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INTRODUCTION 

The National Marine Fisheries Service (NMFS), Northeast Fisheries 
Center (NEFC) has been involved in a major international cooperative 
research effort over the last decade on the early life history of sea 
herring (Clupea harengus L.) in the Georges Bank - Gulf of Maine area. 
Objectives of the program and sampling scheme were developed by the 
International Commission for the Northwest Atlantic Fisheries (ICNAF). 
The initial surveys were designed to measure the size of vq.rious spawning 
groups and larval dispersal from major spawning sites. Later, more in­
tensive sampling was focused on Georges Bank in an attempt to identify 
biological and physical mechanisms controlling larval growth and survival 
in the first six months of life and to evaluate their importance on eventual 
recruitment. As the program evolved the seasonal coverage was expanded and 
additional kinds of biological and physical data were collected. So far 
only a portion of the total data base has been analyzed, and for the most 
part only preliminary reports have been made chiefly as ICNAF and ICES 
documents. The most comprehensive treatment to date of the larval herring 
data is given by Lough, et ale (1979) and Lough and Bolz (1979), using the 
resul ts from the 0.505 mm mesh bongo samples. Boyar et al .. (1973) summarized 
larval herring data and other studies for the period 1962-1970. 

The purpose of this report is to provide a description of the sampling 
methods and basic larval herring data base for the overall ICNAF survey 
program and for data collected prior to and following the ICNAF surveys. 
The report documents field sampling methods and sorting protocols and 
summarizes larval herring data primarily for the 61-cm bongos, 0.505·mm 
mesh, for the period 1971-1978. Also included are larval herring catches 
taken in 20-cm bongos during autumn groundfish surveys by NEFC from 1968 to 
1970: Data presented for each survey include: 

1) Cruise track 
2) Larval herring abundance plots for two size groups 
3) Estimated length frequency of larval herring population 

by 1 mm intervals in each of three subareas 
4) Larval abundance estimates by 5 mm length intervals 

in three subareas 

Catch data for larval herring and other fish larvae and zooplankton from 
0.333 mm.mesh samp.les will be summarized in other reports. The entire series 
may be·published as special data reports of the North Atlantic Fisheries 
Organization, depending upon decisions by .the NAFO larval herring task 
force which meets in April 1980. 

FIELD SAMPLING METHODS 

Vessels, cruise dates, and other pertinent information are listed in 
chronological order in Table 1 for the 57 surveys included in this study. 
from 1968 to 1978. The station pattern, gear, and towing procedures have 
been modified over the course of this study and sampling designs can be 
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grouped into four periods: (1) 1968-1970, plankton tows made on NEFC' s 
groundfish surveys, (2) 1971, initial ICNAF larval herring surveys with 
step-oblique tows, (3) 1972-1974, ICNAF surveys over the whole region using 
the continuous oblique tow profile, and (4) 1975-1978, ICNAF surveys with 
concentration of sampling effort in the Georges Bank - Nantucket Shoals area. 

1968-1970 Surveys 

In 1968, 1969, and 1970, plankton hauls were made concurrently on 
NEFC groundfish surveys (stratified-random station design) conducted each 
autumn in the Georges Bank and Gulf of Maine area. A 20-cm bongo sampler 
(O.SOSmm mesh nets) was hauled.at 3.5 knots (6.5 km/hr) in a step-oblique 
manner during each 30-minute bottom trawl haul. Only a surface tow of 
5-15 minutes was made in water less than 27 ill depth. In water great'er than 
27 m, a step-oblique tow was made from a depth of 40 to 55 m with 3- to 5-
minute steps of SO m, 25 m, and surface. Step-oblique hauls, as opposed 
to integrated double-oblique profiles, 'can seriously bias larval abundance 
estimates if the larvae are vertically stratified in the water column. Herring 
larvae are known to migrate extensively in the water column, especially the 
older larvae, and ongoing studies at NEFC are looking critically at this 
problem. Also; there is evidence to suggest that larvae can escape the 
smaller bongos (20. em) more effectively than the larger bongos (61 cm). In 
addition, because of only a single survey conducted each autumn, and the 
relatively wide station spacing, the 1968-1970 surveys could easily have 
missed high-density aggregations of early stage larvae in known major spawning 
areas. Although this data is questionable and fragmentary for the reasons 
above, we have included it in our data base as an order-of-magnitude estimate 
of larval abundance at a time when the spawning stocks were still at a moder­
ately high level. 

1971 ICNAF Surveys 

When the ICNAF larval herring surveys were initiated in 1971, the plan 
was to cover the entire Georges Bank - Gulf of Maine with a standard grid of 
sampling stations 15-20 miles apart, at least once a month from September 
through December (Figure 2). At least five ICNAF countries have participated 
(Federal Republic of Germany, France, Poland, USA, USSR). Each survey usually 
required 15-20 days at sea and averaged about 6-8 stations per day depending 
on weather and amount of hydrographic and special sampling. Minimum sampling 
at each station included a bongo net haul and temperature-salinity profiles. 
A 3.5 knot double-oblique haul was made on station using a 61 cm bongo net 
sampler (0.505 and o. 333·mm mesh)~. A Braincon V-fin depressor (122 cm) 
was used to achieve the desired wire angle of 45 0 for the relatively high 
towing speed and a Bendix or Benthos time-depth recorder was attached to the 
wire near the bongo' for a permanent trace of the haul profile. GeneralOceanics 
flow meters were tied in the mouths of each bongo net to calibrate the amount 
of water strained. A figure of the gear configuration and other details can 
be found in Smith and Richardson (1977, p. 20). The bongo gear was deployed 
at SO m/min to. a maximum depth of 200 m or to within 5 m of the bottom in 
shoaler areas. The rate of retrieval was at 20 m/min up to 40 m depth and 
changed to a step-oblique profile up to the surface sampling 202m steps, 
1 min at each step. On ALBATROSS IV 71-07, the bongo gear was retrieved 
continuously at 10 m/min in the upper 40 m. 
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1972-1978 Surveys 

Beginning in 1972, the tow profile was changed such that the maximum 
depth of tow was only to 100 m and a continuous retrieval rate :of 10 m/min 
was used from maximum depth of tow to the surface. In a standard ICNAF bongo 
haul ranging in dur~tio.n from approximately 5 to 25 min, each 61-cm bongo net 
filters between 100 and 1000 m3 of water, depending on the duration (maximum 
depth) of the haul. 

Extrusion of small larvae through the mesh and escapement of large 
larvae are two possible sources of errors in the larval herring sampling. 
Extrusion can be a significant problem for the retention of relatively small 
organisms, especially at high towing speeds (Smith and Richardson 1977). 
Theoretical measurements of larval herring skull widths vs the mesh diagonal 
indicate that minimum lengths for complete retention could be 9.0 and 7.5 mm 
for 0.505 and 0.333 ,mmmesh, respectively (Colton and Green 1975). The 
extent of extrusion of the small larvae has not yet been estimated adequately 
from the samples. Graham and Chenoweth (1973) found no evidence of extrusion 
of recently hatched herring larvae (4-9 mm) through mesh sizes of 0.253, 0.333, 
0.366, and 0.505 mm made from high-speed tows (5 knots). However, abundance 
estimates made in this paper indicate that~ most of the' 4~6m larvae 
are not represented in the 0.505mm mesh samples. Therefore extrusion of small 
larvae is probably a source of bias in estimates of recently hatched herring 
larvae; another probable bias is the fact that samplers do not normallY,get 
closer than 5 m to the bottom and thus may miss the smallest-size larvae as 
noted by Colton and Green (1975) and Wood (1975). 

The size of herring larvae at which significant escapement occurs from 
the 61 cm bongos at 3.5 knots has not been determined. Analysis of night/day 
catches so far has not provided any significant diel differences during the 
first 6 months. Escapement does not appear to be a major problem even as late 
as March, but some night/day adjustment probably will be made when all the 
data are analyzed. The larval herring towing speed of 3.5 knots is a compromise 
between slow hauls to minimize extrusion of small larvae and fast hauls to 
minimize escapement of larger larvae. 

In February 1974 the USA (NEFC) began a series of February surveys to 
examine the overwinter survival of herring larvae. In June 1974 an ICNAF 
EnvirOl1mental Working Group recommended more intensive studies of factors con­
trolling the recruitment process of sea herring. A small bongo sampler (20 cm) 
wi th fine mesh nets (0. 165 and, 0.053 mm mesh; the 0.053 mm net was replaced 
wi th a O. 253 mm, net the following year) was added to the 61 cm bongo array 
starting in autumn 1974. Since the 1975 season, sampling effort has been 
concentrated on the Georges Bank - Nantucket Shoals area (Figure 2) so that 
more frequent and intensive surveys could be made in this area of traditionally 
heavy spawning. A finer grid of plankton stations was employed in areas of 
heavy spawning aggregation, and more complete hydrographic coverage, as well 
as measures of nutrients, chlorophyll, and primary production were added when 
possible. 
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Neuston surface hauls (10 min duration) using a 1x2-m or !.,zx1-m hollow 
aluminum rectangular frame (0. 50S-nun mesh) generally were made at the same 
time as the bongo tows 'during' the' 197 4-Z6" s:easons. 

1978 Patch Study 

The ICNAF larval herring program culminated in 1978 with the multi­
disciplinary Georges Bank Larval Herring Patch Study (Lough 1979; Wright 
and Lough 1979). The objective of this study was to identify and follow a 
relatively small «lSkm) patch of recently hatched herring larvae to provide 
short-term (hours and days), fine-scale estimates of growth, mortality, and 
dispersal of a uniform age larval population in relation to similar scale 
variations in their physical and biological environment. Results learned 
from this special study will be used to evaluate larval population and 
environmental events observed from the standard mesoscale larval surveys. 
Strategies for combining microscale and mesoscale observations in larval 
fish studies have been developed in an ICES Report of the Working Group on 
the Distribution of Larval Fish (Anon. 1979). 

1979 to Date 

MARMAP ichthyoplankton surveys have supplanted the ICNAF larval herring 
surveys since 1979. The MARMAP program has provided at least six 30-day 
surveys per year since fall 1976 covering the coastal region between Cape 
Hatteras and the Scotian Shelf. During each survey approximately 135 stations 
are sampled, 25-35 km apart, with the standard array of large and small bongo 
nets described previously. In contrast to the ICNAF haul profile, the smooth­
oblique ca. 1.5 kt bongo MARMAP hauls sample to a maximum depth of 200 m and 
are retrieved at a rate of 20 miminG 

SAMPLE PROCESSING 

Each participating country initially was responsible for sorting and 
measuring herring larvae from the 0.505 mm mesh samples and reporting stand­
ardized summaries and results as ICNAF Research Documents in time for the 
annual meetings. The 0.333-nun mesh samples were supposed to have been saved 
for future sorting to provide a more refined analysis of larval herring as 
well as other ichthyoplankton, particularly for small larvae that may have 
been extruded through the coarser mesh (.505-mm). Also selected samples from 
the .333-mm series were to be processed for dominant zooplankton to describe 
the distribution and abundance of the larger planktonic prey organisms of 
larval fish. 

Despite protocols to standardize the laboratory processing of the 
O.50S-mm mesh samples, various subsampling methods and length conventions 
(standard length, total length, nearest mm, mm below) have been used in 
sorting and measuring the larvae by the participants (see Table 1). These 
problems and their effect on larval length frequency distributions were 
examined by Lough (1975a). Usually all larval herring were removed from the 
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entire 0.505 sample; subsampling was required on samples of high larval 
densities. The size qf the aliquot for counting and measuring larvae was 
not reported in most cases. The US typically measured up to 100 larvae 
per sample. Most of the 0.505 nun mesh larval herring measurements used 
in this report represent standard length to the nearest millimeter. Cruises 
using other measurement conventions have been corrected based on regression 
relationships from the literature. The corrected length-frequencies probably 
lie within + 0.5 nun of the standard length to the nearest millimeter for 
preserved larvae. 

Larval herring data in this report were processed from the 0.505 mID 

mesh, 61-cm bongo samples, representing 52 of the 57 cruises. Of the remain­
ing five cruises, the 0.505 mm, 20-cm bongo samples were used from the three 
ALBATROSS IV cruises of the 1968-70 seasons, and the 0.333 nun, 61-cm bongo 
samples were used from the ANTON DOHRN 77-03 and ALBATROSS IV 78-02 cruises. 
As of January 1980, the total ichthyoplankton has been processed from all the 
0.333 nun mesh, 61-cm bongo samples, 1971-76 seasons (29 cruises), by the 
Polish Sorting Center (Morski Instytut Rybacki) Szczecin, Poland, established 
in 1974. Standard i4ARMAP sorting protocols have been used on the 0.333 samples 
(Sherman et ale 1976; Sherman and Colton 1976) which should eliminate the 
subsampling and measurement inconsistencies of the 0.505 s:amples and reduce 
errors incurred from possible extrusion through the coarser mesh. Larval 
herring data from both the 0.333- and 0.505 nun mesh samples will be used in 
future analyses as soon as quality control on the .333 nun data is completed. 

Basic station, haul, and standardized larval data from each cruise were 
processed through the MARMAP Biostatistical Unit, NEFC Narragansett, RI, and 
presented to us in the form of various standard computer sununaries and plots 
(Station Activity Summary, Net Tow Data, Plankton Summary-station abundance 
of larvae by length categories). Examples of these computer outputs can be 
found in Lough (1976b). Various internal audits have been incorporated into 
the computer routines to provide quality control of the data in addition to 
the initial quality control procedures prior to- computer entry. However, some 
discrepancies between the paired 0,;333- and 0.505 sample series still have to 
be resolved. In some cases, pre-sorting of 0.333 nun samples (before shipment 
to the Polish Sorting Center) precludes their use for abundance estimates. 
In other cases 0.333 mm samples are· missing. Consequently a mixture of 0.333-
and 0.505 mm samples must be used for some surveys. 

Preliminary temperature and salinity plots have been completed for most 
of the cruises and are available through Dr. W. Redwood Wright, Fishery 
Oceanography Investigation, NEFC, Woods Hole, MA. Information on the status 
of nutrients and primary production measurements made in recent years can be 
obtained from Dr. Marvin D. Grosslein, NEFC, Ecosystems Dynamics Investigation, 
as well as the status of zooplankton processing on samples from the same series. 
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PRESENTATION OF DATA 

2 Larval herring catches were first standardized to numbers per m sea 
surface area by 1 mm and 5 mm length classes and total numbers, and expanded 
to the average rectangular area (1.16xI09m2) represented by each standard 
station on the original sampling grid according to the following formula: 

where 

N = CZ A 
Z 

N = number of larvae per square meter 
surface represented by station 

C = catch of larvae 
Z = depth of tow in meters 

sea 

V = volume filtered by net in cubic meters 
A = area in square meters represented by station. 

When more than one sampling station was located within a standard rectangular 
area, an average larval abundance estimate was calculated. 

The study area was divided into four subareas so that the larval data 
could be consolidated into the main spawning stocks or sites (Figure 3). 
For convenience, the Western Gulf of Maine larval herring subarea corresponds 
with ICNAF statistical subarea 5Y; the Eastern Gulf of Maine corresponds with 
the northwestern part of ICNAF subarea 4X; and the Georges Bank - Nantucket 
Shoals subarea, combined in this report, corresponds approximately to the 
northern part of ICNAF subarea 5Ze and 5Zw. For each cruise and subarea 
larval abundance was estimated by various length classes. Tables 2-4 summarize 
abundance of herring larvae by 5 mm length classes and total numbers for the 
Georges Bank - Nantucket Shoals, Western Gulf of Maine, and Eastern Gulf of 
Maine. Tables 5-57 list in chronological order individual cruise-subarea 
larval herring length frequency abundances by 1 mm size classes, sample mean 
length, standard deviation, and 95% confidence limits. Length frequency summary 
tables by 1 mm size classes for the 1971 season's RORQUAL cruises, Western Gulf 
of Maine are not included in this report as the data was available only as 
>10 mm, 10-15 mm, >15 mm length classe.s (Graham et al. 1972b, NEFC unpublished 
data). For each of the 57 cruises, the cruise track, stations sampled, and 
the number of larvae per 10 m2 at each station for larvae less than 10 mm 
length and total larvae are plotted in Figures 4-159. Plots of larval abundance 
by other 5 mm length categories are not included here. 

DISCUSSION 

Herring, which have demersal eggs, typically spawn on gravelly or red 
algal substrate at a mean depth of 40 m or less, in waters characterized by 
strong mixing processes (Drapeau 1973, Cooper et ale 1975). Hatching of 
larvae at 4-6 mm occurs 8-9 days after spawning at a temperature of 100C 
(Cooper et al. 1975). Station abundance estimates of larvae less than 10 mm 
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length represent the recently hatched larvae and by noting their location 
and change in abundance between successive cruises, one can define major 
spawning sites and the general shape of the spawning curve for the various 
subareas. Spawning typically occurs progressively later from north to 
south in the study area. Recently hatched larvae «10 nun length) are found 
from September-early October along the southwestern Scotian Shelf, particularly 
Lurcher Shoals, and along the coastal Western Gulf of Maine. The northeastern 
part of Georges Bank is another major spawning area where recently hatched 
larvae normally attain maximum abundance by late October. The Nantucket Shoals 
spawn hatch 1-2 weeks later than those on Georges Bank and typically peak in 
abundance by early November. Larvae from these spawning areas disperse 
rapidly and can be found at times in the Central Gulf of Maine and in the 
Slope Water south of Georges, but generally the bulk of the population is 
found throughout the season within the 100 m contour, the shoaler waters in 
which they originated. There is evidence to suggest that larvae from spawning 
sites along the southwestern Scotian Shelf are transported into the Bay of 
Fundy and may mix to some extent with larval populations from the Western 
Gulf of Maine. Larvae originating on northeastern Georges Bank typically 
disperse to the southwest across Georges at the rate of 1-2 miles per day 
(Bumpus 1976) and intermix with larvae originating from the Nantucket Shoals. 
There is little evidence from these data to suggest any significant cross 
transport of larvae between Georges Bank and Browns Bank, nor between coastal 
Western Gulf of Maine and Nantucket Shoals, at least as larvae during their 
first six months of life. 

Survey coverage of the Georges Bank - Nantucket Shoals stations where 
larvae occurred was virtually complete from September through December for 
the 1971 and 1972 seasons, and from September through February for the 1973 
through 1977 seasons (Table 2). A fairly even progression of larval abundance 
by successively larger size classes can be noted from cruise to cruise each 
season. The Georges Bank - Nantucket Shoals area represents our most complete 
and intensive time series of data. However, the shoal waters «25 m) of 
Nantucket Shoals have not been sampled adequately in all years and this area 
'may be an important nursery ground for larvae as well as juveniles . Also, 
at times the surveys have not been able. to extend their coverage far enough 
off the southern edge of the shelf and, also at times, the most western limit 
of Southern New England waters to encompass the larval population through the 
course of their early life. Other possible sOUrces of error in the estimation 
of larval abundance are discussed by Lough, et ala (1979). 

Coverage of the Western Gulf of Maine is much less complete in terms 
of surveys encompassing entire spawning seasons, and stations occupied, and 
especially so for the Eastern Gulf of Maine (Tables 3 and 4). Sampling was 
done only on the southwestern Scotian Shelf which leaves the possibility 
that larvae observed there may have been transported into this area from the 
northeastern Scotian Shelf. The inshore Western Gulf of Maine area was 
covered fairly intensively when a cruise was mounted but a series of back-to­
back cruises was not carried out in most years to provide a time series of 
data comparable to that for the Georges Bank - Nantucket Shoals area. The 
1971, 1972, and 1974 seasons provide the best seasonal sampling coverage for 
the coastal Western Gulf of Maine and the 1971, 1973, 1974, and 1975 seasons, 
for the Eastern Gulf of Maine. 
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Preliminary analyses on various parts of the larval herring data base 
have been made by participating scientists primarily in ICNAF or ICES 
Research Docunients~ notably by Graham, et ale (1972a, b, 1973), Schnack 
(1974a, b, 1975), Bumpus (1976), and Lough (1976b) with a recent preliminary 
analysis of the entire time series by Lough, et ala (1979) and Lough and 
Bolz (1979). Supplementary data on the older herring larvae collected during 
winter-spring cruises in the Georges Bank area have been reported by Joakimsson 
(1976), Davis (1975), Davis and Morris (1976), and Grimm (1977). Additional 
data is available throughNEFC from spring groundfishand MARMAP plankton 
sampling in the form of data tables. Most of the winter-spring larval herring 
data are fragmentary in terms of timing and coverage, and on the MARMAP cruises 
somewhat different sampling methods were used. P~liminary larval herring 
otolith aging analysis has been reported by Rosenberg and Lough (1976) and 
larval herring gut content and condition factor analyses by Damkaer and Au 
(1974) and Cohen and Lough (1979). Studies of the ichthyoplankton community 
or, on larval species other than herring utilizing parts of the ICNAF larval 
herring data base, have been reported by Colton and Byron (1977), Colton, 
et al. (1978), Smith, et ale (1978, 1979), Grimm (1978), Joakimsson (1978), 
and Bolz, et al. (~979). Zooplankton studies have been reported by Drzyeimski, 
et al. (1974) and Dube, et al. (1977). Georges Bank phytoplankton species 
have been enumerated by Ringer (1978). Nutrients, chlorophyll, and primary 
production studies have been reported by Cohen and Wright (1978, 1979), Cohen, 
et ale (1979), and O'Reilly and Busch (1979). Summaries of hydrographic 
observations have been made by Barinov and Bryantsev (1971), Furtak (1973), 
Bryantsev (1974), Sigaev (1974), Schlitz (1975), Pawlowski and Schlitz (1976), 
Schlitz (1976), Wright (1977), Furtak (1978), and Sigaev (1978). A correlation 
of water temperature with spawning times for Georges Bank herring was made by 
Berenbeim and Sigaev (1978). 

The last comprehensive review of the status of the ICNAF larval herring 
data base was held 20-23 June 1977 at the Polish Sorting Center in Szczecin. 
A detailed report of the workshop (Grosslein 1977) is available upon request. 
The next meeting of the Larval Herring Program Task Force to undertake the 
analyses of the extensive data base will be held 28 April-2 May 1980 in 
Woods Hole, Massachusetts (see NAFO Circular Letter 80/3). 
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Table 1 . Summary of cruise data, 1968-78, used in the abtmdance estimates of larval herring 
in the Georges Bank - Gulf of Maine area. 

Nwnber 
Cruise Survey Geographical Mesh size of Larval herring 

Vessel NUTIlber type Dates Area Code Gear sorted stations length measurement 
(microns) sorted convention 

1968 
1) ALBATROSS IV 68-17 GF 11,111 28 Oct.-26 Nov. 1-6 20 cm bongo 505 134 TL, Nmm 

1969 
2) ALBATROSS IV 69-11 GF II,III 27 Oct.-23 Nov. 1-6 20 cm bongo 505 113 TL, Nmm 

1970 
3) ALBATROSS IV 70-06 GF II,III 15 Oct. -21 Nov. 20 cm bongo 505 180 TL, Nmm 

1971 
4) RORQUAL R-4-71 LH 09-16 Sept. 6 60 cm bongo 505 49 TL, Nrnm 
5) CRYOS 71-01 LH 09-24 Sept. 1,2,4,6,7 60 cm bongo 505 116 1TL, Nmm 
6) DELAWARE II 71-04 LH 21 Sept.-04 Oct. IJ,2,4,6,7 60 cm bongo 505 123 SL, Nmm 
7) RORQUAL R-5-71 LH 22 Sept.-Ol Oct. 6 60 cm bongo 505 47 TL, Nmm 
8) VIANDRA 71-01 LH 09-25 Oct. 1,2,4-6 60 cm bongo 505 107 1SL, mmB 
9) RORQUAL R-6-71 LH 13-25 Oct. 6 60 cm bongo 505 48 TL, Nmm 

10) RORQUAL R-7-71 LH 27 Oct.-08 Nov. 6 60 cm bongo 505 47 TL, Nnun 
11) WALTHER HERWIG 71-01 . LH 28 Oct.-12 Nov. 1,2,4,6,7 60 cm bongo 505 118 SL, mmB I 

I 12) ALBATROSS IV 71-07· LH 02 - 17 Dec. 1,2,4-7 60 cm bongo 505 155 SL, Nmm .-. 
.j::::.. 

1972 I 

13) LUCILLE B 72-01 LH 02-06 Sept. 6 60 cm bongo 505 11 TL, Nmm 
14) ALBATROSS IV 72-07 LH 21-24 Sept. 6 60 cm bongo 505 63 SL, Nmm 
IS) ARGUS 72-01 LH 22-30 Sept. 1,4 60 cm bongo 505 70 SL, Nmm 
16) WIECZNO 72-01 LH 02-28 Oct. 1,2,4-7 60 cm bongo 505 130 TL, Nmm 
17) ARGUS 72-02 LB 12-28 Oct. 1,,2,4,6,7 60 cm bongo 505 111 SL, Nmm 
18) DUCHESS II 72-01 LH 18-22 Oct. 6 60 cm bongo 505 63 TL, Nmm 
19) ANTON DOHRN 72-01 LIl 31 Oct.-12 Nov. 1,2,4,6,7 60 cm bongo 505 105 TL, mmB 
20) DUCHESS II 72-02 LH 06-12 Nov. 6 60 cm bongo 505 63 TL, Nmm 
21) ALBATROSS IV 72-09 LH 02-20 Dec. 1,2,4-7 60 cm bongo 505 127 SL, Nmm 

1973 
22) CRYOS 73-01 LH 16-28 Sept. 1,2,4 60 cm bongo 505 76 TL, Nmm 
23) WIECZNO 73-40 LH 28 Sept.-20 Oct. 1,2,4-7 60 cm bongo 505 140 SL, mmB 
24) BELOGORSK 73-01 LH 15 Oct.-Ol Nov. 1~2,4,6,7 60 cm bongo 505 119 1TL, mmB 
25) WALlHER HERWIG 73-43 LH 28 Oct. -08 Nov. 1,2,4,6,7 60 cm bongo 505 121 SL, mmB 
26) ALBATROSS IV 73-08 GF III 30 Oct.-20 Nov. 4,6,7 60 em bongo 505 53 SL, Nmm 
27) ALBATROSS IV 73-09 LH 04-20 Dec. -1,2,7 60 cm bongo 505 111 SL, Nmm 
28) ALBATROSS IV 74-02 LH 11-22 Feb. 1,2 60 cm bongo 505 58 SL, Nmm 



Table 1. continued 

1974 
29) CRYOS 74-04 LH 07-24 Sept. 1,2,4,7 60 em bongo 505 115 SL, Nmm 

I 30) DUCHESS 74-01 LH 09-14 Sept. 6 60 em bongo 50S 20 SL, Nuun 

31) WIECZNO 74-01 LH 27 Sept.-18 Oct. 1,2,4-7 60 em bongo 505 145 SL, mUlB 
32) DELAWARE II 74-12 LH 08-16 Oct. 6 60 em bongo 505 56 SL, Noon 
33) PROGNOZ 74-01 LH 18-30 Oct. 1,2 60 em bongo 505 90 TL, mmB 
34) ALBATROSS IV 74-11 GF III 30 Oct.-12 Nov. 4,5,6,7 60 em bongo 505 52 SL, Nmm 

35) ANTON DOIIRN 74-01 LH 16-23 Nov. 1,2 60 em bongo 505 75 5L, mmB 
36) ALBATROSS IV 74-13 1.11 04-19 Dec. 1,2,5,7 60 em bongo 505 108 SL, Nrum 
37) ALBATROSS IV 75-02 LH 12-28 Feb. 1,2 60 cm bongo 50S 86 SL, Nnun 

1975 
38) CHALLENGE 75-01 LH 04-09 Sept. 6 60 cm bongo 505 22 SL, Nmm 
39) DELAWARE II 75-15 LH 23 Sept.-02 Oct. 6,7 - 60 em bongo 333 77 SL, Nmm 
40) BELOGORSK 75-02 LH 25 Sept.-08 Oct. 1,2 60 em bongo 505 90 ?SL, nunB 
41) ALBATROSS IV 75-12 GF II 07-23 Oct. 6 60 cm bongo 505 16 S1., Nnun 
42) BELOGORSK 75-03 LH 17-30 Oct. 1,2 60 cm bongo 505 85 ?SL, nunB 
43) ANTON DOHRN 75-187 LI-I 01-18 Nov. 1,2,7 60 em bongo 505 143 SL, mmB 
44) ALBATROSS IV 75-12 GF III 07-18 Nov. 4-7 60 cm bongo 505 32 SL, Nmm 
45) ALBATROSS IV 75-14 LH 05..:17 Dec. 1,2 60 cm bongo 505 94 SL, Nmm 
46) ALBATROSS IV 76-01 LII 10-25 Feb. 1,2 60 em bongo 505 116 SL, Nmm I 

1976 ~ 

U1 

47) ANNANDALE 76-01 LI-I 01-18 Oct. 6,7 60 em bongo 505 80 SL, Nmm I 

48) WIECZNO 76-03 LH 14 Oct.-03 Nov. 1,2,7 60 em bongo 505 112 SL, Nmm 
. ! 49) ALBATROSS IV 76-09 GF III 09-23 Nov. ~. 4-6 60 em bongo 50S 22 SL, Nnun 

50) ANTON DOHRN 76-02 LH 15-29 Nov. 1,2,7 60 cm bongo 50S 134 SL, Nmm 
! 51) RESEARCHER 76-01 LH 27 Nov.-II Dec. 1,2,7 60 em bongo 505 110 5L, Nmm 

52) MT MITCHELL 77-01 LH 13-24 Feb. ·1,2,7 60 em bongo 505 118 SL, Nmm 
1977 

53) WIECZNO 77-06 LH 04-24 Oct. 1,2,7 60 em bongo 505 148 SL, Nnun 
54) ARGUS 77-01 LII 15 Oct.-II Nov. 4-6 60 cm bongo 505 23 5L, Noon 

I 55) ANTON DOHRN 77-03 LH 01-18 Nov. 1,2 60 em bongo 333 115 SL, Nmm 
56) DELAWARE II 77-13 LH 08-20 Dec. 1,2 60 em bongo 505 62 SL, Noon 

1978 
57) ALBATROSS IV 78-02 LH 14 Feb. - 8 Mar. 1,2 60 em bongo 333 105 SL, Nmm 

Total 5106 

GF Groundfish Geographical Area Code 
Ltl = Larval herring 1 Georges Bank 5 = Central Gulf of Maine SL, Nnun =Standard Length, 

2 = Nantucket Shoals 6 = Western Gulf of Maine nearest rum 
3 = Southern New England 7 = Jeffreys Ledge SL, mmB =Standard Length, 
4 = Eastern Gulf of Maine (Scotian Shelf) 8 = Bay of Fundy mm Below 

TL, Nmm =Total length, 
Nearest mm 

TL, nunB =Total length, 
rnrn Below 



Table 2. Sun-mary of estimated abundance of herring larvae by lerlqth classes for each-cruise in the 
Georges ~ank-Nantucket Shoals area, 1968-77 seasons. 

Percentage 
Area positive 

Cruise Estimated Abundance (No. Larvae x 10-9) By Size Class (mm) Cruise Hiddate Surveyed area for 
Year Vessel No. of cruise ~12x 109} larvae <10 10-15 15-20 20-25 25-30 30-35 35-40 >40 Tota! 

1968 Albatross IV 68-17 28 Oct. 63.80 54.55 117.70 165.30 139.50 15.60 1.10 419.20 

1969 Albatross IV 69-11 01 Nov. 61.48 41.51 12.50 539.50 427.20 32.50 7.20 0.30 1019.20 

1970 Albatl'oss IV 70-60 22 Oct. 76.56 51.52 416.90 535.90 51.90 11.00 1015.70 

1971 Cryos 71-01 16 Sep. 78.88 17.65 224.23 14.78 239.01 
Delaware II 71-04 27 Sep. 82.36 26.76 395.15 64.34 27.30 0.26 0.06 487.11 

. Viandra 71-01 17 Oct. 77 .14 60.15 322.21 260.48 155.87 67.45 16.10 0.24 822.35 
Walther Hen-rig 71-01 05 Nov. 81.20 47.14 99.64 332.25 85.13 31.57 7.29 1.34 557.22 
Albatross IV 71-07 09 Dec. 83.52 55.56 3.11 28.26 214.29 103.59 4.21 0.32 353.78 

1972 Ar.gus 72-01 26 Sep. 52.20 17.78 64.35 48.12 2.50 0.12 115.09 
Wieczno 72-01 14 Oct. 92.80 46.25 313.14 394.25 116.58 3.42 0.75 828.14 
Argus 72-02 20 Oct. 87.00 58.67 807.91 322.25 314.41 21.61 1466.18 
Anton Dohrn 72-01 05 Nov. 90.48 66.67 258.61 214.05 57.32 10.29 0.16 540.43 
Albatross IV 72-09 10 Dec. 93.96 61.73 1.01 73.51 80.92 24.08 2.38 0.24 182.14 

1973 Cryos 73-01 19 Sep. 51.04 13.64 136.22 5.26 141.48 
Wieczno 73-40 09 Oct. 92.80 42.50 2661.04 600.80 121.82 8.01 3391.67 I 

I--l 
Belogorsk 73-01 23 Oct. 93.96 70.37 6557.43 1495.71 808.18 52.27 0.32 0.16 8917.07 0\ 
Wa lther l1erwi 9 73-43 02 Nov. 92.80 77 .50 2624.32 779.52 517.92 88.29 10.75 4020.80 I 

Albatross IV 73-09 13 Dec. 95.12 86.59 105.87 136.09 476.69 269.75 9.60 0.65 998.65 
1974 Albatross IV 74-02 14 Feb. 66.12 54.39 0.40 0.43 7.99 21.90 16.96 2.97 50.65 

1974 Wieczno 74-01 07 Oct. 96.28 24.10 1524.46 5.96 0.92 1531. 34 
Prognoz 74-01 24 Oct. 91.64 72 .15 4635.68 833.94 53.11 1.98 5524.71 
An ton Dollrn 74-01 19 Nov. 81.20 81.43 1196.33 648.14 429.29 41.90 1.24 2316.82 
Albatross IV 74-13 13 Dec. 96.28 74.70 16.37 523.21 454.60 201.42 17.54 0.68 1213.82 

1975 Albatross IV 75-02 14 Feb. 91.64 48.10 1.32 16.30 37.68 14.66 0.96 0.19 71.11 

1975 Belogorsk 75-02 01 Oct. 93.96 15.43 65.02 0.47 0.63 66.12 
Belogorsk 75-03 23 Oct. 95.12 60.37 2426.26 529.40 14 .19 2969.85 
Anton Dohrn 75-187 09 Nov. 100.92 70.11 497.71 854.27241.66 2.20 1595.84 
Albatross IV 75-14 09 Dec. 96.28 62.65 7.02 31.91 125.52 42.05 4.06 0.17 210.73 

1976 Albatross IV 76-01 16 Feb. 99.76 45.35 1.95 44.47 86.14 16.13 148.69 

1976 Wieczno 76-03 24 Oct. 96.28 15.36 2.39 23.84 5.89 0.12 32.24 
Anton Dohrn 76-02 22 Nov. 96.28 20.48 0.30 3.49 8.01 0.40 12.20 
Researcher 76-01 04 Dec. 84.68 31.85 0.15 2.49 7.10 1.11 10.85 

1977 Ht. Hitche 11 77-01 18 Feb. 95.12 23.-48 1. 55 3.72 1.77 7.04 

lie 1977 Wieczno 77-06 14 Oct. 63.80 21. 79 306.48 77 .62 5.69 2.56 392.35 
Anton Dohrn 77-03 09 Nov. 93.96 49.38 16.40 111.70 215.53 2.42 346.05 
Delaware II 77-13 14 Dec. 68.44 34.75 7.96 0.90 5.97 2.21 17.04 

1978 Albatross IV 78-02 24 Feb. 96.28 16.87 0.30 1.25 2.13 2.16 0.43 6.27 



Table 3 . SWllInary of estimated abundance of herring larvae by length classes for each cruise in the Hestern 
Gulf of Maine, 1969-77 seasons. ~ 

Area Cruise Estimated Abwldance (No. Larvae Xl0- 9) by Size Class (mm) Year Vessel Cruise No. Middate Surveyed Percentage Positive 
of Cruise (m2x 109) Area for Larvae <10 10-15 15-20 20-25 25-30 30-35 35-40 >40 Total 

1969 ALBATROSS IV 69-11 01 Nov. 25.76 21. 74 0.50 2.50 3.00 

1970 ALBATROSS IV 70-06 22 Oct. 28.00 48.00 4.20 1.55 1.90 2.10 0.50 10.25 

1971 RORQUAL~ R-4-71 12 Sep. 21.84 46.15 31. 70 40.29 8.76 80.75 
RORQUAL R-5-71 26 Sep. 21.84 66.67 29.21 38.33 53.01 120.55 
VIANDRA 71-01 18 Oct. 19.04 35.29 0.71 0.91 0.92 0.26 2.80 
RORQUAL 1 R-6-71 19 Oct. 21.84 100.00 353.04 50.50 35.00 438.54 
RORQUAL

1 
R-7-71 02 Nov. 21.84 100.00 4.95 31. 28 45.23 81.46 

WALllJER HERWIG 71-01 04 Nov. 15.68 28.57 0.11 1.00 1.22 0.11 2.44 
ALBATROSS IV 71-07 10 Dec. 36.96 24.24 1.05 2.80 0.96 0.52 5.33 

1972 LUCILLE B. 72-01 04 Sep. 25.20 22.22 43.74 13.22 0.75 57.71 
ALBATROSS IV 72-07 22 Sep. 25.20 75.56 73.23 98.00 35.60 2.40 0.14 209.37 
WIECZNO 72-01 16 Oct. 19.04 47.06 2.70 2.50 2.20 1.00 8.40 
DUCHESS I r- 72-01 20 Oct. 25.20 100.00 91.60 99.10 49.50 30.60 7.00 277.80 
ARGUS 72-02 21 Oct. 12.32 45.45 0.30 2.70 4.20 1.40 0.50 9.10 
ANTON DOHRN 72-01 06 Nov. 12.32 63.64 5.30 2.80 1. 90 1. 70 0.20 0.30 12.20 
DUCHESS II 72-02 10 Nov. 25.20 100.00 0.91 19.70 61.60 48.70 13.10 2.50 0.40 146.91 
ALBATROSS IV 72-09 10 Dec. 15.68 57.14 0.50 3.90 1.10 0.30 5.80 I 

I--l 
'-l 

1973 CRYOS 73-01 23 Sep. 4.48 50.00 0.60 1.50 0.30 2.40 I 

IHECZNO 73-40 09 Oct. 20.16 27.78 2.50 1. 20 3.70 
BELOGORSK 73-01 24 Oct. 15.68 42.86 1.90 1. 30 2.30 0.50 0.90 6.90 
WALTHER HERWIG 73-43 02 Nov. 17.92 50.00 0.20 3.70 3.70 0.50 3.10 
ALBATROSS IV 73-08 09 Nov. 17.92 62.50 13.70 1.30 8.00 3.90 3.30 0.60 31. 80 

1974 DUCIIESS 74-01 12 Sep. 12.32 81. 82 69.70 57.10 18.10 0.60 0.60 146.10 
WIECZNO 74-01 07 Oct. 29.12 46.15 2.40 6.70 7.80 3.20 0.50 20.60 
DELAWARE II 74-12 13 Oct. 25.20 88.89' 345.00 ll4 7.00 59.30 22.60 1.40 575.30 
ALBATROSS IV 74-11 05 Nov. 21.28 78.95 132.10 49.30 57.80 26.40 3.90 269.50 
ALBATROSS IV 74-13 12 Dec. 17.92 87.50 0.40 1.50 7.30 4.90 0.20 14.30 

1975 CHALLENGE 75-01 07 Sep. 13.44 66.67 153.20 18.10 5.50 0.40 177.20 
DELAWARE II 75-15 28 Sep. 28.00 64.00 1021. 40 29.00 34.70 36.20 0.94 1122.40 
ALBATROSS IV 75-12 II 16 Oct. 29.12 50.00 15.20 9.70 7.40 1.00 0.20 33.50 

1976 ANNANDALE 76-01 10 Oct. 28.00 92.00 46.60 336.90 148.80 10.80 2.10 0.20 545.40 
ALBATROSS IV 76-09 17 Nov. 13.44 50.00 1. 30 19.50 2.40 0.40 23.60 

1977 ARGUS 77-01 03 Nov. 20.16 38.89' 1.00 82.40 28.20 3.60 115.20 

IFor RORQUAL cruises, the 15-20 column should read >15. 



Table 4 . Summary of estimated ablUldance of herring larvae by length cla,sses for each cruise in the Eastern Gulf of Maine 
(Scotian Shelf),1969-77 seasons. 

Year Vessel Cruise Hiddate Area Surveyed Percentage Positive Cruise Estimated Abundance (No. Larvae x 10- 9) by Size Class (mm) 
No. of Cruise (m2 x 109) Area for Larvae <10 10-15 15-20 20-25 25-30 30-35 35-40 >40 Total 

1969 ALBATROSS IV 69-11 01 Nov. 28.00 16.00 0.20 1.10 0.80 2.10 

1970 ALBATROSS IV 70-06 22 Oct. 34.72 16.13 0.40 4.30 3.70 0.90 1.50 10.30 

1971 CRYOS 71-01 16 Sep. 28.00 16.00 32.06 8.05 0.46 0.30 0.12 40.99 
DELAWARE II 71-04 27 Sep. 29.12 15.38 50.45 117.38 13.31 0.89 182.03 
VIANDRA 71-01 18 Oct. ·21. 28 15.79 0.23 0.45 1.18 1.86 
WALTIIER HERWIG 71-01 04 Nov. 28.00 28.00 0.12 5.57 5.43 1.07 0.17 12.36 
ALBATROSS IV 71-07 10 Dec. 30.24 29.63 13.78 37.58 10.91 .77 '- 63.04 

1972 WIECZNO 72-01 16 Oct. 31.36 42.86 6.70 41.,50 47.70 20.10 1.1 117.10 
ARGUS 72-02 21 Oct. 23.52 33.33 3.20 2.20 1.00 6.40 
ANTON OOIIRN 72-01 06 Nov. 14 .56 15.38 0.24 0.23 0.47 
ALBATROSS IV 72-09 10 Dec. 24.10 ,51.12 0.70 8.40 16.50 2.40 0.30 28.30 

1973 CRYOS 73-01 23 Sep. 29.12 34.62 105.60 128. '10 28.70 1. 80 264.20 
WIECZNO 73-40 09 Oct. 31. 36 53.57 4.10 118.20 115.90 17.70 255.90 
BELOGORSK 73-01 24 Oct. 26.88 37.50 2.60 15.20 165.80 22.50 2.00 208.10 
WAL ll1ER IfERW I G 73-43 02 Nov. 28.00 64.00 2.20 6.80 12.50 1. 30 22.80 
ALBATROSS IV 73-08 09 Nov. 20.16 72 .22 3.50 14.00 19.30 ,3.40 40.20 I ..... 

(X:) 

1974 CRYOS 74-04 16 Sep. 29.12 19.23 200.00 14.20 1.60 0.50 216.30 I 

WIECZNO 74-01 07 Oct. 35.84 46.88 194.10 1170.00 162.50 17.60 0.20 1544.40 
'ALBATROSS IV 74-11 05 Nov. 22.40 80.00 2.90 10.00 28.60 10.50 0.20 52.20 

1975 DELAWARE II 75-15 28 Sep. 26.88 25.00 111. 90 125.10 20.70 3.90 261.60 
ALBATROSS IV 75-12III 13 Nov. 11. 20 80.00 1.10 38.70 22.30 1. 30 0.30 63.70 

1976 ALBATROSS IV 76-09 17 Nov. 12.32 36.36 1.60 7.30 0.50 9.40 

1977 ARGUS 77-01 03 Nov. 5.60 20.00 0.60 3.00 3.60 
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Table 5. Larval herring (Clupea harengus) length-frequency summary for three 
subareas 'in the Gulf of Maine collected by Albatross IV cruise 68-17-, 
28 October - 2'6 November 1968. 

Larval length 
class (mm) 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 ' 
20 
21 
22 
23 
24 
25 

Mean Lenglh 

Larval Abundance per Cruise Area (xl0-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

10.70 
15.40 
30.30 
27.40 
33.90 
38.30 
39.60 
32.10 
31.20 
24.10 
36.30 
29.40 
24.60 
20.30 
28.90 
7.10 
4.00 
2.40 
1.20 

, 0.90 
1.10 

12.60 

I 

Standard Deviation 4.21 
-+ r;z. 

95% C.L. (x-tV~) 10.68-14.52 
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Table 6. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Albatross IV cruise 69-11, 
27 October -23~ November- 1969. 

Larval Abundance per Cruise Area (x10-9) 
Larval length Georges Bank- Western Eastern 
class (mm) Nantucket Shoals Gulf of Maine Gulf of ~1aine 

4 
5 
6 1. 20 
7 1.50 
8 9.80 
9 22.40 

10 53.20 
11 76.10 0.20 
12 111.00 
13 146.30 
14 130.~0 0.50 
15 198.70 0.50 0.40 
16 77.60 0.70 
17 60.30 0.10 j 0.70 
18 ~--

" 
38.20 0.10 

19 52.40 1.10 
20 13.20 0.40 
21 8.60 
22 4.50 
23 1.50 0.40 
24 4.70 . 
25 . 4.80 
26 1.10 
27 1.30 
28 
29 
30 0.30 

Mean Length 14.27 16.70 17~76 

Standard Deviation 2.95 2.39 4.82 

95% C.l. +Jf (x-t - . ) n 13.05-15.49 14'-37-19.03 14.85-20.68 
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Table 7. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in th~ Gulf of Maine collected by Albatross IV cruise 70-6, 
15 October '- .2L.Nov.ember 1970. 

Larval Abundance per Cruise Area (x10-9) 
Larva 1 1 ength Georges Bank- Western Eastern 
class (mm) Nantucket Shoals G ~ 1 f of ~la i n e Gulf of ~1aine 

4 1.00 
5 2.00 
6 10.90' 
7 80.50 
8 171.00 1.10 0.40 

.9 151.50 3.10 
10 179.50 0.60 1.00 
11 142.90 0.03 0.70 
12 85.10 0.02 0.50 
13 76.50 0.50 1.40 
14 51~90 0.40 0.70 
15 25.10 0.50 0.40 
16 12.00 0.20 0.90 
17 9.10 0.70 I 1.40 
1'8 .- 3.40 0.50 
19 2.30 1.00 
20 4'.00 1.10' 0.90 
21 3.00 0.30 
22 2.60 0.70 
23 1.20 
24 0.20 
25 0.50 
26 0.50 0.50 
27 
28 
29 0.50 

Mean Length 10.38 14.02 16.31 

Standard Deviation . 2.62 . 5.83 5.55 

o -+eJf 95% C. L . (x - t n ) 9.19-11.57 11.23-16.81 13.85-18.77 
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Table 8. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Cryos crui~e 71-01, 09-
24 September 1971. 

. Larval length 
class (mm) 

4 
·5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22· 
23 
24 
25 
26 
27 . 

Mean Length 

Standard Deviation 

95% C.L. (x:~ ) 

Larval Abundance per Cruise Area (x10-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gul"f of Maine Gulf of Maine 

0.45 
13.49 
30.73 
45~58 
75.61 
58.37 
9.33 
1.57 
2.29 
1.50 
0.09 

0.59 
3.49 
4.51 

14.10 
9.37 
5.41 
1.34 
0.77 
0.47 
0.06 

; -
0.06 

0.06 
·0.18 

0.06 

0.12 

7.79 8.65 

1.41 

6.84-8.74 

2.25 

7.70-9.59 
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Table 9. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine·collected by Delaware II cruise 71-04, 
21 September - 04 October 1971. 

Larval length 
class (mm) 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Mean Length 

, Standard Deviation 
-+ [2 

95% C. L. (x - W~ ) 

Larval Abundance per Cruise Area (x10-9) 
Georges Bank- .. Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of ~1aine 

' ............ 

22.54 
62.50 

168.04 
110.99 
31.08 
25.51 
9.60 

12.04 
6.88 
10.3~ 
14.19 
7.70 
2.19 
2.56 
0.66 
0.10 
0.10 

0.06 
·0.06 

8.23 

2.61 

7.04-9.42 

0.63 
2.09 
7.94 

19.64 
20.15 
48.22 
19.53 
16.00 
19.91 
13.72 
8.31 
2.82 

I 1.86 
0.20 
0.12 

0.63 
0.26 

10.85 

2.47 

9.62-12.08 
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Table 10. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Viandra cruise 71-01, 09-
25 October 1971. 

Larval Abundance per Cruise Area (x10-9) 
Larval length Georges Bank- Western Eastern 
class (mm) Nantucket Shoals Gulf of Maine Gulf of ~1a i ne 

4 1.71 
5 10.25 
6 18.41 
7 59.74 
8 129.02 
9 103.08 0.23 

10 58.59 0.24 
11 42.57 0.47 
12 58.53 0.45 
13 53.01 
14 47.78 
15 33.78 0.23 . 
16 41.04 0.47 0.57 
17 26.95 0.15 t 

18 33.42 0.29 ·0.38 
19 20.68 
20 23.05 0.77 
21 17.19 0.15' 
22 13.21 
23 9.19 
24 . 4.81 
25 6.74 0.26 
26 5.17 
27 2.98 
28 0.80 
29 0.41 
30 
31 0.24 

Mean Length 12.33 17.11 14.45 

Standard Deviation 4.84 5.55 4.28 

, -+eJf 95% C.L. (x-t n ) 10.46-14.21 13.95-20.27 11.39-17.51 
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Table 11. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Walther Herwig cruise 
71-01, 29 October - 12 November 1971. 

Larva 1 1 ength 
class (mm) 

4 
5 
6 
7 
8 
9 

10' 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Mean Length 

Standard Deviation 

95% C.L. +~ (x-t n ) 

Larval Abundance per Cruise Area (x10-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of ~1aine 

o ~ 06 . 
14.58 
37.47 0.06 
27.39 
20.20 
46.30 0.44 
70.50 . 0.81 
97.25 . 1.18 
70.99 1.38 
47.21 0'.11 1.76 
26.13 0.22 2.13 
20.01 0.34 1. 61 
17.64 o .1"i . 10.JO 
12.01 0.11 0.38 
9.34 0.22 0.41 
9.80 0.20 0.36 
6.54 0.19 0.31 
4.44 0.20 0.17 
6.94 0·.41 0.23 
3.85 0.22 
3.05 0.17 
1.95 0.11 
1.67 
0.45 
0.17 
1.22 
0.12 

12.67 19.78 15.06 

4.05 4.45 3.41 

]1 .. 07 -14.27 17.09-22.47 13.03-17.09 
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Table 14. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Albatross IV cruise 72-07, 
21-24 September 1972. 

Larval 1 ength 
class (mm) 

4 
5 
6 
7 
8 
9 

In 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Mean Length . 

Standard Deviation 

Jf . -+ s 95% C.L. (x-t - ) n 

' .. ~. 

Larval Abundance per Cruise Area (x10-9) 
Georges Bank- Western Eastern 
Naritucket Shoals Gulf of Maine Gulf of Maine. 

0.10 
0.03 
1.40 

12.80 
19.60 
39.30 
49.40 
16.40 
7.10 
8.50 

16.60 
11.10 
8.10 
7·.80 I 

4.80 
3.80 
0.60 
0.30 
0.90 
0.40 
0.20 
0.10 
0.04 

11.25 

3.29 

9.83-12.67 
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Table 15. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in 'the Gulf of ~1aine collected by Argus cruise 72-01, 22-30 
September 1972. 

Larval length 
class (mm) 

4 
5 
6 
7 
8 
.~ 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Mean Length 

Standard Deviation 
+- [2 

95% C.L. (x-ty~ ) 

---

Larval Abundance per Cruise Area (xl0-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

2.75 
9.80 

.20.96 
30.84 
30.09 
14.20 
3.42 
0.41 

1.33 
0.82 
0.35 

0.12 

9.33 

1.64 

8.29-10.37 

t 
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Table 16. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected byWieczno cruise 72-01 

02-28 October 1972. 

Larval Abundance per Cruise Area (x10-9) 
Larval length Georges Bank- Western Eastern 
class (mm) Nantucket Shoals Gulf of Maine Gulf of ~1aine 

4 
5 0.40 
6 5.7T 0.20 
7 61.51 1.00 
8 141.51 2.00 
~. 104.35 3.10 

10 69.53 4.50 
11 90.12 3.2"0 
12 89.44 0.80 11.00 
13 81.10 1.20 6.30 
14 64.09 0.70 16.50 
15 39.89 0.30 15.10 
16 24.35 0'.70 5.80 
17 30.54 0.70 I 8.60 
18 11.08 0.50 9.40 
19 10.72 0.30 8.80 
20 3.42 0.30 8.20 
21 0.60 0'.90 
22 0.20 2.00 
23 1.10 4.20 
24 4.80-
25 0.20 0.40 
26 0.60 0.70 
27 0.20 
28 
29 0.75 

Mean Length 11.15 18.05 15.78 

Standard Deviation 3.06 4.91 4.09 

95% C.L. +ef (x-t n ) 9.52-12.78 15.47-20.69 13.96-17·.59 
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Table 17. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Argus cruise 72-02, 12-28 " 
October 1972. 

Larval Abundance per Cruise Area (xlO-9) 
Larval length Georges Bank- Western Eastern 
class (mm) Nantucket Shoals Gulf of Maine Gul f of ~1a i ne 

4 0.74 
5 0.74 
6 15.59 
7 96.02 
8 414.24 
9 280.58 

10' 120.78 0.30 
11 70.92 0.80 
12 34.09 1.60 
13 38.49 0.40 
14 57.97 0.40 
15 93.77 0.40 0.40 
16 " 96.12 0.30 0.60 
17 65.57 0.40 .to.20 
18 31.89 0.70 1.00 
19 27.06 0.90 
20 12.74 0.80 0.20 
21 ,'-'3.41 0.70 '0.20 
22 5.46 0~80 0.20 
23 0'.40 
24 1.50 0.40 
25 0.40 
26 0.70 
27 0.30 
28 
29 
30 0.50 

Mean Length 10.85 21.44 15.31 

Standard Deviation 3..62 4.51 4.16 

95% C.L. +tJf (x-t n" ) 9.40-12.31 19.38-23.50 12.91-17.71 



-32-

Table 18. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Duchess II cruise 72-01,· 
18-22 October 1972. 

Larva 1 1 ength 
class (mm) 

6 
7 
8. 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

Mean Length 

Standard Deviation 

·95% C.L. (x:':~ ) 

Larval Abundance per Cruise Area (xl0-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

3.90 
24.50 
40.00 
23.20 
20.10 
17.90 
2-6.20 
20.50 
14.40 
13.50 
10.00 
8.60 
8.80 
8.60 
8.60 
7.00 
6.00 
5.00 . 
4 .• 00 
3.00 
2.00 
1.00 
1.00 

12.88 

5.06 

10.97-15.06 

t 
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Table 19. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by ,Anton Dohrn cruise 72-01, 
31 October - 12 November 1972. ' 

Larval Abundance per Cruise Area (Xl0-9) 
Larva 1 1 eng th Georges Bank- Weste'rn Eastern 
class (mm) Nantucket Shoals Gulf of Maine Gul f of Ha i,ne 

6 2.83 0.80 
7 30.42 2.60 
8 104.46 1.40 
9 120.90 0.50 

10 52.68 0.50 
11 26.22 0.80 
12 " 40.41 0.50 
13 58.95 0.5"0 0.12 
14 35.79 0.50 0.12 
15 20.10 0.80 0.12 
16 11.99 0.40 
17 9.29 0.50 
18 9.25 0.11 
19 6.69 0.20 ) 

20 4.66 0.60 
21 3.35 0.40 
22 1.33 0.50 
23 0.67 0.20 
24 0.28 
25 
26 0.08 0.10 
27 0.08 0.10 
28 
29 
30 0.30 

~1ean LenlJth 10.89 12.54 14.90 

Standard Deviation 3.20 6.29 1.70 

95% C.L. +~ (x-t ~ ) 9.47-12.31 9.95-15.13 13.11-16.68 
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Table 20. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Duchess II cruise 72-02, 
06-12 November 1972. 

.Larva 1 1 ength 
class (mm) 

5 
6 
7 
8 
9 

'10 
II' 
12 
13 
14' 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 , 
36 

[~ean Length 

Standard Deviation· 
+- (2 

95% C.L. (x-tV~ ) 

Larval Abundance per Cruise Area (x10-9) 
Georges Bank- Western Eastern 
Nantucket Shoals, Gulf of Maine Gulf of Maine 

0.01 

0.10 
0.10 
0.70 
2.10 
2.40 
4.20 
4.70 
6.30 

12.70 
11.10 
12.80 
13.40 
11.60 
14.90 
9.50 

11 ~ 90 . 
6.20 
6.20 
4.20 
2.80 
3.60 
1.40 
1.10 
0.70 
0.40 
0.80 
0.50 
0.10 
0.30 
0.10 

19.01 

4,.52 

17.38-20.64 . 

I 
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Table 21. Larval herring (Clupea harengus) length-frequency summary for three 
sub~reas in the Gulf of Maine collected by Albatross IV cruise 72-09, 
02-20 December 1972. 

Larval length 
class (mm) 

6 
7 
8 
9 

10 
11 
t2 
13 
14 
15 
16 
1.7 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
i8 
29 
30 

Mean Length 

Standard Deviation 
+~ rsz 

95% C. L .. (x - t~ ~. ) 

Larval Abundance per Cruise Area (xlO-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine .Gulf of Maine 

0.37 

0.64 
4.70 

17.19 
24.02 
15.49 
12.11 
11.04 
18.63 
19.40 
17.67 
14.18 
8.49 
6.44 
4.69 
3.36 
1.10 
1.04 
0.78 
0.14 
0.42 

0.24 

15.73 

3.67 

14.22~17.25 

0.30 
0.20 
0.80 
1.30 
0.60 
0.50 
0.70 
0.60 
0.50 

0.30 

22.59 

3.06 

20.74-24.44 

0.10 
0 .. 30 
0.20 
0.10 
0.50 
0.70 
1.90 
2.40 

I 2.90 
4.20· 
4.10 
4.10 
3.10· 

·1.00 
0.80 
0.90 
0.50 
0.10 
0.10 . 
0.30 

20.68 

3.13 

19.22-22.14 
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Table 22. Larval herring (Clupea harengus)- length-frequency summary for three 
subareas in the Gulf of ~~a i ne co 11 ected by Cryos crui se 73-01, 16-
23 September 1973. 

Larval Abundance per Cruise Area (x10-9) 
Larva 1 1 ength Georges Bank- Western Eastern 
class (mm) Nantucket Shoa 1s Gulf of Maine Gulf of ~1aine 

4 0.69 
5 5.30 
6 19.33 12.30 
7 52.64 36.30 
8 43.30 38.60 
9 14.96 18.40 

10 4.20 26.10 
11 1.06 44.80 
12 0.60 . 40.60 
13 11.60 
14 5.00 
15 9.30 
16 0.60 9.20· 
17 0.30 I 2.90 
18 0.30 5.80 
19 0.30 1.50 
20 1.10 
21 0.70 
22 -
23 0.30. 

Mean Length 7.41 16.63 10.48 

Standard Devi a ti on 1.13 4.44 3.03 

95% C.L. (x:t(f ) 6.46-8.36 13.81-19.43 8.87-12.09 
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Table 23. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Wieczno cruise 73-40, 
29 September - 20 October 1973. 

.Larval Abundance per Cruise Area (x10-9) 
Larva 1 1 ength Georges Bank- Western Eastern 
cl ass (rrm) Nantucket Shoals Gul f of ~1a ine Gulf of ~1aine 

4 126.66 
5 905.77 
6 1043.71 
7 345.09 0.70 
8 113.24 2.30 
9 126.57 1.10 

10 147.35 2.80 
11 185.38 8.40 
12 136.96 21.90 
13 -90.31 38.10 
14 40.80 47.00 
15 22.89 . 0.40 28.70 
16 35.80 0.40 22.10 
17 37.70 1.10 I 30.20 
18 13.93 0.20 24.10 
19 11.50 0.40 10.80 
20 5.61 0.80 8.50 
21 0.21 0.20 4.40 
22 . 2.19 . 0.20 2.20 
23 2.30 
24 0.30 

Mean length 7.33 18.08 15.15 

Standard Deviation 3.07 2.35 2.78 

95% Cel. +~ Cx-t n ) 5.85-8.81 16.12:-20.04 13.77-16.53 
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Table 24. Larv~l herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Belogorsk cruise 73-01, 
15 October -01 November 1973. 

Larval Abundance per Cruise Area (XIO-9) 
Larva 1 1 ength . Georges Bank..; Western Eastern 
class (mm) Nantucket Shoals Gulf of Maine Gu 1 f of ~1a i ne 

5 237.97 0.20 
6 1766.67 0.40 0.20 
7 3075 .. 72 0.70 0.20 
8 1077.86 0.50 
9 399.21 0.10 2.20 

10 294.92 0.10 0.70 
11 405.41 0.20 0.20 
12 402.94 0.10 2.20 
13 225.34 0.60 4.00 
14 167 .10 0.30 8.10 
15 232.6,0 0.90 22.30 
16 263.66 0.30 41.20 
17 186.88 0.60 35.60 
18 89.63 142.10 
19 35.41 0.50 24.60 
20 18.56 16.20 
21 14.11 4.00 
22 12.31 0.10 
23 7 .1~.20 0.30 2.20 
24 3.09 0.20 
25 0-.19 0.50 2.00 
26 0.13 0.20 
27 0.20 
28 
29 
30 0.16 

Mean Length 8.68 ' 14.84 17.10 

Standard Deviation 3.32 6.93 2.31 

95% C.L. + Vs2 (x-El -
·n 

7.34-10.02 11.85-17.83 16.02-18.18 
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Table 25. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Walther Herwig cruise 73-43, 
28 October - 08 November 1973. 

Larval length 
Larval Abundance per Cruise Area (x10-9) 

Georges Bank- Western Eastern 
class (rom) Nantucket Shoals Gulf of Maine Gulf of ~1aine 

5 25.80 
6 1215.17 
7 773.57 0.30 
8 371 .. 63 - 1 .. 20 
9 238.15 0 . .70 

10 228.04 0.70 
11 175.51 1.40 
12 130.57 1.40 
13 128.39 0.10 1.80 
14 117.01 0.10 1.50 
15 98.95 2.20 
16 101.7"2 0.40 3.10 
17 135.55 1.30 3.50 
18 116.71 1.10 12.70 
19 .- 64.99 0.90 1. 00 
20 39.88 1.70 0.50 
21 21.19 0.90 0.40 
22 13.53 0.60 0.40 
23 9.19 0.50 
24 4.50 
25 7.49 0.20 
26 2.34 0.10 
27. 0.61 
28 0.16 0.20 
29 0.15 

Mean Length 9.45 19.62 14.S5 

Standard Deviation 4.20 2.90 3.51 

95% C.L. + (2 (x-Vii ) 7.71-11.1S 18.08-21.16 12.98-16.72 
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Tab1e 26. larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Albatross IV cruise 73-08, 
30 October - 20 November 1973. 

larval Abundance per ,Cruise Area (x10-9) 
larval length Georges Bank- Western Eastern 
class (mm) Nantucket Shoals Gulf of Maine Gul f of ~1a ine 

5 . 1.70 
6 5.50 
7 5.00 
8 1.40 1.20 
9 . 0.10 2.30 

10 0.50 3~70 
11 0.30 3.60 
12 0.20 1.60 
13 0.90 1.50 
14 0.40 3.60 
15 0.90 2.70 
16 0.90 4.10 
17 3.10 5.30 
IS 2.00 f 4.60 
19 .. ~~. 

" 
1.10 2.60 

20 1.10 1.S0 
21 ' 1.10 1.30 
22 0.10 0.10 
23 0.40 0'.20 
24 1.20 
25 1.00 
26 0.50 
27 0.10 
28 1.40 ' 
29 0.30 
30 ,-
31 0.60 

Mean length 14.04 14.79 

Standard Deviation 7.79 3.68 

95% Cel. Cx!Jf") 
n 10.95-17.13 12.84-16.74 
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Tab 1 e 27. Larval herring (Cl upea harengus) 1 ength-frequency summary for three 
subareas in the Gulf of Maine collected by Albatross IV cruise 73-09, 
04-20 December 1973. 

Larva 1 1 ength 
class (mm) 

4 
5 
6 
·7 
8 
Q 

10 
11 
12 
13 
14 
15 
16 
17 
18 . 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

Mean Length 

Standard Deviation 
+ !;'2 

95% C.L. (x-t\j~ ) 

La~val Abundance per Cruise Area (x10-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.94 
18.65 
29.49 
16.65 

'19.12 
21~02 
18.33 
13.79 
26.70 
35.30 
41.97 . 
73.31 

115.15 
102.21 
101.05 
84.97 

111.77 
75.14 
48.87 
23.79 
10.18 
1.45 
2.37 
1~86 
2.48 
1.44 
0.48 

0.17 

16.53 

4.53 

14.84-18.22 

I 
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Table 28. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Albatross IV cruise 74-02, 
11-22 February 1974. 

Larva 1 1 ength 
class (mm) 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 . 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

Mean Length 

Standard Deviation 
-+~ l-;Z 

95% C.L. (x-tv~ ) 

Larval Abundance per Cruise Area (xl0-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.20 
0.20 

0.20 

0.23 

0.23 
1.08 
2.98 
1.54 
2.16 
3.36 
3.70 
5.43 
2.83 
6.58 . 
4.70-
4.45 
2.74 
2.51 
2.56 
2.00 . 
0.20 
Q.14 
0.63 

23.26 

4.31 

21.62~2.4·.·90 

t. 
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Table 29. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Cryos cruise 74-04, 07-
24 September 1974. 

Larva 1 1 ength 
class (mm) 

4 
5 
6 
7 
8 
9 

10 
11 
12. 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Mean Length 

Standard Deviation 
-+- V 

95% C.L. (x-~~ ) 

Larval Abundance per Cruise Area (xl0-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

5.40 
50.80 
48.10 
41.50 
42.20 
12.00 
4.50 
1.80 
4.00 
1.70 
2.20 
0.40 
0.50 . 

I 0.20 
. 0.50 

0.30 

0.20 

6.95 

2.12 

.5.93-7.97 
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Table 30. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the G~lf 'of Maine collected by Duchess cruise 74-01, 09- . 
14 September 1974. 

Larval length 
class (mm) 

6 
7 
8 
9 

10 
11 

. 12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23. 
24 

.25 

Mean Length 

Standard Deviation 

95% C.L. (X"~B/! ) 

Larval Abundance per Cruise Area (x10-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf df Maine 

1.10 
8.70 

24.90 
35.00 
15.70 
11.30 
10.90 
12.20 
7.00 
5.40 
3.70 

.4.90 
3.30 
0.80 
0.50 
0.10 

0.60 

10.78 

3.10 

9.33-12.-23 

I 
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Table 31. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Wieczno cruise 74-01, 27 
September - 18 October 1974. 

Larval Abundance per Cruise Area (x10-9) 
Larva 1 1 ength Georges Bank- Hestern Eastern 
class (rnm) Nantucket Shoals Gulf of Maine Gulf of ~1aine 

4 186.25 0.20 
5 507,,38 0.50 
6 537.53 0.10 1.10 
7 243 .. 97 0.90 39.10 
8 40.63 0.10 38.80 
9 8.70 1.30 114.40 

10 3.54 0.20 301.80 
11 1.51 0.50 280.60 
12 0.60 0.70 321.20 
13 0.16 1.80 126.40 
14 0.15 3.50 140.00 
15 2.20 73.90 
16 2.20 55.30 
17 0.75 1.20 24.60 
18 .. 1.00 3.20 
19 0.17 1.20 5.50 
20 0.60 . 6.50 
21 0~40 1.80 
22 1.60 4.80 
23 0.30 3.00 
24 0.30 1.50 
25 0.10 
26 0.40 
27 0.20 

Mean Length 5.68 15.52 11.75 

Standard Deviation 1.09 4.44 2.41 

95% C.L. ~1r;Z 5.12-6.24 (x-t ii ) 13:.50-17.54 9.87-13.63 
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Table 32. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Delaware II cruise 74-12, 
08-16 October 1974. 

Larval length 
cl ass (mm) 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

r~ean Length 

Standard Deviation 

95% C.L. (x:~ ) 

Larval Abundance per Cruise Area (x10-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.50 
4.20 

32.70 
166.30 
121.60 
19.70 
29.00 
29.30 
24.90 
30.10 
33.70 
17.10 
7.70 
8.30 

13.00 
13.20 
11.50 
3.90 - . 
3.30 
2.30 
1.60 
0.70 
0.60 
0.10 

10.12 

4.12 

8.38-11.86 
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Table 33. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Prognoz cruise 74-01, 18-
30 October 1974. 

Larva 1 1 ength 
class (mrn) 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Mean Length 

Standard Deviation 

95% C.L. (x:~~2 ) 

Larval Abundance per Cruise Area (xl0-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

4.21 
42.56 

656.42 
1628.40 
1647.00 
657.09 
417.75 
157.40 
150.13 
59.19 
49.47 
24.75 
14.19 
7.64 
5.95 
0.58 
1.13 
0.14 
0.57 

0.14 

7.34 

2.71 

6.11-8.57 
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Table 34. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by Albatross IV cruise 74-11, 
30 October - 12 November 1974. 

Larval length 
class (mm) 

5 
6 
7. 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
'26 
27 
28 
29 

Mean Length 

Standard Deviation 

95% C. L. Cx~&./f ) 

Larval Abundance per Cruise Area (x10-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.10 
3.90 

40.50 
72.60 
15.00 
3.40 
7.70 

12.30 
12.90 
13.00 
9.00 
8.40 

13.20 
13.50 
13.70 
10.30 
6.70 
4.40 -
3.00 
2.00 
1.60 
1.20 
0.70 

0.40 

12.24 

5.21 

10.09-14.39 

0.70 
1.60 
0.60 
1.00 
2.60 
3.20 
1.10 
2.10 
5.10 
5.40 
6.10 
7.70 
4.30 
3.80 
3.60 
1.70 
1.40 

0.20 

16.24 

3.77 

14.60-18.24 
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Table 35. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by ANTON DOHRN cruise 74-01, 

. 16 .. 23 NoverrDer 1974. 

Larval length 
class (mm) 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 
23 
24 
25 
26 

Mean length 

Standard Deviation 
-+- ,r-

95% C.L. (x-tVn ) 

Larval Abundance per Cruise Area (x10-9) 
Georges Bank- Western Eastern 

. Nantucket Shoals Gulf of Ma.ine Gulf of ~1aine 

4.15 
lS2.82 
696.79 
21S.40 
94.17 
89.15 

102.13 
130.56 
160.79 
165.51 
161.24 
109.92. 
83.66 
46.45 j 

-- 27.94 
21.37 
12.74 
4.7S 
1.93 
1.0S 
1.01 
0.23 

10.55 

3.99 

S. 78-12.32 
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Table 36. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by ALBATROSS IV cruise 74-13, 

. 04-19 December 1974. 

larval length 
cl ass (mm) 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Mean Length 

Standard Deviation 
. -+~ f;!. 

95% C.L. (x-tV~ ) 

Larval Abundance per Cruise Area (x10-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

2.10 
1.47 
2.04 

10.76 
40.61 
82.86 

117.07 
136.93 
145.74 
116.57 
85.07 
84.11 
90.90 
77.95 
72.72 
55-.88 
37.07 
20.90 
14.85 
8.38 
2.97 
3.99 
0.78 
1.42 
0.68 

15.73 

3.77 

14 . 18- 17 . 29 

0.40 

0.20 

0.60 
0.70 
1.60 

. 1.60 
1.10 
0.90 
2.10 
1.50 
0.60 
1.30 
0.40 
1.10 
0.20 

18.15 

3.72 

16.24-20.06 

I 



-51-

Table 37. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by ALBATROSS IV cruise 75-02, 
12-28 February 1975. 

Larva 1 1 eng th 
class (mm) 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

Mean Length 

Standard Deviation 

-+ 1f2 95% C.L. (x-1\ - ) in 

La~val Abundance per Cruise Area (xl0-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.36 
0.32 
0.16 
0.48 
0.16 
1.66 
2.70 
4.21 
7.57 
6.24 
9.35 
6".87 
8.46 
6.76 
6.61 
4.00 
1.61 
1.25 
1.19 
0.96 

0.19 

26.87 

3.35 

25.30-28.44 

I 
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Table 38. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by CHALLENGE cruise 75-01, 
04-09 September 1975. 

.Larval length 
class (mm) 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
·19 
20 
21 
22 
23 
24 

Mean Length 

Standard Deviation 

95% C.L. (x~~) 

Larval Abundance per Cruise Area (xlo-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.30 
11.00 
58.20 
72.40 
11.30 
2.40 
4.50 
5.50 
3.50 
2.20 
3.20 
0.30 
1.40 
0.40 
0.20 

0.40 

8.28 

2.21 

7.25-:9.31 

I 
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Table 39. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by DELAWARE II cruise 75-15, 
23 September-02 October 1975. 

Larval length 
class (mm) 

4 
5 
6 
7 
8 
9 

10 
11 

·12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

Mean Length 

Standard Deviation 

95% C. L. Cx:t/i!) .n 

Larval Abundance per Cruise Area (X10-9) 
Georges Bank- Western East~rn 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.10 
272.60 
732.80 
14.00 
1.90 
2.90 
4.90' 

10.40 
6.90 
3.90 

15.30 
13.50 . 
3.70 
1.20 
1. 00 

13.50 
21.50 -
0.70 
0.20 
0.30 
0.40 
0.20 
0.30 

0.04 

7.64 

3.06 

6.38-8.90 

3.80 
30.60 
·9.10 
19.80 
48.60 
30.70 
17.60 
33.40 
27.20 
16.20 
6.70 
2.70 

J 1.60 
7.70 
2.00 
1.60 
0.70 
1.60 

1Q .60 

3.29 

8.96-12.24 
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Table 40. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of ~~aine collected by BELOGORSK cruise 75-02, 

25 September-OB October 1975. 

Larva 1 1 ength 
class (mm) . 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

Mean Length 

. Standard Dev; at; on 
o -+.- s 'f 95 % C. L . ( x- tl ii ) 

La~val Abundance per Cruise Area (xlO-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

5.13 
35.96 
22.84 
0.65 
0.44 

0.12 
0.35 
o ~ 19 
0.17 
0.14 
0.13 . 

6.46 

1.34 

5.69-7.23 

I 
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Table 41. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by ALBATROSS IV, cruise 75-12I1, 
07~23 October 1975. 

Larva 1 1 ength 
class (mm) 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Mean Length 

Standard Deviation 
r-

_~/s2 
95% CeL. (x-lIn ) 

.--

Larval Abundance per Cruise Area (xlO-9) 
Georges Bank~ Western Eastern 
Nantucket Shoals Gu 1 f of Ma i ne Gu 1 f of ~1a inc 

0.80 
5.90 
6.50 
0.70 
1. 30 
1.30 _ 
2.60 
2.50 
2.30 
1.00 
0.40 

. 2.40 
2.40 
1.70 I 

0.50 
0.20 
0.40 . 
0.10 
0.20 
0.10 
0.20 

11.03 . 

4.76 

8.86-13.20 
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Table 4.2. Larval herring (Cl upea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by BELOGORSK cruise 75-03, 
17-30 October 1975. 

Larval length 
cl ass (mm) 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Mean Length 

Standard Deviation 
02--+-/s 95% C. L . ( x- t} n ) 

""-

Larval Abundance per Cruise Area (x10-9) 
Georges Bank- - Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.66 
205.78 

1161.14-
936.97 
121.71 
134.43'" 
142.38 
167.40 
67.34 
17.85 
9~11 

. 2.81 
0.88- I 

1.07 
0.32 

8.16 

1.81 

7.15-9. 16 
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Table 43. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by ANTON DOHRN cruise 75-187, 
01-18 November 1975. 

Larval 1 eng th 
class (mm) 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Mean Length 

Standard Deviation 

(-+-.Vf) 95% C.L. x-t-n 

Larval Abundance per Cruise Area (xlO-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.80 
51.84 

131.98 
128.62 
92.24 
92.23 

159.06 
162.37 . 
173.93 
171.'40 
187.51 
132~90 
70.89 
25.59 
7.12 
5.16 
1.59 
0.48 
0.13 

11.07 

3.25 

9.51-12.64 

I 
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Tab1e 44. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by ALBATROSS IV cruise 75-12 
III, 07-18 November 1975. 

Larva 1 1 ength 
class (mm) 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22· 
23 
24 
25 

Mean Length 

Standard Deviation 
-+~T;2 

9 5 % C. L • ( x-tv ~ ) 

Larval Abundance per Cruise Area (x10-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Mai·ne 

. \ 

1.10 
4.00 
1.10 
6.30 

11.40 
15.90 
9.60 
6.10 
4.20 
1.70 
0.70 
1.30 

I -

0.30 

14.11 

2.32 

12.92-15.30 
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Tab 1 e 45. Larva 1 herri ng (Cl upea harengus) 1 ength-frequency summary for three 
subareas in the Gulf of Maine collected by ALBATROSS IV cruise 

75-14, 05-17 December 1975 .. 

Larva 1 1 ength 
class (mm) 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Mean Length 

Standard Deviation 
-+~/;Z 

95% C.L. (x-tVii ) 

---

Larval Abundance per Cruise Area (xlO-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.16 
0.30 
1.84 
3.40 
1.32 
3 .. 93 
4 . .42 
4.43 
7,.47 

11.66 
15 ~ 51 
21.66 
28.44 I 
33,,47 
26.44 
19.49 
10.56 
6.28 
3.21 
2.51 
1.32 
1.17 
0.77 
0.65 
0.15 
0.17 

17.17 

3.54 

15.74 ... 18.61 
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Tab 1 e 46. Larval herri ng (Cl upea harengus) 1 ength-frequency summary for three 
subareas in the Gulf of Maine collected by ALBATROSS IV cruise 76-01. 
10-25 February 1976. 

Larval length 
class (mm) 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

Mean Length 

Standard Deviation 
+ IT'[" 

95% C.L.(X-~~ ) 

Larval Abundance per Cruise Area (x10-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.14 

0.14 

1.67 
2.99 
5.19 

10.66 
11.21 
14.42 
22.45 
18.42 
17.52 
16.50 
11.25 
8.53 . 
5.09 
1.26 
1.11 
0.14 

30.83 

2.91 

29.38-32.28 
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Table 47. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by ANNANDALE cruise 76-01, 
01-18 October 1976. 

Larval length 
class (mm) 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

·Mean Length 

Standard Deviation 
-+-- r;2 95% C.L. (x-tV~ ) 

Larval Abundance per Cruise Area (xlO-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.30 
0.90 
3.40 

11.80 
13.00 
17.20 
36.00 
58.20 
84.40 
80 .. 90 

.77.40 
69.30 
37.80' 
25.30 
11.00 
5.40 
4.20 
1.90 
3.20 
0.10 
1.40 
0.70 
0.50· 
0.20 
0.20 
0.50 
0.20 

13.17 

2.93 

12.01-14.33 

I 
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Table 48. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of ~1aine collected by WIECZNO cruise 76-03, 
14 October-03 November 1976. 

Larval length 
class (mm) 

7 
8 
9 

10 
11 
12 
13 

'14 
15 
16 
17 
18 
19 
20 
21 

Mean Length 

Standard Deviation 
-+-f";2 95% C.L. (x-W~ ) 

·n 

-,-

Larval Abundance per Cruise Area (XIO-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.32 
0.35 
1.72 
4.16 
4.45 
5.37 
6.07 
3.79 
2.67 
1.06 
1.13 
0.75 
0.28 

t 

0.12 

12.68 

2.56 

11.31-14.04 
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Table 49. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by ALBA[ROSS IV cruise 76-09, 
09-23 November 1976. 

Larval length 
cl as-s (mm) 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Mean Length 

Standard Deviation 
- - _ [2 

95% C.L. _(x~ty~ ) 

Larval Abundance per Cruise Area (x10-9)-
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

1.30 
4.50 
4.90 
6.30 
1.90 
1.90 

_ 1.40 
1.00 

0.40 

16.99 

2.16 

15.68-18.30 

I 

0.50 
1.10 
1.60 
1.10 
1.20 
0.70 
2.70 
0.50 

16.79 

2.21 

14.99-18.59 
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Table 50. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by ANTON DOHRN cruise 76-02, 
15-29 November 1976. 

Larva 1 1 ength 
class (mm) 

11 
12 
13 
14 
15 
16 
17 
18 
19 . 
20 
21 
22 
23 
24 
25 
26 
27 

~1ean Length 

Standard Deviation 

95% C.L. (x~~) 

Larval Abundance per Cruise Area (X10-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.30 

0.14 
0.30 
1.67 
0.73 
0.65 
2.32 
1~91 
2.59 
0.68 
0.51 
0.14 

0.26-

20.16 

2.89 

18.68-21.65 
"I 

J 
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Table 51. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of ~/1aine collected by RESEARCHER cruise 76-01, 
27 November-II December 1976. 

Larval length 
class (mm) 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

,~1ean, Length 

Standard Deviation 
+- (2 

95% C. L. ex - tV ~ ) 

--

Larval Abundance per' Cruise Area (x10-9) 
Georges Bank- . Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.15 

0.37 

0.52 
1.60 
1.38 
1.71 
1.2q 
1.38 
1.37 

,0.26 I 

0.70 
0.15 

21.36 

2.90 

19 .81- 22 . 90' 
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. Table 52. Larva 1 herr; ng (C1 upea harengus) 1 ength-frequency summary for three 
subareas in the Gulf of Maine collected by MT. MITCHELL cruise 77-01, 
13-24 February 1977. 

Larval length 
class (mm) 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

Mean Length 

Standard Deviation 
. -+~ r;z 

9 5 % C. L . ( x - ty ~ ) 

Larval Abundance per Cruise Area (xlO-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf ~f Maine Gulf of Maine 

0.12 
0.50 
0.13 
0.36 
0.44 
0.87 
0.32 
0.87 
0.80 
0.86 
0.99 
0.2i 
0.37 
0.20 

32.01 

3.49 

30.13-33.89 

I 
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Tab 1 e 534 La rva 1 herri ng (Cl upea harengus) 1 ength-frequency summary for three 
suhareas in the Gulf of Maine collected by WIECZNO cruise 77-06, 
04-24 October 1977. 

Larval length 
cl ass (mm) 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22· 
23 

Mean Length 

Standard Deviation 
o -+- [2 95% C. L. (x-tV ~ ) 

Larval Abundance per Cruise Area (x10-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

7.06 
51.62 

137.76 
110.04 
44.11 
24.96 
3.96 
2.77 
1.82 
0.42 
3.91 

. 0.16 
0.48 
0.72 
0.95 
1.00 
0.22 
0.39 

8.84 

1.87 

7.91-9.77 

j 
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Table 54. Larval herring (Clupea harengus) length-frequency summary for three 
subareas in the Gulf of Maine collected by ARGUS cruise 77-01, 
25 October-12 November 1977. 

Larval length 
class (mm) 

8 
9 

10 
11 
12' 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Mean Length 

Standard Deviation 

95% C.L. (x~~) 

Larval Abundance per Cruise Area (x10-9) 
Georges 8ank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.50 
0.50 
2.80 

11.20 
16.20 
24.50 
27.70 
10.60 
7.10 
4.80 

, 1.20 
4.50 
2.30 
1.30 

13.85 

2.34 

12.50-15.20 

I 

0.60 

0.60 
1.20 

1.20 

15.33 

3.57 

12.78-17.88 
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Table 55. Larval herring (Clupea harengus) length-frequency summary for three 
subareas iOn the Gulf of Maine collected by ANTON DOHRN cruise 77-03, 
01-13 November 1977. 

Larval length 
class (mm) 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Mean Length 

Standard Deviation 
-+- f;2 

95% C.L. (x-tV~ ) 

Larval Abundance per Cruise Area (xl0-9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 0 

0~44 
7.52 
8.00 
0.44 
0.79 
3.91 

11.84 
31.52 
63.64 
80.57 
71.24 
35.11 
22.61 
6.00 
1.87 

0.20 0 

0.15 
0.20 

14.83 

20 .34 

13.70-15.96 

I 
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Table 56. Larval herring (Clupea harengus) length-frequency summary for 
three subareas in the Gulf of Maine collected by DELAWARE II 
cruise 77-13, 08-20 December 1977. 

Larval 
Length Class (mm) 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

~1ean Length 

Standard Deviation 

wr: -+ s 95% C. L . (x - tii ) 

Larval Abundance per Cruise Area (x10- 9) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

7.96 

0.29 
0.61 
0.67 
0.65 
1.55 
1.10 
2.00 
0.39 
0.57 
1.01 
0.24 

23.11 

2.68 

21 . 30 - 24 . 91 
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Table 57. larval herring (Clupea harengus) length-frequency summary for 
three subareas in the Gulf of Maine· collected by ALBATROSS IV 
cruise 78-02, 14 FebruarY-08 March 1978. 

larva 1 
length Cl ass (mm) 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

Mean length 

Standard Deviation 
-+~ (2 

95% Cel. (x-tV~ ) 

( -9 larval Abundance per Cruise Areax10 ) 
Georges Bank- Western Eastern 
Nantucket Shoals Gulf of Maine Gulf of Maine 

0.15 

0.15 
0.19 
0.14 
0.34 
0.28 
0.30 
0.42 
0.35 
0.52 
0.49 
0.35 
0.63 

1.10 
0.43 

0.31 
0.12 

32.79 

5.02 

30.44-35.14 
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67" 

"99.1 

.. 94.1 

41" 

• Standard station 

~ OptIonal station 

a Soeclal station 

-10.1 "'02 4'4.2 

69'" 67" 65" 64" 

Station plot for ICNAF larval herring surveys with a standard cruise 
track drawn for the Georges Bank. - Nantucket Shoals area. Station 
sampling within the encircled dark line has been emphasized since 
1974, and this area repr"esents our best coverage for the entire larval 
herring time series. Stations 1-36 represent the Nantucket Shoals area, 
and Stations 48-99 represent the Georges Bank area. Standard stations 
(closed circles) outside the encircled area are sampled as time permits. 
Open squares are" examples of special stations where additional sampling 
may be made in areas of high larval densities. Triangles represent 
optional stations as time permits. 
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Figure 3. Geographical subdivisions of Georges Bank, Nantucket Shoals, Western 
Gulf of Maine, and Eastern Gulf of Maine used for abundance estimates 
of larval herring. 
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Figure 7. 
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Figure 20. 
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Figure 21. 
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Figure 2 2. 
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Figure 25. 
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Figure 49. 
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Figure 50. 
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Figure 51. 
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Figure 55. 
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Figure 57. 
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Figure 60. 
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Figure 61. 
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Figure 62. 
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Figure 63. 
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Figure 64. 
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figure 65. 
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Figure 66. 
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HIECZNO 73-40 
29 Sep.- 20 Oct. 1973 
Clupe.a. haJte.ngu& 2 
< 10 nill larvae per 10 m 
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Figure 67. 
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HI£CZNO 13-40 
29 Sep. -20 Oct. 1913 

44 C.tupea. hMengUA 2 
Total larvae per 10 m 

H 

"2 

d 

.// ...... . 

100M 

72 71 

70 6-9 

( I> ",/'" ,f" M r 
- 67/) 

,p ~ , , •. ,r') .83 

,';j C\ l:;:) ,/ 
'::J a f r: " ~. , ... ,.r::~ .. :'../ lj:~S 

Z 931 . .:",;, 

...... ___ ._~_wi 

7 

.2 

// 
~: L 

~,<) 
.5 

~~.S 

')" 
f; , 
" 

"'\,.,"'\'" 

70 

i~ 
U57 6 

1.·:···· 
,ao,,,,, 

2772 
. ·2 

23 

.1 

" .. ,,, 

69 

.4 

.14 

p~"-"-"" .. ---.......... -

.... <10'129 J363 

9 .. /" 
.... --

.380 . ll98 
.-

:1 
4 10 735 

171 1104 

,5 .96 .998 782 

42 .134 ,33 ,,,'-'. 

/,,,, 

12 ,.--'" 20··--· .. · .. 4~ 
....... 1 .. " 

",' 

6_8 67 

I"JT ?98 
:. ~ 

}:38 
':;~ 
/78 
". . 2 
' .... ~) f'.r~.' 0 

,5,./ .~:6( ... > 
",./;~ //"\\ 

... 

.76'·.J ();33 

\~ .... --- - ..... - .--~? 

\'" -.. .--, 

"'" '5/' 

.64,i"":~···,.~17 

I 

.49 .l 

559 

.~,~.~ 
./ 

/) 

51 

66 

'., ... J 

.~ ~" .. ' / /--..... 

/~>/ 

6S 

/.C .. 1(~OOM A' 

r'o 

~ / 4) 

.... .' 
''', ~ .:\.,' 

41 

<I' 

to 

6A 

I 
....... 
v-l 
00 
I 



Figure 68. 

BElOGORSK 73-01 
15 Oct.- 01 Hov. 1973 
larval Herring Survey 
Crui se Track 
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Fi gure 69. 
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BElOGORSK 73-01 
15 Oct. ~ 01 flo v • 1973 
Clupea. haJtengU6 
< 10 mill larvae per 10 1112 
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Fi gure 7 o. 
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Fi gure 71. 

HAUliER HERHIG 73-43 
28 Oct.- 08 Hov. 1973 
Larval Herring Survey 
Cruise Track 
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Figure 72. 
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HALTIIER ~IERHIG 73-43 
28 Oct.-'08 Nov. 1973 
Clupea. /ta..lteH9U4 2 
< 10 mm larvae per 10 m 
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Figure 73. 
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HALlUER UERHlG 73-43 
28 Oct.~ 08 Nov. 1973 
Ciupea ltaltengU6 
Total larvae per 10 m2 
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Figure 74. 
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ALBATROSS IV 73-08 
30 Oct •. :: 20 Nov. 1973 
larval Herring Survey 
Crui se Track 
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Figure 75. 
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AlGATROSS IV 13-08 
30 Oct. -' 20 flov. 1913 
Clupea IUVLengu& 
<10 mm 1 arvae per 10 1112 
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Figure 76. 
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Figure 77. 
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ALBATROSS IV 73-09 
04-20 Oec. 1973 
larval Herring Survey 
Crui se Track 
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Figure 78. 
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ALBATROSS IV 73-09 
04':20 Dec. 1913 
Clupea. ItMengU6 2 
< 10 mm larvae per 10 rn 
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Figure 79. 
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Figure 96. 
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Figure 97. 
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Figure 104. 
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Figure 10 9. 
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Figure 1 12. 
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Figure 136. 12 
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Figure 138. 11 7'0 
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Figure 139. 
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larva 1 Herring Survey 
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Figure 140. 
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Figure 141. 

AUTON DOHRN 76-02 
15-29 Nov. 1976 
larval tlerr1ng Survey 
Crt,li se Track 
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Figure 142. 
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15-29 Hov. 1976 
C£u.pea. haAengU6 2 
Total larvae per 10 m 

70 6-9 

~ '" 

!~-~; 
~i~' ~ ~ ·'<>.'d'{'; 

... 4_ .. ~j.'·/'·V"""''''<-'',.-'··''·· ,. 

rJ 
,/1 .... 

(r~::.·~B: 
.~ .... 

r 
(~ . 

3 .2 
" 

5 

", 

5. 2 
I 

d .. 3 

2 2 

4 . 

.-_./' 

U)O-M 

.r/'/' 
r . 

2 

2 

___ ..J/";'~ 

.. 

5 

2 

}- .. 

:r~~:·;~s 
/; '1 

:.. 
tot]!, 

~ .. 
" ·f 

:,:-~ 

,: 
, --,# .. ,"" ... -. 

,,,-..... ,i 
.,.... \ .... .. ~.' 

t, • 

... · .. L,. f{;''''.J __ 5''-/:..i ,,"'/"_ .... ..,. ... , 
, \. 

\:.:-_··· .... C ..... -:::.> ,./' 

,4 

11 

. ..... ( 

... :~ ...• ~ 

,31 i 
14 

" 

" 
,.. 

'~/ 
'" ... s' 

.,~-: ..... . 

\ 

r', 
.-

.,.:\ .. ' 

I 
N 
I--' 
tN 
I 



Figure 143. 

H 

A2 

40 

• 

12 71 

/ 

;/60 

; 

rlf; 

It'" RESEARCIIER 76-01 
27 1~ov. - 11 Dec. 1976 
larva 1 Jlerr1ng Survey 
Cruise Track 

."., /; 
//i:'~'~:) 

.109'1 \.' i .ll) 

.106 t:'].114 
,- ~~ 

:"... , .. , .... 
~.'" '7 r. d'!/"'~ ,." L 

,/ ,42 " :' ! l' 0106 t ..J17 
.' \ ./' ., -120 .,: .123 

j I 41 .45 ", .- "i~, r·:)." t ..... ••·· .'-". 

j .-.e..... , .105 .118 ' •• ~/..Jl!{ .122 J/ \ .... \ ." . -vv ~' • \ " 1
38 

", .67 •••.. ~.-.·······.:7 // ........... : 
( .68 .104 .1~ .102·-__ ••• ······;' 
\ ' .' I " •.•• --:/ 

.... 37-.46 '47~66 -.-~ / ) '" ---"6~186 .87 .tU!... .l.~·· 

{:~,)6----"J..I;l J"" ~Q70 ~_,.as ,,. ••••• ,J 
1\ ", •••• -., ••• --•• /-......... - •• \', 

\ :;35 -.=r . 49 64 ..... ).: 71:] 884 .89 ". \98 /"", > / \ 
,..-,-' 63 ' 

~ .11 -- 32 50 / ' i ... ,,72, 

.97 

, 

11 start .I

J
' 2·d ~;? > '>3 "'~'.'>.J ..-

Q 82]6 \038' 852 74 !~' f 94 \,... > " ,I • 
as ----64 1 ~. ' .. ,." 

)

6 [20 ~2('\,,;:::20 '> "~--... > '" 
, 19 18 , ••• ,/ 

---e -_ .... 17 16 •. -'- ,.-'" 

24 154 59 76 ••• ____ ;f9 

.8~,/""··___1-··-.---·'-.h.I .. -. :2 ~l' =:JI~----/'" .:.~ .. ,. sr" n ___ , 

•........ iC;;~ .-.......... ,./ 56 -------457 
. 10 13 -•• ' 

69 6/) 

711 

// ....... \. 
Sf / 

l..., ! 43 

....... ""."'-, 

AI 

~ 

I 
N 
f-l 
.J::::. 
I 



Figure 144. 

.44 

4) 

72 

71 

RESEARCHER 76-01 
21 Nov.~ 11 Dec. 1976 
Cwpea. halLengM 
Total larvae per 10 m2 

.. .r'! 

II 
~~ 

1 

2 ---·1 

100M 

71 70 

70 

6 

( 

4 

10 

2 

0'9 ~ 0'7 (C i ... 

~
B /1' 

~~ //,//",-

l~~.~lJ': ,,,' 
"r('" ::~:;fts 

... ~;- ~ 

\ 1 
.IL.:"·· 
.2 

.~1 

69 

.. j 

~~ .. ~_J 

~/ 

2 

....... 

............ -,. .. 

........ 

3 .. , .. , 

.1 .2 

1 

3 

1 
____ -1/ .... ;. 

,' .... -.. 

68 

." 

~: ~ 

}' ~. ,,'/ 
c,:.~ (J ,--" " 
/ ,/ 
~ . ' 

\'~--(:'J~~:"'J_S' __ /.--J 

... ~ ~ ... 

.. \, 

.. /~ .... "" .. 

.--, /:'<---.. /"~\ 
~~ .. .-- '-""'~,:/ 

""""".f" 
...... _ ...... "--"-- --. ---.. -.:~ .. \. .. 

;i i'~ 

-' 

0.7 

'-, 
12 i 

.13 J 
.8 .i 

8 ",/ 

,/ 

66 65 

/f'" 

'(-t.... 
~':'I(jOM 

~ .. r ........ ~_ 

.1' '\ 

/ '\ 

t ./ 43 

.... ..... ;\ .. / 

42 

~, 

.0 

6~ 

I 
N 
~ 

til 
I 



Figure 145. 

l4 

42 

40 

l'l 71 

IH. f.lITCHEll 77-01 
13-24 feb. 1977 
larval Herring Survey 
Cru1 se Track 

_Ill 

r' 
/ 

,/ 
"o-ll 

.' 

";7l~1 

:60 

.109'.1 .. ' , .113 
j '~1ODM 
i~ ~: 

.108 ~I~ ? 

~ ; 
~ ~? 

... ~~j') .44 .107 ~lS .. ,11124 r""') 
ri :;;' !'/ J C .... / 

/ 42 -106 {.117 el;P' 
l \ ., -120 ••••• 

! p)' .1 .45 .105 ·-::Ii·J·:~;:ig(h/ .t~ ;/'''\. 
< .' I :' \ t: )' , .. , .-... __ ....... :; /' ........... : 
end \~ 38 .67 .68 .104 .~ . .102·. __ •• ••••••• /" 

2 , / 1 ._-.-.. ,I' 

" .47--__ 60 --.69--86 -----<l>87------411dl..> .l.~· 
I ., , 
~ ~~ 

(~6_.34 "70----.8~ 99 \.,............ v. ................ , .. ............... '. 
\ \35 -~. ~_/ •.••• \.7t ___ 84~a9 ~ 

" \""'- 3 \ 
" ..... 31 32 . 72 • 3 0 r 

..... ~'~" / 51 "L . 00 .' ~5 
l ./ .... . 

27 \ .38'/ h2 \t;1 174 I", .192 : J94 

.... 

) 

.26 25 '53 J.ro ..175 

6 A2~23~24 54 "59 ~76 
/:_----~,A~./7 ---1" .... I.~'~/:·--'h6--"" n 

'S .,/. r'"---=qI~--· ___ . ...114.rl""-''' 
,-: ..... ··i~9--J 10 . L3--=::t 

.123 

.91 

... "", 

57 

61:1 

711 

/ •• , .••• ? 

; \ 
:: ; 
t. " 4) 

.\ ... ,~\...: 

41 

I 
N 
~ 
Q\ 
I 
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Figure 150. 
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Figure 152. 
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Figure 153. 
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Crul se Track 

...... ~~ ... ~ 
starto,] 

.44 

.45 

,~ 

-lU ,..{r. .-

,..:::'.I( 
0109\/ !-, r"'n3 

l 
.108 ~if.1I4 

'} 

/ 

:6f1 i .... 

i 

~<~ 
4115 .U6 .107 t::;o, 

/ 
-106 {.117 

\ "' .120 ,"" '- .... L" r .. :~ ..... :- .............. .. 
.ua ,. \..'olll{ .122 .105 

!' 
." .. . ." 

87--~ 0100" ). ,.-
/" ",.-1 

-99 70 005>=£ s~ ____ •••• >-' __ " "'_''''j~ 
~/"·""Z OM> '>"L 

'''763 

/ e83 .GO /"" >2 »1 59·, • 

.. 91 ... 95 

7J e82 r Z' > b2 i .94 
1 " 

• .97 

/ 
./<.£93 

, ..... \ 
\ 

, ...... ~ .... .,. 

I 
N 
N 
..f:::. 
I 



O
J 

s... 
:::i 
O

"l 
..... 
I..J... 

: 
~~~.~\ 

......... 
. ... ' 

.\~ '1. .. 

" -._ ... ; 
. " ..... \ 4} ~ 

(
'
 . 

',~'(':." 
':;; 
~'~ 

-2
2

5
-

"',," 
• 

~ J ...... ~: 

;, 
.' 

.1,: •..•. 
,
,
~
~
,
 ... 

, , 

i 

;::: 

\~'" '" "\, ': ~ 
',0

 
'2
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Figure 156. 
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Figure 158. 
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ALBATROSS IV 78-02 
14-22 feb. 1978 
Clurea. haJteugu.& 2 
Total larvae per 10m 
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