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These reports provide a medium for the documentation and dissemination of
. data in a form directly useable by the scientific-and engineering communities.

Generally, the reports will contain raw and/or analyzed data but will not con­
tain interpretations of the data. Such compilations will commonly have been pre­
pared in support of work related to the programs and interests ofthe Ocean Science
and Surveys (OSS) sector of the Department of Fisheries and Oceans.

Data Reports are produced regionally but are numbered and indexed nation­
ally. Requests for individual reports will be fulfilled by the issuJ'rig"establis'hment
listed on the front cover and title page. Out of st9~Gk;'I;t~:ports ).\;IilI !ge;~!?pp1iei:l-~0r.a:fee
by commercial agents. . _.

Regional and headquarters establishments of Ocean Sciencerand Surveys
ceased publication of their various report series as of December 1981. A complete
listing of these publications and the last number issued under each title are pub­
lished in the Canadian Journal of Fisheries and Aquatic Sciences, Volume 38:
Index to Publications 1981. The current series began with Report Number 1 in.
January 1982. ..

Rapport statistique canadien
sur l'hydrographie et les sciences oceaniques

Ces rapports servent de vehicule pour la compilation et la diffusion des don­
nees sous une forme directement utilisable par les scientifiques et les techniciens.

En general, les rapports contiennent des donnees brntes ou analysees mais ne
fournissent pas d'interpretations des donnees. Ces compilation's sont preparees Ie
plus souvent al'appui de travaux reli,esJU;IX progmI11rpes,et'\D..terets du service des"
Sciences et Leves oceaniques (SLO)dG ministere des Peches'et des Oceans.

Les rapports statistiques sont produits a l'echelon regional mais sont numer­
otes et places dans I'index a l'echelon national. Les demandes de rapports seront
satisfaites par I'etablissement auteur dont Ie nom figure sur la couverture et la page
de titre. Les rapports epuises seront fournis contre retribution par des agents
comrnerciaux.

Les etablissernents des Sciences et Leves oceaniques dans les regions et a l'ad­
ministration centrale ont cesse de publier leurs diverses series de rapports depuis
decembre 1981. Vous trouverez dans I'index des publications du volume 38 du
Journal canadien des sciences halieutiques et aquatiques, la liste de ces publica­
tions ainsi que Ie derniernumero paru dans chaque categoric. La nouvelle serie a
commence avec la publication du Rapport n'' 1 en janvier 1982.
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Abstract

Macdonald, RW., M. O'Brien, E.C. Carmack, R Pearson, F.A. McLaughlin,
O. Sieberg, J. Barwell-Clarke, D.W. Paton and D. Tuele 1995. Physical and
Chemical Data Collected in the Beaufort, Chukchi and East Siberian Seas,
August - September 1993. Can. Data Rep. Hydrogr. Ocean. Sci.: 139, 288pp.

During a cruise aboard the CCGS Henry Larsen water properties were
measured in the Beaufort Sea, Canada Basin, Chukchi Sea and East Siberian
Sea as part of a study investigating the transport and fate of contaminants in the
western Arctic Ocean. The oceanographic support measurements reported here
include conductivity-temperature-pressure (CTD) profiles and chemical
measurements made on water collected by a rosette sampler (salinity, dissolved
oxygen, orthophosphate, reactive silicate, nitrate and nitrite, chlorophyll a,
particulate organic nitrogen and carbon and total suspended solids).

Key words: Arctic, Beaufort Sea, Canada Basin, carbon, chlorophyll a, Chukchi
Sea, CTD, East Siberian Sea, nitrogen, nutrients, oceanography, oxygen,
salinity, temperature, total suspended solids.
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Macdonald, RW., M. O'Brien, E.C. Carmack, R. Pearson, F.A. McLaughlin,
O. Sieberg, J. Barwell-Clarke, D.W. Paton and D. Tuele 1995. Physical and
Chemical Data Collected in the Beaufort, Chukchi and East Siberian Seas,
August - September 1993. Can. Data Rep. Hydrogr. Ocean. Sci.: 139, 288pp.

Au cours d'une mission abord du CCGS Henry Larsen certaines proprietes
hydrographiques des eaux de la mer de Beaufort, du bassin Canada, de la mer
Chukchi et de la mer de Siberie est ont ete rnesurees dans Ie cadre de travaux
de recherche sur Ie transport et Ie devenir des contaminants dans l'ocean
Arctiques ouest. Les donnees oceanographiques de support presentees dans ce
rapport comprennent des profils conductivite-temperature-presslon (CTD) et des
mesures chimiques sur des echantillons d'eau obtenus avec une rosette
(salinite, oxygene dissous, orthophosphate, silicate reactif, nitrate et nitrite,
chlorophylle a, azote organique et carbone particulaireet solides totaux en
suspension).

Mots·ch~s : Arctique, mer de Beaufort, bassin Canada, carbone, chlorophylle a,
mer Chukchi, cro, mer de Siberie est, azote, nutriments, oceanographie,
oxygene, salinite, temperature, soli des totaux en suspension.
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1. INTRODUCTION

The objectives of this cruise were (1) to recover, service and redeploy
four moorings in the Beaufort Sea at 100m and 3300m and (2) to carry out an
oceanographic section in the Canadian Basin comprising the Beaufort, Chukchi
and East Siberian seas, measuring water properties and collecting sediment
cores. In part, this cruise was a preparation for a major oceanographic section
to be carried out in 1994 (AOS-94). Sampling included water, sediments,
suspended particulates and zooplankton. The data assembled in the present
report includes only the standard supporting oceanographic determinations:
conductivity-temperature-pressure profiles; % transmissivity, fluorescence and
photosynthetically active radiation (PAR) profiles; bottle measurements for
salinity, temperature, nutrients, dissolved oxygen, Chi a, particulate organic
carbon and nitrogen, and total suspended solids.

Additional measurements (not reported here) have been or will be made
for water-column tracers (freons and carbon tetrachloride, 8180 , helium/tritium,
barium) and for contaminants (hexachlorocyclohexanes (HCHs), 137CS, 1291,
239.240pU, 9OSr). Sediments were collected at several stations with a large box
corer and were sectioned aboard ship and will be analyzed for contaminants
(organochlorines, PAH, metals and radionuclides). Samples of zooplankton were
collected for organochlorine determination and large volumes of water were
filtered to collect suspended particles for organochlorine determination.

This project was carried out aboard the ice breaker CCGS Henry Larsen
(lOS mission #9324). The field work was divided into two legs: the first, from 15
to 25 August involved mooring activities in the Beaufort Sea and Canada Basin;
the second, from 25 August to 25 September, focused on the oceanography of
the Chukchi and East Siberian seas. This expedition was a cooperative mission
involving scientists from Canada (Institute of Ocean Sciences and Bedford
Institute of Oceanography), Russia (Institute of Nature Conservation) and the
United States (University of Washington and Scripps Institution of
Oceanography).

Within the context of global change and contaminants, the Larsen-93 expedition
had as key scientific objectives :

• To continue time-series measurements at the Arctic Ocean Climate Station
sites in the Canada Basin by recovering and redeploying moorings and
obtaining ancillary oceanographic measurements.

• To investigate the regional oceanography of the Chukchi and East Siberian
shelves.
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• To measure contaminant burdens in the water column and in sediments and
zooplankton.

1.1 Overview of the Field Work

The sampling program for mission #9324 accomplished the following (data
summarized in this report are outlined in bold font):

• Collect conductivity-temperature-depth (CrO) data.

• Collect fluorometer, transmissometer and PAR measurements.

• Collect water samples for the determination of nitrate plus nitrite, silicate,
orthophosphate, salinity, temperature, dissolved oxygen, chlorophyll a,
particulate organic carbon and nitrogen, total suspended solids, CFCs,
total CO2, 513C, alkalinity, 5180 , tritium/helium, barium, HCHs and
radionuclides.

• Collect samples for organochlorine determination from particulate and
dissolved phases of the water column (large volume filtration and in-situ
pump sampling).

• Collect zooplankton samples for organochlorine analysis using vertical net
hauls.

• Collect sediment box cores for a variety of analyses including contaminants
(e.g, metals, PAH, organochlorines, radionuclides).

• Recover time series mooring at station A01-92 in the Canada Basin.

• Redeploy time series mooring for a period of 2 years at station A01-93.

• Recover mooring at station AM1-92 in the Mackenzie Canyon.

• Redeploy mooring at station AM10-93 for a period of 2 years at the edge of
the Mackenzie Canyon.

• Deploy moorings in Herald Canyon.

2
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• Collect data on current profiles (using Acoustic Doppler Current Profilers)
over the Barrow Canyon and Chukchi Slope.

1.2 Station Locations and Information

Figure 1(a-d) is a series of charts showing the station locations in the Beaufort,
Chukchi and East Siberian seas during the 9324 mission. The locations for
Guildline or FSI CTD casts were determined using a Trimble Transpak GPS
located near the CTD acquisition system with an antenna mounted on the
starboard side of the ship two decks up from the boat deck. The locations for
Sea-Bird CTD casts were taken from the ship's navigation system on the bridge.
The positions are expected to be within 1DDm of the true position.

Table 1 provides a chronological list of the CTD profile locations (start of cast),
indicates the instrumentation used in the profiling, and whether or not water
sampling was done for that cast. Where more than one cast was done at a
station separate coordinates are given for each cast.

2. METHODS

2.1 Field Sampling - Rosette Casts

The water sampling and CTD casts were carried out from the starboard boat
deck using a 24-bottle GO (General Oceanics) rosette sampler outfitted with 24
1.0 L BIO-design bottles. In addition to the CTD instrumentation, the system also
included a Sea Tech transmissometer, a Sea Tech Fluorometer, a dissolved
oxygen probe, and a PAR sensor. The rosette package was lowered over the
side using a crane and winch and the rosette was placed on a flat trolley once
on deck and pulled by means of a come-along into a heated container for the
water sampling. The instrumental data were collected on a PC located in the
CTD/Rosette lab by means of a conducting cable.

2.2 CTD (Conductivity-Temperature-Depth) Systems

Four CTDs were used during the cruise, two from Guildline, one from FSI and
one from Sea-Bird. The FSI instrument was the main CTD and was attached to
the rosette for the duration of the cruise. For several of the rosette casts we
attached one of the Guildline CTDs to the rosette (in place ota bottle) to obtain
an intercomparison between the two CTDs on the rosette, Guildline CTDs were
also used on their own in cases where water sampling was not needed, and the
Sea-Bird CTD was used for CTD-only casts in shallower water. Tables 2-8 list
the CTDs, their serial numbers and configurations, external sensors used, '
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intercomparisons made, and the uncertainties based on instrumental
specifications, calibrations, and bottle intercomparison data.

The two Guildline eTOs and the FSI eTO transmitted their data in "real-time" via
a 3500 m, three conductor sea-cable to their matching deck units. For each of
the three eTOs the data were transmitted at 25 samples per second. The FSI
data were logged on an ALR 486 desktop MSOOS computer and the Guildline
data were logged on a Toshiba T5200 portable computer. The GO 1016 rosette
pylon also communicated real-time with its deck unit via the sea cable and was
controlled by the T5200 portable computer.

The general configuration used for sharing the sea-cable between the various
instruments was to run the FSI eTO through two of the conductors and to run the
rosette underwater unit through the remaining conductor and the shield. When
an additional Guildline eTO was mounted on the rosette, it shared the rosette
conductors. Sharing a single conductor between the Guildline eTO and the
rosette was accomplished by switching between the two manually; the Guildline
eTO was powered on the downcast to collect data and then switched manually
to the rosette to trip bottles on the up-cast.

The Sea-Bird eTO recorded internally and therefore needed no external
conductors. Sea-Bird casts were done by lowering the instrument on the end of
a hydrowire. The data were logged at 2 samples per second during the cast
and then transferred to the ALR computer by serial cable after the cast was
completed.

2.2.1 Data Collection Methods

All rosette casts and casts involving the Guildline eTOs along were taken from
the ship's starboard boat deck. The rosette and C'Tfrs were positioned over the
side using the ship's starboard cargo crane and lowered using a hydraulic-winch.

The Sea-Bird eTO casts were taken from the port side of the ship's foredeck.
The eTO was positioned over the side and lowered using a hydraulic winch and
A-frame.

The temperatures on deck varied from about 5 "c to -10°C. To prevent
freezing of the eTDs and rosette, we stored them in a specially designed
"hanger" constructed from a pair of 8'x12' cargo containers. The rosette and
eTOs were kept in the container at room temperature until just before the cast
When they were rolled out on deck and deployed. The Sea-Bird eTO used from
the foredeck was brought into the forecastle between casts.

4
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2.2.2 Instrument Problems

2.2.2.1 FSI Current Setting Too Low

The data from casts 4,5 and 6 taken with the FSI eTO were extremely spiky.
This apparently was caused by setting the current level too low for the FSI deck
unit power supply. After cast 6 we increased the current level and the FSI CTO
performed virtually spike-free for the rest of the cruise.

2.2.2.2 Guildline RF Interference

Both Guildline CTOs suffered from sporadic bursts of noise spikes. We were
able to determine coincidence between these bursts and the ship's radio
transmissions. A shielded deck-cable running from the winch to the CTO deck
units grounded at the deck unit end did not appear to prevent this interference.
This has been a common problem with the Guildline CTOs, in our experience,
which required data from every cast taken with the instrument to be despiked.

2.2.2.3 PressurelTime Drift with Guildline Temperature & Conductivity Data

As discussed fully in sections 2.4.3 and 2.4.4, comparisons between the FSI and
Guildline CTOs show significant drifts in Guildline temperature and conductivity
readings over the duration of each cast. There are also significant offsets in
these channels between casts.

Evidence suggests that the drift is due to a difference between the CTO internal .
temperature and the water temperature. The most likely reason for this problem
is that we kept the eros at room temperature until just before a cast and then
soaked them at the surface only for 2 to 3 minutes before profiling.

, 2.2.2.4 Air Bubbles Trapped in Guildline Conductivity Cell

For many of the Guildline ero casts we found that the conductivity readings did
not change to surface water values when the ero was first put in the water and
remained close to zero for some time. We attribute this problem to air bubbles
trapped in the conductivity cell. We were able to correct the problem by
repeatedly lowering the CTO to some depth below 20 m and then bringing it
back to the surface (thereby clearing the air bubble). Thls problem persisted
over the duration of the cruise despite efforts to keep the conductivity cells clean
and wetted with alcohol at all times when the eros were out of the water.

In most cases this problem was identified at the start of the cast and eliminated
before the actual cast was recorded. In a few cases, however, the problem was
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not identified before the cast started or it was ignored because the Guildline
CTD was on the rosette and we knew that we would recover good data from the
FSI CTD. Casts corrupted in this way have not been included in this report.

2.2.2.5 Sea-Bird Electronic Problems

On the last day of CTO casts (casts 103-115), the Sea-Bird CTO 1031
developed an electronics fault that caused it not to record large sections of data

,during the casts. Because the Sea-Bird is an internally-recording CTO, we could
not tell if this happened until after the cast was completed. Generally, the lost
records occurred during the first 50 to 80 m of the cast and then after that the
instrument worked well. As a result, we were able to reconstruct the corrupted
profiles from the up-cast data. However, this procedure introduces additional
uncertainty in the temperature and salinity readings because sampling occurs in
the wake of the CTO as it rises through the water producing turbulence and
potentially contaminating temperature.

2.2.3 Data Processing

The steps outlined below were performed in the processing of each CTO cast

2.2.3.1 FSI CTD Data

1. The raw, binary, data collected from this CTO were converted to an ASCII
format. Since pre-cruise pressure, temperature, and conductivity calibration
coefficients for this CTO were entered into the CTO itself the values for
these channels were in engineering units. However, the values for the
transmissometer, fluorometer, and PAR sensor were still raw at this point.

2. The raw ASCII data were converted to engineering units for all channels and
salinity was calculated. For the transmissometer and PAR sensors we used
pre-cruise calibration coefficients and for the fluorometer we used nominal
coefficients based on the fluorometers selected sensitivity range.

3. The casts were processed using an automatic despiking program to remove
noise spikes.

4. A 0.45 second delay exponential filter was applied to the conductivity data to
match its time response with that of temperature. To compensate time
properly for some of the casts, it was also necessary to delay the
temperature data by shifting it a number of records relative to the conductivity
data.

6
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5. The pressure data were adjusted to match the post-cruise calibration using
the following formula:

Corrected Pressure = Pressure x 0.999185 + 2.0

6. Based on comparisons with bottle data, the conductivity was corrected using
the following formula:

Corrected Conductivity = Conductivity x (Julian Day x 0.5957 x 10.5

+0.99907)

This formula corrects the conductivity for a slow drift with time over the length
of the cruise.

7. All swells and up-casts were removed from the data.

8. The data for each cast were decimated into one-decibar bins using a simple
averaging process.

9. The temperature and salinity data were filtered using a 1 decibar low-pass
filter to remove spikes from the salinity that could not be adequately removed
by time compensation.

10.Derived oceanographic quantities were calculated from the pressure,
temperature, and salinity data using the algorithms given by Fofonoff and
Millard [1983].

2.2.3.2 Guildline CTDData

1. The raw, binary, data collected from this CTD were converted to an ASCII
format.

2. The raw ASCII data were converted to engineering units for all channels
using pre-cruise calibration coefficients and salinity was calculated.

3. The casts were processed using an automatic despiking program to remove
any noise spikes. For some casts, additional manual despiking was required.

4. For two of the casts (68,69), the temperature data tlrne response had to be
adjusted to match that of the conductivity. This was done by applying a 0.3
second exponential filter to the temperature data and then delaying the
temperature by 2 records relative to the other channels.

7



5. For the Guildline CTD5 only, the pressure data were adjusted to match the
pressures measured by the FSI in casts involving the two CTDs using the
formula:

Corrected Pressure =Pressure x 1.006667 - 0.6667

6. All swells and up-casts were removed from the data.

7. The data for each cast were decimated into one-decibar bins using a simple
averaging process.

8.. Based on comparisons with the FSI CTD, the conductivity and temperature
were corrected using the coefficients A and B listed in Table 3 and applying
the following formula:

Corrected Value = Measure Value + A + B x Pressure

.11.The temperature and salinity data were filtered using a one-decibar low-pass
filter to remove spikes from the salinity that could not be adequately removed
by time compensation.

12. Derived oceanographic quantities were calculated from the pressure,
temperature, and salinity data using the algorithms given by Fofonoff and
Millard [1983].

2.2.3.3 Sea-Bird CTD Data

1. The raw, HEX.;ASGII, data from this CTD were converted to an ASCII format.

2. The raw ASCII data were converted to engineering units for all channels
using pre-cruise calibration coefficients and salinity was calculated.

3. Each cast was processed to compensate for the differences in the time
responses of the temperature sensor and the conductivity cell. This was
done by delaying the temperature data by 3 records and the conductivity data
by 1.5 records.

4. The pressure, temperature, and conductivity data were filtered using a 3 Hz
low-pass filter to smooth out sensor noise and match sensor response times.
Salinity was recalculated at this point.

8
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5. Casts 103 to 115 were reconstructed from the up-cast and available sections
of the down-cast.

6. All swells and up-casts were removed from the data.

7. The data for each cast were decimated into one-decibar bins using a simple
averaging process.

8. Based on comparisons with the Guildline CTD SIN CTD5 data, the
conductivity was corrected using the following formula:

Corrected Conductivity = Conductivity x 1.06249 - 0.0397

9. The salinity data was filtered using a one-decibar low-pass filter to remove
spikes from the salinity that could not be adequately removed by time
compensation.

10.Derived oceanographic quantities were calculated from the pressure,
temperature, and salinity data using the algorithms given by Fofonoff and
Millard [1983].

2.2.4 eTD Data Validation

Data were validated in several ways including comparison of pre-cruise and
post-cruise calibrations, comparison of CTD with bottle data, and
intercomparisons between CTDs.

2.2.4.1 Summary of Accepted Uncertainties

From the following analysis, the accepted uncertainties in the various CTO
sensor readings are as follows:

2.2.4.2 FSI eTD Data

The first step in validating the data was to assure that the FSI CTO data, as
measured for all rosette casts, was accurate. The FSI data were then used as
the benchmark for the data from the other CTOs.

Pressure

The pressuresensor electronics in the FSI CTO includes an internal temperature
sensor which is used in factory calibrations to determine the temperature effect

9



on pressure readings. Therefore, the factory calibrated pressure readings are
supposed to be fully corrected for instrument temperature.

When we performed a post-cruise calibration in our labs, however, we found that
the factory calibration agreed with ours at room temperature but not at freezing
temperatures. At 0 °C there was a two-decibar offset at zero decibars,
decreasing toa zero offset at 3000 decibars. Since our casts were primarily in
water at 2 to -2°C, we applied a correction to the FSI pressure data to adjust the
calibrated readings to match the sensor's response (Corrected Pressure =
Pressure x 0.999185 + 2.0)

Temperature

The pre-cruise temperature calibration was compared to the post-cruise
calibration and found to agree to within 0.002 Co over the range -2 to 10°C.
We also compared some of the deep potential temperature readings with
historical data from the same areas finding agreement to within the accuracy of
the instrument. As a result, we considered the temperature values based on the
pre-cruise calibration valid.

Conductivity/Salinity

The FSI conductivity data were validated by comparison with the conductivity
calculated from the rosette bottle samples. The bottle conductivities were
calculated from the bottle salinities (measured using a Guildline Autosal
laboratory salinometer) and the CTD temperature measured at the time the
bottle was tripped. Bottle and CTO conductivities were used from casts
spanning the entire cruise. However, only samples collected deeper than 300 m
were used because relatively high gradients in the water column above that
depth confound such an intercomparison.

Figure 2, the ratio of bottle conductivity/CTD conductivity vs. pressure, shows no
apparent correlation between bottle conductivity/CTD conductivity and pressur-e.
However, Figure 3, a plot of the same bottle conductivity/CTD conductivity ratios
vs. Julian Day, shows a general trend in the ratio between the two conductivities
as a function of time. The best linear fit (Corrected Conductivity =Conductivityx
(Julian Day x 0.5957 x 10.5+ 0.99907)) was used to remove this drift from the
FSI CTD data. The CTO salinity was recomputed from the corrected
conductivity and the differences between the CTD and bottle salinities were
calculated (Table 5; Figure 4).

10
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2.2.4.3 Transmissometer, Fluorometer, and PAR Data:

The transmissometer and PAR data are calculated using pre-cruise calibration
coefficients. Because no independent measurement exists for validating these
measurements, the data are considered accurate to within the accuracy of the
sensors.

The fluorometer was not calibrated prior to the cruise and therefore nominal
coefficients have been used to produce chlorphyll concentrations as a function
of fluorometer raw readings. The fluorometer will eventually be calibrated based
on chlorophyll concentrations measured from the bottle samples.

2.2.4.4 Guildline CTO SIN CTDS Data

The data from Guildline CTO SIN CTOS was validated by comparing the 1 metre
averaged eTOS with the "benchmark" FSI CTO data for casts in which both the
FSI CTO and CTOSwere lowered on the rosette together (see Table 6 for
listing).

Pressure

Pressure readings from the two CTOs were compared by using the pressures
associated with key features in the cast profiles including, for example, the
maximum depth of the casts. This comparison yielded an adjustment formula for
the Guildline CTO SIN CTOS (Corrected Pressure = Pressure x 1.006667 ­
0.6667) which was applied to all CTOS data before further processing.

Temperature

The differences between the FSI temperature and CTOS temperature were
calculated and are shown in Figure 5 as a function of pressure. Three things
can be readily observed from this plot:

1. The water column above 300 m is variable with depth and the high gradients
mask the small temperature offsets sought in the intercomparison.

2. There is a definite drift in the differences as a function of pressure (or time
during the cast).

3. There is a varying offset in the temperature differences that does not appear
to be a linear function of time. (The cast 75-76 difference is closer to the 52­
53 difference, which is 4 days away, than the 77-78 difference which is 2
hours away.)

11



We believe that the differences between the FSI CTO and CT05 are not simply
a function of pressure but are due to variations in the CT05 electronics as a
function of the difference between internal CTO temperature and ambient
temperature. This hypothesis could be tested by performing a number of lab
tests using dummy sensors and varying calibration bath temperatures. In the
absence of such testing, we have applied only a simple temperature correction
as a function of pressure to the CT05 data (Corrected Temperature =
Temperature + Pressure x 0.35714 x 10.5) . Figure 6, a plot of the difference
between the FSI CTO temperature and the CT05 corrected temperature data vs.
pressure, indicates that the corrected CT05 temperatures agree with the FSI
temperatures to within ±G.005 Co for the 3 intercomparison casts.

Conductivity/Salinity

As in the case of temperature, the differences between the FSI conductivity and
CT05 conductivity were calculated (Figure 7). The conductivity intercomparison
shows trends and offsets similar to those shown in the temperature
intercomparison (Figure 5) supporting the notion that the differences arise from a
common source -- i.e., electronic drift as a function of internal temperature.

As with the temperature comparison, the best correction that could be applied to
the CT05 data without further extensive laboratory testing was a simple
pressure correction (Corrected Conductivity = Conductivity + 0.9 x 10-4 +
Pressure x 0.1 x 10·s) shown in Figure 8.

The corrected salinities for eT05 were computed from the corrected
temperatures and conductivities and the difference between the FSI salinities
and CT05 corrected salinities were calculated. Figure 9, a plot of the salinity
differences as a function of pressure, indicates that the CTOS corrected
salinities agree with the FSI salinities to within ±0.006 PSU.

2.2.4.5 Guildline CTC SIN 53501 Data

The data from Guildline CTO SIN 53501 were validated by comparing the 1
metre averaged 53501 and FSI CTO data from simultaneous casts. Only two
such casts were performed during the cruise in which both the FSI CTO and
53501 were lowered on the rosette together (Table 7).
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Pressure

Pressure readings from the two CTDs, which were compared by matching the
pressures associated with key features in the cast profiles, showed agreement to
within 1 decibar at all depths.

Temperature

The differences between the FSI temperature and 53501 temperature were
calculated. Figure 10 shows an even more pronounced drift in temperature
difference with pressure (or time during the cast) than was seen with CTD5,
suggesting the problem to be common to both Guildline CTDs. As with CTD5,
only a simple pressure correction could be applied without further lab work
(Corrected Temperature = Temperature - 0.0135 + Pressure x 0.1199 x 10-4).
Figure 11 indicates that the corrected 53501 temperatures agree with the FSI
temperatures to within ±O.01 Co from 500 metres and below for the casts
compared.

Conductivity/Salinity

As with the CTD5, the 53501 conductivity showed a drift in difference from the
FSI conductivity as a function of pressure (or time during cast) which was
corrected (Figure 13) using a simple formula (Corrected Conductivity =
Conductivity - 0.08 x 10-4 + Pressure x 0.1 x 10.6) .

The corrected salinities for 53501 were computed from the corrected
temperatures and conductivities and the difference between the FSI salinities
and 53501 corrected salinities were calculated (Figure 14). The 53501
corrected salinities agree with the FSI salinities to within ±0.006 PSU from about
500 metres anddeeper.

2.2.4.6 Sea-Bird CTD Data

Because there were no casts done using the FSI CTD and the Sea-Bird CTD
simultaneously, the "corrected" Guildline CTD5 data were used as the
benchmark for the Sea-Bird CTD readings. The data from Sea-Bird CTD SIN
1031 were validated by comparing the 1 metre averaged 1031 and Guildline
CTD5 data from a single simultaneous profile (casts #88,89). There are
shortcomings associated with this procedure:
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1. The Guildline CTD5 has already been shown to have problems with sensor
drift over time.

2. The CTD5 cast had unreliable conductivity readings in the first 25 metres,
probably the result of an air bubble trapped in the cell.

3. The intercomparison cast was relatively shallow (175 m). In all other
intercomparisons we have found the water above approximately 300 m to
contain too much environmental variance for sensitive intercalibration.

4. There is only a single intercomparison cast with no way to determine
instrument drift over time.

Despite these limitations, the following analysis will show the comparison of
these two casts to be useful. From the temperature and salinity profiles of cast
89 (Figure 15) we can see that the best regions (low gradients) for the
intercomparison are from 30 dBars to 100 dBars and from 140 d,Bars to 175
dBars.

Pressure

Pressure readings from the two CTDs, compared by matching the pressures
associated with key features in the cast profile, showed agreement to within 1
decibar at all depths.

Temperature

. The differences between the CTD5 temperature and 1031 temperature were
calculated. From Figure 16 we can see that for the regions where there are not
rapid temperature changes with depth, the two eTOs agree to within 0.01 Co
which is the specified accuracy of the Sea-Bird CTO. Therefore, the limited data
do not suggest that any corrections need be applied to the 1031 temperatures.

Conductivity/Salinity

The differences between the CTD5 conductivity and 1031 conductivity were
calculated (Figure 17). The large difference at depths less than 25 m is
probably the result of a bubble caught in the CTD5 conductivity cell. However,
the conductivity differences below 25 m are due to a calibration problem with
1031 which we corrected with a simple formula (Corrected Conductivity = ­
0.0397 + Conductivity x 1.06249) and the results are shown in Figure 18. The
corrected salinities for 1031 were computed from the corrected conductivities
and the difference between the CTD5 salinities and 1031 corrected salinities are
shown in Figure 19. From 40 to 100 dBarsand from 120 to 175 dBars, the 1031
corrected salinities agree with the FSI salinities to within 0.02 PSU.
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2.3 Chemistry Sampling and Analyses

Samples were drawn from the 10 l BOT bottles on the GO rosette inside a
heated container. The order of sampling was: CFC; helium/tritium (copper tube);
dissolved oxygen; total CO2; tritium (1l glass bottle); carbon isotopes; nutrients;
oxygen isotopes; barium; salinity; chlorophyll a (if sufficient water remaining).
Additional bottles were tripped at a given depth when sampling for HCH, TSS,
POC/PON, CHLa and radionuclides due to the larger volumes of water required.
Each sample bottle on the rosette was given a unique identifier number of six
digits. Additional bottles tripped sequentially at the same depth were assigned
the same identifier number plus a letter A, B, Cor O. CTO casts and water
sampling were co-ordinated and the instrumental data at bottle trip depths is
reported in Appendices 5.2 and 6.5 together with water chemistry data. See
Appendices 6.3 and 6.6 for chemistry profile plots and Appendix 6.4 for property­
property plots.

2.3.1 Laboratory Methods

The precision of the methods used was estimated by analysing replicates and is
expressed as the pooled standard deviation sp' which is calculated as

2I v S
t i

S =
P Iv

i

and where v.= n. -1 degrees of freedom, and the n. and S,', refer to the
1 1 1

number of replicates and their standard deviation for the individual components
used in the pooled standard deviation calculation.

2.3.1.1 Temperature

Temperatures at the bottle depths were obtained from the CTO records from the
same cast. The pressure was recorded on a log just prior to tripping the bottles
and this pressure was used to match to the CTO records. The shallowest CTO
records are at 2 decibars. In the chemistry data tables, the CTO salinities and
temperatures at the bottle depths are reported along with the chemistry data.
See Section 2.2 for further details on the temperature data.
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2.3.1.2 Salinity

Salinity samples were drawn into 200 mL glass salinity bottles, after 3 rinses,
from 10 L BOT bottles. The samples were then tightly capped. and shipped back
to lOS for analysis on. a Guildline Autosal (model 8410). Data are reported in
practical salinity units (psu) [Lewis and Perkin, 1978]. The salinometer was
standardized against Standard Sea Water of salinity 34.998 (K15 = 0.99994
which was obtained from Standard Sea Water Service, Institute of
Oceanography, Wormley, Godalming, Surrey, England. For mission #9324, the
overall precision of sampling and analysis was evaluated from a set of 28
duplicates (pairs collected from the same depth and bottle). The pooled
standard deviation (sp) was 0.0025 psu with 27 degrees of freedom. In the data
tables, the CTD salinities at the bottle depths are included. See section 2.2 and
Figures 2, 3 and 4 for a comparison of CTD and bottle salinities. Differences
between salinometer and CTD salinities exhibit more scatter above 300 meters
and are not included in this compar.ison.

2.3.1.3 Dissolved Oxygen

Dissolved oxygen samples were "pickled" immediately in the field and taken to
the laboratory on the ship for determination by the Micro-Winkler technique
[Carpenter, 1965]. Analyses were carried out within 24 hours of collection.
Calibration of the thio-sulphate solution was performed daily with each titration
set by using a Sagami primary standard K103. Precision of the method was
monitored during calibration and with blind replicates sampled from the same
BOT bottles. The pooled standard deviation for 37 pairs was 1.73 JlM.

2.3.1.4 Nutrients

Water samples for nutrient determination were collected into glass and
polystyrene test tubes (2 glass and 2 polystyrene tubes per sample) after three
rinses. Nutrients (silicate, nitrate plus nitrite and orthophosphate) were
determined in the laboratory on the ship using Technicon Autoanalyzer /I
components. Reactive silicate and nitrate plus nitrite were determined according
to Technicon Industrial Methods No. 186-72 Wand 158-71 W respectively, and
soluble orthophosphate was determined using a modified Technicon method
[Brynjolfson, 1973]. Sagami standards were used to calibrate secondary
standards which were prepared daily in 30.5 giL NaCI solutions. Most of the
water samples were analyzed in duplicate and the average is reported in the
tables. The precision of the determinations, based on these duplicates, was
found to be: silicate, s, =0.38 JlM, degrees of freedom =222; nitrate s, =0.10 J.lM,
degrees of freedom =220; phosphate sp =0.02 JlM, degrees of freedom =222.
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2.3.1.5 Chlorophyll a and phaeo-pigments

Chlorophyll samples were taken down to a maximum depth of 325 m and were
subsampled directly from the 10 L BOT bottles into 1 L polybottles. Onboard
ship, 1 to 2 L samples were filtered onto 24 mm GF/F filters using a low vacuum
filtration. The filtration castles were rinsed down with 3.2% NaCI and about one
mL of a 1% suspension of MgC03 was squirted onto the filter just before the
filtration was complete. The filters were then folded in half and wrapped in a
Whatman filter, labelled, placed in a dark bottle containing dry silica gel and
placed in a -20°C freezer until analysis. During the filtration and storage, the
samples were kept dark as much as possible. At lOS, chlorophyll a and phaeo­
pigment levels were determined fluorometrically with a Turner Design
fluorometer (model 10-AU-005) which was standardized with pure Chlorophyll
[Strickland and Parsons, 1972]. No deep samples were taken for chlorophyll.
Chlorophyll a and phaeo-pigment values were corrected for filter blanks which
were treated in exactly the same way as samples and the average filter blank
was subtracted from each sample as an equivalent weight (Ilg) of chlorophyll or
'phaeo-plqment per filter.

Filter blanks:
0.00089 ± .00091 Ilg Chla per filter, n=5
0.00369 ± 0.00269 Ilg Phaeo-pigment per filter, n=5

, There were no duplicate samples filtered and analyzed for chlorophyll on this
cruise. The precision, based on duplicates from the 1992 data from this series
[Pearsonet ai, 1994] was for chlorophyll a, sp = 0.11 Ilg/L and forphaeo­
pigment, sp = 0.0059 Ilg/L for 3 duplicate pairs.

2.3.1.6 Total Suspended Solids

The TSS samples were sampled directly from the 10 L BOT bottles into acid
cleaned 2 L polybottles. Onboard ship, the samples of 4 to 9 L were filtered onto
47 mm, 0.4 urn polycarbonate nuclepore filters, rinsed 3 times with a 3%
ammonium carbonate solution, placed on a Petri-slide and stored in a -20 DC
freezer. The nuclepore filters were acid cleaned, DMQ rinsed, dried at 50 DC
and pre-weighed on a Mettler M-3 balance to 0.001 mg. The filters were
transported frozen back to lOS where they were dried overnight (12 hours) at 50
DC and weighed on a Mettler M3 balance. Large differences in TSS values from
samples taken on different days and different casts (station A01) indicate that
there may be quite a bit of patchiness in the surface layers. TSS samples were
taken at stations A01, B01, TA, TC, E01 and F09 only.
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2.3.1.7 Particulate Organic Carbon and Nitrogen

Samples of 4 to 10 L were collected in 4.5 L glass jugs from the 10 L BOT
bottles and filtered as soon as possible using a low vacuum onto 47 mm quartz
fibre filters (precombusted at 300°C for half an hour) and the glass filtration
castle was rinsed 3 times with 3.2 % NaC!. After filtration, the samples were
stored frozen at -20°C in glass petri dishes and brought back to lOS for
analysis; In preparation for analysis, the samples were dried at 50°C overnight
and then exposed to fuming HCI in a glass dessicator for 12 hours. The
samples were then again left overnight in a 50°C oven. Fresh HCI was used for
each batch and seven filter blanks were also exposed to HCI and analysed in
the same manner as the samples. The samples were analysed for carbon and
nitrogen on a CE440 Elemental Analyzer. The edges of the filters were carefully
cut off and the filters were cut in half using clean scissors. The double-drop
feature of the instrument was used; each half of the filter was pressed into a
nickel sleeve and both halves were dropped onto the ladle and combusted
together. The instrument was calibrated daily with acetanilide and acetanilide
was also run as an unknown to check the operation of the instrument. Filter
blanks were processed exactly the same as for the samples except that they
were not rinsed with 3.2% NaCI in the field. Six filter blanks were run with
average carbon and nitrogen results as follows:

Carbon blank = 19.00 119 C ± 10.15 (n = 6)
Nitrogen blank = 0.89 119 N ± 1.05 (n =6)

The CN ratios appear to be high for station A01 and also, data from the two
casts at station A01 show marked differences from each other.
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Fig. 1 (a-d) - 9324 Cruise track and station locations
Fig. 2 - Bottle conductivityl FSI CTD conductivity vs. Pressure
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Fig. 5 - FSI Temperature - CTD5 Temperature vs. Pressure
Fig. 6 - FSI Temperature - CTD5 Corrected Temperature vs. Pressure
Fig. 7 - FSI Conductivity - CTD5 Conductivity vs. Pressure
Fig. 8 - FSI Conductivity - CTD5 Corrected Conductivity vs. Pressure
Fig. 9 - FSI Salinity - CTD.5 Corrected Salinity vs. Pressure
Fig. 10 - FSI Temperature - Guildline 53501 Temperature vs. Pressure
Fig. 11 - FSI Temperature - Guildline 53501 Corrected Temperature vs.

Pressure
Fig. 12 - FSI Conductivity - Guildline 53501 Conductivity vs. Pressure
Fig. 13 - FSI Conductivity - Guildline 53501 Corrected Conductivity vs. Pressure
Fig. 14 - FSI Salinity - Guildline 53501 Corrected Salinity vs. Pressure
Fig. 15 - Temperature and Salinity Profile for Cast 89
Fig. 16 - Guildline CTD5 Temperature - Sea-Bird Temperature vs. Pressure
Fig. 17 - Guildline CTD5 Conductivity - Sea-Bird 1031 Conductivity vs. Pressure
Fig. 18 - Guildline CTD5 Conductivity - Sea-Bird Corrected Conductivity vs.

Pressure
Fig. 19 - Guildline CTD5 Salinity - Sea-Bird 1031 Corrected Salinity vs. Pressure
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FSI Temperature. cros Corrected Temperature vs. Pressure
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FSI Conductivity· CTD5 Corrected Conductivity vs, Pressure
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FSI Temperature· Gulldllne53501 Temperature vs. Pressure

o

0.02

0.015

0.01

§;
~ 0.005

e
!
!.
i -0.005
I-

-0.01

-0.015

-0.02

o 500 1000 1500

Pressure(dBar)

2500

Figure 10 - FSI Temperature - Guildline 53501 Temperature VS. Pressure--------·

FSI Temperature. Gulldllne53501 CorrectedTemperature vs, Pressure

25002000

-
~I

1000 1500

Pressure (dBar)

i,

: 'II II I II 1I11 11/
, '11'1 I II

I i ~, I ~

500

,II I 'I I'II I
I'! I

I I'

I I'
II J I ....,'f---+--------t-------t-------+---------1
1'1

, III
II

1:1: ~I
1:1 ~lll .,,1

0.02

0.015

0.01

§;
0.005!:c

e

!! 0

!.
i -0.005
l-

I

-0.01

I
-0.015 I,

I
-0.02

0

Figure 11 - FSI Temperature - Guildline 53501 Corrected Temperature VS.

Pressure
'I'

26



FSI Conductivity - Gulldlln. 53501 Conductivityvs. Pressure
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FSI Salinity· Gulldllne 53501 Corrected salinity vs, Pressure
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Gulldllne CTD5 Temperature· Sea·Blrd Temperatura vs. Prassura
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Gulldllne CTD5 Conductivity - sea-Blrd 1031 COlT1lcted Conductivity vs. Pressure
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Sta- Cst Lat Long Bot Cast CTD Ros Tra Fluo

tion # Date Time Deg Min Deg Min Depth Depth Type SIN ett? ns ro PAR 02 Comments

CS01 1 24-Aug-93 19:30 70 17.531 N 133 37.181 W 55 54 SeaBird 1031 N

CM01 2 25-Aug-93 18:06 70 14.800 N 136 58.900 W 53 53 SeaBird 1031 N Hit the bottom

CM023 26-Aug-93 02:40 69 30.076 N 138 04.831 W 83 81 SeaBird 1031 N

AM01 4 27-Aug-93 03:56 70 23.758 N 139 52.332 W 532 500 FSI 1329 y y y

AM10 5 28-Aug-93 02:43 70 28.445 N 136 54.231 W 657 545 FSI 1329 y y y

FM01 6 28-Aug-93 14:39 71 23.352 N 13g 54.320 W 2500 1699 FSI 1329 Y y y

A01 7 29-Aug-93 15:18 72 32.055 N 143 53.901 W 3300 182 FSI 1329 Y Y Y Y
A01 8 30-Aug-93 15:21 72 32.644 N 143 49.282 W 3300 1601 FSI 1329 Y Y y

A01 9 31-Aug-93 15:33 72 32.708 N 143 50.509 W 3300 3361 FSI 1329 y

A01 10 2-Sep-93 14:32 72 33.667 N 143 48279 W 3300 557 FSI 1329 y Y y

A01 11 2-Sep-93 23:11 72 32.890 N 143 51.050 W 3300 27 Guild 53501 Y
B01 14 7-Sep-93 15:33 72 25.928 N 152 19.606 W 3200 3361 FSI 1329 y

B01 15 8-Sep-93 21:47 72 34.067 N 152 21.523 W 3300 3486 FSI 1329 Y
B01 . 16 9-Sep-93 15:16 72 32.224 N 152 27.096 W 3300 178 FSI 1329 y Y Y y

BC01 17 9-Sep-93 18:41 71 23.096 N 156 53.305 W 78 80 Seabird 1031 N Y Y
BC02 18 9-Sep-93 20:15 71 24.434 N 156 51.342 W 92 93 Seabird 1031 N Y Y
BC03 19 9-Sep-93 21:12 71 27.567 N 156 55.045 W 136 137 Seabird 1031 N Y y

BC04 20 9-Sep-93 22:03 71 30.075 N 156 59.404 W 137 140 Seabird 1031 N Y Y
BC05 21 9-Sep-93 22:52 71 32.797 N 157 03.764 W 108 113 Seabird 1031 N Y y

BC06 22 9-Sep-93 23:39 71 35.400 N 157 08.232 W 77 83 Seabird 1031 N Y y

BC07 23 10-Sep-93 00:24 71 38.343 N 157 12.677 W 72 68 Seabird 1031 N y Y
TA 24 11-Sep-93 15:20 75 00.054 N 172 59.900 W 347 343 FSI 1329 y y y
TA 25 11-Sep-93 15:20 75 00.054 N 172 59.900 W 347 344 Guild #5 Y Done Together with 24

TA 28 11-Sep-93 16:54 75 01.602 N 173 01.482 W 347 206 FSI 1329 Y Y y y

TA 29 11-Sep-93 16:54 75 01.602 N 173 01.482 W 347 206 Guild #5 y Done together with 28

TA 32 11-Sep-93 16:16 75 00.933 N 173 00.465 W 347 342 Seabird 1031 N Y Y
T1 33 11-Sep-93 19:28 75 00.041 N 173 15.435 W 333 334 Seabird 1031 N y y

Table 1 - 9324 CTD Cast Details
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Sta- Cst Lat Long Bot Cast CTD Ros Tra Fluo

tion # Date Time Deg Min Deg Min Depth Depth Type SIN ett? ns ro PAR 02 Comments

T2 34 11-Sep-93 21:30 75 01.072 N 173 32.878 W 320 321 Seabird 1031 N Y Y
T3 35 11-Sep-93 22:48 75 00.060 N 173 45.159 W 310 306 Seabird 1031 N Y Y
T4 36 12-Sep-93 00:07 75 00.321 N 173 56.686 W 298 296 Seabird 1031 N Y Y
T5 37 12-Sep-93 01:30 75 00.622 N 174 14.847 W 298 289 Seabird 1031 N Y Y
T6 38 12-Sep-93 02:30 75 00.467 N 174 29.343 W 287 283 Seabird 1031 N Y Y
T7 39 12-Sep-93 04:04 74 59.800 N 174 45.133 W 272 277 Seabird 1031 N Y Y
TB 40 12-Sep-93 05:00 74 59.944 N 175 00.288 W 266 260 Seabird 1031 N Y Y

TB 41 12-Sep-93 16:07 74 59.810 N 174 59.412 W 264 265 Seabird 1031 N Y Y

T8 42 12-Sep-93 18:02 75 04.189 N 174 49.651 W 282 285 Seabird 1031 N Y Y

T9 43 12-Sep-93 19:11 75 08.117 N 174 35.566 W 310 314 Seabird 1031 N y y

T10 44 12-Sep-93 20:27 75 12.293 N 174 23.705 W 349 345 Seabird 1031 N Y Y
T11 45 12-Sep-93 21:19 75 16.021 N 174 12.036 W 427 415 Seabird 1031 N Y Y

TC 46 12-Sep-93 22:30 75 19.536 N 174 01.362 W 643 656 Seabird 1031 N Y Y

T12 47 12-Sep-93 23:10 75 15.972 N 173 48.214 W 427 423 Seabird 1031 N Y Y

T13 48 13-Sep-93 00:07 75 12.131 N 173 35.408 W 385 375 Seabird 1031 N Y Y
T14 49 13-Sep-93 01:00 75 08.150 N 173 24.960 W 366 353 Seabird 1031 N Y y

T15 50 13-Sep-93 01:34 75 04.007 N 173 12.100 W 356 345 Seabird 1031 N Y Y
TA 51 13-Sep-93 02:30 75 00.028 N 173 00.476 W 347 331 Seabird 1031 N Y Y
TC 52 13-Sep-93 15:21 75 19.405 N 174 00.065 W 650 642 FSI 1329 Y Y Y
TC 53 13-Sep-93 15:21 75 19.405 N 174 00.065 W 650 644 Guild #5 Y Done together with 52
TC 56 13-Sep-93 20:18 75 19.795 N 173 55.217 W 650 506 FSI 1329 Y Y Y
TC 57 13-Sep-93 20:18 75 19.795 N 173 55.217 W 650 506 Guild #5 Y Done together with 55
TC2 60 14-Sep-93 01:06 75 30.307 N 174 01.706 W 1350 1330 Guild #5 N
TC3 63 14-Sep-93 04:10 75 45.080 N 173 59.610 W 1880 1830 Guild 53501 N
TC4 64 14-Sep-93 04:10 75 54.770 N 174 02.080 W 2100 2080 Guild 53501 N
D01 65 14-Sep-93 18:26 76 30.279 N 173 55.298 W 2187 2186 FSI 1329 y y

D01 66 14-Sep-93 18:26 76 30.279 N 173 55.298 W 2187 2185 Guild 53501 Y Done together with 65

Table 1 (con't) - 9324 CTD Cast Details



Sta- Cst Lat Long Bot Cast CTD Ros Tra Fluo

tion # Date Time Deg Min Deg Min Depth Depth Type SIN ett? ns ro PAR 02 Comments

001 67 15-Sep-93 02:27 76 35.283 N 174 02.933 W 2187 500 FSI 1329 Y Y Y

002 68 15-Sep-93 16:33 77 04.470 N 177 04.180 W 1380 603 Guild 53501 N
002 69 15-Sep-93 17:28 77 04.180 N 177 04.080 W 1380 1370 Guild 53501 N
003 70 16-Sep-93 00:25 77 26.930 N 178 31.440 W 1620 1590 Guild 53501 N
E01 71 17-Sep-93 02:03 78 46.713 N 175 50.174 E 2067 2054 FSI 1329 Y Y
E01 72 17-Sep-93 02:03 78 46.713 N 175 50.174 E 2067 2054 Guild 53501 Y Done together with 71
E01 73 17-Sep-93 04:19 78 46.654 N 175 52.870 E 2067 500 FSI 1329 Y Y Y
E01 74 17-Sep-93 16:19 78 46.916 N 176 02.990 E 2067 200 FSI 1329 Y Y Y
E01 75 17-Sep-93 20:06 78 47.018 N 176 05.846 E 2067 1500 FSI 1329 Y Y Y
E01 76. 17-Sep-93 20:06 78 47.018 N 176 05.846 E 2067 1500 Guild #5 Y Done together with 75
E01 77 17-Sep-93 21:56 78 47.097 N 176 05.915 E 2067 1000 FSI 1329 Y Y Y
E01 78 17-Sep-93 21:56 78 47.097 N 176 05.915 E 2067 1000 Guild #5 Y Done together with 77
E01 79 18-Sep-93 03:35 78 47.917 N 176 05.916 E 2067 400 FSI 1329 Y Y Y
E01 80 18-Sep-93 16:05 78 47.051 N 176 01.620 E 2067 100 FSI 1329 Y Y Y
E01 81 18-Sep-93 17:06 78 46.834 N 176 00.815 E 2055 2030 FSI 1329 Y Y Y
E02 82 19-5ep-93 01:54 77 57.443 N 175 51.820 E 1560 1540 Guild 53501 N
E03 83 19-5ep-93 07:10 77 30.944 N 175 00.304 E 1220 1205 Guild #5 N
E04 84 19-5ep-93 14:57 76 57.526 N 174 08.800 E 870 852 FSI 1329 Y Y Y
E05 85 19-5ep-93 21:15 76 39.381 N 173 37.965 E 406 400 Guild #5 N
F01 86 21-Sep-93 16:26 74 49.880 N 172 59.610 W 310 300 Guild #5 N
F02 87 21-Sep-93 19:09 74 30.072 N 170 59.580 W 215 200 Guild #5 N
F03 88 22-Sep-93 01:36 73 59.978 N 168 59.699 W 178 165 Guild #5 N
F03 89 22-Sep-93 01:36 73 59.978 N 168 59.699 W 178 170 SeaBird 1031 N Y Y Done together with 88
F05 90 22-Sep-93 05:23 73 50.000 N 167 59.500 W 170 165 SeaBird 1031 N Y Y
F06 91 22-Sep-93 06:44 73 44.663 N 167 30.904 W 159 150 SeaBird 1031 N Y Y
F08 92 22-Sep-93 08:02 73 34.868 N 166 29.900 W 103 97 SeaBird 1031 N Y Y
F09 93 22-Sep-93 17:42 73 29.978 N 165 59.453 W 91 89 FSI 1329 Y Y Y

Table 1 (can't) - 9324 CTD Cast Details
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Sta- Cst Lat Long Bot Cast CTD Ros Tra Fluo
tion # Date Time Deg Min Deg Min Depth Depth Type SIN eU? ns ro PAR 02 Comments

F09 94 22-Sep-93 18:32 73 29.590 N 166 01.898 W 89 86 FSI 1329 Y Y Y Y
F09 95 22-Sep-93 21:37 73 28.040 N 166 11.512 W 89 50 FSI 1329 Y Y Y Y
F10 96 23-Sep-93 03:03 73 41.768 N 165 33.585 W 130 123 SeaBird 1031 N Y y
F11 97 23-Sep-93 05:01 73 51.435 N 165 07.517 W 160 159 SeaBird 1031 N y y
F12 98 23-Sep-93 07:01 74 00.800 N 164 43.317 W 208 208 SeaBird 1031 N Y Y
C01 99 23-Sep-93 16:24 75 00.010 N 162 00.540 W 1965 1971 FSI 1329 Y Y y
C01 100 23-Sep-93 21:40 74 59.496 N 162 04.525 W 1965 204 FSI 1329 Y Y Y Y
OH01 101 24-Sep-93 19:58 71 54.452 N 155 56.758 W 87 87 SeaBird 1031 N Y
OH02 102 24-Sep-93 21:02 71 50.857 N 155 44.655 W 105 105 SeaBird 1031 N Y
OH03 103 24-Sep-93 21:41 71 49.003 N 155 37.935 W 111 111 SeaBird 1031 N Y
OH04 104 24-Sep-93 22:19 71 47.016 N 155 31.140 W 130 130 SeaBird 1031 N Y
OH05 105 24-Sep-93 23:01 71 44.589 N 155 23.927 W 162 162 SeaBird 1031 N Y
OH06 106 24-Sep-93 23:41 71 42.609 N 155 17.084 W 281 281 SeaBird 1031 N Y
OH07 107 25-Sep-93 00:29 71 40.417 N 155 10.463 W 162 162 SeaBird 1031 N Y
OH08 108 25-Sep-93 01:08 71 37.970 N 155 03.855 W 70 70 SeaBird 1031 N Y
OD01 109 25-Sep-93 01:49 71 35.937 N 154 54.680 W 40 40 SeaBird 1031 N .. Y
OE01 110 25-Sep-93 03:24 71 34.003 N 155 24.927 W 67 67 SeaBird 1031 N Y
OF01 111 25-Sep-93 05:11 71 38.995 N 155 57.070 W 142 142 SeaBird 1031 N Y
OG01 112 25-Sep-93 06:23 71 45.066 N 156 05.151 W 94 94 SeaBird 1031 N y
OA01 113 25-Sep-93 08:57 71 56.911 N 155 25.311 W 189 189 SeaBird 1031 N Y
OB01 114 25-Sep-93 10:42 71 52.909 N 154 54.618 W 369 369 SeaBird 1031 N Y
OC01 115 25-Sep-93 12:22 71 44.843 N 154 45.040 W 130 130 SeaBird 1031 N Y

Table 1 (can't) - 9324 CTD Cast Details



Manufact· SIN External Max Pressure
urer Sensors (dBar)

Guildline CT05 ----------------------> 1500
2xThermistors, 1500

Guildline 53501 ----------------------> 6000
none

FSI 1329 ---------------------->
Transmissometer 2000
Fluorometer 3000
PAR 200

Sea-Bird 1031 ----------------------> 600
Transmissometer 2000
02 Probe 2000

Table 2 - CTO Configurations

Guildline SIN CT05 Guildline SIN 53501
Parameter A B A B

Temperature .35714e-5 -.135e-1 .119885e-4
Conductivity .ge-4 .1e-6 -.8e-4 .1e-6

Table 3 - Guildline Temperature and Conductivity Correction Coefficients

eTO Type SIN Pressure (dBar) Temperature (C) Salinity (PSU)

FSI 1329 1.0 0.002 0.002
Guildline CT05 1.0 0.005 0.006
Guildline 53501 1.0 0.010 0.006
Sea-Bird 1031 1.0 0.010 0.020

Table 4 - List of Accepted Uncertainties in cro Pressure, Temperature, and
Salinity Data.

Table 5 - FSI CTO Salinity - Bottle Salinity Statistics

Mean Standard Dev. Count
FSI CTD • Bottle Salinity 0.0000 .0023 63

(PSU)
..
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Station Date & Time FSI Cast Number CTD5 Cast Number
TA Sept 11 15:20 24 25
TA Sept 11 16:54 28 29

. TC Sept 13 15:21 52 53
TC Sept 1320:18 56 57
E01 Sept 17 20:06 75 76
E01 Sept 17 21:56 77 78
Table 6 - Casts Used in FSI vs. Guildline CTD5 Intercomparision

Station Date & Time FSI Cast Number 53501 Cast Number
D01 Sept 1404:10 65 66
E01 Sept 17 02:03 71 72
Table 7 - Casts Used in FSI vs. Guildline 535015 Intercomparision

Station Date & Time CTD5 Cast Number 1031 Cast Number
F03 Sept 2201 :36 88 89

Table 8 - Casts Used In Guildhne CTD5 VS. Seabird 1031 Intercomparision
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6. APPENDICES

6.1 CTD Data: Tables and Plots

The following appendix contains data plots for each CTD cast taken on the 9324
cruise. Each page displays the data for one cast in four sections:

Header
The header appears in the upper left quadrant of the page. Each header has 6
lines that appear as follows:

NOGAP 1993
Henry Larsen
STATION : CS01
REFERENCE NO: 93-24-001
DATEfflME : 24/08/93 19:30 UTC
POSITION : 70-17.5N 133-37.2W

The first two lines are the title and sub-title and are the same for each page.
The remaining four lines are defined as follows:

STATION This is the 4 character station name. These names
match the names given in Table 1 and in Figure 1.
REFERENCE NO - This number appears as 93-24-###, where ### is the
consecutive cast number as referred to in the report text and listed in Table 1.
DATEfflME This is the date and time (UTC) at the start of the cast
POSITION This is the position at the start of the cast.

Profile Plot In the lower left quadrant is the profile plot. Each profile plot shows
Potential Temperature, Salinity, and (if available) Transmissivity, as a function of
Pressure.

TS Plot In the lower right quadrant is the TS plot. This plot shows Potential
Temperature as a function of Salinity. Also shown on each profile are three lines
of constant potential density at 25, 26, and 27 kg/m3

, and the freezing point line.

Data Table In the upper right quadrant is a data table showing various
measured and derived properties at selected standard depths. Units and
abbreviations used in the data table are summarized in a table on the next page.

Also included in this appendix are profile plots of % Transmissivity, Chlorophyll,
and PAR as a function of Pressure for the FSI CTD casts.
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Units and Abbreviations.usee In-APPENDIX Data Tables

Quantity Abbreviation Units Notes

Pressure Pres DBAR
Temperature Temp Deg C
Potential Theta Deg C
Temperature
Salinity Sal PSS-78
Depth Dept metre
Potential Density Gam-th kg/m3
Geopotential GPA J/Kg
Anomaly
% Transmissivity % Tr %/metre Units used for all FSI

Transmissometer Data
% Transmissivity %/Scm %/Scm Units used for all Sea-Bird

Transmissometer Data
Chlorophyll Chi mg/m3 Chlorophyll has been

measured using a
Fluorometer and calculated

.. . ... ....
•• ,. using nominal coefficients.

Photosynthetically PAR J,LE/Sm2

Active Radiation
.- ..



PLDT1EOl29/NCV/19GQ 13,Sij,ij2

NClGRP 1993
Henry Larsen
STRTI elN
REF ERENCE NCl.:
DATE/TIME
PClSI TIllN

C501
93-2lJ-OOl
2l:l:l08/93
70-17~5N

19:30 UTe
133-37.2W

r'

PrBS Temp Theta Sal Dept Garn-th GPA i./5cm ChI PAR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

I 9.3933 9.3932 22.217 1 17.077 .00
10 2. 5661! 2.5659 29.266 10 23.31J3 .68
20 -.7LJ29 -.71J3Y 31.577 20 25.372 1.03
3D -1.0057 -1.0063 31. B1I3 3D 25.595 1.2B
50 -1. 3176 -1.3t86 32.1,106 50 26.060 1. 71
52 -1.311,12 -1. 3t52 32.1,129 52 26.079 1.75
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PlcrTTEO,29/NCV/19GQ 13,SU,ij1

1 19.930 .00
10 22.267 .60
202Y.571 1.05
3D 25. 166 1. 35
5025.763 1.B5

Dept Garn-th GPR 7./Scm eh] PRRSa]

B.104.6 25.652
II. 3999 28. lot
-.OooB 30.519
-.494.5 31.333
-.5666 32.06B

Theta

1 B.1047
10 LLLlDOS
20 -.0002
3D -.493B
50 -.5653

---- -------- -------- ---~--- ---- ------ ----- ----- ---- ----
Pres Temp

18:06 UTC
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N~GRP 1993
Henry Larsen
STRTICIN
REFERENCE NCI.:
DRTE/TIME
P~SI TI C1N

CM02
93-24-003
26/08/93
69-3D.IN

D2:L!0 UTe
138- 4.8W

Pres Temp Theta Sal Dept Gal'll-t:h GPA 7.I5cm enl PAR
---- -------- --------------- ---- ------ ----- ----- ---- ----

I 3.6993 3.6993 19.245 1 15.296 .00
10 LI.. B863 LL8B57 27.07B 10 21.Y13 .BY
20 ll.lLH7 Y.IY05 29.62Y 20 23.Y99 1.36
30 .3763 .3754 30.670 30 24.757 1.75
50 .B275 .8256 32.037 50 25.673 2.30
75 -.7235 -.725Y 32.226 75 25.69B 2.65
Bo -.7276 -.7296 32.233 79 25.902 2.96
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25
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1.0

1.5
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8 0.5
.Q

E
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500

400

300

toO

200" ...
...

\,
\
\
\
\
1
I
I
I
I
I
I
I
I
I
I

·
)

...",---

.~::

··1
.... :......
:./"-, .....

:~
.{
!

··.
f

03:56 UTe
139-52.3W

.0 33.0 3Q,O
-----. Sa 1i ni ty CPSS-78)

RMOl
93-21J-OOIJ
27/08/93
70-23.8N

~-

I I I -1 I
20 40 60 BO 100

·············1ransmissivi t.y ll./met.re)

500

too

Q) 300
L
:J
(J)
(J)
Q)a: 400

- Pot. Temp (el
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

I ) I - I ) I ) I Io . 0

(j) 200
L
<0
II)
-0
~

NeJGRP 1993
Henry Larsen
STRTHIN
REFERENCE NO.:
DRTE/TIME
P05ITILlN

I=>,
1:>.:

l;J J!



----- Transmissivi ty. (I./metre)

o
._--== ----~-------------~~~~-------- c __

50 55 60 65 70 75
I I I I I I

o

---'>

PL~TTED:22/N~V/1994 16:20:L10

100

r-r-v

(j) 200
L
cd

OJ
U
'--J

~

CI) 300
U1 L

::J
(j)
(f)
CI)

L 1100
(L

500

--~

...-::-
<":f!" __

---=:..-:"
... ::.=::.

~,
)
~

~

I
~
)

........__-5·-"
4':= ;:-.~-

-:"~--.,,,

:;-~

<.::' "<
)

--.:; .....

'-
I
i

I'
....
~

J,
>..

J,>
,..-
;~
,,
•~I

<--
~

/,
•

)",
i

(

~

....
\

r
-­I

-',,

100

200

300

1100

500

CR5T INFCl
FILE
CRUI5E
5TRTIClN
CR5T
LRTITUDE
LClNGITUDE:
DRTE
TIME
NREC

93240004. low
93-24
RMOl

4
70 23.758 N

139 52.332 W
1993/08/27
03:56 UTC

501

600 ~ L 600
I I I I I I I

0.00 0.20 0.40 0.60 0.80 1.00 1.20 Chlorophyl (mg/m"3l



I'L0T1EOI22/~V/199ij 15.50.119

-lo5

-loO

-0.5

0.0

1.0

lo5

0.5

3l1.0

3Y.033.032.0

32.0 33.0
Salinity WSS-78l

31.0

31.0
30.0 I 1 I I I 2.0

2.0 I \

-2.0 'l--:--~-,------r--.:_-~===:;=====-L30.0 I I I I I -2. 0

-1. 5 -l FP

1.5

1.0

-1.0

-IJ -0 5o •
0...

0­
s=.
~ 0.0

8 0.5

500

LIDO

300

200

100

.... ,,,
I
I
\
I
I
I
I,
I
I
I
I
I
I
\
I

F'res Temp Theta Sal Dep-\: Gam--l:h OPR Y. Tr Chl PAR
---- -------- -------- ------- ---- ------ ----- ---- ---- ---- .
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Pres Tel'tlp Theh Sal Dept Gam-th GPR ~ Tr ChI PRR
---- -------- -------- ------- ---- ------ ----- ---- ---- ----

2 3.700 3.699 25.350 22D.l1!2 .DD 65.0 .77
10 2.1.J29 2.l129 27.1161 10 21.910 .511 63.5 .78
20 -.323 ~.321.J 30.2911 20 211.32o 1. D1 611.1I 1.01
30 -.19B -.19B 3D.BOB 30211.731 1.35 69.6 .65
50 -1.269 -1. 270 32.006 5025.731.J 1.90 70.6 .911
75 -1.379 -1.361 32.1!85 711 26.110 2.Y,1 71.1.J .211

100 -1.1.J26 -1.112B 32.696 99 28.301 2.66 71.2 .211
150 -1.1.J12 -1.1115 33.166 1119 26.696 3.62 71.1.J .27
200 -1.019 -1.025 33.917 19B 27.277 ll.1571.2 .26
250 -.IJ91J -.503 311.117B 211827.71o 1l.1l3 70.S .23
300 -.OLJ3 -.054 34.657 297 27.B32 ll.59 69.9 .20
400 .375 .35B 34.791 396 27.917 1!.61 70.0 .20
500 .42B .406 34.626 495 27.9LJ5 LJ.96 69.8 .20
750 .306 .272 34.665 7112 27.962 5.3ll 70.1 .16
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1701 -.366 -.ll!!7 34.926 1677 2B.07o 5.97 69.9 .17
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Pres TeMp Theta Sal Dept Gall\-th GP,R Z Tr [hI PRRNelGRP 1993 ---- ~------- --------------- ---- ------ ----- ---- ---- ----
Henry Larsen 2 2.89lJ 2.B9lJ 26.015 2 20.727 .00 55.9 .59 B5.3

10 2.B9lJ 2.B9lJ 27.11!! 10 21.5011 .53 55.2 .53 2B.I!
STRTlelN : ROl 20 -.002 -.002 30.500 20 211.1175 1. 01 5B.7 .57 11. 7

30 -.251 -.252 30.825 30211.7!!8 l.3!! 70.6 .lJ3 5.6
REFERENCE N~.: 93-24-007 50 -1.219 -1. 220 31.893 50 25.6\!2 1. 69 71.lJ .lJ7 1.6

75 -1.369 -1. 370 32.\!15 7lJ 26.069 2.\!372.1 .27 1.5DRTE/TIME : 29/08/93 15:18 UTe 100 -1.lJ71 -1. 1173 32.716 99 26.318 2.88 72.1 .23 1.3
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2 -.095 -.095 25.S!!7 2 2D.!!B4 .00 5!!.B .2 L
10 .690 .690 27.161 10 21. 760 .53 69.7 .35
20 .230 .229 30.331 20 211.329 1.0167.7 .4B
30 -.1 119 -.150 30.B02 302ll.725 1.35 59.0 .43
50 -1.2112 -1. 2113 31.696 50 25.6117 1.91 70.7 .50
75 -1.366 -1.36B 32.1116 74 26.072 2.1!1! 70.B .27

100 -1.433 -1.ll35 32.710 99 26.310 2.69 71.6 .21
150 -1.43B -i.uui 33.216 IllS 26.721 3.611 71.4 .22
200 -1.01B -1.023 34.029 19B 27.367 1l.11! 70.6 .22
250 -.3I!B -.357 34.566 211B 27.774 1l.39 70.5 .16
300 .05B .01l7 34.599 297 27.B50 1l.53 70.5 .IB
400 .4 L7 .4:00 34.B07 396 27.92B 1l.7370.5 .16
500 .41B .396 34.B39 495 27.954 Il.B9 70.5 .17

2.0 750 .260 .227 34.B77 7111 27.995 5.21 71.1 .16
1000 .021 -.023 34.B911 9BB 2B.022 5.115 71.4 .16

0 1250 -.lB6 -.2112 34.906 1234 2B.01l3 5.62 71.2 .16
1500 -.309 -.379 34.919 14BO 2B.060 5.73 71.4 .15
1602 -.3114 -.LJJ9 34.92l! 15BO 2B.067 5.76 71.5 .16

... ...
\
\
I
1 500
I
I 30.0 31.0
I
I 2.0
I

II 25
I 1.5I

I LOOO
I 1.0I
I
I U
I '-' 0.5
\
I Q.

I E
1500 Q) 0.0I l-

I .
~ -0.5
0..

-1.0

15:21 UTe
143-49.3W

- <- ....-=(
.... _~- j

-1----- __
{
,t
'j

\
\
1
i
\
;
j

1
i
[
i
;
1
;
i,
~
;
i

AD1
93-2lJ-008
30/08/93
72-32.6N

- Pot. "Temp (el
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 L.5

o l __1- 1 1 I I I I r-
J-.<

500

1500

Q) lOOO
L
:J
(f)
(f)
Q)

L
(L

~
L
<0

CD
. -0

NrJGRP.1993
Henry Larsen

STRTI(jN
REF ERENCE N(j.:
DATE/TIME
POSITIlJN

llL
N

-1.5

3l1.o32.0 33.0
Salinity (PSS-78)

31.0

-2.0 -r I + 1 ~
30. 0 I I I I -2.0

-1.5 -i FP.0 33.0 34:.0
-----. Sa 1i n i ty lPSS-78l

I----~ I I I

20 liD 60 80 100
............. Transmissivi ty (1.Il't'1etrel

r-



o
62 64 66 . 68 70 72

I I I I I I

''''''''~':;:''';:''';:'~~''';::-'=''';::''';::''';::-=-=-=-=-=5:;;~;;~- -

----- Transmissivity (I./metrel

o

PLOTTED:22/NOV/199~ 16:20:50

U1
W

500

r---

(f)

L
cd

CD
U
'-J

Q) 1000
L
:J
(f)
(f)
Q)

L
0-

1500

~
-=~~-

---=--=-~':I:.=-

_.:.~-'"

'!:,~

J--~~~
-~

~--y
~
-1­
~
~
$.

~
~;r
~~
~'-

-~....
~

-'t
~

...-
?-~

-r
""~

\
~

~

500

1000

1500

CRST INFLl
FILE
CRUISE
STRTILlN
CRST
LRTITUDE :
LLlNGITUDE:
DRTE
TIME
NREC

93240008. low
93-24
R01

8
72 32.644 N

143 49.282 W
1993/08/30
15:21 UTC

1601

2000 ~ L 2000
I J I I I

0.00 0.50 1.00 1.50 2.00 Chlorophyl (mg/mA3l





PLOT1EDI22/NOV/199U 151531Dij

LO

-0.5

-LO

0,0

1.5

0.5

.2B

.29

.72

.32

.l,IlJ.
,23
.21
.23
.21
.19
.19
.17
.15
.16

3Y.0

27

.00 69_8

.59 70.1
1.11J. 67.0
1.51 70.9
2.11 70.1.l
2.6B 71.9
3.11J. 71.5
3.90 71.I.l
1J..1J.1 70.9
1J..667D.7
1l.82 70.3
5.02 70.5
5.16 71.1
5.2771.2

33.0

26

2 19.89B
10 20.BBl,I
20 23.606
30 2LJ,.599
50 25.305
71.l 26.01J.3
99 26.26l,1

I1J.926.711
19B 27.317
2IJ.B 27.756
297 27.860
396 27.927
495 27.955
553 27.967

Oepi: Gam-i:h GPR I. Tr ChI PAR

32.0

Sal

2LJ.831
26.05B
29.673
30.606
31.1J.7B
32.3BIJ.
32.67B
33.201J.
33.965
su. 5LJ,1
34.699
3L1.805
34.64:1
34.655

31.0

.327

.363

.039
-1. 25l,1
-1.211
-1. 31J.0
-1.LJ,29
-i.usu
-1.061
-.IU9

.051

.393

.LJ,09

.4:06

Thei:a

.327

.363

.OIJ.O
-1.25l,1
-1.210
-1. 33B
-1.l,I2B
-1.l,I30
-1.055
-.l,I10

.062

.L11o

.431

.431

30.0 I I I I I 2.0
2.0 I

1.5

1.0

-1.0

0­
E
~ 0.0

6 -0.5
0....

8 0.5

2
10
20
30
50
75

100
150
200
250
300
LIDO
500
559

Pres Temp

500

YOO

100

300

200
"-

'\
\ ,

\
\
\
\
I
1
I
I
I
I
I
I
\
I
I
I
I
I

"-
" "

14:32 UTe
143-48.3W

R01
93-2lt-OlO
02/09/93
72-33.7N

- Pot. Temp (C)
-2,0 -1.5 -1.0 -0.5 0.0 0.5 1.0 L5 2.0

o I I I I I \ I I I I 0
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NClGRP 1993
Henry Larsen

STRTIClN
REFERENCE ND.:
DATE/TIME
PClSITIClN

U1
lJl

-1.5

3Y.031.0
-2.0 ~--:---=:=---~-.:.._~~==:::;=====:lI I30.0 I I I -2,0

-1.5 -i FP.0 33.0 3Y.0
-----. Sa 1i ni ty (P5S-78)

I I I I I
20 YO 60 80 100

..............Transm i S5 i v i ty (1./metre)



93240010. low
93-24
R01

10
72 33.667 N

Ill3 ll8.279 W
1993/09/02
14:32 UTC

558

CRST INFel
FILE
CRUISE
STRTIelN
CRST
LRTITUDE
LClNGITUDE:
DRTE
TIME
NREC

PL~TTED:22/N~V/1991.! 16:20:52

----- Transmissivi ty (I./metrel
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--- Chlorophyl (mg/m A 3l



PLCTTEO.29/NDV/19gij 12.10.23

1.5

-1.5

1.0

-1.0

-0.5

0.0

0.5

3lJ.0

27

.00

.65
1.10
1. !!!!
2.03
2.59
3.05
3.B2
!!.33
!!.60
lJ.74
4.95
5.12
5.lJ5
5.69
5.65
5.95
5.99
6.00
6.00

33.0

26

Dept Gam-th GPR I. Tr ChI PRR

32.0

Sal

25

31.0

lJ.3072 25.771 o20.lJ28
2.36Bl 27.721 10 22.122
-.9624 30.560 20 24.555

-1.2671 30.601 30 24.595
-1.2258 31.611 50 25.414
-1.3525 32.390 7426.0!!8
-1.!!171 32.649 99 26.261
-1.!!317 33.193 1!!926.702
-1.0701 33.95!! 19B 27.308

-.3B20 34.538 2!!B 27.752
.0576 "34.690 297 27.653
.3991 34.801 396 27.923
.lJ066 34.636 495 27.951
.2412 34.677 7lJ2 27.994

-.0311B 34.697 968 26.025
-.24110 34.912 1234 26.0lJ8
-.3606 34.925 1460 26.066
-.1l699 34.938 1725 28.080
-.50B2 34.950 1971 2B.091
-.50B6 34.950 19B3 2B.092

Theta

30.0 I I I I 2.0I I2.0

1.0

1.5

-1. 5 -i FP

-1.0

~ -0.5
0...

D..
E
~ 0.0

8 0.5

o lJ.3072
10 2.3686
20 -.9621
30 -1.2666
50 -1. 22!!8
75 -1.3510

100 -1.lJ151
150 -1.!!2B5
200 -1.06!!8
250 -.3735
300 .0692
400 .1l161
500 .4264
750 .2746

1000 .0099
1250 -.lB74
1500 -.31OB
1750 -.3856
2000 -. 11079
2013 -.1l074

Pres TerTIp

... ,
\
\

\ I- 500
I
I
I
I
\
I

II- lDOO
1
I
I
1
I
I

: I- 1500
I
I
I
I
I
J

~1- 2000

-- .... _--

23:]1 UTe
] 43-51. OW

R01
93-2l!-011
02/09/93
72-32.9N

- Pot. Temp (e)

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
o I -~..-J I I I I I 1- 0

500

2000

Q)

L
::J
fJ)

~ 1500
L

0....

a:
~ lDOO
9

NelGAP 1993
Henry Larsen
STRTI~N

REFERENCE NlJ.:
DRTE/TIME
PelS ITI ON

U1
-..]

311.o32.0 33.0
Salinity (PSS-78l

31.0
-2.0 ~-=---~--~~-~===~====~I30. 0 I I I I -2. 0

.0 33.0 3~.0

_____ 0 Sa Ii ni ty (PSS-78) -



PLDTTED,22/NOV/19gij 15153128

-1. 0

1.0

-1.5

1.5

-0.5

0.0

0.5

31!.0

27

.00

.51
l.03
1. 113
2.13
2.B3
3.39
1l.32
5.0B
5.53
5.73
5.9B
6.16
6.51
6.7B
6.9B
7.12
7.21
7.26
7.31
7.31l
7.36

33.0

26

Dept Gall'l-th GPR Z Tr Chl PRR

32.0

Sal

25

31.0

-.765 26.1l61l 2 21.237
-.359 26.B96 10 21.57B
3.BBo 29.B29 20 23.6B6
4. Bill 30.542 30 24.159
4.563 31.215 50 24.721
-.B13 31.756 75 25.519

-1.257 32.290 99 25.965
-1.353 32.702 11l926.302
-1.4BO 33.167 19B 26.6B3
-.737 34.321 21lB 27.593
-.261 34.561 297 27.761

.376 34.779 396 27.907

.4.11 34.B22 495 27.9QO

.192 34.65B 7Q227.9B1
-.096 34.B72 9BB 2B.00B
-.2B9 34.BB6 1234 2B.029
-.4.22 34.B99 14Bo 2B.OQ6
-.490 34.911l 1726 2B.062
-.512 34.921l 1971 2B.071
-.516 34.933 2460 2B.07B
-.510 34.937 29119 2B.OBI
-.SlO 34.936 3301 2B.OBO

Theta

-.765
-.359
3.BBl
4.B1l3
4.567
-. B11

-1.255
-1. 3119
-1.1J76
-.729
-.250

.393

.433

.225
-.052
-.233
-.352
-.406
-.412
-.379
-.333
-.301

1.5

1.0

-1. 5 ---1 FP

-1.0

tj 0.5
D­
E
~ 0.0

6 -0.5
(L

2
10
20
3D
50
75

100
150
200
250
300
400
500
750

ioon
1250
1500
1750
2000
2500
3000
3361

---- ---------------- ------- ---- ------ ----- ---- ---- ----
PrBg TBl'flp

15:33 UTC
152-19.6W

BOl
93-2LJ-01LJ
07/09/93
72-25.9N

- Po t , Temp (e)
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0o , ___ I I I I I I I r 0<

-- ..... _------ ...
'1

...
500 --1

" I- 5001
\
I

/
I

ImID J I I- lDOO
I

~ 1500

I
I

\ f- 1500
Ii2000 j I
1
I
I
II- 2000
I
I
I

2500 :r 2500
I
I
I

3000 -l I I
If- 3000
I
I
I

3500-j
I ~ 3500I I I

3.0.0 31.0 32.0 33.0 34..0 35.0
-----. 5alini tv WS5-7Bl

N(')GRP 1993
Henry Larsen
STRTILlN
REFERENCE ND.:
DRTE/TIME
ros ITI LlN

31.0 32.0 33.'0
Sal ini ty WSS-781

31!.0

•



I-

plOT1ED.22/NOV/19gij 15.53.58

NDGRP 1993 Pres TeMp The-\:a Sal Dep-\: Gall'l--\:h GPR ~ Tr Chl PRR
---- -------- -------- ------- ---- ------ ----- ---- ---- ----

Henry Larsen 1 -.9ijB -.9ijB 22.21!5 1 17.826 .00
10 -.78ll -.7Bll 2B.92l! 1021. BID .72

STRTI~N . BOl 20 .B5o .Bij9 2B.B3ij 20 23.097 1.27.
30 .200 .199 3o.31!2 30 21!.339 1.66

REF ERENCE N(j.: 93-21.1-015 50 .613 .611 31.l!96 50 25.2l!9 2.31

21:L!7 UTC
75 -.998 -.999 32.163 75 25.670 2.92DRTE/TIME : 08/09/93 100 -1.366 -1.368 32.506 9926.1l!1! 3.ijl

PDSITI LIN 72-31.1. IN 152-21.5W 150 -1.503 -1.506 32.966 lij9 26.536 ij.2l!: 200 -1.170 -1.175 33.773 198 27.165 l!.B3
250 -.51ll -.522 3ll.1!67 2ij827.716 5. 1ij
300 .064 .053 34.680 297 27.8% 5.30
400 .414 .398 34.79ll 396 27.918 5.51

- Pot. Temp (el 500 .429 .1l08 34.827 495 27.9ll11 5.68
-2.0 -r.s -1.0 -O.S 0.0 O.S 1.0 loS 2.0 750 .207 .174 34.859 7ij2 27.983 6.03

I _ I I I I I I I I
1000 -.052 -.096 34.876 988 28.011 6.290 0 1250 -.2ll0 -.296 34.888 1234 28.031 6.ll8
1500 -.350 -.1l19 34.900 1480 28.0ll7 6.62- - - -- l750 -.40B -.4:92 3ll.915 1725 28.063 6.70,

I \ 2000 -.413 -.513 34.924: 1971 28.071 6.75500 -I \ 500 2500 -.379 -.515 34.934: 2460 28.079 6.80
I 3000 -.333 -.510 3ll.936 29l!9 28.080 6.83,

3485 -.289 -.510 34.936 31122 28.081 6.B6I
Ln

/
1

I.D iooo1 I iooo 30.0 31.0 32.0 33.0 3Y.0 35.0

~ 1500

I
I

2.0 ~
I I I I t2.0I

25 I 26/
I 27
1 lS00
I 1.5 I f- 1.5
I

i~j
I
\ 1.0 "1 I~ 1\ I J f- 1.0I 2000
I
I u

0.5 "1 I f- O.SI
'-J

\ A v \ I
2500 I

2S00 0-
I E
I Q) 0.0 "1 \ / I \ I / I \ f- 0.0I f-
I

3000 ]
I i[ 3000

6 -0.5 "1 \ / I \ I I ( If- -0.5
CL

-1.0 "1 1 \1 ) ./ f- -1.0
I3500 I I I I 3500

30.0 31.0 32.0 33.0 31.l.0 3S.0 -1.5~ I r ~) l- -1.5
-----. 5alini ty (P55-7Bl

-2.0 I I I I I I -2.0
30.0 31.0 32.0 33.0 3Y.0 35.0

Salinity (PSS-7Bl



PLDT1EO.22/NOV/19gij 15,Sij,2B

NOGRP 1993
Henry Larsen

STRTIDN
REFERENCE ND.:
DRTE/TIME
POSITI ON

BOl
93-2lJ-016
09/09/93
72-32.2N

15:16 UTe
152-27.1W

Pres TeFllp Theta Sal Dept Gam-th GPR f. Tr ChI PAR
---- -------- --------------- ---- ------ ----- ---- ---- ----

2 -.793 -.793 27.10!! 2 21- 7511 .00 55.8 .53 13.9
10 -.lJ!!6 -.ll!!? 27.!!73 10 22.0!!6 .!!7 63.8 .97 5.5
20 1.LJ82 1.1.1,81 28.697 20 22.955 1. 01 58.2 1. 29 3.0
30 2.711 2.709 30.032 30 23.9!!1l 1.!!5 61.3 1.LJ7 1.5
50 .196 .195 31.93B 50 25.626 2.0B 63.3 .53 1.0
75 -1.153 -1. 155 32.32!! 7LJ 25.9B9 2.62 60.2 .LJ6 1.3

100 -1.3BLJ -1.3B6 32. 57!! 9926.19B 3.10 60.0 .37 1.0
150 -1. 235 -1.239 33.292 1!!926.777 3.B5 62.5 .3!! 1.7
1BO -1.0!!7 -1.052 33.9B2 178 27.330 !!.166B.8 .26 1.2

-1. 5

-0.5

-1.0

0.0

1.0

0.5

1.5

. -2.0

35.03Y.0

3!!.033.032.0

32.0 33.0
sei ini ty (P55-78)

31.0

31.0
30.0 I I I I .1 2.02.0 . I \

-1.5r I + l _~
-2.0 .; I I I

30.0

-1. 0

1.0

1.5

D..
E
~ 0.0
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(L

8 0.5
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.. '
{ »»

-.. ~.,

\..

0.0 0.5 1.0 1.5
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\
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,: I

" \<, \
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, '­
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\
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\

.0 33.0 3Y.0
-----, 5a 1i ni ty (P55-78)

-- ---- '-

I I I - I I
20 YO 60' sn 100

.......-..... Transmissivi -\:y (7./me-\:re)

- PoL Temp (el
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o I I . \ I I I I I I n
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""0



56 58 60 62 64 66 68 70
I I I I I I I I

93240016. low
93-24
B01

16
72 32.224 N

152 27.096 W
1993/09/09
15: 16 UTC

179

PL~TTED:22/N~V/199ll 16:18:26

Transmissivity (%/metre)

CRST INFO
FILE
CRUISE
STRTION
CRST
LRTITUDE
LONGITUDE:
DRTE
TIME
NREC
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1,;,....,;.---~ --
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-----_....- -- ---<-_._--...
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- --_~~~~=::: ~-~~.~~~J.~;.:;::::.

7,f!;~::~~~~;;;: -----:- _
~,:.~;;:::,- -'-\~~
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~ .. :
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:.:/:~ .....

~::~:;H;:: --==------=/ --------:.-:--:.::-'

150

o

50

()) 100
L
::J
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(J)
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L
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"--'

r-r-v

(j)

L
cd
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-0

0'1
t-'

200 ~ L 200
I I I I I I I I I

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 Chlorophyl (mg/m"3)

I I I I I I I I

o 2 4 6 8 10 12 III PAR (uE/sm"2l



PllH'ED.29/~VI19911 19.55.01

NClGRP 1993
Henry Larsen
STRTI(jN
REFERENCE N(j.:
DRTE/TI ME
POSI TI ON

8COl
93-24-017
09/09/93
71-23.1N

18:l.!1 UTe
156-53.3W

Pres Temp Theta Sal Dept Gal'll-rh GrA i'./5cm ChI PAR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

I 2.7921 2.7921 29.672 1 23.650 .0082.76
10 3.06Y6 3.D6111 29.772 1023.709 .38 8Y.63
20 2.6713 2.6703 31. Y17 20 25.052 .73 97.2Y
30 . 87112 .8730 32.648 30 26.162 .97 914.62
50 -.5651 -.5665 33.1I38 50 26.871 1.27 82.50
75 -.58110 -.5861 33.510 711 26.930 1.55 76.3Y
79 -.5755 -.5778 33.548 78 26.960 1.60 67.51

- Pot. Temp (el
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

o I I I I I I I I I 0

10 10
.... --.._..-- .. _...-.. ~'" .... -"-.

-1.0

0.0

-0.5

0.5

1.0

1.5

3Y.0

27

32.0 33.031.0
30.0 II I I 2.0I2.0 I

1.0

-1. 0

1.5

~ -0.5
(L

Q.
E
Q) 0.0

f-

8 0.5

70

60

50

YO

30

20",

-,

" \
\
\
I
I
I
I
I
I
I'
I
I
I
I
I
I
I
\
\,

,"". "~

.-_ .s>:

,
" ,

"
20

70

60

OJ 110
L
:J
(f)

fIJ
OJ 50
L
0...

~ 30
rn
8

.0 33.0 34.0
-----, Sa 1in i ty W5S-78)

I I I I I I r-I ~ I I I
90 91 92 93 911 95 96 97 9B 99 100

- Transmissivi ty (1./5cmJ
31.0 32.0 33.0

Salini ty WSS-78J
311.o



PLOT1EDI29/NCY/199ij 13155.D6

NDGRP 1993
Henry Larsen

STRTIClN
REFERENCE NQ.:
DATE/TIME
PDSITILlN

8C02
93-24-018
09/09/93
71-21.1. lfN

20:15 UTC
156-51.3W

Pl"es Temp Theta Sal Dept Gal'tl-th GPA 1.15cm ChI PAR
---- -------- -------_. ,------- ---- ----_....~ ----- --,--- ---- ---- ~

1 2.5665 2.5665 29.216 1 23.305 .00 79.55
10 2.7377 2.7372 29.lI82 10 23.503 .lI.O 79.lI5
20 3.6988 3.6976 31.lI89 20 25.022 .7797.39
30 2. 134B 2.1334 31. Bll6 30 25.435 l.0497.54
50 -.3062 -.3077 32.862 50 26.395 l.lI.695.81
75 -.lI.523 -.lI5l1.6 33.78l1 711 27.1l16 1. 77 87.2t
92 -.3839 -.3B6B 33.B09 91 27.163 1.92.6B.59

-Pot. Temp (e)

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
o I I I I I I I I I 0

0.0

-1.5

-1.0

1.0

-0.5

1.5

0.5

34.0

27

33.0 3Y.032.0

32.0 33.0
Salinity (PSS-78)

3] .0

31.0 35.0
I I I I I I 2.0

-r ~ j I + I L I . ~ -2.0

35.0

30.0
,

2.0

].5

1.0

U
0.5'-'

Q.
E

0.0Q)
I-

-1-1 -0.5
0

0-

-1.0

-1.
5 1FP

-2.0 ,

30.0

50

80

lI0

20

,':
"'<.

-,:.,",
~
,'\

.' '-
\

\,
I
I
I
I
J
I
I

• ~ ~ • aO ....... - .... ~

__ .. ~ .. e._... ~ .. _.. ' .., _...

'- ~\ ~.

\
\

\
'- , , ,

\ , ~, /':~

.0 33.0 34.0
-----. Sa1i nHy (P55-78)

I I I I I I·· I I I I Ul

90 91 92 93 94 95 96 97 98 99 100
-Transmissivity (1./5cm)

too I I I I I I tOO

30.0 31.0 32



PlOT1ED,29/NOV/19gij 13,551]2

N(jGRP 1993
Henry Larsen
STRTlrlN
REF ERENCE ND.:
DRTE/TIME
P05ITWN

BC03
93-24-01 9
09/09/93
71-27.6N

2]:]2 UTC
156-55.0W

Pres Temp Theta Sal Dept Gam-th GPA i'.I5cm ChI PAR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

I I.24Y7 1. 2Yll7 27.345 I 2L.664 .00 97.0t!
10 2.3191l 2.3190 2B.563 1022.798 .1l9 97.00
20 5.5277 5.5262 31.642 20 2t!.955 .90 87. 61l
3D 5.3770 5. 37116 31. 9St! 3D 25.2t!3 1.16 97. 6Y
50 . 9631l .9611! 32.197 50 25.794 1.67 97.31!
75 -1.5171 -1.51B5 32.69B 7Y 26.303 2.16 96.19

100 -.7195 -.7223 33.702 99 27.091 2.4.9 95.66
137 -.1799 -.lBIl6 31l.29B 136 27. 51!9 2.77 83.60

--.. Pot. 1 emp ro
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

o-\ I I I I I I
~~_Jo

20 -l----------_ ---
\

I- 20
\
\

0) \

~ YO I :

~ YO
I 30.0 31.0 32.0 33.0 3Y.0 35.0

a: I ,
I I I I I I\

" 2.0 2.0a:. I ..en \
9 60 \ 60... ",1 1.5-\ I I I I I- 1.5"-

Q) \ .'L \ 0-

:J \ .: 1. 0 -\ I \ I I I- 1.0(f) 80 I ", 80(f)
Q) \ ,.'

~L ;~..t ~ 0.5-\ I I ,
J I- 0.5CL ,

100
,

100 0.--, ........... --- E
\ Q) 0.0 -\ I \ I I I- 0.0
I l-
I

12nl \ \

V
20 '6 -0.5-\ J U J / I- -0.5\

I 0...
I
I -1.0 -l r 1\ /1 I- -1.0
I

lYO I I I I lYO
30.0 31.0 32.0 33.0 34..0 35.0 -1. 5 -iFP I I \.,-/ I ~ -1.5

------ 5a1i nl ty W55-'-7Bl
I II I I I I I I I I I I -2.0 I . I I I -2.0

90 91 92 93 94. 95 96 97 96 99 100 30.0 31.0 32.0 33.0 3L!.0 35.0
- Transmissivi ty ('l./5cml Salinity (PSS-781



e-

PLOTTED,29/NCV/19gij 13,55.20

NClGAP 1993
Henry Larsen
STRTI C1N
REFERENCE N(j.:
DATE/TIME
PCl5ITH1N

BCOLJ
93-2lJ-020
09/09/93
71-30.1N

22:03 UTe
lS6-S9.4:W

Pres Temp Theta Sal Dept Gam-th GPA i./5cm ChI PAR
---- -------- -------- ---~--- ---- --~--- ----- -~--- -~-- ----

I 1.1866 ' 1.1666 27.136 1 21.720 .00 96.91
10 1. 511!5 1. sun 27.552 10 22.036 .53 96.BO
20 3. 731!ll 3.7332 30.241 20 21!.027 1. 02 97. 21!
3D 4..2960 4..2960 31. 540 3D 25.006 1. 36 97. 61!
50 1. 1!909 1.11BB7 31. 912 50 25.533 1. 90 97. BI!
75 -1.0571 -1. 0588 32.511 711 25.219 2.ll2 96.1!5

100 -.0152 -.0196 3ll.553 99 27.74.6 2.59 92.50
140 -.001l3 -.00911 3ll.570 139 27.760 2.82 87.B2

- Po t , Temp ro
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

o ~ I I

I I I l~=r
••,,::::v., -, . I- 20

20 ----_ -- -c
\
I
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PlDT1EDI29/~VI1991 13,SS125

NelGRP 1993
Henry Larsen
STRTI(jN
REFERENCE N~.:

DRTE/TIME
ros ITI llN

BC05
93-2l±-021
09/09/93
71-32.8N

22:52 UTe
157- 3.8W

Pres Temp Theta Sal Dept Galb-~h GPA USCII\ ChI PAR
---- -------- -------- ------- ---- ----------- -----" ---- ----

1 1.7865 1.7665 27.795 1 22.216 .00 96. '!5
10 2.0750 2.071.1.B 28.313 10 22.B14 .1.1.9 95.1,16
20 2.6911.1. 2.6901,1 29.290 20 23.353 .97 96.15
30 ll.953ll 4.9513 31.239 3024.700 1. 36 97.39
50 1. 8119 1. B096 32.220 5025.758 1.91 97.51,1
75 -1.1.1.462 -1. 1,11,177 32.626' 71,1 26.1,105 2.39 95.86

100 -.1630 -.1664 3ll.470 99 27.667 2.64 91.26
112 -.1565 -.1601,1 3li..1,176 111 27.691 2.68 90.03

- Pot. Temp (e)

-2;0 -1.5 -1. 0 -0.5 0.0 0.5 1.0 1.5 2.0

o -I I I I I I I I "r 0

...~~

~ .• :=::,~::;.~~ ...
.»

-:.
"

20 ~ f- 20-, ......
-- ........

-~ --........---m ....
"m -,

~ 1,10
30.0 31.0 32.0 33.0 31,1.0 35.0...

a: 1,10 \

--'1 I I I I I \\ 2.0 2.0a: \co
9

\ .-\
1 1. 5 -j I \ I J r 1.5

Q) 60 60
L \

:J " 1. 0 -l I \ I I f- 1.0If) ...
(J) I ,

.....
Q) \ ;'

8L .« 0.5 -l ! \ I I I- 0.5n, BO . " BO......
.... -

--- 0.
" E

\ Q) 0.0 --j I ~ I I- 0.0
"

\
\ I-

" I
LOO ..,..j I 100 6 -0.5 -l I n I -: f- -0.5-,: ... I.... I (L'. I

-1.0 -l I I \ /1 f- -1.0
120 120

-1.5 -iFP I I v- I ~ -1.530.0 31.0 32.0 33.0 3ll.0 35.0
-----. Sa l i ni ty (P5S-783

I I I I I I I I I I I -2.0 I I I I I I -2.0

90 91 92 93 9ll 95 96 97 98 99 100 30.0 31.0 32•. 0 33.0 34.0 35.0
- Transmissivi ty (1./5cml 5alinity (P55-78l

..



Co, 'ot

PLClTlED.29/NllVlI99ll 13.55.32

N~GAP 1993
Henry Larsen
STRTI~N

REFERENCE ND.:
DRTE/TIME
PCJS I TIllN

BC06
93-2lJ-022
09/09/93
71-35.lJN

23:39 UTC
157- 8.2W

Pres Temp Theta Sal Dept Gal'fl-~h GPA i./5cm o-r PAR
---- -------- -------- ------- ---- ------ ----- ------ ---- ----

I 2.3783 2.3783 28.843 1 23. DlB .00 95.66
10 2.5337 2.5332 29.23B 10 23.323 .1.12 95.27
20 3.6753 3. 67111 30.12B 20 23.9Y2 .B5 96.77
3D ij.2528 L!.25D9 30.859 3D 2L!.L!70 1. 22 97. 2L!
50 -1.3216 -1.3226 32.632 50 26.2Yll 1. 7Y 97.0Y
75 -.7ll70 -.7Y91 33.723 7Y 27.109 2.0B 92.96
B2 -.4.514. -.L!54.0 3ij.168 81 27.L!57 2.1391.11

- PoL Temp (el
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 L5 2.0
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rLDTlEDI291I1lVlI99l1 131551:16-

NClGAP 1993
Henry Larsen
STRTI (jN
REFERENCE NO.:
DATE/TIME
PClSI TI ClN

BC07
93-21J-023
10/09/93
71-38.3N

OO:21.1 UTe
157-12.7W

Pres Temp Theta Sal Dept GalTl-th GPA 7./Scm eh] PAR
---- -------- -------- ------~ ---- ------ ----- ----- ---- ----

1 2.4.9117 2. 1I94.7 26.975 1 23.115 .00 96.06
10 2.5611 2.5606 29.279 10 23.353 .1.l295.86
20 3.8905 3.B893 30.366 20 2Y.1l2 .83 97.00
3D 3.5210 3.5192 31.343 3D 211.922 1.17 97.19
50 -1. 5BOll -1.5813 32.69Y 50 26.301 1. 65 95.1,16
68 -1.5767 -1.5779 32.675 67 26.286 1. 96 91,1.35
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PLDT1ED,22/NDV/19gij 15,Sij,51

-1.5

-1.0

1.0

-0.5

0.0

0.5

1.5

314.0

34.033.0

Dept Gam-tk GPA f. Tr CkI PAR

32.0

32.0 33.0
Salinity (PSS-78l

Sal

31.0

31.0

The ta

30.0 I . I I I I 2.0
2.0 I

-2.0 -+ t ~+ l ~
30.0 I I I -2.0

1.5

-1. 5 -j FP

1.0

-1. 0

Q.
E
Q) 0.0

I-

US·
'-J O.

.
1; -0.5
0...

2 -1. 2119 -1.2119 29.679 2 23.BllB .00 55.9 .42
10 -1.255 -1.255 29.700 10 23.864 .32.63.4 ,48
20 -1. 327 -1.327 3D.DOll 20 211.112 .71 63.7 .42
3D -1.564 -1.564 31. 9311 3D 25.6B3 1.02 59.B 1.16
50 -1. 625 -1.626 32.2111 50 25.912 1. us 59.7 1. 65
75 -1. 350 -1.352 32.Bll2 74 26.1115 1.91 67.3 .B6

100 -1. 396 -1.39B 33.390 99 26.B61 2.26 6B.6 .92
150 -.911B -.952 34.1117 1119 27.679 2.65 69.0 .52
200 -.136 -.lij4 34.616 19B 27.B04 2.B3 69.5 .31
250 .4116 .ll36 34.7110 211B 27.B72 2.95 69.9 .211
300 .529 .517 34.777 297 27.B97 3.06 69.7 .22
3Y:5 .552 .537 34.7BB 3Y:l 27.905 3.15 59.9 .27
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NClGRP 1993
Henry Larsen
STRTIljN
REFERENCE N~.:
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PClSI TI LlN
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93240024. low
93-24
TR

24
75 .054 N

172 59.900 W
1993/09/11
15:20 UTC

344

PLOTTED:22/NOV/1994 16:20:54

CRST INFlJ
FILE
CRUISE
STRTILlN
CRST
LRT nUDE
LLlNGITUDE:
DRTE
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NREC

.~---- Transmissivity (I./metrel
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c-

PlDTTEO,29/NOV/19gij 12,13,ijS

NClGRP 1993 Pres Temp Theta Sal Dept Gall'l-th GPR Z r- ChI PRR
---- -------- -------- ------- ---- ------ ----- ---- ---- ----

Henry La.rsen 3D -1. B]06 -1.B]]] 32.090 3D 25.8]] .00
50 -1.5BB3 -1. 5872 32.285 50 25.9B9 .li2

STRTICIN : TR 75 -1. IiOB9 -1.Ii]04 32.B71i 74 2B.l!li2 .B7
100 -1.3704 -1.3726 33.li39 99 26.900 1. 2]

REFERENCE NCl.: 93-24-025 ]50 -.9274 -.93]6 34.li26 ]li9 27.685 1.59

11/09/93 15: 20 UTe
200 -.1159 -. ]23] 34.620 ]9B 27.806 1. 76

DATE/TIME : 250 .1l566 •111162 34.739 2117 27.870 1.B9

PClSI TI C1N : 75- . 1N 172-59.9W 300 •53liO .52]2 34.776 297 27.896 1.99
3114 .5567 .51l]B 34.787 3110 27.903 2.08

- Pot. 1emp (e)
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PLDTlED.221IllU1991l 15155129

NClGRP 1993 Pres Temp Theta Sal Dept Gall'l-th GPA f. Tr ChI PAR
-----" ----_ ....._- -------- ------- ---- ------ ----- ---- ---- ----

Henry Larsen 2 -1. 293 -1. 293 29.731 2 23.B91 .00 61L 7 .LJll 9.5
10 -1.299 -1.299 29.752 10 23.90B .32 65.3 .72 1l.9

STRTI llN : TR 20 -1.365 -1.365 30.2211 20 24.292 .70 53.LJ .71 2.5
30 -1. 590 -1.590 31.995 3D 25.734 .9962.5 .7B 2.0

REFERENCE Nll.: 93-24-028 50 -1.228 -1.229 32.360 50 26.021 1. III 56.8 ,87 L5

DRTE/TIME 11/09/93 16:5L! UTe 75 -1.526 -1.527 32.902 7LJ 26.1169 1. B6 67. 6 1. 12 1.0
: 100 -1.LJ1l9 -1.451 33.347 99 25.B2B 2.20 59.6 ,35 1.0

PDSITIllN : 75- 1. 6N 173- 1. 5W 150 -.939 -.9113 34.111B 1119 27.579 2.BO 70.4 ,33 .5
200 -.191 -.19B 34.B07 19B 27.799 2.77 70.7 ,26 .ll
206 -. 17LJ -.IB2 3LJ.61B 20LJ 27.B07 2.79 70.3 ,311 1.1
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0.0

1.0

0.5

1.5

-2.0
35.0

35.0
,

2.0

31!.0

27

33.0 311.0

26

32.0

32.0 33.0
Salinity lPSS-78l

25

31.0

31.030.0
2.0 . I I I I I I

-2.0-T -; i~ + ~ l i I-
30.0

1.5

1.0

-1.5 -; FP

-1.0

0..
E
~ 0.0

~ 0.5

"6 -0.5
a,

200

150

100

50

, ..••..••::;::..•.
\ ,' .

\ "-, ;.-
" :" \v-,

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

,:' .............
. ": \
\ ,
'; \
" I
\ ,
-~ \

: I
~ I
e ,
f, I
.' \

\

\ I \ I I \ 250
31,0 32.0 33.0 34.0 35.0

-----. Sa l i nity W5S-781
,-- -,-- I I -. I

20 YO 60 Bo 100
·..····..····1ransmissivi l:.y ('l.Jmetre)

50

- Pot. Temp (Cl
-2',0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.D

o I I, I I J I I I I 0

200

Q)
L
:3
(f)
(f) 150
Q)

L
lL

(Q
L
<0 100co
"lJ

-..J
l\3

.~.



56 58 60 62 64 66 68 70 72
I I I I I I I I I

93240028. low
93-24
TR

28
75 1. 602 N

173 1.482 W
1993/09/11
16:54 UTC

205

PL~TTED:22/N~V/1994 16:18:28

CRST INFLJ
FILE
CRUISE
STRTIClN
CRST
LRTITUDE
LClNGITUDE:
DRTE
TIME
NREC
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PLDT1ED,29/NOV/19gij 12.1ij,DS

NelGRP 1993
Henry Larsen
STRTI ClN
REFERENCE ND.:
DRTE/TIME
PClSITIClN

TR
93-2L!-029
11/09/93
75- 1. 6N

16:54 UTC
173- 1. 5W

Pres Temp Theta Sal Dept Gam-th GPR Z Tr Ckl PRR
---- ---------------- ------- ---- ------ ----- ---- ---- ----

0 -1.2977 -1. 2977 29.71.lij o 23.902 .00
to -1.3055 -1.3056 29.772 10 23.92ll .140
20 -1.3797 -1.3BOo 3D.3Bll 20 2ll.ll0S .77
30 -1. 571!.! -1. 5719 32.0ll9 3D 25.777 1.06
51 -r.risu -1.1165 32.1472 51 26.109 1.149
62 -1.1521 -1.1535 32.6B9 62 26.2B6 1.69
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PLDT1ED,29/NDV/19gij 13,55,ijS

NClGRP 1993
Henry Larsen
STRTI~N

REFERENCE NQ.:
DATE/TIME'
POSITIClN

TR
93-2lJ-032
11/09/93
75- .9N

16:16 UTe
173- .5W

Pr'BS Temp Theta Sal Dept Gal'll-th GPA 7.I5cITI ChI PAR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

I -1. 279ll -1. 279Y 29.926 1 2Y.OY8 •DO 97.YY
10 -1.3174. -1. 3175 30.050 10 2Y.IY9 .3Y 97.YY
20 -1.3lJ97 -1. 3500 30.383 20 2Y.Y2O .70 97.YY
30 -1.6167 -1.6172 32.057 3D 25.765 .99 97.59
50 -1. 33B6 -1. 3396 32.Y08 50 26.063 1.1..1.0 97.7Y
75 -1. 3955 -1. 3970 32.926 7Y 26.YB5 1.BY 97.6Y

100 -1.3790' -1.3612 33.Y36 99 26.699 2.17 97.6Y
150 -.9279 -.9321 31..1..Y22 14.9 27.682 2.55 97. 5Y
200 -.256B -.263B 34..6lJY 19B 27.B32 2.7297.YY
250 .5210 .5105 3ll.623 2116 27.934 2.62 97. 3Y
300 .5lJOO .5272 34..652 297 27.957 2.90 97.llY
3lJ2 .5705 .5556 34..868 338 27.968 2.96 96.72

- Pot.- "Temp (el
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rLDTlED.29/NJy/I99l1 13.5515~

- Pot. Temp (el
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

o \ I I I \ I I I I I I 0

1 -1.2751 -1.2751 29.947 1 2Y.065 .00 97.2Y
10 -1. 285B -1.2B60 29.962 10 2Y.078 .3Y 97.31
2D -1.ll039 -1.YDll2 30.53Y 20 2IJ.5IJlI .70 97.2Y
3D -1.6366 -1.6371 32. L59 30 25.86B .9897.2Y
50 -1.1672 -1.16B3 32.517 5026.1IJ6 1. 38 97.2IJ
75 -1.4970 -1.1J985 32.9B8 71J 26.53B 1. 79 97.1J9

100 -1.3665 -1.36B7 33.511 99 26.959 2.12 97.5!!
L5D -.955ll -.9596 34.1,111 L4927.675 2.4997.61J
200 -.3225 -.3293 311.631 L98 27.825 2.65 97.BIJ
250 .2659 .2559 34.7B3 248 27.9L7 2.7697.79
300 .lJ.70B .45Bl 34.B1I9 297 27.959 2.85 97.24
331,1 .50211 .I,IBBI 311.B56 331 27.962 2.B9 96.80

N~GRP 1993
Henry Larsen

STRTI~N

REFERENCE NB.:
DRTE/TIME
PDSIT U1N

T1
93-2LJ-033
11/09/93
75- .ON

19:28 UTe
173-15.4W

Pres Teltlp Theta Sal Dept Gam-th GPA ~/5cm ChI PAR
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NClGRP 1993
Henry Larsen
STRTItjN
REFERENCE Ntj.:
DATE/TIME
PLISI TI LIN

T2
93-2L.l-03L.l
11/09/93
75- 1. 1N

21:30 UTe
173-32.9W

Pres Temp Theta Sal Dept Gam-th GPA i./5cm eh] PAR
---- -------- -------- ------- ---- ------ ----- ----- ,---- ----

I -1. 3'-!1I9 -1. 3114.9 29.959 1 211.076 .0096.75
10 -1. 345B -1. 31.159 29.979 10 21.1.092 .31.1 96.75
20 -1.1.1323 -1.1.1326 30.917 20 21.1.855 .6996.78
30 -1.6583 -1. 6588 32.110 30 25.828 .95 97.0Y
50 -1. 211.19 -1.2159 32.1.150 50 26.094 1. 36 97.11.1
75 -1.3460 -1. 31.176 33.038 71.1 26.574 1. 78 97. Ol.l

100 -1.3125 -1.31~8 33.630 99 27.053 2.08 97.21.!
150 -1. 002B -1. 0069 3l.1..1.122 ll.1.9 27.6B5 2.l.I.3 97.21.1
200 -.l.I.039 -.1.1106 3l.1..627 19B 27.B26 2.59 97.31.1
250 .3101 .3000 3~.795 2~B 27.924 2.70 97.3Y
300 .ll975 .YBllB 311.BS5 297 27.962 2.7B 96.06
321 .5157 .5020 311.B60 31B 27.964 2.B1 9Y.6Y

1. 5 2.0

o

- Pot. 1emp (e)

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0
o I I I I I I I _c I I I
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NelGRP 1993
Pres Tell\p Theta Sal Dept Gam-th GrA 7./Scm Chl PAR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

Henry Larsen 1 -1.4.261 -1.LJ261 30.069 1 2LJ.164 .00 85.35
10 -1.l.I.381 -1.1,1382 30.156 10 21,1.238 .33 96.60

STRTIl'lN : T3 20 -1.l.I.531 -1.1,1531,1 30.751 20 21,1.721 .6B 96.60
3D -1.6303 -1.6308 32.146 30 25.857 .94 96.40

REFERENCE ND.: 93-2~-O35 50 -1.11225 -1.1,1235 32.1,180 50 26.12lJ. 1. 35 97.1,11,1
75 -1.521,16 -1.5261 33.011 71,1 26.557 1. 76 97.1I1i

DRTE/TIME : 11/09/93 22:48 UTC 100 -1. 3071 -1.3094 33.666 99 27.082 2.07 97.44

resITHJN : 75- . 1N 173-45.2W
150 -.8385 -.81,128 3l.1..1,128 ll.1.9 27.68LJ 2.l.I.O 97.1,11,1
200 -.2062 -.2132 3l.1..656 19B 27.B39 2.57 97.1,11,1
250 .1562 .1465 34..770 24.8 27.913 2.67 97.LJ'1
300 .l.I.4L!1 .L!315 311~B3B 297 27.951 2.76 95.27
305 .lI.LJ50 .1I322 311..B39 302 27.952 2.77 95.27

.0 33.0 311.0
-----. Salini·ty (P5S-78l
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NClGRP 1993
t=>res Temp 1heta Sal Dept GalTl-th GPA i'.I5cm ChI t=>AR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

Henry Larsen 1 -1.1.l41.1S -l.l.ll.ll.lS 30.126 1 21.1.215 .00 95.07
10 -1.11523 -1.IJ52IJ 30.142 10 2IJ.227 .33 96.25

STRTIQN : T5 20 -1.11672 -1. IJ675 30.363 20 2IJ.1JD6 .69 96.35
30 -1.6257 -1. 6262 32.123 30 25.639 .9B 96.65

REFERENCE N~.: 93-24-037 50 -1. 19IJI -1.1952 32.IJ91 50 26.126 1.3897.19
75 -1. 5069 -1. 50BIJ 33.017 7IJ 26.562 1.79 97.2IJ

DRTE/TIME : 12/09/93 01:30 UTC 100 -1.3132 -1.3155 33.B21 99 27.209 2.0B 97.21.1

POSITILlN : 75- .6N 174-14.8W
150 -.8919 -.8962 311.IJ35 111927.691 2.3997.2IJ
200 -.1l761 -.IJB27 31.1..617 19B 27. B21 2.55 97.2IJ
250 .1126 .1029 311.770 211B 27.915 2.66 97.21.1
289 • 179B .16BY 31.1..79Y 2B6 27.931 2.7395.B6

- Pot. Temp (el
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-1.5

-1.0

-0.5

0.0

1.0

0.5

1.5

3Y.0

34.0

27

33.0

26

Dept Gam-th GPA i./5cm ChI f'AR

32.0

32.0 33.0
Sa 1in ity WSS-78)

Sal

31.0

31.0

lhe ta.
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2.0 I I I I 35.0

I I 2.0

-2.0 -f -; ~ l ~
30.0 = I I -2.0

-1.5 -\(1' I ~
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-1. 0
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~ 0.5

f'res Temp

250

150

200

100

50

. 300
35.0

I -1.11455 - 1.YY55 30.139 I 2Y.224 .00 96.1.\5
10 -1.1l1.l93 -1.1I11911 30.11.l3 10 211.227 .3396.1I5
20 -1.1l666 -1.1I669 3o.36B 20 211.1I11 .69 96.1I5
3D -1. 6162 -1.6157 32.067 3D 25.793 .9B 9Y.93
50 -1. 5052 -1. 5061 32.1I1Y 50 26.072 1.39 97.511
75 -1.1l576 -1.1I591 33.062 711 26.597 1.B1 97.511

100 -1. 2315 -1. 2339 33.B5B 99 27.236 2.09 97.YY
150 -1. 0008 -1. 00119 34..1I25 14.9 27.687 2.39 97.611
200 -.1l358 -.1I11211 31l.6211 198 27.825 2.55 97.611
250 .0921 - .0825 34..769 24.B 27.916 2.66 97.lIY
280 • 111111 .1035 31l.77B 277 27.922 2.7296.1I2

1.5 2.0
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NClGRP 1993
Henry La.rsen

STRTIClN
REFERENCE NC.:
DATE/TIME
PClSITIClN

T7
93-2LJ-039
12/09/93
74-59.8N

04:04 UTe
174-45.1W

Pres Telrlp Theta Sal Dept GaNl- th GPA i.l5cm ChI PAR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

I -1. 1!633 -1.Y633 30.150 1 2Y.233 .00 96.06
10 -l.I-1.6BO -1.Y6Bl 30.156 10 21,1.238 ,33 95.9B
20 -1.1!621! -1.1,1827 30.368 20 21,1.1,111 .69 95.99
3D -1. 6292 -1.6297 32.065 30 25.807 .97 91!.92
50 -1.1.1431.1 -1. 1,11,11.13 32.1,161 50 26.10B 1.3B 97.21,1
75 -1.5200 -1. 5215 33.067 71,1 26.602 1.79 97.21,1

100 -1. 2310 -1. 2331! 33.B62 9927.21!0 2.07 97.21!
150 -.B615 -.865B 31.1.1,151,1 11.1927.705 2.37 97.21,1
200 -.1.1212 -.1,1279 31.1.623 198 27.823 2.53 97.31
250 .0229 .013Y 31!.761 21!B 27.913 2.61! 96.1!5
276 .0654. .051!B 31!.771 273 27.918 2.69 96.06
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Pres Temp

LSD

250

100
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50

1 -1. 4.775 -1.Y775 30.150 1 2Y.233 .00 95.27
10 -1. YB05 -1.YS06 30.156 10 2Y.239 .33 95.73
20 -1. Y966 -1. Y969 30.521 202Y.535 .6B 96.06
3D -1. 62Y6 -1.6251 32.076 30 25.600 .96 9Y.5750 -1.Y551 -1. Y560 32.IJ35 50 26.087 1.37 97.17
75 -l.Y932 -1. Y91.J.7 33.009 7Y 26.555 1. 79 97.2IJ100 -1.2872 -1.2695 33.742 99 27.1Y4 2.09 97.2Y150 -.9591 -.9633 3l1..Y35 1l1.9 27.69L1 2.lI.l 97.2Y200 -.lI.l1l1. -.YlSl 3l1..629 198 27.827 2.57 97.IJY250 .0063 -.0011 3Y.757 24.6 27.910 2.69 96.19260 .olOB .0010 3Y.75B 257 27.911 2.7096.09
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NeJGRP 1993
Henry Larsen
STRTILlN
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Pres Temp Theta Sal Dept Gal'll-th GPA i./Scm ChI PRR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

I -1.1.l912 -1.4912 30.163 1 24.244 .00 96.B5
10 -1.119lJ2 -l.lJ9113 30.138 10 2lJ.221.1 .33 96.85
20 -1.11966 -1.lJ969 30.285 20 2lJ.3lJl.l .69 96.81
3D -1. 5961.1 -1. 5969 32.022 3D 25. 756 .9B 95.19
50 -1. 3992 -l.lJ002 32.lJ36 50 26.087 1.110 95.61
75 -1.5192 -1.5207 33.000 7lJ 26.5lJ8 1. 82 97.15

100 -1.2940 -1.2963 33.690 99 27.102 2.1296.06
150 -.9865 -.9906 311.lJ19 1119 27.682 2.11695.86
200 -.41.158 -.lJ52lJ 311.617 19B 27.B19 2.62 95.66
250 .0023 -.0071 31.1.753 21.1B 27.907 2.74 96.57
265 .0Ollll -.0056 311.7511 262 27.908 2.77 95.36
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NelGRP 1993
Henry Larsen
STRTI ClN
REFERENCE ND.:
DRTE/TIME
PClSI TI ClN

T8
93-2lJ-OlJ2
12/09/93
75- Y.2N

18:02 UTe
17Y-Y9.7W

Pres Temp Ths ta Sal Dept GaJ'lt-~h GPR i'./5cm ChI PRR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

2 -1.~515 -1.4515 30.126 2 24.214 .00 96.72
10 -1.11516 -1.1,1517 30.17B 10 21,1.256 .29 96.9B
20 -1.116611 -1.Y667 30.YB6 20 21,1.506 .65 96.9Y
30 -1. 609~ -1. 6099 32.075 30 25.799 .93 97.64
50 -1. 51Y9 -1. 5158 32.YOY 50 26.064 1. 31,1 9B.03
75 -1.5555 -1. 5569 33.040 71,1 26.561 1. 76 96.03

100 -1.~B12 -1. 4634 33.743 99 27.150 2.05 96.03
150 -1.0010 -1.0051 3Y.YI0 1119 27.675 2.3B 9B.23
200 -.5369 -.51,151,1 311.599 19B 27.Bl0 2.55 9B.23
250 -.0205 -.0299 3~.743 2~6 27.901 2.67 97.79
285 .2489 .2375 311.80l 282 27.933 2.7396.06
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PLDT1ED.29/NOV/19GQ 13,57,D9

NrlGRP 1993
Pres Temp The ta Sal Dept Gam-l:h GPA i./Scm ChI PAR
---- -------- -------- ------- ---- ----------- ----- ---- ----

Henry Larsen 1 -1.1.1517 -1.%17 30.149 1 214.232 . DO 97.014
10 -1.11583 -1. 145814 30.160 10 214.2141 .33 96.90

STRTlelN : T9 20 -1.1:1.6148 -1. LJ651 30.291 20 2LJ.3LJ8 .69 96.9LJ
3D -1.6338 -1. 631.13 32.048 3025.778 .98 97.814

REFERENCE NO.: 93-24-043 50 -1. 5782 -1. 5791 32.37LJ 50 26.0LJl 1.110 97. 6LJ
75 -1.119311 -1. LJ9119 33.133 7LJ 26.656 1.81 98.03

DATE/TIME : 12/09/93 19:11 UTe 100 -1.1.l61O -1. 14632 33.840 99 27.228 2.09 98.03

Prl5ITION : 75- B.1N 17lJ:-35.6W
150 -1. 0539 -1.0580 311.399 1119 27.668 2.39 98.16
200 -.5972 -.6036 311.591 19B 27.B05 2.57 9B.23
250 .1871 .1713 31l.716 21.18 27.916 2.68 9B.03
300 .54.00 .5272 34..866 291 27.968 2.76 96.06
31LJ .53Bl .524.6 311.B66 311 27.968 2.7B 9S.6Y

- Pot. Temp (Cl
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PLClTlED,291N:lVlI9911 13,S1Jl8

NClGRP 1993 Pres Tsltlp 1heta Sal Dept Gam- l:h GPR i./Scm ChI PAR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

Henry Larsen 1 -1.4.3B3 -1.43B3 30.029 1 24.135 .00 97.3410 -1. 4.4 to -l.lJlJll 30.036 10 2lJ. run .3lJ 97.lJlJSTRTIClN : TID 20 -1. Ll7lJ8 -1.lJ751 30.390 20 2lJ.lJ2B .7097.5130 -1. 6100 -1.6lO5 32.017 3025.752 .99 97.64REFERENCE ND.: 93-24-044 50 -1. Ll335 -1. Y3LlY 32.Y58 50 26.106 i.uo 98.0375 -1.51l6 -1.5131 33.058 7Y 26.595 1.82 98.03DATE/TI ME : 12/09/93 20:27 UTe lOO -1.1l393 - 1. 4lJ 15 33.60Y 99 27.19B 2.10 96.03P(JSI TI LIN : 75-12.3N 174-23.7W 150 -1. 0428 -1. OlJ69 34..371 14.9 27. 6lJ5 2.4.2 98.18200 -.6156 -.6219 3Ll.5BO 19827.797 2.60 98.23250 .0433 .033B 34..741 24.6 27.695 2.7296.03300 .6425 .6294 311.B72 297 27.966 2.B1 98.23345 .6588 .SlJ35 3Ll.905 3Lll 27.992 2.86 96.65
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PLDT1EDI29/NDV/19~ 13.57.27

- Pot. 1emp (el
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

I I I I I I I I Io r ......... " D

NClGRP 1993
Henry Larsen
STRTI()N
REFERENCE N(j.:
DATE/TI ME
PClS IT I lJN

TIl
93-24-045
12/09/93
75-16.0N

21:19 UTe
174-12.DW

PI"BS Tell'lp Theta Sal Dept GalYl-l:h GPA 7.I5cII\ [hI PAR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

I -1.1l129 -1.4129 29.914 1 24.0141 .00 65.61
10 -1.ll139 -1.1I1ll0 29.985 10 211.098 .311 97.611
20 -1.ll361 -1.1I3611 30.2311 20 211.3Dl .7297.611
30 -1.6097 -1.6102 31.993 3D 25.732 1.01 96.80
50 -1.5919 -1. 592B 32.3LH 50 26.015 l.ll39B.03
75 -1.ll721 -1.1I736 33.03B 711 26.578 1. B6 9B.03

100 -1.5210 -1. 5231 33.7614 99 27•.169 2.15 97.96
150 -1.0779· -1.oB19· 3ll.3113 Ill9 27.6211 2.llB 9B.23
200 -.53111 -.5379 311.601l 19B 27.B13 2.66 9B.23
250 .~901l .1!799 3~.799 2~6 27.917 2.7696.23
300 .4.706 .1,1579 3ll.B41 297 27.952 2.B6 9B.03
400 .6635 •B1I56 311.917 396 2B.OD2 2.99 97.411
4114 .6449 .6263 3~.923 410 26.007 3.00 97.21,1
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FLDTTEOIZ9/NOV/199ij 13,57137

NClGRP 1993
(Henry La.rsen

STRTIClN
REF ERENeE NO.:
DATE/TIME
POSI TI ON

TC
93-2lJ-OlJ6
12/09/93
75-19.5N

22:30 UTe
17lJ- l.lJW

Pres Temp Theta Sal Dept Ga",-~h GPR r.l5clTl ChI PRR---- -------- -------- ------- ---- ------ --~-- ----- ---- ----
I -1.~393 -l.lI393 29.907 I 2l1.036 .00 97.2l110 -1.ll615 -1. 11517 30.011S 10 211.1118 .311 97.S120 -1. 51173 -1. 51176 30.569 20 211.591 .70 97.21130 -1.6021 -1. 6026 31.677 30 25.636 .96 97.3150 -1. 6873 -1.6BBl 32.239 50 25.9311 i.ua 9B.0375 -1.4132 -1.Y147 32.976 711 26.526 1.B6 9B.03100 -1.5605 -1. 5626 33.755 99 27.162 2.1697.97150 -1.11133 -1.11172 34.332 lll927.517 2.50 9B.03200 .1019 .09ll3 3ll.6511 19B 27.B22 2.6B 9B.03250 .B615 .B502 3~.B66 24B 27.9YB 2.79 96.03300 .B551 .BYIY 3L!.B97 297 27.973 2.B6 9B.13lIOO .699~ .6B13 34.919 396 2B.001 2.9B 9B.23500 .~991 .lI769 3~.919 lI95 26.014 3.06 96.2365Y .2359 .207Y 3L!.90B 6~7 2B.021 3.22 97.BY
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~

PLDTIED,291NDV/19gij 13.S1,Q7

Pres Temp Theta Sal Oept Gam-th GPA I./Scm ChI PAR
---- -------- -------- ~------ ---- ------ ----- ----- ---- ----

1 -1. 3909 -1.3909 29.959 1 214.077 .00 97.1414
10 -1. 3991.l -1.3995 29.997 10 2l1.lDB .3l1 97.lIli
20 -1.1.l509 -1.lI512 30.363 20 2l1.lI06 .71 97.51
30 -1.5605 -1.5610 31.601 30 25.1413 1.01 97.214
50 -1. 65B9 -1.6597 32.2BlI 50 25.970 1.1.l79B.16
75 -1.1.l7B9 -l.lIBOLI 33.01B 711 26.562 1.90 9B.03

100 -1.4429 -1.141451 33.715 99 27.127 2.20 98.03
150 -1. 13Bl -1.1l120 31.l.3110 11.l9 27.6211 2.5l1 9B.23
200 .0699 .062l1 31.l.635 198 27.808 2.7398.23
250 .2451 .2352 34.761 248 27.900 2.B5 9B.23
300 .5324 .5196 34.646 297 27.954 2.93 96.16
LIDO •69116 .6766 31.1.916 396 27.999 3.06 98.03
1423 .5577 .5390 34.922 1418 28.012 3.09 97.1414

23:10 UTe
173-ll8.2W

T12
93-2lJ-OIJ7
12/09/93
75-16.0N

- Pot. Temp (el
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NelGRP 1993
Henry Larsen
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PLDT1EDI29/NDV/19Qij 13,57,58

NelGAP 1993 Pres Tell\p Theta Sal Dept Garn-I::h GPA i.lScm ChI PAR
---- ---------------- ------- ---- ------ ----- ----- ---- ----

Henry La.rsen I -1. 1.1305 -1.Y305 30.107 1 2Y.19B .00 97.2Y10 -1.11319 -1. 1,1320 30.071,1 10 2Y.I71 .3Y 97.2YSTRTI ClN : T13 20 -1.113BB -1. Y391 30.193 20 2Y.26B .7097.293D -1.591B -1. 5923 31. 976 3D 25.719 1. DO 96.91REFERENCE NO.: 93-2~-O~8 50 -1. 52911 -1. 5303 32.363 50 26.031 1.112 97. 6Y75 -1. 5219 -1.523Y 33.009 7Y 26.555 1. B5 97. BYDATE/TIME : 13/09/93 00:07 UTe 100 -1.2653 -1. 2676 33.717 99 27.123 2.15 97.BYPOSITION : 75-12.1N 173-35.4W 150 -1. 0296 -1. 0337 311.366 1119 27. 6Y 1 2.119 98.03200 -.22113 -.2313 311.621 198 27.812 2.67 98.03250 .1l751.1 .%50 311.BOY 211B 27.922 2.7698.03300 •56B3 .555Y 311.859 297 27.961 2.86 98.03375 •64511 .6287 311.89Y 371 27.984 2.96 97.21,1
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PLOT1ED,29/NDV/19gij 13,58,06

NrJGRP 1993 Pres Temp Theta Sal Dept GalTl-~h GPA i./5cm ChI PAR
---- -------- -------- ------- ---- ------ ---------- ---- ----

Henry La.rsen 1 3.2823 3.2B23 15.279 1 12.166 .00 97.0Y
10 .1927 .1925 23.68B 10 IB.9Bl 1. DB 97.17

STRTlelN : T14 20 -r.uoss -1.L!061 30.272 202L!.331 1. 70 97.2L!
30 -I.59BI -1. 5966 32.091 30 25.612 1.9B 91.51

REFERENCE Nel.: 93-24-0~9 50 -1.2612 -1.2622 32.L!32 50 26.oBo 2.39 97.3li
75 -1.IlB37 -1.L!B52 32.995 7L! 26.5L!3 2.B2 97.BL!

DRTE/TIME : 13/09/93 01:00 UTe 100 -1.36Y6 -1.3670 33.52B 99 26.972 3.1397.BY

POSI TILIN : 75- 8.1N 173-25.0W
150 -.9831l -.9B75 31l.L!11 1119 27.676 3.50 97.Bli
200 .0992 .0916 31l.6BB 19B 27.BL!9 3.66 97.BL!
250 .65YO .6Y32 34..643 24.6 27. 9Y2 3.76 97.6Y
300 .6051l •592li 311.B6B 297 27.966 3.B!! 97.BY
353 .6430 .B27li 31l.B9B 3119 27.9B7 3.9] 97.2li
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PLlll1ED.291IllVI199l1 13.58.16

NClGAP 1993 Pre9 Temp Theta Sal Dept Cal'fl-~h GPA f./5cm ChI PAA
---- ---------------- ------- ---- ------ ----- ----- ---- ----Henry La.rsen 1 -1. 27L7 -1.2717 29.986 I 2Y.097 .00 97.2Y10 -1. 2707 -1. 2709 30.09lJ 10 zu.: B5 .3lJ 96.9BSTRTH'JN : T15 20 -1.5966 -1. 5969 31. 99B 20 25.736 .61,1 96.993D -1. 6525 -1. 6530 32. L77 3D 25.663 .66 97.YYREFERENCE NO.: 93-2ij-050 50 -1.2412 -1. 2lJ22 32.571 50 26.193 1.2597.6lJ75 -1.6531 -1.6545 33.052 7lJ 26.594 1.65 97.71DATE/TI ME : 13/09/93 01:3ij UTC 100 -1.6209 -1.6226 33.26Y 9926.165 1.99 97. 6YPOSITION : 75- IJ.ON 173-12.1W 150 -1.032B -1.0369 311.399 14.9 27.668 2.111 97.8Y200 -.32BO -.3311B 311.633 19B 27.827 2.57 97.9B250 .Y962 .Y677 34..620 246 27.933 2.66 96.03300 .5822 .5692 34..867 297 27.966 2.769B.03345 .6225 .6073 34..8B6 3111 27.979 2.B2 97.2Y
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PLDTTED,29/NDV/19gij 13.58.2ij

NOGAP 1993 Pres Temp 1heta Sal Dept Gam-Eh GPA i./Scm ChI PAR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

Henry Larsen 1 -1.3255 -1.3255 3O.07Y 1 2Y.169 .00 97.2Y
10 -1. 327ll -1. 3275 30.082 10 21,1.176 .31,1 97.21,1

STRTHlN : TR 20 -1.3826 -1. 3629 30.600 20 21,1.597 .69 97.21,1
30 -1.5807 -1.5BI2 32.136 30 25. B1I8 .96 97.09

REFERENCE N~.: 93-24-051 so -1.2933 -1. 29113 32.Y6B SO 26.110 1.37 97.39
75 -1.ll679 -1.1,1691,1 32.997 71,1 26.51,15 1.79 97.6ll

DRTE/TIME : 13/09/93 02:30 UTe 100 -1.3090 -1.3113 33.62B 99 27.052 2.09 97.6ll
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330 •55BO .5ll37 3ll.B77 327 27.976 2.BO 97.2ll
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---- -------- -------- ------- ---- ------ ----- ---- ---- ----

2 -1.400 -1. 400 29.752 2 23.909 .00 59.5 .59
10 -1.LJ38 -1.1138 29.786 10 23.938 .32 63.6 .7ij
20 -1.507 -1.507 3D.3ll9 20 2ll.396 .69 61.5 1.11
30 -1. 551 -1. 552 31.162 30 25.056 1.01 62.8 1.87
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0 -l.1!BBB -l.1!BBB 29.B20 o 23.966 .00

10 -1.5150 -1.5151 29.B59 10 23.998 .39
20 -1. 5192 -1. 5195 30.043 20 24.1ij7 .77
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PLCT1ED.29/N:1V119!3ij 12.23.51

NDGRP 1993
Pres Temp Theta Sal Dept Gall't-th GPR f. Tr ChI PAR
---- -------- -------- ------- ---- ------ ----- ---- ---- ----

Henry Larsen 0 -1.58B8 -1.5BB8 28.993 o 23.297 .00
10 -1.5961 -1. 5962 29.932 10 21.L058 .l!2

STRTIQN . TC3 20 -1.5666 -1.5669 30.5B3 20 2L!.5B7 .7B. 30 -1.6286 -1. 6291 31.762 30 25.5l!5 1.07
REF ERENCE NQ.: 93-2LJ-063 50 -1.6820 -1.6828 32.120 5025.837 1.52

lllJ09/93
75 -1.31.1l!0 -1. 3L!56 32.779 71.1 26.361.1 2.00

DATE/TIME : 04:10 UTe 100 -1.50l!1.I -1.5065 33.607 99 27.0l!1 2.33
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N~GRP 1993 Pres Temp Theta Sal Dept Gall'l-th GPR Z Tr ChI PRR---- -------- -------- ----------- ------ ----- ---- ---- ----Henry Larsen 0 -1.55112 -1.55112 29.595 o 23.765 .00
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2 -1.612 -1.B12 3D.5lLU 2 2lL556 .00 .75
10 -1. 652 -1. B52 3D.5BO 10 2ll.5B9 .27 1. III
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PUlnEOI29/~V/1991 12.27.111

-i. 5

l.o
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0.5
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35.0

35.0
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3Y.D

3LJ.033.032.0

32.0 33.0
Sal in i ty (PSS-78l
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25 26 I 27
- I-

- I-

- I-

- I-

- \1-
- I-

- FP ---

1.5

1.0

30.0

2.0

-1. 5

-1. 0

~ -0.5
0-.

~ 0.5
.0..
E
~ 0.0

Pres Temp Theta Sal Dept Gam-th OPR I. Tr ChI PRR
---- -------- -------- ------- --~- ------ ----- ---- ---- ----

1 -1.5115 -1.5115 2B.1J5D 1 22.B55 .00
10 -1.6290 -1.6291 29.829 10 23.975 .IJD
20 -1.5976 -1. 5979 30.1L!6 20 2L!.232 .7B
30 -1. 53B9 -1.539J..j 31. B56 30 25.622 1. DB
50 -1. BOOS -1.BoIJ..j 33.503 50 25.95J..j 1.L!3
75 -1.B055 -1.8069 33.7B2 7J..j 27.191 1. 67

100 -1.7911 -1. 7930 33.930 99 27.311 1. B7
150 -.9660 -.9702 3J..j.339 IIJ9 27.616 2.17
200 .3023 . 291JJ..j 3J..j.515 19B 27.779 2.36
250 1.1329 1.1211 3J..j.772 21J7 27.B5J..j 2.50
300 1. 26i.!1 1.2495 34.821 297 27.B84 2.62
400 1.0550 1.0359 34.845 396 27.919 2.B2
500 .8108 .7874 34.855 494 27.9113 3.00
750 .2702 .2367 34.85B 7111 27.979 3.37

1000 -.0467 -.0909 34.870 987 28.006 3.611
1250 -.22110 -.2803 34.891 1234 28.033 3.811
1500 -.5073 -.57I1B 34.925 1479 28.075 3.93
l581 -.11820 -.S5lJ6 34.949 l559 28.093 3.93

01:5L! UTe
175-51. BE

E02
93-2l.J-082
19/09/93
77-57.lJN

_..- PoL Temp (el
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NDGRP 1993
Henry Larsen
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PLOT1EOI29/NCV/1994 12126108

N~GRP1993
Pres TertIp Theta Sal Dept Gam-th GPR Z Tr ChI PRR
---- -------- -------- ------- ---- ------ ----- ---- ---- ----

Henry La.rsen 0 -1.591LJ -1. 591LJ 29.390 o 23.618 .00
10 -1.59118 -1. 59119 29..1103 10 23.529 .113

STRTIClN . E03 20 -1.5756 -1. 5758 29.572 20 23.766 .85. 30 -1.5860 -1.5B6LJ 31.0111 30 2l.1..937 1. 20
REFERENCE N(j.: 93-211-083 50 -1.6029 -1.603B 32.9BI1 50 26.537 1.65

DRTE/TI ME 19/09/93 07:10 UTC
75 -1.6099 -1.611LJ 33.B96 7LJ 27.27B 1.93

: 100 -1.11561 -1.115BLJ 3LJ.171 99 27.l.I.97 2.10
PllS ITlLlN : 77-30.9N 175- .3E 150 -.116112 -.11690 3LJ.1167 1119 27.699 2.3l!

200 .6ol!LJ .5960 3LJ.6BB 19B 27.B20 2.50
250 .99112 .9B27 3LJ.790 2117 27.B7B 2.63
300 1.0039 .9B99 34.B20 297 27.901 2.73
400 .7600 .741B 34.B42 396 27.936 2.92

-Pot.1ernp (el 500 .5LJ1B .5195 3LJ.Bl.I.9 LJ94 27.955 3.0B
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 750 .1626 .129B 34.B54 741 27.990 3.41
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PL0T1ED,2U~V/19!J.I 16,Ol,21

Pt'es TeNlp Theta Sal Ol2pt Gaffl-th GPR f. r- Chl PRR
-------- -------- ------- ---- ------ ----- ---- ---- ----

2 -1. 553 -1.553 29.289 2 23.536 .00 58.6 .56
10 -1. 57LJ -I. 57LJ 29.286 10 23.53LJ .35 63.3 .51
20 -1.571 -1. 571 29.30B 20 23.552 .78 61.!.2 .53
30 -1.519 -1. 520 29.9li7 30 2li.069 1.19 su.e .51
50 -1.5IJ6 -1.5IJ7 33.123 50 26.6IJ8 1. 71 67.LJ .35
75 -1. 5B5 -1. 587 33.997 7LJ 27.360 1. 97 67.9 .2IJ

100 -1.325 -1. 328 3LJ.2liO 99 27.5li9 2.12 67.6 .22
150 .078 .073 3LJ.556 1ij927.7ijLJ 2.3ij 6B.2 .19
200 1.1 B7 1.178 3LJ.778 198 27.855 2.ij968.1 .19
250 1.LJD6 1.39LJ 3LJ.83D 2ij7 27.8B2 2.60 68.2 .19
300 1.304 1.289 34.B45 297 27.901 2.71 6B.3 .17
400 .9lfl .922 34.849 396 27.929 2.906B.l .18
500 .676 .654 34.B48 494 27.9l!6 3.076B.1 .1B

1.5 2.0 750 .316 .2B2 34.B59 7l!1 27.977 3.lf3 67.9 .1B
863 -.051 -.OB8 34. B72 853 2B.008 3.56 66.8 .19

0

14:57 UTe
174- B.BE
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19/09/93

76-57.5N

- Pot. Temp (el
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M~GAP 1993
Henry Larsen
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PLDHED,29/NlVlI991.l12.26,3Q

- Po t , Temp (e)

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
o I " I I I , ) I I 0

NClGAP 1993
Henry Larsen

STRTILlN
REFERENCE NCa:
DATE/TIME
PDSITHIN

E05
93-2L!-085
19/09/93
76-39.L!N

21:15 UTe
173-38.0E

Pres Temp Theta Sal Dept Gam-th GPR I. Tr ChI PAR
-------- -------- ------- ---- ------ ----- ---- ---- ----

0 -1.5795 -1.5795 28.702 o 23.060 .00
10 -1.5958 -1.5959 29.273 10 23.523 .L!6
20 -1.5366 -1.5369 30.106 20 2lL 199 .B6
30 -1.5666 -1.5671 31.171 30 25.064. 1. 19
50 -1.5258 -1.5267 32.792 50 26.379 1.6L!
75 -1.5923 -1.5939 33.922 7LJ 27.299 1.9L!

100 -1.3965 -1.L!008 3LJ.221 99 27.536 2.10
150 -.5520 -.5567 3LJ.L!75 1L!927.709 2.33
200 .5733 . 56L!9 3LJ.690 198 27.624. 2.L!9
250 •98L!9 •973LJ 3LJ.779 2L!B 27.669 2.62
300 .6261 .61ll6 34.797 297 27.694: 2.72
400 •62113 .6066 34.625 396 27.930 2.91
403 . 62113 .6064 34.B2ll 399 27.930 2.92
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PLDT1ED.29/NCY/19Qij 12.26.58

Pres Tel11p Theta Sal Dept Gall\-th GPR /. Tr eh) PARNDGRP 1993
---- -------- -------- ------- ---- ------ ----- ---- ---- ----Henry Larsen 0 -1.5358 -1.5358 29.755 o 23.915 .0010 -1. 5319 -1.5320 29.855 10 23.997 .39STRTIClN . FOl 20 -1. 57llo -1. 57113 30.500 20 211.501 .75

.
30 -1.507lJ -1.5079 31.B91 30 25.550 1. ouREFERENCE ND.: 93-24-086 50 -1.2978 -1. 29B8 32.229 50 25.917 i.us75 -1.3773 -1. 37BB 32.B22 7lJ 26.400 1. suDATE/TI ME : 21/09/93 16:26 UTe 100 -1.ll73lJ -1.ll755 33.231 99 26.735 2.30POSIT IClN 71.1-49.9N 172-59.6W 150 -1. 05112 -1.05B2 3lJ.379 lll9 27.653 2.73:

200 -.5303 -.536B 3LJ.547 19B 27.767 2.92250 •159lJ .1497 3lJ.69ll 2llB 27.B51 3.06300 .3310 .31B7 34.742 297 27.880 3.17313 .340) .3273 34.71l1! 310 27.BB2 3.20- Po t , Temp (e)
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PLCTIEO,29/NCV/199U 12129.22

Pres Temp Theta Sal Dept Gam-th GPR Y. Tr ChI PARNClGRP 1993 ---- -------- -------- ------- ---- ------ ----- ---- ---- ----
Henry Larsen 0 -1. Y.259 -1. Y.259 29.501 o 23.706 .00

10 -1. ij501 -1. ij5D2 29.559 10 23.753 .ij2
STRTIClN ~ F02 20 -1. ij358 -1. Y-361 30.791 20 2lL753 .78

30 -1.5935 -1. 59Y-0 31.666 30 25.631 t.06
REF ERENCE N(j.: 93-24-087 50 -1. Y-708 -1.Y-717 32.133 50 25.6Y-3 t.51

75 -1.5163 -1. 5197 32.502 7l,1 26.1ijij 2.01DATE/TI ME : 21/09/93 19:09 UTC 100 -1. Y-27l,1 -1. Y-295 33.062 99 26.612 2.Y-l

PLlS ITI llN 74-30. IN 170-59.6W 150 -.6798 -.66ij3 3l,1.366 lY-9 27.6ij3 2.66: 200 -.2l,169 -.2559 3l,1.633 198 27.623 3.05
2tl,l -.2l,172 -.25Y-7 3l,1.632 2t2 27.623 3.09
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PLDT1EDI29/~V11900··.12129.115

NClGRP 1993 Pres TeMp Tketa Sa] Dept Gall'1-tk GPR I. Tr eh] PAR---- -------- -------- ------- ---- ------ ----- ---- ---- ----Henry Larsen 1 -1.I!lB1 -1.I!lB1 2B.931 1 23.21!1l .0010 -1.3777 -1.3778 29.111B 10 23.1119 .1l15TRTILlN . F03 20 -1. 3l!02 -1.311D5 31.195 20 25.079 .77
.

30 -1.5276 -1.5281 32.050 30 25.777 1.03REFERENCE NLl.: 93-2lJ-'088 50 -1. 1l35B -1.11367 32.3119 50 26.017 1. 115ORTE/TI ME 22/09/93 01:36 UTe 75 -1. 6183 -1.6196 32.606 7l! 2B.231 1. 91:
100 -1.5382 -1. 51101 32.880 99 26.1151 2.33P05ITH1N : 73-60.0N 16B-59.7W 150 ....,.3931 -.3980 3l!.5111l 11l927.758 2.80176 -.2592 -.2653 3l!.607 174 27.803 2.88
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PLCT1ED.29/NDV/19Qij 13.58.39

NClGRP 1993
Henry Larsen

STRTIClN
REFERENCE NCl.:
DRTE/TIME
POSITION

F03
93-21J-089
22/09/93
73-60. ON

01:36 UTe
168-59.7W

Pres Temp Theta Sal Dept Gam-th GPR 7./5cm ChI PRR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

I -1.1l231 -1.Y231 29.1BY I 23.YY9 .00 95.66
10 -1. 3739 -1.3711o 29.1I119 10 23.6611 .3996.78
20 -1.3601 -1.3605 31. 535 20 25.355 .7397.BlI
30 -1. 5291l -1.5299 32.078 3D 25.800 .97 98.16
50 -1.111115 -1.1I11211 32.378 50 26.01l1 1.38 98.23
75 -1. 6207 -1. 6220 32.622 711 26.2113 1. 85 98.23

100 -1. 5450 -i , 51,169 32.893 99 26.1,162 2.26 98.03
150 -.3888 -.3938 311.SS9 111927.770 2.7397.29
175 -.2656 -.2716 311.623 173 27.816 2.80 97.20
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PLDTlED,291I1:1Y/1991131581116

NeJGRP 1993
Henry Larsen
STRTIDN
REFERENCE ND.:
DATE/TI ME

PClSI TI ClN

F05
93-24-090
22/09/93
73-50. ON

05:23 UTe
167-S9.5W

Pres Temp Theta Sal Dept Gam-th GPA i.lScm ChI PAR---- -------- -------- ------- ---- ------ ----- ----- ---- ----
I -1.1125B -1.Y25B 17.38B 1 13.BB8 .00 96.9B10 -1. LJ.05LJ. -1. 1,1053 17.B37 10 11,1.252 1. 21 97.01,120 -1. 3162 -1. 3160 17.952 20 14.347 2.54 97.01,13D -1. Ll1l57 -l.YY5Y lB.092 3D 1Y.Y57 3.B597.1950 -1.5253 -1. 5211B lB.3l.!7 50 14.663 B.1l4 97.41,175 -1. 6l.!72 -1.61,165 lB.637 75 1Y.B9l.! 9.63 97.39100 -1. 5512 -1.5563 lB.6BY 100 1Y.935 12.19 97.YY150 -.2752 -.2761 19.751,1 150 15.B16 18.B1 97.01,1171 -. 1534. -.1591,1 34..1,165 171 27.663 20.11,1 96.06
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31.0

31.0

I I I I

25 26 I 27 '
-

I-

-
I-

- -

- -
-

f-

-
I-

- FP l-

I I

30.0
2.0

1.0

1.5

-1.5

-1.0

-2.0
30.0

Q.
E
~ 0.0

8 ·0.5

"6 -0.5
(L

100

150

50

..

...r·

~. ~ ~=.O 33.0' 311.0
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I I I I t I I I I I I
90 91 92 93 911 95 96 97 96 99 100

- Transmissivity ('l./5cml
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- Pot. Temp (C)
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~

PlDTIEDI29/NDV/19~ 13.56.52

Pres Temp

-1.3639 29.070
-1.3Li76 29.0B7
-1. 3Y 16 29.269
-1.37117 31.B49
-1.5293 32.357
-1. 6329 32. 603
-1. 363B 33.127

-.1831 311.676
-. 1B2B 311. 677

Dept Gam-th GPR ~/Scm ChI PRR
NClGAP 1993
Henry Larsen
5TRTIClN
REFERENCE NCL:
DATE/TIME
PClSITIlJN

F06
93-214-091
22/09/93
73-YIJ.7N

06:44 UTe
167-30.9W

1
10
20
30
50
75

100
150
159

-1.3639
-1. 3475
-1.3413
- 1. 3742
-1. 52811
-1.6316
-1.3617
-.1778
-.1772

Theta 5al

1 23.356
10 23.369
20 23.517
30 25.610
50 26.026
7Y 26.229
99 26.647

1119 27.854
15B 27.B55

.00 96.9l!

.LiI 97.Dl!

.B5 97.OY
LIB 97.04
1.62 97.YY
2.09 97.YY
2.tlB 97.01l
2.88 96.25
2.90 96.11

- Pot. Temp (e)

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
o I I I I I I 1 I I 0

20
::

20

.0 33.0 311.o
-----. Sa li ni ty (pSS- 78l

1-· ,-, -, - 1 I -, ,-- r--I~

90 91 92 93 9tl 95 96 97 9B 99 100
- Transmissivity (1./5cm)
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I'LDT1EO.-29/tl1V11991 13.56.59

NClGAP 1993
Henry Larsen
STRTILlN
REFERENCE N(j.:
DRTE/TIME
Pl.lSITlLlN

FOB
93-21J-092
22/09/93
73-34.9N

08:02 UTe
166-29.9W

Pres Temp 1heta Sal Dept Galll-th GPR i./5cm ChI PRR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

I -1. D5911 -1. o5911 29.213 1 23.1I66 .00 97.01l
10 -1. 0175 -1.0177 29.263 10 23.506 .1l0 97.07
20 -1.0625 -1.0628 29.917 20 211.037 .81 97.16
3D -1.3966 -1.3972 32.103 3D 25.B16 i. 11 97.07
50 -1.6025 -1. 60311 32.545 50 26.1Bl 1.51 97.611
75 -1. 5707 -1. 5721 32.895 711 2B.llB4 1. 93 97. OY
97 -. B465 -.61,192 31l.031 96 27.362 2.1B 89.1,12

- Pot. Temp (e)
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PLDTTEO.22/NDV/19gij 16.01,ij7

N~GRP 1993
Henry Larsen
S1RTIljN
REFERENCE N~.:

DRTE/TIME
P~SI TILlN

F09
93-24-093
22/09/93
73-30. ON

17:1.12 UTe
165-59.5W

Pres Temp Theta Sal Dept Gall'l-th GPA 'l. Tr ChI PAR
---- -------- -------- ------- ---- ------ ----- ---- ---- ----

2 -.788 -.788 21.7Bl! 2 17. Ll38 .00 BO.5 .28
10 -.903 -.903 29.2oB 10 23.Ll59 .5B 63.2 1.00
20 -.996 -.996 29.9Ll7 20 2Ll.059 1.00 B2.7 1.09
30 -1.Ll76 -1. Ll76 32.09B 30 25.BILl 1.30 65.Ll 1.Bl
50 -1.597 -1.59B 32.530 5026.16B 1.70 66.Ll .59
75 -1.565 -1.566 32.795 7Ll 26.363 2.13 63.7 .33
90 -.632 -.635 3Ll.325 69 27.592 2.29 29.5 .39

- PoL "Temp ro
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

0 I I I I , I I I I 0
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20
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L I: '--' 0.5 --j , t I I- 0.5
n, L'

1: Q.
.1 E
:\ Q) 0.0 --j I / I I- 0.0
'. , f-

BO --j <, "' BO................. .... ---- "6 -0.5 --j J J J I- -0.5....
" 0..

-1.0 j
~ t-[,0

100 ~ 1- 100I I I I
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-----. Sal ini ty WSS'- 78)
I I I i I -2.0 I I I I I I -2.0

20 1!0 60 60 100 30.0 31.0 32.0 33.0 31!.0 35.0
...........,. lransmissivi ty (I./metrel Salinity (PSS-78)



,.-
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93240093. low
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165 59.453 W
1993/09/22
17:42 UTC
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PL~TTED:22/N~V/199~ 16:21:21

CRST INFO
FILE
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PLDT1ED,22/NDV/19gij 16,02.10

NClGRP 1993
Henry La.rsen

STRTleJN
REFERENCE Ne.:
DATE/TIME
PCl51 TI eJN

FOg
93-21J-091J
22/09/93
73-29.6N

]8:32 UTC
]66- 1. 9W

Pres TeMp Theta Sal Dept Gam-th GPR 'l. r- ChI PAR
---- -------- -------- ------- ---- ------ ----- ---- ---- ----

2 -.B75 -.B75 29.2]B . 2 23.ll55 .00 52.] .69 ll7.D
Lo -.BB2 -.BB2 "29.259 Lo 23.500 .35 53.2 .BB 20.B
20 -1.173 -1.173 31. ]B2 20 25.05ll .7] 51.9 1.1.10 B.9
30 -1.l.J59 -1. ll70 32. ]95 30 25.B93 .96 65.B .73 ij.O
50 -1. 593 -1. 59l.J 32.565 50 26.]97 1.35 6B.0 .3B loB
75 -].53] -].532 32.BBY 7l.J 26.ll5ll L.77 62.2 .3ij 1.5
B7 -.6ij2 -.6ij5 31.1.3]6 B6 27.5Bll 1. 90 ]u.] .1.16 1.5

- Pot. Temp (el
-2.0 -1.5 -].0 -0.5 0.0 0.5 ].0 1.5 2.0

o I I I I I I I I I 0
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o
----- Transmissivity (I./metrel

93240094. low
93-24
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1993/09/22
IB:32 UTe
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PL~TTED:22/N~V/199ij 16:18:29

CRST INFCl
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fLDTTED.22/NDV/19GQ 16.02.32 .J

2 -.951 -.961 29. DB\! 2 23.360 .00 62.1 .5\!129.9
10 -1.010 -1.010 29.117 to 23.3BB .36 62.9 .lj5 1.13.6
20 -1. nsu -1. oeu 3D.BB\! 20 21l.B59 .75 53.3 .er 19.B
30 -1. ll\!2 -1.1l\!2 32.070 30 25.791 1.02 55.5 2.27 7.B
50 -1.57ll -1.575 32.503 50 26. 1\!6 I.\!2 6B.2 .ljO .B
5ll -1. seu -1.5B5 32.537 su 26. l71l 1.50 6B.2 .ll6 1.1

NeJGRP 1993
Henry Larsen

STATI elN
REFERENCE N~.:

DATE/TIME
POSITILlN

Fog
93-21J-09S
22/09/93
73-28. ON

21:37 UTe
166-11.5W

Pres Temp Theta Sal Dept Ga~-th GPR I. Tr ChI PAR

_. Pot. 1 emp (C)
-2.0 -1.5 -LO -0.5 0.0 0.5 1.0 1.5 2.0
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9324009S.1ow
93-24
F09

95
73 28.040 N

166 11.512 W
1993/09/22
21:37 UTC

53

PL~TTED:22/N~V/199q 16:18:31

CRST INFll
FILE
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10

o

20

30

LID

50

..........

I,
\
\

\
\
\

I
I

I
I
/

I
\
/

.... ... -----

""I.... / .
\......,

....

--------
/

/
/

/...

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

~=---------------
-~

/ ............
...!'--------- --

\
\

....~.... ".... ... \
i ....

... '
I

" ---- '"i -~------ ,),/ ------,

.
o

o.
/
o

o.
o

..
'""-

5055 SO ·S5 70
I I I I I

50

a

~

10

Q) 30
L
::J
(j)
(f)
Q)

L 1.10
0-.

.~

(1)20
L
m

CO
u

I-'
~

0\

L 60Jr-----....,-----.-1-----.-1-----,-,--_-.., ----"

0.00 0.50 1.00 1.50 2.00 2.50 3.00
I I I I ) I , I

o 20 LID 60 80 100 120 1LIO

--- Chlorophyl (mg/m"3)

........... PAR (uE/sm"2)

~

•



..

FLOT1ED.291NCV/19GQ 13.59,06

NElGAP 1993
Henry Larsen
STRTltjN
REFERENCE ND.:
DATE/TIME
PElS In ON

FlO
93-2LJ-096
23/09/93
73-LJ1.BN

03:03 UTe
165-33.6W

Pres Temp lhe'l:a Sal Dept Gam-th GPA i./5cm ChI PRR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

1 -.4.625 -.Y625 29.527 123.705 .00 97.6Y
10 -.2535 -.2537 29.65Y 10 23.801 .3797.6Y "

20 -.9796 -.9BOO 31.38B 20 25.226 .71 97.Y9
30 -1.4852 -1.YB57 32.213 30 25.908 .959B.23
50 -1.5655 -1. 566Y 32.51.,16 50 26.181 1.3Y 9B.23
75 -1.617B -1.6192 32.B3B 7Y 26.Y19 1. 77 97.77

100 -.9000 -.9027 34..042 99 27.374 2.06 9B.03
123 -.I.I.B20 -.YB59 3Y.YB9 122 27. 7lB 2.1B 96.B5

- PoL Temp (el
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

o -I I I I . I I I I I 0
"-----_.-- <~-

~ 2020 '-,
' ... ...

\

I-' \
\tl:>o

YO I

~ijD
--J

\ 30.0 31.0 32.0 33.0 3Y.0 35.0
a: \

I I I I I I1 2.0 2.0a: I
(I:J I .
0 60 \

,- 6D~

1.5 -j I I I ~ 1.5I
Q) \
L \
J \ 1.0 -j , , I ~ 1.0(J) 60 \ 60
(J) . ...
Q) ... " G...
L ... : ~ 0.5 ""i I I ,

~ 0.50... \ ... .
100

....
100 a...:, E

: \ Q) 0.0 -j_ I I ,
~ 0.0\ l-

..... \
~I" i" I

t, 120 ~ -0.5120 -I \ -" I 6 -0.5 -j <, , J J /
Q..

-1.0 1 I <, I i .> t- -1.0
lYO -1 I I I I ~ lYO

30.0 31. 0 32.0 33.0 34.0 35.0 -1. 5 -j FP J ~ ./ I ~ -1.5
-----. Sa 1i ni ty (P5S"'-78l

I . I I I I I I I I I I -2.0 I I I I I I -2.0
90 91 92 93 94 95 96 97 98 99 100 30.0 31.0 32.0 33.0 3Y.0 35.0

- Transmissivi ty (1./5cml Salinity WSS-78l



rLDT1ED,291~V/1991 13.59,13

Pres TempNOGAP 1993
Henry La.rsen

STRTI ClN
REFERENCE NO.:
DATE/TIME
POSIT IClN

F11
93-24-097
23/09/93
73-51. liN

05:01 UTe
165- 7.6W

1
10
20
3D
50
75

lOO
l50
l59

.112B
-.01 lJll
-.033B

-1.3892
-1.5235
-1.5883
-1. 1924
-.25l1
-.2500

Tha ta Sal Dept Gal'll-~h GPR 7.I5cm Ch] PRR
-------- ------- ---- ------ ----- ----- ---- ----

.112B 29.373 1 23.562 .00 96.9(
-.OlIl7 29.71B 10 23.BlJ5 .3B 97.0LJ
-.O31l1 29.949 20 2LJ.032 .77 97.1l

-1. 389B 32.034 3D 25.760 l.OB 96.52
-1.52IlLJ 32.555 50 26.1B6 1.I1B 97. BlJ
-1.5897 32.787 7lJ 26.376 1.91 sr.uu
-1. 194.B 33.465 99 26.916 2.26 97.44
-.2563 34..625 111927.B17 2.61 96.B5
-.2555 311.626 l5B 27.818 2.63 96.65

-. Po to 1 emp (el
-2.0 -1.5 '-1.0 -0.5 0.0 0.5 1.0 1.5 2.0

o I I I I I, I I I I 0
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Sal in i ty WSS-78l

25{ .
.1

31.D
-2.011-=-----r---r~-=~=::::==~==:=1

on' I I30.0 I I -2.0

30.0 31.0 32
I

2.0r' ---. C:.U

:::J.

-1.0

-1.5 -i FP

,
""6 -0.5
CL

0.

~ 0.0
I-

8 0.5

120

lOO

60

,20

.:80

··'t-:-JJO
-.

"!~

,.'..

,:i
'.

r
0"

~.

':,.­
.,''''

.-'

.,.~,.. ". . I

.' . ;". .-:'
.--~:. .' - '.: ."-, ....... ~..~

; ": '\

\ :"',
: \

J~ ;, \l1110 . . .: I tuo
" I

.' : I
. ..,,:::;' I

I .
IBO I ·1 I' I I lBO

30.0 31.0 32.0 33.0 34.0 35.0
----- 5a lin i ty lP55-7Bl

120

r': I I I I I I I I I
90 91 92 93 94 95 96 97 9B 99 100

- Transmissivi ty ('l./5cml

(l)BO
L .
:J
0,'
(f)

~ 300

~ 60
(0

9

;;
~



PLDT1EO.29/NOV/19gij 13.59.20

NClGRP 1993 Pres Temp 1het:a Sal Dept: Gan.-l:h GPR i.l5cII'I ChI PRR
---- -------- -------- ------- ---- ------ ---_.- ----- ---- ----

'Henry La.rsen 1 .3132 .3L32 29.571 1 23.7L3 .00 97.0Y
10 .37L9 .3716 29.B32 10 23.921 .37 97.01!

STRTIUN : F12 20 .2303 .2297 30.763 20 2Y.6911 .73 97.11
3D -.6730 -.6737 32.26Y 3D 25.9Y6 .99 97.6Y

REFERENCE N~.: 93-2~-O98 50 -1.ll3BB -1.Y39B 32.572 50 26.199 1.3B 97.BY
75 -1.11595 -1.1!610 32.733 7Y 26.330 1. 61 97. 2Y

DRTE/TIME : 23/09/93 07:01 UTC 100 -1.5719 -1.5736 32.165 99 26.314 2.23 96.65

PCl51 TI LIN : 74- .8N 164-43.4W
150 -.6751 -.6797 su. Y3Y 1119 27.6B2 2.7397.1!1!
200 -.019ll -.0266 3ll.726 196 27.667 2.66 96.65
206 -.0192 -.0269 31.1.121 206 21.667 2.90 96.51

- Pot. Temp (el
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PLllTlED,22/NlYl19gij 16,02,SQ

I I I I I
20 YO BO SO 100

............. lransmissivi ty (I./metre)

0.0

1.0

1.5 .

-1.5

-0.5

-1.0

0.5

-2.0
35.0

35.0

2.0

3Y.0

Dept Gam-th GPR I. Tr ChI PRR

32.0 33.0
Salinity (PSS-78)

Sal

I

31.0

Theta

-
30.031.0 32.0 33.0 3Y.0

2.0 ~ ..~/ I 26 1. I 27 I

1. 5 . ..
I . . .

. I .. I

1. 0 -1

-1.0

-1. 5 -l FP

Q.
E
~ 0.0

~ '-0.5
0..

8 0.5

2 -1. 603 -1. B03 27.228 2 21. 8BlJ .00 BIL 9 .lJ210 -1. 593 -1. 59lJ 29.039 10 23.33lJ .ll268.1 .5320 -1. 558 -1.558 29.232 20 23.1l90 .87 69.0 .lJ830 -1. 197 -1. 197 31. uos 30 25.2lllJ 1. 22 61l.5 1. 8250 -1. 322 -1.323 32.067 5025.7B6 1. 71 69.7 .lJll75 -1.226 -1. 227 32.36B 7lJ 26.027 2.23 70.3 .29100 -1.LI17 -1.1l19 32.61l7 99 26.258 2.69 70.2 .27150 -l.LIoB -i.un 33.1!1l6 11!9 26.907 3.1l1 70.6 .25200 -1. 029 -1.035 3LI.351! 19B 27.631 3.Bo 71.2 .211250 -.333 -.3ll2 3lJ.590 2ll827.793 3.9971.lJ .20300 .206 .194 34.72B 297 27.B76 ll.1271.4 .19400 .479 .462 34.819 396 27.934 lL31 71.4 .18500 .433 .1l11 34.B45 495 27.958 Il.Y7 71.2 .17750 .223 .190 34.B72 7111 27.993 Y.79 71. I .171000 .oL5 -.029 34.BBB 9B8 2B.017 5.0Y 71.2 .16L250 -.134 -.191 34.912 L234 2B.OY5 5.21 71.1 .16L500 -.270 -.3Yl 34.927 L4Bo 2B.065 5.32 71.4 .161750 -.312 -.397 34.933 1725 28.072 5.3B 71.3 .151972 -.305 -.405 34.935 191!3 2B.074 5.112 70.4.16

P"BS Temp
---- -------- -------- ------- ---- ------ ----- ---- ---- ----
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- Pot. lemp (el
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rLOTltO,22/NOV/IQQij 18i05,2~c

NDGRP 1993
Henry Larsen
STRTI ~N
REFERENCE N~.:

DATE/TIME
PDSlTI~N

COl
93-24-100
23/09/93
74-59.5N

21:40 UTe
162- 4.5W

Pres Temp Theta Sal Dept Gall'1-th CPR %Tr Chl PRR
---- -------- -------- ------- ---- ------ ----- ---- ---- ----

2 -1.585 -1. 585 28.951 2 23.252 .00 55.7 .LJ881.2
10 -1. 589 -1. 589 28.979 10 23.285 .37 58.LJ .51 31.8
20 -1.519 -1. 519 29.337 20 23.5711 .Bl 55.0 .52 iu, 2
30 -1. 079 -LOBO 31.537 30 25.350 l. 16 66.7 1. LJ 1 6.7
50 -1. 233 -1.23LJ 32.oB6 50 25.799 i.su 70.3 .35 2.0
75 -1. 17LJ -1.176 32.3Bl 7LJ 26.036 2.15 70.6 .29 . B

100 -1. 397 -1. 399 32.6113 99 26.255 2.6270.LJ .29 .B
150 -1. LJ08 -1.1l12 33.ll02 lll9 26.B72 3.35 70.6 .26 1.2
200 -1. 009 -1.015 3LJ.333 19B 27.6111 3.7571.3 .22 1.3
20LJ -.9B6 -.992 3LJ.3117 202 27.6211 3.77 71. 5 .22 l.ll
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PLeTTED:22/NeV/199ij 16:18:32

CRST INFO
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STRTION
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rL0T1Eo.291NlVI1991l 13.59129

NCJGRP 1993
Henry La.rsen
STRTIClN
REF ERENCE N~.:

OATE/TI ME
PClSI TI ClN

ClHOl
93-24-101
24/09/93
71-54.5N

19:58 UTC
155-56.8W

PN!S TBIi'lP TllBta Sal OBpt Gam-th GPA 7.lSCI1'1 ChI PAR---- -------- -------- ------- ---- ------ ----- ----- ---- ----
I -.0234 -.0234 28.187 1 22.611 .0010 1.51-151 1. SYI.I.7 29.516 10 23.609 .1.1.320 2.6413 2.61103 31. Y1Y 20 25.052 .7930 1.0077 1.0065 32.166 30 25. 767 1. 0450 -1. 2101 -1.2112 32.6L19 50 26.255 LilY75 -1. 2137 -1. 215Y 32.901 7Y 26.Y59 1. 8587 -1.1801 -1.1 B21 33.109 B6 26.626 2.03

_.- Pot. Temp (C)
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PLCT1ED.29/NDV/19gij 13.59.35

NCJGRP 1993
Henry Larsen
STRTleJN
REFERENCE ND.:
DATE/TIME
POSITION

DH02
93-24-102
24/09/93
71-50.9N

21:02 UTe
155-44.7W

Pres Tell'lp lheta Sal Dept Gal'!1-l:h GPR i'.I5cm ChI PRR
---- ~------- -------- ------- ---- ------ ----- ----- ---- ----

1 1.9921 1.9921 30.353 1 2Y.251 .00
10 2.01.190 2.DLlB6 30.396 102Y.2B1 .33
20 2.6516 2.6506 30.665 20 2Y.Y70 .66
30 2.76119 2.7B33 31.BOB 30 25.356 .99
50 -.77BB -.7BOO 32.515 50 26.132 1. Y.3
75 -.9725 -.97Y.Y. 33.236 7Y. 26.723 1.63

100 -.2105 -.2139 311.607 99 27.BOO 2.03
105 -.1603 -.1639 3Y..6l!0 lOY 27.B2l! 2.0Y

- Po t , Temp (C)
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n,

120 ~ ~ 120
-1.0 -I I I \ /' I r -1.0

I I f I
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-----. Sa 1in i ty (P5S-78l
-2.0 I I I I I I -2.0

30.0 31.0 32.0 33.0 311.0 35.0
Salinity (PSS-78l



PLOTlED.29/NOVlI991l 13.59.111

N(')GRP 1993
Henry Larsen
STRTI (jN
REFERENCE NO.:
DRTE/TIME
P(')SI TI ON

DH03
93-24-103
21.1/09/93
71-49.0N

21: 1.11 UTC
155-37.9W

Pi'8S Temp Theta Sa] Dept Gal'll-l:h GPA i'.IScm ChI PAR
---- -------- -------- ----------- ------ ----- ----- ---- ----

1 1.54BB 1.5YBB 30.211 1 2Y.166 .0010 2.1367 2.1362 30.1..125 10 21..1.299 .3320 2.5573 2.5563 30.656 20 2Y.1l5lJ .6930 2.7939 2.7923 31.519 30 25.124 1.0050 .3250 .3233 32.Y61 50 26.0Y2 i.us75 -.B702 -.8721 33.336 711 26.BOO 1.BB100 -.0429 -.OY65 34..688 99 21.657 2.06111 . OlJ 11 .0370 311. 7lJ3 110 27.897 2.09

,20
-'--'.:20

35.0

~----i 2.0

t
·L 5

LO

0.5
j

p
tn
0'\

cc YO
0:
co
9

Q) 60"
L
':J
(J)
(J)
Q)

L
CL 80

too

\ ...
"

.'J
,
" ...

" "­

"

--~-

"" "- ,,
""-

\
\
I
I

YO

60

SO

100

30.D 31.0 32.0 33;0

2 D j.. I. ~5J!' \ 26 I

1.5' I .
1.0 ~

.,~ I
8 0.5
Q.
E
Q) D.D

I-

-+J -0 5o .
Q..

27

3Y.0
I

/ 0.0

-0.5

-1.5

-LO

-2.0
35.03Y.032.0 33.0

Salinity (PSS-78l
31.0

~. t -+- J l-2.0 I I I --:
30.0

-1. 5 -I FP

.,.1.0
120

35.031.0 32.0 33.0 34.0
-----. Sa1in i ty W55- 78)

120 ·'.1 . I I I I ~
30.0

~



~LOT'(OI2Q1NOV/19gij 1~ISQI~1

N~GRP 1993
Henry Larsen

STRTI~N

REFERENCE NO.:
DATE/TI ME
P~SI TION

~H04

93-2lJ-10lJ
2lJ/09/93
71-lJ7.0N

22:19 UTe
155-31. 1W

Pres Tsmp 1heta Sal Dept GaM-th GPA 7.l5cm Chl PAR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

0 1.5465 1.5Y65 30.032 o 2Y.021 .00
10 1.7872 1.7868 30.061 10 2Y.031 .39
20 2.2618 2.2609 30.295 20 2Y.18B .77
3D 2.9253 2.9237 31.265 30 2Y.911 1. 11
50 -.1186 -.1201 32.Y19 50 26.028 1. 61
75 -1.1056 -1.1073 32.667 7Y 26.266 2.07

100 -.5786 -.5816 34..202 99 27.Y90 2.36
130 .11.181 .lY32 3Ll.801 129 27.938 2.Ll7

- Pot. Temp (el
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-----. Sa 1in i ty (PSS-78)
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PL0l1EOI291tDV/IBg.j l~hS9151l

Pres Temp 1heta Sal Dept Gam-l:h GPR i'./5cm ChI PRR
NClGRP 1993 ---- -------- -------- ------- ---- ------ ----- ----- ---- ----

Henry Larsen 0 2.1771 2.1771 30.348 o 24.234 .00
10 3.607B 3.6072 30.533 10 211.270 .37

STRTI ~N : 0H05 20 l\..7568 1l.75511 31. 149 20 211.6119 .71
30 5.0258 5.024.7 31. 257 3024.706 1. 04

REFERENCE N~.: 93-24-105 50 3.5579 3.554.9 31. B51 50 25.324 1.63
75 -1. 3223 -1. 3238 32.576 711 26.19B 2.18

DATE/TIME : 211/09/93 23:01 UTe 100 -.4.100 -.1l132 34.. 150 99 27.440 2.4.8

PDSITWN : 71-LJ4.6N 155-23.9W
150 .301l\. .2955 3L1..B911 tus 2B.DOll 2.67
162 .3036 .2972 3L1..911 161 28.018 2.68

- Pot. Temp to
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-----. Sa 1i ni ty (PSS-781
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Salinity WSS-781
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PLCT1ED,29/NCVI199Q IY,OO,OO

Pres Temp Dept Gam-~h CPA i./5cm ChI PAR
NClGRP 1993
Henry La.rsen
STRTIClN
REFERENCE NCl.:
DRTE/TIME
POSITI ON

OH06
93-2L!-106
24109/93
71-42.6N

23:41 UTe
155-17.1W

1
10
20
30
50
75

100
150
200
250
281

2.0513
2.B373
4.1.1.792
4..9260
1.1..2941

•279B
-1.0126

.3020

.3495

.3357

.2964.

Theta

2.0513
2.836B
4.4779
4.9259
4.290B

.2772
-1.0150

.2961

.3414

.3255

.2850

Sal

30.305
30.30B
30.B97
31.456
31.860
32.411
33.024
31.1..850
31.1..904
34..907
34..906

1 24.209
10 24.154
20 24.478
30 24.675
50 25.261
71,1 26.003
99 26.553

11.1.9 27.969
19B 2B.009
246 26.013
278 28.014

.00

.31,1

.69
1.02
1.60
2.1B
2.62
3.02
3.07
3.12
3.15
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PLDT1ED1291~V/19gij lij.OO.06

N0GRP 1993 PrBS TBII'lP lhe ta Sal Dept GaNl-l:h GPR 7..IScm ChI PRA------------ --------------- ---- ------ ----- ----- ---- ----Henry Larsen 0 1. BIB5 1. BlB5 30.1l10 o 2L!.091 .0010 2.07111 2.0710 30.210 10 2lJ.131 .3BSTRTIDN : DH07 20 1l.5610 lJ.5597 30.693 20 24.466 .7430 5.31Bl 5.3159 31. 264 30 24.661 LOBREFERENCE ND.: 93-24-107 50 1l.65B6 lJ.6552 31.73lJ 50 25.121...1 1.6BDRTE/TIME : 25/09/93 75 2.6163 2.61113 32.057 7lJ 25.568 2.3lJ00:29 UTC LOo -1. 1154 -1.1177 32.B91 99 26.448 2.B4POSITION : 71-40.4N 155-10.5W 150 .2267 .2209 311.B91 1119 2B.006 3.25162 .2199 .2136 311.B9lJ 161 2B.009 3.26
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PLOT1EO,29/NOV/19Qq 1~,OOllij

NCJGRP 1993
Henry Larsen

STRTI(jN
REFERENCE NB.:
DRTE/TIME
PDSI TI (jN

DH08
93-2l!-l08
25/09/93
71-38.0N

OJ: DB UTe
]55- 3.9W

Pl'es Temp The ta Sal Dept Gam-l:h GPR i.l5cm ChI PRR
---------------- ------- ---- ------ ----- ----- ---- ----

I 2. 54117 2.5114.7 30.1I45 1 211.278 .00
10 3.30311. 3.3028 30.577 10 21,1.331 .32
20 3.BL.l75 3.81,163 3D. BOY 20 2Y.Y6L.1 .6B
30 1l.5655 1,1.5635 31.033 30 21,1.577 1. 02
50 1I..8011 1,1.7976 31.332 50 21,1.790 1.67
70 1I..1I.0BlI. 1,1.1,1037 31. 583 70 25.029 2.2B
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PL0T1EDI291~V/19~ IIJI((h 19

N~GRP 1993
Henry Larsen

STRTI~N

REFERENCE ND.:
DRTE/TIME
PClSITTClN

D001
93-24-109
25/09/93
7b35.9N

01:119 UTe
154-54.7W

Pres Tllfl'lp' 1nil ta Sal Dept Gam-th GPR i'J5cm Chl PRR
---- -------- -------- ------- ---- ------ ----- --~-- ---- ----

1 2.5595 2.5595 30.244 1 24.124 .00
10 3.2717 3.2711 30.539 10 24.301.! .33
20 1l.2271 4.2258 30.964 20 24.556 .68
30 1l.4.504. L1.L1L1BLI 31.089 3D 2L1.633 1. 01
1.!0 1l.190B Ll.IBB2 31.173 uo 2Ll.725 1. 3Ll
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rLOTTED,2S/NDV/ISgq IY,DD,25

NClGRP 1993
Henry Larsen

STRTIClN
REFERENCE NO. :
DRTE/TIME
POSITIT1N

DED1
93-24-110
25/09/93
71-34.0N

03:21.1 UTe
155~24.9W

Pres Temp The Ea Sal Dept GalYl-l:h GPA UScm ChI PAR
---- -------- -------- ------- ---- ------ ----- ----- ----

2 3.486B 3.lIB67 30.780 2 211.1I77 .00
10 3.7603 3.7597 30.B27 10 2Y.Y90 .2B
20 1I..3Ll.21 Li.3YOB 30.997 20 2Li.570 .62
3D 4.5419 4.5399 31.077 3D 211.614 .95
50 1I..9577 Li.9511.2 31.187 50 2Li.659 1. 61
67 1I..77B2 Y.7736 31.266 672Y.756 2.16
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PLDT1EDI29/NOV/19gij lij,OD.3D

NClGRP 1993
Henry Larsen
STRTIClN
REFERENCE NCl.:
DRTE/TIME
POSIn LIN

LiF01
93-24-111
25/09/93
71-39.0N

05:11 UTe
155-57.1W

Pres Temp lheta Sal Dept Gal'tl-th CPR i./SCII'1 ChI PRA
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

10 I.77BB I.77BY 30.225 10 2Y.I53 .00
20 2.2622 2.2613 30.1l19 2021l.285 .37
3D 2.S1.I9l.1. 2.51l79 30.700 3D 21l.IlB9 .72
SO 2.S973 2.5947 32.157 50 2S.5Y9 1.30
75 -1.3012 -1.3027 32.598 71l 26.215 1. 81

100 -.0307 -.03l.1.3 31l.S11l 9927.715 2.0B
14.2 • 175B .l71Y 34. BOB 141 27.942 2.19
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PlDTIED,29/NOV/19Qij IY,DO,37

NrJGRP 1993
Henry Larsen

STRTIClN
REFERENCE N(J.:
DATE/TIME
PrJSITION

OG01
93-211-112
25/09/93
71-45.1N

06:23 UTe
156-' 5.2W

Pres Temp Ths ta Sal Oep-\: Gal'll-rh GPA i./5cm ChI PAR
---- -------- -------- ------- ---- ------ ----- ----- ---- ----

9 1.5B83 1.5879 29.Y91 9 23.586 .00
20 2.31.133 2.3Y21J 30.1J37 20 21J.291.1 .IJIJ
30 2.8500 2.B1J81J 31.256 30 21J.910 .77
50 .6515 .BY96 32.262 50 25.853 1.28
75 -1. 2211.1 -1.2231 32.985 71J 26.528 1. 71J
glJ -.9563 -.9587 33.585 93 27.005 1.98
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PLCTIED,29/NDV/l9gij 1~IOOlij3

NelGRP 1993 Pres Temp Theta Sal Dept Gam-th GPR r./5cl1'I Chl PRR
---- -------- -------- ------- ---------- ----- ----- ---- ----

Henry Larsen 1 .6905 .6905 29.221 1 23.4L6 .00
10 1.7221 1. 7217 29.732 1023.771 .39

STRTlelN : DROl 20 2.5620 2.5610 30.591 20 211.1I01 .77
30 2.9591 2.9575 31. L39 3D 24.808 1.10

REFERENCE N~.: 93-2~-113 50 1.2933 1. 2912 32.118 50 25.711 1. 611
75 -.6172 -.6193 33.116 711 26.6L2 2.10

DRTE/TIME : 25/09/93 08:57 UTe LOO -.1336 -.1370 34.319 99 27. 56L! 2.34

res ITILlN : 71-56.9N 155-25.3W
LSD .38L9 .3759 31.1..881 11.1.9 27.989 2.50
189 .3661 .3585 31.1..895 187 28.001 2.511
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PlOT1ED,29/NOV/19~ IV,OD,5D

NClGRP 1993
Pres Tell'lp Thida Sal Dept Gal'll-th GPR 1./5cII\ Chl PRR
~--- ---------------- ------- ---- ------ ----- ----- ---- ----

Henry Larsen 1 1. 6113 1.6113 30.045 1 24.029 .00
10 1.7037 1.7033 30.072 10 24.045 .35

STRTIDN : DBOl 20 1.903B 1.9029 3D. ius 20 2Y.091 .73
3D 2.9305 2.9289 31. 046 3D 24.736 1. 08

REFERENCE ND.: 93-24-114 50 2.3096 2.3071 32.173 50 25.685 1. 63
75 -1.31Y9 -1.316Y 32.521 7Y 26.235 2.1 Y

DRTE/Tl ME : 25/09/93 10:l-l2 UTe 100 -.4961 -.4991 33.946 99 27.279 2.46

POSIT ION : 71-52.9N 154-54.6W
150 -.0602 -.0656 31.J..682 11.19 27.853 2.71
200 .2157 .2079 31.1.79Y 198 27.929 2.82
250 .3207 .3106 34.838 248 27.95B 2.89
300 .3557 .3433 311.B59 297 27.973 2.96
369 .1.l000 •381.14 31.1.8Bl 365 27.989 3.05
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PU1T1ED.29/fXlV/19911 '\Y,OO.5B

NClGRP 1993
Henry Larsen
5TRTIClN
REF ERENCE NCl.:
DRTE/TIME
PDS IT IClN

DCDi
93-24-115
25/09/93
71-LJ4.8N

12:22 UTC
154-45.DN

Pres Tamp Theta Sal Dept Gal'ti-th GPR i'.I5cm Chl PRR
---- -------- -------- ------~ ---- ------ ----- ----- ---- ----

1 2.6862 2.6B61 30.417 1 24.253 .00
10 3.01l70 3. D1l65 30.532 10 211.317 .33
20 1I..2233 1l.2220 31. 165 20211.7l6 .57
30 4..0656 4.0637 31.47B 3D 24.979 ,9B
50 3.1596 3.1567 31. 9811 50 25.1I119 1. 53
75 . 29lll. .2BBB 32.1I311 711 26.021 2.09

lOO -.B814. -.BB39 32.972 99 26.506 2.52
l30 .2l.J1I7 .2397 311..580 l2927.75l.J 2.80

- Pot. 1emp to
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 loS 2.0

o I I I I I I I I I 0I
\
\

-,
~ -,

20 -j
,

f-- 20,
\

\
\

I-' \
m LID

, rLIDen
,

30.0 31.0 32.0 33.0 31.J.0 35.0,
\ I I I I I IIT: \ 2.0 2.0

IT \
CD \
B 60 \ ~r50 1. 5 -1 I \ II I f--- l ,5

Q) I

L \
:J

c\\
1. 0 -1 I \ I I f--- r. 0(J) BO lSO

(J)
Q) 0L 0.5 ---I I j ) f--- 0.50....

~

lOO 1O0 0..
E
OJ 0.0 ---I I 1\ I~ I- 0.0
I-

-,
~ -0.5 --1 I I \ / I I- -0.5120 -1 -. \ l20

\

\ 0-,
-1.0 --1 I I \./ I f--- -t. 0

l40 lYO

30.0 31.0 32.0 33.0 34..0 35.0 -1.5 ~FP I I I I- -i .s
-----. Sa 1i ni ty (P5S-7Bl

-2.0 I I I I I - I -2.0

30.0 31.0 32.0 33.0 3Y.0 35.0
5alinity (P55-78l

~ ~



...., .."..

6.2 Chemistry Data Tables

The following appendix contains chemical data from water samples collected on
the 9324 cruise. The tables include the .statlon name, cast number, date and
time of cast, the latitude (LAT) and longitude (LONG) recorded at the beginning
of the cast, and a record of the instrumentation on the rosette at the time of
sampling. The records from this instrumentation (CTD, Transmissometer,
Fluorometer, and PAR Sensors), that coincide with the time of bottle trip are
included in the tables.
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TIME BOT. CAST CTD9324 CAST DATE UTC LAT LONG DEPTH DEPTH TYPE SIN
7 8/29/93 15:18 72.534 143.898 3300 182 FSI 1329
8 8130/93 15:21 72.544 143.821 3300 1601 FSI 1329
9 8/31/93 15:33 72.545 143.842 3300 3361 FSI 1329
11 9/2193 23:11 72.548 143.851 3300 27 Guild 53501
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118501 7 0 2.0 2.0 25.910 351.8 0.52 6.9 0.1 2.9464 2.9463 25.987 20.728 66.88 0.59 65.26118502 7 10 12.9 13.0 29.382 0.74 5.1 0.0 1.2254 1.2250 27.503 22.036 67.20 0.60 20.34118503 7 20 22.8 22.9 30.638 ·401.4 -\'. J961 -{).1967 30.636 .24.618 69.87 0.50 9.4411a503 A. "t:" 20 22:8 1.. 22.9 30;612 0.82 4.6 0.0 -{).1961 -{).1967 30.636 24.618 69.87 0.50 9.44118504 7 30 32.7 32.9 30.882 <tv4.!3 0.84 5.3 0.0 -0.1861 -{).1870 30.922 24.848 70.50 0.49 4.81118505 7 40 42.6 42.9 31.449 397.6 1.00 8.8 1.5 -1.1970 -1.1978 31.355 25.230 67.99 0.88 2.53118506 7 50 52.6 52.9 31.955 360.8 1.30 13.3 5.6 -1.2258 -1.2269 31.959 25.721 71.47 0.41 2.40118507 7 60 62,5 62.9 32.220 332.3 1..53 19.2 9.1 -1.2903 -1·2915 32.187 25.908 71.81 0.37 1.12118508 7 70 72.4 72.9 . 32.387 317.3 ~.66 23.6 10.9 -1.3474 . -~.3488 32.353 26.044 72.06 0.27 1.47118509 7 80 82.3 82.9 32.531 309.5 ~.75 26.7 12.4 -1.4041 -1.4057 32.518 26.179 72.03 0.23 1.56118.'510 7 100 102.1 102.9 32.717 300.9 1 eJ 32.4 14.0 -t.4m -1.4797 32.734 25.357 71.89 0.23 1.04'''1118511 7 120 121.9 122.9 32.900 298.7 1.871 33.0 14.6 -1.5052 -1.5077 32.925 ·26.512 71.81 0.23 0.67118512 7 140 141.6 142.8 33.140 295.5 1.92 35.1 15.4 -1.4924 -1.~ 33.118 26.669 71.80 0.26 0.28118513 7 150 151.6 152.8 33.240 292.5 . 1.93 34.5 15.7 -1.4751 -1.4783 33.217 26.749 71.81 0.24 0.92118514 7 160 161.5 162.8 33.400 287.0 1.93 34.3 16.2 -1.4492 -1.4527 33.359 26.863 . 71.74 0.27 1.30118515 7 170 171.4 172.8 33.444 289.0 1.86 33.0 15.7 -1.3769 -1.3808 33.506 26.980 71.55 0.23 0.75118516 7 180 180.3 181.8 33.653 287.7 1.82 34.1 15.9 -1.3019 -1.3062 33.673 27.114 71.43 0.27 0.97118517 8 1W 190.2 191.8 33.962 278.8 1.69 28.4 15.2 -1.2088 -1.2135 33.812 27.224 71.04 0.22118518 8 200 200.1 201.8 34.187 .270.0 1.49 24.6 .14.8 -1.0006 -1.0061 34.052 27.411 70.56 0.21118519 8 210 210.0 211.8 34.330 268.4 1.37 22.2 14.4 -0.7957 -0.8020 34.239 27.555 70.81 0.20118520 8 225 224.8 226.8 34.454 281.6 1.17 16.6 13.0 -0.5864 -0.5936 34.426 27.697 70.97 0.20118521 8 230 229.7 231.8 34.490 280.2 1.12 15.7 12.9 -0.5596 -0.5671 34.461 27.724 70.66 0.20118522 8 250 249.5 251.8 34.599 284.4 1.03 12.9 12.6 -0.3414 -0.3501 34.567 27.800 70.50 0.19118523 8 275 274.1 276.7 34.666 286.7 1.00 11.9 12.7 -0.1327 -0.1428 34.643 27.850 70.35 0.18118524 8 300 298.9 301.7 34.717 292.9 0.97 9.8 12.4 0.OO~1 0.0515 34.700 27.886 70.54 0.18118525 8 325 323.6 326.7 34.751 297.7 0.93 8.6 12.3 0.2177 0.2046 34.746 27.915 70.75 0.18
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STATiON : A01 TIME BOT. CAST CTD

CRUISE 9324 CAST DATE UTC LAT LONG DEPTH DEPTH TYPE SIN

7 8/29/93 15:18 72.534 143.898 3300 182 FSI 1329

8 8/30/93 15:21 72.544 143.821 3300 1601 FSI 1329

9 8/31/93 15:33 72.545 143.842 3300 3361 FSI 1329

11 9/2193 23:11 72.548 143.851 3300 27 Guild 53501
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118526 8 350 348.3 351.7 34.n8 299.9 0.92 7.9 12.3 0.3206 0.3061 34.n5 27.932 69.79 0.17
118527 8 375 373.0 376.7 34.797 301.1 0.91 7.8 12.3 0.3793 0.3634 34.793 27.944 70.28 0.17
118528 8 400 398.1 402.1 34.810 299.9 0.92 7.6 12.4 0.41n 0.4006 34.808 27.953 70.37 0.17
118529 8 450 447.0 451.6 34.827 299.7 0.92 7.3 12.5 0.4280 0.4085 34.827 27.968 70.41 0.17
118530 8 500 496.4 501.6 34.841 301.8 0.91 7.3 12.6 0.4181 0.3963 34.840 27.979 70.45 0.16
118531 8 550 545.6 551.5 34.855 301.8 0.93 7.2 12.6 0.3956 0.3715 34.851 27.989 70.53 0.16
118532 8 600 595.5 602.0 34.860 303.4 0.92 8.2 12.6 0.3699 0.3434 34.859 27.998 70.63 0.16
118533 8 700 693.6 701.4 34.874 303.0 0.94 7.2 12.7 0.2956 0.2644 34.870 28.011 70.88 0.16
118534 8 800 792.1 801.3 34.882 304.3 0.95 7.5 12.7 0.2392 0.2033 34.885 28.026 71.44 0.17
118535 8 900 890.6 901.2 34.888 305.6 0.95 8.1 12.7 0.1094 0.0692 34.888 28.035 71.30 0.16
118536 8 1000 989.0 1001.1 34.896 305.6 0.95 7.7 12.8 0.0212 -0.0237 34.895 28.046 71.44 0.16
118537 8 1250 1235.4 1251.4 34.906 307.6 0.97 8.5 13.0 -0.1853 -0.2421 34.906 28.066 71.13 0.16
118538 8 1500 1480.6 1500.7 34.917 1.00 8.8 13.4 -0.3086 -0.3785 34.919 28.083 71.49 0.15
118540 9 1500 1480.6 1500.7 34.920 305.3 1.00 8.8 13.1 -0.3073 -0.3n2 34.920 28.083
118541 9 1600 1578.8 1600.7 34.932 305.1 1.02 9.4 13.3 -0.3442 -0.4197 34.925 28.089
118542 9 1700 1676.9 1700.6 34.927 303.6 1.03 10.1 13.6 -0.3710 -0.4524 34.929 28.094
118543 9 1800 1n5.0 1800.5 34.930 302.1 1.06 10.6 13.8 -0.3909 -0.4782 34.934 28.099
118544 9 1900 1873.0 1900.4 34.936 301.0 1.04 10.8 13.9 -0.4014 -0.4951 34.938 28.103
118545 9 2000 1970.9 2000.3 I 299.0 1.10 11.4 14.1 -0.4063 -0.5067 34.941 28.105
118546 9 2250 2215.7 2250.1 34.946 295.8 1.07 12.1 14.2 -0.3997 -0.5175 34.948 28.110
118547 9 2500 2460.2 2499.9 34.950 293.8 1.10 12.8 14.5 -0.3832 -0.5197 34.952 28.113
118548 9 3000 2948.9 3000.1 289.5 1.09 13.6 14.3 -0.3319 -0.5093 34.957 28.114

118549 9 3360 3299.1 3359.2 34.958 290.0 1.11 13.7 14.6 -0.2998 -0.5090 34.957 28.113

Note: Salinities from 2DOOm (34.994) and 300Dm (34.718) were removed from the table due to non-agreement with the CTD salinities.



STATION
CRUISE

B01
9324 eAST

16

15

DATE

9/9/93

9/8/93

TIME

UTe
15:16

21:47

LAT LONG

72.537 152.452

72.568 152.359

BOT.

DEPTH
3300

3300

eAST
DEPTH

178

3486

eTD

TYPE
FSI

FSI

SIN
1329

1329

I-J
-...J
N

S"
~ ~ ~

0::: 0' ~ ...J N':c III w :::>
ui :c <w a. ::J

~
::J 2- ~ ~ z: o~ E

...JE I- ~
~

C/)'"' 0::: ~

...JC"l III
W «~ a. :::> ~ z :c w w o:::~ ~ :J f-;- ~ «< W

0 '"' W I-
~ w O « z.§

...J Z:C 0 C/) z: w a. « « C/) « C/)
::J

a. '- I- -I- C/)~ o C/)

o~l I- z - OJ ~

'2 0
C/) '2 a. o~ owlo :J $< O~ 0 0:::

W oS" '2
«~ '2 E 0:::

« CIl « Ow I- E 1-0:::..0 « :c'2 :J I-
I-W~ :c I- III o

0:::* O~ «
C/) « 0 zo o~ Oa.~ C/) 0 a. 2- en Z Ol-W I- oE, U5 I-~ Z ro a.

118572 16 0 2.0 2.0 27.285 381.2 0.61 6.8 0.0 -0.8025 -0.8025 27.073 21.756 65.79 0.53 13.85118573 16 10 12.2 12.3 27.807 377.5 0.61 8.6 0.0 -0.4514 -0.4516 27.497 22.091 62.41 0.79 4.44118574 16 20 22.3 22.4 29.411 376.2 0.60 9.3 0.0 1.8007 1.7997 28.927 23.147 58.17 1.19 1.99118575 16 30 31.8 32.0 30.425 389.7 2.7042 2.7026 30.104 24.027 61.11 1.41 0.91118575 B 16 30 31.8 32.0 30.408 0.66 11.0 0.0 2.7042 2.7026 30.104 24.027 61.11 1.41 0.91118576 16 40 42.3 42.5 31.500 390.6 0.88 15.1 0.6 1.6121 1.6102 31.241 25.013 62.12 1.03 1.26118577 16 50 52.0 52.3 31.960 358.2 1.21 19.1 2.5 -0.1666 -0.1681 31.956 25.682 63.30 0.54 0.77118578 16 60 61.6 62.0 32.153 1.40 21.9 4.4 -0.4722 -0.4739 32.117 25.824 62.91 0.45 1.17118579 16 70 72.0 72.5 32.283 336.7 1.53 23.3 5.7 -1.1001 -1.1017 32.285 25.982 60.72 0.66 1.25118580 16 80 81.5 82.1 32.433 319.3 -1.2853 -1.2870 32.408 26.087 59.18 0.44 1.52118580 A 16 80 81.5 82.1 32.428 1.69 26.9 7.8 -1.2853 -1.2870 32.408 26.087 59.18 0.44 1.52118581 16 100 101.8 102.6 32.574 317.7 1.81 32.8 10.4 -1.3684 -1.3705 32.583 26.231 60.43 0.37 1.63118582 16 125 127.1 128.1 32.775 306.5 1.77 32.9 10.7 -1.3831 -1.3857 32.685 26.314 59.83 0.44 1.83118583 16 150 152.2 153.4 33.521 292.2 -1.2368 -1.2404 33.415 26.902 64.04 0.32 0.43118583 B 16 150 152.2 153.4 33.510 1.72 29.3 14.0 -1.2368 -1.2404 33.415 26.902 64.04 0.32 0.43118584 16 175 178.0 179.5 34.000 275.4 1.59 27.6 15.3 -1.0459 -1.0506 33.986 27.359 68.78 0.25 1.36118585 15 200 203.4 205.1 34.229 273.1 1.35 19.8 13.6 -1.0972 -1.1026 33.926 27.312118586 15 225 227.5 229.5 34.445 280.2 1.08 14.3 12.7 -0.6902 -0.6973 34.358 27.646118587 15 250 252.1 254.4 283.7 -0.4673 -0.4757 34.504 27.755118587 B 15 250 252.1 254.4 34.579 1.03 12.1 12.6 -0.4673 -0.4757 34.504 27.755118588 15 275 276.6 279.1 34.659 286.8 0.98 10.5 12.6 -0.1180 -0.1283 34.624 27.834118589 15 300 302.1 304.9 34.7'8 291.4 0.94 9.5 12.6 0.0930 0.0812 34.689 27.876118590 15 350 351.3 354.7 34.789 296.3 0.93 7.5 12.4 0.3528 0.3380 34.767 27.925118559 15 ·400 402.1 406.1 34.814 300.9 0.91 7.4 12.5 0.4171 0.3998 34.798 27.945118560 15 450 452.2 456.8 34.836 302.3 0.92 7.0 12.5 0.4348 0.4151 34.817 27.960118561 15 500 502.4 507.7 34.853 300.8 0.92 7.3 12.6 0.4297 0.4075 34.829 27.970118562 15 600 595.2 601.7 34.866 304.7 0.90 7.1 12.6 0.3932 0.3666 34.847 27.986118563 15 700 696.6 704.4 34.875 306.4 0.91 7.0 12.7 0.2620 0.2309 34.856 28.001118564 15 800 798.6 807.8 34.882 309.3 0.91 6.9 12.5 0.1305 0.0950 34.861 28.012

'" !
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118566 15 1000 1001.9 1014.1 34.893 310.7 0.94 7.1 12.6 -0.0611 -0.1059 34.876 28.035
118567 15 1250 1250.7 1266.9 34.908 309.4 0.95 7.9 13.0 -0.2490 -0.3059 34.888 28.055
118568 15 1500 1502.2 1522.7 34.923 308.9 1.00 9.0 13.4 -0.3580 -0.4286 34.902 28.071
118569 15 2000 1999.4 2029.3 34.943 300.5 1.04 11.4 14.4 -0.4116 -0.5137 34.925 28.092
118570 15 2500 2497.4 2537.9 308.5 ..{).3758 ..{).5152 34.934 28.098
118571 15 3423 3418.9 3482.1 34.956 293.2 1.08 13.3 14.6 -0.2896 ..{).51 00 34.936 28.095
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118591 28 0 2.0 2.0 29.739 389.9 0.95 4.0 0.0 -1.2931 -1.2931 29.731 23.916 64.65 0.44 9.49118592 28 10 11.3 11.4 29.858 395.1 0.91 4.3 0.0 -1.2951 -1.2953 29.735 23.919 64.86 0.91 4.19118593 28 20 21.8 21.9 31.886 353.1 1.35 5.5 0.0 -1.3393 -1.3396 30.007 24.141 62.10 0.71 2.26118594 28 30 31.7 31.9 32.070 334.1 1.67 14.1 8.0 -1.6155 -1.6160 32.030 25.788 60.55 1.03 1.55118595 28 40 42.0 42.3 32.203 323.7 1.72 22.2 9.4 -1.5667 -1.5674 32.171 25.902 68.36 0.69 1.50118596 28 50 53.1 53.5 32.445 288.0 2.02 33.5 12.8 -1.2207 -1.2218 32.445 26.115 66.09 0.97 0.15118597 28 60 62.3 62.8 32.727 285.8 2.08 37.3 15.0 -1.1645 -1.1659 32.709 26.327 65.56 0.78 1.36118598 28 70 71.1 71.7 32.856 2.18 43.9 16.6 -1.3666 -1.3681 32.850 26.447 67.11 0.81 0.90118599 28 80 81.9 82.6 33.002 282.3 2.28 47.5 17.9 -1.6219 -1.6234 32.994 26.571 68.72 0.40 1.18118600 28 100 103.0 103.9 33.386 248.9 2.34 47.6 18.1 -1.3987 -1.4010 33.440 26.927 70.42 0.35 0.92
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118603 52 75 76.2 76.8 33.052 265.3 2.26 42.8 15.7 -1.3686 -1.3702 32.867 26.461 70.09 0.31
118604 52 100 101.6 102.5 33.888 307.0 1.12 13.0 9.5 -1.5628 -1.5649 33.717 27.157 71.16 0.26
118605 52 125 127.0 128.1 34.189 318.1 0.85 6.4 8.9 -1.4882 -1.4911 34.135 27.494 71.25 0.24
118606 52 150 151.6 153.0 34.369 317.4 0.85 5.8 9.3 -1.2010 -1.2049 34.317 27.633 71.17 0.23
118607 52 175 177.1 178.8 34.491 317.5 0.85 5.5 9.7 -0.6371 -0.6427 34.457 27.724 71.27 0.21
118608 52 200 202.2 204.1 34.593 315.7 0.89 5.3 10.3 -0.0402 -0.0476 34.569 27.786 71.29 0.20
118609 52 225 227.4 229.6 34.719 313.8 0.92 5.6 11.0 0.5057 0.4962 34.674 27.841 71.33 0.20
118610 52 275 276.9 279.7 34.777 313.4 0.92 5.2 11.3 0.9367 0.9239 34.780 27.898 71.37 0.18
118611 52 310 311.9 315.1 34.804 314.2 0.93 5.3 11.3 0.7599 0.7458 34.783 27.913 70.82 0.19
118612 52 350 352.3 356.0 34.819 315.2 0.95 5.6 11.4 0.8159 0.7997 34.816 27.935 71.38 0.18
118613 52 400 402.2 406.5 34.822 314.1 0.94 5.9 11.6 0.6672 0.6490 34.820 27.948 71.57 0.19
118614 52 500 502.3 507.8 34.845 315.1 0.99 6.0 11.7 0.5436 0.5210 34.845 27.976 71.48 0.18
118615 52 630 632.1 639.4 34.861 315.0 0.99 6.4 11.8 0.3891 0.3606 34.854 27.993 65.52 0.18
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118641 67 0 2.0 2.0 30.187 401.1 0.83 3.1 0.1 -1.5724 -1.5724 30.171 24.278 89.69 0.78118642 67 20 21.8 22.0 31.625 373:3 1.16 12.7 4.9 -1.5556 -1.5559 30.760 24.756 89.52 0.97118643 67 40 41.0 41.3 31.873 360.2 1.35 15.7 6..7 -1.6589 -1.6595 31.790 25.594 91.25 0.73118644 67 60 61.6 62.1 32.358 330.8 1.69 25.4 10.5 -1.6507 -1.6517 32.170 25.903 91.37 0.47118645 67 80 81.1 81.8 32.776 291.0 2.10 37.3 15.2 -1.2906 -1.2923 32.732 26.350 91.62 0.33118646 67 100 101.9 102.8 33.146 269.7 . 2.28 45.0 17.1 -1.5294 -1.5315 33.150 26.696 91.69 0.32118620. 65. 125 127.1 128.2 33.908 286.4 1.21 18.6 11.5 -1.4219 -1.4248 33.898 27.300 0.27118621 65 150 150.6 152.0 34.251 305.6 0.93 9.2 10.4 -1.3591 -1.3628 34.218 27.558 0.25118622 65 175 175.9 177.5 34.393 305.3 0.89 7.9 10.6 -0.9686 -0.9735 34.394 27.687 0.22118623 65 200 202.3 204.2 34.532 306.6 0.87 7.0 11.0 -0.4763 -0.4830 34.527 27.774 0.22118624 65 225 226.5 228.7 34.620 306.6 0.88 6.8 11.4 -0.1725 -0.1806 34.613 27.829 0.22118625 65 250 252.4 254.9 34.701 307.8 0.88 6.3 11.6 0.1448 0.1349 . 34.706 27.886 0.20118626 65 275 276.7 279.5 34.747 309.8 0.89 '6.1 11.8 0.2877 0.2764 34.748 27.913 0.20118627 65 1
300 303.4 306.5 34.789 310.1 0.91 6.1 11.9 0.4126 0.3999 34.783 2'1.934 0.20118628 65 325 326.9 330.3 34.803 311.3 0.89 5.9 11.9 0.4553 0.4414 34.802 2i·.9Li~ 0.19118629 65 350 351.5 355.2 34.823 310.5 0.90 5.8 12.2 0.4625 0.4474 34.808 27.951 0.18118630 65 400 402.7 407.0 34.832 312.3 0.90 6.0 17..1 0.5158 0.4981 34.832 27.967 0.20118631 65 450 453.3 458.2 34.841 311.9 0.91 6.0 12.3 0.4664 0.4464 34.843 27.979 0.19118632 65 500 503.2 508.8 34.855 313.1 0.91 6.0 12.3 0.4164 0.3942 34.849 27.987 0.17118633 65 600 604.5 611.4 34.885 310.6 0.93 7.1 12.5 0.2844 0.2578 34.861 28.004 0.17118634 65 800 809.5 819.3 34.872 309.7 0.92 6.6 12.6 0.0280 -0.0074 34.874 28.029 0.17118635 65 1000 1006.4 1019.1 34.890 312.9 0.96 7.1 12.9 -0.1627 -0.2070 34.887 28.050 0.17118636 65 1250 1253.2 1269.9 34.906 313.4 0.98 8.2 13.2 -0.3135 -0.3700 34.906 28.073 0.17118637 65 1500 1501.2 1522.1 34.920 311.1 1.01 9.1 13.6 -0.4235 -0.4933 34.921 28.090 0.16118638 65 1750 1749.8 1775.3 34.937 305.1 1.05 10.6 14.2 -0.4546 -0.5395 34.936 28.103 0.15'118639 65 2000 1999.3 2029.8 34.949 298.2 1.07 12.3 14.6 -0.4202 -0.5223 34.949 28.112 0.15118640 65 2150 2137.8 2171.1 34.956 294.7 1.11 14.2 15.0 -0.3932 -0.5055 34.954 28.115 0.14
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STATiON E01 TIME BOT. CAST CTD
CRUISE . 9324 CAST DATE UTC LAT LONG DEPTH DEPTH TYPE SIN

74 9/17/93 16:19 78.782 176.050 2067 200 FSI 1329
79 9/18/93 3:35 78.799 176.099 2067 400 FSI 1329
81 9/18/93 17:06 78.781 176.014 2055 2030 FSI 1329
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118652 74 0 2.0 2.0 30.526 382.8 0.62 8.3 0.3 -1.5797 -1.5797 30.621 24.644 60.25 1.13
118653 74 10 10.9 11.0 378.3 -1.6542 -1.6543 30.528 24.569 59.86 1.14
118668 79 10 11.5 11.6 30.728 0.68 9.1 0.6 -1.6468 -1.6470 30.531 24.572 63.13 0.97
118654 74 20 20.8 21.0 31.013 372.5 0.67 9.3 1.0 -1.6282 -1.6285 30.608 24.634 62.01 1.02
118655 74 30 31.1 31.3 32.805 336.3 0.88 10.9 6.2 -1.6597 -1.6602 32.272 25.985 66.37 0.49
118656 74 40 41.3 41.6 33.434 344.1 0.68 6.1 6.3 -1.7323 -1.7331 33.305 26.827 68.62 0.33
118657 74 50 51.1 51.5 33.632 344.6 0.65 5.1 6.4 -1.7931 -1.7940 33.554 27.030 69.39 0.30
118658 74 60 61.8 62.3 33.753 338.1 0.67 5.4 6.9 -1.7909 -1.7920 33.694 27.144 69.42 0.31
118659 74 70 71.8 72.4 33.858 336.0 0.68 5.3 7.2 -1.7794 -1.7808 33.802 27.232 69.67 0.27
118660 74 80 81.6 82.3 33.937 333.3 0.70 5.2 7.5 -1.7706 -1.7722 33.892 27.305 69.94 0.25
118661 74 100 102.4 103.4 34.121 323.1 0.74 4.8 8.4 -1.5237 -1.5260 34.108 27.474 70.11 0.24
118662 74 125 126.1 127.3 34.305 318.3 0.78 4.9 9.2 -1.1815 -1.1847 34.286 27.607 70.03 0.21
118663 74 150 152.4 153.9 34.469 315.1 0.82 4.8 10.0 -0.4976 -0.5025 34.470 27.728 70.33 0.20
118664 74 175 176.2 178.0 34.595 313.5 0.84 5.4 10.3 0.1815 0.1747 34.586 27.788 70.32 0.19
118665 74 200 202.7 204.8 34.731 310.1 0.89 5.1 11.3 0.8761 0.8669 34.732 27.864 70.26 0.19
118676 79 210 212.1 214.3 34.786 310.2 0.90 5.2 11.4 1.0602 1.0503 34.763 27.877 69.77 0.19
118677 79 235 237.1 239.5 34.799 304.0 0.90 5.2 11.6 1.2467 1.2352 34.807 27.899 69.76 0.20
118678 79 250 252.2 254.8 34.848 309.0 0.91 5.3 11.7 1.1103 1.0983 34.799 27.902 69.78 0.20
118679 79 275 277.1 280.0 34.823 309.7 0.91 5.2 11.8 1.1156 1.1023 34.830 27.926 69.86 0.18
118680 79 300 302.1 305.3 34.893 311.0 0.92 5.4 12.0 1.0387 1.0244 34.837 27.937 69.79 0.19
118683 81 315 316.5 319.9 34.837 310.8 0.95 5.5 11.7 1.0566 1.0415 34.841 27.940 69.40 0.19
118684 81 350 351.9 355.7 34.830 310.4 0.96 5.6 11.9 0.8170 0.8008 34.832 27.948 69.46 0.19
118685 81 400 402.4 406.8 34.848 311.8 0.96 5.5 12.0 0.7957 0.7771 34.851 27.965 69.42 0.18
118686 81 450 451.5 456.6 34.848 312.4 0.97 5.7 12.0 0.6519 0.6313 34.851 27.974 69.38 0.19
118687 81 500 502.1 507.8 34.852 313.4 0.95 5.8 12.0 0.4905 0.4680 34.848 27.981 69.35 0.18
118688 81 550 553.0 559.4 34.852 314.8 0.96 5.7 12.1 0.4306 0.4059 34.855 27.991 69.26 0.19
118689 81 600 601.6 608.6 34.857 313.0 0.96 5.8 12.1 0.3379 0.3112 34.858 27.999 69.32 0.19
118690 81 700 702.7 711.1 34.860 314.9 0.97 6.0 12.2 0.1687 0.1378 34.860 28.010 69.13 0.18
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STATION : E01 TIME BOT. CAST CTDCRUISE : 9324 CAST DATE UTC LAT LONG DEPTH DEPTH TYPE SIN
74 9/17/93 16:19 78.782 176.050 2067 200 FSI 1329
79 9/18/93 3:35 78.799 176.099 2067 400 FSI 1329
81 9/18/93 17:06 78.781 176.014 2055 2030 FSI 1329

S'
~ ~ ~

0:: 0 ~ -I NI a W ::J
ui I <

W ::J
~

::J ::J I- Cl Z O~ E
-IE I- ~

~ ~
~

Ql Cf)

=II: 0::
~~ ...JC'l Ul

w <l::~
Q..

::J ~ Z I W W ~ ::J I- :g <l:: < W
-I 0 =II: ZI W en W Q.. 5 I- w O

~
« I

Cf) Z.€

... 0 o Cf) « Q.. Cl en « ::J

Q.. I- -I- en ~ Z

:2 Z - Cl ~

0

0:: 0:2{l :2 E
:2 en :2Q..

~~ owl;; ::J ?< o~
::J !:: oS'

Q «~ 0::
« III « ow 1-0::..0 « I:2

I-W~ I I- In O::r!< O~ «
en <i. o ZO o.s. OQ..~ en 0 Q..2- ii) Z Ol-W I- oE, en I-~ Z 1lI Q..

118691 81 800 801.2 811.0 34.865 313.5 0.97 6.4 12.2 0.0392 0.0041 34.866 28.021 69.25 0.18118692 81 900 902.2 913.5 34.873 313.3 0.97 7.1 12.4 -0.0613 -0.1009 34.872 28.032 69.21 0.19118693 81 1000 1001.5 1014.3 34.880 312.9 0.98 6.7 12.5 -0.1542 -0.1983 34.879 28.043 69.16 0.19118694 81 1100 1101.5 1115.9 34.886 312.4 1.02 7.0 12.7 -0.2412 -0.2899 34.886 28.052 69.15 0.18118695 81 1200 1201.1 1217.1 34.893 311.9 1.00 7.1 12.6 -0.3106 -0.3642 34.892 28.061 69.01 0.18118696 81 1300 1301.5 1319.2 34.901 311.2 1.01 7.5 12.9 -0.3621 -0.4209 34.901 28.071 69.05 0.18118697 81 1400 1400.7 1420.1 34.907 309.0 1.03 8.1 13.1 -0.4099 -0.4738 34.908 28.078 68.82 0.19118698 81 1500 1499.8 1521.0 34.920 307.7 1.05 8.7 13.5 -0.4566 -0.5259 34.915 28.087 68.87 0.18118699 81 1600 1600.5 1623.5 34.930 306.1 1.08 9.5 13.8 -0.4953 -0.5702 34.919 28.092 68.49 0.17118700 81 1725 1723.1 1748.4 34.934 300.9 1.11 10.6 14.1 -0.4689 -0.5519 34.934 28.103 68.67 0.16118701 81 1830 1827.3 1854.6 34.944 296.7 1.14 11.7 14.6 -0.4460 -0.5362 34.944 28.110 68.60 0.15118702 81 1900 1897.1 1925.8 34.949 294.7 1.15 12.2 14.6 -0.4419 -0.5368 34.948 28.112 68.41 0.15118703 81 1960 1958.1 1988.0 34.952 294.0 1.16 13.2 14.9 -0.4197 -0.5190 34.952 28.115 68.27 0.14118704 81 2000 1997.1 2027.8 34.954 290.3 1.18 13.5 14.9 -0.4060 -0.5083 34.955 28.116 66.54 0.15118705 81 2035 2033.9 2065.4 34.953 292.8 1.17 13.6 15.0 -0.4030 -0.5078 34.955 28.117 65.79 0.15
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123102 84 0 2.0 2.0 29.305 378.3 1.27 13.6 0.0 -1.5561 -1.5561 29.291 23.563 58.60 0.56
123103 84 10 11.8 11.9 29.295 379.0 1.24 13.4 0.0 -1.5749 -1.5750 29.285 23.559 63.68 0.48
123104 84 20 22.0 22.1 29.502 376.9 1.24 13.5 0.2 -1.5737 -1.5739 29.287 23.561 64.27 0.51
123105 84 30 31.6 31.8 31.510 327.4 1.46 19.0 5.3 -1.5098 -1.5102 30.163 24.270 63.87 0.53
123106 84 50 51.7 52.1 33.569 299.0 1.08 14.6 9.5 -1.5470 -1.5480 33.274 26.797 67.33 0.32
123107 84 60 61.4 61.9 33.790 316.1 0.86 9.1 8.5 -1.6663 -1.6675 33.764 27.198 68.01 0.27
123108 84 70 71.3 71.9 33.990 320.7 0.80 6.4 8.5 -1.6048 -1.6063 33.942 27.341 68.12 0.25
123109 84 100 102.2 103.1 316.6 0.81 5.5 9.2 -1.3048 -1.3073 34.262 27.592 68.09 0.24
123110 84 125 126.8 128.0 34.448 315.7 0.82 5.1 9.7 -0.8145 -0.8182 34.393 27.680 68.07 0.21
123111 84 150 151.7 153.1 34.588 313.4 0.86 5.0 10.6 0.1389 0.1332 34.561 27.nO 68.25 0.22
123112 84 175 176.9 178.6 34.714 309.9 0.88 5.1 11.2 0.7556 0.7479 34.686 27.834 68.30 0.18
123113 84 200 202.4 204.4 34.780 309.7 0.90 5.1 11.6 1.2046 1.1949 34.n8 27.879 68.27 0.18
123114 84 250 251.4 254.0 34.828 311.1 0.92 5.4 11.8 1.4127 1.4001 34.832 27.908 68.28 0.18
123115 84 300 302.1 305.2 34.842 311.4 0.92 5.4 11.8 1.2948 1.2798 34.846 27.927 68.52 0.17
123116 84 350 352.2 355.9 34.843 311.6 0.92 5.5 11.9 1.0748 1.0578 34.846 27.942 68.21 0.18
123117 84 400 401.9 406.3 34.845 312.0 0.93 5.3 12.0 0.9374 0.9183 34.849 27.954 68.30 0.18
123118 84 450 452.3 457.3 34.848 312.7 0.93 5.5 12.0 0.8103 0.7890 34.852 27.964 68.12 0.18
123119 84 500 502.0 507.6 34.843 313.0 0.93 5.7 12.0 0.6553 0.6322 34.846 27.970 68.16 0.20
123120 84 600 602.1 609.0 34.844 314.1 0.93 5.8 12.0 0.4418 0.4146 34.847 27.983 68.01 0.18
123121 84 700 702.4 710.7 34.880 313.9 0.94 6.0 12.1 0.3524 0.3205 34.856 27.996 67.98 0.19
123122 84 800 802.0 811.7 314.0 0.95 6.2 12.3 0.1932 0.1571 34.863 28.011 68.02 0.18
123123 84 850 852.6 863.0 34.871 312.4 0.98 6.8 12.5 -0.0548 -0.0918 34.872 28.032 66.79 0.19

Note: Salinities at 100m (32.299) and 800m (34.967) were rejected.
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123127 94 0 2.0 2.0 29.222 404.2 0.81 10.3 0.0 -0.8716 -0.8716 29.213 23.488 62.10 0.69 47.04123128 94 10 12.1 12.2 29.234 378.9 0.79 10.5 0.0 -0.8789 -0.8791 29.223 23.496 63.15 1.04 17.67123129 94 20 22.2 22.3 31.882 379.2 1.35 14.2 3.5 -1.2462 -1.2466 31.805 25.597 63.48 1.65 8.10123130 94 30 32.3 32.5 32.243 324.8 1.85 28.8 9.2 -1.4853 -1.4859 32.223 25.942 63.26 1.62 3.60123131 94 40 42.7 43.0 32.444 308.7 2.03 37.7 12.3 -1.5866 -1.5874 32.430 26.112 68.32 0.45 1.83123132 94 50 52.5 52.9 32.608 2.10 42.5 13.6 -1.6099 -1.6108 32.599 26.250 67.75 0.47 1.48123133 94 60 60.4 60.9 32.676 297.4 2.16 45.5 14.6 -1.6102 -1.6113 32.669 26.307 65.06 0.47 1.01123134 94 70 74.2 74.8 32.803 296.2 2.12 44.6 15.1 -1.5727 -1.5741 32.818 26.427 62.37 0.34 1.50123135 94 85 85.4 86.1 34.167 244.2 1.84 33.6 14.4 -0.6311 -0.6337 34.333 27.624 28.36 0.42 1.20
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123136 99 0 2.0 2.0 29.052 386.5 0.81 3.2 0.0 -1.6210 -1.6210 25.611 20.577 64.90 0.42
123137 99 10 12.4 12.5 29.080 387.4 0.76 2.9 0.0 -1.5954 -1.5955 29.035 23.356 68.35 0.49
123138 99 20 21.8 21.9 31.176 377.0 1.01 6.7 1.8 -1.5776 -1.5778 29.106 23.413 69.06 0.48
123139 99 30 31.8 32.0 31.727 362.5 1.14 9.0 4.1 -1.2114 -1.2120 31.513 25.359 64.91 1.97
123140 99 50 51.5 51.9 32.064 325.7 1.57 21.4 8,5 -1.3010 -1.3020 32.071 25.814 70.15 0.45
123141 99 75 76.8 77.4 32.414 313.5 1.79 29.2 11.7 -1.2561 -1.2577 32.384 26.066 70.30 0.30
123142 99 100 102.0 102.8 32.717 308.0 1.87 36.4 13.3 -1.4445 -1.4465 32.658 26.294 69.91 0.27
123143 99 125 126.5 127.5 33.094 291.0 1.99 34.7 15.6 -1.4175 -1.4202 33.025 26.591 70.16 0.26
123144 99 150 152.1 153.4 33.557 2.10 40.3 18.1 -1.3946 -1.3980 33.483 26.962 70.60 0.25
123145 99 200 202.2 204.0 34.391 292.8 1.03 12.0 11.3 -0.9956 -1.0013 34.376 27.673 71.26 0.22
123146 99 250 252.9 255.3 34.598 300.5 0.94 8.1 11.3 -0.2601 -0.2691 34.610 27.831 71.50 0.21
123147 99 300 302.3 305.3 34.760 0.92 6.9 11.7 0.2622 0.2499 34.741 27.909 71.38 0.20
123148 99 350 352.4 356.0 34.798 307.2 0.92 6.5 11.9 0.4443 0.4292 34.799 27.945 71.37 0.18
123149 99 400 403.1 407.3 34.819 307.9 0.93 6.7 12.0 0.4738 0.4562 34.819 27.959 71.37 0.17
123150 99 500 502.7 508.1 34.845 307.9 0.94 6.7 12.2 0.4266 0.4044 34.846 27.984 71.29 0.17
123151 99 900 902.0 913.0 34.877 308.5 0.97 7.0 12.5 0.0733 0.0327 34.881 28.032 71.11 0.17
123152 99 1250 1250.9 1267.3 34.911 303.4 1.03 9.4 13.2 -0.1427 -0.2008 34.913 28.069 71.19 0.16
123153 99 1500 1500.8 1521.5 34.924 299.5 1.08 11.6 13.9 -0.2763 -0.3479 34.927 28.087 71.26 0.15
123154 99 1600 1600.2 1622.7 34.929 297.7 1.10 12.6 13.9 -0.3021 -0.3795 34.931 28.092 71.32 0.16
123155 99 1750 1750.9 1776.2 34.931 297.7 1.12 11.9 14.0 -0.3123 -0.3992 34.933 28.094 71.25 0.16
123156 99 1900 1901.1 1929.4 34.932 295.4 1.11 12.7 14.1 -0.3081 -0.4051 34.934 28.095 70.62 0.15
123157 99 1940 1942.0 1971.1 34.931 296.0 1.13 13.1 14.2 -0.3049 -0.4048 34.935 28.096 70.34 0.16
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118000 5 100 100.3 101.0 32.241 -0.6898 ' -0.6924 32.352 26.023 69.54 0.33
118001 5 200 198.3 200.0 34.042 -0.9694 -0.9749 33.985 27.356 69.47 0.27
118002 5 300 296.3 299.0 34.712 0.0907 0.0791 34.698 27.883 70.69 0.22
118003 5 400 393.1 397.0 34.797 0.3887 0.3719 34.802 27.950 70.01 0.20
118004 5 500 491.9 497.0 34.833 0.4016 0.3800 34.832 27.974 68.76 0.20
118005 5 550 541.3 547.0 34.844 0.3944 0.3705 34.841 27.982 68.80 0.20
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6.3 Chemistry Profile Plots

The following Appendix contains profile plots for the following parameters:

• Bottle salinity
• Bottle salinity vs CTD salinity
• Dissolved oxygen
• Temperature
• Silicate
• Orthophosphate
• Nitrate
• Nominal chlorophyll a (Fluorometer)
• Photosynthetically active radiation (PAR sensor)
• Percent transmission

The profiles are plotted in groups of stations as follows:

• A01, B01, AM10, FM01
• TA, TC, D01, F09, C01
• E01, E04

. Each group of stations is plotted twice as follows:

• Surface to 200 or 350 metres to show surface detail
• Complete profile

:"1
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Cruise 9324 : Salinity Data

Bottle Salinity (psu)

3533312927
......

~

--~

[

[

I

I

f

,
I

I

•
I

I

I

~

I

[

25
o

500

2500

3000

3500

1000

-E-e,
'I::- 1500G)

E
0
.c....
0
.c-e, 2000
G)

C

..• - .A01 ---0- 801 x AM10 + FM01

187



Cruise 9324.. $alinity Data
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Cruise 9324 : Salinity Data
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Cruise 9324- Salinity Data
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Cruise 9324 : Salinity Data· All Stations
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Cruise 9324 - Oxygen Profiles
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Cruise 9324 : Oxygen Profiles
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Cruise 9324'· Oxygen Profiles
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Cruise 9324 . Temperature Profiles

eTO Temperature at bottle trip depth (deg C)
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Cruise 9324 - Temperature Profiles
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Cruise 9324- Temperature Profiles
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Cruise 9324· Temperature Profiles

CTC Temperature at bottle trip depth (deg C)
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Cruise 9324 • Silicate Profiles
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Cruise 9324 - Phosphate Profiles
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Cruise 9324 - Phosphate Profiles
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Cruise 9324- Phosphate Profiles
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Cruise 9324-Phosphate Profiles

Phosphate CuM)
•.

0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4

'i/IC:

~
••••••• A" ••••••••••••

~ .x'·' ... - ...
:~:t '

.~

~

-h ....

.,
.:
"'", .
~: 1

.
\

X.

,

\~

,
4 •.-E-.§- 1000 I--_~--+--....-+----+---~-,--+---+---+---+-----l-eI)

Eo
.c
'0
s:-e-
el)C 1500 1--_--f-_-_!_---4~r--+---+----+---!----l---+------l

,
::Ie.

\,
::Ie.

• ... • . TA •• -lJr •• TC • .' D01 ---<>-----F09 •• ~. "C01



Cruise 9324- Phosphate Profiles
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Cruise 9324- phosphate Profiles
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Cruise 9324 - Nitrate Profiles
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Cruise 9324 : Nitrate Profiles
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Cruise 9324- Nitrate Profiles
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Cruise 9324- Nitrate Profiles
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Cruise 9324- Nitrate Profiles
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Cruise 9324 - Nominal Chlorophyll a - Fluorometer

Nom. Chi a (mg/mA3)
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Cruise 9324 - Nominal Chlorophyll a - Fluorometer

Nom. Chi a (mg/mI\3)

2.01.81.61.41.21.00.6, 0.8,0.40.2
...... -...~ .......... ~ .....

C·'·
~

lii -
p~

I '
]I

••I
•·•·..
·..
······•······•

1< ..

"".,
,

0.0

o

500

2000

2500

-E-C.
'i: 1000-II)
E
0
.c....
0
.c-c.
II) 1500
C

..•. ·,A01 ~B01



Cruise 9324 : Nominal Chlorophyll a • Fluorometer
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Cruise 9324· Nominal Chlorophyll a • Fluorometer
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Cruise 9324- Nominal Chlotophyll a - Fluorometer
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Cruise 9324- Nominal Chlotophyll a - Fluorometer
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Cruise 9324 '. Photosynthetically Active Radiation

PAR (uE/smA2)
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Cruise 9324- Photosynthetically Active Radiation
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Cruise 9324 - Percent Transmission

% Transmission at bottle trip depth
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Cruise 9324 • Percent Transmission

% Transmission at bottle trip depth
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Cruise 9324- Percent Transmission
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Cruise 9324- Percent Transmission
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Cruise 9324· Percent Transmission
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Cruise 9324- Percent Transmission
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6.4 Chemistry Property I Property Plots

The following Appendix contains property I property plots as follows :

• Temperature - Salinity (TS plots)
• Oxygen - Salinity
• Silicate - Salinity
• Nitrate - Salinity
• Phosphate - Salinity
• Temperature - Oxygen
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Cruise 9324- TS Plot
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Cruise 9324- TS Plot

A

t
A

~,
It

·1
A.-
XI

• •
OA

e
•~

"'0
A A

At. IK~.
A A ~AX • •

A. X ...

f • X • "A 000
I- A

• . ~ ~

('

3.0

2.5

2.0

- 1.50
CI
III
"0-.c
Q.

1.0III
"0
C.
.~..
III

E
0 0.5
,Q

'lU
e
;:,..
t! 0.0III
C.
E
III
I-
0
I- -0.50

-1.0

-1.5

-2.0
25 26 27 28 29 30 31 32

Bottle Salinity (psu)

A TA A TC • D01 e F09 X C01

239

33 34 35 36

~----~-----------------------



, Cruise 9324· TS Plot
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Cruise 9324- TS Plot - All Stations
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Cruise 9324 : Oxygen - Salinity Plot
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Cruise 9324 : Oxygen - Salinity Plot
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Cruise 9324 : Oxygen - Salinity Plot
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Cruise 9324 : Silicate - Salinity Plot
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Cruise 9324 : Silicate - Salinity Plot

~ A

e
<>
A

e ~

Yl

<>.
x

'"A e

<>X

•
A
«

•
•
<>il. 41

• A. c Ix
Q 't

X I~ II

x ~.sA

JIt.
i •

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

Bottle Salinity (psu)

5

45

15

35

40

10

50

30

-:!E
=-II) 251;
.~

i:i)

20

A TAli TC • 001 e F09 x C01

247



Cruise 9324 : Silicate - Salinity Plot
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Cruise 9324- Silicate - Salinity Plot (All Stations)
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Cruise 9324 : Nitrate - Salinity Plot
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Cruise 9324 : Nitrate -Salinity Plot

~
r

~

4
. , •,..0

• •
0

.~ 0

c
0

0

0
00

• .-

...:

- )

0.... 0

4

6

2

o
25 26, 27 28 29' 3D 31 32' 33 34 35 36

.Sottle;Salinity (psu)

16

14

. 20

oED1.,E04

252-



Cruise 9324 - Nitrate - Salinity Plot (All Stations)
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Cruise 9324 : Phosphate- Salinity Plot
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·Cruise 9324 : Phosphate- Salinity Plot
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Cruise 9324: phosphate- Salinity Plot
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Cruise 9324 - Phcsphate- Salinity Plot (All Stations)

36353427 28 29 30 31 32 33
Bottle Salinity (psu)

.A.

A'
•0

ef *
i

:.;...
0 • • 0

~lJ •.- lJ

t.~ •
r

[

IJ

••
lJ

0 ~

• •
•• [ •

4Ik •
A •• lJ

.... - ~I

•
1:11• lJ 0

• •• •
~ ~ 0

• IV

lJo o~
0

lJ lJ lJ
0

•

0.75

0.50
25 26

2.25

2.00

2.50

1.00

1.75

-:E
~-Q)-ns 1.50s:
Q.
III
C.c.
D.

1.25

• A01 lJ B01 • TA ATC .001 0 E01 • E04 0 F09 %C01

257.



Cruise 9324 : Temperature - Oxygen Plot
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Cruise 9324 : Temperature - Oxygen Plot
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Cruise 9324 : Temperature - Oxygen Plot
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Cruise 9324 : Temperature· Oxygen Plot (All Stations)
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6.5 Chemistry Tables - Filtration Samples

The following Appendix contains the data tables for the following filtered
samples:

• Particulate organic carbon
• Particulate organic nitrogen
• CN ratios
• Total suspended solids
• Extracted chlorophyll a
• Extracted Phaeo-pigments

Also included in the tables is instrument data collected at the bottle trip depth:

• CTD temperature
• Percent transmission (Transmissometer data)
• Nominal chlorophyll a (Fluorometer data)
• Photosynthetically active radiation (PAR sensor)

The letters in the last three columns indicate which bottle the sample was drawn
from (see section 2.3 ).
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6.6 Profile Plots - Filtration Samples

The following Appendix contains profile plots of the following data:

• Particulate organic carbon
'. Particulate organic nitrogen
• eN ratios
• Total suspended SOlids
• Extracted chlorophyll a
• Extracted Phaeo-pigments
• Percent transmission (Transmissometer data)
• Nominal chlorophyll a (Fluorometer date)
., Photosynthetically active radiation (PAR sensor)
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