 .222 199 L322 .362 140 405 800 185
1967 .77 .258 24 478 <169 2729 y453 .83 A1 746 500 166
1968 648 +B654 187 138 A8 .385 6018 024 547 t,e4) 560 L4156
1969 054 .368 342 a2t <178 492 570 746 .946 997 500 31
1979 aia .495 188 516,581 Al o .878 +498 . . .68 - (B69 —-.500 - - 302
19?2 019 2344 6903 .533 .619 615 743 .633 .532 +636 .500 + 165
1972 007 . 149 185 VS 0 1.6 - 11440 1,088 t.e22 824 el 508 257
1971 813 .237 +30813 .609 . 646 768 LS .6s2 L649 . 400 500 «B265-
1974 .009 .239 162 AN . 487 L4123 AR 2 577 . 349 .5a0 186
1975 .620 224 191 257 437 568 .6RS 875 462 280 .500 227
1976 816 .328 158 A7 .243 <353 +359 .489 .758 .203 500 168
1971 .20 w188 .de8 NEL .1a¢ 230 .60 <328 358 <300 500 .52
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Table 2. VPA with starting F's equal to 1965-1973 average.

AGE
1 a 3 4 S 6 ? 8 9 1e i1 AL 10
STOCK SIZE (MILLIONS) MY¥BERS UEIGHT
6551.1 9087.7 3013.1 3913.4 2689.1 418.8 105.6 42.9 .6 N .0 35713.7 2097.¢
6137.6 ©112.9 5826.2 2320.8 2914.9 1972.6 393.6 2.9 26.2 .4 N 2 23%
11404.4 4873.6 3071.6 3162.6 1764.1 1943.0 1319.8 17?.2 46.4 18.1 2 27734.3 2489.2
3863.0 8647.2 3084.4 2218.80 2169.7 1211.4 1170.7 68e.4 96.1 28.9 5.3 23107.8 2363.6
3684.5 2968.8 3672.5 .6 1578.9 1161.3 687.1 463.5 212.3 42.5 4.1 16567.4 188S
3392.3 2868.6 1679.6 2132.6 1385.2 880.7 §573.9 3e8.4 168.9 8.3 9.3 13458.6 1498
14276.2 2d16.2 1424.6 1137.8 1636.5 682.8 473.2 259.1 146.4  67.4 15.3 21735.4 1244
2223.5 11447.5 1264.9 638.5 543.8 452.6 2958.2 184.7 1é6.8 64.2 22.8 17247.2 1154
2668.7 1887.9 7612.1 888.7 242.1 143.4 112.1 .5 49.2 32.6 19.4 13663.7 1199
4168.3 2141.0 1180.5 4418.6 382.2 99.4 52.6 41.4 Je.2 17.9 13.2 12457.2 1157
1842.2 3366.2 1255.9 726.9 @2417.8 195.2 51.3 27.1 23.3 11.8 8.8 9926.4 $85
3e12.7 1482.2 1959.4 765.9 412.6 1111.7 16.9 18.1 11.3 10.3 6.4 BB46.9 85
19641.7 2397.7 697.6 1224.6 467.6 227.8 524.9 3.2 7.1 3.2 6.2 @25233. 916
CATCH AT AGE (MILLIONS) TOTAL
78.9 2696.1 162.0 328.3 163.5 36.3 14.5 9.9 .1 .0 @ 3675.6
168.0 12406.8 1659.1 155.4 537.4 328.¢8 9.5 21.5 3.7 .2 .4 3593.6
764.8 1067.0 128,727 466.1 255.9 436.9 446.4 4.6 13.6 1.7 40 3.9
161.7 3812.9 480.5 263.1 €85.7 339.4 554.5 387.7 49.4 14.7 3.1 6743.7
165.1 835.9 973.9 364.5 450.¢ 426.8 284.1 236.3 127.% 28.9 2.4 3808.7
623.6 1838.8 263.5 791.8 S583.9 276.3 235.6 118.6 79.4 38.5 S.4 3067.4
266.7 612.80 599.2 433.1 443,86 291.7 227.2 117.9 62.1 3.3 8.9 3089.7
16.0 1855.6 143.1 314.7 348.3 1.2 188.¢ 115.90 1.7 37.4 13.3  3476.3
45.4 422.4 2619.4  443.1 110.6 2.7 56.5 .2 5.1 15.1 11.3  Je13.8
46.7 553.3 193.5% 1337.2 131.3 3.6 17.8 11.8 14.5 6.6 7.7  2354.8
51.3 BB6.9 291.8 263.0 969.9 92.9 26.8 12.2 9.8 3.7 5.1 2554.3
6.6 557.9 422.2 177.4 123.6 438.4 29.9 8.6 6.8 a.s 3.7 1839.¢
698.5 645.5 115.0 283.8 {128.9 5.1 203.% 15.5 3.3 1.6 3.6 2153.9
FISHING BORTALITY MEAN

|

048 .392 061 894 @72 182 . 16§ .e83 -191 &ob
831 .310 263 877 .226 .02 .339 .30 .169 113
77 .257 .128 A7 174 .286 «46] 412 .460 1
048 .656 .188 149 .425 .367 .26 965 618 1
.51 .369 + 344 .213 .384 .585 661 LB10  1.858 1,323
.226 580 <189 521 .587 .;gl .595 .542 . 1

. 388 208 .133 170
.817 . 206 344 .5564 -69¢ .883 .16 748 810 783
612 .333 215 483 472 . 462 <463 375 740 516

.28 .548 278 293 . 396 .558 .663 729  1.867 .31
848 359 .eod 278 . 369 <459 559 639 d ] JTES
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AGE

HUMBERS DEIGHT

11
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AGE

VPA with starting F's equal to 150% of 1965-1973 average.
STOCK SIZE (MILLYIONS)

Table 3.
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Table 4. F's from VPA tables 1 and 3 relative to F's from VPA Table 2 for 1970-1977 and for the
1968-1972 year-classes.

Year-class

Year 1968 1969 1970 1971 ¢ 1972

Table 3 ~ Table 1 Table 3 Table 1 Table 3 Table 1 Table 3 Table 1 Table 3  Table 1
1977 1.5 .5 1.5 .50 1.5 .5 1.5 .5 1.5 .5
1976 1.19 .67 1.23 .65 1.24 .64 1.29 .61 1.32 .58
1975 1.08 .81 1.11 .78 1.13 .76 1.18 .70 1.22 .65
1974 1.04 .89 1.05 .86 1.07 .84 1.13 .75 1.15 72
1973 1.02 .94 1.03 .92 1.05 .88 1.09 .80
1972 i.01 .97 1.02 .94 1.04 .91
1971 1.01 .98 1.02 .95
1970 1.00 .99




Table 5.

Relative F's for age 1, age 2 and age 3+

Year Age 1 Age 2 Age 3+
1965 1.26 1.12 1.19
1966 0.82 0.88 0.85
1967 2.03 0.73 1.22
1968 1.26 1.87 1.54
1969 1.34 1.05 1.19
1970 5.95 1.42 2.91
1971 0.55 1.03 0.75
1972 g.21 0.59 0.35
1973 0.45 0.84 0.61




1 WTRE

VEAR 1
1965 6672.4
1966 é225.7
1967 11489.6
1965 3831.8
1969 3729.7
1970 3549.90
1971 15778.1
1972 2851.3
1973 3745.5
1974 6613.9
187 2987.7
1976 4281.6
1977 55658.9
1978

1965 278.8
1968 168.9
1967 764.8
1068 i61.?
1969 165.1
1970 623.6
1971 £266.7
1972 16.4
1973 40.4
1974 46.7
1075 £1.3
1976  76.6
1977 698.5
1078 136.8
1965 .047
1066 830
1067 676
1068 648
1969 058
1070 .215
1071 4190
1972 Y
1073 612
1974 .048
1876 019
1076 824
1077 .814
i97e 078

Table 6. VPA based on 20% cumulative frequency.
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VPA based on 50% cumulative frequency.

Table 7.
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Table 8.

VPA based on 80% cumulative frequency.
AGE
s 2 3 4 5 3 7 8 ° 10
STOCK SIZE (MILLIONS)
6659.6 ©0008.2 3026.9 3I925.) 2506.1  414.1  106.2  44.1 1.2 .0
6143.6 5120.0 5034.8 2331.3 P026.4 1978.1 396.3 73.9 ar.2 .9
11418.1 4878.7 3976.8 3169.7 1768.4 1911.1 1324.3 179.4 41.2 19.9
3902.2 @8&s52.1 3688.6 2223.9 2175.3 1218.2 1177.2 634.9 97.9 21.5
3068.9 2987.) 3675.5 2608.1 1582.8 1166.0 692.6 468.8 R1S.2 44.8
3366.1 2864.8 1678.9 2135.3 1383.9 883.8 677.6 2.9 1713.2 62.7
13822.8 2104.9 1422.0 1137.3 (e30.1 685.4 475.B 262.2 1508.0 10.9
£07?8.1 11879.6 1247.8 636.4 543.4  454.2  306.1 186.7 188.3 67.3
2402.7 1687.8 7311.1t 892.4 248.4 143.1 113.8 78.9 58.9 3.6
3661.4 1031.3 1@82.4 4172.6 I74.5 98.6 S2.4 42.8 3.4 19.2
1648.2 2874.1 1084.5 646.6 2216.9 185.7 50.1 26.9 24.4 12.8
c244.1 1221.5 {§57.8 625.9 346.6 048.3 69.2 i7.2 f1.1 11.2
13203.6 1768.5 S61.8 £94.6 351.1 173.5 391.9 29.9 6.4 3.1
10181.@  B89.7 7.4 406.8 1723.7 74.9  139.90 18.1 2.3
CATCH AT AGE (MILLIONS)
278.8 2600.1 162.1 320.3 163.6  36.3  §4.5 0.9 .1 .6
168.0 1240.8 1859.1 1565.4 §37.4  328.9 9.6 21.§6 3.2 .2
764.8 1047.8  328.7 466.1 255.0 438.9  446.4 54.6 13.6 18.7
161.7 3812.9 480.6 263.1 685.7 339.4 S554.5 387.7 42.4 14.7
165.1° 835.9 973.0 364.6 45D.1 428.8 284.1 236.3 127.8 28.9
623.6 1030.8 263.5 101.8 583.9 276.3 235.6 118.6 T9.4 38.5
266.7 612.8 508.2 433.f1 443.6 291.7 227.2 117.9 62.1 36.3
16.8 1055.6 143.1 31{4.7 348.3 291.2 188.8 115.8 61.7 37.4
46,4 422.4 2010.4 483.1  110.6 2.7 56.5 n.2 85.1 15.1
46.7 583.3  103.% 1337.2 131.3 3.6 17.0 11.8 14.5 6.6
S1.3 886.9 20t.8 283.0 $89.9 92.9 26.8 2.2 9.8 3.7
6.6 557.0 422.2 177.4  123.¢  439.4 29.9 f.6 6.8 2.5
608.5 6845.5 115.8 263.2 (28.9 75.1  gel.t 16.5 3.3 1.6
136.0 15711.0 374.4 73.8  142.48 41.¢ 25.8 63.9 4.0 2.8
FISHING MORTALITY
.648 392 <861 994 Le7a .162  .163 283 093 .04
.831 <300 263 .46 226 2é1 .335 .384 162 27
o1 .257 125 476 47 .204 +Ab61 406 +449 D52
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+051 +369 .343 .212 .383 542 .B04 LI06 1.833 1.246
228 508 .189 .52% .564 419 509 5235 6931 1.005
.822 .366 504 «639 .628 625 .735 .676 682 +B16
-840 216 138 2274 10134 1,184 1,135 1,181 9548 827
@10 .321 361 679 697 845 118 3t T2 +648
815 37 .238 432 491 AT .465 368 JTed 47
837 413 2358 424 649 187 AT .bi2 517 .382
.638 .699 363 372 492 684 .G38  ,788  1.884 208
060 61 290 390 518 648 836 829 824 B3t
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Table 9. VPA based on 90% and 50% cumulative frequency‘for ages 1-2 and age 3+, respectively.

Y16
AGE
VERP 1 & 3 4 S 6 ? 8 9 1e 11 AGE 4+
STOCK SIZE (MILLIONS) NUMBERS UEIGHY
1965 6574.4 U115.7 3046.4 3IV45.3 2687.23 419.4 188.1 46.1 1.4 .9 .8 mnar.? 1345.6
1966 6153.5 S131.5 5049.¢ 2347.9 2941.0 1987.2 319.7 5.5 28.9 1.1 & 7692.2 1576.4
1967 (1420.2 4886.9 3086.3 3141.3 1782.1 1924.3 1331.7 183.9 42.5 28.3 »?7  8465.8 1776.4
1068 3806.1 8660.3 3005.4 2230.5 2184.8 1220.4 1188.1 £94.¢ 180.8 22.6 7.4 7653.3 i662.6
1969 3686.6 2976.5 3683.1 2101.6 1589.1 1171.7  01.8 477.7 220.% 46.4 5.6 6315.8 1364.4
1976 3388.8 2869.5 1681.6 2146.8 1392.6 888.9 583.9 320.4 180.3 66.6 12.1  5585.9 1185.0
1971 14068.8 2213).3 1426.9 1130.5 1043.6 688.7 479.9 267.3 156.1 26.7 20.3  3872.8 851.5
1972 2223.6 11277.9 {262.6 639.6 545.2 457.8  303.t 190.1 113.5 2.2 30.4  2351.9 531.2
1975 2564.4 1887.6 7473.5 944.B 242.9 144.5 116.7 81.4 §3.6 38.¢ 25.8  1607.17 338.7
1674 3955.2 2063.7 1100.) 4305.3 340.6 16e.4 §3.5 45.1 33.4 21.8 17.6  4957.4 891.S
1976 1738.5 J197.1 1102.7 126.7 2325.3 194.¢ 51.8 27.9 26.3 14.4 1.6 23378.0 678.18
1976 2637.6 1377.4 1821.2 714.3  411.9 1036.4 5.9 18.86 11.9 12.8 8.5 229e.2 485.5
1977 9776.9 2396.7 628.6 1111.9 425.4 226.8 461.6 36.4 7.5 3.7 8.2 22d2.2 466.7
1378 7375.3 1132.6 411,11 673.8 232.6 118.4 198.1 15.1 3.2 1.6 1653.1 355.8
CATCH AT AGE (MILLIOKS) ) ToTAL
1965 278.8 2690.1 162.1 32e.3 163.5 36.3 14.5 9.9 -1 .0 @ 544.6
1966 168.9 1240.8 1859.1 165.4 S537.4 328.0 9.5 21.9 3.7 .2 .8 1125.7
1967  764.8 1807.8 328.7 466.1 255.0 430.9 446.4 54.6 13.6 10.7 .3 1677.6
1968  161.7 3812.9 480.6 263.1 685.7 339.4 554.5 3871.7 49.4 14.7 3.1 2288.6
1969  16S.1 835.9 973.9 364.5 459.1 426.8 284.1 236.3 127.8 28.9 2.4 1923.9
1976 623.6 1038.B 263.5 791.8 583.9 276.3 235.6 118.6 79.4 38.5 S.4 2049.5
1971 266.7 612.9 598.2 433.1 443.6 291.7 @227.2 112.9 62.1 36.3 8.9 1620.8
1972 16.¢ 1956.6 143.1  314.7 340.3 291.2 188.6 1i5.9 61.7 37.4 13.1  1361.6
1973 48,4 4228.4 @2019.4  403.1 110.6 2.7 56.5 3.2 25.1 15.14 11.3 731.6
1974 46.7 §53.3  193.5 1337.2 131.3 3.6 17.8 11.8 14.5 6.6 7.7  1560.5
1975 51.3 B886.9 291.8 203.9 989.9 92.9 26.8 12.2 9.8 3.7 5.1 1324.3
1976 76.6 557.9 422.2 177.4 i23.0  430.4 20.9 B.6 6.8 2.5 3.7 782.3
1977 698.5 645.5 115.9 263.8 128.9 6.1 203.1 15.5 3.3 i.6 3.6 694.9
1978 136.0 1460.8 362.0 69.9¢ 135.8 8.0 26.9 €e.¢ 4.9 2.9 .2 336.2
FISHING NORTALITY MEAN
196S .048 .30t . 060 .094 @72 <100 .169 .269 .082 . 800 . 000 .088
1966 031 .3¢é8 .262 .87 224 .20d . T4 162 .233 .00 178
1967 077 257 .185 .18 A7 .e82 .457 . 396 .432 853 659 «£91
1968 .048 .658 87 .130 .421 . 3614 S +943 576 1.217 .650 .426
1969 051 369 .343 212 .381 .498 584 JTH4 9956 §.124 .658 426
197¢ .22h . 499 .189 519 584 .416 .581 .519 .655 .987 -659 .5186
1971 ez . 361 602 .37 624 621 . 726 657 574 26 658 .61
1972 oe8 212 .133 L2768 1,128 1.187 1,145 1.867 B04 .829 650 1.004
1923 L8188 »206 .352 -666 687 . 704 768 601 .75 578 6560 .687
1974 813 .348 .215 416 474 .454 .46 338 642 441 650 - 423
1975 933 «363 313 .368 .668 138 827 659 522 .332 658 .566
1976 .833 -584 294 -3is .396 604 563 04 .968 242 650 AT?
1977 .682 413 225 4 -4 + 450 658 651 .653 .639 658 -415

1978 678 -247 .431 284 249 .108 276 429 L343 0 1A 148 256



Table 10. VPA based on 90% and 80% cumulative frequency for ages 1-2 and
age 3+, respectively. '

e YTHE
AGE
VEHR 1 a2 3 4 -] 6 ? 8 9 10 1 AGE 4+
STOCK SIZE (KILLIOHS) HUMBERS. WEIGHT
195 6559.6 9098.2 3026.¢ 3925.3 2596.1 414.1 186.2 44.1 1.8 & .0 7086.9 1337
1966 6143.6 51£0.6 5034.8 2331.3 2025.¢ 1978.1 346.3 173.9 27.2 .9 8 7642.6 15866
1967 11410.1 4878.7 3076.8 3168.7 1768.4 1911.1 1324.3 179.4 41.2 18.9 .6, B8413.5 1764
1963 3802.2 #aS2.1 3088.6 2222.9 2175.3 i12i8.2 {177.2 684.9 07.8 a1.s 6.9 7693.6 1660
1969 3680.9 2067.3 3676.5 20906.1 1582.8 1166.4 &92.6 468.8 215.2 44.8 4.6 6279.2 {352
1970 3366.3 2864.8 1678.9 2135.3 1386.¢ 883.8 S7.6 312.9 173.2 62.1 10.4  6544.0 1174
1974 13822.8 2194.9 1422.6 1132.3 1430.1 685.0 478.8 262.2 150.% 7.9 i7.2 3837.5 841
1972 2078.1 11079.6 1247.8 636.4 543.4  454.2 4.1 186.7 189.3 671.3 BS.7 2323.1 523
1373 2402, 1687.9 311,14 892.4 244.4 143.1  113.8 8.9 50.9 4.6 21.8 1575.0 322
1974 3661.4 1030.7 f002.4 4172.7 370.5 98.8 2.4 42.8 31.4 19.2 14.9  4801.9 862
1975 1548.6 2874.1 18B4.1 646.6 2217.6 185.7 58.1 26.9 4.4 12.8 9.8 3173.4 631,
1976 2280.6 1231.7 1557.8 625.5 346.5 048.3 69.2 17.8 i1.1 i1.2 7.1 2e36.2 413
1977 9789.5 1798.6 S02.¢ B896.8 352.9 173.5 392.0 29.9 6.4 3.1 6.9 1868.7 381
1978 7386.4  893.8 387.6 496.8 173.4 74.9 139.9 1.2 2.3 1.4 1206.8 258
CATCH AT AGE (NILLIONS) - YOTAL

1965 278.8 2699.1 162.1 320.3 163.5 36.3 14.5 9.9 .1 N .9 §44.6

1966 168.8 1240.8 1859.1 155.4 537.4 328.¢ 79.8 21.5 3.7 .2 & 1125.7

1967 764.8 (847.0 328.7 466.1 265.6 430.0 446.4 54.6 13.6 16.7 .3 1676

1968 161.7 3842.9 4B0.5 263.1 685.7 339.4 654.5 387.7 40.4 14.7 3.1 2288.6

1960  165.1 835.9 973.9 364.6 450.1 428.8 B84.1 236.3 127.8 2.9 2.4 1923.9

10786 623.6 19306.8 283.5 791.8 503.9 276.3 235.6 118.6 19.4 38.5 6.4 28490.5

1971 266.7 612.86  594.2 433.1  443.6 Bo1.7 B27.2  111.9 62.1 36.3 8.9 1620.8

1972 16.0 1955.6 143.t - 314.7 340.1 B91.2 188.6 115.8 61.7 37.4 13.3  1361.6

1873 40.4  422.4 2810.4 403.1 118.86 72.7 £6.5 37.2 5.1 15.1 11.3 731.6

1874 46.7 553.3  193.5 1337.2 131.3 33.6 17.8 11.8 14.5 6.6 7.7 1560.5

1976 $1.3 g86.9 201.8 203.9 ©£89.9 02.9 26.8 12.2 9.8 3.7 5.1 1324.3

1976 76.6 557.9 422.2 177.4  123.9 439.4 20.9 8.6 6.8 2.5 3.7 82.3

1977  698.5 645.5 116.9 j.a  128.9 7.1 283.% 15.6 3. 1.6 3.6 694.9

1078 136.8 1418.8 387.¢ 19.86 154.8 45.6 26.% 66.8 4.0 2.6 .2 316.2

FISHING MORTALITY » MEAN

19656 048 Jo2 061 294 878 .1e2 163 .283 993 N - 809 089

1966 .031 .349 .263 16 226 28 .338 .384 162 271 460 1719

1067 N Xei 257 125 176 123 284 .461 . 486 449 962 .838 .251

1068 -948 666 188 140 424 . 368 .21 .966 660 1.337 830 439

1968 . 461 .369 .343 212 .383 s8a 504 L7196 1.031  1.240 B3¢ 431

1978 .228 564 180 .528 648 418 506 L5358 .69 1.895 .838 .621

181 922 S5 £84 . .628 626 736 878 .62 816 838 621

i .800 216 135 774 1.134° 1,184 1,136 1.161 966 .Dar .83 1.826

1973 L6140 .321 A4 679 697 .845 718 .12l 112 646 838 J787

1074 N AN 238 433 AN 478 466 . 368 LT84 e ye! 234 441

1878 837 413 L3564 AZ4 649 .787 871 682 577 . 382 k] .614

1976 .838 680 + 353 372 .492 683 838 768 1.084 288 836 558

1977 .843 400 204 . 518 646 . 829 824 831 838 548

. 644 <331 415 .335 A8 82 .686 2.568 ° .223 -4
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Table 1. VPA based on 90% cumulative frequeﬁcy.

T e e e 8 o M S i o s P o S o B A B O A o e vt ok o i . i
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Sg1.4  3J44.0  913.3 6.5 16.6 1.8
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264.2 453.9 144.1 73.3 117,90 8.9
CATCH AT AGE (MILLIOHS)
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5.8 151.¢ 41.6 27.6 63.¢ 4.0
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Table 12. Catch and stock size projections for 1979 for analysis based on 20%
cumulative frequency of relative F's. Stock biomass (age 4+) at
beginning of 1979- - 1,109 thousand tons.

_ 1979 Catch 1980 Stock Biomass
1979 F Age 3+ Age 4+
Fully Recruited : (Thousands of Tons) (Thousands of Tons)
0.2 357 5517
0.4 680 5084
0.6 974 _ 4688
0.8 1241 4327
1.0 1485 3997
1.5 2008 3286
2.0 2429 2710
3.0 30583 1857
4.0 3477 1282
5.0 3771 388
6.0 3979 617




Table 13. Catch and stock size projections for 1979 for analysis based on .
50% cumulative frequency of relative F's. Stock biomass (age 4+)
at beginning of 1979 - 358 thousand tons.

1979 Catch 1980 Stock Biomass

1979 F - Age 3+ . Age 4+
Fully Recruited (Thousands of Tons) (Thousands of Tons)
0.2 123 1981
0.4 235 1828
g.6 338 1689
0.8 431 1561
1.0 517 1443
1.5 701 1189
2.0 850 983
3.0 1074 . 676
4.0 1226 467
5.0 1333 324
6.0 1408 225




Table 14. Catch and stock size projections for 1979 for analysis based on
80% cumulative frequency of relative F's. Stock biomass (age 4+)
at beginning of 1979 - 227 thousand tons.

’ 1979 Catch 1980 Stock Biomass
1979 F Age 3+ Age 4+

Fully Recruited (Thousands of Tons) (Thousands of Tons)
0.2 70 1092
0.4 134 1006
0.6 191 928
0.8 144 : 857
1.0 292 792
1.5 396 651
2.0 479 537
3.0 603 368
4.0 £88 254
4.6 726 203




Table 15. Catch and stock size projections for 1979 for analysis based
on 90% cumulative frequency of relative F's for age 1 and 2
and 50% for age 3+._ Stock biomass (age 4+) at the beginning
of 1979 - 358 x 1073 MT.

1979 catch ' 1980 stock biomass

1979 F age S+ : age_4+

fully recruited X107 MT o X1073MT
0.2 72 907
0.4 136 828
0.6 193 757
0.8 245 693
1.0 291 635
1.5 389 513
2.0 465 | 417
3.0 574 279
4.0. 645 189




Table 16. Catch and stock size projections for 1979 for analysis based on
90% cumulative frequency of relative F's. Stock biomass (age 4+)
at beginning of 1979 - 196 thousand tons.

1979 Catch 1980 Stock Biomass

1979 F Age 3+ Age 4+
Fully Recruited (Thousands of Tons) (Thousands of Tons) -
0.2 52 778
0.4 99 716
0.6 142 659
0.8 130 » 608
1.0 216 561
1.6 305 442
2.0 353 378
3.0 442 258
3.6 481 206




Table 17, Catch in thousands of tons of Age 3+.

AREA
SA 5 SAS

Year - Adult Juvenile SA 5Z+6* Pt. Judith** SA 4WX SA 4Xb
1967 7.8 21.6, 221.9 0.2 133.1 27.9
1968 31.2 9.0 390.5 0.2 136.6 24.1
1969 30.9 17.1 328.0 1.0 111.8 24.2
1970 39.6 8.8 244.0 1.4 143.6 6.6
1971 37.7 7.6 256.5 1.4 71.4 7.7
1972 41.2 2.1 167.1 2.3 91.3 9.9
1973 16.0 8.2 226.1 4.2 111.2 15.9
1974 17.5 9.5 135.9 2.8 179.4 12.1
1975 21.0 4.8 141.1 4.4 180.3 13.2
1976 20.2 16.4 42.9 0.2 69.8 22.4
1977 =17,800 12.5 0.2 0.3
% of tota]l

catch 6.7 2.7 55.0 0.5 31.4 4.2
1967-1976

*Including Point Judith

**Inshore domestic winter fishery by vessels from Point Judith



Table 18. Gulf of Maine adult herring fishery monthly landings, tons, 1967-78.

1969

1978 1977 1976 1975 1974 1973 1972 1971 1970 1968 1967
Jan. 2884.0 2640.2 1020.9 35.7 - 1.0 0.1 332 354.0 1561.0 - 355.3
Feb. 4402.2  3419.0 880.7 366.0 544.0 1.0 0.5 - - 213.4 301. 90.1
Mar. 3073.1 3055.1 2926.5 3434.3 979.0 1780.4 1.6 1 139 - - 1192.7
Apr. 189.4 2779.7 3674.2 1469.2 3994.0 3106.4 2243.4 515 144 1075.8  2172. 990.6
May 443.0 1076.9 226.6 134.1 180.0 1887.4 3611.4 567 540.8 603.9 700. 284.8
June 495.9 1.9 3.8 71.1 183.0 2132.0 2899.5 1612 367 67.9 2730. 108.0
July 40.8 146.3 1297.3 2616.9 358.9 427.1 4782.5 2963 3335.3 2327.1 7423. 290.9
Aug. ~240.4 1807.9 2795.3 1727.3 3856.0 1420.1 11007.1 7917 6797.0 5335.0  8299. 392.1
Sept. 2141.4  1270.2 2895.2 2794.4  2851.0 452.9 6115.8 16694 8213.4 11013.3 7068. 1410.9
Oct. 1462.4 671.1 2334.5  3165.6 1429.0 4000.7 10472.9 5192 8422.7 4332.3 6138.2 1487.1
Nov. 2442.4 653.5 1956.9 3659.3 1470.0 459.0 1859.4 1410 4812.1 905.5 2856.2 1119.3
Dec. 1002. 6 369.2 113.4 1602.1  2253.0 528.0 145.9 1373 7913.7  4555.7 777. 85.2
Total  18817.6 17891.0 20124.5 21706.4 18097.9 16196.0 42918.2 38576 41039.0 31992.6 32705.0 7308.0




FRING IICKEINE 1RAVIUES By rWALGS
(»otrlc tony)

Table 18. 1947 to 1978 o

(Includeos tobst~r baii) -
Fonth 1947 1948 1249 1950 1951 1952 1953 1954 155 1956 1987 1958 1959 1960 1961
tknowa’  13,600.9 15,300.0 10,887.0 9, 140.0 !..oox.o 3.167.0 €,090.0 $,953.9 72,0010 6,190  €,053.0 "."J... mi,ui.n 9,|5o.oq ;1;;1—
Jsmwary “— - --- --- 5.9 - v - --- - --- 16.4 --- - 0. -
Fehroary - ~—— ‘-- - .1 - - —— - _—— - ’!.S -~ - .
March §65.4 - - - 1.0 1.7 - - - 100.0 - - 1.9
Aprid - -—- 5. - - —-- s1.s 158.4 <. - 19,8 i ——- 1.1 6.8
Moy 13.6 sei.0  1,415.1  $,747.7 $99.0  6,305.3  4,008.6 J1,460.5 2,¥M.1 0.6 5,976.4  1,140.7  1,302.0 1,293.4 9184
Jne 2,027.1 16,7961 13, M35.1 16,9504 4,854.9 12,6347 10,508.4  1,974.4 12,700.3 12,706.7 18,280.9 13,5¢5.6 u,m.cf B, IM.7  3,262.)

!
Juty 10,139.7 20,230.0  7,851.6 20,400.0  2,661.3 17,655.1 8,230.1 9,239.4  7,506.0 15,012.4 13,0094 20,1614 11,1116, 1707.4  3,071.4
pY— 13,076.5 11,4470 7.030.5 19.834.5  4,765.1 10,073.9. 6,056.7 S,131.7 €,437.3 15,636.3 0,03 19,200.8 11,000.1 ¢ 10,0697  3,667.%
Septemhar 10,5009  7,410.8 12,937.3 13,006.7 7,170.6 7,758.2  0,449.2  4,761.0 4,967.2 5,670.6 K STAR .7,537.9 s,ou,vi 5.924.4  5.056.0
October 10,0191 6,012.6 17,7317 5.486.2  €,974.1 7,948.9 10,954.8 . 6,065.7 5,015,0 7,605.1 5,079 7,713.¢ 21,1700 8,109.9 3,787.)
Movesher Aty 1,506 12,7648 1,714.7 3,644.0 3,707.0 1,786.8 1,132.0 1,626.9 1, IS4.1 1,789.4  4,110.1 1,339.8 706.3  1,315.9
Becember we s 56,3 - 1.8 €60.1 0.2 101.1 181.8 ee- 243.1 291.2 211.9 - 1.2 'R
Total £6,189.1 76,5i9.8 75,507.3 91,370.3 34,407.0 79,333.1 58,321.3 €3,995.9 43,483.6 66,747.1 6N.621.9 80,7509 §3,03.3 89,.M7.7 24,10.1
-rl;;c“l_mlas estimated lobster belt, T
Honth 1962 1963 1964 tysk 1966 1967 1968 1969 1370 1971 1972 173 1974 197% 1716 197 vy
Wknown! 10,3648 17,3064 0,465.4  2,387.7  3,145.6 1,n98.4 3,478.27 . I84.8 162.4 3.0 - - --- -
Sanunry 1.9 e - 618 a9ap 493 s5e. 4N4 _— —— $64.0 n2.1 1.1 8
February 106.7  --- 7.5 L9 3930 --- wae  siss nny Voo —-- ny o - 298.5 5719
March $41.4 - 167.8  1,365.9  640.3 4.8 19081 1,137.4 .- 5.6 - - — 850.5 4140
Aprid $10.9  ---- 5.4 se6.¢ 1736 3.2 1,410.6 152.7 5.0 71.7 - .- - 2.4 N 1
May 0.608.9 9" 96,3  1,904.9 267.7 .0 399.3 117.3 3.2 54,8 3410.0 - ame 5.5 2704 M1.3 /019
June 9,015.6 16,995.1 3,975.4  A,039.8  2,461.1 1,360.6¢ §,008.4 1,480.9 s 17 ses 0 37310 10458 1,m5.6 2.8 15116 3.571.6 /941
iy 10,108.0 1S,020.5  §,869.8  5,466.4 4,779.1 3,435  4.831.3  3,776.1 1,860.3 3, 189.1 S,108.1 3,469.7 4,265.7 1.620.4  6,502.2  8,87.2 furf
At 11,6051 13,870.8 4,687.6 7T,054.9 5,108.6 5.900.3 £,094.5 6,646.4 35,3098 3,519.0 S,056.0  4,089.7  4,267.4 3,466.9 5,042 7,300.7/0791.)
Septemher 11,1457 51904 A4,835.0  9,067.3 3,43.3 7,352.0 40771 4,811 N,610.7 1,064 1,371.2 1,179.9  1,515.5 2,216.2 46976  4.021.6 ¥y
October S.M0.9  3,030.0  5,017.9  1,590.1 2,067 4,106.6 3,595.8 2,518  12,506.1 pe6.8  1,017.7 3,084 4,715.3 1A0L0 39 50121 1948
Movemher s 4 108.2  1,1i86.2 152.4 753.4 ns.e 1,717.¢ 434.8 oN2.8 1, 277.¢ K60t B, 1744 1,630.8 851.%  1,92.4 ano. 4 1598
December =  --- . 6.7 - tos.0 7.1 11y - 0.3 5.6 .- 6.4 138.2 100.6 8.3 ¥4 ~
. A e ——— e e e St e ot et e e e . . o oo -

Total 69,207.4 &6,099.6 16,176.3 31,809.7 u.m.fu,ou.l/;o,sm.n/u,m.e’/ H,724.0  12,407.7 19,5105 16,3999 19,1412 15.1R2.1 30,195.0 12,356 29¢5

'lm'h-d«u estimated bobster belt,
2 R -




Table . Catch of herring in the-Georges Bank herring fishery (MT).

nar January February March April May Junel, July - August September October November December L

961 | 29 19 20 23 o 1 2,984 12,611 16,375 15,719 15,318 4,545 67,655
962 54 5,799 2,199 7,118 19,853 24,669 26,142 22,644 28,079 11,182 3,219 1,284 152,247
063 45 217 | 254 357 283 3,059 28,569 24,560 29,643 9,160 512 1,309 97,968
964 762 114 221 1,562 9,961 15,006 19,583 25;566 47,650 8,721 1,725 567 131,438
965 519 53 1,089 ‘5,796 8,641 7,078 1,311 1,342 11,496 1,999 910 2,648 42,882
966 1,179 1,470 3,b89 1,643 8,206 28,498 36,446 20,286 31,136 7,190 403 3,158 142,704
967 56 199 4,869 13,949 27,004 27,182 33,801 26,318 34,016 23,265 12,534 15,550 218,743
968 187 9,712 28,050 37,806 24{374 17,386 33,006 54,543 108,997 38,075 14,355 7,107 . 373,598
169 6,908 13,143 9,468 27,735 20,859 23,952 30,434 43,649 71,343 39,401 15,945 7,921 310,758
970 7,455 10,811 16,410 10,972 9,849 14,887 14,048 18,280 74,051 39,591 14,752 16,182 247,294
)71 4,630 10,357 8,085 10,306 15,956 19,215 22,873 30,155 - 69,001 - 54,948 13,402 - 8,446 267,374
372 1,607 4,262 5,132 5,708 5,603 10,434 ' 9,608 23,940 56,588 37,931 6,325 7,052 | 174,190
)73 5,350 i0,313 9,645 12,348 12,700 11,033 v 9,566 31,103 58,065 38,289 2,468 1,455 203,335
174 1,799 2,314 3,694 . 4,232 16,154 12,689 10,373 19,840 37,887 32,479 7,137 912 149,510
175 2,546 2,639 2,220 4,914 5,804 5,270 7,316 15,837 52,902 ' 31,046 6,988 8,614 146,096
76 239 250 221 1,127 1,196 1,031 /8 5,811 24,248 * 7,238 1,926 139 43,502

33,365 71,673 94,666 145,596 186,454 221,390 286,128 376,485 751,478 396,234 117,919 86,898 2,768,289
2085.3  4479.5 5916.6 9099.8 11653.9 13836.9 17883.0 23530.3 46967.3 24764.6 7369.9 5431.1 173018
1.21 2.59 3.42 5.26 6.74 8.0 10.4 13.6 27.1b 14.32 4.26 3.14 100.0




