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HYDROGRAPHIC DATA FROM THE NOAA SHIP RESEARCHER DURING
THE OCTOBER 1977 OCEAN COLOR AND CIRCULATION
CRUISE IN THE GULF OF MEXICO

George A, Maul
Gregg G. Thomas
Terry A. Nelsen

1. Introduction

The NOAA Ship RESEARCHER departed Miami on October 12, 1977 for
eastern Gulf waters near the Dry Tortugas. The RESEARCHER rendezvoused
with the R/V GYRE {Texas A&M University) and proceeded to the planned
work area. The location of each work site was determined by overflights
by NASA aircraft, which provided actual real-time images of the area,
and/or by running preset tracklines while recording chlorophyll levels
with a fluorometer. Each day the R/V GYRE was contacted and its similar
information was reviewed. Based upon the data information gathered by
both vessels, a general worksite was selected. A series of optical
experiments was then planned, coordinating the positions and work sched-
ules of the two research vessels for purposes of equipment calibration
and data verification.

2. Cruise Summary

The primary purposes of this cruise were twofold:

1) A study of the eastern Gulf of Mexico region using light sensitive
equipment was conducted to sample and identify certain optical pro
perties of the Gulf waters; from the data amassed during this cruise,
it is anticipated that an accurate basis for the study of remote
sensing of ocean color can be derived.

2) A survey of the southeastern Gulf of Mexico waters was carried out
in order to continue determination of the basic circulation
pattern in this area, and to implant a current meter array 100 m
above the sill of the Yucatan Strait.

Itinerary for this cruise is as follows:
OCT 12  RESEARCHER departs Miami on Ocean Color and Circutation Cruise:
takes coastal route towards Dry Tortuga; dry run of typical
Bio-Optical station conducted in afternoon.

OCT 13 Rendezvous with R/V GYRE; Dry Tortugas station abandoned due to
passage of front.

OCT 14 Preliminary grid and overflights of Tampa Bay survey area fol-
Towed by Bio-Optical station; rendezvous with GYRE.
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Preliminary grid and low altitude overflights held. Rendezvous
with GYRE; Bio-Optical station conducted east of Crystal River
Florida. During the evening, the RESEARCHER hosted a discussion
of the scientific complements of both ships.

Preliminary grid and overflights; Bio-Ontical station occupied
in Apalachee Bay. No rendezvous with GYRE. Began XBT survey
of De Soto Canyon area this evening.

Completed XBT survey of De Soto Canyon, preliminary grid and
overflights; Bio-Optical station completed. Location vicinity
of Mobile Bay. During afternoon hours, Tight measurements by
camera to a depth of 52 feet by a group of four RESEARCKER
divers. Once underway to buoy sites, a more detailed XBT
survey was conducted through the axis of De Soto Canyon area.

Completed XBT survey; arrived on OTEC buoy site (29%06.50°N
and 87055,12'W). Retrieved, serviced, and remoored this cur-
rent meter array at 29°711.43'N; 870938.16'W. Second current
meter at 29902.33'N and 88%06.78'W failed to surface upon
command. Once underway, an XBT/STD survey was conducted en-
route to work site,

19, 20, 21  Three full days of preliminary grids, optical statfons
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and overflights whenever possible while in general vicinity of
Southwest Pass, Louisiana. Rendezvous with GYRE once more.
Hazy conditions encountered October 20 and exchange of personnel
occurred with NASA/ERL launch followed by a second scientific
conference aboard RESEARCHER. Underway to next station doing
STD and a series of XBT's.

Arrival on optical station located at 26°N, 89°30'W. Completed
Bio-Optical station; rendezvous with GYRE. Underway to next
station; series of XBT's launched.

Enroute to station on Campeche Bank. XBT's launched and STD's
taken today.

Occupation of Campeche Bank station (230N, 880W), Last full
day of Bio-Optical sampling with R/V GYRE. Transfer of samples
with GYRE that evening; underway due east towards Havana. A
search pattern for the seamount in vicinity of 23013'N, 85042'W.

Completed unsuccessful search of seamount due to limited amount
of time. Underway to Cuban waters.

Completed pick-up of Cuban observers at Havana. Underway to
XBT/STD survey line across the Yucatan Strait.

Conducted XBT/STD survey across Yucatan Strait,



OCT 28 Conducted final Bio-Optical station and moored current meter
© array at 21941,99'N, 85952.81'W.

0CT 29  Debark Cuban observers., Completed XBT/STD transect of the
Straits of Florida.

0CT 30 Arrived Miami.

Sixteen scientists were aboard for this cruise, each with a distinct
and interrelated research interest. The circulation study of the Gulf
of Mexico formed the background hydrographic measurements for the other
disciplines. A brief report from each of the other investigators is as
follows:

Optical Measurements for the Ocean Color Baseline Study: R. Austin, R.
Smith, W. Wilson, G. Edwards, A. Chapin - Visibility Laboratory of the
Scripps Institution of Oceanography.

The ocean color studies portion of this cruise was in support of
the interests of the NIMBUS Experiment Team (NET) for the Coastal Zone
Color Scanner (CZCS). Measurements of the biological properties and of
the size distribution and nature of the particulate matter in the water
column were obtained in conjunction with concomitant optical properties
of the water and the resultant spectral signature of the radiance leaving
the water surface. On some stations one or more aircraft carrying spec-
tral scanners overflew the ship, On these occasions the optical pro-
perties of the atmosphere which effect the signal available to the air-
borne remote sensor were measured.

Ten optical remote sensing stations were taken. The first was for
the purpose of checking out equipment operation and deployment.procedures.
Only limited quantities of data were acquired but the station obiectives
were met. On the other nine stations, all essential optical data were
acquired.

The following instruments were used to obtain the data listed:

1.0 Spectroradiometer (submersible).
1.1 Downwelling spectral irradiance {370 to 700 nanometers) at
two or more depths - nine stations.
1.2 Upwelling spectral radiance (370 - 700 nm) at two or more
depths - nine stations. :
1.3 Upwelling spectral irradiance (370 - 700 nm) at two or more
depths - four stations.
2.0 - ALSCAT (or Spectral Transmissometer).
2.1 Beam transmittance profiles (vertical) at one or more wave-
lengths - ten stations. ,
2.2 Spectral beam transmittance at one or more depths (ten wave-
lengths) - seven stations.
2.3 Volume scattering function at 3, 6, and 12 milliradians (one
or more depths, ten wavelengths) - five stations.
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3.0 General Angle Scattering Meter {GASM)

3.1 Volume scattering function from 100 to 1700 at three to six
wavelengths and at one or more depths - three stations.

4.0 Irradiance Meter ~ ‘

4.1 Vertical profiles of the irradiance at 518 nm were obtained
to the bottom or to the 0.5% of surface 1ight depth (for
biological productivity studies) - ten stations.

5.0 Ultraviolet Spectroradiometer (UV-B)

5.1 Measurements of the downwelling spectral irradiance were
obtained from 250 to 450 nm at one or more depths - four
stations,

Secchi Depths - seven stations.

Ocean Color: Munsell Scale determinations - ten stations.

?tmosp?eric Measurements - Hand Held Contrast Reduction Meter

HHCRM

8.1 Measurements of atmospheric beam transmittance, both radiance
and downwelling irradiance were obtained at 16 wavelengths
from 400 to 700 nm - six stations.

O~ O
OO

A1l instrument systems were maintained in a functional and calibrated
condition during the cruise. Weather and sea conditions were excellent
for the purposes of ocean color measurements at most stations. A variety
of water colors, productivities, and suspended particulates were found
in-the coastal waters of the Gulf of Mexico- providing an adequate range
of these parameters for the objectives of remote sensing studies.

Productivity - Chloroohyl1; the attenuation of visible light: C. S.
Yentsch, C. M. Yentsch, P. Sherman - Bigelow Laboratory for Ocean Sciences.

One of the primary aims is to analyze substances in seawater respon-
sible for the attenuation of visible light. The ocean is considered as
an efficient absorber with an average reflection of about 5%. The
factors for the selective absorption of light are:

where (w) indicates water, (phy) phytoplankton, (p) particles and (o)
dissolved organics.

To obtain spectra for phytoplankton and other particles, fluorescence
and spectrophotometric techniques are utilized. Two to ten liters of
water are filtered through a glass fiber filter which is fitted into the
cell compartment of a spectrophotometer. The filter is scanned spectrally
between 750 nm and 350 nm using a blank filter as the reference. On the
same filter, fluorescence emission and excitation are measured. These
filters are then subjected to extraction for the measurement of chlorophyl!l
a, b, ¢, and phaeopigments.



In conjunction with these measurements, analyses are made on the
water for major nutrients, trace metals, C-H-N ratio, particulate and
organic carbon, and rates of carbon-14 incorporation. Dissolved organic
substances are measured by 1ight transmission at 350 nm in membrane-
filtered water samples.

In the course of the cruise, we have encountered changes in chloro-
phyl1l of approximately three orders of magnitude. Dissolved organics
were measured over a range of at least two orders of magnitude. Highest
values were off the Mississippi Delta. Lowest values were in the Central
Gulf. Ideally we, in conjunction with the Visibility Laboratory per-
sonnel, will attempt to correlate parameters of water color with chloro-
phyll content, suspended sediments, dissolved organics, and detritus.

Aircraft Operations: R. Svehla, NASA, Lewis Research Center

Program objectives were to overfly the RESEARCHER and GYRE at least
once each cruise location through the Campeche Bank stations, ending
overflights on October 25th, OCS overflights on the Lear Jet were con-
ducted on October 14, 15, 16, 17, 19, and 21. Only the Campeche Bank
area was missed due to cloudy skies. Data for all OCS channels were
logged on tape for later use. A ground receiving station on the RESEARCHER
was used to receive one channel of real time OCS data, which was dis-
played on dry silver paper. Solar radio-meter readings of the sun's
disk were also obtained during the times of overflight. UHF vadio
comunication was maintained with the aircraft for ranges in excess of
100 miles. VHF aircraft frequency communication was also maintained
between the aircraft and both the RESEARCHER and GYRE.

Suspended Particulates: T. Nelsen, AOML

_Measurements of suspended particulate matter (SPM) were made at 21
stat1oqs in the Gulf of Mexico, Yucatan Strait, and Straits of Florida.
Tbe sthbo§rd measurements of SPM included concentration and particulate
S1ze distributions by Coulter Counter. At stations where comparative
measurements were made there was good agreement between optical (ALSCAT)
gpd SPM observations on relatively high and Tow concentration values.

igh pQWgred‘RF sources such as shipboard radio transmitters proved to
be debilitating noise sources for the Coulter Counter and hence coordi-
nation between radio transmissions and data collection was necessary.

Phytoplankton Communities: M. Ednoff, FSU

Samples were collected for continued investi ations of phytoplank
.f§0mmqn]ty structure associated with the Gulf of ngico Loop guiregt.n fon
,¥g$c1f1cally, phytoplanton samples were collected at six or seven depths
; outg?ghOUt the euphotic zone on two transects crossing from the waters
St e the Loop Current through and into the waters of the current.

mples will be enumerated for species composition and correlated with
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the other measurements sampled concurrently (Chl-a, nutrients, salinity,
temperature, etc.) to determine if a zone of high productivity exists
along the cyclonic edge of the current, and to investigate possible
mechanisms responsible for this zone of higher productivity.

AOML Instrument Development: W. Krug, AOML

An AOML designed and built expendable bathythermograph digital data
logger (XBT-DDL) was connected to the RESEARCHER's XBT system. Each XBT
cast is automatically recorded on cassette tape; the system seemed to
‘unction properly. An Ebert 1/8 meter spectrometer was rigged from the
starboard crane to record the upwelling Tight from the water surface.
The unit was then placed on F-deck and the downwelling light from the
sun was recorded. Five stations were taken in this manner. The data
will be processed at AOML as there is no computer program presently
available for the RESEARCHER's system,

Volume Scattering Measurements: K. Faller, NASA-ERL

Volume scattering function measurements were made. on samples taken
from five optical stations. These represented widely varying water types
around the eastern Gulf of Mexico. The measurements were coordinated
with Coulter Counter observations. The data appears to be of good qua-
lity with the exception of data taken at the first station due to an
equipment malfunction which was rectified. Reproductibility tests indi-
cated that results were repeatable with approximately 12% rms deviation.

3. Navigation

The primary navigation control aboard the RESEARCHER is provided by
a Loran-C navigation system. A position is computed every ten minutes
and is recorded on magnetic tape using a Honeywell 316/516 computer
system. Loran-C positions can be computed at a greater rate if needed.
Satellite navigation served as the supplementary navigation system which
computes a position every 30 to 60 minutes, depending on the frequency of
the satellite passes. The Loran-C fixes are compared to the satellite
fixes for accuracy. A smooth plot of the ship's track during a particular
cruise incorporates the most reliable positions from both systems.

With the Loran-C as the primary system and the satellite fix as a

supplementary system, accuracy of any position is within ¢ 2 nautical
miles.

4. Expendable Bathythermograph Data

The XBT profiles are digitized upon return to AOML and the greatest
depth of each T° isotherm is recorded along with the sea surface tempera-
ture (SST). XBT profiles whose traces are disrupted due to radio trans-
missions or broken wires are eliminated.
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A check cycle tick mark is examined on each XBT trace as an indi-
cation that the XBT recarder was Tnitialized before the probe was re-
leased. A1l profiles without such a tick mark are compared to their
surrounding profiles for consistency. The XBT recorder can be calibrated
by a comparison of sea. surface temperatures from the XBT profile and a
bucket sample taken at each XBT lacation.

5. Density Data

A Plessey Environmental Systems Model 9040 CSTD system was used in
this study to collect density data. Incorporated into the CSTD system
was a General Oceanic Rosette Sampler to collect bottle data to be used
for calibration purposes. The sampling rate for the CSTD was approxi-
mataly two scans/secand. One scan of a Plessey 9040 CSTD consists of a
measured value of conductivity, salinity, temperature and depth. The
drop rate for the CSTD was 50 meters/minute through the thermocline, with
a drop rate of 30 meters/minute from the surface to the mixed layer depth.
The analysis of all temperature data collected by the Rosette Sampler
incorporated the procedures outlined in Lafond (1951). Thermometer
depths, computed on board the RESEARCHER, are accurate to within 3% of
the depth. All salinity samples. from the Rosette Samp.lﬁx:_wez:e analyzed
by a Guildline Autosol 8400 and are accurate to + .01 9/,,.

The computer processing techniques applied to the raw CSTD data are
designed to eliminate scans which contain extraneous values of either
parameter, whereby the entire scan is removed. Effects of shiproll are
eliminated by producing a series monotonically increasing in depth by
only accepting progressively greater values of depth. A lowpass filter
1s then applied to the depth series {Scarlet, 1975).

The temperature probe of the Plessey 9040 CSTD has a slower response
than the other nrobes in the instrument and for that reason a time lag
correction must be applied to the temperature values.  The time log in-
volved is 0.35 seconds. The forward difference analogue which is used
to correct the slow response is:

T=M?+g'%*t
where T = time log corrected temperature
MT = measured temperature
MT ) . :
d g7 = temperature difference between successive readings

t = time constant of probe (.35 sec.)



s 2

subsequent salinity correction developed by Mosetti (1967} was applied
0 the values of salinity to compensate for the time lag of the tempera-
ire prope.,

or ot
b,

Bottle data collected by the Rosette Sampler were used to calibrate
the density profiles. Offsets realized by a comparison between bottle
dats znd those scans measured by the CSTD were applied to the finai CSTD
series to create a processed, calibrated series.

&. Hutrient Data

H.itrient samples for circulation studies were collected in 125 ml
“aged” Yinear polyethaline bottles and frozen immediately after collectio
They were kept at -159C in a dark container and returned to AOML for
analysis. Samples were analyzed on a multi-channel Technicon Model 1
Autoanalyzer using standard Technicon nutrient methodology, Detection
timits are as follows:

Zarameter Detection Limit Coefficient of Variation
{:g-at/r) (% at ug-at/¢) _

H03~§- ” 0;5. 0.17 at 15.0

N0p-N 0.1 1.2 at 3.2

PO4-P 0.05 1.6 at 0.64

7. Suspended Particulate Data

Water sampling was accomplished with a remotely activitated Rosette
sampling system which accommodates a suite of ten 10-liter Niskin bottles.
After bottle closure at desired depths, the Rosette sampling system was
brought Gack on board the vessel for subsampling.

For measurements of suspended particulate matter (SPM) concentrations
duplicates were drawn from each Niskin sampler into volumetrically cali-
brated polyethylene bottles. These known volumes of sea water were then
vacuun Filtered through pre-weighed Nuclepore (47 mm diameter, 0.4 =
pore size} membrane filters., After filtering the sea water, each filter
and its associated glass filter holder raceived a minimum of two washes
with distilled water. This assured that any particles adhering to
the glass filter funnel walls would be wsshed onto the filter and the
filtars would be purged of salts. The glass funnel was then removed and
the filter edge recsived a final distilled water wash to purge ft of any
forziagn material. Tne filters were then placed in covered petr1~s}1des
znd stored for final weighing in the laboratory. In the laboratory the
filters were dried at 50C for at least four hours and allowed to cool
avar~inght in a Closed oetri-slide before final weigning. A1l weights



were measured to the nearest 0,01 milligram on a Perkin-Elmer Model AM-2
digital micro-balance. Final SPM weights were then normalized to fil-
tered water volume, and all :concentration values were expressed in mili-
grams of SPM per liter of water (Mg/1).

8. References
Lafond, E. C. (1951). Processing Oceanographic Data, U.S. Navy Hydro-

graphic Office. PubTication No. 614, U.5. Government Printing
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conductivity with salinity and temperature, Bolletino di
Geofisica Teorica ed Applicdta, Vol. 8, No. 31, pp. 213-217.

Scarlet, R. I. (1975). A data processing method for salinity tempera-
ture and depth profiles. Deep-Sea Research, 22, pp. £09-515,
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Nutrient Data

Station/ v
Depth NO2-N NO3-N $103-S51 POs-P
1182500 .00 35.47 20.03 1.34
11B2250 .00 26.43 19.21 1.34
1182000 .00 26.43 18.89 1.34
11B1500 .00 24.43 19.27 1.34
1181250 .00 29.64 21.55 1.39
11B1000 . .00 23.07 15.73 1.00
11B 750 .00 47.96 20.55 1.94
11B 500 .00 41.34 14.17 1.79
118 100 .00 10.87 1.69 .38
12 160 .00 11.98 1.80 .38
12 100 .12 4.76 .00 .10
12 75 .12 1.25 .00 .05
12 50 .00 .00 .00 .00
12 25 .00 .00 .00 .00
12 10 .00 .00 .00 .00
13 265 .03 23.56 5.33 .70
13 150 .03 9.27 .93 .24
13 100 .04 7.44 .93 .19
13 75 .06 .00 .00 .00
13 50 .00 .00 .00 .00
13 25 .00 .00 .00 .00
13 10 .00 .00 .00 .00
13 1 .00 .00 .00 .00
14 300 .00 34.82 7.57 1.16
14 240 .00 34.82 6.45 .96
14 150 .00 30.16 3.50 .65
14 90 18 1.69 .00 .10
14 65 .00 .00 .00 .00
14 40 .00 .00 .00 .00
14 25 .00 .00 .00 .00
14 10 .00 .00 .00 .00
14 1 .00 .00 .00 .00
15 500 .00 26.57 10.40 1.00
15 245 .00 16.28 4.56 .63
15 150 .00 9.10 1.96 .32
15 90 .09 2.22 .66 .06
15 70 .00 .00 .00 .00
15 40 .00 .00 .00 .00
15 25 .00 .00 .00 .00
15 10 .00 .00 .00q, .00
15 1 .00 .00 .00 .00
17 995 .00 30.77 16.74 1.07
17 750 .15 36.04 12.34 1.13
17 500 .00 22.28 5.66 .81
17 250 .00 6.89 1.05 .21
17 100 .07 .00 .00 .00
17 75 15 .00 .60 .on

n



Nutrient Data

" Station/ )
Depth NO2-N NO3-N Si03-Si PO4-P
17 50 .00 .00 .00 .00
18 1450 .00 25.25 19.90 1.43
18 1259 .00 26.64 20,72 1.46
18 1000 .00 32.87 22.21 1.90
18 750 .00 35.62 16.73 2.05
18 500 .00 22.58 7.29 T 1.24
18 250 .00 5.64 .74 .25
18 100 .08 .13 .00 .00
18 75 .38 .25 .00 .00
18 50 .00 .00 .00 .00
19 1250 .00 26.27 19.32 1.36
19 1000 .00 32.47 21.15 1.75
19 750 .00 36.89 18.06 1.99
19 500 .00 - 26.87 8.23 1.44
19 259 .00 6.18 .68 .28
12 100 .18 .36 .00 .00
19 75 .00 0o .00 .00
19 50 00 .00 .00 .00
19 25 .00 .00 .00 .00
20 1988 .00 25.97 17.19 1.28
20 1734 .00 23.88 17.42 1.22
20 1500 .00 " 24.28 17.71 1.21
20 1250 .00 23.68 16.84 1.22
20 1000 .00 31.51 20.38 1.7%
20 762 .00 23.92 11.37 1.18
20 500 .00 22.30 6.9 .93
20 184 .00 4,67 .34 .16
20 100 .00 .92 .00 .00
20 75 .00 .00 .00 05
20 50 .00 .00 .00 .00
20 25 .00 .00 .00 00
21 1334 .23 13.33 8.29 .53
21 1004 .00 32.87 19.26 1.65
21 616 . .00 25.81 19.7% 1.15
21 282 .00 16.21 3.81 .60
21 100 .00 1.31 .00 N4
21 7% .00 4.06 .00 .09
21 50 00 .61 .00 .00
21 25 .00 .61 .00 00
21 10 .00 .47 .00 .00
22 50 07 2.38 .00 .05
22 50 .13 1.94 .00 .05
22 45 .05 3.56 .00 .10
22 45 .05 2.81 0o 10
22 40 .03 1.07 .00 .08
22 40 .00 .95 .00 .00
22 30 .00 .12 .00 .00
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Nutrient Data

Station/

Depth NOz2-N NO3-N $103-S1 PO4-P
22 30 .00 .12 .00 .00
22 20 .00 .00 .00 .00
22 20 .00 .45 .00 .00
22 10 .00 .00 .00 .00
23 1767 .00 6.24 3.44 .40
23 1500 .00 30.06 20.88 1.46
23 1250 .00 26.48 17.08 1.29
23 1000 .00 19.37 12.06 .99
23 750 .00 15.36 8.06 .70
23 500 .26 8.92 2.51 .53
23 250 .00 7.47 .79 .31
23 100 .00 1.26 .00 .05
23 75 .00 .00 .00 .00
23 50 .00 .00 .00 .00
23 25 .00 .00 .00 .00
23 10 .00 .00 .00 .00
24 500 .00 37.16 15.12 1.69
24 250 .00 30.06 11.7% 1.27
24 150 .00 23.99 6.57 1.00
24 100 .00 17.43 3.63 .70
24 75 .00 5.82 1.07 21
24 50 .00 .21 .00 .00
24 25 .00 .00 .00 .00
24 10 .00 .00 .00 .00
24 1 .00 .00 .00 - .00
25 500 .00 36.89 14.05 1.68
25 250 .00 18.54 4.38 J0
25 150 .00 16.04 3.15 .58
25 100 .00 10.23 1.72 .37
25 75 .00 1.37 .00 .04
25 50 .00 1.36 .00 .00
25 25 .00 .59 00 .00
25 10 .00 .00 .00 .00
25 1 .00 .00 .00 .00
26 587 .00 37.38 14.03 1.72
26 250 .00 17.26 3.38 .66
26 150 .00 9.05 .00 .29
26 100 .00 3.29 .00 .09
26 75 .00 1.61 .00 .03
26 50 .00 .00 .00 .00
26 25 .00 .00 .00 .00
26 10 .00 .00 .00 .00
26 1 .00 .00 .00 .00
27 1498 .00 28.75 19.94 1.44
27 1250 .00 31.97 20.58 1.51
27 1000 .00 38.25 20.97 1.79
27 750 © .00 35.50 13.10 1.61
27 500 .00 25.00 6.40 1.04
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Nutrient Data

Station/

Depth NO2-N - NO3-N Si03-Si- P0O4-P
27 250 .00 9.40 1.25 .3
27 100 .10 .75 .00 .00
27 75 .00 .00 .00 .00
27 5o - .00 .00 .00 .00
27 25 .00 .00 .00 .0n
27 10 .00 .00 .00 .00
28 1650 .00 21.40 20.36 1.30
28 1500 .00 24.20 22.40 1.42
28 1250 .00 20.57 17.02 1.08
28 1000 .00 29.89 22.60 1.68
28 750 .00 30.85 16.73 1.79
28 500 Do 21.52 8.58 1.24
28 250 .00 5.64 .64 .25
28 100 .00 .24 .00 .00
28 75 .00 .00 .00 .1a
28 50 .00 .00 .00 .33
28 25 .00 .00 .00 A0
28 10 .00 .00 .00 .10
29 1734 .00 24,26 21.66 1.36
29 1500 .00 26.02 23.01 1.38
29 1250 .00 28.88 23.71 1.57
29 1000 .00 32.23 23.71 1.85
29 750 .00 29.13 16.73 1.50
29 500 .00 28.07 10.93 1.385
29 250 .00 9.59 1.52 .43
29 189 .00 65.04 .57 .27
29 100 .00 .59 .00 .00
29 75 .00 .on .00 .00
29 50 .00 .00 .00 .00
29 25 .00 .00 .00 .00
30 1073 .00 33.00 24.60 1.89
30 911 .00 25.95 16.38 1.57
30 500 .00 30.76 15.08 1.59
30 250 .00 21.10 6.49 .89
30 140 .00 4,58 .28 16
30 100 .00 1.43 .00 .00
30 75 .00 27 .00 .00
30 50 .00 .00 .00 .00
30 25 .00 .00 .00 .00
30 19 .00 .00 .00 .00
30 1 .00 .00 .00 .0n
31 640 .16 18.49 10.63 1.31
31 500 .00 35.88 18.74 1.85
31 250 .00 26,81 10.45 1.24
31 100 .10 4.7% .90 16
31 75 .15 3.17 .00 10
31 60 .00 .00 .00 .00
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Nutrient Data

Station/

Depth NO2-N NO3-N Si03~-54 POg-P
31 50 .00 .00 .00 .00
31 25 .00 .00 .00 .00
31 10 .00 .00 .00 .00
32 181 .03 26.04 11.30 1.15
32 100 .10 25.44 8.82 1.28
32 75 .00 15.27 4.55 .60
32 50 .00 21.40 6.77 .95
32 25 .00 .00 1.27 .00
32 10 .00 .00 .46 .09
32 1 .00 .00 .25 N0

15



Appendix B: Hydrographic Data
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DEPTH

DEPIN
10.
20.
30.
LI

OEPTH
Ly.

20
3g.

oIPIH

1o

ﬂ("ﬂ
lo-

) OCrAN COLOR & CIRCULATINN  STATION 1 -
NOAA SHIP RESEARCHER  RP-I7=RE-TT  LaTITuns 25 22.0 N LONGITUDF 80 1.3 ¥
SALINITY  TEMPERATURE  PQTEMP  SIGMA=T  SVANOM  clgwa=P  OTw HG¥,  AVSALIN VTN
36,519 28,768

36,500 28,087 28,488  23. 390 850,319 56.727 -~ 28,452
36,501 28,234 26.A08 .081 28,248
36,698 20,198 26.8)9 129 2Re190
36,500 28.134 26,843 +169 ».108
36,530 27.606 26,977 213

36,555 27.2% 27.1A0 .25%

36,57, 26,652 27, !os .295

36,595 268,83 7,997 .33

36,777 22,930 . 388

36,753 19,39 438

36,339 18,978 .a8e 14.736
35.999 12,949 .76 12.949
35,3889 12,291 493 12029
35_ 854 12,081 .509 11.976
35,804 10,117 o326 10650
35,a72 8,722 536 8.703
35.360 7.578 548 Te543
35,260 6.930 553 6.932
35,227 6,649 561 6,652
35.23s 6,568 .538 36,37 568 38,229 6.%61
35,214 6,417 27.688 1132 578 21.133 3.8%9

OCrAN COLOR ¢ CIRCULATION  STATION 2
1<0AA SWIP RESEARCHER  RP=17-RE<T7  LATITUNF 27 11.} N LONGITUDF 83 2n.% w
«aLINITY  YEMPERATURE  POTEWP  518ra-T  SVanO™ Sleua=P  DYa WGT.  AVSALIN  JvTEMP
36,175 26,689

36,217 26,672 26,869 23.760 814.966 37.3130 .033 38,210 26.688
36,211 26,678 26.670 23.758 15,613 >7.192 078 36,212 76.673
36,499 26.93% 26,028 260167 376,388  57.530 .116 35.616 25:608
37,983 28,280 20.272 250153 262,828 58,533 J145 36.9608 25:026

OCrFAN COLOR § CIRCULATINN  STATION 2=y
NOAA SHIP RESEAPCHER  PP-1T7-RE-T7 Ll'lTUnr 27 10.6 x  LONGITUDF B3 18.8 o

cALINITY  TEMPERATURE  POTEMP  §1GuA-T  SVANO <l6Ma=P  OFs NaY.  aVSaLIN avTEMP
36,189 26,711
30,19 26,69 26,693  23.736 €17,200 27.n) .033 6. 192 26.699
36,199 26,701 26.696 234737 17,217 »7.04S .07% 36,199 26.702
37, q00 28,835 28,829  28.075 789,848 33,452 e 38,810 25.073

37,069 20,37 26,.36% 25115 206,13 38,493 18y 36.9%9  »t.102

Ocran COLOR § CIRCULATIAN  STATION 2-2
NOAR SWTP RESEARCHER  RP=17-RE=T7 LATITuns 27 8.7 & LONGITUNF 83 19.0 »
<ALINITY  TEMPERATURE POTEMP  S1Gma=T  SVanowv clems=P  DTn mMeT.  AVSALIN YAl
36,106 26,560

36,108 26,499 26.597  23.73p L7775 57,089 .03e 36,108 26306
36,350 26,577 26.572  23-7%6 416,818 57,108 .07% 36,167 2605391
36,297 28, 66¢ 26,859  24.897 306.793  »8.272 115 3. 722 25:8.8

OCrAN COLOR ¢ CIRCULATINA,  STATION ¢o3
NOAA SHIP RESEARCWMER  AP<17-RE«T? LATITUns 27 7.9 n LONGITUDF B3 1a.9 w
cAbINITY 'En’:lltums POTENP  SiGMa- SVannr <lewasP  OVn Nal.  AVSsLIwn aVTEMP
36,08¢ 26,879

36_088 26,533 26,531 23-707 - 820,022 >7.08% L038 36,090 26,533
36,098 26,500 26,495  23.725 618,383 57.0a% .076 36,097 260500
36,112 26,489 26.878  23.Tap 817,036 57,101 117 36.349 26.069
37,068 26,587 26,573 254060 292,0%¢ 28,823 150 36.9%2 ?5.278

Ocran COLOR 8 CIRCULAYIAN STATION 3
NOAR SMIP RESCARCHER  RP-LT=RE-77? LaT(TURr 26 38.8 o  LONGITUDF a3 s, 9%
<;§lwlf¥ tcnvtgntuuz POTENP  SyGmA=T  SVANON  cIguwa=P OTw MGT. AVSALIN  svTEwp
.082 2%
35,079 z- 295 24,293 23-63 426,915 37,023 .0 35,083 29.187

, OcraN COLOR g CIRCUWLATION  STATION 3¢
- NOAA SKHIP RESEARCHER RP=L7<RE<77 LaTiTunr 28 38.3 x LONGITUDF 483 &.8 &
QA:XNIY' 1:-9:-;1uns POTEMP  SIGMA-T  Svanow clGuasP  DYn HET.  AVSaLIN aviewr
33,022 28,47 3
33,038 240807 20,908  23.%7 633,338 56,938 K11 33,038 280807
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AVe, r 1000

.000

~000
6,682
3.07
6,308

16,328
6,472
3. %89

AvQ. ¥ 1000
.000
1000

12,887
18,179

AvYa. ¥ 1000
.noo
.NoQ

15.%34
16.105

AVy. v jono
«n0D

«fon
13.949

AVQ. ¥ 1000

«fi0g

15.7%

wVe, ¥ j000
«000

AVe. ¥ 1000
«000



ocran COLOR g CIRCULATION STATION &
NOAA SWIP RESEARCHER  RP=17=RE=77 LaTitunsr 29 39.1l » LONBITUOF 68 .8 &
DEPTH  SALINITY  TEMPERATURE  SOTEMP  SIOMAT  SVANOM clomasP  DYw NGT. AVSALIN  avTEWP  AYQ, X 100D
s 30,831 23,461
to. 38837 23,460 23.058 230898 820.853 7,095 .oe2 36,837 3.860 +000

Ocran COLOR § CIRCULATION SVATION &»)
NOAA SHIP RESEARCHER  RP=17=RE-77 LaTITUAF 79 38.6 n LONSITUDF 64 1.6 ¥
DEPTH  cALINITY  TEMPERATURE  POTEWP  516MA=T  SVANO¥ <Igua=P  O¥w HGT. AVSALIN avVTENP  AVE, X 1000
ue 36, ,a5) 23,53 d
le. 3%, p62 23,548 23,%6 23.091 021,939 27,086 03 1 1) 23.507 2000

OcrAN COLOR g CIRCLLATIAW STATjON %
NOAA SHIP RESEARCHER  RP=17=PE=77 LATITUNF N0 9.3 N LONGITUDF @8R )a.3 w
DEPIH  SALINITY  TEWPERATURE  POTEMP  SISMA=T  SVANOM «lgma=P  DVn uGT. AVSalIN WIEWP  AVe, ¥ 1000
'n 36,208 26,229

ocraN €OLOR g CIRCULATION STATION Se)
NOAR SWIP RESEARCHER  RPe17=RE=77 LaTiTunr 30 9.8 & LONGITUDF 84 )k.8
OEPTH  SaLInITY  TEMPERATURE  POTEMP  SIGwA-T  Svariow sl6rasP  DYu HGY,  AVSSLIN avTEWP  avVa. x 1000
6. 32,948 22.997
12 38,000 23.860 23,850 22.9 892,888 26,345 .010 38,000 23.860 00D

OCFaN COLOP 3 CIPCLLATION  STATIUN 9=2
. NOAA SMIP RESEARCRER  PR=17=RE=77 LATITUNL 10 10.% & LONGITUDF 88 1a.8 »
OEPTH  SalInity TEMPERATURF  POTEWP  SIAMA-T  SVanOM GlGwa~P  OYn MGT.  AVSALIN avTENP  RVG. ¥ 3000
'™ 34 ,0A2 28,010
1g. 3% 2907 20,291 20,288 23.430 g, 022 26.818 -019 34,583 23.903 +N00

OCFAN COLNR g CIRCULaTIAN  STATION 6
NOAR SHIP PESEARCHER  RP<17=RE=77 LaTIYuns 28 40.1 n (ONGITUOF @A 55,7 w
DEPIR  caALInITY  TEMPERATURE  PDTFMP  SifiMA=T  SvanoM ciGMa~P  DYwn MGT,  AVSaLIN sVTEWP  mVQ. ¥ 1000

t. 34,319 29,420
lu. 29,853 25,884  23.630 429,252 26,977 25.931 NI
2y. 26,281 26,277 23.807  410.%89 37,149 56.270 1000
3. . 26,283 28,277 23.81F 409,615 26,283 7.7%8
ay, 26,293 26.280 23.89 402,90y 26.206 8,268
S50, 25,715 25,708  2us130 380,021 9.180
LI 21.678  25.43p 2%6¢.0% ]
Tu. 23789 225,738 . 19,440
8o, 254959 205.768 12.773
10y, 26323 171.0%1 9.223
12u, 261367 166,936 3.52n
184, 268.0%) 159,848 &,3%
16y, 26:33) 151,21 ..778
180. 26.682 100,345 5.206
20¢. 26748 130.27% S.117
%2, 308,715 8,579
26y, 106,967 8.3%
280, 101,062 3,939
30y, 96,318 3.a32
320, 92,648 2.783
380, [T 3.07s
360. 85,560 3.083
38g. 83,101 2.308
a0p. 83,358 1,218
w2y, 79.999 2,802
k. 77.219 2.506
a6y, 74,898 2.368
u80. 71,205 2,758
80y, 68,759 2,078
820. 65,09 2.457
340, 62,186 2,92
86y, $8.,800 2.9%9
580, 85,739 2,708
600, 53.6% 2.18
620, 49,710 . 2.908
8y, 435,888 2.47%
860, 83,%2 2.%68
680, 85,773 lohgy
700, 80,07 1.7
720, 38,803 . 1.772
7%0. 36,638 1,889
T6u. 38,707 2.8
::o. g:.l:l 1.482
0. Wi 2.208
80, * 29,133 1.823
g, 27.128 1.9%3
860. 25,301 1,693
B8o. 23,507 1,987
900. 22.198 30,997 1.838
92¢,. 27.0%7 20.27% 35,001 1.870
9ng. 35,008 27.67% 17,877 33,009 2.1%¢
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OEPIM

tu.
29,
Su.
“n.

6p.
Tys

DEPTH

1y.
2¢.
.
[

6g.

DEPTH

to.
20.
g,
.y,

60,
Tue

cablnity

<ALINATY

cALIngTy
3S5.a18
35.913
36,028
3,134
36,7
36,420
36,u29

<AlinlYY

36,u8n
36,489

cAlINITY
¥.016
36,017

cALINITY

Ocran COLOR § CTIRCULAYIAN  STATION 7
NOAA SHIP RESEARCHER  RP-17-RE=T? LaTivune 26 49.2 n LONGITUDF 89 5.3 w
7£-:Eu1rua: POTEWP  S1Gua=T  Svanow clgMa=f  OTw WGT.  aVSaLIN WVIENP
25,823
28,860 21-93« 5.2 .026 33,858 29,862
26,183  23.188 26,558 0668 35,021 26.049
25,608 23.96) 27.331 .i10 36.039 250858
22.802 25-03 28,033 184 36,360 22.932
21.916 25319 28,728 172 J¢. 389 21.-808
20.994  25.386 29.007 197 36.402 20.980
20,198 2579} 29.221 .220 36,408 20.219
19,638  25.089 79.387 2241 36.39) 19,622
18,808 18,787  2e+123 29,872 .281 36.3%6 10,800
18,088 18,068 260290 29,79 3 36,337 tR.087
17,829 17,206 26-417 29.806 36,286 17,413
16,087 16,820 26:a9% 29.978 3.7 160853
16,439 16,800 26837 10,081 36. 166 16,808
15,62% 15,%02 208652 139,137 10,149 36.037 15.614%
14,88; 16,819 26.778 126,618 10,293 35,868 TR
) OceAn COLOR g CIRCULATION STATION 8 .
NOAR SHIP RESEARCHER  RP<1ToRE<7Y LATITUNF 28 #2.5 n LONGITUDF 89 4s.9 &
7:;#:::vuv:. POTEMP  S1GMa=T  SVari0ow clcMa=P  DTn MGT.  aVSeLIN sVTEMP
5,942 J
25.942 29.939  23.7%0 .1%,8% 57,136 033 35,907 23,948
25.916 25,912 23-838 «B7,916 27,201 .078 38,982 25,928
26,131 26.12¢  23.m69 04,783 57,233 .18 36,121 2%.108
26,121 26,112 23.8M 408,714 57,238 W15 38,137 ?6.132
24,053 26,043 2s.%528 342,060 27,915 .19 36.208 260482
21,613 21,601 2537 261.287 28,789 «22% 36.3%2 21.68)
19,989 19.976  28.865 2le.706 59,248 249 36,419 19989
ocran COLOR ¢ CIRCULATIAN  STATION 8-1 .
NOAR SHIF PESEARLMER  RP=17-RE=T7 LATITUuns 28 2.7 1 LONGITUDF A% u&.9 »
TEWPERATURE  POTEMP  SIGMA-Y  Svanow <lGmMa=P DT~ KGT.  AVSALIN s Trup
2%.951
25.967 25,985 23.7%9 415,082 57,158 .ubg 33,921 25.928
25.905 2%.%1 005,752 57,226 .082 36.039 2%.932
26,07} 26. 064 02,733 57,248 .123 36,136 26.069
26,120 26.118 802.118 >7.262 .163 36.179 38,121
23.63¢ 23,625 312,007 8,233 .202 36,353 54,083
21,428 21.413 251.066  28.A98 229 38 33 21.%58
ocran COLOR g CIRCULATINN  STATION B8-p
HOAA SHIP RESEARCHMER PP-1T-RE«77 LaTITuns 78 82,7 N LONGETUDF 89 8n.2 &
TEMPERATURE  POTEMP  S1wA=T  Svanow clamMa=P  OTn uGT.  AVSaLIN avTEmP
2%9. 7%
25,802 25.439  23.41) 010.087 37,177 .082 35.930 25,841
25.911 25,907  23.A60 05,493 57.226 .083 36.031 25.9ub
26,11 26.107  23.89¢0 402.7% 327,254 123 36,182 26.090
26,187 26,138  23.901 801,766 57,266 .16% 36,186 36,148
22,900 22.890 2s.082 289,290  >8.%a0 199 36,439 22,896
20.999 20,907 25.648 235,655 59,063 .225 36,478 21.038
20.28) 20.268  25.83? 219,203 29,288 ev8 36,457 20.25
OCFAN COLOR g CTACULATION  STATION 8e3
NOAR SMIP RESEARCMER  PPel7=RE=??7 LaTiTuns 28 43.0 v CONGITUDF 89 84,7 ¥
TEMPERATURE  POTEMP  SIGMA=T  SVaNOM clGMa~P  OTn WG,  AYSALIN AL ]
26,130
26,077 26,076 23.797 411,828 27.16p 041 26.077
26,004 26.000 23-823 009,048 57,148 .082 26,030
26,118 26.111 23-840 07,550 27.208 123 26:0%
26,108 26.088 23.868 “0e,98; 37,233 .168 25.92¢
23.080 23,076  2%.02) 294,820 8.819 .199 23.188
20,922 20.910 25.6%2 234,953 59,073 226 70.818
20,20 20,228  25.8%2 216,937 9.2 <200 20.1%8
Ocran COLOR @ CIACULATION  STATION geb’
NORA SMIP RESEARCHER  RP-17-RE=7T LaTITuns 28 83.3 n LONGITUDF 89 4Q.8 ¥
TERPERATURE  POTENP  Si6MAeT  SVanoM <1gwA=P  OYn MAT.  AVSaLIM aviewp
26,080 23.817 809,337  77,1a} .08} 36,029 26.059
26,026 23+02% 808,939  27.1a9 .082 36,03 26,032
26,038  23.83) 408,801 27,498 .423 36,088 26.088
26.13% 23.86) 209,631  57.226 168 36,137 26.053
23,972 24928 303,961 »3,320 .201 3¢,3% 234663
20,938 25660 23,238 59,080 221 36,4069 31,038
20,078 20,062 25-832 217,781 39,264 .2%0 35.839 20006
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Ava, ¥ t000

«N00

AvE. & 1000

«noQ
«"00
5.25%
3.e12
11.697
18.99%
18,613

w¥Q. » 1000

A¥G. ¥ 1000

AYQ, ¥ 1000

.000
2.087
2.231
4,241

15,888
20.403
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GEPTH

10
iv.
30.
L'y

by,

cALINITY
35,471
35,918

cAblulty
33,503
35,920
36,018
36,136
36,17
36,461

eALInITY
34,850
35,503
36, 382
36,149
36,502
do,uftr
36,482

cALiulty

cAbinItY
38,9
35,922
36,061
36,189
se.3%
36,459
36,508

cAbinlTY

5.1

NOAA SHIP RESEANCHER

TEMPERATURE
25,850
25,934
20.2)8
26,073
25.917 -
22,088
21,59

NOAA SWIP RESEARCHER

TEMPERATURE
25.892
2%,897
26,052
26.192
25.518
22,095

roae SHIP RESEARCHER

TEMPERATURE
25,526
25,904
26,254
26,146
25.788
22,393
21.092

NOAS SHIF RESEARCHER

TEWPERRTURE

NOAA SHIP PESEARCHER

TEXPERATUPE
25,733
25.950
26.060
25.979
20,017
21,99
20,889

NOAA SHIP RESCORCHMER

TEMPERATURE
26.070
26.038
26,03
26,089
25.882

13,9%

O¢r AN COLOR 8 CIRCULATION STATION
RPo17=RE=TY LATIVUNRF 20 82,2 N LOWSIYUDF 89 38,2 ¥
POTEMP  SIOMA=T  SVanoM clgua~P  DTu MaT.  aVSaLIN e
25,931 23.787 aga, 278 27,133 «008 3%.930 25.9%
26.290 23798 11.388 | »7.161 -081 38,087 26,159
26,066 23°900 801.793 ', 27.265 002 38,143 26.071
29.509 zn-xg’ 382.182 1.7 a2l 36,296  2S.137
22,878 ° 29-091 208,372  >8.am9 198 38,007 22949
21,580 28.48% 253,887  58.a87 .181 36,083 22193
OCrAN COLOR 3 CIRCULATION STATION 68-6
RP=17<RE-YY LATITUNs 28 81,7 w LONGITUOF 89 v
POYEM®  SifMa-T  SvanoM <18Ma=P  DYm HGT. AVSALIN - %VTEWP
25.898  23.-780 412,997 »ol.1a0 .081 38,929 25.913
26,008  23-80% 810,733 »27.170 .083 36,022 264096
26.1a5  23.850 806,957 27,218 .123 36,118 26,163
29.506 26.090 383,739 a7.a81 .183 38,210 25,393
22.085 25.091 208.028 8.4a9 .197 36,083 23.009

ocran COLOR a CIRCULATION

STATION f=7

RP=17-R€~-77 LaTITUN 28 81.5 n LONGITUDF 89 uq. 3 w
POTEMP  SIGMA=T  SVANOM clawa=P  OYn WGT,  AVSALIN avTEwP
25.902 23.765 als, 087 >7.13) .Qu7 35.903 2%:904
26,250 23.83 407,827  57.148 .088 36.106 26.196
26,179 23.882 805,397 57,226 .128 36,109 26.188
25,779 2s.027 3R9,815  57,3¢% .168 36.202 25,788
22,383 25.2%0 273.236  8,68% .200 36,478 27.38%
21,000 250615 238,513 29,034 .226 36,460 20.961
ocraN COLOR & CIRCULATIAN  STATION B-a
RP=17=RE=77 LaTitune 28 %2.3 N LONGITUDF 28 aQ.1 ®
POTEMP  SIGMA-T  SVANOM <lpua=P  DYn HGT,  AVSaALIN avTEnp
25.A76  23.763 %18.688] 37,129 030 3s.882 25.878
25,987 23792 411.9%7  57.1%8 075 36.000 26:088
26,142 23-8% [ 21.220 B0 36,123 26:119
26,61] 2s-%99 27.878 «155 36,315 26,973
22,018 2%-330 28,738 .185 36,087 22.119
20.R05  25.662 233.963  59.0a% .210 36,833 20838
20.086 25-A73 213.926 29,305 . 232 36.427 20-083
ocran CoLoR § CIRCLLAYINL  STATION @=9
RP=17=RE=T7 LATITUNS 28 82.8 v LONGITUDF 89 8s,) ¥
POTEWP  SIGuA=T  SVaNOW clgha=P  D¥u MET. AVSALIN WwTEwp
25,96A  23.765 018,883 57,130 35,918 23.980
26,055  23.821 809,2%1  57.1a8 .023  26.020
25.972 23.927 399,188 57,293 36. 1% 28.92¢
24,808 28.576 337,306 57,987 36,359 24,368
21,980 2%.387 264,018 28,789 456 22.010
20.877  25-8%0 231.379 29,111 868 20.851
ocean COLOR g CIRCULATION  STATION 10
RP=17=RE=TT LATITuns 28 37,9~ LONGITUDF 89 99,1 &
POTEMP  SiGMaeT  SVaNOM <igMa=P  OFn HGT.  AVSALIN wiew
26,038 23,683 822,286 >7.088 .082 35,88) 26,038
26,030 230672 423,821  »7.038 « 080 is.en 26:038
26,078  23-88) 422,888  7.049 327 39,89 26110
25,033 2%.08) 385,887 7,852 168 36,168 38.5a3
21.,A80  25.20% 269,957  78.69% ~201 36.287 22-133
20,253  25-726 227,890 »9.18% 206 36.33¢ 90256
19,613 25.9%8 208.970  29.3a3 208 34,379 19.852
18,%31 260195 185,206~ 79,648 267 38,327 18,584
18,123  26.268 176.676  »9,.722 303 36.320 10129
17.058 264306 168,938 29,8% 337 36.2% 17,417
16,176 26.376 186,589 10,063 .36a 38,126
15,77 36.6%1 181,266 30.12% 397 .
15,558  26.6066 137.68% 30.163 A28 36,089
19.012  26.722 132,272 30.227 82 38,938
13,968 36.801 128,299 30.323 L24) 38,707

«000
«080
5. 79%
10,684
16.818
15.772

«000
3.688
5,195
9.19%

16,99

ava. ¥ 1000

RVe, X 1000

AvVe. ¥ 1000

000
000
6.682
13.%87
18,386
16.229

Av¥e, ¥ 1000
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50,
by.
o
8u,
10u.
120,

<AL liiiT?
36,343

36, 3u]

36,303

36, vy

36,33

cablniry
36,132
36, 3ut;
36, s
36,385
36,34
36,35¢
36,284
36,299
36, 208
36,18y
36,317
Jo,.2u7
3= 0e

call]TY
36,594
36, 300
30,304
36,93

36,139
36,579

At 1Ty
36,324

HOAS SHIP AEgEancHER

Ocrau COLAR & CTIPCULATINN

STATION vim¢

QP=1T=RE=TT  LaTITUPS 26 1.8 11  LONGITUDF 49 .8 o
YE“PE;;'UWE POTEMP  S1HMA-T  SuanAv ClGmMa=P  DYi. Mel,  aVSaLIN avlENP
26,17
26,735 26.730 23.A3) 40a.0M2 27,140 .07 J6,.3u) 264735
26,728 26,721 23.a3 07,812 57,pqu .1le 36,363 26,728
26,709 26,700 23.Buu N7,27%  ;7.2m2 158 36.353 26.6u1
23,383 23,373 2s8.869 309,572 2B.2ne .191 36,357 23.31%
22,069 22.087  25.19¢ 278,405 38,015 220 36.293 52.090
21,697 21,423 25.407 258.%19  >p,.824 267 36,29 21.89)
Orean FOLOR § CIPCULATIA.  STATION 11-2
1OAA SWIP RESEAOCHFR  AP«1T=RF=T?  LaTiTune 58 .9 LONGITUDF AG 2,9 »
TENPERATUPE  POTEWP  SIOMA-T  Svpnae «lfiwg«P  OFn HGT.  AVSaLIM avIFmp
26,951
26,747 26.7a%  23.8]0 809.2%3 57,17 MY 36.3u6 6. THA
26,722 26,718 23.Rup 0T enm 57,197 .082 36, Jus 2M4725
26,69 26.6Au 23:A5n »7.208 123 36, 3us 26.6-9
26,6% 26,427 23.R6% 27.223 .183 36.360 n.le0
23.52y 23,519 24.P2a 28,220 .19n 36,371 23.579
22,197 22,175 25.1% 24,508 .227 36.291 42.207
21,401 23,387 25.%8¢ 260,541  28.a11. I 36.301 21,473
26,310 20.295  25.692 23115 La,123 .280 36.301 30.379
19.33s 19.317  26.00° 201,076 59.uq) .22 36,304 19302
18,44) 14,120 26.26) 176,778 59.7;2 .30 36,327 18177
17,218 17,189  2p.837 160041 39.949 .39, 36.2%9 17,243
16,2% 16,230 26.50% 147,622  10.082 L824 36,118 164259
15,391 15,363  26:672 137,19  \y,172 452 3%.9as 154357
16,59 16,478 26.769 127.808  10.2n2 .e79 35.a73 162549
13,861 13,829  26.A23 122,761 30.3u8 508 35.719 11,843
13,202 13,227 26.47a 136,679 30,412 JoeR 35,677 13:2F9
12,628 12,802  2¢.929 111.15%1 30,474 .550 35,573 "12:62R
11.8% 11,860 26:97s 10A.3%  ap.5%1 ST 39,85 189S
11.3% 11.312  27-022 181,170 10.5x9 .593 35,377 11,372
10,04, 10.%6  27.030 99.n%s  a0.0l¢ el 35, 304 111970
10.51% 10,674 27.06¢ 05 04n 10,647 .032 38,242 1.517
10,022 S.980  27.104 91.453  wv,6n7 851 35,17 1n.0/1
9,623 9.5806  27.132 AR,P6R  4u.T73] 069 35,122 Qeneu
9.23%: 9,187 27.157 85,29 3u.762 687 35.07 Qa7
8,90 A58 274178 A2.578 10,74 .708 35,032 L
A.616 H,5%9 27193 Ag,s47 W.NIY teu 3u, 044 Bobrin
9.313 1,265 27720 76,848 3y, Pup J73% 4,968 A.311
8,370 7,937 27v24y T A8 GG,.A7e LT 3u.93? A.020
?, 764 .71 27.26) 71,729 Y.yl ) 3u.918 7.772
7,551 7,499 27-28] 69,%s  0.99 .70 34,900 7:530
1,22 7.173  27.%0% ha,1R2 LI 1A .19 36,87 7:2¢9
7.011 €,957  27.33n AX.0%0 4, 9/9 Jous Ju.nny 7.011
6,40 t.7R6  27-% 0,629 11,048 .B1R 3u.n59 6833
©.61) 5,%77 27V %7.86) I 1) 830 3u_ A% hobud
6,499 fobul  27.390 Su.588 11,057 J8al 3u.a59 heot9sg
©.3%3 6.275  27.w1° S1.788 31,081 . 852 3u.863 6305
b, 14y 6.CA6  27-uuS 48,83 MLl 862 3u.nn2 asiow
.03 5,074 27-ube Uk nus 11.14c [ 241 34 845 ¢ heQn2
5,909 5,847 27.6R2 UALARS lethd .bén Su.d71 N2
S.an1 5.738  27.%00 U1, 260 w1173 .000 3u.n75 “Sedi2
8,714 S.65& 27:S1hK 3a.n3y Al lvg .n97? 34 An2 LERATY
5.61u -Suf 27:534 6,423 ‘.21 .90u du_RAY S.0le
5,49 5,427 27.5%¢ 33, k4 11.258% -y Ju.A% Y. uua
9,374 5.805 27.572 VLA 4,254 .918 34 .n9R 5.379
5.2%3 .21 27-%6k ?29.4%2 w2y .9en 4,904 Ye2n?
5,229 S,1%4  27.594 27,819 wi.2m .93y Ju,qy7 5226
2,159 5,PAT  27.A07 26,122 yi.2we 9sh 3u.911 s.ing
S, nA7 9.013 T b17 EC LA «1.3u5 .90 36,%91m ha0rb
5.00Q “,n29 27-63% 21.96] 31.320 .5 34,922 Ss001
%, 927 .BS1  27.647 20.15%  11.334 .9ue Ja. a2 L leq
«,879 “.Bn2 274655 1RG22 (1.3ub .95 3u,930 u.877
v.an 0,727 27.867 16,426 21,302 w96 3u 0% w.8L9
ocral $OLO® § ClRCLAY o, STATION j1=u
10AS SHIF PCSEANCHER  PP.17«AE=77  taTrrune 26 .7 »  1ONGITURE « ARG .5 &
1EvPERATUGE PCTEMP S1fvaeT Svanav SinwasP  DTr pmot. AVSeLIN avTEmp
26,665 ’
20.66% 26,667 23-A3n una. 227 27107 RTLYY 36.31n0 Shebne
26,649 26, k44 23234 407,75y 27.19% .ud2 36,3n5 26638
26,526 26,517 2).A64 un5.25a 57,23 .122 36,297 362935
26,482 26,473 23.ATa 60U ,09 57,233 L1863 36,287 26.880
23,79% 23.784  2u.75a 320.87 ;8,139 .201 36.3u43 24,350
22,3711 22.3%9  25.09%6 PA7.93  28.%02 .23y 36,273 22.414
21,14y 21,132 29.41R 257.2% @.83s .299 36.2491 21.176
20,3%0 20.335  25.667 233,582 >9.0u? 283 36.27% 20.3uq
19,362 14,324 25.973- 208.8l8  29,uyp 327 36.320 | 19.302
18,368 18,3un  26-177 1Ra.849 59,633 . 366 36.281 18,385
OCrAN FOLOP g CIRCIAATIM STATION 12 -
nOAA SHIP PESEAQCHER  RA-17-RE=T7?  LaATrIUne 32 29.7 N LONGITUDF @6 %9.6 &
TEMPERATUBE  POTEMP  SIGMA-T  Syanav cIGWe=P  OTn HeT,  AVSaLIN avrewp
27,413
27,812 27410 23.5eA 635,181 se.Aus L0843 36,287 27.412
27,35 27.349  23.586 431.6% 26,936 08?7 36,271 27.368
27,333 27,326  23.402 830,247 58,943 2130 36.288 27,335
27.224 27,214 23-608 029,768 56.9n2 173 36.297 26.730
23,062 23,092 24.ABA 307.6%  20.285 <208 36.266 734001
22,108 22.096  25-169 279,109  8.597 .237 36.298 224056
21.163  25.492 250,292 28,91} 206 36,343 21180
20.634  25.660 23 29.040 288 36.365 20.679
19,916 25863 214,998 59,299 .33 36.40% 19:91¢
18,122 26:29 174,201 59.7%0 10 36,342 1A 064
17.21a 26-427 161.068¢ 29.8v9 ey 36.2a2 17.24)

21

AVG. ¥ 1000

.n00
+N0o
«0N0
15.9%
17.R66
9.345

8Y0. ¥ 1n0n

«A00
3.=79
2.80R

2.u2u
2-172
2.77%
2.112
2.%n
2.222
FELLTY
1.A57
.72
1,285
202K
14
1.%7g
1.80u

“va, ¥ 100n
«hon

2.17a
2.P9)

ave. v 1000




OEP M
u.
tus

“ye
5
6u,
76,
By,
16u.
12y,
14%u.
1oy,
1Ry,
20y,
22y,
24y,
20u.

eablyiTy

30,052
35,29
36,599
38,297
3,358
36,390
3o, 3y
3, 128
36,073
36,217
36, 0us
35,657
35,080

cabl 7Y
3o, udy
36 _uz?
3o w29
3o, yuh
36, ubu
3b, 59
36.24%n
3, nz
36,2
A 2

wakl 1Ty
35,154
38,0587

1.0AA SHIP OFSEARCHFR

TEMPERATURE
27,421
27,400

20,752
19,542
19.2%
1P, 348
17,962
17.29¢
16,475
15,810
15, 1uv
16,843

“08a SHIP LESEARCHER

TEPERATURF

27.3A%
27.3%
27.3%
27,378
27,353
25,95
23.3%
21.79
20.9%
19,48)
18,931
16,222
17.3AY
16,635
15,067
15,222
lu,6't
13,957
13,022
13,063

LLaa SKiP NESEaDCHED

TEvgQatule
27.316
27,19
27,323
27,2%
27.273
23.8%2
22.9%n
21.%g
21,677
2014
1e, 64
17,90
16,933
15,93y
15,345
1,431
lu,0ns
13,547
13,01
12,27
11.87%
11,77
11,565

oceat COLOP & CIRCILATIN,  STATION 13
AP=17-PE=77 LaTiTune 22 29,3 n  LONGITUNF A6 ua.5 »
POTEWMP  S1fMA=T  gVanov clgva=P  OYn HET,  AVSaLIN sVTENP
27.und 23,820 427,815 55.977 <043 36,35) 27.403
27,38 23R4y W26,4856 3b.9q) . 085 36,353 27+ 3h4
27.348  23.68) U36.%28  56.9u2 J12R 36.353 374358
271,372 23.692 821.765 37,03 .17 36,621 27.273
23.%0  2u.h16 333,671 58,003 .210 36.30A 28,624
22,858 25:05Y 292,002 sb,unk L202 36252 22.57)
21.16u 25,452 254,08 28,A72 269 36.293 21+206
20,737 25.%67 243,15 3b,9u2 293 36.294 20,695
19.52%  25.93¢ 2n8.n%g 59,476 .338 36.353 19,557
19,237 26.03¢ 198,708 59,879 .379 36. 388 19.258
18,343  2p.21P 181,105 29,675 w17 36,339 1R.377
17.9% 26315 171.7%  29,77¢ T 36.329 17.960
17.24% 26437 150,111 2%.919 AT 36,272 17.301
Ib.fr2  26.495 154,628 59,974 517 36.213 vh.lo]
15.781  26+614 192,720 30.109 .hu? 36.059 15.808
19,112 26:6% 136,676 10.1u9 57 35,955 15133
16,4h8 264761 128,023 10.277 601 38,860 14+ 508
aceat, TOLAR § CIPCILAT 1A STATION 1%
FP=17«PFv77  LaTI7uns 22 29,9 1 LUNGLIUDF  8A 37,4 o
PUIMME  S1FuA=T  Svamune clrva=F  OY, MGT,  AVSaLIN AVTERP
27.808  23.4R5 22,113 27,033 LU 36,427 27.399
27,301  23:6R7 «22.0%1 27,830 L0« 27,397
?7.%y  23.704 18 ,7,0% 27 274373
?27.% 4 23.727 27 7.n78 L 27.327
25,945 2u.089 A3, 008 L7 uny .208 25,759
23.%24 24+F03 315, arm 28, 108 24u 23.437
21.7Pq 29.252 273.0%5  b.b0d .273 21.7717
3u.%Y 25+497 299,92y 28.919 290 0936
19,463  25.879 213.4%5 59,34 L34S 19,680
18,908 26075 198,717 s9452u 8o Re91]
le.lo® 26-230 179,145 29.697 Y1y 18.25%
17.362  26:388 168,77 5y 849 LuSH 17,829
16,405 26-51% 152.5%  >9.9ue w9n 1he636
15,925 26.610 192,32 x0.0)1 .59 15.976
15.187 26702 13u,n77 20.2ub .5%0 15.222
14,%08  24.757 12R,%43  wu,271 .573 14,619
13.919  26-P1s 122,818 ww.3u0 .59 13.974
13,%82  26-A6% 117,502 40,3u8 022 V618
13.r00 26.91% 112,611 w.un2 .64 35,659 13.043
OFeAl. "OLOP A CLPCINLAY |, STATIOM 15
FP=17-RF=77  LaT17Une ¢ 5.8 1 (ONGITUNE WA 2n.4
PuUTFup S17%A=T Svarov NlavasP OV mGT, AVSaLIN avTEVH
2T,V 234736 417,470 ,7,4R3 T Se.uba 7.319
27, M2 23.727 418.1%3  L7.77 .obY 36 .u8g 27-318
27.2807  23:725 “18,773 7,473 128 36,430 27.29%
27.2A3 23N 27.0nY e? 36.utn 2%T.270
23.P2)  2u.hur /8,031 .207 36.267 Ju.4u9
22.%0  24.937 +8.330 .239 36,282 22.973
?21.2%W  25.5ur . 28.0% .207 38,305 21.979
21.46)  &5.387 260.3%¢  28,p6,3 .294 36,351 21.425
20,147 25.7%0 225,8%%  :9,1a) o362 36.312 20-006
e k27 26-120 189,820 29,5/ YTy 36,307 1ReBh)
17,94 26.28% 1.7 9,740 .20 36.287 17.938
10,970 2&.uA) 185,778 59,.9¢y L453 36,208 14.915
15.9n6 26°R10 183,202 w.lue XL 36,085 15:955
15,35 26+h74 136,975 0,17y .511 36,004 15386
Je,ung 26.762 128.1h% %0.27% .537 35,868 140525
13,970 2p.%0¢ 123,336 su.332 .563 35,789 144021
13.510  26.Ru5 119,2%Y  v.379 .587 35,794 13,593
12.973 2649014 112,885 10,640 .e10 35,6038 134014
12.2%  26.958 10R.AN7 Ww.s99 .32 35,51 12+308
1178%  26.98% 104,833 40,%3 &5 35,458 11.806
11,729 26.99% 103,529 4,556 678 35 uuu 11,771
11,519 27.n09 101.912  %0.574 .09% 35,611
27.037 S8,7%  \0.e07 LTS 35,360
27.06% u,af9  ay.e5t L738 35,274
27:119 e 176 w7 753 35,174
27.132 AT.679 30,7z N 35,172
27.1u8 PS8 3,746 TR 35,148
27.16% A3.a42  10_789 .80% 35.120
274204 LLPLLESER O YT .822 35,073

22

RAYQ. ¥ 100Q

AvD, ¥ 100N

nO0
-S43
2.u83
J.uls

J.Ray

AVG. X 100n

G0
“1.%e
“1.%43
=1.A64
13.A03
17.167
13.u5a
10.£93

9.377
9.%8g
6,18}
6.707
S.714
4.122
4.RS9
3.799
3.0u9
3.u62



OEPTM
')
1o,
20

DEPTH
G

OEPIM
0.
1g.
2u.
3u.
oG,
Su.
6p.

wAbanity

cAllil1y
36,381
36, 36%
36,375
35,395
36,410

cAbintT?

38,9350

NOAA SHIP RESEARCHFR

TEMPERA TURE
26,881
26,787
26,7%3
26,753
26,748
23,619
22,768
22,054

NOAR SHIP RESEamCHER

TEWPERATURE

22.0M

%OAA SHIP RESEARCHER

TEMPERATURE
28.83¢
28,489
268,489
28.820

OCeaN COLOR & CIRCULATION  SYATION 16
RP=17«RE=7? LaTivuns 22 5.3 n  LONGITUDF 86 %6,6
POTEMP  516MA=T  SyanNOM nIGWasP  DVN WGT,  AVSaLIN avTEnP
26,754 23.00S 910,897 57,140 033 36.313 26.761
26,738 23.789 432,29 57,168 .07e 36,208 20eTu2
26,746 23.780 813,798 57,137 By 36.278 264792
26,738 23.803 411,158 27,161 157 36,203 26.25)
23,608 26.T6s 319.598 28,18 192 36.303 23.712
22,735 2%-02v 295,23 ;8,81 .223 36,316 22.75%
22.080  25022) 276,130 508,630 -2%1 36,320 >1.887
21.007  25-86; 205,652 32 36,362 210062
20.R36  25.%59 240,509 2 38,37 20.8us
19.7ra  25.a72 216,189 B L] 36,363 19.836
19.201 26.019 200.208 413 36,368 19.203
18.R96  26.10° 191,835 .52 36,373 18922
18,126 26-27% 175.%92 .89 36,338 18181
17.179 26.43) 160,590 .523 36,2%2 17.228
16,030 26.386 105,064 .553 36,099 16.089
16,776 26.730 131, 22u 501 35.932 18809
1u,169 26849 119,%% 007 35.892 14:208
13,935  26.800 125,118 631 35,77 13.97
13,857 264850 118,788 05% s, 11y 13.536
13,008 26.88a 118,815 678 35,626 13.033
12,068  26.98% 104,729 v0,Se1 .00 35,503 12.098
Ocran COLOP g CIRCIRATIAS SVATION 1b=)
PP=17=RF=7?  (AT1Tuns 2 58,2 8  joneltURF a7 1.
PO e S| MAa? SVaNOv «1GMaeP DYe Nin¥, AVSaLIN avTEmp
26.007  23.A27 8508.5%6 57,182 .033 36.3% 2h.833
26,760 23.A89 806,58 57,295 L0735 36,378 2heThS
26,786  23:-A¢F SMLB839 57,225 18 36,393 20075
26,721 23:892 $02. 78 57,249 15% 36.803 3heuG3
23.35) 20 A4y n2.892 28,33 .189 36,423 23.315
22,512  25.08R 288,760 58,49 219 36.32r 32.%922
22,063  25.23 278,085 53,042 Len? 36.3% 51.873
ocean CoLom g cimCilatin, STATION 17
PP=17=0E-77  LaTifunr 21 %0.8 n  LowoyTups H3 | .8 .
POTEMP  SInupAaT Svange C1GeavP DY wrr, AVSaLTN iVIENP
28.%47  23.11% 876,97 6,un4 .638 30.153 FLLTY
28.%5  23.138 U74,463 5,478 315 2R.u51
28.912 23-1%4 473,033 56,uqe 36.16n LI YT
28.393  23.167 472,818 50,50 36,160 2R.803
28,378 23.165 672,30y 5e,Sna 36,168 L LY
26,372 2317 71,869  2u.51% 3s.172 2A.383
471,198 se.32 36,177 2R.37%
469,869  sa.5u0 30.178 SR.277
428,300 56,990 36,225 ELES LS
399, 35 27.349 - Su.367 26,169
319.034 28,183 36.099 IN. 656
277.249  a8.61s 36.n72 25.508
238.2n5 39,039 36.91% 32.220
218.%63 59,249 36,893 21.437
206,913 29.400 30,8 2n.810
190.%66 59,50 30,700 19.99¢
181.9%8  29.8n3 34.69) 19.439
170,138 59,796 36.m02 14.708
163,807 59,2872 36.530 18.212
199,15 19.950 36.4n0 17.899
156,839 59.9.9 36,830 17.5R)
150,.m03 40.015 36.367 17.189
188,60%  4p,0n% 36.265 15,618
191,625 30,419 3¢.22a 18,384
137.1%  10.149 36.100 15.8%
131,030  30.237 36.0u8 15.308
128,028 +0.308 35,924 18,629
119.91p ¥0.380 35,821 18.020
116,901 30.3q3 35.7%2 13.692
110,396 v0.04% 35,625 17 -906
107,78 30,892 35.586 12.622
105,052 30.520 35.5¢2 12.3%1
11,681  27.001 100,832 10,849 35.837 11.723
11,337 27.02% 97,388 30.598 35,396 11,826
11.04% 27.043 95.18¢  30.622 35,39 1117
10.686 27.072 91.685 10,647 35. 308 10.781
10,535 27208s 90,127 40,872 3s.280 10602
10.000 27-116 85,99 0.713 35,207 10.086
9,753 279137 83.297  +0.73% 9.798
8.786 27.104 76,87  v0.802 2.8%9
8.283  27.262 70.032  30.87¢ 8.338
7.903  27.271 66,282  30.905 7.989
7.288  27.300 60,949 4y, 936 7.358
T.108  27.327 58,799  30,97% 7.278
7.185  27.332 S7.807 10,980 7,229
6,970  27.3% 50,710  s4.008 7088
6.8e6 . 27.37n $1.858  w1.033 60931
6.638 87.93%  31.069 ©. 733
6,50 48,163 41,102 6828
6,036 37,870 v1.1a2 6.118
$.676 31,09 31,225 38,931 S.763
5,420 25,267  \1.279 38,949 5+505
5,35 23.960 11.287 34.9%0 S.311

RV3., * 1000

000
-n00
“2.17
6,138
15.167
16.1%8

AVQe. r 100n

LT

L]
3.18)
S, 749
16.110
16-%94
9.148

Ave. x 1006

"0
000
2,047
2.47)
1.87p




OEPTH
v.
by
2y,
3y,
ay,
50.
bu.
Tu.
8y.
10y,
18y,
160.
160,
20y,

cablngTY

rabl- 17y
36174
30,)7¢
36.13a
36,134
36,15+
3o
36,209
36,254
36,577
36,320
36, .95
Y6 ang
36.aT7y
36,924
36,915
36,892
36,77¢
36,58)

e, 998
34,912

ocran SOLOR ¢ CIRCULATIAM

~0aa SHIP RESEAPCHER

TEMPERATURE
28,626
268,57t
28,527
28,505
28,463

PGTENP
28,568

28
26,819
20,908
27.668
26.7A9
25,085
23.762
22,882
21.9%%
21.163
20.591
19,/62
18,02
18,u%9
17,661
17.072
lo.flu
16.23¢0
15,779
15.11%
14,639
18,354
13.521
13.02)
12.300
12.179
11.649
11.1an
1n,829
10,200
9.60n0
9.27¢
8,852
8.*a3
A.137
E.NS3
7,842
7.7
T.5R6

Orran COLOR g CIPCULATI

1088 Selr RESEqRCHER

tFwPERalURE
28,677
28,460
28,216
28,17«
28,177
28,242
28,206
27,818
27,849
27.27)
26,282
26,302
23,2%0
22.52¢
21.95
21,2%
20,252
19.516

PoOTFwp

2e.4R3
20,211
28,1867
2B, 168
2r,230
2R, 100
2%.Ry)
27.630
27.2u8
26,214
2u,272
23.207
22.487
21.913
21.212
20,206
19,068
i8.609
1A.0A7
17.763
17,264
16,506
15.896
15,208
1u,825%
13,023
13,104
12,601
12,031
11.886
11.5m6
6,610
6,813,
6.2%0
6,110
5.962
8,682
5.538
S.680
5.290
s$.115

PP_17=RE=TT
S19MA=T  SVaNDM
234177 a79,613
23191 469,43y
234197 468,949
23216 u6T.288
23221 466.87
23.226 u6s. 33
23-229 466,369
23.u73 s, 198
23.810 “11,.226
28598 336.289
25-077 290.756
25,406 259,062
25.69¢ 231.9%
25.902 212.1%3
26-002 202,56
26.15 187,948
26.281 175,607
26+ YSA 168.11¢
26.05% 156.9%9
26.522 151,936
260572 1ug Aug
260612 142,768
26-656 138,291
264713 132,345
26-759 127,068
26.797 123,882
26037 1la.a0y
26+A7TT 118,472
26928 109,106
260942 107.050
26974 103,21
27.n2¢ 7,447
27.047 Q% . 740
<7.07% 90.970
27-100 A6, 708
274136 83,368
274158 80,428
2719 75,33
27.213 72.99
21.222 71,575
27,236 60, 48]
27.20% 6A,nuy
27.256 66.109
27.207 62.253
27.337 8,436
27.387 £2.1%7
27.811 «7,2088
27.038 “3,7u
27840 82,003
27.466 39,507
27-508 3a.98¢
27,53 31.2%
27.567 27.058

"Pal?
Si1ma=7

23148
23-200
23.212
23.22¢
23: 248
230254
23.420
23-u9¢0
23-652

26.933
25-303
25-889
2%-706
25.88]
26.065%
26189
26+320

26507
26.577
26.648%
26-70%

27.60%

=77 LATITUnE

SVanpw

“73,587
abg,53
467,870
466,799
by, 492
863.538
088,155
) .51y
“26,320
A3, 078
30%.339
269,162
285,768
230.993
214,119
196,43)
108,89
171.792
163,925
160,337

3,837
146,338
139,813
133,204
126,506
120,928
115,87y
110.513
106,37
108,01
102,637
53.030
50,108
57,29
Su, 33
41.009
35.6%3
32,087
30,388
26,947
22.897
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STATION 18
LaTirume 51

8.9 N LONGITUDF

clame=P  OYn WGT,
26.5%1% 019
26.530 « Db
26.537 <118
26,547 .180
26,508 206
26.570 .253
26,57 .00
26.82% o368
27.11 43
27.978 .582
28,470 DS
28.8u9 .700
29.109 .75¢0
29.327 <79
29,438 .83%
29.602 878
29.756 911
29.820 988
25.928 .978
30.003 1.009
10.0n1 1.039
30.107 1.00?
10,157 1.09S
30,224 1.123
v.278 1.1s9
30.3%0 117
0.37 1-19a
30.422 1.2,
30.4R0 1.2%
30.501 1.265
0,562 1.286
10.602 1.308
30.659 1.32%
W.bnt 1,34
w.Tl 1.3e2
W, 763 1.379
N0.771 1,39
30.872 1.uiy
30.843 1.42%
3U.BAs 1.440
W.p72 1.458
N0, RKD 1.46A
30,867 1.881
10,938 1.49
10,945 J.506
31.026 1.517
.07 1.527
sl.10% 1.536
31.118 1.56s
31.139 1,851
*1.1n0 1.560
31.21) 1.567
sl.2%0 1.573
STATION 19
21 4n.5 w
clewaeP 07w hetl.
26,855 .019
26,543 0068
26,546 2113
26.57) .159
26,591 .20n
36.60) .252
36.77¢ .298
26.84) <362
27,009 Je29
27,47 -510
28.370 58]
28,7p2 637
28.957 689
29.119 736
29.30% I8
29.%02 .822
29.630 800
29.779 896
29.847 .929
29.908 962
29.9x6 993
\0.pn7 1.623
N0, 1ue 1.051
10.215 1.079
10.290 1.10%
10.352 1.129
w0.413 1.1%3
10,487 1.1%
10,512 1.197
10.536 1.21#
30.549 1,281
1i.019 1.517
11.08) 1.%28
1.078 1.537
31.103 1.587
31.133 1,555
M.1n2 1.56%
31.210 1.570
31.27¢ 1.57
.25% 1.982
3t.29] 1.587

sYSalIN

3u.90%

AYSHLIN

36. 164
36140
36,13

85 18,7 v
avTEwp

20.577
2R:528
2R8-502
2A.869

6.279
6163
5.98)
5,845
5.600
5.88)

LONG 1 TUDF a5 3n.9 ¢

aVIEwP

ELILI LY
IR.222
R.179
28.184
2R 265
LT SN
27.835
27.653
27-2u46
26.208
28,359
23.27)
22+529
21.982
21.252
20.292
19.53
tA.686
1A 149
17-811
17.2R8
18.526

Ave. ¥ 1000

-0800

+000
2.817
2.617
2,045
1.74g
2.206

AYG. ¥ 1000

-000
P00
3,05
2.568

10.688

2.%47
2.816
2.630
3. 672
2.%60
2,229
2.7%9
2,909



OCrAN COLOR & CIRCULATINL  STATION 20
NOAA SMIP RESERRCHER  RP=17=RE<7? LaTivune 21 48,8 w  LONGITUDS as a5, 7 w
CEPIN  caLINITY  TEMPERATURE POTEMP  S)GMa=T  SvanoM KlGma=P  DYu HGT,  AVSALIN sVTERP  AVQ, X 1000

.06 28,485

22, 28,480  23.087 79,382 56,827 010 20,486 +000
30. 28,468 a75.363 6,409 <068 <000
%0, 28,430 472.7%  26.500 .095

Sy, 863,722

89, 89,718

(D 39,104

89, 429,127

100.

120,

1%0.

160,

180,

200,

220. .689 50000}
80, 726 1A.908
260. - 760 1R378
28y, .793 184105
300 .825 17.918
32y, . 856 17.263
38y, 8. 16728
36u. s 164229
38¢. .943 155A7
0g, 969 15.0u8
w2y, 998 14,303
alg, 1.019 13.758
"8, 1.083 13-308
a8y, 1.06% 12.328
50y, 1.086 110633
529, 1.106 10968
580, 1.12% 9.810
Sey. 1,162 9,601
58p. 1.159 9.270
600, 1.178 A.958
62y, A0.832 1.192 2533
6%y, 30.0sy 1.207 R.275

OCFAN COLOR 4 CIRCULATINN  STATION 21 .
NOAR SMIP AESESRCHER  WP=17-RE=77 LaTiTune 51 38.8 » LONGITUDS 84 14.9 =
DEPTH  callalTy TEMPEAATURE  POTEMP  S)1Cma=T  SVanow clawa=P  DYn HGT, AVSSLIN sUTEMP AV, Y 1000

0. 28,180
10. 28,116 28,118 23.252 63,8%9 ;6,505 .037 36,163 28.10% 2100
0. 27,843 27.838  23.37% 451,412  se.721 .083 36.211 27.810 .00
30, 27,5% 27,569  23.89) “80,A73 56,840 ©oa127 36,265 27.5A1 7.5%
.o, 27.5% 27.560 23.489 481,199 56,839 172 36,262 27.962 $.079
So. 27,520 27,508  23.%06 639,643  p.es8 216 36,243 27,519
60, 27,408 27.4%  23.519 438,516 6,872 260 36.2% 27.30
Y0. 26,366 26.350 23890 403,204 301 36.300 26-16)
8y. 2%.533 26,55 26548 340,418 .337 36,387 24,52y

100. 22.4%0 22,4520  25-34s 268,617 398 36,612 22.429
12y, 21.818 21,790 25.%583 281,997 N1 36,703 21.818
1%, 20.837 20.810  25.413 220.002 49 36,657 20-836
160. 19,183 26195 163,888 .538 36,533 19172
180, 17,659  26-u04 163,323 .50 36.387 17:802
20u. 16,576 26.55% 188,667 601 36.225 16.670
220. 15.669 120,310 .630 J6.0A8 15.812
2%, 15.37% 136,85 .658 36.03% 15:015
260, 18,516 126.760 688 38.901 14.599
28y. 13.686 120,23 .09 35,748 13.721
30u. 13,017 118,033 . 732 35,639 13:066
32¢. 12,368 .75 35,928 12.370
gy, 11,757 1% 35,400 130808
364, 11.688 796 35.43% 11.736
380. 11,888 07 35.398 11.495
(1.8 10,695 .837 35.273 10,675
82y, 9.602 858 38,128 2.619
[T 9.158 872 35.078 9.219
a6y 8.856 888 35,0e8 Re9Ul
LT 8,676 906 5,032 A 726
s00, 8,852 -920 35,011 n.518
52¢. 8.132 .93s 3u.972 #0135
S4o. 7,728 949 .95 7.797
S6y. 7.678 963 34.9%5) 1.731
58y. 7,811 976 38,933 T.864
690. 7.197 .980 34,929 7.2%3
c 620, 7.0a% 1.000 34,929 RO
[ 6.995 1.012 38,924 7.015
660. 6,977 1.023 36,908 6.658
68y, 6,813 1.033 38.907 LT
70¢. 6,258 1.043 34,908 6.322
720. 5,99 1.0%2 34,908 .001
Y60, S.888 1.060 34.912 $.952
760, S.6n0 1.067 ».912 5. 765
8. 5.530 1.07% 3.916 5.597
804, $.812 1.081 . 920 5.479
82y, S.221 1.067 34,929 S.298
a%p, 5,180 N 1,092 34,933 $.25)
800, S.078 1.097 3,038 S.149
88¢. 8,903 1.102 34,909 S.001
900. 38,955 6,087 16.602 1.108 3,088 8,932

0CFAN COLOR & CIRCULAYIAW  STATION 32
NOAA SHTP RESELRCHER  AP=17<RE=77 LaTITUne 21 35.6 % LOWGITUDS 86 29.8 o
OEFTH  cALINITY TEMPERATURE POTEWP  SPGMA=T  SVaNQ® SleuaeP  D¥n NGT, AVSLIN avTENP  mV@. T 1000
0

36,182 27,888
io. 36,140 27,758 27,756 23.352 833,901 26,808 .027 36,1682 «000
20. 36,3163 27,382 27.838  23.872 842,387  55.422 .72 36,151 +000
30. 36,184 27,287 27,280 23-%38 836.372  56.890 .116 36.178 6.737
80, 36,23 26,2% 26,243 23.906 401.317 57.249 .139 36.299 »28.603 §2.59%
Sa. 36,038 22,165 22.155 25.280 270.3%  28.6n6 .190 36,833 92118 20.62)
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CEPIN

<AbIviTY
36,193

eallnlry
36.35¢
36,35
36,377
36,85
36,409
36,379
36,297
36, %04
36, 334
36,308
36.320
36,32}
36,21,
36,508
36,027
35.a9p
3578
3%, 726
35.n3n
35,e8,
35,507
3%, 408

35,080

calinity

36,560
36,237
36,07

NOAA SHIP RESEaRCHER

TENPERATURE
28,975

6,924
“,8%7
u,788

1GAR SHIP PESE,
TEwPEPATURE
27,614
27,619
2T.179
20.%08
26,70
25. 564
23,43
21.9%2¢
20,949
19,375
18,407
17.763
17,013
16,0%
15,498
14,644a
13,997
13.607
13.019
12,5%
12,197

NOAR SHIP RESEL
TEMPERATURE
28,172
28,013
27,593
27.13%
26,987
2%,480
24,737
23,910

. 22.352
19,084
18,960
17,959
16,363
15.5%

OCFan COLOR 4 CIRCULATINN  STATION 33
RP=17=RE-T?  LaTitune 21 43.2 n 1ONGITUDF 86 .6 w
POTEMP  S1GMa=T  swangm SlGMa=P  OYn HGT,  AVSaLIN avTENp
28.967  22.960 491,392 30,295 .010 36.152 28.970
28.088  22.99; 888,379 56,359 049 35,160 28907
28.871 . 22.99% 98R,263 26,332 .96 36,159 28,876
28,8u) 23.006 #87,314 26.3un 36.163 28.8u8
28.760  23+039 684,291 56,379 s 28.762
27.933  23.36 455,086 36,694 S6.211 21.0897
26.766  23.78% 413,205 37,748 36, 280 26.833
26.108 26036 389,377 27.4p3 36,359 26.167
25,136  2u.488° 346,409 37.805 36.538 25.202
23,674 25109 287.320 28.%01 36.782 23.778
22.302 25-602 240,802 59,909 36,941 7312
21.307 2s.A7) 219.61e 59,292 36.89 21.268
20.358  26.04) 198,498 59,473 36.790 20-39
19.709  26.1%a 187,29 59,599 36.724 19,77
16.7119  26.312 172,841 39,757 36,59 18.787
18,358 26.3%2 168.5%1 39,813 36,520 1A.400
17,6080  26.814 162,482 19,842 36.un? 17.904)
17,306 26.99] 156,951 59,647 36,37 17,548
10,238  26.m02 193,895  vp.0a3 36.187 16367
16,930 ¢6.728 131,183 40,239 35.95) 1e.978
13,709  26-83a 119,795 40,347 35,752 134 786
13,478 26.862 117,318 40,308 38,72 13.52¢
12,804 26-910 112,051 30,458 35,607 12.87}
11,957 24.96) 106.329  30.520 35,669 12+006
11.%24 26993 102,747y 10.949 35,392 11560
10,823  27.041 97,27 30.65 38,290 10.848
10,350 27.0% 93,047 40,6n0 35.223 10.407
9,954 27.10¢ 0.120 10,698 35.16% 9.992
Q364 274137 85,760 10,74} 35,085 9.415
A,989  27.16% 42.257 0,777 35,040 +036
8.722  27-18u 79,437 1p.8y0 35.01% A.THO
8.43%  27.201 77,450 30,853 36,979 o478
177 27.261 77,982 3y.847 35,976 a.217
7,957 -27.56m 89,66) \0,839 3s.972 A.013
7,669  27.298 66,017 30,934 33,955 7.739
T.4AR 27.%14 . 83,70 40,956 38,944 7508
5.887 27,30 S9.nm9 4y ,gp) 34,873 6.982
5.490  .7.379 55.0% 1,037 3u.805 6.55]
FLP9G 27 006 S1.8Ma U.Gn? 34.34S hsde)
a.124 27,667 87,029 MRS L] 3u,m69 6209
& ALY 27.u87 42,168 31_p89 3¢.87¢ 5.911
S.782  27.507 36,48 1 199 34,890 5,850
5,75 27.517 30,199 41,190 39,893 5.813
9.573 27:.534 39,657 .21 In A9 5.634
S.e18 27,562 32,108 s1.2.2 38,908 S.499
S.Xr6  z7.57% 30,385 31,248 3¢.9186 5.058
5.275  27.597 27.5%0 1.240 3u.92s 5357
%229 <14607 25.45> vy 291 3u.932 5+300
s 117 27.52u 23,527 .3t 36,937 5.198
4,98 27640 20,77y 1,333 4. 944 5.070
u,Rap  27.66] 18,423 41,352 36,959 u.976
4,848 27.669 16,97 vy, 34,953 4.92%
6,775 27.678 15,64% . 34,95 .80
4.706  27.687 13.778 1,38y 1,256 3,900 “.792
OCrat COLOR 4 CIRCULATIAN  STATION o4
9CmER PP=17=0Fe77  LaTitunr 22 30.3 1w 10NGITUDF  Ag 1x.8
PUTFuP S1wA=T SVanom clavasP  OVsn wGT. AVSRLIN aVTEmP
27,417 23.4K23 428,027 30.972 . 028 36,355 27.u18
27,17 23:-7m 4“19.078 >7.079 068 36.37 27.21u
26.9)1  23.af; 410.298  7.508 -110 36.30) 26.897
26.692  23.89% b02.3%s 37,253 .150 36.409 26.713
25.5%)  24.223 371,206 37,503 .190 36, 369 25.543
23.419  2u.Al) 315.178 38,208 .22u 36.300 23.57
21.906  25.25n 273,33 38,641 253 36,300 21.970
20.933  2%.54) 205,599 58,944 279 36.320 20-98
19,357 28.94n 207,617 39,342 .32 36.302 19. 386
16.2385  2p-190 182.9% 39 ox3 .363 36,321 IR.46]
17,798 26.359 167,559  ;9.a24 .39 36,334 17,801
16,986 26478 156,250 39,952 43 36,238 17.020
16,027  26.601 198,127 10,09 T 36,101 16.062
15,467 26.660 137,407  0.1n8 .689 36,027 15,998
14,611 26.75% 129,023  «0.2¢6 918 35,892 10637
13.%62 26+ R0 123,315 10.332 <Suy 35,.78A 14.048
13.€77  2¢6.8un 119.378 10,377 56§ 35,728 13616
12.920  26.89% 118,617 «0,u38 .58a 35,63 13.014
12,485  26.938 109,821 30,406 811 35,555 12.520
12,196 26.96% 107.106 30,517 632 35.506 12.179
11,672 27.013 101.63% 10,579 653 35,408 11.500
11.058  27.0u4 98.207  10.636 .67y 35,351 114150
10,656  27.069 95,228 y0,6u9 +693 38,283 10.7CS
10.0a6  27.107 90,898 10,696 712 35,207 10,162
9.5 27.134 A7.898 30,728 .729 35,182 %707
9.362  27.15% 85,025 30,758 B 35,108 9.408
9.060 27.17e 82.172  30,7a7 .763 35.07 9:415%
5.798  27.20% 79.070  10.8:8 .780 35,054 A.858
£.725  27.2% 75.629  30.85; L795 35.080 a.780
OceAN COLOR § CIRCULATING  STATION kL
BCHER RP=17=RE<77  LaTivune 22 30.8 » L ONGITUDE 86 u.b w
POTEwWP S16MA-T  SvanoM <1GMa=P  DYn HGT, AVSaLIN AVTENP
28,011 23.35) 853,962 56,695 066 36,2%9 28,034
27.5a9  23.549 436,047 56,888 .090 3.312 27-609
27,128 23.739 417,167 37,092 .130 36.829 27.132
26,978 23.79 912.081 37,149 A7 -3a9 26.811
25.469  28.327 361,229 37,608 210 36,47 25,84y
2u, 726 26:607 336,615  37.9a8 265 36.527 28.708
23,895  2e.81a 316,99  »8.202 2N 36.490 23.087
22,336 2%-299 268,793 28.708 +307 36,527
19.26% 264090 193.802 29.52¢ .352 684
18.938  26-32¢ 17,112 9. .388 38,660
17,936 26.49 154.8% 29,955 420 36,551
16,335 26632 191,355  30.5136 .50 38,237
15,548 26.687 135,806 10,188 o788 36.079

26

RYQ. ¥ 1000
+N00

2.820

2.138
2+114

1.658°
1.795

RYG. ¥ 100n

«n00
«000
G.Aps
6.m27
10.n83
15.0%6
15.¢82
12.98n
9.962
T.834
a,.853
5,368
. 5.%%
LEASL Y
.57}
3.A55
3.n79
3.59a
1.306

AYQ. ¥ 1000



UEPTH
Ue

14.
P
3g.
Gy,
Sy.
6u.
Tu.

CEPIN
u.
iy,
2y,
34,
Sy,
Su.
by,
.’V-

cAbgu17e

3%.a7y

cabl 17y
3. 50r
36, 52¢
3. 56"
3e, 204
3o, 264
30,268
6. r6C
36,559
36,267
36,50
36,402
36,025
36,792
36,20
36,097
36.a%n
36,760
3o, ka5
36.97,
36,450
36,368
36,304
36,524
36,479
36125
35,97
32,927
35,a5)
35,740

34,909

1OAA SHIP PESEASCHER

TEWPERATURE
28,626
28,628
28,620
28.5%
26.n16
27.908
26,501
26.305
25,531
2u,6068
22,015
21,239
20,110
18,549
17,«08
17,111
16, 3A4
15,19%
14,4R0
13,810
12.93%
12,260
11,360
10,799
10.25¢
9.9n7
9,531
9.103

1.CAs SHIB RESEsNCHER

TEsegRATUPE
217,907
27,92
27,910
27,922
27,922
27.91p
27.837
27.826
27, s
26.97¢
25,94,
26,893
23,69
22.h%g
21.567
20,94y
20,12«
19,%3u
18,763
17.9%;
17,3%
ie,Q27
16,523
15,749
15.367
15,.0ve
14,763
16,349
13.7%
13,647
12.9%%
12.5%
12,300
12,014
i1.6A9
11,686
11,0%5
10.767
10.%09
10,054
9.762
9,368
8.8%
8,769
LRI]
8,099
7T.763
7.3

7,168

Ocran COLOR g CIRCULATIA..  STATION 26
RP=17-8E=77 La?iTune 32 30.8 N LONGITUDF 85 1.9 w
POTEUP  S1Gwa-T  svanow clewaeP 0T WGT,  AVS4LIN sVIEwR
28,622 23126 475,509 6.4k} 038 36,221 ELRLTL]
".622 234129 478,322 36.u8? .086 38,224 280616
28.58;  23.143 86,108 6,483 BEL 36,229 2R.S6A
28,006 23.374 451,999 26,724 <180 36.26n 28123
27,892  23.uip W88, 116 26,7hS .22% 36.298 27.8n0
26,407 24007 391,98 27.3n8 267 36.u%9 26918
26.289 24407 e, 0nu 27,436 -306 36,4R% 26.20]1
25,516 2u.370 357,830 7.7l 363 36,54 25.57)
26,646  2u.758 320,4% 8,139 412 36,717 24.577
21,991 25.700 230,070 59,119 R 36,946 22.074
21,212 2%.904 211,46%3 59,354 .510 36,974 21316
20,086 26.118 191,098 29,842 .Se9 36.784 20.0n4
1,517 26,317 170.a21 29,773 586 36.533 18,569
17,370 26.u7% 156,45 ;9 9.9 .651 36.377 17.4n87
17,070 26.%52) 151,858  30.0yu .obj 36.327 1701118
16,325 26.60% 193,757 40.043 2711 36.200 16358
15,2 ¢6.702 1%.07 0,245 .132 30.034 190 380
fe,043  26.78) 125,930  y,24a .7e5 35,477 16?4
13,706 260832 120,017 w.3a$ . 769 35,750 13.76}
12.%n8 26,899 113,047 (Y] 2813 35,819 12.931
12,211 26.949 178,117 au,S503 -u3% 35.5n3 12.25)
11.31a  27.n1y 105,37  ww,Sa0 .8% -35.377 11.u2R
10,718 27.05% 96,770 0.64§ 47 35,27 10sTuh
10.200  27.néa W.u% 39,67 894 35.209 10-2%2
a.A%  27.104 AS.660  10.708 .91t 35,150 9.9uh
9,078 27-1e} £5.979 40, 7un -93u 35,116 9.539
Q047 27.177 R1.930 0,74 9% 35,065 N.0RT7
f
Occate [ALNG g clocitaryn, STaTIUN 7

RP-17-RE«TT  LaTiYurs 23 13.8 & yurnLITUN P> 2u.C W

PCIFWP Q1 wa=? SVano¥ siGMaeP  DY. pat, AVSaLtN avIEsP
27,919 23.%62 082,911 54,77 sy 3n. 213 27.919
27.9) 2339 ulq oAg 2a.759 Juyn 3k, 2m8 27.91m
27,915 23.392 450,312 6,738 S13% 36,265 37.9¢0
27.913  23.39? 650,008 55,730 Jinn 36.2n% 37.97¢
27.%6  23.392 850,518 Lo, %0 .e2% 36,703 27.920
27.823  23.416 4uB. %2 ;5,708 .2 36,240 27.857
27.812  23.u1m B 2TR b, The IR 36.299 27.821
21.727 234NN “as 61p 29,74y 300 RIS LYY 27.732
2u.847  23.75% 416,unc 27,117 bk 36.29% >re8Le
25.9%R 2u-116 3R2.1h0 L7.eu? .32 34,608 2%:97
26, R82 2u-622 33.0n2 28.0ys < SYu Yo.01u 24.9up
23.8%  25.100 297.6%  >8.5nu .6ty 36.79¢ 3N:65
22.812  2s5.%501 250.%2  se.yus L1 36,905 320803

21.%27  25.799 221.981 29 oy .762 36,897 1.6
20.905 25.934 208,97y 39,302 .HUS 36,A39 2n:9.9
20,077 2¢.n89 1%.1%2 8,557 .8ug 36,780 30:1 30
19982 260186 iR4.778  59,e33 86 3o.07h 19,445
14.713  26.%05 173.232  59,7.3 919 36.577 1A T4,
17.279  26.u2)y 181.697 59 8y .952 36,454 17.928
17,215 26.%0) 153,9%  59.97y -yan 36,358 17.340
10,930 2653 150,28 yu,05% 1.01% 36, 3u6 16908
16,866  26.58u 148,626 10,075 1.0u« 36.219 1h.U5h
15.68p  26.652 13A.680 4, 1% 1.072 36.nA1 15:7u5
15,304  26.697 138,01 \0.2¢0 1.099 36.028 15307
f4.931  26.727 13,293 4G, 240 1.126 35,973 15.0-
14,695  24.79) 128.19% 10,270 1.1%2 35.918 14.739
14,200 26787 126,428 0,12 1.an 35,452 14.35%
i13.700  26-A30 110,64  10,3nu 1.201 34,753 13,791
13,403 26.06n 116,418 70,309 1.425 35,703 13405
12.882 26409 112,195 30,uu$ 1.2un 35,618 12.960
12,52 26.926 104,003 39 479 i.270 35,957 12.5v2
12,226  26.948 106.4%  30,5¢% 1.292 35,911 12293
11.937 26-967 108,073y £\0.531 1,313 35 ,um5% 12.000
11.611  26.989 101,262 10,549 1.333 38,616 11-6n9
1l.,206 27.003 99,459  10.97e 1.353 3,382 11ua?
10.97¢  27.033 95.786  10.614 1.373 38,317 11+0n1
10.6A5  27.05) 93,48 10,637 1.392 35,278 10700
10,426  27.073 90,653 10 ,6mu 1.u1n 35,261 10,69
9.970 27.101 AT.052  w,04q9 1,428 35,178 10,003
9.677  27.122 84.272  30.776 1.445 38,44 9.74n
9,283  27.14u 1173 3,755 1,461 35,008 9,367
8.811 27178 76.829 30,747 1.677 35,029 A.B53
8,683 27.19% Tu,849 30,87 1.992 3%,02u A.7a5
5.327  27.213 71.850  s0.8e) 1.%07 w98y Nowiy
8,012  27.24u 67,917 yy,878 1.521 34,959 A.127
T.676  27.270 64,362 10,910 1.934 34,925 7.1
7.228  27.30% $9,6M° 40,953 1,567 3u,nas 7.316
7.080  27.330 56,831 v0,¥al 1,55 34,09 Teyu2
6,717 27.3% 50.904 1,036 1.569 34,nR% ne792
©,270  27.632 84,095  ip.0un 1.57A 34,879 50352
6,028  27.87y 39,351 ai.jel 1.%7 3u.88n &.107
5.800 27.4% 36,330 31,187 1,59 34,895 .97s
S.718  27.5%1 32,829 31,107 1.601 3s,901 5.801
5,563 27.548 29.62) 31.27% 1.607 34,904 $.65;
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oCPin
'
Eue
.
uy.
Su.
vy,
Tus

ealinNITY

rall TIY
36,500
3b, 18
30,147
38,14,
36,187
36,514
36,68
36,780
36, 160
AL
LLINS ]
35,770
3a,,0)y

NOAA SHIP RESEARCHER

TEMPERATURE

“WVAA SHIT GE_EauCrre

TEwPERaTIbE
20,20
28,187
28,159
20,150
26,100 -
28,10y
27.71.
27,892
26.739
26,150
29.31¢
26,087
22.17
21,4 %
20,88
19.7ny
18.800
18.0%%
17,517
16,78y
15,85
15,223
19,85
14,332

OCFAN COLOR § CIRCULATINN  STATION 28
RP=17«RE=T7  LATITUDF  33°29,2 N (ONGITUDF 82 1a.% &
POTEMP  SifwA=7  SVaNOM clGua«P  DTh HGT. AVSALIN aVTEMP
28,013 2336 487,372 76.6%9 .027 36.204 7R.018
28,005 23.321 856,977 35,645 .073 36.211 28.007
27.893 230392 30,327 56,738 319 36,249 27917
27.858 23418 488,272 se.7h2 164 36,267 27.862
27.854  23-821 487,773 26,749 .208 36.278 27.862
27.810 23:431 465,918 26,7TR0 253 36.276 27.823
27.7re 23437 446,506 30,787 .298 36.273 27.803
27,783 23.486 445,747 20,797 B H 36,284 27.796
27,192 23674 A24,2% 57,081 .430 36,343 27.232
26,408 391,757 27.3k2 WSiL 36.863 26,412
25,066 335,766 27,984 . 584 36.690 2%.058
24,081 25-024 ‘295,429 LbuA 36,856 2u.1us
22.606  25-566 264,182 .702 36.991 22.6%
21,829  25.739 227,683 59,148 .49 36.929 214869
20.767  25.957 206,753 59.3a7 .92 36.822 30.792
19.9%  26:109 192,19 39,549 832 36,743 19,996
19,063 260252 178,38 59,704 269 36.630 19,140
15.390 26,385 167.402 59,827 .904 36,530 1A.609
17,729 26.44) 159,782 59.914 .936 36,430 17.768
17,093 26.517 152,604 >9.9q8 .968 36,314 17.100
16,385  26.%88 145,23  10.079 997 36,200 s
15,871 28e642 139,8% 4,140 1.028 36,111 15896
15,143  26.708 132,933 30.218 1.053 35.999 19229
16,570  26.757 127,768 W.270 1.079 35,891 14.620
18,027 26005 122.717 40,333 1.10u 35.A02 14092
13.556  26.8u4 118.473  0.379 1.12n 38.719 13.597
12,909 26+893 113,118 0.439 1,152 35,610 - 12.9n7
12,492 26:926 109,47 36,478 1,474 35,549 12.55%
12.132  26-950 106,400 10,509 1.195 35,492 12,190
11,767 26:979 103,283 u.Suk 1.216 3S.6up 11863
11,51« 26.997 101,027 0.5967 1.237 35.802 11.582
11,223  27.01° .38 10,594 1.2%7 35,354 11.293
10.9n%  27.nuQ 95,771 30.671 1.276 35,312 10902
10,939 27.n63 92.AA3  3p.6%0 1.29% 35,258 10+610
10.1u1 27.092 Aa,3n7 0.645 1.313 35,201 10.207
2.803 27114 826,257 30.715 1.331 35,199 .877
9,47y  z7.139 AY,04y 30,745 1.3uA 35,116 Q.54
9,224 27.15% IR 10,705 1.36u 35.082 Q:266
t.99 27172 TR,668 10,787 1.380 35.n58 9.009
e, kua 27.19¢ T6.0%%  wu,a11 1.39% 35,013 A.738
R U5 ¢7-218 73.11¢ 0,838 1.uln 34,999 n.528
8.1h) 27-231 70.527 \0.8n] 1.u2% 34,968 R 236
T.881  27.253 A7.540  yu.8Ad 1.43%9 36,937 7.92
7.%0 z7.212 64,816 10,912 1.453 34,910 7.670
.50 27.292 30,93 1.ubu 36,971 7577
T.234 2718 0.963 1.477 36901 743uh
o,Pa2 27 Yeu \0,9-8 1.,46A 3u.872 he a5
6,5%0  27.393 11,053 1.498 36.874 habu?
€,%90  27.u1& 14.079 1.90R du AR hat 78
6,275 2%.udm Mrins 1.7 3 anp- n X0
& N7 27,467 V1.147 1.92% S mAN 6.13)
5.918  27.u9> H.lne 1.533 34,895 5.948
5,76  27-51A .16k 1.540 3u.902 S.Rug
S.%9a  27.%4Y 3t1.202 1.566 3e.91y MRS
Orear (NLaP & CIRCILATI Stavion 39
RP-17-R€=77  LaTITuns 23 39.7 8 1OMLLTUDE B2 11,4 w
BUTEWP s Ma=T  Syapnu clewa=P 0T hel.  AVSALIN avlewp
2,142 23025 463.%96  Lb,447 +037- 36,188 2A.187
2P 152  £3.2% 463,352 56,549 083 36, 1An 2R.162
2n, 159 23:7% 63, uu 30,611 .13n 36.1AR 3A.101
Pn.1568 234254 4HY. 77 55,509 176 36.18A 2A. 168
2p,0n “60.010 so.6el 225 36.220 28,059
27,604 U8 ARG 56,533 . 267 36,267 27.719
27,874 w36,60  5p,8q8 312 36.779 27.505
20.716 23.Aue w07, 66 27,211 .397 36,923 2h.T60
2v.123  2us11n 3A2, 76k +1.479 Ty 36.u6? »6.13)
75,287 2u.u82 I8T.386  L,7.0n0 545 36.802 2%.3%
24,013 2u.99 298,812 38, 3ke .60% 36.780 Iu.0uu
2é.680  25.47g 253,296  u.87 065 36,893 22:7ub
21.305  25.79s 221,93 29,219 B3 36, Aua 21.837
2,848 25.92p 210,106 59,341 . 158 36,815 20,922
19.725 26152 188,036 59,598 L7195 36,722 19,813
1h,75¢  26.300 172,946 59,7 831 36.595 VAL T9S
18,006 ibeul? 162,317 59_na3 884 36.uan tA.063
17,466 26.uRQ 155,243 39,93 .89 36.u09 v7.519
12,732  24-%61 148,030 AU, Qub 926 36,215 Vo Thy
15.A00 26°65¢ 138,439 30.14% .95% 36,126 15.8A%
18,167 26-724 131,915 30,229 .982 36,018 $5.257
16.5998  26.779 126,080 W.290 1,004 35.918 14sbu2
16,27% 2¢-80n 123.831  va.323 1.033 35.863 yua381
13,699 26.8an 119,198 yy,.372 1.057 35.758 13.759
13,000 24.p8s 114,202 30.u2e 1.08n 35.6%7 13.170
12.713  26-°la 110,832 v0.ua? 1.103 35.599 12,767
12.05%  26.97u 100,467 10,533 1.120 35.501 12.130
11,47 27.n17 99,%Y5  1y,5a8 1.16% 35,415 11.549
11,1V 27.084 96,348 10.019 1.164 35,308 s1.201
10,706 27.069 93,369  10.0%0 1.183 35.312 10.825
9,956 27,103 AR.AND  40.699 1.201 35,175 10.030
9.613  27.130 85,847  10.73 1.219 35.133 9.6R¢
9.279  27.189 A2,9% 30,787 1.23 35,088 9.338
8.%1  2ram 79,366 10,792 1,292 35,068 A.99)
6.592 27211 75,3% (0,831 1.267 35,02 A.66)
8.285 27229 72.8%7 30,488 1.28 36,947 A.383
8,008 27.2un 70.108  \0,8k0 1.2% 34,957 A.063
7.R47  27.27) 67.358 0,908 1,310 38,954 7.913
7,606 27.280 66,763 3,978 1.323 38,933 Te674
7.370 27-310 61,992 3¢.954 1.334 3,917 7,008
7.163 27.328 $q,u%¢ 30.976 1,368 38,902 T.263
6,99 27.35) 36.4% 31,002 1,360 36,89 7,081
6,733 27.878 $2.945  31.03u 1,371 36 _pan €816
6,899  27.417 9,158  41.077 1.381 34,89 6. 588
6,320 27.64p 45,291 al.que 1.39n 34.A9S 6.389
6.152  27.666 61.95% 31,133 1.399 34.902 6,234
5.983  27.u9y 38,750 w1.1al 1,007 34,906 6.063
§.85)  27.51% <38, 730 .ind l.kle .91 $.938
$.765  27.%29 33,688 V1,206 1021 34,919 $.8u7
5,660 27.84% 31,043 3.22) 1,428 36,922 5.738
5,521  21.567 28,421 31,247 1.4l 39,929 $.600
5,399  27.588 25,639 41,270 1,439 34,936 S.4n2
5.282  27-606 23,065  11.291 146k 38,942 5. 369
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DEPIN

GEPTH

cALINTTY
36,179

34,097
Y4, a9
34,300
3%, 90¢
3. 922
4,928
+3%,92n
3,128
34,932

calInity
6«3, 90y
38,087
36,122

3,583

cAL1NITY
3%.a28
35,831
35,.n28
35.a52

Ocran CoLOR 4 CIRCULATIAN

NOAA SHIP RESEaRCNER

TEWPERATURE
28.373
28,367
20.232
28,206

NOAR SHIP RESEAACHER

TEWPERATURE
27.290
27,20
27,122

NOAA SMIP RESEARCHER

TEMPERATURE
26.118
26,121
26,127
26,368
25,866

STAYION 0

RP=17+RE-T?  LaTi7une 26 1.8 N LONGITUDF 82 5.7 w
POTEMP  St0MA=7  SvanOw clcua=P  OYn NeT. AVSSLIN avtewe
28,365 23418) 870,050 »6.523 .009 36,181 N 367
28.227 65,056 56.579 .056 36.19s
28,199 68,883 56,547 +102 30-194
28.1M 463,311 26,602 .19 36.19
28,120 961.1%1 206,627 .198 36.219
27,687 a83.029 26,822 240 38.27%
27,%83 £31.708 76.9e% 280 36.317
26,810 507,858 57,206 .27 36,389
2%.199 340,778 »7.923 .02 36.65¢
23,859 064 36.5%5%
22.21 518 38,937
21.088 .S62 36,921
18.739 602 36.814
17,696 26393 636 36.351
16,610 26580 109,727 6ba 36.209
15,733 26681 180.078 697 36,088
18,808  26.737 130,501 2 35.929
18,140 260805 123,6%7 .Ta9 35,023
13.251 26-87% 75 773
12,886 2693 .196
11,911  26-980 817
11,235 27.033 .838
10,608 27-076 .857
10,139 27-098 .8%
588 27.132 894
9.277  27-15% 91
9,096 27186 J92a
8.%01 27.20% .94
8.726 27.220 .9%9
8.6p7 27229 97
8,405 27208 989
8.20R  27.257 1.008
7.992  27-27m 1.018
7.573  27.302 1,035
7.081  27.332 1.0ue
6,943  27.3%) 1,056
6,727 27380 1,088
6,577 27.40% 1.079
27-sl8 1.089
27.831 1,099
8,295  27.4%6 1.109
6,216 27.4H1 1.118
6.0%2 27.4080 1.127
5.A98  27.514 1.13%
£.792  27.532 35,831 1,102
5.706  27.5a4 34,007 1.4%9
S.637  27.9%3 32,569 31,229 1,156 38,928
5.543  27.568 30,400  s1.2% 1.162 34.93
0CsAN COLOR @ CTRCULAYIAN  STAYION 31
PPel7-RE=TY LATITUNe 26 11.9 N JONGITUDF ] % % ¥
POTEWP  SIfMA=T  SVapO™ clawa=P  DYs MGT,  AVSELIN avIENP
27,278 25.%28 256.%39  ,8.787 010 38,187 27.272
27,115 23.5eu 835,783 ;6,460 .us2 36.121 37.110
26,882  23.663 824.5% 37,020 .09 26.009
26,676  23.72% “18:.7186  >7.0a5 .138 2669
26.506 23.7% 812.2%  57,.i% 1% 20515
25.207 2¢.228 370.897 >7.600 219 25.286
23.525 28.78 321.0%  >8.1e5 254 23.%0%
22,713 25.307 266,243 58,708 342 22706
19,711 25.7% 223.'1) 29.21% 362 19.980
10,067 260178 18u,.8% 79,639 <403 17.977
16,008  20.447 15A.758 59,937 438 thelln
15.066  26.520 151.872 30,026 .07 15.09
13,936 264566 196.59% 20,040 497 13.959
13.23%  26.631 150,013  10.1me .526 13250
12.587  26.683 138,567 v0.230 .553 12,587
11,780 26-7us 128,158 10.304 L 11.839
11.209 26-780 123,893 +0.358 .60%
10,665 26:82% 119,811 «0,800 629
10,208 26.864 115.033 10,852 .652
9,705 26.A9 111,363 10,833 «67%
9.377 26949 108,598 30.522 597
9.3a3  26-932 106,987 30,537 s
9,142  26.939 105,806 10,547 L740
08.908 26.958 103,678 30.571 .760
8,612 26.979 100,836 30,597 781
8.613 20992 98.964  30.615 .801
e.21a  27:010 96.79%  30.636 .82t
7,897  27.03% 93.5%0 10.6w7 880
1.496  27.051 91,138°  30.691 658
7.070  27-076 87.73%  30.72e 876
6,971 27.113 83,638  10.7a3 .89y
6,783  27.129 81,818 30,7a3 .909
6,686 27-148 78,8°3  10.804 928
6,938  27.167 76.%67 30,859 K 1 34,708
OceaN COLOR 4 CIRCULATINN STATION %2
BP17=RE<77  LaTituns. 2% 22.3 n  LONGITUDF A1 53.8 w
POTEMP  S16Ma=T  SVanow clama«f  O¥w WGT.  AVSALIN awlgep
26,118 23:6%3 N26.128  37.007 .009 35,831 26.121
26,123  23+639 426.9% 27.00% .081 36.130
26,159  23-850 825.688  27.015 .09 244133
25,857  23.716 819,882  57,0a% .138 254858
25,826 23.793 872,223 57.1e87 T 25,348
24,729 23:9% 397,263 57,333 .218 28,761
26,073 200206 369,111 27,635 263 2s.089
18,070  26.691 138.5%  v0.208 283 18081
12.861  26:77) 127.838  30.309 «310 12,923
12,519  26.785 126,017  30.328 . 338 12,869
10,681  26-857 118.90s 0,833 359 10.063
9,636  26.8% 118,038 10,491 .382 3. 032 9.633
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Appendix C: Suspended Sediment Data
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OCEAN COLOR CRUISE

CAST 2 CAST 2C CAST 3A
'DEPTH  CONCENTRA- DEPTH CONCENTRA- DEPTH - CONCENTRA-
(m) TION (mg/1) (m) TION (mg/l) (m) TION (mg/1)
1 - 0.17 26 0.27 S 0. 54
10 - 0.95 35 0.91 5 0.75
30 1.76 38 0.93- 10 0.58
40 0.58 :
CAST 4A CAST 5A CAST 6
1 1.05 - 1 0.83 1 0.57
6 0.4l 6 0.79 55 0.50
12 0.63 8 0.81 300 0.27
10 0.78 500 1.47
12 1.20 750 0.22
14 1.87 950 0.79
CAST 7 CAST 8D- CAST 8F
2 0.9 1 1.88 1 1.76
30 0.83 20 0.21 : :
60 0.55 30 0.22
100 0.31 45 1.46
150 1.24 47 0.23
225 0.45 49 0.21
70 0.09
CAST 8G CAST 9A CAST 9B
1 1.64 1 1.54 2 1.37
6 1.60 8 0.67
10 0.82 13 0.80
14 1.02 15 1.86
CAST 10 - CAST 11D CAST 18
1 0.45 1 0.13 204 - 0.52
38 0.27 45 0.28
75 0.91 49 0.26
125 0.69 52 0.28
225 1.04 - 120 0.29
CAST 19 | CAST 23 CAST 28
187 0.27 164 0.22 179 0.44
CAST 30

140 0.30
- 31
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