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Abstract

Data on survey methods and catches of fish eggs and larvae from 17 cruises

during 1971-1974 to the Eastern Gulf of Mexico are summarized. A

total of 867 plankton samples were collected. Data on station positions,

surface temperatures, surface salinities, volume filtered by the net,

depths of tow, zooplankton volumes, and detailed data on egg and larvae

catches are included. Clupeid eggs and larvae were identified and

data on their seasonal distribution and abundance are tabulated.

In addition, charts showing the distribution and abundance of eggs

and larvae of each clupeid species or genus are included. Spawning

areas are delineated and briefly discussed. Standing stock estimates

of clupeids in the Eastern Gulf and techniques used to obtain them

are summarized in this report.
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Introduction

Fishery scientists believe that underexploited stocks of clupeid

fishes in the Eastern Gulf of Mexico may have potential for development

into major fisheries  Sullis and Carpenter, 1968; Bullis and Thompson,

1970; Fuss, Kelly and Prest, 1969; Klina, 1971!. A NOAA Sea Grant

to the University of Miami supported research to estimate the biomass

0 f some clupeid stocks in the Eastern Gul f using seasonal surveys

of their eggs and larvae as the means to determine adult abundance.

Survey cruises began in 1971 and continued through 1974. In addition

to estimating adult biomass other objectives included determination

of: 1! fishery potential for the clupeid stocks; 2! the spawning

areas and spawning seasons of the clupeid fishes; 3! abundance and

distribution of clupeid egg and larval stages; 4! the relationship

of spawning by clupeids to hydrographic factors in the Eastern Gulf.

The purpose of this report is to summarize data from 17 cruises

to the Eastern Gulf. We have made no attempt to analyze data here,

nor do we discuss the possible implications of these data on fishery

development. Houde   in press! has summarized findings on clupeid

stock abundance and he has also presented preliminary reports on this

research  Houde, 1973 and 1974!. Reports on individual species, including

thorough data analyses, will be published in the future. A brief

summary of standing stock estimates is presented in this report but

details of the methods and estimating techniques are not included.

Species that were of major concern in the survey  Figure 1! are

round herring  Etrumeus teres!, Spanish sardines  Sardinella spp.!,



Figure 1. Four species of underexploited sardine-like fishes from the
Eastern Gulf of Mexico.



and menhaden  Brevoortia spp.!. We also examined the catches of anchovy

eggs and larvae but were unable to identify them to species. Eggs

and larvae of all other fishes were removed from our plankton samples,

counted, and stored for possible future study.

The survey area  Figure 2! extended from latitude 24 45' N  just

north of the Dry Tortugas! to latitude 30 15' N  just south of the

Florida panhandle!. Stations that were sampled for ichthyoplankton

extended from the 10 m depth contour to the 185 m contour with a few

stations located further offshore. Transects were spaced at 15 nautical

mile �8 km! intervals; most stations were located at 15 mile �8

km! intervals on the transects except near the 185 m line> where station

distances were increased to 30 miles �6 km!. Not every station was

sampled on each cruise. The possible stations, illustrated in Figure

2, were used on all cruises except GE 7101, the first of the survey

cruises. Two cruises in 1974, designated CL 7405 and CL 7412, included

stations in addition to those shown in Figure 2. Some of the additional

stations on those cruises were located in water between the 4 and

10 m depth contours.

The 17 cruises from 1971 to 1974 are listed in Table 1. Some

cruises in 1971 and 1972 were multiship operations, the cruises being

part of the EGMEX and Western Florida Continental Shelf Programs.

These cruises were part of a cooperative effort designed to examine

many physical, chemical, and biological phenomena in the Eastern Gulf

of Mexico  Rinkel, 1971 and 1974!. The National Marine Fisheries

Service also was a cooperator in the ichthyoplankton survey during

1971 as part of their MARMAP program, but did not continue work in

this area during subsequent years.
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FIGURE 2.CHART OF THE ICHTHYOPLANKTON SURVEY AREA, SHOWING SAMPLING STATIONS AND
DEPTH CONTOURS.
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Five cruises were completed each year from 1971-1973 and two

were completed in 1974. An attempt was made to schedule cruises so

that spawning seasons of important clupeids could be delineated, but

it was not always possible to schedule cruises at the desired times.

Me purposely tried to increase our sampling effort during spring and

summer months because we thought that most clupeid spawning would

occur during those seasons. Cruises, dates, and numbers of stations

that were sampled are given in Table 1. Most cruises were of at least

9 days' duration. Numbers of stations ranged from 13 to 146 for a

given cruise, the mean being 51 stations. A total of 867 ichthyoplankton

samples was collected during the survey.

Stations that were sampled varied during 1971 and part of 1972,

but a relatively stable sampling pattern was established beginning

with cruise IS 7205  Table 1!. In this pattern alternate transects

ware sampled  Figure 2!. The three nearshore stations �5 mile intervals!

on each of those transects were sampled; additional samples were collected

at alternate stations on the same transects �0 mile intervals}.

Thus, transects were spaced at 30 mi,le intervals and stations were

located at either 15 or 30 mile intervals on the transects. Each

station represented an area described by a polygon that was determined

by the method of Sette and Ahlstrom �948!.

Echthyoplankton was collected in the paired 61-cm mouth opening,

Bongo net sampler  Posgay, Marek and Hennemuth, 1968!  Figure 3!.

Meshes on the samplers were 333 um and 505 um. The single exception
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was cruise GE 7101, when an ICITA, 1-m plankton net with 505 um mesh

was used. Ichthyoplankton was sorted from the 505 um mesh samples;

plankton volumes were determined from the 333 um mesh samples for
cruises from 1972-1974. A flowmeter was placed in the mouth of the

505 um mesh net to determine volume filtered during each net tow.

A tine-depth recorder was attached to the Bongo gear to record the

characteristics of tows. Nets were towed at approximately 3.0 to

3.5 knots during 1971 but ship speed was reduced in subsequent years,

and net speed averaged 2.3 knots during 1972-1974 . Net tows were

made during both day and night; a station was sampled at the time

that the ship occupied it.

Double oblique net tows were made on all cruises. Tows were

made to within 5 m of bottom or to 200 m depth at deep stations.

For cruises GE 7101 through 88 7201-GE 7202  Table 1! the tow consisted

of wire release at 50 m/min until the desired depth was reached, followed

by wire retrieval at 20 m/min. For the remaining cruises two types
of tow were used, the choice depending on water depth at the station.
At stations less than 55 m deep a 5 min tow was designated, consisting
of 1 min for wire release to desired depth and 4 min for wire retrieval.

This "standard tow at shallow stations" filtered approximately 100
3m of water. At stations deeper than 55 m the tow consisted of wire

release to desired depth at 50 m/min and wire retrieval at 20 m/min.
3

Volumes filtered at those stations varied from 100 to 400 m , the

volume increasing as station depth increased. Each tow was monitored

with a stopwatch and the angle of stray of the towing wire was measured
at the end of each minute of a tow. Nets were towed from the side

of all vessels used, except for R/V GhLAl%US in cruises CL 7405 and
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CL 7412, in which net tows were made from the vessel's stern.

A 2 m x 1 m rectangular frame neuston net with 947 um mesh was

cowed at 4 knots for 10 minutes at some stations on all cruises made

during 1972 and 1973. Catches from these tows are being stored and

data are on file at the National Marine Fisheries Service, Southeast

Fisheries Center, Miami, Florida.

Plankton nets were washed down with seawater before the codends

were removed at the end of a tow. Plankton was preserved in 10X seawater

formalin and buffered with marble chips  Figure 4!. Samples were

brought to the laboratory for sorting, volume determination, and organism

identification.

1Hydrographic data were collected at each station. These included

data on distribution of temperature and salinity with depth. A mechanical

BT provided a trace of the temperature structure at each station.

'Xhis was followed by a hydrocast consisting of 1.7 liter Niskin bottles

equipped with reversing thermometers. Salinity samples were brought

to the laboratory for analysis. On cruises IS 7308 and IS 7320 an

STD was used instead of the Niskin bottles. The STD was used at some

stat.ions on cruises IS 7311 and IS 7313.

Laborato Procedures

After samples had been brought to the laboratory and stored for

one month, the 10X seawater formalin was replaced with 5X formalin

buffered with marble chips' The 333 um mesh Bongo net samples were

stored for at least two months before zooplankton volumes were determined

 Houde and Chitty, in press! using a displacement volume method like

Hydrographic data are on file with the National Oceanographic Data
Center and can be retrieved from their MAFLA file.
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that described by Thrailkill �969! and Kramer et al. �972!. A11

fish eggs and larvae were removed from the 505 um mesh samples with

the aid of a binocular microscope at 12x. Clupeid and engraulid eggs

and larvae were identified and counted. Clupeid larvae were measured

with an ocular micrometer in a binocular microscope. Samples of clupeids

and engraulids, and the remaining unidentified eggs and larvae, were

accessioned into collections and are being stored in 5X formalin.

Data Processin and Reduction

Master station logs, ichthyoplankton sampling logs, and hydrographic

station logs were completed for each station on cruises listed in

Table l. A cruise report was prepared describing results of each

of the cruises. Computer printouts of Master Station Records for

each cruise list the following information: ship, cruise number,

station, latitude, longitude, date, station arrival time, time zone,

surface temperature, gear code, types of observations, and times for

operations.

Ichthyoplankton data from each cruise were reduced and summarized

in a computer program "ELSUM" ~ This program lists for each station
3the volume filtered  m ! by the Bongo net, the depth of the tow  m!,

2 -9
the area represented by the station  m x 10 !, the plankton volume

3 ml per 1000 m !, surface temperature, and surface salinity. Egg

and larvae catches at each station are listed; the taxa are represented

by a bionumeric code developed by the National Marine Fisheries Service,

Pascagoula Laboratory. The total catch at each station for each taxon

is listed, the estimated number under 10 m of sea surface is calculated,2

and the total number estimated in the area represented by the station
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the following formula was used:

C Z
.10 1!

2
number of individuals at station j under 10 m of sea surface.n. ~ the

J

c . = the catch of eggs or larvae at station j,
J

s . ~ the depth of tow  m! at station j,
J

v, = the volume filtered  m ! at station j.
3

J

The estimated total numbers of eggs or larvae in the area represented

by the station isi

c z

2!

p ~ astimkted total number of eggs or larvae in area represented

by station j.

is given. In addition, for larvae that were measured, the length-frequency

distribution by 0.5 mm length-classes is presented along with the

estimated number in each 0.5 mm length-class under 10 m of sea surface,
2

and the estimated total number in each length-class for the area represented

by the station. A cruise sulary lists the total catches of eggs

and larvae in each taxon for the cruise as well as the estimated total

number in the cruise area. A composite length-frequency distribution,

based on all stati.ons in the cruise, for larvae that were identified

and measured is given by 0.5 mm length"classes, and the estimated

total number of larvae within each length-class in the area represented

by the cruise is calculated,

To calculate numbers of individuals under 10 m of sea surface,
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2A. the area  m ! represented by station j. Areas were determined

by the method of Sette and Ahlstrom �948!.

The cruise estimates for eggs or larvae are given by:

3!

P. ~ cruise estimate  i.e. the total number of eggs or larvae estimated
l. ~

in the area represented by cruise i! ~

k = the total number of stations as~led during cruise i.

stations was sampled from 1971-1974 ~ The number of fish eggs sorted

from samples totalled 304,620; number of larvae was 143,034  Table

The mean number of a particular taxon of eggs or larvae under

2
10 m of sea surface for a cruise was calculated from:

k
n 1/kV n 4!

2
~ mean number under 10 m of sea surface for cruise i.

1 ~

k ~ number of stations sampled on cruise i,

n. ~ number under 10 m of sea surface estimated at station j.
3

Mean numbers of eggs under 10 m of sea surface ranged from 163 ' 12

for IS 7320 to 927 ~ 1 for CL 7412; mean numbers of larvae under 10

m ranged from 55.3 for CL 7405 to 825.4 for IS 7205  Table 1!. Houde2

and Chitty  in press! have summarized data on seasonality, distribution,

The survey consisted of 17 cruises in which a total of 867 ichthyoplankton



and abundance of total fish eggs, fish larvae, and zooplankton volumes

for cruises made during 1972-1974.

The total number of clupeid eggs from the 867 stations was 32,095,

10.54X of the total fish egg catch. Number of clupeid larvae totalled

29,087, 20.34X of the total larvae  Table 2!. Engraulid eggs were

relatively uncommon in our tows, perhaps due to extrusion through

the 505 um meshes of the Bongo net. Only 890 engraulid eggs were

sampled �.29X of total eggs! but 2879 larvae were present �.01X

of total larvae!  Table 2!. Clupeid egg and larvae abundance, represented

2by mean numbers under 10 m of sea surface, varied seasonally, highest

numbers occurring during spring and summer months  Table 2!.

Data for each clupeid species or genus are summarized in Table

3. Menhaden  Brevoortia spp.! spawned in winter; a total of 3042

spawned during spring and summer; a total of 4236 eggs and 11,255

larvae were collected. Spanish sardines  Sardinella spp.! spawned

throughout the year in the Eastern Gulf; 1446 eggs and 12,248 larvae

were collected. The scaied sardine  ~garen ula ~auana! is a spring

and summer spawner; 19,183 eggs and 3828 larvae were sampled. Round

herring  Etrumeus teres! spawned from November through May; 4186 eggs

and 938 larvae were collected. For each clupeid, Table 3 also gives
2

the mean number of eggs or larvae estimated under 10 m of sea surface

during each cruise.

Summaries of station data for each of the cruises are presented

 Tables 14, 16, 18, ........,, 46!. Tabulated data include station

positions surface temperature, surface salinity, volume filtered

by the 505 um Bongo net, depth of the Bongo net tow, zooplankton volume,
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and total catches of fish eggs and larvae. Each of those tables is

followed by summarized data on catches of clupeid genera and species

at each station in the cruise  Tables 15, 17, 19 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ y 47!.

S ecies Summaries

The numbers and percentages of stations at which thread herring

eggs and larvae occurred are listed in Table 4. All cruises, except

GE 7101, are listed in this table. Both larvae and eggs occurred

at the highest percentage of stations in the spring and summer months'

The estimated total number of eggs and larvae and the mean numbers under

210 m of sea surface at stations where eggs or larvae occurred also

reflected the seasonality of occurrences Mean number of eggs at

positive stations ranged as high as 999.5 under 10 m for IS 7308 in May2

1973. The highest mean larval abundance at positive stations was

229.4 under 10 m , recorded on IS 7311 in June-July, 1973. Abundance2

of thread herring eggs and larvae relative to the total catches of

fish eggs or larvae for a cruise are listed in Table S. Charts of

the distribution and abundance of thread herring eggs and larvae  Figures

22 to 32! for each cruise illustrate the spawning areas and seasons.

The areas where eggs and larvae were most abundant are in the same

general locations where Kinnear and Fuss �971! reported biggest concen-

trations of adult thread herring schools. Most thread herring spawning

occurs in waters less than 50 m deep and between latitudes 26 30' N and
o

28 00 N. Catches and numbers estimated under 10 m of sea surface at0 2

individual stations for each cruise are given in Tables 15, 17, 19,

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 47 ~
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Round Herring  Etrumeus teres!

The number and percentage of stations with round herring eggs

and larvae are given in Table 6, along with the estimated total number
2

of round herring eggs and larvae and the mean numbers under 10 m

of sea surface at positive stations. Mean numbers of eggs under 10

m ranged as high as 604.8 for 8B 7201 � GK 7202 in February 1972.2

2Mean larval catches of nearly 50 under 10 m of sea surface occurred

at positive stations during February 1972 and January 1973  Table

6!; the 175.1 under 10 m observed during cruise CL 7412, May 1974,2

was based on a catch at a single station on that cruise. Catches

of round herring eggs and larvae in relation to total fish eggs and

larvae are presented in Table 7. Distribution and abundance charts

for round herring eggs and larvae on each cruise  Figures 33 to 42!

show that most round herring spawning occurs 60 to 120 miles �00

to 200 km! offshore, where water depths range from 50 to 200 m, The
0 0

major spawning area is located between latitudes 27 00' N and 28

30'N. Tables 15, 17, 19, .. ~ ...., 47 summarize catches of round herring

eggs and larvae by station for each of the cruises.

Scaled Sardines  ~Haren ula ~auana!

Numbers and percentages of stations with scaled sardine eggs

and larvae are listed by cruise in Table 8. Also listed are the estimated

total numbers of scaled sardine eggs and larvae in the survey area

for each cruise, and the mean numbers under 10 m at positive stations.2

Mean numbers of scaled sardine eggs per positive station ranged up

2to 747.1 under 10 m in IS 7313, August 1973; mean larvae numbers

2were more than 50 per 10 m at positive stations during 8C 7113�
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TI 7114, May 1971 and IS 7313, August 1973. The abundance of scaled

sardine eggs and larvae relative to total catches of fish eggs and

larvae is given in Table 9, There was an apparent increase in abundance

of scaled sardine eggs and larvae from 1971 to 1973 that is reflected

in the Table 8 and 9 summaries. Charts of the distribution and abundance

of scaled sardine eggs  Figures 43 to 55! also show the increasing

abundance. Most scaled sardine spawning occurs within 20 miles �3

km! of the coast in water 20 m or shallowex, Cruise CL 7412 had several

stations located in water shallower than 15 m. Spawning by scaled

sardines at those stations was 1.85 times more intense than at regular

stations farther offshore. Catches of scaled sardine eggs and larvae

by station for each of the cruises are given in Tables 15, 17, 19,

47.

Spanish Sardines  Sardinella spp,!

Eggs and larvae of Spanish sardines occurred at some stations

at all seasons of the year. Occurrence, abundance, and mean numbers

2under 10 m of sea surface at positive stations are recorded in Table
2

10. Mean numbers of eggs ranged up to 236.7 under 10 m for positive

stations during 8C 7120-TI 7121, August 1971; mean larvae numbers under

210 m at positive stations ranged to 352.2 during IS 7205, September

1972. Eggs and larvae of Spanish sardines relative to total catches

of fish eggs and larvae for each cruise are listed in Table ll. Charts

of distribution and abundance of eggs and larvae  Figures 56 to 70!

show that Spanish sardines spawn over a wider area in the Eastern

Gulf than any of the other clupeid species. Most spawning occurs

where water depths are less than 50 m, but some eggs and larvae were
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collected out to the 185 m contour. Catches of Spanish sardine eggs and

larvae at stations for each of the cruises are given in Tables 15, 17,

19, ...... ~ , 47.

Menhaden  Brevoortia spp.!

Menhaden eggs and larvae were not abundant in the Eastern Gulf

during the years of our survey. Large catches of more than 500 eggs

were made at a single station during cruises IS 7303 and CL 7405  Tables

35 and 45!, but few stations had any eggs or larvae during most of
2

the cruises  Table 12!. Mean numbers of eggs under 10 m at positive

eations were high for IS 7303 and CL 7405 because of the two extraordinary
2

catches, but mean larvae abundance never exceeded 5.0 under 10 m

of sea surface at positive stations  Table 12!. Abundance of menhaden

eggs and larvae in relation to total fish egg and larvae catches has

been tabulated for each cruise  Table 13!. Menhaden eggs and larvae

were most abundant in the northern half of the survey area, and spawning

occurred at depths of less than 50 m  Figures 71 to 77!. Menhaden egg

and larvae catches at stations for each of the cruises are given in Tables

15, 17, 19, ......., 47.

Stock Estimate Summa

Adult biomass estimates were obtained for thread herring, round

herring, and scaled sardines and have been reported by Houde   in press!,

The techniques that were used are similar to those that have been

employed in resource assessment surveys of the California Current

 Sette and 'Ahlstrom, 1948; Ahlstrom, 1954, 1966, and 1968; Smith,

1972!. Stock estimates using techniques proposed by Simpson �959!
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and Saville �956 and 1964! will be obtained in the future to compare

with those obtained by the present method. The following procedure

was used to estimate adult biomass:

r

P QP D/d
i~l

where,

P ~ the annual or spawning season estimate of number of eggs spawned.
a

r = the number of cruises in a year or spawning season.

P. = the estimated number of eggs present in the survey area on a
1 ~

day during cruise i.

D. ~ the number of days represented by a cruise i.
1

d. ~ the mean time to hatching  in days! for an egg spawned during
1

cruise i.

The estimates of P. were obtained from Equation 3  page 16 !. The
1,

relative fecundity  ova per g of body weight! was estimated for each

of the clupeids from gonad analyses of adult fish and the sex ratio

was assumed to be l;1. Then,

2 P
6!

F
rwhere,

B the estimate of adult biomass  in grams! present during a given

year or spawning season.

F ~ the mean relative fecundity  ova per g! for the stock.
r

Variance estimates on P were obtained using methods based on Gushing
a

�957! and Taft �960!. These error estimates were not entirely satisfactory,

but they were used to calculate preliminary estimates of error in

biomass estimation. Biomass estimates within an order of magnitude
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of true stock size were the objective of this research and we believe

that this objective has been met.

Biomass estimates for thread herring were obtained in 1971 and

1973. Estimates were 109,244 metric tons  m.t.! in 1971 and 372,367
m.t. in 1973, the mean being 240,806 m.t. Round herring estimates

were made for the 1971-72, 1972-73, and 1973-74 spawning seasons.

They were 717,815 m.t., 131,136 m.t., and 286,811 m.t., the mean being
378>587 m.t. Estimates of scaled sardine biomass were 15,675 m.t.

in 1971, 148,254 m.t. in 1972, and 388,618 m.t. in 1973; the mean

estimate was 184,182 m.t. The aggregate biomass of the three species,
based on the mean estimates, is 803,575 m.t. Because no estimates

of Spanish sardine or menhaden biomass have been made, we feel that
the aggregate total clupeid biomass must exceed 1 million m.t. in

the Eastern Gulf of Mexico.

Successes in this survey can be attributed to help provided

by many people and the agencies that they represent. Martin Roessler
suggested and developed the idea that an ichthyoplankton survey of
clupeids in the Eastern Gulf could provide information about fisheries
potential. Murice Rinkel of the State University System of Florida,
Institute of Oceanography, helped to coordinate cruises during the

first two years of the survey as part of EGMEX and Western Florida
Continental Shelf Programs. He also reduced and analyzed physical
oceanographic data collected on the cruises discussed in this report.
C.N.K. Mooers and James Price of RSMAS provided digitized temperature

and salinity data from STD casts made on several cruises. Many people
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in the National Marine Fisheries Service were helpful during the surveys.

They include Harvey Bullis, Ed Hymen, Brian Kinnear, Larry Ogren,

William J. Richards, Charles Roithmayr, and Stuart Smith. Special thanks

are due Capt. Sid Hartshorne and the crew of R/V COLUMBUS ISELIN for

their support and cooperation which helped insure the success of the

project. The technical assistance of RSMAS staff and graduate students

was invaluable during the cruises and the subsequent analysis of plankton

samples. We particularly thank Alfred Cardet, Reuben Charles, Ann

Chitty, Nicholas Chitty, Walter Stepien, A. Keith Taniguchi, and Gregg

Waugh. Many others spent long days at sea under adverse conditions

on one or more cruises and we also appreciate their help. Financial

support for the surveys was provided through a NOAA Sea Grant 04-3-

158-27 to the University of Miami.
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Table 1 . Summary of fish egg and larvae catches from 17 ichthyoplankton survey
cruises to the Eastern Gulf of Mexico, 1971-1974.

E s Larvae

Mean Mean

Number under Total Number u
10 m2 Number 10 m2

Number of Total

Stations NumberCruise Dates

GE 7101 1- 8 Peb 19711 597.6 861547753 209.220

8C 7113

TI 7114 19229651 ' 5

578.8

7-18 May 1971 123 27385 464.1

359.2GE 7117 26 Jun � 4 Jul 1971 214927 3594

8C 7120

TI 7121 21567146 370. 8431. 0 180377-25 Aug 1971

TI 7131

8B 7132

GE 7127

4225 3979 224.7667-16 Nov 1971 230.1

5068 229030

74501562730

6165 223913

34 9245 10872

7487 451150

46421237851

136522610349

14523 10881IS 7311 27 Jun � 6 Jul 1973 51

104192479850IS 7313

IS 7320

3-13 Aug 1973

6-14 Nov 1973 5452 499951

2216CL 7405 28 Feb � 9 Mar 1974 16020 55.336

16854CL 7412 1- 9 May 1974 57230 519. 2

On Cruise GE 7101 an ICITA, one-meter plankton net was used. On all other cruise<
a 61 cm Bongo net sampler was used.

Shi Codes: GE R/V GERDA; 8C R/V DAN BRAMAN; TI = R/V TURSIOPS; SB = R/V
BELLOWS; IS ~ R/V COLUMBUS ISELIN' CL ~ R/V CALANUS

8B 7201

GE 7202

GE 7208

GE 7210

IS 7205

IS 7209

IS 7303

IS 7308

1-11 Peb 1971

1-10 May 1972

12-18 Jun 1972

9-17 Sept 1972

8-16 Nov 1972

19-27 Jan 1973

9-17 May 1973

517.6

577.7

527.2

578.8

186.5

374.9

872.2

450.2

725.1

163 ' 1

291.1

927.1

226.6

414. 3

341.5

825.4

295. 5

301. 2

613.5

551. 5

581. 6

346.0
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Table 2 . Susmary of catches of clupeid and engraulid eggs and larvae from 17 cruises to the Eastern Gulf of
Mexico. Numbers of stations in each cruise are given in Table 1.

En rau1id E s En raulid LarvaeCl eid LarvaeCl eid E s
Mean Number

under
Number 10 m2

Mean Number
under

Number 10 m2

Mean Number
under

Number 10 m2

Mean Number
under

Number 10 m2Cruise

GE 7101

SC 7113
TI 7114

GE 7117

8C 7120
TI 7121

1407

811 25.229. 0944 30.6 1596

9.024. 33.6 18723

10. 90.1 50321. 316. 8 1551803

TI 7131
8B 7132
GE 7127

72 3.543,0 o0127 8.1798

.031.1 ~ 0.7180.9 2661816

220 10.70.524 ' 814.1 843703

12.01222 205.7 1.936. 5649

28 2 ~ 1.0252.40.6 383931

0.4100.12.40.8 2310

27302 19.4 .069. 72 391

20593.2 67 1.2 4.23568109.83131

2034202 106.92739 59.8 0.3 11.3

29.4151.2 2313 58.4 4058999 322 22.5

4.4 41 2.068 ~ 0 0.5

1711098 2.3 2.0 211151 4.18.7

6485 59 1707172 0.5 3.675.2 178.3

SB 7201
GE 7202

GE 7208

GE 7210

IS 7205

IS 7209

IS 7303

IS 7308

IS 7311

IS 7313

IS 7320

CL 7405

CL 7412

41.8 1684 37. 8 171 5.3 19 0.4
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OPISTHONEMA OGLIHUMTable 4.

Sumawry of Egg and Larvae Catchea

ESTIMATED TOTAL
NUMBER  Xlo ' !

MEAH NUMBER UNDER
10 M2 AT POSITIVE

STATIONS

STATIONS WITH EGGS STATIONS WITH LARVAENUMBER OF
STATIONS

DATESCRUISE

NUMBER PERCENT NUMBER PERCEHT

7-18 May
1971

BC 7113
TI 7114 38.2 34.25 33.34 276,82 52,6310.6 47123 13

26 June�
4 July
1971

0.86 17.67 14.39 51 ~ 8714. 8 13GE 7117 48.227

SC 7120
TI 7121

7-25 Aug.
1971 1. 37 20.87 49. 46 79.9117.1146 2.1 25

GE 7127
TI 7131
SB 7132 66

BB 7201
GE 7202 30

46.7 11.93 20.36 75.92 36.0813. 3 1430GE 7208

12-18 June
1972 76.9 1.02 83.43 17 ' 09 228.3615.4GE 7210 1013

13. 7811.8 0 l. 0934IS 7205

0 0IS 7209 50

0 0IS 7303 51

42.9 91.66 52.58 999.46 101.198.2 2149IS 7308

27 June-
6 July

1973

37.3 44.26 107.57 137.98 229.37IS 7311 12 23. 5 1951

9.3410503-13 Aug.
19 73

6-14 Hov.
1973

20.0 0IS 7313

IS 7320

28 Feb.�
9 Mar.

1974

2.420.1613.9 036CL 7405

50 0 12 77 28.13 7' 53 57 ' 5622.7 2210441-9 May
1974

CL 7412

1 p etti s si ie h O~tth nese ~tt ee

2p iti t ti i ~ nh nps th utt i ii t e

6-16 Nov.
1971

1-11 Feb.
1972

1-10 May
1972

9-17 Sept.
1972

8-16 Nov.
1972

19-27 Jan.
1973

9-17 May
1973

EGGS LARVAE EGGS' LARVAE'
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Table 6. E~TRVHRD T~E

Summary of Egg and Larvae Catches

STATIONS WITH EGGS STATIONS WITH LARVAE MEAN NUMBER UNDER
10 M AT POSITIVE

STATIONS

ESTIMATED TOTAL
NUMBER  XIO '~!

NUMBER OF
STATIONS

DATESCRUISE

NUMBER PERCENT NUMBER PERCENT

BGGS LARVAE EGGS LARVAE'

7-18 May
1971

8C 7113
TI 7114 1.6 24123

26 June-
4 July

1971 27GE 7117

SC 7120
TI 7121

7-25 Aug.
1971 146

GE 7127
TI 7131
8B 7132 66 22.7 2015

8B 7201
GE 7202 1330 26.7

6.730GE 7208

13GE 7210

IS 7205

10.0IS 7209 50

38.49 31.95 101.04 48.7639.223,5 201251IS 7303

49IS 7308 4.1

'l 3"t'-
1973IS 7311

IS 7313

51

3-13 Aug.
1973

50

6-14 Nov.
1973

28 Feb.
9 Mar.

1974

9.8 6.33 1.'7lIS 7320 15.7 26.22 11.32

CL 7405 36 0 0 0

CL 7412 1-9 May
1974

44 2.0

1 Positive station is a station where Etumeus terse eggs were collected

2 Positive station is a station where Etrumeus teres larvae were collected

7-16 Nov.
1971

1-11 Feb.
1972

1-10 May
1972

12-18 June
1972

9-17 Sept.
1972

8-16 Nov.
1972

19-27 Jan.
1973

9-17 May
1973

19.50 0.24 3.60 12.88 15.80

30.3 25.26 2,92 187.73 14.20

43. 3 209.31 26.55 604.81 49.97

6. 7 1,51 0,47 22. 11 4.44

4.0 1.37 2.70 8.30 40.28

6.1 4.04 3.99 60.72 37.41

2,0 0.62 5.09 21.50 175.07
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Table ~HARE dULA JACUAAUA

SIamary of Egg and Larvae Catches

CRUISE

SC 7113
TI 7114

7-18 May
1971

0.94 8.11 64.66 51.529.81.6 12123

26 June�
4 July
1971

19.951.69 07.4GK 7117 27

7-25 Aug.
1971

8C 7120
TI 7121

1 57 0 39 28 09 4.37146 5.55.5

GE 7127
TI 7131
SB 7132

6-16 Nov,
1971 0 066

BB 7201
GE 7202 0 030

2.51 1.85 76.21 11.5713.33.330GE 7208

12-18 Junc
1972 23.1 17.10 2.89 146.94 22.7823,113GE 7210

0 0.175.9IS 7205
4.70

0 0IS 7209 50

0 0.012.0IS 7303 51 0.26

9-17 Hay
1973

IS 7308 16.3 1449 26.3 21.77 14.02 154.16 38.34

IS 7311 27 June-
6 July

15.7 11.8 49.44 0.92 174.14 5.51

22.0 103.39 16.63 747.09 50.26IS 7313 3-13 Aug.
1973

18.0 1150

6-14 Nov.
1973

IS 7320 51

CL 7405 28 Peb.
9 Har.

1973

36 0.20 4.06

CL 7412 1-9 May
1974

45.0 52.0 45.93 13.19 125.82 28.79

1 P dtt t tt t w ~dl Ia dd 11 td

2 P dtt t td t d ~ IIII MSht d ud d 11 t. d

l-ll Peb.
1972

1-10 May
1972

9-17 Sept.
1972

8-16 Nov.
1972

19-27 Jan
1973

NUMBER OP STATIONS WITH EGGS STATIONS WITH LARVAE ESTIMATED TOTAL MEAN NUMBER UNDER
STATIONS NUHBER  X10 ! 10 H AT POSITIVE

NUHBER PERCENT NUMBER PERCENT STATIONS
EGGS LARVAE EGGS' LARVAE'
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Table 10.

Sumaary of Egg and Larvae Catches

STATIONS WITE LARVAE ESTIMATED TOTAL MEAN NUMBER UNDER
NUMBER  XIO ~4! 10 M2 AT POSITIVE

NUMBER PERCENT STATIONS

EGGS LARVAE EGGS' LARVAE'

NUMBER OF
STATIONS

CRUISE DATES

7-18 May
1971

BC 7113
TI 7114 0.8 6 4.9 0.02 0.44 2.10 4.93123

0 0GE 7117 27

7-25 Aug.
1971'

SC 7120
TI 7121 146 6.2 28

6-16 Nov.
1971 1.5 1466

SB 7201
GE 7202 3.3 230

GE 7208 16.7 0 36.4430 6.03

12-18 June
1972GE 7210 13 7.7 0 9. 78 303.50

34 5.9 24IS 7205

IS 7209 50 2.0 1

19-27 Jan
1973IS 7303 51 2.0 0 0.12 4. 14

9-17 May
1973IS 7308 49 4.1 14

IS 7311 51 23.5 012 31.91 81.08

3-13 August
1973IS 7313 50 13 26.0 29 58.0 17.86 46.55 64.18 63.83

6-14 Nov.
1973IS 7320 3.9 551

CL 7405 36 0 0

CL 7412 1-9 May
1974

2.3 24

1 Positive station is one where Sardinella sp. eggs were collected

2 Positive station is one where Sardinella sp. larvae were collected

GE 7127
TI 7131
8B 7132

26 June�
4 July

1971

1-11 Peb.
1972

1-10 May
1972

9-17 Sept.
1972

8-16 Nov.
1972

27 June-
6 July

1973

28 Feb.-
9 Mar.
1974

STATIONS WITH EGGS

NUMBER PERCENT

19 ' 2 17 ' 13 7.91 236.71 33.89

21.2 0.40 2.91 22.90 16.09

6.7 0.19 6.89 3.90 121.25

70.6 0.50 223.93 10.90 352.15

2.0 0.07 1.32 1.61 35.30

28. 6 0,78 42, 36 13. 80 124. 42

9.8 0.20 0.75 6.90 8.94

54.5 0,01 131,08 0 .70 230.74
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BREVOORTIA SP.Table 12.

SLuaaary of Egg and Larvae Catches

MEAN NUMBER UNDER
10 M2 AT POSITIVE

STATIONS

LARVAE 2EGGS LARVAE EGGS ~

7-18 Hay
1971

8C 7113
TI 7114 123

26 June-
11 July

1971
27GE 7117

7-25 Aug.
1971

SC 7120
TI 7121 146

6-16 Nov.
1971

GE 7127
TI 7131
8B 7132

2.600.041.5 066

SB 7201
GE 7202

l-ll Feb.
1972

1-10 Hsy
1972

12-18 June
1972

3.3 18.19 0.17 292.70 4.606.7 130

30GE 7208

13GE 7210

9-17 Sept.
1972 34IS 7205

8-16 Nov.
1972 50IS 7209

19-27 Jan.
1973

9-17 Hay
1973

7.8 33,51 0.14 335.60 1.4013.7 4IS 7303 51

49IS 7308 2 ' 0 0 0.05 2.00

27 June-
6 July
1973

IS 7311 51

3-13 Aug.
1973IS 7313 50

6-14 Nov,
1973IS 7320

CL 7405

51 2.0 0 0.09 2.00

22.2 3.45 0.47 21.40 5,01

0 1

36.1 828 Feb.-
9 Har.

1974

36 13

CL 7412 1-9 Hay
1974

44 2,3 1 2.3 0.40 0.01 11.30 0.60

1 Positive station is one where Brevoortia sp eggs were collected

2 Positive station is one where Brevoortis sp larvae were collected

CRUISE DATES NUMBER OF STATIONS WITE EGGS STATIONS WITH LARVAE ESTIMATED TOTAL
STATIONS NUMBER  X10 0!

NUMBER PERCENT NUHBER PERCENT
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Figure 5. Chart of sampling stations for cruise GE 7101, February 1971.
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Pish LarvaeFish 8 s
Station Position

Lat.  N! Long. W!

Station No.
Under

10m2

No.
Under

10m2

Depth of
Tow
 m!

Volume
Filtered

 m3!

Zooplankton
Volume

 cc/1000m3!

Surface
Salin,
 o/oo!

Surface
Temp ~
 oC!

No.

13. 5835. 036.1023.5

37. 0566.036.1023.8

42.0640.036.1023.5

39,0635.036.1023. 5

25. 5604.036,1022.2

19.5671. 036.1020.7

14.0709.036.1020.0

6,9756.035.3019,0

4.5853.036.1019.9

11.0749.0

446 0

36. 1020.610

20. 036.1021.5

24.5503.036,1023. 812
33,0623.036.1023.613

200.0748.036.1025. 414
60.0790.036. 1023,715
20. 5721.036.1023.816
19.0688.036.1024,117
15. 0490.036. 1022.3

20.8
18

10. 2504,036. 1019
5.5974. 036.1020. 820

Table 14, Summary of station data for cruise GE 7101,

24 34 82 56

24 47 83 01

25 03 83 10

25 07 82 53

25 12 82 32

25 16 82 20

25 21 82 04

25 25 81 47

25 12 81 39

25 07 81 54

25 03 82 09

24 58 82 22

24 54 82 40

24 25 84 03

24 41 83 27

24 41 82 41

24 45 82 23

24 49 82 09
24 52 81 52

24 56 81 36

3799 614.2

1682 1099.5

334 219.2

708 434.8

1439 607 5

5762 1674.5

933 184.2

3323 303.3

7753 409,0

995 146.1

854 383,0

1608 783.2

2680 1419.6

34 90.9

989 751 1

1316 374. 2

3060 845.1

438 134.1

5857 185.3

4189 236.5

414 66.9

489 319.7

410 269,1

844 518.4

1191 502 8

456 132.5

356 70,3

161 14.7

163 F 6

20 30.5

126 56,5

182 88,6

584 309.3

254 679.1

919 698.0

742 211,0

164 45.3

546 167.1

268 54.2

138 7.79
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Figure 6. Chart of sampling stations for cruise SC 7113 � Tl 7114, May 1971.
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Pl ~Station i ionSta
Depth nf

Tow
 m!

No.
No. Undeg

10ms

Zooplankton
Volume

 cc/1000m3!

No,Volume
Filtered

 m3!

Surface
lamp,
 oC!

Surface
Sal in,
  /oo!

Lat.  N! No. UndeS
10m2

Long.  W!

365 986.5

401 657.4

300 538.5

99 343.3

81 268.3

20,074. 036. 3010
15,091.535.90

28,0156,025, 6 36.2012
43.0124.0

160.0

36. 1013
53. 036. 2026. 2

0.062.0260.026.5 36.3015
6.034.536.8027.518

19 10. 080. 036.70

20,062.025.8 36.2020
27,084,025.5 36.1021
37.0116.036.1025.522

41. 0164,036. 1026.223

49. 0228,036.2026.3

72.0236.036,3026.4

5.018. 536. 8026
15.053.536,4027

26. 083.535.9025,728
29.0103. 036. 1025.329
32.036.10 163.025. 530

57. 036.10 160. 025. 731

50. 036. 30 255.025.132
79.036. 30 325.026.033

36. 20 6.025.527.036

36.10 12.062,026.337

22.036. 10 148,025.838

32. 036. !.0 203.025.639

36.10 41. 0139. 025. 640

36.20 56.0120.041

35.90 66,0270.042

36.40 70.0445,025.843

35. 80 17.069.0

21. 036, 00 162.025.245

36.10 29,0138. 025,146

36. 20 39.0207.024.647

36.30 49.0166.025.048
62. 93736. 30 51. 0300.0

453.0

24. 349
37 67.082.036.4025.450

Table 16, Summary of station dace for cruise 8C 7113 4 Tl 7114.

25 00 82 04

24 59 82 20

25 00 82 37

24 59 82 55

25 00 83 11

25 00 83 26

25 15 81 36

25 15 81 53

25 15 82 10

25 15 82 27

25 15 82 44

25 15 82 44

25 17 83 17

25 15 83 34

25 30 81 43

25 29 82 01

25 30 82 16

25 31 82 33

25 28 82 49

25 32 83 07

25 30 83 24

25 30 83 40

25 46 81 50

25 41 82 03

25 46 82 24

24 45 82 41

25 45 82 57

25 45 83 14

25 46 83 32

48 83 50

26 00 82 14

26 00 82 30

25 58 82 47

26 00 83 03

26 00 83 21

26 00 83 38

26 00 83 55

392 681.7

123 153.8

203 654.8

278 893,6

134 427.4

108 270.0

118 253.6

126 384.4

358 967.6

851 2386.0

602 1874.5

170 478.6

284 557.5

80 285.0

26 51. 0

47 114.2

15 35.3

54 104,5

364 541.1

228 359.4

76 224.2

109 508.7

177 432.7

46 72.4

159 391.7

174 225.6

234 491. 7

301 567. 1

40 118.1

23 62.2

211 345.9

205 367.9

96 332.9

128 424.0

402 958. 6

163 283.5

39 48.8

34 1.09.7

68 218.6

48 153.1

33 82,5

44 94.6

83 253.2

167 451.4

274 768. 2

23 719. 3

10 281.6

150 294.5

46 163.9

156 305.9

72 173,0

304 715,3

95 183.9

78 115,9

147 231.7

100 295.0

79 368.7

180 440.0

253 398.0

75 184.8

90 116, 7

49 103.0

101 190.3

33 97.4

105 178.5

708 1281.6
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Table 16.  continued!

S tion PunitionStation No.
Under

10m2

Bo.
Under So.

10m2

Zooplankton
Volume

 cc/1000m3!

Depth of
Tou
 m!

Volume
Filtered

 m3!

Sur face
Selin.
 o/oo!

Surface
Temp ~
 oC !

Lat.  N! Long. W!

854.3656.2 207

423.1 76

3096.5 73

176.3 187

542.3 96

381.5 241

15935.50 13.031.525.0
146.222035.80 30.0156.024.554
205.1110236,20

36.20

34.0121.025.255
302.510944.0272.024,356
265.619636.10 57. 0206.024.857
593.215548.036.40 195.025.158
627.1256.2 257105102.036.80 418.024.659
211. 775635.80 14.082.024.260
723,114214.035.70 57.525.261
530,441330,036,00 112.025.662
580.912046,025.363
485, 92851. 035.80 148.025.964

0.027782.036. 30

36.70

35.80

35.70

270.025. 965
181.375145.0480.024 966
106. 147116.095.024,369
286.346727.072.024,670
793.227426.036.00 157.024.271
397.015236.0175.036,0023.972
335,319447.0171.035.7024.473
423. 15273.0264.036.0074
518.7117114.0400.036.4024,675
213,046812.044.535.6024,676
702.518125,060.535.80

36.00

35,50

77
441.343939.0175.078
434.611452.0140.024.879
183.029659.0332.035.8024.2
410.4

2023.8

154308.0 80.036.10

36,40

24.027 00

27 01

27 15

27 16

27 14

81
122128.0222.024.482

877.526828.0 13. 035.5085
1462.520123.053.035.6024.386
437.839637.0120.035.9024.387
264.741.0 179127.035.9025.1
438.360.0167.0 9635.90

36.00

24.727 15

27 15

89
64.0 924.8209.0 7324.890

26 15

26 15

26 15

26 19

26 14

26 14

26 15

26 30

26 30

26 30

26 30

26 30

26 29

26 30

26 45

26 45

26 45

26 45

26 46

26 45

26 45

27 00

27 00

27 00

26 53

80 27 01

88 27 15

82 20

82 37

82 54

83 10

83 27

83 43

84 02

82 27

82 45

83 00

83 18

83 34

83 51

84 08

82 34

82 51

83 07

83 24

83 40

83 58

84 15

82 41

82 58

83 14

83 32

83 48

84 05

84 23

82 48

83 02

83 21

83 38

83 53

84 05

36,10 137.0

Fieh e Fieh Larvae

1290.7 124

345.7 297

1106.3 198

402.9 173

96.5 141

841.3 0

226.6 60

793.3 63

1751.3 343

453.8 479

312.7 193

533.2 122

143.8 153

333.5 182

1262.0 79

747.9 170

978.3 198

423,4 117

526IO 103

400.0 158

703.4 351

1244.3 189

872.3 337

1221.0 142

577,9 82

344.9 122

223.5 302
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Table 16,  continued!

,Station PositionStation
No.

Under
10m2

Zooplankton
Volume

 cc/1000ms!

No.
Under No.
10m2

Depth of
Tow
 m!

Volume
Filtered

 m3!

Surface
Sa1 in� .
 o/oo!

Surface
Temp ~
 oC!

Lat.  N! Lone. W!

1006.613636.40 129.0396.025. 391 27 15

27 31

27 31

27 31

27 31

27 31

27 30

27 31

27 46

27 46

27 46

27 46

27 46

27 46

27 46

414. 854135. 30 13.021.022.592
2356.413835,80 33,060.523.593
427.524635.80 32,0134.023. 794
981.012635.50 53.0114.023. 795
681. 613336.50 62.0171.024. 796

979. 34736.20 87.0191.024. 797

472.510736. 30 135.0400.025. 198
213.339235.60 8.025.5101
645.641935.80 22. 053.523. 7102

297.521936. LO 26,093.523. 3103
280. 3

1020.0

1380.5

19635.60 44.0124.023.2104

5335, SO 38. 0114. 023. 5105

6436, 10 80.0164. 022. 3106
394.5157195.035. 80 346. 023. 8107

599.334.20 97,0 65157.023. 7

117. 134.10 2724.014.0

0.033.80 15.026. 0

237.023. 0 8366,034.90

108.429.0 30935.30 115,0

288.951,5 31.0 9235.20

1,430.6

2,231.3

5691. 5 55.024. 6 34. 70

57104. 0 91.023. 7 34. BO

533.336233.70 21.023. 0

392.815. 0 90033. 80 69,5

204 208.523. 075.035.20

258.53.0835. 10 65.0 30.0

320.678. 0 47741. 034. 8026.1

899, 1173115.0 55.026.1 34.50

228.5132.0 26.0 10134.60

170.08.0 32116. 033. 80

58,616,0 18635.534.20

114 28 00

121 28 15

122 28 15

123 28 15

124 28 15

125 28 15

126 28 15

127 28 15

128 28 30

129 28 30

130 28 30

131 28 30

132 28 30

133 28 30

134 28 30

140 28 45

Ze 4s

84 30

82 56

83 12

83 29

83 46

84 03

84 21

84 37

83 20

83 20

83 43

83 59

84 10

84 27

84 44

84 36

82 57

83 15

83 34

83 49

84 09

84 25

84 50

83 04

83 22

83 41

83 57

84 16

84 32

84 sO

83 12

83 29

Fish a Fish Larvae

443.0 309

3349.0 67

752.7 432

587.5 179

585,8 211

482.2 188

214.1 215

361.1 140

1229.8 68

1723.0 157

609,0 107

695,5 79

176.7 306

312.2 283

884,8 70

401. 6 97

777,1 41

0.0 0

289,2 68

779,2 43

553.8 48

336.6 38

498.8 255

861.9 24

,942.4 82

625.6 68

49e.S s6

~ 507.3 61

827,4 88

198.9 16

,605.0 34

838 ' 3 13



Table 16,  continued!

Pish LarvaePish 8 sStation PositionStation No.
Under

10m2

No.
Under
10m2

Depth of
Tow
 m!

Volume
Filtered

 m3!

Surface
Sa1 in.
 o/oo!

Surface
Teslp ~
 oC!

No,No.Lon8. W!lat.  N!

269. 214034. 90 20. 078. 0142 28 45

28 4S

28 4S

28 45

29. 00

29 00

458,4>37935. 30 31.082.5143

303. 620835.00 36.092. 5144

444,015134,50 55,0109.023,9145

653. 0

115 ~ 8

20833. 40 6.021,5146

23533.80 1.0. 038.0147

179. 87134. 30 23. 055. 0

627.69435. 10 23. 059. 029 00149

424. 827435.10 30,0113. 0

82.642934.00 30.069.029 00

29 15

29 15

151

356, 940733.20 8.026.0157

178 204.315,033.90 58,0158

187.217.034.20 54.5

143 495.023.034. 70 92.029 15

29 15

160
3.5 0.034. 00 24. 068. 0161

245.1 ~ 14

375,9 33s

612.8 115

~ 603.9 402

44.7 0

1,119.625010. 033,00 102.0

168 29 30

29 30

12. 0 29694.5 425.433.60

169 89,0 18,0 303 232.634,50

19.0111.0 937 688.134,90

21.7 11.0 78192.0 0.034. 80

148 29 00

150 29 00

159 29 15

167 29 30

170 29 30

171 29 30

83 48
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Figure 7. Chart of sampling stations for cruise GE 7117, June-July 1971.
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Pish LarvaePish sStation Posi ionStation No.
Under
10m2

No.
Under

10m2

Zooplangton
Volume

 cc/1000m3!

Depth of
Tom
 m!

Volume
Piltered

 m3!

Surface
Salin,
  /oo!

Surface
Temp ~
 oC!

No.Lst,  N! Long.  N!

31.583 435.3

74 357,8

21 88.1

100 277.2

15.028.636,6027.9
8 38.711.724.236.2227.604 A

25.219.045.336.2928.405

13. 046.936.1428.153
99. 8577.040. 035.9828.3 '53 A

85 479.5

166 615.2

125 482.7

31 163.9

51 330.4

331 2763 4

22.039. 036.0327,854

28. 576. 936.0427.8

39.0101.035.9927. 756

48. 090. 835.6227. 857

56.587. 235, 5427. 858

91. 0109.035. 1227. 859
75. 2397.538.928,076

29. 558.035.4527.777

32.0114.035.5427. 978

50.084.035.3227.979

64.086.635.6227.980

82.0175,034.3727.9

123.0336,535.8428.0

28.1
82

13,034.50101

7.035.32 23. 928. 3101 A

27. 035.65 39. 528. 2102

35.56 56.528.0 36. 0103

112.528.4 47,035.13104

74.3 44.035.17

35 85

33.84

28.1105

89,528.1106 211,0

440.0 145.0107 28. 0

24 45

24 45

24 45

26 15

26 15

26 15

26 15

26 15

26 15

26 15

26 15

27 00

27 00

27 00

27 00

27 00

27 00

27 00
27 46

27 46

27 46

27 46

27 46

27 46

27 46

27 46

Table 18. Surmary of station data for cruise CE 7117

82 14

81 57

82 30

82 20

82 03

82 37

82 54

83 11

83 28

83 44

84 02

82 41

82 58

83 14

83 31

83 48

84 05

84 22
83 03

82 55

83 20

83 43

83 59

84 10

84 27

84 44

96 488.3

71 199,3

57 339.3

45 332,6

27 126.5

69 252.2

354 447.2

76 222.6

142 970 6

208 325.3

215 898. 2

105 621.8

163 691.4

73 240.6

88 243. 9

193 337.8

52 293.3

31 114.9

16 61.8

80 422.9

62 401.7

73 609.5

61 117.6

57 289.9

65 182. 5

83 494.0

60 443.4

232 1087.1

100 365.5

51 208.5

76 222.6

39 266.6

73 465.1

09 455.4

22 1314.7

21 937.4

77 253.8
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Figure 8. Chart of sampling stations for cruise 8C 7120 � TI 7121, August 1971.
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Piah e Pieh Larvae
Statio P ai ionStation No.

Under
10m2

Under No.
10m2

Zooplankton
Volume

 cc/1000m3!

Depth of
Tow
 m!

Volume
Piltered

 m3!

Surface
Salin.
 o/oo!

Surface
Temp
 oC!

Ho.
Long.  W!Lat.  'N!

168. 918319. 036. 54 117.029.604
521.227019,036.51 183.029.705
496,036.40 25127.092,029. 606
533.436.27 39038,0109.029.607
754.136.16

36.14

4951. 0140.029.708
200.026181. 0362.029.809
166.329 5 36.43 97017.046.010
1 7.436,45 27.046.029.5
78. 536. 34 34.0130.029.312

536. 30,0 36.10 14239. 0112. 013

0.0 537,135,91 4150.0175 ' 014
311, 835.99 6259. 0123.029. 115
207.635.89 22112.0232.029.816
277.035.67 176.0413.029.217
42. 5807,037. 45 28.029.118
34.93689.0142.036.5129.419

379.3481177.00.0 18. 036.4220
525,033436.46 28,0224.028.721
257.727225.0162.035.8229.023
397.411735.78 39.0158.028.924
332.221948.035.97 263.029.025
164.434236. 84 7.043.028.926
48.05236.50 16.050.029.227

242.023936.43 15.075.029.028
353.03$.05 20428.069.028.929
185.335.99 6436.068.029. 130

29. 2
522.06535,60 45.0100.031
136,28335.60 53. 0249. 00.032
517. 210235,80 71. 0162. 028.633
308.635.57 39152.0

200,0

916.029,0
482.935.83 52410. 029. 135
34.736.44 5904,076.028.736
19.34536.16 8.054.029.037

523 341336.12 16. 0133.029.038

42.0 266.735.96 23920.029.039

28,9
456.735.91 14828. 0141. 040

24 42

24 43

24 45

24 45

24 50

24 45

25 00

25 00

24 59

25 00

25 00

25 00

24 59

25 00

25 15

25 15

25 15

25 15

25 15

25 15

25 15

25 31

25 30

25 29

25 30

25 30

25 30

25 29

25 30

25 28

25 29

25 54

25 45

25 45

25 45

25 46

Table 20. Summary of atation data for cruiee 8C 7120 6 TI 7121

82 07

82 34

82 47

83 03

83 19

83 54

82 04

82 21

83 37

82 53

83 11

83 27

84 05

84 34

81 37

81 54

82 11

82 28

83 01

83 16

83 34

81 47

82 01

82 16

82 35

82 50

83 07

83 24

83 40

84 14

84 48

81 54

82 07

82 24

82 41

82 57

297.2 104

280.3 496

736 6 169

1359.6 153

178 5 207

130. 0 40

3584.8 45

47.0 20

211.8 30

494.5 154

117 1 188

297.4 65

106.2 43

29.8 65

200.0 1/

233.2 55

489.2 373

417.5 420

419.8 167

288,8 161

399 7 182

556 7 101

166.4 15

478. 0 121

827.8 87

338.8 35

292.5 116

176.7 64

447,0 118

64.7 186

253.7 99

310.5 66

66.7 13

496.8 435

1138 1 56

293.9 230
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Table 20.  continued!

Pish ~to P inStation
mo.

Under
lom2

Volume
Filtered

 m3!

No.
Under
lom2

Zooplankton
Volume

 cc/1000m3!

Surface
Temp,
 oo!

Surface
Salle,
  /oo!

Depth of
Tow
 m!

Lat.  8! Long. W!

165,0 38.028,8 35.7541

41,0170.028.742 35,03

35.61 60,0322.028.743

3.636.41 6,067.029.4

65.75036, 51

36.02

13.099.029.445

14.074.028.846

35, 98 31. 0106.028.847

33,036,21 143. 028,948

35.56 38.0171.0

241.0

28.649

36.02

35.97

82.028.350

8.044,029. 553

36,33 18,053.029.754

35. 70 23. 086.029.755

35.45 31,067.029.856

36.36

35,21

42. 0208. 029.357

48.0200.028.858

66.o35.48 324.028.559

9.028. 036.0229.360

9.069. 029.7 36.0661

96.0 29. 035. 7028,962

116.0 31.029.263 35.35

41. 0159.029.0 35.42

64.035.40 234.029.0

366.0 119.0

175.0

142.0

29.3 35.6466

0.0 419. 036.6867

36. 09 0.0348.029. 168

36.07 58.4 13.029. 369

35.96 19.035.028. 970

35, 70

35.32

31.0117.029.071

123. 0 33.029.172

35.21 44.0124.029.273

35. 16 58.0220.029,274

35.05 508.0 123.029.675

36.08 33.0 S.O29,376

36.06 60.0 26,028.977

35. 46 34.0108.029.078

25 45

25 43

25 30

26 00

26 00

26 00

26 00

26 00

26 00

26 00

26 15

26 15

26 15

26 15

26 15

26 15

26 15

26 30

26 30

26 29

26 30

26 30

26 30

26 30

26 30

26 30

26 45

26 45

26 45

26 45

26 45

26 45

26 45

27 00

27 00

27 00

83 15

83 30

83 48

82 14

82 30

82 47

83 04

83 21

83 37

83 54

82 20

82 37

82 54

83 10

83 26

83 44

84 00

82 26

82 44

83 01

83 17

83 34

83 50

84 08

84 43

85 16

82 35

82 51

83 07

83 24

83 40

83 58

84 15

82 42

82 57

83 14

201 462.9

400 964,7

96 178,9

32 28.7

32 60.5

130 380.2

239 551.5

359 797.8

54 183.7

972 1767,3

54 183,4

208 556.3

144 666.3

104 210.0

366 878.4

62 126.3

163 523.9

136 177.4

207 625.3

300 801.7

233 600.8

76 207.9

119 386.9

55 229.7

188 767.1

235 523.1

1026 5569.7

205 543.2

135 362 2

74 262.6

210 553.6

51 123.5

48 ll6.4

401 1737.7

79 248.7

Pish Larvae

458 1054.8

318 766.9

505 941.0

22 28.9

266 503.2

176 514.7

253 583,8

252 560.0

102 347. 1

196 356.4

97 329.4

76 203.3

85 393.3

135 272.6

117 280,8

103 209.8

240 771.4

62 80,9

52 157.1

65 173.7

109 281.1

135 369.2

106 344.6

85 355.0

233 518.7

10 54.3

70 185.5

127 340.7

243 862.3

93 245.2

51 123.5

91 220.6

32 138.7

23 72.4



Pieb LarvaePieh e
No.

No. IJnder
10a2

No. Under
10a2

Zooplankton
Voluae

 cc/1000a3!

Depth of
Tov
 a!

Voluae
Filtered

 a3!

Surface
Salin.
 o/oo!

Surface
Teap,
  <!

78 197.9

119 297.5

123 374.6

205 755.9

76 271,2

238 603.9

360 900.0

82 249.7'

49 180.7

34. 0134. 029. 5 36. 0979

45.0180. 029. 3 35.0980

67.0220.029.2 35.0681

132.0358.029.0 35.1482

0.0 21. 4147.0412. 035.6783

91.46430 42. 96.042.030. 7 36.0185

29.6 270 683.1

3 11.8

37 116.7

186 593.4

173 745.7

127 579.9

93. 63721. 083. 035.7986

56 220.2

200 630.6

185 590.2

53 228.4

41 187. 2

35. 089. 035.6329.187

35.035.27 111.029.188

35.14 52.0163. 028. 889

75.035.10 174.028,990

121.0265.035.3129.091

9.076.5 121023.040 035.3829.992

5. 78,035.90 28. 030. 193

33.035.01 94.029.994

35.035.12 93. 029.995

52. 034.95 108.029.496

83,034.99 176. 029. 397

29.0 324.0 139. 035.3898

374.0 180.035,4029,699

35.3630.4101 46.0 10.0

30.9 3S.35 49.0 22.0102

29s1 66,0 30.0103 35.22

39.0104 29.6 34.99 85.0

29.4 $5.20 94.0 42.0105

3$. 2129 ~ 1 203. 0 86.0106

29,3 420.0 178.035.26107

4.020,230.4 34.70108

15.036.030.7 ' 35.60109

30.070.530. 1 36,00110

36.081.330,1 36.00

140.0 33.030.0112 3$. 30

50.0147,629.5 3$.00113

74,0116. 929.$ 34.80114

454.0 165oO

212.0

29.7 35.3011$

518.329,8 3$, 10116

Table 20.  continued!

Station Station F ition

Lat. N! Long, W!

27 00 83 31

27 00 83 48

27 00 84 04

27 00 84 21

27 00 84 57

27 15 82 49

27 15 83 04

27 15 83 21

27 15 83 38

27 15 83 53

27 15 84 11

27 15 84 29

27 32 82 56

27 32 85 13

27 32 83 29

27 32 83 48

27 32 84 03

27 32 84 20

27 32 84 37

27 30 85 11

27 47 83 03

27 47 83 19

27 47 83 36

27 47 83 53

27 47 84 10

27 47 84 21

27 47 84 44

28 00 82 53

28 00 83 10

28 01 83 26

28 00 83 43

28 00 84 00

28 00 84 17

28 00 84 33

28 00 84 SO

27 59 85 25

15 42.9

145 509.0

206 775.3

82 394.8

26 122.6

80 346.30

14 67.4

71 154.3

34 152.7

107 486.4

162 743,3

225 1005.3

106 449.1

53 224.6

9 17.8

39 162.5

108 459.6

66 292.3

83 195.6

125 423.4

12 76.0

27 98. 1

5 20.5

22 77.2

164 617. 2

69 332.2

210 990.3

279 1196.9

169 813.4

198 430.4

51 229.0

16 72.7

78 357.9

50 223.4

116 491.4

236 1000.2

7 13,9

26 108.3

10 42 6

ll 48 ' 7

24 56.6

208 704.6

10 63.3

17 61.8

65 265.9
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Table 20.  continued!

Pish sS o P i ionStation No.
Unde~

10m

No.
Under No.

10m2

Depth of
Tow
 m!

Volume
Filtered

 m3!

Surface
Salin.
 o/oo!

Surface
Temp.
 oC!

Long.  M!Lat.  N!

252, 319188.0439.735. 2029. 6117
704.822200.033,60 391.629.5118
81.015212, 0575.533.6030. 1119

764.8256.0348.129.5120
69.718.049.135.6029,7123
63. 236.035.70 85.529.8124

389.119631. 0123. 535.20

34.70

29,7125

29.6 629.217053. 099. 4126
103. 93380. 0254.234.4029. 6127

506.043181. D34.40 296.929.3135
368.227218.034.60 384.829.7136
66.01235. 20 215. 0749. 129.2137

186.72134.40 168. D494.929. 5138
626.6212. 029. 80 422.929. 8139
763.729534. 70 19,0102. 029,4144
278. 4

1022.2

12534.034.60 149,029.4145
13534. 10 50.0130,629,1152

517.24733.60 212.0422.229.3153
206.74031. 00

33.50

250.0520.029.3154
558.553206.0509. 029. 1155
192.332.20 151251.0704.929. 9156
224.0

1004.2

378.6

33.90 23032.0120.028.9162
2833. 30 139. 2368,229.1163
4831. 80 210. 0416. 029.7164

677.0221.0339.529.6165
189,51331.00 209.0463.230.0166
486. 2901604.629755 0101.829.0173

1266.5183.6 338

193.5 93

912.4 94

215. 3 53

485 9 115

35.7 390

26.2 294

900.7 44

694.6 213

427.7 80

376,4 106

49196.0523. 131, 8029. 7174
514.135200.0361,829. 4175
358.823930.80 46,0120. 530. 1176
154. 27433. 20 16. 055. 029.0177
454,3

1161.3

961, 8

12333. 80 38. 096. 229,2178
1231,60 134.0450.029.3179

32.50 218.0666.430. 1180
115.234433, 80 21. 080. 229. 2182
594. 660733.40 50,0179, 129. 0183

33.40 187.018329. 4184 119.8 28.0

34.20 350.0186 11442.4 14.028,9

28 00

28 01

28 00

28 00

28 15

28 15

28 15

28 15

28 16

28 30

28 30

28 30

28 30

28 30

28 45

28 45

29 00

29 DD

29 03

29 00

29 00

29 17

29 15

29 15

29 15

29 16

29 30

29 30

29 31

29 30

29 45

29 45

29 45

29 45

29 59

30 00

30 00

30 14

86 00

86 34

87 09

87 42

83 33

83 49

84 07

84 23

84 50

85 25

86 00

86 34

87 08

87 43

84 20

84 50

85 26

86 00

86 35

87 09

87 42

85 26

86 00

86 35

87 09

87 43

86 00

86 34

87 08

87 43

85 30

86 00

86 3I4

87 08

86 00

86 34

87 09

86 00

Zooplankton
Volume

 cc/1000m3!

Fish Larvae

81. 2 59

112.4 138

55,3 22

29. 4 104

25. 7 19

21.1 15

492.0 155

906.4 118

103.9 33

262.1 83

153. 0 65

34,4 23

71.3 55

0.0 125

549.5 410

285.2 122

516.8 267

236.0 103

192.3 43

214.5 138

537.7 54

613.3 84

105.7 266

242.3 75

71.6 104

58.7 42
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Figure 9, Chart of sampling stations for cruise GE 7127 � TI 7131 � 8B 7132,
November, 1971.
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Table 22. Summary of station data for cruise TI 7131 6 88 7132,
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28 31

28 30

28 30

28 30

28 30

28 30

28 30

28 29

28 45

28 45

28 44

28 45

28 45

28 45

29 01

29 00

29 01

28 59

28 59

29 01

29 00

29 15

29 15

29 15

29 15

29 15

29 17

29 32

29 31

29 31

29 30

29 31

29 30

Table 22.  continued!

83 06

83 23

83 40

83 56

84 14

84 30

84 50

85 26

83 14

83 31

83 47

84 04

84 21

84 51

83 21

83 37

83 53

84 11

84 29

84 50

85 26

83 26

83 44

84 01

84 17

84 51

85 25

83 32

83 50

84 08

84 25

84 50

85 26

35.40 60.9

35.50 67.4

36.50 251.1

35 ' 60 69.7

34 ' 60 30,2

35.60 116.3

33.80 22.0

35.10 30.6

Fish s Pish Larvae
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Figure 10. Chart of sampling stations for cruise 8B 7201 � GE 7202, February 1972 '
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Fish LarvaeFish EStation PositionStation No.
Under

lpm

So.
Under
lpm2

Znop!ankton
Volume

 cc/lpppm3!

Depth of
Toe
 m!

Volume
Filt.ered

 m3!

Surface
Salin.
 '/oo!

Surface
Temp.
 oC!

Lat.  N! Long.  k'!

6.2160.37851.412.058.435.7423.481 59

82 30

83 03

83 31

83 54

81 53

82 27

83 01

S3 34

84 04

82 07

83 14

82 20

82 57

83 28

83 54

84 27

83 37

84 10

82 59

83 32

84 08

84 41

85 15

83 13

83 27

84 01

84 31

85 00

85 25

4A 24 45
435.049 183 8 116

154 385,0 322

172 491.4 63

36 106 7 58

17. 921. 056.036.0224,624 45

24 45

24 45

24 45

25 15

25 15

25 15

25 15

805.069.037.0148. 036. 0324. 5
180. 050. 762. 0217.035.3224.4
171. 941. 7128.0432.035. 9124,0
10,367. 3 ll

92. 8 44

30.0 94

65.4 126

7237. 68.590. 935. 52

36. 16

71.719
113.43662. 533.0128.022.621
282.01070.651.0170.035.7624. 123
211.43940,350.0298. 036. 0824.425
332.48 23. 1 11538,5135. 0467. 035.9024.225 A 25 15

35. 86

36. 18

66.040.6 3924177.410.562. 021. 525 45

25 45

26 15

26 18

26 15

27 15

27 17

27 46

27 46

28 15

28 15

28 15

28 15

37
1130.8364 1196.6 3'4151.250.0152.122. 941

42.914.3 301039. 011. 077. 035. 4620. 453
190. 563 181. 9 6661. 928. 097.036.2421,655

104 478.2289.2 17278.057.0205.036.1322.657
181.51088 598.9 76

73 205.2 15

1144 220.1 57

306 1488.3 104

84 82.6 19

40 147, 4 18

92 418 2 90

381 1351. 8 106

43 124.6 51

73 163.1 16

33 75.7 16

31 67.7 40

128 211 2 29

240 673.5 20

93 370.0 30

59. 0247. 036.2989
42.240.683. 0295. 336. 2821. 291

210.349.937.0100.336.1620. 5103
5�5. 8142.3

163. 9

41. 084. 336.4121. 3105
18.73. 030,532.6019.2121
66.316.822.059.736.0918.8123

409,1156.729.063. 836 2120.2125
376.181.965.0183.236.3320.7127
147.829.5157.0541.836.3720.9127 A 28 15
35.88.035.834.1018.328 45

29 15

29 15

29 15

140
36.77,033.20 30,517.0157
87.312. 817.077.935.4618.2159
47.812.735 64 13. 078. 818. 8161
56.1102.022.078. 435.3917. 3161 A 29 15

119.437.035.78 93.018.429 15162

Table,24. Susmary of station data for cruise GE ?202 4 88 7201
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Figure 11. Chart of sampling stations for cruise GE 7208, May 1972.



Pish Larva»Pish e
Statioa PositionStation Mo.

Under
10m2

So.
Under
10m2

Zooplankton
Volume

 cc/1000m3!

Depth of
Tow
 m!

Volume
Piltered

 m3!

Surface
Sa1 in,
 o/oo!

Surface
Temp.
 o0!

Lat,  N! Long.  N!

170 150.5

119 185.7

238 544.7

464.052467.717.0192.035.8582 04 24 7

82 37 23. 8

83 11 24.6

81 43 25.4

10
490.131480.9

124.4

27.0173. 035. 2812
485.221246.0201.036.1214

24,375.2 20284. 3 6242.0166,034. 7526
616,639884.522.0142.035.2982 1628
215.6150181.323.0160,035.9482 50 24.630
558.619559.553.0185.036.0326.783 2432
188.794109.0543.035, 9284 14 27.2

82 14 23.7

82 47 23.6

34
1224.0

2947.4

1683190.98,0110.035,4444
1979163,121. 0141,035.9546

328.714740. 289.0398.036.1526.883 5450
2337.0

336.6

39479.0152.035.2882 27 24,060
216422.124.0154.035.8322.883 01

263,09839.062.0231. 036. 1783 34 26. 064
384.810163.5144.0378.036.2624.484 08

84 43

85 17

66
67.42341. 3206. 0703. 036.0625.867
3.313.6220.0662.035.9425.868

326. 819274,594. 0 16.035.4982 41 23.3

83 14 23.2

83 48 23.4

76
351.8280183.224. 0191, 035.7678
692. 731849.544.0202.036.1480
337.3409247, 48,097.034. 72

35.90

36,05

23.482 5692
718. 1520195, 229. 0210.083 29 23.294
686. 026459,166. 0254,023. 184 0396
134,527.5 51144.0546.036. 1484 37 25. 698
20,129.6 1394. 0609. 036.2024. 785 1199
56.02021.4183.0654.036.1985 45 25.5

85 59 23.9

83 33 22.9

100
1001.92064126.25.0103.033.97121
291.1176165.422,0133.035.73123

1387.9498106.634.035,44

36,27

122. 022. 684 08

84 51

125
339.411657.991.0311.024.4127

25 00

25 00

25 00

25 30

25 30

25 30

25 30

25 30

26 00

26 00

26 00

26 30

26 30

26 30

26 30

26 30

26 30

27 00

27 00

27 00

27 30

27 30

27 30

27 30

27 30

27 30

28 15

28 15

28 15

28 15

Table 26, summary of station data for cruise CE 7208

120 !85.9

625 898 4

114 326.6

408 819,0

251 182 5

476 708.9

l56 348 8

>44 322.1

396 617.1

98 263.0

169 643,8

298 873,2

58 192,7

73 124.3

557 699.9

115 250.5

311 256.5

200 276.2

154 400.2

149 393 0

172 265,5

193 540.0

345 167.5

299 494 6

103 287.0

337 986.1
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Figure 12. Chart of sampling stations for cruise GE 7210, June 1972.
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Station
Fish LarvaeFish E sStation Position

Zooplankton
Volume

 cc/1000m3!

No.
Under
10m 2

No.
Under

10m2

Depth of
Tow
 m!

Volume
Filtered

 m3!

Surface
I'er..p.
 oC !

Surface
Sal in.
 u/oo!

No.Let.  N! Lon .  W!

135,593,78.174. 736.2825. 810
125.4261. 07.584. 335.8228. 426

70 146,9306.114.468. 636. 0526.728
262.3155.8

2060.0

9. 470. 635. 8326.444
1.792,028.0100.036,0146
138.845. 912. 5109.036.25

35.88

26. 560
131.64084. 931. 094.226. 362
41,44175. 39.493. 035.7426.476

305.09989. 924. 077,935, 8626. 378
85 82. 5116.510.0103.035.6226. I92

551.6169. 725.076.636.0926.094
94. 351.83.057.935.38

35.87

27. 0108
632. 77.7230,820. 0104. 026.2110

Table 28. Summary of station data for cruise GE 7210

25 00 82 04

25 30 81 43

25 30 82 16

26 00 82 14

26 00 82 47

26 30 82 27

26 30 83 01

27 00 82 41

27 00 83 14

27 30 82 56

27 30 83 29

28 00 82 52

28 00 83 26

420 455.4

478 425.3

170 356.9

354 471.3

216 604,8

806 924.3

125 411.4

295 298. 2

91 280.4

1113 1080.6

165 538 ' 5

1928 999 0
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Fish LarvaeFish E s
Station No.

Under
10m2

No.
Under
10m2

Zooplankton
Volume

 cc/1000m3!
Surface
Temp.
 OC!

Sur face
Salin.
 o/oo!

Depth of
Tou
 m!

Vo tume
I'iltered

 m3!

No
Long.  W!Lat.  N!

No.

144 136 4

295 1015,1

288 151 6

154 145.8

303 1042.6

170. 510. 028. 0 36.13 105. 610
198.2

168.4

33. 035. 8929.2 95.912
71.11355.035.32 95,029. 226

171 213.8303 378. 8

262 506.8

134 434.1

136.411.088. 028.4 36.0227
135.420.035.69 103.428,828

29.6 141.239.0120.435.7030
210.7

913,0

43108.059.0120,435.9129.132
512219.513.072.935.9729.044
237 485.093.022,0107.535.7028.745

215.96693.535.0107.035,5628.846
67 327,4

189 873.4

264 318 4

85 198. 3

126.754.0110, 535,4329.048
231.1100.0216.436. 1028.650
321, 612.099.535, 8929.960
222.722.094.335.5529.261

456.0

348.6

118173.940.0103. 535. 4828.762
7699. 460.0130.835.8128.964

288 373. 7

186 380 ' 9

235 985.3

145 839.6

46 239.3

1027 636,6

97 245.2

474 1407.9

615 1720.6

189.613.0100.235.5028. 376
145. 124,0117.235.4728.477
157.240.035.4728. 5

128.763.0108.8

269.1

35.7629.380
59. 5140. 036.1829.482

764.56.096.835.6028. 192
151,725.098.935.6328. 193
135.033.035.4828. 894
143. 143.0153.735.5428. 896

73.043059.42.0117. 835. 2729. 2108
336 511.5

438 1322 3

106 490.4

120 561,5

515 257.5

640 828.2

233 405.4

366 1474.7

339.613.085.435.7829.1109

35.60 150.924.079.528.5110
294.444.095,135.6128. 9112
69,381.0173.135.9728.6114

170.05.0100.035. 1728. 8128
211. 811,085.035.7128. 7129
137. 4

207.6

19,0109. 235. 8528.4130
33.081.935.5028.6132

25 00 82 05

25 00 82 37

25 30 81 43

25 30 82 00

25 30 82 16

25 29 82 50

25 30 83 24

26 00 82 14

26 00 82 30

26 00 82 48

26 00 83 21.

26 00 83 54

26 30 82 27

26 30 82 44

26 30 83 00

26 30 83 34

27 00 82 41

27 00 82 58

27 00 83 14

27 00 83 48

27 00 84 22

27 30 82 56

27 30 83 12

27 30 83 28

27 30 84 03

28 00 82 54

28 00 83 09

28 00 83 25

28 00 83 59

28 00 84 34

28 30 83 05

28 30 83 23

28 30 83 39

28 30 84 14

Table 30 ~ Summsrp Of station data for cruise IS 7205

326 630.6

414 1341.0

226 1107.5

207 369 1

132 270.1

97 317.3

129 630.4

178 822,6

356 429.3

71 165.6

614 2372.9

312 1431 2

111 144.0

532 1089 4

675 2830.2

311 1800.8

165 858.4

485 300,6

299 755.8

122 362.4

444 1242.2

56 9.5

399 607.4

233 703.4

193 893 0

183 856.3

931 465.5

890 1151.8

423 736.0

460 1853.5
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Figure l4. Chart of sampling stations for cruise IS 7209, November 1972.
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Fh~h Larvae
1 So.

vish 8 eStation PositionStation

:; . ~ 0 der
10m- o

hc
Under
10m'

fo opia»ito»
Volume

 cc/1000m3!

Depth of
Tow
 m!

Volume
f il.tered

 m3!

Surface
Salin.
 o/oo!

Surfer e
Temp ~
 og!

Jmt.  N! Long. W!

181.3113123.513.081.036.3326. 210
171.510256.021.0124.936,1527. 012
80.41741.146.097.335,9227.014

331.07575.576.0172.236,1027.316
200.3407114.86.0121.936. 3427,126
308. 838612.48.0100.036.3326.327
84.548264.120.0113.636.1726,028

392.28689.041.089.936. 0126. 530
224,990.762,0121.336.08

36.12

26. 832
61.11234.9146.0286.927.234

9041. 66052. 08.0115.336,3125.444
76128.7102252.417.0134.736.1225.7

278.591148.937,0120.936.0126.146
312.359157.857.0107. 736.3026.848
106.72076.2105.0196.836.0327.150

197 247.0221.813.0103.736.2025.260
566.7329134,018.0104. 535. 9625.961
257.510085,830.0116.536.2627.062

28 153.981.161.0111,036.1626.664

22 113. 764,2137.0265.036.1526,966

64. 934. 1351.4 163.036.2527,167

609. 1569178. 412. 0112.136.0624.976

134. 979161.719.0111.335.9325.877
101. 637132,629. 0105.636.0326,078

15. 379. 358. 0113. 536.2726.880
83. 644.8137.036.23 245.826.982

282, 0325271.18,092. 224,992
255.4115,124.0104.336.0525.493

37 8' 7129.830.0131.035.9925.494

45 201, 986. 862.0138.236,1726.196
68.11336. 11.45. 0276.736.3026,798
54.21030. 4214.036.2527. 1 394.6

102.5

99
736.61,51058.55.035.0224,6108

2091. 178224. 613,035.7724.9 111. 3109

25 00

25 00

25 00

25 00

25 30

25 30

25 30

25 30

25 30

25 30

26 00

26 00

26 00

26 00

26 00

26 30

26 30

26 30

26 30

26 30

26 30

27 00

27 00

27 00

27 00

27 00

27 30

27 30

27 30

27 30

27 30

27 30

27 59

28 00

82 04

82 37

83 11

83 44

81 43

82 00

82 16

82 50

83 24

84 14

82 14

82 30

82 47

83 21

83 54

82 27

82 44

83 01

83 34

84 08

84 43

82 41

82 58

83 14

83 48

84 22

82 56

83 12

83 29

84 03

84 37

85 11

82 54

83 09

Table 32. Summary of station data for cruise IS 7209

93. 278.5

280 ,481.9

168 896.3

74 92.8

78 134.4

56 144.2

84 461,6

42 217.1

75 347.9

209 223.7

159 271,4

129 354.3

115 587.7

lol 1,064.6

185 160.5

77 177.2

166 380.2

153 686.4

71 372.1

97 526.1
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Table 32.  continued!

Station PositionStation Zoop la n
Vo 1ua:

 cc/100

Depth of
Tow
 m!

Volume
filtered

 m3!

Sur face
Salin.
 o/oo!

Surface
Temp.
 oC!

Lat.  N! Long, Q4!

227,19,0109. 8

116. 1

180. 7

35, 8528 00 83 26

28 00 83 59

28 00 84 34

28 30 83 05

28 30 83 23

28 30 83 39

28 30 84 14

28 30 84 51

29 00 83 20

29 00 83 37

29 00 83 54

29 00 84 28

29 30 83 34

24.8110

68.38.036.1625.6112

44.87.036.18

35.24

26. 2114

107.2 4.024.6128

140.13. 092. 425.0 35.84129

84.21.095,035.8124.9130

67.16. 0104.436. 1525.4132

96.134. 4 56. 036. 3025.6134

202.6.034.34

35.58

23.6 98.7146

8.0105.924.0147

23398. 6 8.035.7524. 3148

14 3.28.035;97 104.4

107,1

23i9150

177.5.033.8122. 2167

21011.095.135.59168

16014.093. 335.62169

15413.097,335. 1822. 829 30 84 51171

29 30 83 51 23.3

29 30 84 08 23 2
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Figure 15. Chart of sampling stations for cruise IS 7303, January 1973.
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Fish LarvaeFish E s
Station No.

Under
1 0m 2

No.
L'nder
10m2

looplsnkton
Vo lume

 cc/1000m3!

Depth of
Tow
 m!

Volume
Filtered

 m3!

Surface
Temp.
 oC!

Surface
Salin,
 o/oo!

No.Lat, N! LonS, W!

84 103.0

471 974 8

114 481.4

138 641 ' 9

57 14.8

224. 712. 097,936.1420.510
141.122. 0106.336.3522.012
304.150.0118.436.3422. 314
58,180.036, 30 172.024.416

146.83.0115.835.9118.826
5.7124.010.0104.835.9719. 827

51 144.0

147 359.7

170 778 5

133 434,0

43 79.8

109 211 0

64 200.0

80 378.9

86 432.3

99 423.1

152. 026. 036.0820. 4 92.128
219,429.0118.536.2221.5

135,161.0133.236. 3922.6

33.2108.0331.036.1624.934
229.317.091,635.8819.344
202.821.0108,519. 7 34,3645
303. 033.0105.620. 7 36, 1546
134.053.0111.936. 2621.748
31. 496. 0191.050 36.2922.8

22.1174.0407.136,1723.9
37.726223.213. 089.635.5618.260

85 208.7

54 203.2

134 658.2

103 551.7

233 1281,2

11 16.4

57 108.2

145.122.089.635.7818.661
114.033.087 ' 721.6 36. 3562
122.864.0130.336.2522.364
71.7142,0265.136.4022.966
35.0220.0400.136.3222.967

171.813.087.335,3418.176
94.920.0105.436.3719.877

93.926126. 837.0102.536.2720.278
90 374.7

228 910.4

20 13.9

45 116.1

80 246.4

38 1107.4

149 724.5

02 672.9

227.853.0127.336.3421.280
70.0137.0343.136.3322.382

158,47.0101.035.1317.092
402.525.035.96 96.918. 393
126,834.0110,436.4520.594
249.346.0140,436.4721.396
36,9145.0298.236.3622.398
52.2240.0363.836.4022.199

6.21220.85.096.334.40108 16.6

25 00 82 04

25 00 82 37

25 00 83 11

25 00 83 44

25 30 81 43

25 30 82 00

25 30 82 16

25 30 82 50

25 30 83 24

25 30 84 14

26 00 82 14

26 00 82 30

26 00 82 47

26 00 83 21

26 00 83 53

26 00 84 30

26 30 82 27

26 30 82 44

26 30 83 03

26 30 83 34

26 30 84 08

26 30 84 43

27 00 82 41

27 00 82 58

27 00 83 14

27 00 83 48

27 00 84 22

27 30 82 56

27 30 83 12

27 30 83 29

27 30 84 03

27 30 84 37

27 30 85 11

28 00 82 56

Table 34, Summary of Station Data for Cruise IS 7303.

85 104.7

641 1326.6

118 498.3

47 218.6

390 101.0

177 168.9

78 220.2

150 367,1

14D 641,1

61 199.0

33 61,2

206 398 7

85 265.5

52 246.3

22 110.6

74 316.3

104 150.9

159 390.4

101 380.0

34 167.0

66 353,5

50 274,9

62 92,3

120 227 . 7

73 263. 5

123 512 1

58 231.6

499 345.8

189 487.6

60 184.8

336 100.9

23 111.8

20 131.9

736 382.1
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Table 34.  continued!

Fish E sStation PositionStation No.
Under
10m2

So.
Under

10m2

Zooplankton
Vo lumc

 cc/1000m3!

Depth of
Tow
 s!

Volume
Filtered

 m3!

Surface
Salin.
 o/oo!

Sur face
Temp
 oC!

io,Lat.  N!

166.2

152.3

13. 0114.335,5016.8109

15.0131.336.1118.3110
283.632.0119.936,3421.2 '112
75.882.0158.436.3922.0114

142.35.0105. 434.6115.7128
100,813.099.235.5016.1129

110.817.0117.335.8117,2130
208.321.0120,036.2419.5132
160,751,0118,236.3421,4134

3.2708.64,0100.234.5215.1146
9,982.912,096.535.7916.1147

186.217. 0112, 835. 8516,6148
481.525.0126.736.1518.9150

0.478.44.0102.033.1814.8167
22 15.3

50 47.7

200.08.0115,035,5116.1168
164.911,0115.235.3716.3169

9.114139. 87.0107.334.6616.7171

28 00

28 00

28 00

28 00

28 30

28 30

28 30

28 30

28 30

29 00

29 00

28 59

29 00

29 30

29 30

29 30

29 30

83 09

83 25

83 59

84 34

83 05

83 23

83 40

84 14

84 51

83 20

83 37

83 54

84 28

83 34

83 51

84 08

84 51

88 100.1

469 535.8

133 355.0

83 429.7

1650 782.7

892 1169.0

524 759,4

30 52,5

71 306,3

129 51.5

2059 2560.4

224 337.6

15 29.6

0 0.0

451 313.7

164 156.6

224 146.1

Fish Larvae

36 40.9

88 100.5

189 504 4

105 543.6

29 13. 8

1'/ 22. 3

73 105.8

80 140. 0

111 526.4

27 40.7

128 252.6



0 O
D O

4 cc 0 Q 0 0 0
0 0 0 0 04 S CI

cc I
ct

a m co 4 0 04N

e 0 0 O 0
Q Fl 0 0 0 0

IC N
4g8

W 0 I CC
CI g4 '3 N

D 0 0 0 0
0 0 0 0 0

0 O 0 O 0
0 0 0 0 0

l N 0 0 0 0 0
0 0 0 0 0

l N

4NCI $

4
N

O O IS IS Ict D D
cci 0 a ls cct c- o a

ICCI
CC
S

4J ~

V O
IJ &
4I 0
CJ

0
W Q

CO
4I &
4J
4
4 O

4
0 0

uC
CO

4
0 A

D 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 G 0 0 0 u I CC CC CC c 0 0 G

0 0 0 a 0 0 0 0 0 o 0 0 o 0 0 o a a 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 CI 0 0 0 0 0 0
0 D 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 n 4 0 a o o Ice r. 4 0 o o o 0 4 0
0 0 Oc 4 D 0 0 4 H O 0 0 0 0 0 4 0N CC

0 4 I n 0 0 0 0 4I rl 0 0 0 0 0 N 0 0 Cl N I 0 0

4 0 0 0 0 0 0 S 4 D 0 0 0 Q 0 0 0
s I a 0 0 o o i i 0 0 0 o o o 0 o

4 0 0 0 0 0 N N o o 0 0 0 o o o 0 N 0 0 o 0
N

0 0 0 0 Cl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 e 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0

0 D 0 0 O 0 0 0 0 0 0 D 0 0 0 0 Q
0 0 0 0 0 0 0 0 0 0 0 0 Q Q 0 0 0

0 o o 0 0 o o a o 0 o 0 o o 0 o 0 0 a o a 0 o

0 + 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0
0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 N 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 a 0 0 0 0 0 o o o 0 0 0 a 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 D D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 Pl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 o N a a 0 o o o o a 0 0 0 a o o 0 o 0 0

0 0 0 0 Icc 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 N 0 QI 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 4 4 0 4 0 0 VC ~ 4 0 0 Q 0 0~ ~0 4 C4 4 H O O 4 Ft OC O 0 0 O 0N N

o I I n 4 o 0 0 cc n 0 o o o 0 N o a lct N I 0 0

4 0 0 0 N 0 0 C4 4 0 O 0 0 0 0 O 0 O 4 0 0 0 0
C4 N 0 o 4 o 0 4 4 o 0 0 o o o 0 0 0 n 0 0 o o

4 4 0 0 4 0 0 N 4 0 0 O 0 0 0 0 0 0 4 0 O 0 0
cc

0 N CC 4 4 I 4 O N 4 4 Ifl 4 4 0 R Q A 'N CC 4 I 4N N N Pl CII IIC 4 4 4 4 Icl Icl 4 4 4 4 4 4 I



0 0 0 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 4 0 0 0 u 0 0 0 0 .0 0 0 0 0 0 0

4 4 o 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0 O O 0 0 0 0

I Ol
C otalrc Z o

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 Ct 0 0 0 D 0 0 D 0 D 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 cO 0 0 0 r e 0 0 0 0
0 0 0 4 0 0 4 4 0 0 0 g e e NI 4 N r

IO 4 O Q Q Q Ot O 0N CC
0 0 N a 0 0 0 r e 4 0 0 0 co 4 0 0 0 a N 0 0
0 0 4 0 0 0 0 O 4 4 0 0 0 CO N 0 0 0 Q 4 0 0dl o ro r

0 0 CO 0 0 0 0 N 0 0 0 N 4 0 g 0 0 CC 0 Ct4

CC 0 0 0 0 0 0 0 0 D 0 O 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Q 0 O 0
a 0 0 Clj~8

oz 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I N 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0
Q 0 0 0 Q Q 0 0 0 0 0 Q 0 0 0 0 0 Q

0 O 0
0 0 0 0

0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ICN
CC 8

4 4

0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 g g
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 a
a 0 0 a

0 0 0 0 0 0 0 O 0 0 0 0 0 O 0 0 0 0 0 0

p 0 0 0 p 0 0 Ct 0 Q 0 g 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0
g 0 O 0rc 4 zrrt Q

0 0 0 0 0 a 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0

4N 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 D 0 0 0 0 0 0

0 0 D 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0
Ct 0 D 0 0 0 0 0 0 0 0 0

0 0 D 0 0 0 0 0 0 0
0 0 D 0 0 0 0 0 0 0

oZ 0 0 0 0 0 0 0 O 0 0 D 0 0 0 0 0 D 0 0 0 0 0

4N
O CC 8o ~ z 4

0 a 0 0 a 0 a a 0 0 4 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 N 0 0 0 0 0 0 0 0 0 0 0

4 o
0 0 0 0 0 0 0 0 0 0 ICC 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 I 0 0 0 0 4
0 0 0 0 0 CO 0 0 0 0 N 0 0 0 0

N

0 0 0 0 0
0 0 0 0 0

o lr N
o'8Z '8N

Io
0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 CCC 0 0 0 0co

trC 0 0 0 0 6 0 0
N o o 0 0 IIC o 04 I N

vr 0 D 0 0 o 0 0N N
lr N0 ~ Cl $� 8'3N

4 trt + 0 D O 6 4 N
CO Ol N 0 0 0 4Irt I

N 4 4 O O 0tlt g

0 N 4 CO Ol 0 N 4 4 IN N co ro p 4co o N N ro cc 4 4 ot co 4aP 4 OC Ot OC 4 e CZ 0 04 0 I
LI4
Ol

CC
Cl

o '8cl ~ C
4

C NCt 4Cl O O CtC
V

I N
ok'c

0 0 I 4 0 0 8 o 0 0 0 QCC Ch

0 0 4 0 0 0 N 4 0 0 4 0
0 0 0 4 0 0 4 4 0 D cc 0r N

0 0 I 4 0 0 6 0 0 0 tct 0N Ol
0 0 8 0 0 0 0 6 a 4 N 0 0
0 0 4' 0 0 0 0 OC 4 4 4 0 0lll Ol

O O CO O O 0 0 N A R 14 O 0I

0 0 0 0 6 0 0
0 0 0 0 4 Q 0CC



I N

IJ
C Cl
CC

ICN

I N

I ~ N

ICN

Ic N

0K

I CC

2aa N

II Oem

ic0Cl

O

0 0

qy
Ol

4
4i
a 0
CJ

~ I jj8

~ cN~ Cl g!a 2'SN
g

0 0 0 0 0 0
O 0 0 0 O 0

0 0 0 0 0 0

0 0 0 0 0 0
D 0 0 0 0 0

0 0 0 0 0 0

Vl CC 0 0 0 0
0 0 0 0

0 0 0

0 0 0 0 0 0
o 0 0 O 0 0

O 0 0 0 0 O

0 0 0 D 0 0
0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 O 0
0 0 0 O O O

0 0 0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0
O 0 0 0 0 0

o 0 0 o 0 o

0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0

0 O 0 D 0 0
a 0 0 0 0 0

0 0 0 0 0 0

a 0 o o 0 I
0 0 0 0 w 0

0 0 0 0

0 0 0 O O ccl
0 0 0 N 0 PI

0 0 0 e 0 cCI

A N 0 0 D I

O O 0 CO 0 PlCD 0 0 N 0

D 0 0 4 0 CC

CO 0 I CO OlO 4 I



-103-

86o

Figure 16. Chart of sampling stations for cruise IS 7308, Nay 1973.
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Station
FIsh LarvaeFishStation Positivn No.

Under
10m2

No.
Under

10m2

Surface
Salin.
 v/oo!

Volume
Filtered

 m3!

Zvvplankton
Vo I use

 cc /1000m3!

Surface
Temp
 oC!

Depth of
Toe
 m!

Let. N! Long. M!

353 586.9 259 430,6

358 1069.6 324 968.0

51 244.9 185 888.3

190. 036. 65 14.025. 2 84.210

78. 936. 37 88.7 26.525.612
73.936.48 52,025.8 108.314

51.41218 782.8 80102.85.035.66 77,825. 626
118. 311.584.536.1125.627
89.622,536. 37 89.325.628
50,033,5100,036.5725,830
97,949.5143,036.4625,532
47. 9152.5334.036.22

36.42

25.1

22 ' 311,089. 825.4

120,018. 0100,036.4525.445
1012.725,5110.636.4325,746

53.747.5111.736.4225. 8

214.4105.5219,236,2226. 350
98. 6202. 5375. 236,5425.251

226.310.597.235.9424.960
359.218.0105.836.376!, 25. 1

116.634.5102.936.3725. 362
342. 851,5119.636.2525.364
133.2128.0315.436. 1423. 966
628.37.093,935.9624.376
128.328.093.536.3424.677
226. 243.0101.736.3125.2

41.5 113,6140.936.3924.780
64.5153. 0310.135.2723.782

248,65.0104.635.5625,292
408.825.095.436.3724,8

293. 734.074.936.4623,7

169.561.0135. 7

280.2

400.4

36.3724.996
32.1147.536,3124.698
67.4209.536.2924.899

401.72.094.634.4524.4108

25 00

25 00

25 00

25 30

25 30

25 30

25 30

25 30

25 30

26 00

26 00

26 00

26 00

26 00

26 00

26 31

26

26 30

26 30

26 30

27 00

27 00

27 00

27 00

27 00

27 30

27 30

27 30

27 30

27 30

27 30

28 00

82 04

82 37

83 11

81 43

82 00

82 16

82 50

83 24

84 14

82 14

82 30

82 47

83 21

83 53

84 29

82 28

82 44

83 03

83 34

84 08

82 41

82 59

83 14

83 48

84 23

82 56

83 12

83 29

84 03

84 37

85 11

82 54

Table 36. Summary of Station Data for Cruise IS 7308

1058 1439.9 125 170.1

203 511.5 151 380.5

95 318.3 210 703.5

138 477.7 66 228,5

243 1109.5 185 844.7

214 262,1 350 428.7

187 336,6 600 1080,0

483 1113.6 102 235,2

83 353.0 113 480,5

80 385.0 219 1054.0

119 642.3 342 1845.8

1136 1227.2 989 1068.4

329 559,7 463 787.7

345 1156.7 279 935.4

132 568.4 144 620.1

326 1323.0 44 178.6

1408 1049.6 640 477.1

1063 3183.3 485 1452.4

339 1433.3 477 2016.8

224 659.8 278 818.8

336 1657,8 94 463.8

1663 794,9 212 101.3

219 573,9 236 618.4

1312 5955.7 96 435.8

143 642.8 241 1083.3

106 558.0 173 910.7

4 20.9 154 805.8

3415 722.0 788 166.6
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Table 36,  continued!

Fish LarvaeFish E sStation
ho.

Under
10m

Zooplankton
Volume

 cc/1000m3!

No.
Vnder
10m2

Depth of
Tow
 m!

Surface
Salin.
  /oo!

Volume
Filtered

 m3!

Surface
Tamp ~
 o<!

So,Lar.. 8! Long. W!

163.810,597.735.5623.8109

181.317,5104.836.2523,5110

260.5119.036.2324,6112

193,972.0159.935,7024,3114

211,92.599.134.8323.4128

30.89.597.435.6223.2129

471.420.589.136,0322.9130

71.721.036.26 111.623.1132

229.449.536,25 117.723. 3134

295.36.0101.636.0024.8146

193.49.0103.435. 3423. 2147

442.018.590.535.5622.9148

136.229.535.97 102.822.8150

223,64.098.430.8625.3167

241.79.530.75 99.324,8168

248.814.584.431.7323.8169

83,18.596.332, 1124. 0171

27 58

28 00

28 00

28 00

28 30

28 30

28 30

28 30

28 30

29 00

29 00

29 00

29 00

29 30

29 30

29 30

29 30

83 09

83 26

83 59

84 34

83 05

83 23

83 39

84 14

84 51

83 20

83 37

83 54

84 28

83 34

83 51

84 08

84 51

388 417.0

809 1350.9

144 490.1

105 472.8

1153 290.9

739 720.8

493 1134.3

253 476 ~ 1

272 1143.9

588 347.2

549 477.9

192 392.5

410 1176.6

787 319.9

478 457.3

178 305.8

1182 1043.3

169 181.6

252 420,8

276 939.3

154 693.4

98 24.7

156 152 ' 2

403 927,2

152 286.0

140 588.8

871 514.4

270 235,0

316 646.0

291 835,1

309 125.6

271 259.3

158 271.4

262 231.3
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Figure 17. Chart of sampling stations for cruise IS 7311, June-July 1973.



Fish LarvaeFish E sStaticn PositionSracion No.
Under

10ml

Zoup ankton
Volume

 c c / 1 0 00m 3 !

No.
Under
10m2

Depth of
Tow
 m!

Volume
Filtered

 n I !

Surface
Salin.
 o/oo!

Sur .-. ac. e
Temp ~
 oC!

Lat.  N! Long- <!

375 465.7

82 181.0

62 434.9

491 302.2

887 1101.6172,811.592.629.110
525.3238134,423.0104.228.712
287.6102.055.078.436,6029. 914
393.263961.56.097.530.326

88. 7122223.230751.97.096.329.627
271.2170187.014.590.928 29. 2

332.889354.739.0104.336. 3129. 330
629.9134213.755. 0117. 034.2828.932
312.96654. 7104. 0219.433.9929. 334

114 74,7316.691. 6 6.029. 344

349, 9207. 0 16920.096.629. 145

174.873202,626.0108.646 29,1

490.8122139,649. 0121.836.5428.948
453.58464.4109.0203.. 931.61

34,22

29. 350
426.17338.4213.0364.930. 051
68. 91360.9200. 0377.633. 1829.752

969.0120575,78.5105.736. 3229. 260
386.6212124,819.0104.236.5530.661
228.010798.426.0122.036. 5129. 162
338.666183. 953.0103. 334. 0429. 364
262.25964.1145.5327.432. 3229. 066

2209.7147556.216. 0106. 836. 3729. 176
736.4268157.028.0101.936.4128.977
376. 214990. 228,0110.936.3728.878
495.412383. 653. 0131.632. 5029.480
398. 082127. 8140.5289.531.9929.482
328. 3 7638942. 28.094, 836. 3629. 192

222 595.8

81 244,5

215 700.9

295 1806.9

79 498.0

1240,046219.927.0100.636.4328.793
214.37184. 932.0106.036,4528.394
482,5148106.652.0159.531.3929.996
655.410786,9141.0230. 230, 60

30,46

29.398
107. 21735.9228.0361.729.799

25 00 82 04

25 00 82 37

25 01 83 11

25 31 81 43

25 29 82 00

25 30 82 16

25 30 82 50

25 30 83 24

25 30 84 14

26 00 82 14

26 00 82 30

26 00 82 47

26 00 83 21

26 00 83 54

26 00 84 29

26 00 85 03

26 30 82 27

26 30 82 44

26 31 83 01

26 30 83 34

26 30 84 08

27 00 82 41

27 00 82 58

27 00 83 14

27 01 83 47

27 00 84 21

27 30 82 56

27 30 83 11

27 30 83 29

27 30 84 04

27 29 84 37

27 30 85 11

Table 38. Summary of Station Data for Cruise IS 7311.

582 928.4

123 459,9

97 456.0

130 616 2

754 1148.9

283 585.9

265 634 4

79 317.8

172 928.6

97 566.2

123 651.5

160 128.7

806 1469.7

124 264.3

137 702 ' 9

246 1093.3

46 68.9

212 582.5

82 207.0

233 938.4

461 2237.3



Fish LarvaeFish E
Station No.

Under
10m 2

No.
Under

10m2
Depth of

Tow
 m!

Surface
Temp.
 oC!

Surface
Salin.
 o/oo!

Vo lume
Filtered

<s3!

35. 0123147.92,529. 3 36.62108 87.9

54.911.529.3 36,13109 91.1

141.416,528.3 106.136.42

35.74

110
116.740.028,6 102,8112

29.8 273.876.0131.5114 31. 34

41. 85.095.734,4029.3128
0.037.76.5106.028.7 33.00129

10.29.116.0109.428.6 35.78130
18,121. 0110.834,3531.8132

371.955.099,531,4529.9134
102.7132,0399,231.0329.6135

0.493.44.0107,132.9429.1146
0 0.0115.29,086.832,5129.3147

10.744.716. 089.533.4329.1148
185, 526.5102. 433. 7229.0150
202.64.098.731.0129.7167

8.767.810.0103,333.5528.9168
70 89.8

55 68.0

55.014.0109.133.3529.1169
247.310.584.932,3928.8171

Table 38.  continued!

Static n Position

Lat. B! Long, W!

27 59 82 54

28 00 83 09

28 00 83 26

28 00 83 59

28 00 84 34

28 30 83 05

28 30 83 23

28 30 83 37

28 30 84 14

28 30 84 51

28 30 85 25

29 00 83 20

29 00 83 37

29 00 83 54

29 00 84 28

29 30 83 35

29 30 83 51

29 30 84 08

29 30 84 51

Zooplankton
Volume

 cc/1000% !

1176 334.5

314 396,4

417 648,5

181 704.3

93 537,5

800 418.0

50 30.7

248 362.7

535 014.0

67 370.4

58 191.8

361 134.8

206 213,6

194 346,8

99 256.2

410 166-2

582 563.4

325 417.0

248 306,7

80 101.0

255 396,6

172 669.3

372 2150,0

41 21,4

197 373.4

292 1614 1

,'74 1236.7

349 903,2

66 67 3
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Figure 18. Chart of sampling stations for cruise IS 7313, August 1973.
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Fish ESt tion PoaStation
Under
10m2

Zooplankton
"olume

 cc/1000m3!

Depth of
Tou
 m!

Volume
filtered

 n,l!

Surface
Salin.
 "/oo!

Surface
Temp.
 oU!

:;o. / Under
10n.l

No,Lat. M! Lo

152.6821 ,128.8

220 641,7

161 691,7

272 184,9

191 245. 8

18]. 253. 4

86 309.4

105 417. 5

45 263. 1

15, 0 55. 010o,l10 29. 5 35. 77
495, 817041.728.096.036,0712 30. 0
167.639268.046.5108.234.4914 30.4
347. 351197. 17.0103. 026 30. 5
45.13559.413.0101.030. 227

628. 6449140.014.0100.029.528
690. 8192179.934,094. 529. 830
417. 5

701. 7

10588. 444. 532.42 124. 530.032
12044. 7157. 0268. 529. 634

45. 23545. 23586. 012. 036, 37 93. 030. 1
648. 4

1,228.3

418. 1 33521653.818.093.029. 745
330250 930.6

72 261.5

80 311.8

122.233.590. 029. 746
345.99. 536. 5100. 534 ' 2530. 1
397, 5102106.5102.5263. 050
380.5964.61072. 4214. 023. 09 331. 529,551
64. 2965.48,098. 436,4730.260

374.14475.824.092, 336.5529,961

64

184 596. 0111. 332. 098. 836. 5130.0

269154.663.0 ,747.197. 029. 9

108140.5 87. 0 573.7264.526.7530.366

132203, 711. 5 154.636.5130.4 98.276

14989. 1 295.120.036.52 101,077 30. 9

122134.630.535.12 96.678 385.230. 3

389131. 344. 532.74 ,623,9

i024.5

106. 680 29. 3

17969. 5!.40, 0244. 682 29.0 25.42

306102.136.30 97. 9 296. 929. 992

10250.621. 5 222. 035.4093 98. 830. 0

172208. 634. 0 609. 830.2 34.30 95.994

26048. 0 184.3 958.532.38 130.229.496

10049,6145. 5 601. 529. 5 27. 71 241. 998

10661.6221. 5 689. 126. 04 340.799 29. 2

819. 96. 5 258. 935. 56 86.6108 29.5

315129,4

519. 2

15.5 526. 792. 7109 29. 7 35. 90

13216.035. 74 96.3 219. 3110 29.6

25 00 82

25 00 82

25 00 83

25 30 81

25 30 82

25 30 82

25 30 82

25 3!. 83

25 30 84

26 00 82

26 03 82

26 00 82

26 00 83 21

26 00 83 54

26 00 84 28

26 30 82 27

26 30 82 44

26 30 83 01

26 30 83 33

26 30 84 08

27 00 82 41

27 00 82 58

27 00 83 14

27 00 83 48

27 00 84 22

27 30 82 56

27 30 83 11

27 30 83 29

27 30 84 03

27 30 84 37

27 30 85 11

28 00 82 54

28 00 83 09

28 00 83 26

Table 40. Summary Station uata for Cruise IS 7313

610 495.9

866 2,251.8

138 447,0

47 305. 3

141 749 0

491 575.0

134 265,3

73 230,5

149 622.0

40 228,9

740 718.1

858 ,867.1

113 400,6

118 435,0

99 595.5

33 214.5

8,601 ,455.7

342 571.8

729 
11.2
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Fish LarvaeFish E eStation No.
Under
1pm2

Zooplankton
Volume

 cc/1000m3!

No.
Under
1pm2

Depth of
Toe
 m!

Volume
Filtered

 m3!

Surface
Salin.
 o/oo!

Surface
Temp.
 oC!

29.7 108.9 39. 5 45. 933. 76

66. 773.0149. 929. 1 32. 68

226,8101. 4 6.530.2 34,98

l,pppip11.536,11 95.029.9

119.215,5100. 729. 7 35. 80

243. 7106. 7 21. 530.3 33,19

269. 048. 5104. 132, 5829.9

84,7183. 0295. 332. 4229. 7

162. 010. 086, 432, 4329. 8

20,213. 099. 234. 7829. 9

317. 916. 597. 534. 4329. 8

154.519.5110.033. 0029. 3

201. 66.089. 330. 2 27. 27

229. 39,5100.329. 6 33, 55

309. 922. 096.833. 5629. 4

632. 910.594. 833. 6529. 6

Table 40.  continued!

Lat.  N! Long. W!

112 28 00 83 59

114 28 00 84 34

128 28 30 83 05

129 28 30 83 23

130 28 30 83 39

132 28 30 84 14

134 28 30 84 51

135 28 30 85 25

146 29 00 83 20

147 29 00 83 38

148 29 00 83 54

150 29 00 84 28

167 29 30 83 34

168 29 30 83 51

169 29 30 84 08

171 29 30 84 28

529 1,918,8

34 165,6

468

448

253 389,4

150 302.2

400.7

167.3

1,842 2,131.9

1,192 1 ~ 56

248 419.7

lgp 336.8

651 437 ~ 4

398.8

364 827.3

828 917,1

103 373.6

735.4

115

122 147 7

117 180.1

461,4

493 296.g

657 p71.5

438 506.9

296 387.9

97 164.2

178 315.5

491 329.9

205 194 2

341 775,0

105 116.3
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Figure 19. Chart of sampling stations for cruise IS 7320, November 1973 '
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Fish LarvaeFish ~EStation No,
Under
10m2

No.
Under
10m

Zoop1arrkton
Folume

 c c /1000m3 !

Depth of
To%
 m!

volume
Filtered

 m3!

Surface
Salin,
 "Ion� !

Surface
Te pip ~
 oC!

Lat. N! Lpng,  W!

14 15. 2

15 52.1

20 91.3

572 303.2

7!. 48.9

154.312,0110.234. 7325,210

111.540.5116,635. 8726.314

42. 2119.0260,636.0426.616

150. 26.0lid 234.3324,526

137.77.5108,934.8525. 227
5.1106.014.5113.225.5 35.0428

122.230.5114.626.3 35.4830

115.156.0121.626.3 35.8532

53.4138.5299,5

102,5

36.0726. 734

48.88.034.9624.944

123. 018.0113.835.2525.345

115. 831.0103.6

106.0

170 '/

25.8 35, 3546

217.048. 025. 6 35.1948

88. 291. 025. 8 35.4250

36.9170.0407.026.3 35.8751

18.711,0107.234.9525.160
16173,726. 0103,634.9325.661
90 366.4

252 1140.1

152 588.9

139 745.4

240.139.095.834.8525.362

177.248.5107.234.9525,764

42. 2101. 0260,7

408,4

35.3525.866
22.0219.035,9826.267

2953.014.594.435.2224.627 00 82 4176
138 217.7

158 549.5

406 1713,6

133 745.3

306, 7

216. 8

18. 0114.134.9325.127 00 82 58

27 00 83 14

27 00 83 48

77

38.5110.735.0225.078

138.052.0123.234.9325.880
60.6148.0264.1

109.5

35. 1525. 827 00 84 2282

56. 310.034,9824,127 30 $2 56

27 30 83 12

27 30 83 28

27 30 84 04

27 30 84 37

27 30 85 11

28 00 82 55

28 00 83 09

92

116,4 18.0 128 197.9

74 186.7

172 696.8

223 1229,2

50 308.7

154.635.1025.093
171. 525. 099. 134. 8825,094

154. 352. 5129.6

268.5

357. 1

35.0125. 296
63. 3148.035. 3325.598

12,322.4220.536,0126.799
4678,8239208. 83,091.034.5623. 1108
13110 66. 345.28.0132. 835. 2124,1109

25 00 82 04

25 00 83 10

25 00 84 02

25 30 81 42

25 30 82 00

25 30 82 16

25 30 82 50

25 30 83 24

25 30 84 14

26 00 82 14

26 00 82 30

26 00 82 47

25 59 83 21

26 00 83 44

26 00 84 22

26 30 82 27

26 30 82 44

26 30 83 01

26 30 83 34

26 30 84 08

26 30 84 43

Table 42. Summary of Station Data for Cruise TS 7320

38 101.1

25 115.1

17 78.6

87 67.9

72 113.9

72 215,4

55 249.1

34 181.3

23 96. 1

220 225.7

250 627.4

42 171.0

35 158.3

53 205.3

8 42.9

172 264.2

94 148,3

187 650.4

41 173.1

32 179 3

21 19. 2

162 250.5

47 118.6

60 243.1

40 220.5

13 14.2

111 385.5

77 351.6

100 53.0

23 15.8

2 2.6

176 468.4

122 561.8

127 587.3

18 14.0

19 30.1

69 206.5

129 584.2

85 453.1

138 5/6,4
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Table 42,  continued!

Fish E a
Statfon PositionStation Wo,

Und ar
10m2

Zooplankton
Volume

 cc /1000m3!

So,
Under

10m2

Depth of
Toe
 m!

Volume
Filtered

 m3!

Surface
Salin.
 o/oo!

Surface
Temp.
 oC!

Eo,
Long. W!Lat.  8!

177 390.6

66 251.0

110.322.099.735.08

34.84

35.59

34.70

24.5110
291.140.5106.5

162.0

24.6112
79,255.6 1775.525.4114

115 87.8261. 77.091.722.8128
56,565162.992.1 8.034. 9023. 3129
44.249163. 9122. 0 11. 034.8823. 8130

177. 129,534. 96 107.324. 5132
177,4107.135. 0424. 8134

76.51655.6163.535. 70 341. 925.6135
12,52279.45.088.234.76

34.28

22.9146
3 2.9

82 112.4

78 225,9

127.210.0102.223.7147
207.9105. 8 14. 534. 5924.0148
202.730.0103.634.7524.2150

8.823172. 44.0104.434.7022.3167
47 31.10

92 100.6

94. 57,0105.834.0823.2168
142,6105.2 11. 534.55

33.85

23.7169
24.850268. 1100. 722. 9171

28 00

28 00

28 00

28 30

28 30

28 30

28 30

28 30

28 30

29 00

29 00

29 00

29 00

29 30

29 30

29 30

29 30

83 26

83 59

84 34

83 05

83 23

83 39

84 14

84 51

85 25

83 21

83 38

83 54

84 28

83 34

83 51

84 08

84 51

106 291 4

50 221.8

525 297.6

164 160.5

92 126.1

59 110.8

678 259.8

148 97.9

80 87.5

111 55.1

Fish Larvae

50 110.3

12 806.2

98 1388 8

47 35.9

47 40,8

03 92.9

37 376.7

46 647.5

24 593 0
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Figure 20. Chart of sampling stations for cruise CL 7405, February-March 1974.
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Depth of
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35. 66.0112.535. 3718. 7!.007
65,79.5121. 835.4420. 260

129,418.0100.535.2121. 261

19.86.0101.034.8518.21008
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26 00 82 14

26 00 82 30

26 30 82 16
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26 31 82 43
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27 30 82 48
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27 30 83 12
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28 00 83 09
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28 30 82 54

28 30 83 05

28 30 83 23

29 DO 82 57

29 00 83 09

29 00 83 20

29 00 83 37

29 30 83 34

29 30 83 51

29 30 84 08

29 40 83 51

Table 44. Summary of Station Data for Cruise CL 7405.

161 152.0

1036 730.7

1441 458.0

809 159.4

833 367.3

625 384.6

193 149.6

1028 362.0

491 408.3

519 874.1

384 627.7

199 106.1

291 227,0

181 324.2

435 258.4

263 295.2

440 1001,0

243 148.5

295 267.4

267 572,6

1077 446.0

366 234.8

1132 123.2

450 95.1

461 283.4

468 518.1

544 114.9

188 40. 1

117 108.3
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Table 44.  continued!
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Figure 2l. Chart of sampling stations for cruise CL 7412, May 1974.
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24.5108
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228 214 ' 5

538 1211 7

52 10.2

325.84148.39.5120.723.2109
316 430. 8160. 417.0124.735.9223.1110
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1019. 5

806.6

260183. 029. 0125.735,4023. 7112
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26 00

26 00

26 30

26 30

26 30
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82 16

82 27
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83 34

82 30
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83 14

82 48
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83 12

83 29

84 03

82 52

83 09

83 26

83 59
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83 05

83 23

83 39

83 03

Table 46. Summary of Station Data for Cruise CL 7412

694 371.5

269 187.6

335 731.6

398 180.6

2522 3225.8

322 921.9

136 635,6

422 197.4

142 127 ' 3

278 502,3

141 416.1

148 391 1

71 38,6

239 199.2

193 340.6

400 1117.7

25 13.9

411 299,3

392 850,3

274 773.2

305 936.8
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Station Zooplankto
Volume

 cc/1000m3

Depth of
Tow
 m!

Volume
filtered

 m3!

Surface
Salin.
 o/oo!

Surface
Temp.
 oC!

Let.  N! Long.  |f!

844,26.077,033.6724,229 00 83 20

29 00 83 37

29 00 83 54

29 00 84 28

29 30 83 34

29 30 83 51

29 30 84 08

29 40 83 51

29 50 83 51

29 50 84 08

146

42. 713. 0117. 134.7324.0147
276.715.0101. 235, 8523. 1148
365.621.5109.435.3323. 1150
152.74.0104.831, 8524. 0167
98,211. 0101.832, 9523,5168
28,112.5106. 633.1723. 4169

150.110,0119. 933. 3523. 12010

158. 9

127. 0

2.0100. 729. 9223,72011

4.0102.433.5322.92012

Table 46.  continued!
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