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NEW YORK BIGHT PROJECT,
WATER COLUMN SAMPLING CRUISES #6-8 OF THE NOAA SHIP FERREL,

April-June 1974

John B. Hazelworth 
Byron L. Kolitz 
Robert B. Starr 
Robert L. Charnell 
George A. Berberian 
Maxine A. Weiselberg

ABSTRACT

During the period April-June 1974, three 
oceanographic cruises, denoted 6, 7, and 8, 
were made by the NOAA ship Ferrel in the New 
York Bight. The objective of the cruises was to 
supply data to provide a base for analysis of the 
water movements on the highly impacted ecosystem.
This report presents the corrected physical and chem­
ical data from these cruises and describes the 
parameters measured, the measurement methods, and the 
corrections applied to the data.

Key Words: MESA, New York Bight, Physical Oceano­
graphic Data, Nutrient Data

1. INTRODUCTION

During 1973, the National Oceanic and Atmospheric 

Administration (NOAA) began an intensive investigation of 

the marine ecosystem of New York Bight. This project is 

the first regional project of the Marine Ecosystem Analysis 
(MESA) program and includes a data collection phase in 

each of the major oceanographic disciplines of biology, 

geology, chemistry, and physics. The prime purpose in this 

field phase is to provide baseline data on existing 

conditions and mechanisms from which changes in the 

environment can be analyzed and guidelines for future 

assessment of man-produced activity in the marine environ-



ment can be developed. The direct measurement program, 

based on a total of 43 current meters at 12 stations, was 

designed to provide data on the time and space scale 

of water motion in the apex and to test the circulation 

hypothesis proposed by Charnell et al. (1972).
To supplement these data, a series of cruises was 

planned that would provide data on density and quality of 

water in the apex. The cruises were designed to coincide 

with the transits of the Earth Resources Technology Satellite 

(ERTS). These remotely sensed data were to help in an 

evaluation of the potential for satellite monitoring of 

water quality changes in near-surface waters (cf. Charnell 

and Maul, 1973, and Charnell e_t ad. 1974).

From August to November 1973, NOAA conducted the first 

five of these cruises. These water-sediment chemistry 

(WSC) cruises consisted of 25 stations that were occupied 

on an approximately monthly basis by the NOAA ship Ferrel. 

Results of these cruises were reported by Hazelworth et al. 

(1974). From April to June 1974, NOAA conducted an ad­

ditional three cruises, covering the same 25 stations (fig. 1) 

again aboard the NOAA ship Ferrel. Cruise dates are given 

in table 1. Those staff members who participated in the 

field work are also listed in table 1. The sampling program 

was similar to the one used during the first five cruises.
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Table 1.

Water-Sediment Chemistry Cruises by the NOAA Ship Ferrel

Cruise Date AOML personnel

6 April 16-20, 1974
ERTS Day, April 20

R. Starr
G. Berberian
D. Segar

7 May 6-9, 1974
ERTS Day, May 8

R. Starr
G. Berberian
L. Keister

8 June 10-13, 1974 J . Hazelworth
ERTS Day, June 13 D. Segar

M. Weiselberg

6 Station 7 occupied twice

7 Station 
Station 

7 occupied 
16 no data 

twice
available 

Station 21 no data available 
Station 22 no data available 
Station 23 no data available

8 Station 
Station 

3 occupied 
7 occupied 

twice 
twice
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Only the physical and nutrient data obtained from 

the water column measurements on these three cruises are 

presented in this report. Water samples were also taken 
for other chemical analyses, but will be the subject of 
a separate report.

2. INSTRUMENTATION

The primary instrument used aboard the Ferrel for

water column sampling was the Inter Ocean Model 513-10 CSTD,

with added sensors for measuring turbidity, dissolved oxygen,

pH, and Redox (Eh). The system is equipped with a digital

display to monitor sensor functions during a cast. Data

from the sensors were logged, one set per second, on a

Kennedy magnetic-tape-recording system. As a backup

system, the data were also printed out on a strip chart,

in engineering units, by a digital recorder, The ship <
was also equipped to collect water samples by means of 

Niskin bottles with attached reversing thermometers. Ship's 

position was usually determined by Raydist, although horizon­
tal sextant angles or radar were occasionally used.

The manufactures specifications on the sensors are 
as follows:

(a) Depth, 0 to 300 m, ± 1 m,
(b) Temperature, -5° to 45°C, + 0.02°C,

(c) Conductivity, 0 to 65 m mhos, + 0.05 m mhos,
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(d) Salinity, 0 to 40 °/oo, + 0.05 °/oof

(e) Turbidity, 0 to 100 percent, + 3-percent 
transmission,

(f) Dissolved oxygen, 0 to 20 ppm, + 0.2 ppm

(g) pH, 2 to 12 pH, ±0.1 pH, and

(h) Redox (Eh), -2 to +2 V, + 5 mV.
Time constants for most of the sensors are relatively 

short, varying between 10 and 400 ms. Exceptions are 
oxygen, which has a time constant of 10 s, and salinity, 

which has a time constant of 1.4 s, caused by the use 

of slow-response thermistors.
The sensor package was calibrated by the Coast 

Guard Instrumentation Center, Washington, D.C., in 

February 1974. Periodic calibration checks were made, 
on site, by the National Oceanographic Instrumentation 

Center (NOIC) between cruises.

3. DATA COLLECTION

The normal plan of daily operations was to occupy 

six to nine stations each day, depending upon weather, 

depth of water, and travel distance. At each station, 

the sensor package was lowered to just below the water sur 

face, and readings were logged from the digital readout 

for each sensor. The sensor package was then lowered to the 

bottom at a rate of about 6 m/min, slow enough to permit

6



the sensors to respond to gradients existing at the time. 

Another set of readings was taken at the bottom. The 

sensor package was then raised to the surface, stopping 

to take readings and samples at 10-m intervals.

Water samples were taken at the surface, at the bottom, 

and at 10-m intervals by using Niskin bottles. Reversing 

thermometers were used to record temperature near the 

surface and bottom. These temperature data were sufficient 

to check the accuracy of the temperature sensor and to 

compute a correction. In addition, water samples were drawn 

and analyzed for dissolved oxygen, salinity, pH, and Eh.

These data were used to check the accuracy of the sensors 

and when necessary to compute calibrations.

At each sample depth, a water sample for nutrient 

analysis was drawn into an aged 125-ml plastic bottle 

with polyseal cap and was then immediately frozen. Other 

water samples were filtered, with both the filtrate and the 

filter pad saved, by freezing, for various chemical analyses. 

At the end of each cruise, the samples were transported 

in freezer chests, packed with dry ice, to a freezer at the 

Atlantic Oceanographic and Meteorological Laboratories (AOML).

4. DATA PROCESSING

After each cruise, the raw data tapes were returned 

to AOML for processing. In general, only the down-cast data
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were used. During cruise WSC-8, a power fluctuation caused 

the loss of data during part of the down-cast on station 22.

In this case, data from the up-cast were substituted.

Noise pulses were apparent in the original data, 

caused in part by power fluctuations and intermittent 

instrument noise associated with a faulty digitizer.

This noise was removed by separate numerical filters 

during the computer processing. First, the data were passed 

through a gate filter which eliminated extreme unrealistic 

values. Next, the data were passed through a gradient 

filter which eliminated noise spikes. Last, each parameter 

was plotted against depth and visually examined; any spikes 

which had been missed by the first two filters were re­

moved during the final computer run.

To the extent possible, all sensor-measured parameters 

were checked for accuracy. Depth was compared to the 

meter-wheel reading at the winch, during casts having no 

wire angle, and appeared to be accurate within 1 m.

Salinity could be determined by two methods. Salinity 

values, as computed by the instrument, were recorded directly. 

Salinity also could be computed from the measured temperature 

and the conductivity value. After each cruise, salinity 

values were determined from the water samples using a 

Plessey 6220 salinometer. The two separately measured 

salinity profiles were plotted and compared with the
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salinity values from the water samples. The sensor-recorded 

salinity values were inconsistent and, therefore, are not 

reported herein. This poor result for directly recorded 

salinity is caused by the long time constant of the salinity 

sensor. On the other hand, the salinity values computed 

from the temperature and conductivity gave acceptable results 

because the temperature thermistor has a time constant com­

parable to that of the conductivity sensor.

Computed salinity values compare well with the salinity 

determined from the water samples. The correction required 

was constant for each cruise. For cruise WSC-6, the correc­
tion factor was -0.37 °/OQr for cruise WSC-7 was -0.36 °/00, 

and for cruise WSC-8 was -0.44 °/00. The final recorded 

salinity values with corrections applied are considered 
accurate to within ± 0.05 °/00•

During each cruise, reversing thermometers were attached 
to the surface and bottom Niskin bottles. For cruise WSC-6, 

the mean difference between the bottom reversing thermometers 
and temperature sensor was 0.02°C. For cruise WSC-7, the mean 

difference between top and bottom reversing thermometers 

and temperature sensor for all stations was 0.02°C. For 
cruise WSC-8, the mean difference was 0.04°C. Only for 

cruise WSC-8 was the correction factor applied.

Eh values were recorded during all cruises. However, 

no Eh meter was available during cruise WSC-6 to check sensor 

readings against water samples. Thus, no values are

9



presented. During cruises WSC-7 and WSC—8, an Eh meter was 

available and a reading was made on all water samples.

Whenever there was a constant difference between the sensor 

and water sample readings at all depths at a station, a 

correction (assuming the water sample readings were correct) 

was applied. Otherwise the sensor readings were discarded.

For cruise WSC-7, a constant correction factor of -0.7 mV 

was applied to all values which were accepted after filtering. 

During cruise WSC-8, all Eh values were accepted. The 

first day’s values had a correction of -0.34 mV applied, 

but the second and third days readings needed no correction.

All recorded values are believed to be well within manufactur­

ers' specifications.
During cruises WSC-6 and WSC-7, no oxygen probe values 

were recorded. After cruise WSC-7, it was discovered that 

the common bus of the Model 514 DM Display had a 5-V ground 

to the chassis. Recorded values for these cruises are 

from the water samples. The surface and 10-m values for cruise 

WSC-6 are above accepted saturation levels, but a recheck 

of the chemical procedure and standardization chemicals 

indicates no source of error. Dissolved oxygen was 

recorded and is presented for cruise WSC-8. A constant 

correction factor of +0.088 ml/i was applied. It was noticed 

that the ship, while maneuvering in the vicinity of the 

station, churned up the water and introduced large amounts 

of small air bubbles. On occasion, the sensor package passed
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through this disturbed water. On stations 21, 22, 17, 18, 4, 

3, 11, and 12, near-surface dissolved oxygen values vary be­

tween 6.54 and 7.44 ml/1. Saturation points at these temper­

atures and salinities vary between 5.70 and 6.00 ml/1. 

Apparently, the air bubbles adhere to the oxygen sensor, caus­

ing an above normal reading. As the sensor is lowered, the 

bubbles wash away. By about 10 m, the sensor is recording 

correctly. With the exception of the above casts, after the 

correction factor is applied, all oxygen values fall well 

within instrument specifications.

pH has always exhibited an erratic behavior. On 

cruise WSC-6, individual station corrections were computed. 

Some stations were discarded because no reliable correction 

could be computed. On cruise WSC-7, a depth-dependent linear- 

regression equation was computed as a correction factor.

On cruise WSC-8, a constant of -0.41 was computed as a 

correction factor. The accuracy of the pH values varies from 
cruise to cruise. For cruise WSC-6, all data fall within an 

accuracy of ± 0.1 pH. On cruises WSC-7 and WSC-8, it is 

estimated that 70 percent of the observations are within 

+ 0.2 pH. Even this is misleading; further analysis indicates 

that on cruise WSC-8 all observations are within 0.1 pH, 

except for the near-surface observations at stations 22, 7, 

and 17. It is postulated that contaminants in the water were 

the cause of the erratic results of the pH measurements. On 

a subsequent cruise, the sensor probe was carefully cleaned
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before each cast. Also the probe used to determine pH 

from the water sample was carefully cleaned before each 

water sample reading.
On cruise WSC-10, the erratic behavior definitely de­

creased. However, the pH sensor readings taken at stations 

1and 18, in the vicinity of the sludge dump area, were com­
pletely out of acceptable range, whereas pH readings from 

the water samples were acceptable. Thus it is believed 

that contaminants, probably organic, when in contact with 

the pH sensor, will tend to falsify the reading.
The turbidity probe on the profiling system is a 10- 

cm path-length transmissometer. Even for the coastal area 

where the water is highly turbid, values from the probe 
are in the operating range from 70 to 90 percent. While 

this is not the range of most sensitive operation (Drake 

et al., in press), the profiles provide useful data on the 

relative turbidity in the water column. The system was 
originally calibrated using clean-filtered seawater for the 

upper transmittance level. Periodic calibration checks 

showed the system to drift no more than 1 percent in the 

operating range. Consequently, accuracy of the measured data 

is considered to be within specifications of + 3 percent.

Turbidity was not recorded during cruise WSC-8. A short 

in the bridle cable connecting the sensor to the data cable 

precluded collection of usable data.
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For profiling data, there were generally two to five 

observations recorded per meter. Several interpolation 

methods were tried for computation values at 1-m intervals. 

The more sophisticated techniques--such as Lagrangian 
interpolation formulas--tended to introduce overshoots, 

especially at the top and bottom of large gradients.

A linear interpolation was considered the most acceptable.

The form used was the normal one with a modification: 

if a reading occurred at an interpolation depth, the accept­

ed value would be the mean of the reading itself and the 

value determined from the linear interpolation performed 

as if the reading were absent. Values of sigma-t were 

interpolated rather than calculated from the interpolated 

temperature and salinity.

During cruise WSC-6, extreme variability was observed 

in measurements of near-surface waters. Normal survey pro­
cedure was to lower the sensor package into the water to a 

depth of 1 to 2 m; it would remain there for about 3 min, 

allowing the sensors to equilibrate before lowering to the 

bottom. During this period, the magnetic tape recorded all 

observations. Upon listing these data, it was noted that 

large variations were occurring within each parameter at 
some stations. For example, temperature changes of 0.05°C or 

greater were recorded between consecutive observations 

taken only 1 s apart.
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For the normal processed tape, one set of parameter 

values was recorded at the shallowest recorded depth.

Then one set of observations at the next greater recorded 

depth was selected, and so on to the bottom. In this 

particular case, this method was considered to be unreliable. 

Instead, a mean value for each parameter was computed, 

using all recorded values at each 0.1 m between 1 and 2 m.

Table 2 gives selected means and standard deviations 

for each parameter at several stations, as examples, 

indicating the situation that occurred.

Water samples were analyzed for dissolved nitrates 

(NO3-N) , nitrites (NC>2~N) , orthophosphates (PO4-P) , and 

silicates (SiC>3-Si) with a four-channel Technicon Auto­

analyzer, generally within a period of 6 wk after their 

collection.

The analytical procedures used in the analyses for 

nitrate and nitrite are described by Armstrong et al.

(1967). The orthophosphate procedure is described by 

Grasshoff (1965), and the silicate procedure is described 

by Strickland and Parsons (1968). The water used for 

standardization, blank determinations, and wash between 

samples is filtered Gulf Stream water obtained from the 

surface of the Straits of Florida.

The detection limits and accuracies of analysis for 

the four nutrients are as follows:
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Table 2.

Selected Means and Standard Deviations 
for Each Recorded Parameter 

Occurring Between 1 and 2 M During Cruise WSC-6

No.
of Standard

Station
no.
1
1
1
1
1
1

Depth
(m)
1.0
1.5
1.4
1.0
1.7
1.1

Parameter

temperature
temperature
salinity
salinity
salinity
PH

Mean

8.12
8.24

23.44
24.75
24.07
8.63

obs.

1
39
32
1
3
5

deviation

0-00
0.11
0.84
0.00
1.20
0.08

1
2
2
2

1.7
1.6
1.6
1.6

turbidity
temperature
salinity
PH

70.77
8.31

29.28
8.78

3
52
52
52

0.55
0.27
0.81
0.03

2
3
3
3

11
11
11
11
4
4
4

1.6
1.5
1.5
1.3
1.6
1.4
1.4
1.4
1.3
1.3
1.4

turbidity
temperature
salinity
turbidity
temperature
salinity
pH
turbidity
temperature
salinity
PH

73.70
9.27

27.17
71.97
8.36

25.91
8.70

68.57
8.93

28.72
8.78

52
4
4
4
32
20
20
20
8
8
31

3.11
0.26
0.17
0.57
0.05
0.65
0.04
1.88
0.42
0.37
0.03

4
8
8
8

1.4‘1 • C u
1.5
1.5

turbidity
temperature
salinity
PH

77.54
8.20

27.20
8.51

31
77
77
77

0.67
0.27
1.33
0.03

8
9
9
3
9

1.3
1.2
1.1
1.1
1.1

turbidity
temperature
salinity
pH
turbidity

71.95
8.38

25.91
8.71

72.09

15
78
18
18
18

3.33
0.36
0.98
0 .06
1.76
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NO3-N 0.1 to 40 /igat/L. Coefficient of variation--
95-percent confidence level at 15 ^gat NO3-N/L--
0.17 percent;
NO2-N 0.1 to 20 Mgat/L. Coefficient of variation--
95-percent confidence level at 3.2 /xgat NO2-N/L—
1.2 percent;

PO4-P 0.05 to 20 mgat/L. Coefficient of variation--
95-percent confidence level at 0.64 ^gat PO4-P/L—
1.6 percent; and
Si03-Si 0.1 to 50 mgat/L. Coefficient of variation—
95-percent confidence level at 33 ^gat Si03“Si/L—
2.3 percent.

5. DATA PRESENTATION

The interpolated data and corresponding profiles 

of temperature, salinity, sigma-t, and turbidity are 

given in section 8, Station Data and Surface Contours. The 

codes used in the table headings are from the National 

Oceanographic Data Center Manual Series (1964). Profiles 

were made from the smoothed raw data, with identifying 

symbols located at 5-m intervals.
Figures 2 to 7 are contoured temperatures and salinities 

at the 3-m depth for each cruise.
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DEPTH 
(METERS)

CRUISE 6 STATION NUMBER 10 APRIL 18, 1974

SIGMA T
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CRUISE 6 STATION NUMBER 14 APRIL 17. 1974
SIGMfl T

a 18 19 20 21 22 23 24 25 26 27I------ 1------ 1----- 1-----1—----- 4----- 4----- 1------1-----1
TURBIDITY

X 55 60 65 70 75 80 85 90 95 100t------ \------ 1------1-----»------- 1------ 1------ 1----- 1-----1
SALINITY

X 20 22 24 26 28 30 32 34 36 36i------ 1------ 1----- 1-----1------- 1------ 1------ 1----- 1-----1
TEMPERATURE
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CRUISE 6 STATION NUMBER 15 APRIL 18, 1974
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85 90 95 ID 0—i-----»------*------1
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-4
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DEPTH 
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DEPTH 
(DETERS)

CRUISE 6 STATION NUDBER 17 APRIL 16, 1974

SIGMA) T
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TURBIDITY
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CRUISE 6 STATION NUMBER IB APRIL 17, 1974

SIGMA T
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CRUISE 6 STATION NUMBER 19 APRIL 17, 1974
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CRUISE 6 STATION NUMBER 20 APRIL 18, 1974
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.
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DEPTH 
(METERS)

CRUISE 6 STATION NUMBER 21 APRIL 16, 1974

SIGMfl T
A IB 19 20 22 ?3 24i—-- 25--1-- 26--\-- 27 --1l--—

TURBIDITY
 X 55 60 65 70 75 80 85 90 95--4-- 100 --\>-- --♦-- --1-- ■■ t 1—

SALINITY
 X 22—i-- 24—i-- 26—t— 2B---1-- 30—i-- 32—\-- 34—»-- 36—i-- J38

TEMPERATURE

*

4

69



FE
 C

RS
/S

TA
 6  /2

2  LA
T 

40
 1  4.

2N
J L

ON
G 

73
 *

?1
.2
W

GM
T 

IB
.7

 0
4/

16
/7

4
BA

RO
 1

3.
 <\i

SO
..
IC
 D

PT
H 

24
AI

R 
DP

Y/
Wf

T 
13

.3
/ —.

-
Wl

Nn
  P

IP
/S

PD
 3

1/
20

SE
 A 

OI
R/

HT
 3

1/
1 

S^
LL

L 
DI

R/
HT

 0
0/

0
WT

HR
 0

0
CL

OU
D  TY

P/
CV

R /
0 VIS

 8
  SE

CC
Hl

 D
PT

H 4

*

cr sC & <\i0*0 IO U">Q. . • •

IO o o o
O o o o• .l/l

cc CD O'IO 0 VO c*. . •02 cr in

cu r> cc
0 (\J OJ 0ZI • • .

c C\J O'
CVJ O' it * cc

• • 90
sC

u>

I i^f^rs-r-r-»OvCvX3vCvOU)'C'0'Cininind-a-irif)
r— — r— f— r*— r— r*— r— r— r p r r* r r —

cl; <\j na'r'-c\jcoc\iinooc\jr'ir>^cccr' -ci cc «-n cr cmcr ............ ..
r- uacoascoccooacotccoajajooaBaoxcotOccx

t— ccCT'C(\j^ac>H(T'r>covD-a-f>'(J'-^0'h'^-r~fOir) o ir ininvcr-r'coec<5o-ic\jovjroinr>'vor^fs'®crM .....................ir KjfOK'jnmKir,
oj c\ic\jc\»c\jc\jc\jc\i<\i<\jc\jc\ic\jc\i<\ic\jojc\ic\ic\jc\j

ct ror'iinoj-^vOvOd'aDvoiDoror'oaauiocoj- (\JC\JC\Jt\JfOjf^-invOf^eOt7'0>HtV)vOv£)f^a30DO« ....... ...........................IT o OOOCOOOOOOOHHHHNNftlNK)rO (OfOrOrOrOrOfOfOfOfOtOKltOKjrOKlKjrOtOfO

T3—<*0v0?0op«'r^^030f0cx3v0Lnr^k/)'0od‘a'(M 5- cOCOCDvD43-J-c»-J-rO<M(\J»^*^OCT'ODir)inmi/>vD 
tij ...............................................

0 c\j «o

70



CRUISE 6 STATION NUMBER 22 APRIL 16, 1974
SIGMfl T

a 18 19 20 21 22 23 24 25 26 271------ 1------4----- 1------ 1—-- 7------- 1----- 1-----1----- 1
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X 55 60 65 70 75 80 85 90 95 1001------ »------ 1------ 1------ (—-- ------- y------ 1-----1------1
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X 20 22 24 26 28 30 32 34 36 38I-------1------- 1------ 1------ 4—---4-------- 1------ 1----- 1—-----1
TEMPERATURE
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CRUISE 6 STATION NUMBER 23 APRIL 17. 1974
SIGMfl T

a 18 19 SjQ ^1 22 £|3 ^ 4 25 26 27
TURBIDITY

X 55 60 65 70 75 80 85 90 95 100i------ 1------ 1------1------ 1------ 1---- 1------- 1------1----*
SALINITY

X 20 22 24 26 28 30 32 34 36 38
TEMPERATURE
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CRUISE 6 STATION NUMBER 24 APRIL 17, 1974
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.
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CRUISE 6 STATION NUMBER 25 APRIL 18, 1974
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CRUISE 7 STATION NUMBER 1 MAY 8, 1974

SIGMR T
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CRUISE 7 STATION NUMBER 2 MAY 8, 1974
SIGMR T

* IB 19 20 21 22 23 24 25 26 27l------- 4------- 4------- 1----- 1-------- 4------- 1------- 1----- »------- (
TURBIDITY

X 55 60 65 70 75 80 85 90 95 100I------ 1------ ♦------4---- 1------- 1------ 1------ (---- 1------ 1
SALINITY

X 20 22 24 26 28 30 32 34 36 38I------ 1------ 1------ 4---- 4------- 4------ 1------ 1---- (------ )
TEMPERATURE
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DEPTH 
(METERS)

CRUISE 7 STATION NUMBER 3 MAY 8, 1974
SIGMfl T

a 18 1 9 20 21 22 23 24 25 26 27i---- 1------- 1------ 1---- \-------- 1----- 1------ 1---- 1------- 1
TURBIDITY

X 55 60 65 70 75 80 85 90 95 1 00i---- 1--------»----- 1---- *-------- *------ *------ 1---- 1------- 1
SALINITY

X 20 22 24 26 28 30 32 34 36 38i---- ♦--------1----- 1---- 1-------- 1------ 1------ 1---- 1------- 1
TEMPERATURE
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DEPTH 
(METERS)

CRUISE 7 STATION NUMBER 6 MAY 8. 1974
SIGMA T
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CRUISE 7 STATION NUMBER 12 MAY 6, 1974
SIGMA T

A 1,B 19 20 21 22 23 24 ^5 ^6 27
TURBIDITY
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SALINITY

X 2,0 2,2 24 26 2B 30 32 34 36 38
TEMPERATURE
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103



LL®

\QQ

tO*Hz••*
_1

O

o

LUO
o*-«IUJ
®

<Git-crt-
d'so:
015

®
\o
\

®l-
JIN

r^TO
\
H
fO

_l

M>
fO

OX
O
r-fO
d

S
CM

®

’

•

 

Ziu

X*r-
rot

 

X

LUC

 

 

•«

>-x

 

—

—'sO
1
1«Z
1
  

—

•1

'SC

cr
®

®-v•o

 

 

l-X

to\* 

»->-
1^-iU

*-

-<>
ozx

 3

C

 
 

 
0*H

o®

 

M

 

—.r

"O

_l
o
C

XN

1s,
 

 

1

>
—••CM®

CO

®

®

-♦
H
N

CSJ

r^®iudiUO
<xuX
c-*

_J

—

(END.
<Xt-Xr-X
OrtJ

*

X

CTO

1

CO CO ® cod ® ®OX

vO dto O o HO o ino1—< OJ to®

oo o r*- O'to o o ®o m • *z

CM oo oZ

CMO

XLU

Xa coco CO 00 COCO CONOCO CO® CO co cOCO CO co cO® COCO cO® ®®®®® ®®® ® ®® ®® ®

cM0j.d0'0'dO'0®0'r'-ddi0f0CMt0o«-i®'0®®m®®®;i’c0'0CMi0'-*®«uoo cccr cm cm cm oj cm cm cm cm cm cm cm cm cMd in in in in in in®®’® in in in in in® din® in3t- ®®®®®ro®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®

d o d d r-®*h® o ojmo'O'fO ® oo--km ® d®® ® ®® ® ® ® ®t- ®® ®0' O® ®®^iO dd®® ®®f~t00'OO oo oooo ooooo coco ^►CDh
tOtoiOfOtOtOfOtOdd ddddddd®®®®®® vO®®®®®®®®®®®® 'D® OJ CM CM CM OJ OJ CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM OJCM CM CM CM CM CM CM OJ CMOJ OJ CM CM

r- _i m f'- CMK) d d o -h .-t o cm d ® d O' tom d d ® ® O' O' o ^ o •-* -u ^ oj oj, ®®®® ®^-0'® —•CMCMCMCMCMCMfMCMtOcOtOtOiOrOcO'OcOiO_j
< ,H,^^4,*,rH.H.-*,^.r«,H.H^.^.H^.-«cMiotOfOfOtotototocOfOiotOfOtOfOtOfOioro
® to to to to toco to to to to to to to to to to to to to to to to»o tom to to torn to »o to rotototo to

O'O'r^onr-o'-H^d r~'^'O0'r^ ® ojin •-* ®d cM'-iO'^cMtod d® ® ®r^-®®®^- X O O O® O 0 -O-OO'd '-I'-COGT'O'® ®CM d’tOfOtOfOCMiOlO'OtOtOtOtOiOtOrQtOrOO'£.
aJ ooooooooo'0'0'0'0'®®®®®^-r-r^r-r-r-r-r-r-i^r-r^i^r-r~r',^r-r't—

^CM® d®0r^®0'O--«rMr0dn Of~® O'O—tCMrOd®®r--® CT'O-^OJO d®® 0~a 4^<\|(M(MCMCMiMCMCMOJOJfOfOtOfOOtOfOtO

104



am“D —tx

m 
—t 
m
X)
CO

CRUISE 7 STATION NUMBER 13 MAY 6, 1974
SIGMA T

a 18 19 20 21 22 23 24 25 26 27t--- -- 1------ 4----- *---- 1------- 1------ 1----- 1---- >----- 1
TURBIDITY

X 55 60 65 70 75 80 85 90 95 100>---- 1-------- 1----- 1---- 1------- (------ 1----- 1---- 1----- 1
SALINITY

X 20 22 24 26 28 30 32 34 36 38i---- *--------1----- (-----*------- )-------*----- »---- 1----- 1
TEMPERATURE

<S>n2 5 8 1 1 14 17 20 23 26 29

am“O —ix

m 
—t 
m
X)
CO

0

15

ID

5

X X

35 <> a

40

45

50

105



uj
oX
V\
ir—

H-

<h
J
o
Cd
f

-

-

M

I
z
o

r

.j

I
x
i

»■

-

-
•O

o

O

X
CO
>

h

-

< 

o

c
c

I

X

x

• 

-

t3
•r
OD
oi
\r-
d-

CC

x
o
O'
o

*

 

 

\

*

 i 

 
 

  
 
 

 

X

>

  

o
—4u

 

V

a

X

 

 • 

C

U

r

I

<

b

—

«

M

X

QX
-

1

<-
VC

-C

i

J-

1
1

-

-

4

•-
\

i
c
a
\

v>u
<5
—

•

z

>X

IL
c 
•x
v
O

t-
o

 

1

CiX
\

V.o

 

 

 

  
 

 
 

  
 
 
  
 

V

_

i

S

X
_
C*
_
h

 

—

C
C

_

0

 

 

31
~X

C

<

I

i

I<

\

 

lJ

>

j

i

X

H

s

/

I

«X

_
-

3C
M

:-
r.
o

Jl
oD

 

a
-

I

-
.
>cr

i\

>-
V

\

-i

U

-

o(J
X

Q

 

iuj

CL
<11-x
OOOS

X H M po -

X r- PO
-1 x rO fO<1VI •H H

PO rO fO

X X P- r*~*T p- p.
UJh- o O o*-< H •H

X CO X rO
■ X=5 CO PO rO1- r- CO X

»- H H O' X O o O'M
VI d- d- POCM CM CM

3- 00o OX •

X oO o►H •1/1

8
oPO oo •X

CM o
I O o
> z •

C\Jo

 X
 UJ

X CMCMCX CO x

d- X

d- d"O PO fO
H H
PO P

X X XXX

o oH H

O' CM X
CM PX X X

ff1 O'O' O'
PO PCM CM CM

8

MCM

X X

6

 

O PO

o•H

 
O PO

o3
O d- 

CM

7

X PO 
H 
rO 

r~ 
o H 

O' 
PO X 

o 3 
d- CM 

8

CM

8

X
pO
H
PO

r*
o•—4

O'
POX

oO
d-CM

8

CM

O' 

(PO 
H 
PO 

O' 
r»
o H 

X 
PO 
X 

-H 3 
d- CM 

8

CM

X *-«-4 H

OM'PO rO
H H
PO PO X

X Or--
o oH H H

O O'
d- P
X CO X

CM3 O
-d d-CM CM

CCo
•

oo
•

oo
•

o•
8

CM

X

4 CM H 

XXX PO 
*H  

' x 
r- 
o  

2

O d-  

O o 
d- 
 CM 

6

CMC

XH

PO
HX

r-~x
oH

3

d- X

CMo
d-
CM

8

M<

d-H

x 
H
XXX

XH
oH

7

d-X

o-H
d-CM

MC

X

X 

6

X x 
~t 

O' 3 

9

d- XX

CM X 
d- CM 

8

M

X 

9

O'd-
CM

r-X

8

x

—<X 
X CM

7

CM

f" H 

b

O X 
CM X 

X 
X 

4

CM X 

CM X 
X 
CM 

7

«H

X H 

6

O' d- 
CM X 

d- 
X 

0

—* X 

X 
X 
CM 

8 

0'0

O' H 

6

o X 
CM X 

d- 
X 

8

O' h- 

CM X 
X 
CM 

8 
'OOO

o(\J

6

oX
CMX

d-
X

6

OX

CMX
X
CM

O'X
•

HID
•OJ

COO'
•«r—4

3-H•

8

106



CRUISE 7 STATION NUMBER 14 MAY 6, 1974
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CRUISE 7 STATION NUMBER 15 MAY 7. 1974
SIGMA T
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CRUISE 7 STATION NUMBER 17 MAY 6. 1974
SIGMA T

a 18 19 20 21 22 23 24 25 26 27i------ 1------ 1------ 1---- 1-------- 1----- 1------ *---- 1------- 1
TURBIDITY

X 55 60 65 70 75 80 85 90 95 100i------ ♦------ 1------ »---- 1-------- 1------1------ 1---- 1------- 1
SALINITY

X 20 22 24 26 28 30 32 34 36 38i------ 1------ 1------ 1---- 1-------- 1------)------ 1---- 1------- »
TEMPERATURE
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DEPTH 
(METERS)

CRUISE 7 STATION NUMBER 18 MAY 6, 1974
SIGMA T

a 18 1 9 20 21 22 23 24 2S 26 27i---- 1------ <----- 1------1------ ♦----- *----- \------ 1------1

x 55 ►—

X 20

60
—i—

22 
—t—

65
—t—

TURBIDITY 
70 75 80 85—I— 90

—i—

SALINITY
24
—t—

26 
—t—

28 —*— 30
—i—

32
—i—

34
TEMPERATURE 

11 14 17

95
—t—

36
—t—

JOO

38—i
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CRUISE 7 STATION NUMBER 19 MAY 6, L974
SIGMA T

IBi 19 20 21 22 23 24 26 27

55 60 65
TURBIDITY 

70 75 80 85 90 95 100

20 22 24
SALINITY

26 28 30 32 34 36

1

38

2 5—♦-- 8—*--
TEMPERATURE 

11 14 17--»----4---- *----4D_ 23—i-- 26—<--

-- 1

29

cn
zj 30
s—/

35-

40-

45-

50 ---------- *----------♦----------♦----------♦----------♦----------*----------♦----------*■
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CRUISE 7 STATION NUMBER 20 MAY 7, L 97 4
SIGMA T

A

X

18L . \9 3° ?1 22 ?3 25 26 27

S 5t 60 65
TURBIDITY 

70 75 80 85 90 95 100

22
SALINITY

26 28 30 32 34 36

-- 1

T— 5—»--- 8—i---

TEMPERATURE
—M___U U

I

—15— 23—i--- 26—i--- 29
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CRUISE 7 STATION NUMBER 24 MAY 9. 1974
SIGMA T

18 19 20 2,1 22 23 24 25 26 27

55 60 65
TURBIDITY 

70 75 80 85 90 95 100

20 22 24
SALINITY 

?6 28 30 32 34 36

1

38

2 5—i-- 8—i--
TEMPERATURE 

11 14 17—i----1---- 1---- 20—i--

1

23—<-- 26—t-- 29
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5 0-*------ i------ 1------ 1------ *------*------ 1------+----- ►
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SIGMA T
^ 18 1 9 20 21 22 23 24 25 26 27>-------1---- 1--------4---- ♦------- *------3----- 1---- ♦------- \

TURBIDITY
X 55 60 65 70 75 80 85 90 95 100

*------------------■*-----------*-------------------4-------------4-------------------4-----------------4---------------1-------------1------------------H

SALINITY
X 20 22 24 26 28 30 32 34 36 38I-------4---- ■*-------*---- 4------- 4------ 4----- 4---- 4-------)

CRUISE 7 STATION NUMBER 25 MAY 9, 1974
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DEPTH 
(METERSl

CRUISE 8 STATION NUMBER 1 JUNE 13, 1974
SIGMfl T

^ IB 1 9 20 22 23 24 25 2B 27
TURBIDITY

X 55 6C 65 70 75 80 85 90 95 100t------ *---- *------- ♦—----- ♦------*------»----- 1-------f— \

SALINITY
X 20 22 24 26 2B 30 32 34 36 38t------ 1---- ¥------- *------¥------♦----- h----- ♦------ +—  1

TEMPERATURE
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CRUISE S STATION NUMBER 2 JUNE 13, 1974
SIGMA T

A IB 19 20 21 22 23 24 26 27
TURBIDITY

♦ --1

X 55
L

60f 65 70 75 80 85 90 95 100
SALINITY

-f-- - 4 --> --1

X 20 22—4-- 24 26 2B 30 32 34 36 3B
TEMPERATURE

■ 1 — <

Oi-- 5—i-- 8--- j----- 11 14 17—♦----♦---- 1--- 20—i-- 23—t-- 26—*-- 29
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125



FF
. C

RS
/S

TA
 8/   3  La

T U
f)
 3  1.

3N
; L —ON

G 
73

 4
8,

4W
GM

T 
<1

.7
 0

6/
11

/7
4

RA
RO

 H
R.
 O

SO
NI

C 
DP

TH
 16

AI
R 

DR
Y/

WE
T 

«?
3.
3/

WI
ND

  C
IP

/S
Pn

 2
7/

15
SE

 A 
DI

R/
HT

 2
7/

0 
SW

EL
L 

DI
R/

HT
 1

4/
2

WT
HR

 L
2

CL
OU

D 
TY

P/
CV

R 
4/

8 VIS
 7

  SF
CC

Hl
 D

PT
H 3

3 IT o
c CVJ c
D. • •

fO o o
c o c
►—« • •to

O o
ro oo oo • •

CM IT o
O •“4 o

• •

r~ r- •3- vC cr p- cc in cc a yO IX' 
CM *—4 o c CO p- vo in cr d- ro CM O a

8
 

O
r- p- vC vC vC MO vO vC if 

o CO r4 -1 O' co in ro •H CM CC ro
I O •—» *-» O c c: cr C? O o —4

9
UJ

99
ro ro rO CM CM CM CM CM CM CM CM

Cl
cc CO X CC cc co X co cC CO co co

iE-
0:

J- if) O' rO If) CO in O ^ P- «—4 ro 
C cr 3 o cc cc cr c o c *-l CM cm 
*—«

e 1 CM cm CM CM cM rr, k> fCi tO ro ro 
CM f\J CM CM Ml CM CM CM CM CM CM CM CM 

•X) CM CO CO zt L* P~ «—4 CVJ cc in ro ro (\i r- «—4 x cr X O' O' a- O' o O 
<
l/) O' O c c o o c o o O X H

CvJ Ai ro ■o rO -O rO ro rO 'O rO •o ■O 

*"* X) AI O' H 3- O' xr P- o CO o ro 0 
T <x: o CM p- ip »o CM CM O' p- in 
UJ
j- r~ 6 X! IT cr cr zi cr rO ro m 

H H H *—4 «H H H H *H •—4 H H H 

CM ro 3 in X3 P- CO O' o r-4 CM ro o- 
H •—4 

CVJ
3-
•

X
•

If)

to
ro
•

O'
o
•

to
in

in
8

 o
 (V

CO
ro

to
CM

cr
«-4

to

O'
cm

K-,
H

in
*~4

126



SI G-Mfl T
a 18 19 20 21 22 23 24 25 26 27i------- 3------ 1------4—----- 4-------1---- 1——---- 4—---- 4—----- 1

TURBIDITY
X 55 60 65 70 75 80 85 90 95 1 00I---------4------- 1-------- 1------- 4-------- 1----- 4---------- 4------- 4------- 4

SALINITY
X 20 22 24 26 28 30 32 34 36 38

4------------------4---------------4-----------------4---------------4-----------------4-----------1---------------------1-----------------4---------------1

TEMPERATURE

CRUISE S STATION NUMBER 3 JUNE 11, 1974
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DEPTH 
(METERS)

SIGMA T
a 18 19 20 21 22 23 24 25 26 27H------1---- 1------ -♦----- *------- 1------ *---- 1------- *---- H

TURBIDITY
X 55 60 65 70 75 80 85 90 95 1 00\------♦----- 1------1----- *------ •----- »------ 1——-- 1------ 1

SALINITY
X 20 22 24 26 28 30 32 34 36 38t----—I------ *------>----- •------ 1------,------ 1----- ►------ 1

TEMPERATURE
8 1 1 1 4 1 7 20 23 26 29

CRUISE 8 STATION NUMBER 3 JUNE 13, 1974

129



U.■jJ

OX
Xn
—-i

LA
T 

40
 3

2.
GN
! 

L —ON
G 

"7
3 
40

.3
.»

Gf
-'
T 
20
.6
 O

fe
/l
l/
74
 

BA
HO
 0

7.

  
  
  

JtX
X—

 k

O
Xa.
 

A 
14
 U

BY
/V̂

LT
 2

3.
9/

n 
 

I
I 

<

-

NO
 L

JR
/S
Pn
 2

7/
10
 

SL
A 

DI
W/
HT
 2

7/
0

  
  
 
  
 

•/!
—
<
aJI
_l
J-<
x
\x

v'
.T
HK
 0

2 
CL
OU
H 

TY
P/
CV
B 

4/
6 

VI
S 

7 
SE
CC
HI
 D

PT
H 

4

 
  
 .

 

 

d- r- ID
O «H c\i nj
CL •

mo o iT>O O o &
t-i • • •on

<\i o o o
O o o O• •

pjmxiioin^W'CincMotnftjO'
c ....... .

x vOsDo^-toj-oooorOinr'' X 000«-t»-*«-<00000000 
UJ ................................................................................................

"L MUJBOJlOCOfltDffloOa)®

CL.Z>

r\i r£oX3»-<in*-<'L>tf")00'-Otf')'£lX>
.u f'- x -o n xi r- r- r- ex o o o o

wn ,-t __r\jc\j rMojCvjCMOomromm

njO'oi^r~or-'-<(v-Nnoi:cr'0'
xi.n d oi^-coxicT'r-coa'toco o
o0000003000000m rommrommmrofomm'om

'OO' O ® NX iT5 —t "O 2 X X! J- X O X X -C X
tCXXiXi~DLr!XlXl^-3’'0'0f0r0

m ,o j a 3^ oc'3HAi’Ojn

130



DEPTH 
(PIETERS)

SIGMA T
a }8 19 20 21 22 23 24 25 26 27

TURBIDITY
X 55 60 65 70 75 80 85 90 95 1 00* ------ «------ h------»---- *--------»----- 1------ 1----- 1----- 1

SALINITY
X 20 22 24 26 28 30 32 34 36 38♦ ------ *------ 1------1---- 1--------1----- •------ 1----- *----- 1

TEMPERATURE

CRUISE 8 STATION NUMBER 4 JUNE 11, 1974
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DEPTH 
[METERS)

SIGMA T
a IB 19 20 21 22 23 24 25 26 27i------ 1------4----- »---- t—----- 4----- <------ 1------ 1---- 1

TURBIDITY
X 55 60 65 70 75 80 85 90 95 100i------ *------ 1----- 1-----1------- 1------ »------ \------ 1---- 1

SALINITY
X 20 22 24 26 2B 30 32 34 36 3Bi------ 1------ 1----- 1-----1------- *------ 1------ *■------«---- (

CRUISE 8 STATION NUMBER S JUNE 11, 1974

TEMPERATURE
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SIGMA T
^ IB 19 20 21 22 23 24 25 26 27

TURBIDITY
X 55 60 65 70 75 80 85 90 95 1 00♦------ 1------»----- 1------ 1------ 1------ 1------ 1------ 1----- 1

SALINITY
X 20 22 24 26 28 30 32 34 36 38

TEMPERATURE

CRUISE 8 STATION NUMBER 6 JUNE 13, 1974
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SIGMA T
a 18 19 20 21 22 23 24 25 26 27I---- h—----■+—--- 1—-- -—H----- (—--- -+----- -f------- 1----1

TURBIDITY
X 55 60 65 70 75 80 85 90 95 1 00i----- *------- 1---- 1------- 1------1---- 1------ 1--------1----- 1
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X 20 22 24 26 28 30 32 34 36 3Bi----- 1------- 1---- 1------- 1------1---- 1------ 1--------1----- 1

TEMPERATURE
<$> 2 5 8 1 1 1 4 17 20 23 26 290 ------ 1------ 1---- 1-------1—----- h----»------ 1------- «-------
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CRUISE a STATION NUMBER 7 JUNE 13, 1974
SIGMA T

a 18 19 20 21 22 23 24 25 26 27t------ 1------ 1----- 1------- 1------1------1------ «------ 1----)
TURBIDITY

X 55 60 65 70 75 80 85 90 95 100<------ 1------ 1----- 1------- 1----- 1----- ♦------ 1------ ♦----1
SALINITY

X 20 22 24 26 28 30 32 34 36 38t------ 1----  —I----- *-------»----- H------1------ 1------)- i
TEMPERATURE
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CRUISE a STATION NUMBER 8 JUNE 13, 1974
SIGMA T

18 19 20 21 22 23 24 25 26 27
r----------

55 60 65

r

70
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75 80 85 90 95 100
\

20

►

22 24 26
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28 30 32 34 36 38t------ 1------ 1------1------*------1------<------ *------1------ 1

TEMPERATURE
0^2 5 8 11 14 17 20 23 26 290 -j------- 1-----------1---------- »--------- V--------- 1--------- 4-------- ♦---------- ►
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CRUISE a STATION NUMBER 9 JUNE 10, 1974
SIGMA T

a 18 19 20 21 22 23 24 25 26 27i------ 1-------1------ 1---- »--------»----- i------ 1------ 1----- 1
TURBIDITY

X 55 60 65 70 75 80 85 90 95 1 00i------ 1------ «------*---- 1--------1----- *------ 1------ 1----- 1
SALINITY

X 20 .22 24 26 2B 30 32 34 36 38i------ 1------ 1------1---- *--------1----- 1-------1------ 1----- 1
TEMPERATURE

4

zj 30-
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CRUISE 8 STATION NUMBER ID JUNE 11, 1974
SIGMA T
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\-------
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1 -----♦-----------*-------—i
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1-------
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CRUISE a STATION NUMBER 11 JUNE 13, 1974
SIGMA T

a IB 19 20 21 22 23 24 25 26 27
I-------------------- 1------------------- 1------------------1--------------- 1—---------------- -4—----------------1------------------1--------------------1------------- 1

TURBIDITY
X 55 60 65 70 75 80 85 90 95 100i------ 1------ 1----- 1-----1------- 1------ 1----- 1------ 1---- 1
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CRUISE a STATION NUMBER 12 JUNE 13, 1974
SIGMfl T

a 18 1 9 20 21 22 23 24 25 26 27*------ \------ 1----- 1---- 1-------- 1----- 1------ »------1-----1
TURBIDITY

X 55 60 65 70 75 80 85 90 95 1 00V------- ,------- »------ ►---- 1--------- 1------ 1------- 1------ 1----- 3
SALINITY

X 20 22 24 26 28 30 32 34 36 38i------ 1------ ------- ,------1------ 1------1------ 1------ 1------ 1
TEMPERATURE
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TEMPERATURE
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CRUISE a STATION NUMBER 15 JUNE 10, 1974

SIGMA T
A 1L_ 19--4 20 21 22 23 24 25 26 27

TURBIDITY
f — -f- -- ♦----- 1
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DEPTH 
(METERS)

CRUISE 8 STATION NUMBER 16 JUNE 10, 1974
SIGMA T

18 19 20 21 22 23 24 25 26 27

55 60 65
TURBIDITY 

70 75 80 85 90 95 100

20 22 24
SALINITY

26 28 30 32 34 36 38
\

2

♦

5—i-- 8—i--

T 1 »
TEMPERATURE 

11 14 17—i----i------1-- 20—i-- 23—i-- 26—*-- 29

157



Ft
 

  
C

R
S/

SI
a   8  /1

7  LA
T  

40
  1   3.

Sh
i

22
. 2/

LO
.N
-G

73
51

.8
W

G
M
T

14
.8

06
/1

1/
74

BA
R
O

08
. o

SO
N

IC
D

PT
H

24
AI

R
U

R
Y/

w
ET

—
    

W
IN

 D
 U

IR
/S

P
 D

27
/ 12

SE
A

D
lR

/H
T

 27
/1

 
Sr

tL
LL

D
lK

/H
T

14
/2

*T
H

K
02

C
LO

U
D

TY
P/

C
VR

 4/
6  VI

S 7
  SE

 C
 C
H

I DP
TH

  3

X d d to
Q. CO X CO

X)X=3h-

t- r- H CMX 3 CM X»—I
X H «“H H

CM CM CM

x o O
_l CM d<
X O' O' O'

CM CM CM

CL o ^h T X xilit- r» r- X
H H H

3 M X d

d CM
O CMCL •

x r- 
o x 

lo oj

f*-X CM
6

O •
z

CMO

d KlsOCM IT in to
O XI o

O CC
T «rH H o
UJ

8

to

XX
rH
CM 

CXO'
O'
CM

r-
CM
x *—4

n

6

ff1c 

X o

66

8

ro CM CM CM CM CM CM CM CM CM CM CM CM H C o
X X X CO X X X X X X X X X X X r-

X O CM fO r- X O' O' O *H rH C\j rH X XrH O' o o o -3 O •—4 H H X X o <M CM
CM CM ro to to to to to to to to X X X rO d d d
CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM

in X r-~ x O' CVJ -H CM lO CM X o X O X r~ O
CM X O' O' O' o o o o o o o o H CM X x
o o o o O •H H H H *H H •—4 •H *H H H *H «—4
X X X X to ro to to ro to X X X X X X X X

cl- d —t CM X x to CM O' X X X X X O' X X O'
X X cr to M M CM -M H H -H H CD o X 0 r~

in d d d d d d d d d d X CM H o o
•H H H H H *“4 •—4 rH H H H H H H H H *H rH

x r- X O' O H M X d X o r- X O' o H CM X
«-H H H H H H H H H ^ CM CM M CM

dX

o do id
IT)

o Xo X

5

o O'o o

d H x r- O' X X X X —1 X to »-t CM d in
a CC X X X X X X X X d d d X CM O' X X

si in in X X X X X X X X X X X

U3 H CM d X f'- O' h roiOtO d X O' X X f"o O o o o o O rH H H H H H H H CM X X

4

158



1

CRUISE 8 STATION NUMBER 17 JUNE 11, 1974
SIGMA T

a 18 19 20 21 22 23 24 2S 26 27i------ 1---- 1-------- 1---- 1-------- 1------1------ 1------ k----- (
TURBIDITY

X 55 60 65 70 75 80 85 90 95 1 00t------*------*------------ 1------ 1------♦------1------1------1

x 20 \— 22 
—t—

24—I--

SALINITY 
26 28 30 32—i— 34

—t—

TEMPERATURE 
11 14 17
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a 18 19 20 21 22 23 24 25 26 27i------ *------ <----- 1-----1------- 1----- 1------ *----- 1------1
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DEPTH 
(METERS)

CRUISE 8 STATION NUMBER 19 JUNE 11, 1974
SIGMH T

A 18fr-.. 19 20 21 22 23 24 25 26 27
TURBIDITY

r1 — f" ~~ 1-- --1

X 55L 60— --- 65 70 75 80 85 90 95 100--r-- • • + --1-- --1
SALINITY

X 20 22 24 26 28 30 32 34 36 38

5

10

15

20

25

30

35

45

50

TEMPERATURE
2 5 8 1 1 14 17 20 23 26 29------ 1-----1------ 1----- 1—---- ------- •-----1----- 1-----

■i------ *------ 1------ 1------ 1 » ------►
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CRUISE 8 STATION NUMBER 20 JUNE 10, 1974
SIGMA T

a IB 19 20 21 22 23 24 2S 26 27
TURBIDITY

X 5S 60 65 70 75 80 85 90 95 100\------ 1------ 1------H----*--------1----- 1------ 1------ 1---- 1
SALINITY

X 20 22 24 26 28 30 32 34 36 3Bi------ 1------ 1------ i---- 1-------- 1----- *------ 1------ 1---- 1
TEMPERATURE
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CRUISE S STATION NUMBER 21 JUNE 10, 1974
SIGMfl T

a 18 19 20 21 22 23 24 25 26 27
TURBIDITY

X 55 60 65 70 75 80 85 90 95 1 00i---- 1--------1------ 1------•---- ♦------- *------ ♦------♦----- <
SALINITY

X 20 22 24 26 28 30 32 34 36 3Bt---- 1--------»------ *------1---- *------- 1------ 1------ •----- •
TEMPERATURE

<!>rt2 5 8 1 1 14 17 20 23 26 290 ------1------ 1------ 1----- 1—----H------- 1------ »------H----- j-

CO
^ 30

35-

40-

45-

50----------- ♦---------- ♦----------*
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DEPTH 
(METERS)

CRUISE 8 STATION NUMBER 22 JUNE 10, 1974
SIGMA T

^ IB 1 9 20 21 22 23 24 25 26 27i------ ♦------ 1------ 1---- 1-------- 1----- »------♦------ ♦----- 1
TURBIDITY

X 55 60 65 70 75 80 85 90 95 1 00i------ 1------ 1------ *---- 1-------- 1------1------ 1------ 1----- 1
SALINITY

X 20 22 24 26 2B 30 32 34 36 38i------ 1------ 1------ »---- 1--------»----- 1------ ♦------ 1----- 1
TEMPERATURE
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DEPTH 
(METERS)

CRUISE 8 STATION NUMBER 23 JUNE 10, 1974
SIGMA T

a 18 19 2D 21 22 23 24 25 26 27i------ 1---- 1------- 1----- 1------- *----- 1------ 1----- 1---- 1
TURBIDITY

X 55 60 65 70 75 80 85 90 95 100i------ 1---- ♦—-----♦----- 1------- 1----- <---—*----- 1---- 1
SALINITY

X 20 22 24 26 28 30 32 34 36 38i------ 1---- 1------- 1----- *------- 1----- 1------ 1----- 1---- 1
TEMPERATURE
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CRUISE a STATION NUMBER 24 JUNE 10, 1974
SIGMA T

A IB 19 20 21 22 23 24 25 26 271--- -- r---
TURBIDITY

X 55 60 65 70 7 5 80 85 90 95 100♦ ..
SALINITY

X 20 22 24 26 2b 30 32 34 36 38h"
TEMPERATURE

0 rJl 5 8 11 1 4 17 20 23 26 29

PO
CO

zj 30

35-

40-

45-

5 0J------ ♦------♦------♦------------ ♦------♦------*
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a IBi—

CRUISE 8 STATION NUMBER 25 JUNE 10, 1974
SIGMA T
4?-
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9. ERRATA (MESA Report No. 74-2)

In MESA Report No. 74-2, New York Bight Project,

Water Column Sampling Cruises #1-5 of the NOAA Ship FERREL,

August-November 1973:

On page 24, Latitude should read 40 33.1,
Longitude should read 73 31.6;

On page 26, Longitude should read 73 57.0;

On page 28, Longitude should read 73 53.0;

On page 50, Latitude should read 40 19.0;

On page 58, Longitude should read 73 51.0.
The ADDENDUM contains a table of nominal station

positions for the MESA New York Bight Project.
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10. ADDENDUM.

NEW YORK BIGHT STATION POSITIONS

Station Latitude (N) Longitude

1 40° 30.21 73°57.3
2 40° 31.0' 73° 53.5
3 40° 31.5 73°48.4
4 40° 32.4 73° 40.5
5 40°33.3 73°32.5
6 40° 26.4 73° 57.0
7 40° 26.9 73°53.0
8 40°27.4 73° 47.7
9 4 0 ° 2 8.3 73° 39.6

10 4 0 ° 2 9.2 73° 31.5
11 40°22.2 73° 56.7
12 40°22.7 73° 52.4
13 40°23.3 73° 47.0
14 40° 24.3 73° 38.7
15 40°25.2 7 3° 3 0.4
16 40°18.1 73° 56.4
17 40°18.5 73°51.8
18 40°19.2 73° 46.4
19 40°20.2 73° 37.9
20 40°21.2 73° 29.4
21 4 0 013.5 73°56.1
22 40°14.2 7 3° 51.2
23 40°14.8 73° 45.6
24 40°15.8 73° 37.0
25 40°16.9 73° 28.3
26 40° 2 9.0 73°59.5
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