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In 1964, 35 sawples of Georges Bank herring (2,549 fish) and 46
samples of coastal Gulf of Main herring (3,565 fish) were obtained for
study. Georges Bank herring were collected from research vessels and
commercial draggers. Coastsl Gul!l of Maine samples, obtained from
comuercial draggers and purse selners, were caught in waters beyond the
14mit of stop seinas and welr operators who fish the inshore waters for
lmnature herring. A few samples were taken from these inshore waters,
but are not a true 1ndex «f lhe population structure of this fishery.
This report compares the maturlty stapges, length, and ycar class composi-
tion for both Gecrges Bank and coastal Gulf of Maine populaticns of adult
herring.

The maturity scale proposed Ly ICNAF (Redbook, 196k} was used in
the classiflication of the verious gornadal stages. To simplify comparison
of seasonal developments, the stapges were grouped into three categories;
namely, 11 and J1T-MATURiNG. IV =znd V-FULL, and VI, VII and VI11-SPAWNED,
Immature fish (s:aive 1) were wnitted from the comparisons. The percentage
ozcurrence ol these groups by moenth is shown in Fig. 1. %The year of life
(ages determined from otuliths) and length comparison (natural total
length) for herring ducing 1962, 1963 and 1964 are shown in Fig. 2 and 3.
All fish oider than & years were combined into an &+ category.

Georpes Banlo.

Within the first six meoaths of the year, the majority of herriug
sampled werc maturing. The pervertage occurrence of maturing {ish
decreased during August and by Septaubor was minimal, Full fish were
first noted in June (no sawples in May). By August the majoritv of fish
were fully and the nunber decrezssed in September and Getober. No full
Fish were obtained in Novenber,. Spawaed fish were first collected in
the latter part of Aupust and were the first indication of the onset of
fall spawning. 7Th2 mean length of the spawning fish was 26.7 cn.
Evidence of a late dngost spawning was also indicated by the catches of
yolk sac larvae (mean length 5.% mm, range % - 7 mm) during an early
September cruise. The percentapge occurrence of spawned fish ingcreased
during September, reaching a peax in October, The bottom temperature
(in 1964) at the sites from which spawned herring were obtained ranged
from $.3° = 8.,6°C. in Septewber, 5.8° - 11.8°C, in October, and 7.8° =
8.9°C. in November. The onset of fall spawning in 1962 and 1963 occurred
duging late August and reached a peak in September, 1962 and in October,
19 3c

The majority of Banks herring sampled in 1954 were from the 1960
yesr-class (£0.2%), followed in percentage occurrence by the 1958 (12.0%),
1961 (8.3%), 1959 (B.7%), 1957 (5.8%), 1962 (5.7%), 1956 (1.1%) and 8+
(0.2%) year-classes. In 1963, the 1958 year-class dominated catches until
November, and after thal the 1960 year-class was deminant. 1In 1962, 1958
was the dominant year-class. The dominance of the 1960 year=-class was
first indicated in 1962 when it ranked third 1in percentage occurrence
{10.2%), and in 1963 when it ranked first (35«3%1)o 1 this year-class
follows the trend of the 1957 and 1958 year-classes it should continue
to provide a substantial contlrlibution to herring catches in 1965. Herring
of the 1961 yesr-class coniributed less than 1% of the fish sampled in
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1963, 8.3% in 1964 and can be expected to rank second in percentage
occurrence in 1965. Herring of the 1962 year-class contributed 5.7% of the
samples in 1964 and their contribution should increase in 1965,

In 1964, herring ranged in length from 14.5 - 34.5 cm and had a
mean length of 26.8 cm. The range in length of herring sampled in 1963
and 1962 was similar to that of 1964, Comparison of data from 1962-6k
indicated that thelneanlength of the 1960 year-class increased 6.5 cm and
the mean length of the 1958 year-class increased 2 cm.

Most of the herring sampled in 1964 and in previous years have
been from the waters of the northern portion of the Banks where they
congregate in the fall prior to spawning. A cruise in June, 1964 indicated
that large fish were dispersed throughout the Banks, approximately equal
catches per unit time belng obtained from trawl sets on the southwestern
part, southeastern part, northern peak, and the northern edge as far west
as Cultivator Shoals, The distribution of immature herring was restricted
to the northern portion of the Banks, principally in the vicinity of
Cultivator Shoals. During fall cruises, immature herring again were
obtained only in the vicinity of Cultivator Shoals, Apparently these fish
preferred the shallow waters of the Bank (20 fathoms or less) possibly
because temperatures were warmer than those of the deeper waters. In
early June, bottom temperatures of shallow waters sampled ranged from 9.2°-
9.8°C.; the temperature of the deeper waters ranged from 3.0° - §.2°C.
In October, the bottom temperature of shallow waters sampled ranged from
13,1° - 15.1°C.; the temperature of the deeper waters ranged from 4.8° -
13.1°C.

Coastal Gulf of Maine

The monthly percentage occurrence of maturing herring from coastal
Gulf of Maine was similar to that of herring from Georges Bank(Fig.l).
Full fish, first noted in March, increased in number through July, and by
August their maximum abundance was reached. During September there was a
sudden drop in this frequency and in October and November only a few full
fish were obtailned. The presence of spawned fish in every month (except
June and July) suggested the possibility of two spawning seasons in the
coastal waters, namely, fall-winter and spring. Spawned fish were obtained
in February. The last of the fall-winter spawners from the previous year's
spawning were obtained in early April (stage VIII) and were from the
waters of Cape Cod and southward. Fall spawned herring were first obtalned
in late August (and spawning for the first time) and had a mean length of
25,7 em. The peak of spawning occurred in September. The spring spawned
fish (stage V1I) obtained in May were 29,5 em in length and had all spawned
in previous years. These spring spawned fish, obtained from samples which
also included fall spawning individuals, were also from the waters of Cape
Cod and southward (no eastern samples available at this time of the yeargo
In 1963, the onset of spawning occurred in August, the peak of spawning 1
October. Spring spawning (stage VII) was also evident in 1963 in both
eastern (Eastport, Maine - in July) and western (Cape Cod and southward and
Small Point, Maine - in May and June) waters off the coast.

In 1964, no noticeable differences in gonadal development existed
between western and eastern coastal herring, while differences in year
class composition were apparent. The majority of herring sampled from the
coastal waters were from the 1960 year-class (Fig. 3). The percentage
occurrence of this year-class in eastern waters was 67.9%, in western
waters 40.6%. The rank and percentage occurrence of the other year classes
was different between the two regions, principally because younger fish
were more prevalent in the samples from the western waters. The range in
length of herring samples from the two reglons differed slightly. Eastern
fish ranged in length from 21.5 - 35.5 cm, western fish ranged in length
from 16,5 ~ 34,5 cm. The mean length of eastern fish was 27.8 cm, the
mean length of western fish was 27.0 cm, In 1963, 1958 was the dominant
year-class in the samples obtained in both reglons. The frequency occurr-
ence of young fish was again higher 1n western waters than in eastern
waters., The range in lengths in 1963 were similar to those of 1964,
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In the covastal walers lhe 1260 year-class was nol doainant prior
to 1964 . TIn 1962, no 1960 berrin: were obtained, while in 1063 only 17.4%
ol the herring were from this year-class, In 1962 Lhe dominant yerr-class
in the samples was 1959, and in 1903 the dominant year-class was 1956, If
the 1960 yeesr-class lollows a Lrend similar to the 1959 and 1958 year-
classes, 1t should remain dominant in herring catches 1in 1965,

In summary, differences in sexusl maturation, year~class and
length compositions were found belween coastal Gulf of Maine and Georges
Bank populations of adull herring. In 196%, the peak ol spawning occurred
earlier in coastal Gull of Maine than on Georges Bank. There has been
no evidence ol spring spawning on the Banks, while in coastal Gulf of
Maine spring spawning ocenrred in wesbern waters samples in 1964 and in
eastern and veslern walers samples in 1963, On Lhe Bauks, the 1960 year-
class was dominant in all samples thoughout the year, and the rank in
percenltage occurrence »f olher year-classes remained stable throughout the
vear. In 1963, the 19260 year-class was a2lso dominant in all samples,
althongh its numerical importance was not evident unlil Novembier and
December. Prior Lo Novemiber, Lhe 1958 yesr-class ranked first in percen-
tage occcurrence,

In coastal walters in 196”, Lhe 1958 year-class was dominant in the
gamples obtained during Lhe Ciest four months of the yesr (all samples
were [rom western waters), snd Lhe 1960 year-class was dominant during the
remaining eight months. The rank in percentage occurrence of olher year-
classes differed from Lhat of Georges Bank and in addition, varied con-
siderably throughoul the year. Diflerences in percentage occcurrence of
all year~-classes were also nobed belween vostern and eastern coastal
herring, eastern herring appearing to be mere closely allied to Banks
herring than to western coastal herring (Fig. 2 and 3). 1In 1963, the 1958
year-class wss dominanl having » higher f(reqguency occurrence in the
easlern coastal walers. 1In both 1964 and 1963, the 1959 year-class had
more nunerical imnportance ln the samples colleclted from coastal waters
than from those collected on Georges Bank. In 1964, 1962 and 1961 year-
class herring were oblained [rom mosl of the sampling sites in coastal
waters, bul were 1imilerl on Georges Bank to the waters of Cultivator
shoals. The sizc ol coasstal Guli of Maine herring was less than the young
fish (4 years and younger) f{rom Georges Bank, but the reverse was true for
{lsh 5 years and clder,
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Fiuvure 1, Monthly percentape occurrence of ponadal
stages of Georpes Bank and Gulf of Maine
herring in 1964, Numbers of fish sam-
pled are indicated.
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