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INTRODUCTION

This report contains data and a preliminary analysis of data obtained
from cruise two (OBIS II) of the Onslow Bay Intrusion Study. Data were
collected from the R/V EASTWARD on 3-14 September 1975, with one in port
period on 12 September 1975. This cruise was preceded by one preliminary
cruise into the area aboard the R/V ADVANCE II on 6-7 August 1975 (OBIS I).

This study was sponsored by the Energy Research and Development
Administration as part of an effort to better understand the biological,

chemical and physical processes influencing the Soutn Atlantic Bight.

0BIS I

The primary objective of OBIS I was to deploy ENDECO current meters
and General Oceanics thermographs at depths of 10 and 22 m along the 28 m
isobath in the northeastern and southwestern sectors of Onslow Bay (Figure
2). The responsibility for meter deployment, recovery and data analysis
was that of North Carolina State University. Our interest was to obtain
temperature and chemical data to correlate with the data recorded by the
instruments being deployed and to get a better feel for the area under
study as we prepared for OBIS II.

During OBIS I, fourteen stations were sampled for temperature and
depth. Nine of these were also sampled for salinity, dissolved oxygen,
phosphate, silicate and nitrate.

A more comprehensive report of the findings of OBIS I will be related
in a future report discussing the three ADVANCE II meter servicing cruises
(0BIS I, IIi, and IV). Significantly, however, it is noted that OBIS I

data reveal some evidence of an intrusion into the study area.
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OBIS II

The objective of OBIS II was to provide chemical and biological data
to be correlated with the water mass movements as indicated by the current
meter and thermograph arrays deployed during OBIS I. There will, however,
be no attempt to make such correlation in this report. Only the chemical
and some biological data collected during OBIS II will be presented here
with some preliminary analysis. These data form the first part of our
effort to determine the effect of Gulf Stream motions on the advective

flux of nutrients into the southeast continental shelf waters.

METHODS

A base grid made up of eight onshore/offshore transects was developed
to provide a sampling system that could be altered as necessary to meet
various observational requirements (Figure 3). The grid scale was based
on previous observational experience on Onslow Bay. Each station in the
grid was assigned a permanent station number. Each sampling grid was made
up of various parts of the base grid depending on the previously observed
temperature structure. The first grid was XBT's to initially determine
the temperature structure before any bottle casts were taken. Then, grids

alternated as biological or hydrographic.

Biogrids

A biological grid primarily looked at the time change at particular
locations that would be induced by the movements of fronts and the varying
light conditions. It was composed of five stations along one onshore/
offshore transect selected for intensive sampling. Beginning with the
center station the cruise track went back and forth from end station, to
center station to opposite end station three times and then back to the

center station, generally sampling at three hour intervals. This resulted
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in the center station being sampled five times in 24 hours. At the two
remaining stations, XBT's were taken each time they were passed while
enroute to a sampling station.

Typically at the center and two outer stations, a CSTD profile, a
Niskin bottle cast, and a zooplankton net haul were made. The sampling
depths were determined by analysis of the TS profile, and if a thermo-
cline was present, samples were taken at the surface just below the
thermocline and at the bottom. If no thermocline was present just surface
and bottom samp]es were taken. Water samples were taken for the analysis
of salinity, temperature, nitrate, phosphate, silicate, oxygen, chlorophyll,
particle size, phytoplankton cells, zooplankton, dissolved organic nitrogen

and particulate carbon.

Hydrogrids
A hydrographic grid sampled a larger area to get a quick Took at the

distribution of properties in the Bay following the 24 hour biological
sampling period. This hydrogrid was usually 48 hours in duration. Along

a hydrographic grid track, bottle casts generally alternated with XBT casts
every other station. However, on occasion XBT onshore/offshore transects
alternated with the typical hydrogrid transects based on our judgment of

the scale of phenomenon present, weather and schedule. Typically a CSTD

cast was made followed by a Niskin bottle cast to depths based on the

results of the CSTD cast. Water samples were once again taken for analysis
of salinity, temperature, nitrate, phosphate, silicate, oxygen and chlorophyll
and occasionally for <n vivo chlorophyll, particle size, enrichment

experiments or phytoplankton cell analysis.



Salinity was determined conductometrically, using a Hytech
laboratory salinometer. Dissolved oxygen was analyzed at sea by the
Winkler method. The apparent oxygen utilization (AOU) was computed
using the International Oceanographic Tables (1973).

Temperature was determined by deep sea reversing thermometers and
expendable bathythermographs (XBT's). The XBT traces are on file at
Skidaway and an effort is being made to digitize this information.

After collection,the nutrient samples were immediately frozen in
polyethylene bottles and stored in the dark until thawed and analyzed
ashore. Colorimetric determinations of nutrient concentrations were
made with a Bausch and Lomb Spectronic 88 Spectrophotometer with a sample
sipper. Silicate concentration was determined by the method of Mullin
and Riley (1955) as modified by Strickland and Parsons (1965), and phos-
phate concentrations were determined by the method of Murphy and Riley
(1962). Nitrate was determined by a modification of the cadmium column
reduction technique (Gardner, personal communication).!

The hydrographic data (T, S, nutrients, oxygen) are submitted to
NODC and are stored there and on our computer system. The data printouts

are in Appendex II. The data are available from NODC.

RESULTS
In conjunction with the discussion which follows, a summary of wind
data are presented in Table 1 for the study period (3-14 September 1975).

From this, note that the winds were generally westerly (force 3) through

1Skidaway Institute of Oceanography, University System of Georgia,
Savannah, Georgia.



Time gGMT}

Sept 4
5

10

11

12

13

14

1200
0000
1200
0000

1200

0000
1200
0000
1200
0000
1200
0000
1200
0000
1200
0000
1200
0000
1200
0000

TABLE 1

SUMMARY OF WIND DATA

Force
4
3
3

Direction

270
250

70

90
220
220
320
140

220
320
90
40
90
140
140

220
20
40



9 September with two brief (<24 hours) easterly interruptions and
essentially easterly (force 4-5) throughout the remainder of the study
period with one brief westerly interruption. Also note the intensifica-
tion of easterly winds at the end of the study period. These observations
may prove useful when linked to the current meter records compiled by
North Carolina State University. However, at this time we only point

out these facts as possibly having some influence on the observations to

be reported below.

Horizontal Temperature Distribution

Figure 4 relates the cruise tracts for XBT Grid I and Hydro Grids I,
IT and III (see Appendix I for the actual summary of the events which
influenced these courses and those of the Biogrids). From these, and the
subsequent XBT and reversing thermometer data, the surface and bottom
temperature plots of Figures 5 and 6 are derived. Particularly note that
very little structure is revealed by the surface contours for these four
cruise tracts. However, the bottom countours reveal rather elaborate
structuring.

Figure 6(a) taken from the initial XBT run on 3 and 4 September,
suggests the entrapment of relatively colder waters in the central part
of Onslow Bay. The colder waters are expected this time of year in con-
junction with intrusions onto the shelf which was the objective of our
study. This observation resulted in Biogrid I (page 28) being taken over
the next 24 hours through the central portion of Onslow Bay, the results
of which will be presented later along with those of the other two
Biogrids.

Figure 6(b) is a plot of the bottom temperatures as contoured from
temperatures taken over the next 44 hours of 5, 6 and 7 September (Hydro-

grid I). It once again reveals colder waters trapped near the coast and



" Laad

cartTLeonouT
\ —‘.'l'

e § 4%

¢
s

-

XBT Grid T

18" 171:3¢
Tee Ty
cAPE LOOKOUT
34 30—

—je e

HYDRO Grid IL
8-H0IX/T5 —syiv

39° Y
SeaLt 1n siLemETENS
C——
. ..
' | ‘
v:~ 7130 4 Y6430 7 04

ra*

care rean

°

HYDRO Grid T

LI L CAPE LeewouT
o Nt UL

ety

330 30— S-T/IX/75 —svsc
wait 1w riieweTens
re* Yl’llr ‘I" '.l)c’ ’J
(b)
Ter e

33 3 —— IH&/IX/T75 —swic
BEALE w miLemETENS
T ———
' |
ras yrse Cvee ul"r » o

HYDRO Grid I

cart LessouY

Figure 4. XBT and Hydro grid cruise tracts

10



. 5
, CArE Leexour
L e—jacle

!.'
. 2/6.0 o
£ Surfoce Temperature °C
ese— 3-4/IX/75 —svse
e T r-I)d vlv- uLn‘ 7 6

care LoOKOUT
L 1.4

v
g 'l' . Surface Temperature *C
13030 , “pa 8-9-10/[X/75 — a0
. scare i arLewerens
- 4 e
| i | l
. TrsO ”e Tet3yo’ e

Ter

1N

Y wmeT N

¢ ™ . Ca
e A = 25_5’,

care rean . ’ . 235.
O 5 <
i ,289;:' -
T « o Surface Temperature °C
. 285 serm/rs .,
* BEALE m sLewE Ty
| I
rer 7y r9e TEtyg v e

.‘1
, CAPE LoONOU"
—jet30

270

-

» /
I —

., 280,

o
2

& ’ .
Ly . 285
« Surfoce Temperature °C
HH2H3/IX/ TS —ares

BEALE o miLnmETEes

33° 30"

T8 11 ye rye 7630 '!j

(d)

Figure 5. Surface temperatures (XBT Grid I and

Hydro grids I, II, III)

- . B - .



cAPE LoOOKOUT
L m—3atse

Bottom Temperature °C

CAPE LOOROUT

“

3
58, ’
757,
.y il

s ,-270 Bottom Temperature °C
W 5-6-7/IX/75 — %0
& PR A

T1°34 iy 7630

- 3-4/IX/T75 ——3s¥s0
BEALE i miLAwETENY
. e
vge 7780 Ty ulso' 76
(a)
ST 7030

Je CAPE LOOKOUT

-« Bottom Temperature °C

8-9-10/IX/75 __ ...,

BCaLt n wiLesETEEs

77e 761 30° re

sec30’

CAPEL LOCKOUT

:Bo"om Temperature °C

“rreas

Figure 6.

Bottom temperatures (XBT Grid
Hydro grids I, II, III)

I and

30

3430

T MH2-i3 /IX/7s e |



hints at a new intrusion being initiated at the southern offshore extent
of the grid. As a result of these observations, a second Biogrid was
taken somewhat shoreward and along a transect further to the SW of the
original Biogrid.

Figure 6(c) perhaps gives the best composite picture of bottom
temperature structuring. This figure was derived from Hydrogrid II made
over a 53 hour period encompassing 8, 9 and 10 September. It reveals not
only the entrapment of some colder bottom waters near shore, but also
the apparent beginning of a second intrusion into this region from the
south. Subsequently Biogrid III was made to the north of the apparent
intrusion in anticipation of a norther]y movement of these colder waters.

Figure 6(d) derived from plots o% Hydrogrid III and part of an XBT
_ run encompassing some 61 hours over 'll, 1; and 13 September, reveals
remnants of the trapped waters nearshore and confirms a northly movement
of the new intrusion, first detected in Hydrogrid I. Strong easterly
winds on the 12th and 13th enhanced vertical mixing and conceivably
destroyed the vertical structure of the nearshore core. Unfortunately,
upon completion of Hydrogrid III there was no time left for a subsequent

Biogrid.

Horizontal Salinity Distribution

The horizontal surface salinity countours of Figure 7 reveal a
typical coastal surface distribution. It is influenced by such parameters
as rainfall, runoff, evaporation, upwelling, downwelling, and the prevailing
surface currents (7. e., the flow of coastal waters south from north of
Cape Lookout). These plots like the corresponding surface temperature
records of Figure 5 (page 11) reveal little with respect to the intrusion

of waters onto the shelf.

13
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In contrast, much of the bottom salinity distributions of Figure 8
can be related to the bottom temperature distributions of Figure 6. Note
that in Figure 8(a) the higher bottom salinities correlate well with the
colder bottom waters of Figure 6(b) (page 12). The occurrence of higher
salinities in conjunction with colder waters for this time of year is as
expected for waters intruding onto the shelf.

The same higher salinity-Tower temperature relationship is also
noted in a comparison of bottom salinities for Figure 8(b) with the
corresponding bottom temperatures of Figure 6(c). Here, one not only
sees this correlation for the trapped nearshore waters, but also this
same relationship corresponding to a newer intrusion which has not yet
penetrated far into Onslow Bay. Similar trends are noted for Figures 8

(c) and 6(d).

Vertical Distribution (Temperature, Salinity and Sigma-t)

In addition to the horizontal plots of temperature and salinity
discussed above, vertical profiles of these same parameters and sigma-t
were made corresponding to each Hydro and Biogrid. The Hydrogrids per-
mitted a relatively complete coverage of the Bay with respect to the
overall vertical structure along the onshore/offshore transects and
provide a three dimensional view when examined as a composite and/or in
conjunction with the horizontal plots. In addition, each Biogrid provides
a relatively intense study of the change in vertical structure over 24
hours along a portion of one onshore/offshore transect. A similar time
lapse view of the change in vertical structure of the entire Bay,but over
a much longer period,may be achieved by comparing corresponding profiles
for each of the three Hydrogrids. Note,however,that there will not be

salinity and sigma-t profiles corresponding to all of the temperature

16



profiles because some of the transects in the Hydrogrids were made from
XBT tracings only and no water samples were taken. Furthermore, because
of the alternation of XBT's and sampling stations along a hydro transect,
on occasion there will not be an end station for these parameters to

compare with the corresponding temperature plot.

Hydrogrids

The vertical transects of temperature, salinity and sigma-t for
stations 30-36 of Hydrogrid I (Figures 9, 10 and 11) reveal the colder,
more saline and higher density waters trapped at the nearshore stations.
Here, the temperature and sigma-t plots are particularly striking and
serve as strong evidence of intruded waters. Similarly, the transects
for stations 51-57 reveal these same trapped waters at the nearshore
| stations. However, they also show some evidence of the beginning of a
new intrusion into the region. This is particularly evident in the
corresponding temperature and salinity plots. It is recalled that the
horizontal temperature contours corresponding to this hydrogrid hinted
at the onset of a new intrusion onto the shelf in this region (Figure 6(b);
page 12). These vertical contours further substantiate that initial
conclusion.

Note the plots corresponding to stations 40-46 in Figures 12, 13,
and 14 of Hydrogrid II, and the temperature plots of Figure 12 for
stations 49-57. These figures clearly define the two intrusions and give
some feel for the movement of these bodies onto the shelf, particularly
when compared to the corresponding figures of Hydrogrid I. Such compari-
son also allows for a feeling of the movement of these bodies along the
shelf when one considers all of the transects in the Bay. Here, the
trapped waters appear to be moving shoreward and perhaps northerly in

advance of the new intrusion.

17
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Hydrogrid III was taken in two parts. The offshore section was
made from XBT's only, and the inshore section from XBT's and hydro stations.
As a consequence, there are no corresponding salinity and sigma-t profilings
for the offshore stations shown in Figures 16 and 17. However, the
temperature sections of Figure 15 reveal that the new intrusion has moved
onto the shelf and that the older intrusion has either moved too far shore-
ward for much of the sampling grid to detect, has become mixed, has moved
northward where there is still some evidence of the old intrusion in the
temperature, salinity and sigma-t profilings, or some combination of the
three. Obviously, current meter records will prove useful in ascertaining
what actually occurred. Precluding failures,such records will be provided

by our colleagues from North Carolina State University.

Biogrids

The tracts for the three Biogrids made in this study are shown in
Figure 18. These correspond to regions of particular interest as ascer-
tained from the Hydrogrids. In theory, samples would be taken in some
combination offshore of the intrusion core, inshore of the core or in the
core itself. From the plots of these data (Figure 19 thru 27),it is noted
that this was usually achieved.

Since the samplings along one Biogrid are a continuous repetition of
the same five stations,this permits some view of the onshore/offshore
movement of the intrusion cores over a 24 hour period. Particularly note
the temperature and sigma-t plots of these figures (the salinity plots do
not so clearly define the intrusion cores).

From Figures 19 and 21 of the Biogrid I, it is obvious that the off-
shore wall of the intrusion core is moving shoreward or that a core of
continually decreasing offshore width with respect to the sampling tract

is moving along the shelf. An examination of Figures 22 and 24 of Biogrid
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II, which was taken in an adjacent sampling tract and on the same intrusion
core, reveals that the outer wall is apparently moving shoreward while
the inner wall is fairly stationary.

Figures 25, 26 and 27 of Biogrid III were made through the new
intrusion. They essentially reveal no onshore movement along the sampling

tract over this period of time.

T-S Plot

A T-S plot of the temperature and salinity values obtained from the
Bio and Hydrbgrids of this study is related in Figure 28. This plot is
characteristic of slope waters in this region for this time of year
(Stefansson, Atkinson and Bumpus, 1971) and supports the view that such

waters have in fact intruded onto the shelf.

Nutrients and Chlorophyll

Nutrient concentrations (nitrate, phosphate and silicate) in the
intruded waters were quite low often duplicating the blank value. Further-
more, little distinction could be made between the intruded waters and
the surrounding waters of Onslow Bay based solely upon these analyses.

This is not surprising in view of the temperature invoived, the lowest
recordings being only 24.3°C. These data are reported in Appendix II.

From the reported data the following trends are noted: nitrate
concentrations were typically less than 0.5umole; phosphate concentrations
were generally less than 0.10umole with a maximum observed concentration
of 0.17umole; and silicate concentrations were generally less than 3.5umole
with a maxihum observed concentration of 13.4umole. This latter concen-
tration, however, found near the surface and offshore, is of questionable
origin. In addition, it is noted that higher nitrate, phosphate and sili-

cate concentrations than reported here would have been expected of a colder

38



Temperature °C

Salinity ©/oo

21 32 33 34 35 36
e ———————— m———————— bm———————— tm———————— - ————— R —— tm————————— ++
= PRaee -
- + rbtid -
- PR e, -
+ E-9-75 PR +
- PR -
- 3-14 September' 1975 PO -
-— Lt 2 o
. -+ -
a5 . +
- I s
+ +
co +
+ +
15 +
+ +
10 +
+ +
5 +
+ +
P —— o ———————— b —————— e ——— mm e ——— B ettt b —————— ++

Figure 28. T-S plot (OBIS II)

39



intrusion with temperatures on the order of 19 to 21°C.

In spite of these low nutrient concentrations, chlorophyll-a data
corresponding to the Bio and Hydrogrids further support the view that
intrusions were observed over this study period (Figures 29 thru 36).
The horizontal contours of Figure 29(a) and the vertical contours of
Figures 31 and 35 particularly well define the trapped intrusion core,
suggesting that significant amounts of nutrients were at one time

available to support phytoplankton growth.
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SUMMARY AND CONCLUSIONS

Over the course of OBIS II, 3-14 September, two intrusion cores were
observed. One was apparently trapped nearshore over much of the study
period, but as time went on, it either dissipated, moved too far shore-
ward or moved too far laterally along the shelf to be detected by the
existing observational grid. The other (later) intrusion was first
detected on 5-7 September and was observed to be moving into the Bay from
the southeast over the remainder of the study period.

Plots of the horizontal temperature and salinity distribution were
suggestive of these phenomenon by means of the higher salinity-lower
temperature relationship. However, the real confirmation rests in the
vertical distributions of sigma-t and chlorophyll presented in conjunction
with the Bio and Hydrogrids, and the T-S plot which reveals slope waters
on the shelf.

The intruded waters were not of low enough temperature to carry high
nutrient concentrations onto the shelf for study. However, the general
results of this study tend to confirm the view that our basic grid array
and methods are compatible with measurement of the processes we initially
set out to study. Analyses of these data relative to the current meter
data wi]] allow a nearly complete description of the Onslow Bay system

during the observational period.
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APPENDIX I

Summary of Events
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0800 - 3 September

0905 - 3 September
to
0549 - 4 September

0622 - 4 September
to
0615 - 5 September

0940 - 5 September
to
0526 - 7 September

0830 - 7 September
to
0230 - 8 September

Departed Beaufort, N.C.

XBT Grid I. Ran an XBT grid over the outer part
of the Bay to identify major features of tempera-
ture structure in the Bay. Preliminary analysis
indicated a mass of colder water on bottom in the
center of the Bay isolated by warmer water near
bottom offshore. This observation led to the

Biogrid I.

Biogrid I. A time series of samples taken in

the center Bay.

Hydrogrid I. This grid was designed to cover
most of the Bay. It was apparent that a large
body of cold water was stranded in the center
of the Bay and the extent of it should be deter-
mined. We also wanted to have a look at any
advective processes in the outer shelf area,
such as the beginning of an active intrusion.
Towards the end of the allotted time only XBT's

were taken to save station time.

Biogrid II. This grid was moved further inshore
to more completely cover the stranded cold water
as we saw it. The grid may have been moved off-
shore if the previous Hydrogrid had given any
indication of a cold front moving onshore. At
this point we felt that the next Hydrogrid may

show more action offshore and this may be the
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the last mid-shelf Biogrid.

0342 - 8 September A series of XBT stations were made cruising
to towards Beaufort to disembark Dr. Paffenhofer.

0745 - 8 September These stations make up part of the next Hydro-

grid.
0830 - 8 September Hydrogrid II. Based on observed distributions
to in Hydrogrid I this grid was enlarged to cover

1301 - 10 September most of the Bay. Additional stations were
added offshore at the southern sections to
investigate a suspected intrusion in the area.
To take additional stations and stay on a 48h
Hydrogrid schedule we made the onshore/offshore

sections alternating XBT or CSTD-Niskin stations.

1825 - 10 September Biogrid III. The Biogrid was moved from the
to center of the Bay to the southeast to look at
1620 - 11 September what appeared to be a moving cold front. It
was decided than when we were again in the
area of the stranded cold water in the central
Bay we would make additional biological samples

to add to the time series in that area.

1112 - 11 September The schedule called for arrival in Beaufort at
to 1000 to change personnel. We decided to make
0454 - 12 September a series of XBT stations on a track northward
on the outer shelf that would compliment stations
to be taken on the inner shelf after we left

Beaufort. There was some concern that the
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1000 - 12 September

1300 - 12 September

1423 - 12 September
to
0011 - 14 September

beautiful weather was Teaving us and if a
north wind took up we may not get this far

offshore again.

Arrive Beaufort to change personnel.

Depart Beaufort.

Hydrogrid III. This grid was established the

same as the previous grid to get a look at the
entire Bay. XBT data from the previous XBT
series was considered part of this grid. In-
creasing winds from the northeast forced us

to stay nearshore. Luckily we had the offshore
XBT or CSTD-Niskin. By the time we reached the
south end of the Bay northerly winds were too
strong to allow work offshore. Since part of
this phase was to recover the two current meter
arrays we decided to move in the lee of Cape
Lookout to see what the wind would do. It

soon became apparent from forecasts that the
wind would be blowing hard for several days so
on the morning of 14 September we went out to
see if we could find the northeast mooring.

We did find it and then went into Beaufort and

disembarked at 1100.
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APPENDIX II

Station Locations and Data

(OBIS II)
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STATION SUMMARY FOR ERSTWARD CRUISE E-9-7V5  CCONTID

ETATION LATITUDE LOMGITUDE YR MM DY HOUWR  DEPTH COMZEC
M MLUMEER

] 24 1804 T 22.1u S8 8 B.9 15 3E
e a4 35.8H e 42,7 A 7 &8 12.8 19 47
3 =4 31.3H YEO3E,50 fa 9 8 14.5 oo | B
4 a4 27.8M e Z4.50 5 9 82 15.5 13 4
S5 4 24, 0N TE Z0.10 FS 2 8 15.5 g S0
3 24 19.SH e 29.50 a9 9 8B 17.7 =iy <7
v a1 15.4H e 21.5W a9 8 i19.0 a5 S2

e =4 25.1N T~ 1111 e 9 9 o =3 53

21 24 21.,32H 7Y 2.0 Ta 9@ =9 1.9 av 54

=e a4 17.1H e SV.EN 9 9 9 3.0 =1 55

25 24 12, 0M TE 93, el 5 2 9 4.1 od SE

&4 a4 9. 0H e 49, 00 TR O3 3 5.4 a7 a7

cS 34 S.1H eSS, 0l S 99 BB 41 S

el 24 . LEH TE 40,7 Fa B8 Ful e 99

41 24 10,41 T 25.39W 7o 9 9 4.9 25 =0

41 =4 B.5H ¥r 21.32u o Q9 B 15.6 &9 =1

Gz 24 2.2N o 17. 0y ra 9 = 17.& =4 B

33 33 S2.3H o 12.7H fa 9 9 1=.4 23 3

44 = 54,0 e 2.7W r2 9 9 191 =4 =t

45 2= 50.2H I B =11 a9 9 20.4 &7 £

45 33 46, 01 T « =hl 78 9 9 21.5 31 (=1

o9 a8 56, 0H T 41,5 75 9 10 8.0 en B

& S&. 0H 7 o400 5 910 7.1 25 &8

1 33 47, 9H T OZE. Ol 7S 92 10 B.& 26 &9

e 43 43.7H Tr 31.3W T 240 B3 a0 ERl

a3 33 39.6H v 278l 9 9 10 10.5 =g s |

A3 23 35.0H Tr 23aal Fa- - T N1 ) - R Fe

£S5 33 21.504 77 19.54 o 9 18 13, 0 27 Fc

&5 33 27.5N FEO1S5.101 S 9 10 14.3 4n 74

A 22 44, 1H Tr . 2hl e o9 110 22.8 11 o

14% 32 38, 0N TE S51.%50W 9 9 11 « B =1 e

4 33 46.0H s « 3 78 911 2.0 41 Y

44 32 S4.2H °r 2.5u S O9 11 5.0 33 i)

45 33 45.2N r .l s 9 11 8.5 a3 v

143 33 33.0H G-J=0 PR=il Ya 9 11 11.4 &1 =0

1 I T rr o2l e 9 11 11.4 310 a1

44 32 S94.2N 7¢ 9.5U g =11 17.9 39 a2

4E 33 450 1H s o hl s 211 20.3 410 =3

132 34 20.0H TE 432,50 7S 912 21.3 £ | =

12 34 24.1H TE 4, 0 ¥ 212 83.9 2h =295

1/4 2% 28.0H TE 47,20 ™ 9 13 .4 &4 =28

10 24 32.0H B DA 3N ™S 9 13 1.& =0 a7
) 24 350 0H i o 10 S5 9 13 3.7 15 =

=4 34 1.0H TE S92, b ™S @ 13 9.2 a6 =9

a3 34 S.E8N 77 Z.6M 75 #4838 13.4 25 a0
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Data Sheet Symbols

Z = Depth (m)

T = Temperature (°C)

S = Salinity (o/00)

D = Sigma-t (g/cm?3)

SVA = Specific Volume Anomaly

02 = Dissolved Oxygen (m1/1)

02' = Oxygen Saturation (International Tables) (m1/1)
AOU = Apparent Oxygen Utilization (02'-02) (m1/1)
02A = Oxygeﬁ Anomaly (Richards and Redfield, 1955)
P04 = Phosphates (umole)

NO3 = Nitrates (umole)

SI = Silicates (umole)

N/P = Nitrate/Phosphate Ratio

60
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ERSTWAED CRUISE 9 STATION 35 4 IX-FS 0 1002 GMT COMSECUTIYE STARTION 1

[N}

LAT. = 33 S7V.7M LOMBG. = V5 S53.%9W DEFTH = 3ZeM  DIST LAST 5TA = 0. 0kM

WEARTHER DATH

WIMD FORCE = 4 EER ETHTE =

WIND DIRECTION = 2es5-27V4 DEGR WMAYE DIRECTIOM = 2&6-274 DEGR
HAIFR TEMP = 25.0C CLauD TYFE =

WEARTHER CODE = 0 CLOUD AMOUNT = 0

EAROMETRIC FRESESURE = 101&8.3% ME YIZIBILITY CODE =

Z T = o SYA oz 27 ROU Oz FO4 NOZ =1 M.AF
0 28.47 35.07 223.07 430 4.91 5.18 27 =u92 .01 .4 3.¥ 40.0

c0 223.45 36.08 23.08 420 4.77 5S.19 <428 =828 .08 o7 1.7 7.8

22 238.14

30 25.98 .25 .03 = 2:8 12:5

EASTWARL CRUISE 9 STATION 27 4 IXAVS  13.5 GMT CONSECUTIYE STRTION 2

LAT. = 22 43,58 LOHG. = Fe 4o.0W DEPTH = 44M  DIET LAST 2TA = 12.5KM

WERTHER DATH
WIMD FOFCE
WIMD DIRECTION
IR TEMP
WEARTHER CZODE
ERFOMETRIC PRESEU

IER STATE
ee—274 LEGE WARYE DIFECTION
5. 00 CcLOUD TYFE
CLOUD AMOUMT
E = 1017.% ME YIZIBILITY CODE =

It
J
)
na
=~J
H
=1
m
(g}
n

b= [ o

il il

P 0 M

X

OFEZERYATIONE

2 il g D EVA gz o2 RO oz FO4 HO= R | e R
0 22.43 35.14 23.13 474 4.833 5.1%9 38 =.43 L, 18 "l 1.7 1.7

20 28.44 2c.14 23.13 475 4.94 5.13 .20 =.5¢% .04 . 2.4 9.0

37 22.43 35014 23012 4Fe 4,72 S.13 .41 -.38 0 .04 e 31 Ve
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EASTWARD CREUIZE 9 STATION 35 47  IX-/FS 16.3 GMT CONSECUTIYE STRTION 3

1
"

LAT. = 23 52.0N LOMS5. = P& S4.0W DEPTH = =7 DIET LAST 2TA = &0.0KM

WERTHER DRTH
WMIND FORCE
WIMD DIRECTION

3 ZEA ETATE
che—274 DEGE WAYE DIRECTION
ARIF TEMP 31. 0C cLOun TYFE
WEARTHER CODE 1 CLOUD AMOUNT
EAROMETRIC PRESSURE = 1017.5 ME YISIBILITY CODE =

o

a0 Mo

OBZERYATIONE

a 1] N D YA oz 0z AOu gz FO4 NOZ 1 NP
0 23.40 35.80 22.89 497 4.81 35.19 «38 =-.45 .03 -t 2.2 13.3

20 28.32 35.87 22.96 492

22 28.02 35.85 22.05 483 4.80 5.24 A4 -=.41 .11 «2 1.0 1.8

2b 2b.01 35.87 23.71 420

29 25.96 36.14 23.93 899 5.58 S.47 =,11 =1.05 .13 «3 1.6 2.3
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EAETWARED CRUISE 9 STATION 232 4 IXKSTS 12,0 GMT CONSECUTIYE STRTION 4

LAT. = 24 S.5N LOMG. = 77 2.7W DEPTH = 33ZM  DIET LAET =TAH

13.3kM

WEATHER LTRTA
WIMD FORCE
WIND DIRECTION

4 SER ETATE
216-224 DEGE WAYE DIRECTION
HIFE TEMF 2206 CLOUD TYPE
WERTHEFR CODE 4 CLOUD AMOUNT
EAROMETRIC FREESZURE = !

DEGR

Ll
g
|
na
o
F

(1T A 1}

i un

HO R g

]
—
=
—
i2n
»
T
=
[ 4a]

YIZIBILITY COLRE =

OBZERVATIONE

z T = o =WA az oz~ mROU OzA  FO4 NOZ= =1 NP

0 22,02 25.%0 22.09 473 4.22 S5.24 <35 —-.49 .04 2 2.6 oy U
2 Z7.47 26.15 23.45% 445 4.87 5.30 LA =42 .05 -1 1.3 2.0
&7 29.12 Z6.24 24.24 S7¥0 4.983 5.57 3% —.40 .08 B D 2.9
21 25.11 35.25 c4.287 3267
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EAITWARD CRUISE 9 STATION =5 4s IXR-73 22.0 GMT CONZECUTIVE STATION 5

LAT. = 33 S7.eN LONG. = V& S4.4W DEPTH = 2FM DIST LAET =TH 13.4KM

WERTHER TRATH
WIND FORCE
WIMD DIRECTION

SER STATE
4 DEGR WARYeE DIRECTION
RIR TEMP CLOuD TYFE
WERTHER CODE CLOUD AMOUNT
FAROMETRIC PRESSURE = 1014.& ME VYISIBILITY CODE =

0 4
- !J'l
= |
U W g X

N

4 re nooln

iomomnwon
w0 o

OBZERYATIONE

2 13 3 D VA oz 0z- AOU Oz FO4 MO= =1 MNP
0 25.86 4.31 + U5 . 3.1 4.1
9 28.34 35.81 22.91 43986

20 27.94 36.15 23.30 459 5.00 S.24 .24 =.537 .04 e 2.9 Z.0

30 &7.18 36.17 23.96 9353 4.81 5.33 D2 =384 L08 .3 3.3 5.0



g9

EREZTWARD CRUISE 9 STRTIOM =7 Se IXs75 0 1.6 GMT CONSECUTIYE STATION &

LAT. = =

Lt

43.5M LONG. = V& 45.0W DEFTH

4aM  DIST LAST ETR = 19.8KM

WERTHER DRTH

WIMD FORCE = 3 SER ETHTE =

WIND DIRECTION = 246-254 DEGR WRYE DIRECTION = Z246-254 DEGR
HIF TEMP = 27.0C CLOUD TYFE = &

WERTHER CODE = 4 ZLOUD AMOUMT = 3

EAROMETRIC PRESSURE = 1018.% MB YIZIEBILITY CODE =

OBZeRVATIONS ;
NP

2 T A2 D =4A oz = AOU OzA  FO4 NOZ N |

g 28.55 36.12 23.68 479 4.7?5 5.18 -43 =.86 0.99 ! 3.1

15 28.95 36.11 23.97 481

19 28.18 36.11 23.19 470

22 28.12 36.15 23.24 465 35.03 5.2¢2 .19 -.81 0,00 i 2.3

42 £8.10 36.18 23.27 463 4.78 5.28 344 =.36 .05 . 2 2.7 4.0
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ERSTWARRD

=

-J

)

(V3]

LAT. =

WERTHER DARTH
WIMD FORCE
WIHD
HIFR TEMP
WEATHER

i T

2 28.55 35
20 23.50 s
22 28,26 g6
32 2V.98 46

LR e

H".—DI‘L"

CRUIZE

« o

CODE
EAFOMETRIC PRESSURE = 101&.73

DIRECTION

=y Mg Do O

EAZTWARD CRUISE

LAT. =

WEATHER TIATH

WIND
WIND
RIR TEMP

FORCE

4 4.

WERTHER CODE

EAROMETRIC FPRESSUFE =

2 23.00 35
BN O O O
S E5a8a 36
oFf Eo9.790 36

v A

IO
[

Mo ro o

SN

B

DIRECTION

3

o Foy P Mg
[CE RO g V)

=

L

it il

LU Y]

STATION 35 S IXKATS 4.0

ONG. = 7& 54,5

DEFTH

2TM

3 ZER ETATE
Z24h-254 DEGR WAYE DIRECTION
2r.uc cLouD TYFE

4 cLaun AMOUNT

ME YIZIBILITY CODE

ro o

OB=ERYATIONSE

I =ZNVA 0z 27 HOU O0zRr FO4
<95 431 4.381 5.18 «37 =44 .07
<09 479 4.21 5.18 « 3T 18 02
17 472

.20 450 4,71 S.24 .23 =.28 .01

STARATIOH =3 o

3EM

ZER ETRTE

WAYE DIFECTION
CcLoun TYPE

3 CLOUD AMOUMT
1016.5 ME YIZIBILITY CODE

OBZERYATIONE

b =YA Oz Ooz- AOU OzA  FO%
.21 457 5.00 5.24 w24 =59 8.08
.31 453 4,34 5.25 241 —.#l W07
.01 392 4.71 5.48 ave =17 07

NO=

DIST LAST STH

o ru

-

7«0 GNT CONMSECUTIVE

DIST LASET STH

GMT COMSECUTINVE STATION 7

= 19.8KM

9 N.-F
1.1 2.9
1.? lulu
2.7 70.0

STATIDN 3

= 18.1KnM

O
-

DEGR

&1 MNP
=
Cw
2. 1 Eud
c.6 2y



L9

ER:ZTWARD CRUISE

Lt

LAT. = 3

WEARTHER LDARTA
WIMD FORCE

WIMD DIRECTION

RIFR TEMP

WERTHER CODE
EAFROMETRIC PRESEURE =

rJ
-

2 23.42 35
20 23,44 35
30 22.42 36

(X}

-
N acs

(o)

»
e
=J X =)

[OON (O X

G

LOMG.

o

STRTIOHN

o~ 74 DEGE

= [
D

o
bt
T O

S IX-VS 10.2 6GMT COMSECUTIVE
S54.2W DEPTH = 37M
=ER ETRTE

WARYE DIRECTION
cLaul TYFE

cLagun

1016.3 ME VISIBILITY

OEZERYRATIONS

gz oz RO
4,71 S5.19 s
4.65 BDwl13 .59
4.63 5.19 .50

)

ra

| O o]

o e

DIET LAST

woat il

T M)

[ 4}

STATION 3

13.7KM

71 DEGK

]
—
Z

Iy M) L N

—_
.

N
[

o O e Y e



EATTWARD CRUISE 9 STRTION 14 = IXs?7S  13.6 GMT COMSECUTIVE =T

<3

I

TION 10

L

LAT. = 24 15.3M LOMG. = 76 Z3.2W DEPTH = 34Mm DIST LAET 2TA = 42.1KM
WEARTHER DHRTH
WIMD FORCE

3 ZEA ZTATE
WIHD DIFRECTION =4

WAYE DIRECTION - 74 DEGR

HIFR TEMF

89

WEATHER CODE

EAROMETRIC FRES

bl

U

=
= CLOUD TYPE

CLauD
YISIEBI

AMOUNT
LITY CODE =

L | I |
IJ"I
1T
|

2 T s i YA aus OzA FO4 MO3Z2 &1 NP
2 SF.78 25.73 23.08 479 B0 =, 87 L02 1.2

17 27.7% 35.79 23.09 479

20 27.01 35,06 23.53 437 B35 =.24 .05 BeT

2 25.53 3e.21 24.11 382

27 25.47 3%.20 éd4.16 377 88 -.09 .05 3.4

23 25.47 35.88 24.18 376



69

EARSTWARD CRUISE =

LAT. = =4 12.0N L

WERTHER TIHTH
MIMD FORCE
WIMD DIRECTION
RIR TEMP
WERTHER CODE
ERFOMETRIC PEEES

il bl

I-J
_‘
1

2 EF.892 A25.78 22
18 P7.96 35.°833 23
20 B7.T5 2601 23
oF Soas 36,25 E32
27 25.63 3ZR.25 24

STATION 15

M. = 7&

U

U ZNA
03 434
«12 475
oE 353
WA 293
=11 382

S

5. 0l

U T
1¥s75

DEFTH

OFRZERWATIONS

o=
d, 65

4.70

4. 45

[z~

|~ —]
O
= o
U =)
i ]
T |

A ¥

= 32M

ZEA

cLrgun
cLgun

OzF

GMT

DIST LAST

STHTE
WRYE DIFECTION
TPE
AMOLIMT
WIZIBILITY

i1

ro
K]

COMEZECUTIYE

ITH

e -
= o
=z

CODRE =

FO4
.03

NOZ

STHTION 11

il

10.2KM

74 DEGE



0L

EASTWARD CRUISE

LAT. = 34 &8.0N

WERTHER DATA
WIND FORCE
WIND DIRECTIOM
RIE TEMP
WERTHER CODE
EAROMETRIC FRE

o~

s i ] =

2 27.95 36.10
24 27.77 36.11
25 26.93 36.18
27 £5.62 36.18
35 25.30 36.21

3 STATION 16

=
T

IXA7TD

16.8 GMT CONSECUTIYE

LOMG. = 76 20.3W DEPTH = 41M DIST LAST STA
= 3 ZER STATE =
= &6- 74 DEGR WAYE DIRECTION = 66—
= 20.0C CLOUD TYPE = g
= 1 CLOUD AMOUNT =2
SSURE 1012.6 MB VISIBILITY CODE =
OEZERYATIONS
D YA Oz g2 RAOU ozR  FPO4 MO3
23.26 462 4.64 5.24 .60 -.22 .14
23.33 456
23.63 428 4.¥5 5.35 .60 -.27 .08
c4.06 327
c4.18 376 4.60 5.355 «+99 =03 .06

ETATION 12

9.8KM

74 DEGR

SI M-F



1L

EARSTWARD CRUISE 9 STATION 25 5 IX/?3 17.4 GMT CONSECUTIYE STATION 13
LAT. = 24 7N LOMG. = V& 40.7W  DEPTH = 411  DIEST LAST ETA = 20.3kKM

WEATHER DHATH
WIMD FORCE = 3 =ER STRATE
WIMD DIRECTION sa— 74 DEGR WRYE DIRECTION
RIFR TEMF 20, 0C CLOuUD TYPE
WERTHER COLE 1 CLOUDY RMOUMT
ERROMETRIC PREESSURE = 1013.5 ME YISIBILITY CODE =

1Ty
gl
|
=J
I

DEGR

[ N | BT}
L1 T I

oo

OBZERYATIONS

Z T = D VA gz oz ROV OzR PO4 MO= =1 N-F
2 22.58 2R.06 23.02 425 4.74  5.17 “EF =38 W1 oy
o 23.48 Ze.16 23014 474 d.55  5.13 «22 =26 04 (=3 |
35 28.44 36.15 23.14 475 4.7 5.19 4B =,33 .02 2.8

ERZTUWARD CRUISE 2 STRATION 25

n
—
A
=J
o

12,5 GMT CONZECUTIYE STRTION 14
LAT. = 24 4.58 LONG. = 75 44.34Y DEPTH = 3233M DIST LAST TR = 9. 5KM
WERTHER DATH

WIND FORCE
WIND DIRECTION

= ZER ETHTE

o= 74 DEGR WRYE DIRECTION
HIR TEMF =0, 0C cLOuD TYPE
WERTHER CODE 0 CLOUD AMOUNT
EARFOMETRIC PRESZURE = 101%.& ME YIZIBILITY COLDE =

74 DEGR

[T | O [ 1|
i
iJ
I

{{ I L [ 1]

OEZERYATIONS

Z T 5 D EMA ac 0z- ROU OzR PO NOZ =1 M-P
2 22.42 35.820 22.32 432 4.70 5.19 L343 -.34 .04 1.2

20 28.15 35.93 £23.07 481 4.68 BH.c2 9% =.29 .04 2.6

26 25.70 35.97 23.56 430

34 25.57 356.15 23.74 413 4.72 5. %0 «62 —.28 .05 3.4



¢l

EARSTWARED CRUISE 9 STRATION 24 S¢ I®X/?5 19.6 GMT COMSECUTIYE STRTIOMN 15

LAT. = 34 9.4N LONG. = 76 43.1W DEPTH = 36M DIST LAST STR = 11.1KM
WERTHER DRTAH

WIND FORCE = 3 SEA STHTE =

WIND DIRECTION = 65— 74 DEGR WAYE DIRECTION = 65— 74 DEGR

HIR TEMP = 29.00C cCLOUD TYFE =

WERTHER CODE = 0 CLOUD SMOUNT =0

EAROMETRIC PRESSURE = 1017.3 ME YISIBILITY CODE =

OFZERYATIONS

2 T S D SVA gz g2 ROU Oz/  FO4 MO3 51 N-P

2 23.28 36.02 23.09 473 4.74 5.21 «47 =.35 .04 2.

15 28.04 36.02 23.17 471 4.75 5.23 .43 =-.34 .04 1.7

19 26.82 26.15 23.64 427

21 26.51 36.15 23.756 4156 4.22% 5.41 .02 =.39 .06 4.1




€L

EAZTWARD CRUIS

LAT. = 34 12.9

WERTHER DATA
WMIMD FORCE
WIMD
HIR TEMP
WMEARTHER CODE
ERFOMETRIC

Z T S

2 27.83 35.9
1S 27.65 35.8
16 27.58 35.9
21 25.54 36.2
29 25.46 3E.E

E

M

DIRECTION

oy o

9 STATION |

LONG. =
= 3

= 2&R-
= Z20.0C
= §

FRESIURE

22138
23.290
E3.£3
c4.12
24.15

IX/75

DEPTH =

SEAR
cLE
cLo

VIS

OFEZERYRTIONS

oz 0z~ wOU
4.92 3S.25 « 32
4.79 5.29 .90
4.256 5.53 . 97

32M

DIST

STATE

WAYE DIRECTION

un TYPE
D AMOUNT
IRILITY

gzAR FO4

=0 0%
e . 04
L0 I

COLE

LAST S

HOZ

21.0 GMT CONSECUTIVE

i §

I

TION 15

1

i
|£|
.
—
=
. {

54 DEGK

=
. e
=
e 4
\‘\.
T

—
.
WJ

X
=J



174

EAZTWRRED CRUISE 9 STRTION =2 97 IR-73 22.2 BMT CONSECUTIVYE STATION 17

LAT. = 34 17.0M LONG. = 75 S7.4W DEPTH = 3Z0M  DIZT LAST =TH

Q. 9KM

WEARTHER DATA

WIND FORCE = 3 SER STRTE =

WIND DIRECTION = 35— 94 DEGR WHYE DIRECTION = 36- 94 LDEGR
ARIR TEMP = 30, 0C CLOUD TYPE =

WEATHER CODE =0 CLOUD AMOUMT =0

ERROMETRIC PRESSURE = 1016.9% ME YIZIBILITY CODE =

OESERYATIONS
gz D2 AU O2A PO4  NOZ SI NeP

~d
-
1,4)
=
Ry
~Z
I

2 27.84 35,93 23.13 4¥5 4d.60 S.24 .04 .20 .04 =
14 27.86 35.93 23.16 472
16 27.79 35.92 23.18 470 4.76 5.26 20 =30 .04 2.5
19 25.37 36.81 24.16 377
27 £5.30 36.23 24.20 3P3 4.77 95.D5 i =wel «09 EwiD



SL

EASTWARD CRUISE 9 STATION 21 97 IXs7% 23,2 GMT COMSECUTIVE STARTION 18

LAT. = 24 21.28 LONG. = 77 1s.cW DEPTH = 2&M DIST LAST STA = 29.8KM
WEATHER DATR

‘WIND FORCE = 3 =ER STRTE =

WIND DIRECTION = 36— 94 DEGE WAYE DIRECTION = 36— 24 DEGR

AIR TEMP = 29.0C CLoun TYFE =

WEATHER CODE = 0 CLOUD AMOUMT =0

EAROMETRIC PRESEURE = 1015.32 ME VYIZIBILITY CODE =

OEZERVRATIONS

Z 3 S D SYH oz Ooz- RO OzR FO3 NOZ 31 M- P

g 27.74 35.80 23.10 477 4.74 35.27 33 =33 .01 1.6

14 27.63 35.78 23.12 476

15 @7.59 35.74 23.11 477 4.74 5.B9 L25 -.34 0 .04 1.6

19 25.18 36.21 24.88 371

24 25.12 36.22 24.25 369 35.21 . 28 «37 =.63 .09 1.5



9L

EASTWARD CRUISE S STRTION 20 B6s  IX/75 1.3 GMT CONSECUTIVE STATION 19

LAT. = 24 17.58 LOMG. = ¥7 15.2W DEPTH 23M  DIET LRST STR = . 9KM

WERTHER DRTA

WIND FORCE = 3 ZER ETRTE =

WIND DIRECTION = 28—~ 94 DEGR WAYE DIRECTION = 35— 94 DEGK
RIR TEMP = 28.0C CLOUD TYFE =

WERTHER CODE = 0 CLOUD AMOUNT = 10

EAROMETRIC PRESIURE = 1016.3 ME VIZIEILITY CODE =

OEZERVATIONS

Z T s D VA oz oz- ROU ozR FO4 NO3 Sl Bl o
2 SF.32 325.93 23.18 470 4.72 S.2% .54 =-.31 .04 2 1.8 2.0
15 27.80 35.93 23.18 470

17 27.42 35.95 23.32 457 4.79 5.30 sol =—-.36 .03 -4 S 12.2
20 25.42 36.20 24.14 379 5.89 5.54 -.3D -1.33 .06 2 1.3 3.3
22 25.38 356.20 24.15 378



LL

EASTWARD CRUISE 9 STATION 31 67 IX/7S 2.4 GMT COMSECUTIYE STATION 20

LAT. = 24 13.4N LONG. = 77 12.0W DEPTH = 27M DIZT LAST STA

10. 0KM
WERTHER DHATH

WIND FORCE = 3 ZER STATE =

WIND DIRECTION = S6- 94 DEGR WAYE DIRECTION = 36— 94 DEGR
ARIR TEMP = 27.0C CLOUD TYPE -

WEATHER CODE = O CLOUD AMOUNT = D

EAROMETRIC PRESSURE = 1016.5 ME YISIBILITY CODE =

OESERYATIONS

s T 2 D VA O2 0z AOU  O2A PO4  NO3 SI  NsP
2 27.52 35.95 23.26 462 4.70 S.23 .S58 -.28 .04 .4 2.1 10.0
16 27.62 35.96 23.26 4563

15 27.4%8 35.99 23.34 455 4.84 5.20 .45 -.41 .04 B B9 TS
19 24.34 36.21 24.32 362

25 24.82 36.21 24.33 351 4.32 S5.61 .75 -.23 .07 .7 4.0 10.0



8L

ERSTWARD CRUISE 9 STATION 322 6s  IX/7S 2.5 GOMT CONSECUTIVE STATION 21

LAT. = 24 9.58 LON5. = 77 7.5W DEPTH

1M DIST LAST STH = 10.0KM
WERTHER DRTH

WIMD FORCE = 3 EEA STRTE =
WIND DIRECTION = 135-144 DEGR WARYE DIRECTION = 136-144 DEGR
HIR TEMP = 27.0C CLOUD TYFE =
WEATHER CODE =0 CLOUD AMOUNT =0
ERROMETRIC PRESSURE = 1016.5 ME VISIBILITY CODE =
OFEZERVATIONS
Z T 3 D VR oz gz- AROU OozA  FO4 NO3 S1 s Bl o
e 287.53 35.92 23.26 462 4.75 3.29 4 =-.33 .04 .3 2ed 7D
16 E7.52 35.91 23.86 453
19 25.88 35.95 22.81 410 4.72 5.48 .76 =.21 ,02 .3 1.9 15.0
23 24.87 36.22 24.32 362
30 24.530 36.283 24.35 359 4.70 5.6l .91 -=,10 .06 .5 1.6 10.0



6L

ERSTWARD CRUISE 9 STHRTION 32 &~ IXs?5 4.2 GMT COMSECUTIYE STARTION 22

LAT. = Z4 S.4N LONG. = 77  2.:

o
s

DEPTH = 325M DIST LAST TR = 10.1KH

WEATHER DATAH
WIMD FORCE

= 3 EER ETHTE =
WIMD DIRECTION = 135-144 DEGR WRYE DIRECTION = 136-144 DEGR
RIR TEMP = 27V.0C CLOUD TYFE =
WERTHER CODE =0 CLOUD AMOUNT = 0

EARROMETRIC PRESSURE = 1016.5 ME VYISIBILITY CODE =

OEZERMATIONS

2 T B> D VA az 027 AOu gzr  FPO4 MO= =1 MH~<P
e 28.32 35.99 23.05 482 4.70 5.20 .20 =,31 .04 2 2.7 2.0

o0 22,00 35.02 23.22 455 4.72 5.24 o2 =.30 .04 . = 2.0

24 25.64 2B.12 23.70 421

32 Sh.45 26.13 23.80 412 4,732 5.41 «B8 ~=a28 11 .2 1.8 el



08

EASTWARD CRUISE 9 STATION 24 e I¥sTS 5.9 6GMT CONSECUTIVE STATION 23
LAT. = 24 1.4N LONG. = 72 59.0W DEPTH = 3VM DIST LRSET :2TH = 9. 2KM

WERTHER DATH

WIND FORCE = 3 ZER ETRATE =

WIND DIRECTION = 17&-124 DEGR WHRYE DIRECTION = 176-134 DEGR
AIR TEMP = 27.0C CLOuUD TYFE =

WERTHER CODE = 4 CLOUD AMOUNT =

EAROMETRIC FRESZIURE = 1016.& MBE VISIEILITY CODE =

OBZERYATIONS

Z T RN D SVH 0z gz AROU O0zR  FD4 NO2 SI NP
2 28.50 36.07 23.06 481 4.63 35.18 33 =-.24 .04 . 2.8 S.0
20 28.35 36.10 23.13 475 4.62 5.20 «28 =.22 .04 .2 c.6 S5.0
29 26.77 356.14 22.67 424

34 26.67 36.15 23.71 421 4.381 5.338 28 =-.32 .06 -4 2.6 6.7



18

EASTWARD CRUISE 9 STATION 35 &6s IX/73 B.5 GMT CONSECUTIYE STRATION 24

LAT. = 32 S7V.4N LONMG. = V6 54.9W DEPTH = 3FM DIST LAST STAR = 9.7KM
WERTHER DRTH

WIND FORCE = 3 ZER ETHTE =
WIND DIRECTION = 135-204 DEGR WAYE DIRECTION = 136-204 DEGR
HIR TEMP = g7.0C CLOUD TYFE =
WERTHER CODE = 4 CLOUD AMOLNT =
LAFOMETRIC PRESIURE = 1016.5 ME VYIZIEILITY CODE =
OBZERVATIONS
F4 T 3 D VA gz Dz- RAOW OozR  PO4 NO= 2 | N-P
2 &8.¢8 35.98 £23.06 481 4.67 5.21 5% =.28 .0 . 1.3 2.9
13 22,32 35.02 23.08 430
21 228.29 86.10 238.15 4?72 4.69 5.20 «21 =29 .07 2 1.1 2.9
29 2736
34 27.29 36.10 23.45 442

H
(04
o
n
()
o
IJ )
-
|
.
—
g
i
o
n
—
n
I
(]



8

EAZTWARD CRUISE 9 STATION 26 &7 IX/75 2.5 GMT CONZECUTIVE STATION 25

23

]

LAT.

3.2 LONG. = 7o S50.4W DEPTH = 40M DIST LAST STA = 10.4KM

WEARTHER DATAH :
SER STATE

WIND FORCE = 2 =

WIND DIRECTION = 176-184 DEGK WAYE DIRECTION = 176-184 DEGR
RIR TEMP = 2n.0C cLOUD TYFE =

WEARTHER CODE = 4 CLOUD AMOUMNT =

EAROMETRIC PRESSURE = 1016.32 ME VISIBILITY CODE =

OBZERVYATIONS .

a T s D VA o2 Oe- AOU dzA  PO4 HO= g ¢ N-P
2 23.62 36.16 23.08 473 4.6% 5.17 .48 =-.30 .05 .2 3.0 4.0
12 25.65 35.14 23.05 433

13 22.28 36.18 23.21 463 4.65 5.20 .33 -.24 .04 .2 3.1 5.0
34 27.97 36.20 23.33 457

37 26.20 4.7 . 04 .2 29 5.0



€8

EARETWARRD CRUISE @ STATION 46 6 IX/7S 10.5 oMY COMSECUTIME STATION 26

LAT. =

L

2 45.3N  LONB. = 77 .Sk DEPTH = 323M DIST LAST STA = 20.6KM

),

WERTHER IDATAH

WIND FORCE =2 SER STATE =
WIMDOD DIRECTION = cl&-224 DEGR WAYE DIRECTION = 216-224 DEGR
AIR TEMP = 25.0C CcLOUD TYFE = g
WERTHER COLE =1 CLOUD AMOUNT = 3
EAROMETRIC PRESSURE = 1015.9 ME YISIEILITY CODE =

OBZERYATIONS
z T s D ZYA o2 oz- AROU - 0O2A PO4 rHO3 51 H-P
2 28.96 235.14 23.09 472 4.66 S5.17 .51 =-.27 .04 = 4.0 5.0
S0 23.58 36.14 23.08 420 4.63 5.1°7 .54 -.24 .04 .4 4.4 10.0
21 23.56 36.16 23.10 478
3 27.72 26.19 £3.40 S0
35 27.54 356.23 23.496 445 4,70 5.28 .08 -.25 .04 - 0.0 12.5



¥8

EAZTWARD CRUISE 9 STHTION 45 & IX/FS 11.7 GMT CONSECUTIVE STARTION 27
LAT. = 23 S0.0M LONGS. = 77 4.4W DEPTH = 3EFM  DIST LAST STA = 9.7KM

WERTHEFR DRATH

WINMLD FORCE =1 SER STATE =

WIMD DIRECTION = 216-224 LEGR WAYE DIRECTION = 216-2c4 DEGR
AIR TEMP = Ze.0C cLouD TYFE = 2

WEATHER CODE =1 CLOUD AMOUMT =z

EREOMETRIC PREESURE = 101&6.5 ME VMISIEILITY CODE =

OBZERVATIONS

T s D SY 0= gz< ROU 0zA PO4 NO3 R MNP
2 22.21 35.%2 23.03 479 4,83 5.21 .08 -.24  .0Z «2 3.6 10.0
2l 28.06 36.17 €3.88 46l 4.73 5.83 a0 —a31 .01 o 2.9 20.0
22 28.095 25217 B2.28 +6l
29 27.14 36.11 23.53 433
34 27.06 36.11 23.56 435 4.528 5.34 -7B =211 .05 = P 4.0




g8

EARSTWARD CRUISE 9 STRATION 44 g INATS 12.7 GMT COMEECUTIVE STHTION 22
LAT. = 22 S4.0M LOMG. = 77 2.5%W DEPTH = 24M DIST LAZT STA = 9.7KM

" WEATHER DATH

WIND FORCE =
WIND DIRECTION =
HIRE TEMP =
WERTHER CODE =
EAFEOMETRIC PRESSE

0 ZER ETRTE
DEGRE WHRYE DIRECTION
£6. 0C ) CLOUD TYFE
1 CLOUDT AMOUMT
URE = 1016.%5 ME YITIEBILITY CODE =

LEGR

o unn
(X RAx]

OBZERVATIONS

2 T 3 n ZVH az gz- RO OzR  PO4 NO= N M- P
S 23.04 36.01 23.16 472 4.65 5.23 08 =25 .04 oh=4 S 5.0
12 23.04

2D 27.98 36.02 23.19 470 4.71 5.24 93 =.30 .03 o3 2.9 10.0
e2 2r.72 26.13 23.36 433

21 27.66 25.16 22.40 450 4.823 5.27 02 =~.24 ,03 .4 2.8 13.3



98

ERSZTWARD CRUISE

LAT. = 22

5

0

IEH

WEATHER DIRTH
WIND FORCE
WIND DIRECTION
AHIR TEMP
WERTHER CODE
“HREDODMETRIC FRE

s T =

e P3.20 35.98
12 28.26 35.98
14 27.51 Zn.04
17 &7V 39 38nl1e
30 25.73 36.16

9 LTARTION 43 =

LONG. = 7

=0

= ZF.0C

= 1
SEUR

=

TR

232. 07 480
23,07 421
23.36 453
c3.46 444
23.688 423

12.24W

DEGR

E = 1015.3 ME

OBZERMATIONS

oz 27
4.62 5.21
4.73 S.23
4.77 5.38

I%A75

DEFTH =

13.8

=2M

SER ETATE

WAYE DIRECTION
CLoun TYFE
CLOUD AMOUNT

YIZIEILITY CODE

AOL OSA  FPO4

23 05

DIST LAST

Iwonomon

=TA

GMT COMSECUTIYE STATION 29

10.2KM

(X

DEGR



L8

ERZTWARD

CRUISE

LAT. = 3+

WIMD
WIMND

© WERTHER DATH

FORCE
DIRECTION

HIR TEMP
WERTHER

EARROMETRIC PRE

J
-

2 25,31
18 22.28
20 27. 07
21 26,35
30 25.79

ZODE

s
295.95
35.97
35.11
35.11
26.172

9 STATION 42 B

LOMG. = 77

= g

= 27.0C

=1
SEURE

b WA
c3.04 0 4323
23.05 483
22.55 435
£2.59 431
23.65 426

17.0u DEPTH

DEGR

= 1017.5& HME

OBSERVATIONS
gz gz’

4.63 5.20

IX/75

14.29 oMT CONSECUTIVE STATION 20

=  3IZM

=ZER ETRHTE
WAYE DIRECTION
CLOUD TYFE
CLOJD AMOUMT
YISIBILITY

FOU OzH

=
e 0 =

$

A 1

(R g]
|

CODE

DIST LRST

o

[

iTH

'j:b

. TKM

DEGR

1.2 12.0
1.7 12.5



88

EAZTWARD CRUISE 2 STATION 41 6s IXs75 15.9 GMT CONSECUTIYE STATION 31
LAT. = 34 H.5H LONG. = 77 21.5W DePTH = 2¥PM  DIST LAST ETA = 10.7EKM

"WERTHER DATAH _
0 ZER ETRTE

WIND FORCE = =
WIND DIRECTION = LEGRK WAYE DIRECTION = LEGR
ARIF TEMP = 27.0C CLaOuD TYPE = 35
WEARTHER CODE = 1 CLOUD AMOUNT =
EAROMETRIC FPRESSURE = 1017.5 ME YIZIRBILITY CODE =

OBZERYATIONHS
Z T 3 I WA de 02- wROU OzA FO4 NO3 £ § N-P
2 27.39 35.72 228.99 488 4.56 5.25 99 =88 01 2 1.8 20.0
13 27.71 B5.75 23.87 481
16 25.74 356.20 24.04 332 4.59 5.50 =21 =4 08 s 3 3 2.3
24 25.59 36.19 24.05 383 4.58 5.51 <2 =08 .09 o 1.0 2.2



68

ERZTWARD CRUISE = STATICN 40 67 IXs73 16.9 BGMT CONSECUTIYE STRTION 32
LAT. = 24 10.2N LONG. = 77 25.4W DEPTH = 232M [DIST LAET ETA = 9. 1KM

- WERTHER DARTAH

WIND FORCE = 2 SER STATE =

WIMD DIRECTION = 216-224 DEGKR WARYE DIRECTION = 216-2c4 DEGE
AIR TEMP = 31.0C CLOuUD TYFE = 2

WERTHER CODE =1 CLOJD AMOUMT = 2

EAROMETRIC FRESSURE = 1014.73 ME YISIEBILITY CODE =

OBESERYATIONS

4 T 3 D SYH ae gz- AOU ozR  FO4 MOz Sl M.-P
2 287.86 35.77 23.04 483 4.71 O5.25 94 -=.33 .04 | 1.1 2.9
13 27.58 35.80 23.15 473 4.73 5.29 95 =.33 .03 = .8 2.5
13 25.03 26.03 24.17 375
20 24.97 36.16 c24.25 368 4.93 5.59 B8 =.35 .12 2 0.0 1.7



06

EARSTWARD CRUISE 9 STATION 51 &7 IXsP5 18.9 GMT COMSECUTIVE STATION 33

LAT. = 23 58.

=J

N LGMG. = 77 30.3W DEPTH = &4M DIST LAST 3TRH = 22.9KM

WERTHER TIRTA

WIMD FORCE = 3 SER ETRTE =
WIND DIRECTION = 2156-224 DEGR WRYE DIRECTION = Z1s-224 DEGR
RIR TEMP = 31.0C CLOUD TYFE = 2
WEARTHER CODE =1 CcLOUD AMOUNT =2
ERFOMETRIC PRESEURE = 1015.% ME VYISIBILITY CODE =
OBZERYHTIONMS
£ T s D EVA gz 0z~ AOU OzR PO4 MO3 81 NP
2 22.56 35.92 22.93 494 4.36 S5.18 32 =.49 .07 1.1
12 27.85 35.%8 23.20 463
14 26.79 36.02 23.57 433 4.73 5.38 65 =.26 .08 1.4
13 25.55 36.18 24.03 335
=1 25.43 326.18 24.11 382 4.70 5.53 83 =-.19 gl 1.6



16

ERSTWARD CRUISE 9 STATION 52 6 IXK-/73 20.8 GMT CONSECUTIYE STRTION 34

LAT. = 23 S4.6N LONG. = 77 26.6W DEPTH = 2¥M DIST LAST STA = 10.1KM
WERTHER DATA
WIND FORCE = 3 SER STATE =
WIMD DIRECTION = 195-204 DEGR WAYE DIRECTION = 216-224 DEGR
RIR TEMP = 23.0C CLOUD TYPE = 3
WERTHER CODE =1 CLOUD AMOUNT = 3
ERROMETRIC PRESSURE = 1015.2 MB YISIBILITY CODE =

OESERYATIONS

£ T s D SVYA 02 027 ROU OozA  FO4 NO3 R M.<P
2 28.41 35.88 22.94 493 4.70 5.1%9 49 =.33 .06 b S |

S 27.98

17 27.74 36.13 23.25 454 4.90 5.27 37 —u%7 .03 4.4

21 26.17 36.12 23.85 407

24 25.10 36.13 23.87 405 4.356 5.46 8l —3% 18 1.3



26

ERSTWARRD CRUISE 9 STATION 53 & IXs?5 22.2 GMT CONSECUTIYE STATION 35
LAT. = 33 S0.5N LONG, = 77 &2.5W DEPTH = 320M DIST LAST ETA = . TKHM

WEATHER DATAH

WIND FORCE = 3 SER STATE =

WIND DIRECTION = 196-204 DEGR WARYE DIRECTION = 196-204 DEGR
RIR TEMP = 29.0C CLOUD TYPE = &

WERTHER CODE =1 cLOUD AMOUMT = 2

EAROMETRIC PRESSURE = 10G15.2 ME YISIBILITY CODE =

OBSERYATIOMS

a 1 s I SYA g2 027 ROU ozR  FO4 HOZ 81 MNP
2 28.42 35.68 22.79 S507 4.61 3.19 L L =T 1 =) 1.6

11 27=52

iD 2F.61 3D5.688 23.280 468 4,72 S.28 .96 =-.31 .08 1.6

21 27.24 36.038 23.47 443

27 27«19 26.08 23.49 441 4.70 5.33 B2 =.24 ,09 Lo



€6

ERSTWARD CRUISE 9 STATION 54 67 IX?S 23.3 GMT CONSECUTIYE STRTION 36
LAT. = 32 46.5N LONG. = 77 18.2W DEPTH = 35SM DIST LRST £TR = 10.1KM

WERTHER DATH

WIND FORCE = 4 ZER ETHTE =

WIMD DIRECTION = 216-224 DEGR WARYE DIRECTION = 216-224 DEGK
RIR TEMP = 28.0C CLOUD TYFE = 2

WEARTHER CODE = 1 CLOUD AMOUNT = 4

ERFPOMETRIC PRESSURE = 1015.2 ME YISIBILITY CODE =

OESERYATIONS

2 T 3 D YA 02 0z2- ROU OzRr  PO4 NO3 51 NP
2 28.27 35.96 23.00 482 4.79 5.21 .42 =.40 .08 1.4

8 28.05 35.97 23.13 475

15 27.27 35.97 23.15 473 4.82 5.24 42 -.42 .08 1.5
21 26.89 36.04 23.56 434

32 26.83 36.06 23.59 432 4.90 5.37 .47 =-.43 .04 9.1



6

ERSTWARD CRUISE 9 STATION S5 77  IXR?3 .3 GMT COMNMSECUTIYE STRTION 37
LAT. = 33 42.8N LONG. = 77 14.2W DEPTH = 3&M DIST LAST STA = 9.2KM

WEATHER DATH

WIND FORCE = 3 ZER ETATE =

WIND DIRPECTION = 216-c224 DEGR WRYE DIRECTION = 216-224 DEGR
RIR TEMP = 27.0C cLoun TYPE = 3

WERTHER CODE = 1 CLOUD AMOUNT = 3

ERROMETRIC PRESSURE = 1016.2 MR YISIBILITY CODE =

OEZERYRTIONS

F4 T S D SYA oz g2 ROV 0zR  FO4 NO2 31 NP
2 28.46 36.03 23.04 483 4.70 5.19 .49 -.32 .01 6.0

16 28.35 36.03 23.07 4381 4.19 5.20 1.01% .20 0.00 9.9

20 27.39 36.18 25.34 455

24 27.83 36.18 23.36 454 4.93 5.26 33 =.49 .02 2.3



G6

EASTWARD CRUISE 9 STATION 56 7’ IRs75 1.7 GMT CONMSECUTIVYE STATION 32
LAT. = 33 38.6N LONG. = 77 10.00 DEPTH = 37M DIST LAST 2TRA = 10.1KM

WERTHER DATA

WIMD FORCE = 3 SER ESTHTE =

WIND DIRECTION = 216-224 DEGR WAYE DIRECTION = 216-224 LDEGR
RIR TEMP = 27.0C CLaguD TYPE = &

WERTHER CODE =1 CLOUD AMOUNT = 3

BAFROMETRIC PRESSURE = 1016.3 ME YIZIRBILITY CODE =

OBSERYRTIONS

2 T > D YA o2 0z2- fOU 0z2R  PO4 NOZ 51 N.2P
2 28.61 36.11 23.05 482 4.70 5.17 47 =-.31 .08 1.3

17 28.63 36.16 23.08 430 4.71 35.17 A5 =,32 0,00 1.9

20 27.91 36.19 23.34 455

35 27.86 36.20 23.36 454 4.73 35.85 «90 =-.31 .01 2.7



96

ERSTWARD CRUISE 9 STATION 40 7 IX/?S  12.5 GMT COMIEECUTIYE STATION 39
LAT. = 24 10.5N LONG. = 77 25.5W DEPTH = 24M DIST LAST STR = K3.7KM

" WEARTHER DRTA
ZER STATE

WIND FORCE = g =

WIND DIRECTION = 2156-324 DEGR WRYE DIRECTION = 216-324 DEGR
HIR TEMP = 29.0C CLOUD TYFE =5

WEARTHER CODE = 2 CLOUD AMOUNT = 8
EAROMETRIC PRESSURE = 101&.% ME YISIBILITY CODE =

OBSERYRTIONS

P 1 s I YA o2 0z ROU 0zAr FO4 NO3 31 NP
2 27.61 35.70 228.07 480 4.80 5.28 .48 -.41 .0= ™ .2 Zad
14 27.59 35.74 23.11 47 4.85 5.29 .41 -.45 .04 «2 1.1 o.0
17 24.94 326.18 24.27 366

22 24.89 35.20 24.30 364 4.70 5.60 eI =21l 17 .2 . B



L6

ERSTWARD CRUISE 9 STATION 42 77 IX 7?3 14.3 GMT CONSECUTIYE STRTION 40

LAT. = 34 2.3N LONG. = 77 16.1

o

W DEPTH = 34M DIST LAST 3TH = 20.2KM

WEATHER DATAH

WIND FORCE =1 SEA STATE =
LWIMD DIRECTION = 36— 44 DEGR WARYE DIRKECTION = 36~ 44 DEGR
RIR TEMP = 27.0C CLOUD TYPE = 8
WERTHER CODE =1 CLOUD AMOUNT = 2
EAROMETRIC PRESSURE = 1018.6 ME YISIBILITY CODE =
OEZERYATIONS
s T 3 D YA 0z 0z2- ROU 0zR  FO4 NOZ= 31 MNP
2 €8.18 35.99 23.10 477 4.70 5.22 .92 =.31 .08 . | 1.5 1.3
10 28.13 235.9¢ 23.10 478
14 27.07 35.96 23.44 445 4.85 5.34 69 =.20 .01 «1 10.0
S 26.86 36.13 23.63 427
32 26.69 36.15 23.70 421 4.67 5.39 .72 =.18 .04 .2 S.0



86

ERZTWARD CRUISE
LAT. = 24 10.6H

WERTHER DATAH
WMIMD FORCE
WIND DIRECTION
AIR TEMP
WERTHER CODE
ERFROMETRIC PRE

Z T s

2 27.87 33.87
12 2775 25.72
12 27.74 35.74
15 25.00 36.19
20 2%4.937 36.19

S STATION 40 77

LONG. = 77 25.5W

66— 74 DEGR
=1.0C

1
SSURE = 19123.5 ME

IX-?5 17.Z2 GMT CONSECUTIYE STATION 41
DEPTH = &3M DIST LAST ETRA = 20.4KM
ZER EZTHTE =
WARYE DIRECTION = &6- 74 DEGR
cLOUD TYPE = &
CLOUD AMDUNT = 2

YISIBILITY CODE =

OESERYATIOMS

D YA oz
Z2.96 491 4.54
23.04 424 4.7
22.05 422
ct.26  3R7
c4.27 367 4.71

g2 AOU O0zR  FO4
Se29 71 =.1 . 01 -4 40.10

7
S.27 .5% -.35 .04 «1 2.9

S «88 =.13 .03 -3 .0



66

EASTLWARD CRUISE 9 STATION 38 P

LAT. = 34 18.4N LONG. = 77 23.2U
- LUERTHER ILRTH
WIND FORCE = 3
WIND DIRECTION = 86— 94 DEGE
RIRE TEMF = 31.0C
WEATHER CODE =1

EAROMETRIC PRESSURE = 1917.3 MB

IX7?75 19.3

DEPTH = 15SM DIST LAS
ZEA STATE =
WAYE DIRECTION =
CLOUD TYFE =

CLOUD AMOUNT
YISIBILITY CODE

OBSERYATIONE
K T S D VYA az gz wOU 0z  PD4
2 28.287 35.62 ee2.79 S50¥Y 4.90 5.21 3 -.96 .02
7 28.19 35.65 22.84 592
11 27.76 35.862 22.95 431 5.08 5.27 22 =.68 .04
13 27.74 35.69 23.02 486 4.95 35.27 w32 —sOF .02

T £TAH

GMT CONSECUTIVYE STRTION 42

13.7KM

86— 94 DEGR

M O

31 M.AP
= 15.0

2D
25. 0



oot

EASTWARD CRUISE 9 STATION 490 Voo IN/75 22.3 GMT CONSECUTIYE STRTION 43

LAT. = 34 10.5N LOMG. = 77 25.3W DEPTH = 23M DI

-

)

T LAST STA = 19.0KM
WERTHER DARTAH

WIND FORCE = 4 ZER STHTE =

WIND DIRECTION = 136-144 DEGR WAYE DIEECTION = 136-144 DEGR
RIR TEMP = 23.0C CLOUD TYFE = 3

WEATHER CODE = 1 CLOUD AMOUNT = B

FAFROMETRIC FRESSURE = 1018.3 MB YISIBILITY CODE =

OBSERYATIONS

2 T S D YR 0z 02 ROU D2A PO4 NO3 SI NP
2 28.07 35.69 22.91 496 4.71 5.23 «32 =.35 .10 o2 .8 2.0
14 27.87 35.70 22.98 489 4.70 5.85 «20 -.38 .09 . 2 1.7 2.2
13 25.12 36.12 24.17 376

20 25.03 36.18 24.23 370 4.83 5.58 .70 -.30 .05 -4 0.0 5.0



101

EARZTHWARD CRUISE 9 STRATION 42 87 IXs75 1.4 GMT COMEECUTIYE STARTION 44
LAT. = 24 2.5N LONG. = 77 16.7W DEPTH = 34M DIST LAST STA = 19.8KM

WERTHER DRTA

WIMD FORCE = 2 SER STATE =
WIND DIRECTION = 135-144 DEGR WAYE DIRECTION = 1Z6-144 DEGR
AHIR TEMP = 27.0C CLOUL TYPE = 2
WERTHER CODE = 2 CLOUD AMOUMT = 3
ERROMETRIC PRESSURE = 1018.3 MB YISIEILITY CODE =
OESERYATIONS
= T S 3] YA 0z o2 AOU OzR  PO4 NOZ= i MNP
2 e2.09 35.82 23.00 487 4.80 5.23 43 -.42 .02 .2 2.9 10.0
15 28.02 35.93 23.11 477
e 27.95 35.91 23.12 476 4.6 5S.24 «28 —.25 04 n. o S.4
19 27.10 36.12 23.5 435
32 26.69 36.14 23.70 421 5.10 S5.39 22 =261 .11 . 1.9 1.8



¢01

EASTWARD CRUISE 9 STATION 49 B8+ 1¥s79 .4.4 GMT CONSECUTIVYE STARTION 45

LAT. = 34 10.6N LONS. = 77 &5.2W DEPTH 24M DIST LAST STA = 13.9KM

WERTHER DATAH

WIMD FORCE = 3 ZER ETRTE =

WIND DIRECTION = 135-144 DEGR WAYE TDIRECTION = 135-144 DEGR
AIR TEMP = 2e. 00 cLaun TYFE = 2

WERTHER CODE = 2 CLOUD AMOUNT = &

EARROMETRIC PRESSURE = 1016.3 ME YISIBILITY CODE =

DEZERYATIONS

= T S D YA az 0z ROU OzA  PO4 NO3 31 MNP
2 27.93 35.62 22.99 497 4.44 5.25 .81 =-,03 .01 o2 1.1 20.0
14 27.79 35.67 22.99 428 4.65 5.26 2Bl =27 0% 2 1.1 5.0
16 25.18 36.17 24.19 374
21 25.09 36.19 24.23 370 4.85 535.58 P8 =27 07 -4 v S.7



€01

EASTHWARD CRUISE 2 STRATION 22 87  IX-73 B.3 GMT CONIECUTIVE STATION 46

LAT. = 34 18.4N LOMB. = 77 33.1W DEPTH = 1SM DIST LAST STRA = 18.9KM
WERTHER DATH
WMIMD FORCE =1 SER STATE =
WIMD DIRECTIOM = 13256-144 DEGK WAYE DIRECTION = DEGR
AIR TEMP = 24.0C CLOuD TYFE =5
WERTHER CODE =1 CLOUD RMOUNT = 4
EAFOMETRIC PRESSURE = 1019.5 ME VYIZIBILITY CODE =
OBEZERVATIONS
& ¥ S D VA oz o2 wOU- 0OsR PO4 NO=2 =1 MN-F
2 27.89 35.48 2e.81 505 4.85 35.20 .40 =.50 .04 o2 1.0 3.0
B 2F«325
10 27.9¢ 35.60 22.88 499 4,85 05.24 «39 =.49 .03 + 9 2.1 16.7
11 872.97 35.62 22.89 498
13 27.69 35.64 23.00 487 5.00 5.87 27 =62 .04 «3 1.6 7eD
5 27.41



#01

ERZTHARRD

LAT. = 34 35.8N

WERTHER DATRH
WIMD FORCE
WIND DIRECTION
RIR TEMP
WERTHER CODE

ESRFOMETRIC PRESSUEE =

s T 8
2 27«75 35.8E
? EFfefd 39.87
16 27.n3 25.87

EASTWARD CRUISE

LAT. = =4 Z1.5N

WERTHER DHTA
WIMD FORCE
WInD DIRECTION
RIR TEMP
WEATHER COLDE
BEAFOMETRIC

I
-
Vi)

- == = ——
ot l:l-ll i b T
b = [~ vl — =3
S EFfabD BIe i

19 @F %5 30.95

CRUISE 9 STATION &2 8.~

LOMG. = 75

LU [ [

IX“79 13.9

42.7W  DEPTH = 13M

n SER
DEGE

STATE

WARYE DIRECTION
27. 0Cc CLOUD TYFE

1 CLOUD AMOUNT
1022.0 ME YISIEILITY CODE

Lo 00

OEZERVYATIONS

D =YA 2 gz ROU O0zA  FO4
Z3.14 474 4,82 5.27 « 99 =28 02
c3.16 472 4.72 5.E7 93 =32 .03
2d.17 471 4.39 5.27 . 33 PR i

LOMG. = 75 Z2.5W  DEPTH = 21mM

o onn

PRESIUFE =

o Mo o
ot et L)

(V4]
-
I
—1
bt
O
e
)
[}

I¥s7D 14.5 GMT CONSEC

ODIST LAE

0 SER ETATE

WARYE DIFECTION
&7, OC CLOuD TYFE

1 CLOUD RMOUNT
1022.0 ME VISIEBILITY COIDE

OBZERMATIONS

I WA 02 gz AHOL Ozd  rPO4

.24 4nd 4.7 S.27 L5 =.322 .04
.25 452 4.8% 5.28 A3 =.4843 .04
2 33 56 S.05 D.30 GBS ube & &

DIET LAET ETAR

NO3

-E
s
IE

UTIVE

T STH

L

HOZ

I

GMT CONSECUTIYE STRTION 47

33, 5KM

LEGF

DO R
Guonoen

STATION 43

9. 2KM

DEGR

U | I |



WIMND
hj I :{ D
HIR

]

S0T
e s I
= I fu

= L

ERZTWRRED

= 34

WERTHER DATA
FORCE
DIPECTION

TEMP

WERTHER CODE

EA~OMETRIC FFES

-

= e Y L |
o e DC
= b I o= |
il ]
Cha D
26499
26.39

Oy O NN N

'
<

CRUISE 9

o

o e )
(=Y (RN w RN o

oD $n
Fa oy Mo roro

3N

7

Y —
- d
T
L e
.43
=2
ALl =
=
- D

G O W W

STATION 4

LOMG.

o

450
441
423
434

-
P

. 34,5

8¢ I%7

OEZSERVATIONS

gz oz~

9.37 5.28
5.18 5.35
2.12 5.36

DEPTH

15.58

= 19M

EMT COMSECUTIVE

DIST LAET =

*ER ETRTE

WAYE DIRECTION

—Lgun

CLOUD AMOUNT
VISIBILITY CODE

ROU

- 08

TYPE

STATIOM 49

o

o




901

ERSTWARD CRUISE 2 ETATION 5 a7 IX775 16.5 GMT COMSECUTIYE STATIOM SO
LAT. = 2¢ 24.0N LONG. = 75 Z0.1W DEPTH = 17M DIST LAST STR = 9.7KM

WEATHER DATAH
W IND FORCE =
WIMD DIRECTION =
HIR TEMP =
WEATHER CODE =
ERFEOMETRIC PRESS

o

SER STATE
DEGR WRYE DIRECTIOM

8,00 CcLOUD TYFE
CLOJD AMOUNT 3
URE = 1022.7 ME YIZIBILITY CODE =

LEGR

o nn
0 0

D HTu

OBZERYATIONS

i T R D VA gz Dz AOU  02A FD4 NO= =1 NP
2 87.%1 35.93 23.31 457 <.23 5.20 1.02 «15 03 2.2

S SF.37% 35.94 23:38 456

2 27.09 36,001 23.47 442

11 27.038 25.01 23.49 441 4.31 5.35 .44 -.45 .09 1.5

1% 27.03 36.01 23.49 441 S.21 5.35 14 =73 .02 2.8



L0T

EARSTWARRD CRUISE 9 STARATION 6 =g

LAT. = 24 19.5H LONG. = 76 25.30W

=

WERTHER TIATH
WIMD FORCE =
WIND DIRECTION =
AIF TEMP =
WERTHER CODE =
ERFROMETRIC PREES

URE = 1022.0 ME

IXA75 Ver GMT COMEECUTIVE ETRTION S1

DEFTH = 27M DIST LAST =TH

SEA STATE

WAYE DIRECTION
CLOUD TYPE
CLOUD AMOUNT

YISIBILITY CORE

OBEZERYATIONS

z T s D =vA 02
2 27.34 35.83 23.05 4B1 4.8%
6 27.82 35.82 23.09 479 4.93
9 25.77 36.15 £3.63 42

24 26.31 36.18 23.85 407 4.85

0z“ ROU OozR PO4
S.c4 w38 —wd4F .
S.26 J28 =283 105
5.43 o8 =.34 .04

17
=
L]

=
L

HOZ=

10.9KM

£-184 DEGR



801

ERSTWHRD CRUISE

LAT. = 34 15.49N

WERTHER DATH
WIMD FORCE
WIMD DIRECTION
AIR TEMF
WEATHER CODE
EAROMETRIC FFPE

4 T s

2 28.07 35.97
17 27.79 35.98
12 27.18 36.03
32 27.12 36.909

9 STRATION 7

LONG., = 7&

2l.

e

176-184 DEGGR
30. 0C

1

SSURE = 10ce. 0

[ oo JP
n Tl

Sl

ME

1275

LEPTH

OBZERVATIONS

D YR az
23.12 475 4.8
23.22 407 4.7
23.49 441
23.92 439 4.7

B
=
P |

-
=

gz~
2.23

.25

o 34

19.0 GMT CONSECUTIYE STATION 5&

= 25n

SER ETATE

WRYE DIRECTION
CLOUD TYPE
CLOUD AMOUNT
YIZIBILITY CODE

RO OzA  FOD4
«3f7 =—.46 .05
21 =-.34 .06
8 -—-.27 .06

o nn

T

DIST LRAST 3

17
()

TR = 9. 2KM

6-134 DEGR

=T
o

—
(s 4



60T

ERZTWARD CRUISE 9 STATION 20 97 IXK/?S .3 GMT COMSECUTIVE STATION 53

LART. = 4 25.1IN LOHG. = 77 &.0W DEPTH = 23M DIST LAET STA = 70.4KM

WERTHER DARTAH

WIND FORCE =2 SEA STATE =
WIrD DIRECTION = 216-224 DEGR WAYE DIRECTIOM = 216-224 DEGR
RIR TEMP = 26.0C CLOUD TYFE = 5
WERTHER CODE =g cLOuD AMOUNT = 2
EAFROMETRIC PRESSURE = 1022.0 MEB YIZIBILITY CODE =

OBESERVATIONS
s T s b VA Oz gz ROU 0zR FO4 NOZ= 31 M- P
2 28.10 35.80 22.98 489 4.80 5.23 .43 =-.43 .08 o 1.4 1.7
14 28. 105 35.387 223.05 483
15 23. 00 35.87 23.07 481 4.78 S.24 46 =-.39 .05 . 1.6 4.0
13 25.17 36.14 23.85 405
21 26.15 35.16 23.88 404 5.30 5.45 «15 =-.78 .08 .1 .4 1.3



011

EAZTWARD CRUISE 9 STRATION 21 s IXS?S 1.9 GMT CONSECUTIVE STATION 54

LAT. = 24 21.3H LONG. = 77 &.0W DEFTH 27M DIST LAST ETAR = 9. 3KM

WERTHER DARTA
WIND FORCE
WIND DIRECTION
RIFE TEMP
WERTHER CODE
EAROMETRIC PRESSU

SEA STRTE
2le-g24 DEGR WAYE LDIRECTION
25.0C CLOUD TYFE
CLOUD AMOUNT
VISIBILITY CODE =

[ g U ]

4 DEGR

]
n

16—

110N
0N o

m
"
[
o
o
s
=)
=
=)

b

OEZERVATIONS

2 T s b EYH £ g0z AOU OeA PO4 MO= 31 MNP
2 27.98 35.823 23.09 4v2 4.73 5.24 «91 =.34 .04 0.0 2.2

17 87.83 35.88 23.13 475 4.89 5.26 «37 =.49 .05 0.0 Tl

13 27.82 235.89 23.14 474

20 25.10 36.19 24.83 370

25 25.05 36.21 24.26 368 4.90 5.58 .88 =32 .08 0.0 3.2



111

EAZTWARD CRUISE 9 STATION 22 s IRA?S 3.0 GMT CONSECUTIVE STATION S5
LAT. = 24 17.18 LOM>. = P& S7.8W DEPTH = 21M  DIST LAST 2TA = 10.1KM

WEATHER DRTAR
WIND FORCE
WIND DIRECTION
AIF TEMP
WERTHER CODE
ERROMETRIC PRESSURE

c SER ETARTE
c38-294 DEGR WRYE DIRECTION
25. 0C CLOUD TYFE

e CLOUD AMOUNT
YISIBILITY CODE =

I
—
=]
o
ny
§ oy
. 4
Lial

OBZERVATIONS

Z T s D IYH gz 02~ ROU gz FO4 HOZ 51 MN-P
2 23.06 35.86 23.04 483 4.70 5.23 93 =.32 0.0 .o 2.3

19 &F.85 35:8¢ 23:12 91¥6 = éf S5 «43 =.3d7 U2 0.0 19

20 27,83 35.33 ez.13 +4r>

22 25.03 36.21 249.87 367

29 24.97 36.22 234.29 365 4.63 5.359 «96 -.04 .05 n.a 2.8



AR

ERSTWRRD CRUISE 9 STATICN 23 Qs IXK/7S 4.1 GMT CONZECUTIVE STRTION Sé
LAT. = 34 13.08 LOMG. = 76 332.20 DEPTH = 34M DIST LAST STA = 10.4KM

WEARTHER LATA

WMIND FORCE =2 3SERA ETATE =

WIMD DIRECTION = 285-294 DEGK WHYE DIRECTION = zZ£6-294 DEGR
RIF TEMP = 25.0cC CLOUD TYPE = 5

WERTHER CODBE = & cLauD AMOuUNT = g
ERFROMETRIC PRESSURE = 1022.4 ME YISIBILITY CODE =

OBZERVATIONS

Z T S D VA gz Oe- RO OzR  PO4 NOZ= Sl NP
2 28.43 36.01 23.03 24 4.88 5.19 «2l =30 .02 o.a 3.7

20 28.12 36.01 23.14 474

22 27.99 36.01 23.18 471 4.80 5.24 .44 .33 .02 0.0 1.6

25 26.60 36.12 23.71 420

32 25.52 36.14 23.75 417 4.77 5.41 64 -—-.27 .08 n.0o 3.2



€1l

ERSTWARD CRUISE

9. 0H

WERTHER DATAH

WIMD
WIMD

AIFR TEMP
WEARTHER CODE

"

L P

T
2 28.51
0 23.23
1 av.z20
4 27.47

) Ll

[ W ST

FORCE
LIRECTION

(04}
LI ]
=

-
ool ol

ERZTWARD CRUISE

LA

T. = 34

9. 1N

WERATHER DATH .

J

Lo T

WIND FOR

WIMD DIRECTION

HIR TEMP
WERTHER

ERROMETRIC PRESIU

T
2 28:20
0 23.00
7 272.85

_E

CODE

)

Lol 1 1
W ong =

0 Iy Lh
.
-

9 STATION 24

EAFOMETRIC PRESSURE

LOMNS. = 7
=0
= 24.0C
= g
=10
D SYH
22.02 49455
c3.15 4732
23.29 4510
23.45 445
3 STATION
LONG. = 7
=z
= 176-124
= 24.0C
= 2
RE = 10
D IWH
22.03 484
£3.26 48B3
23.31 453

3, IR/73 5.4 GMT CONSECUTIVYE STRTION 57
& 43,0 LEPTH = 27M DIST LAST STR = 9. 8KM
ZER ETARTE =
DEGE WAVE DIRECTION = DEGR
cLgun TYFE =5
CLOUD AMCUNT = 5
2e:7 MB YISIEILITY CODE =
OESERVATIONS
gz 02 ROU Oz PO4 NO32 S N-P
4.69 5.18 49 =.31 .03 o | 2.7 3.3
4.72 T.26 2l =33 Wil 0.0 2.8
4.280 5.30 LS50 —-.35 .04 -4 1.7 10.0
2o Qs IX/75 2.5 GMT COMSECUTIVE STATIOM S3
& 45.0W DEPTH = 40M DIST LAET STA = 3. SKM
ZER ETHTE =
DEGR WARYE DIRECTION = 176-184 DEGR
CLOUD TyPe = 5
CLOUD AMOUNT = 3
2. r MB YIZIEBILITY CODE =
OBEZERYATIAOMNS
gz Oz~ ROU gozA  FO4 HO= 7 § NP
.71 S22 vt —w83d JO4 0.0 1.5
4.832 5.c24 32 =340 .01 « 1 2.6 10.0
4.65 5.295 «60 =.22 .03 o1 S T € e



vIl

ERSTWHRD CRUISE 9 STATION 26 R = 7.8 GMT COMSECUTIVE STRTION 59
LAT. = =4 .BN LONG. = 76 40.7W DEPTH = 42M DIST LAST ETA = 10.3KM

WEARTHER DATH

WIND FORCE =z ZEA STRTE =

WIND DIRECTION = 175-134 DEGR WAYE DIRECTIOM = 176-184 DEGR
RIR TEMP = Z24.0C CLOUD TYPE = 5

WEARTHER CODE =2 CLOUD AMOUNT = 5

EAFOMETRIC FRESSURE = 1021.3 ME YISIBILITY CODE =

OEZERYATIONS

2 T s L Y o2 de- AOU OzA  PO4 MOZ2 =1 M- P
2 28.51 35.12 23.09 478 4.75 5.18 42 =37 .02 s Ssw 100
16 28.52 36.12 23.09 -479 4.86 5.18 .32 —-.47 .02 al 3.0 ool 1
13 28.50 36.11 23.109 479

23 Sf.70 36,19 23.37 451

33 27.57 26.21 23.47 444 4,82 5.28 46 =37 .02 e 3.0 10.0



GII

EAETWARD CRUISE 3 STATION 40 9, IX/75 14.5 GMT COMEECUTIYE STRTION &0
LAT. = 24 16.4N LDONG. = 77 25.50 DEPTH = 2&M  DIST LAZET STA = 71.0KM

-WERTHER DATH

WINMD FORCE 3 SER =THTE

WIND DIRECTION = 316-324 DEGR LWAYE DIRECTION = 215-224 DEGR
RIE TEMP = 27.0c CLOuD TYPE =
WEATHER CODE =0 CLOUD AMOUMT =0
ERROMETRIC FRESSURE = 1022.4 ME YIZIBILITY CODE =
OBEZERYATIOMS
& T s D =WA oz 0z- ROU OzA  FO4 NOZ S N-P
2 cr.&f Z5.45 22.36 SO0 4.385 3.28 <43 =.49 .03 P
13 27.71 35.62 23.03 483 .80 5H.E7 .47 —.42 .05 .4
15 24.95 36.15 24.20 368
24 24,53 26.17 24.28 365 4.85 5.61 76 =8¢ .09 .3



911

EASTHARRD CRUISE 5 STATION 41 9~

LAT. = 24

= 4

6.3

LOMS. = 77 21.3W

WERTHER DIIATAH

WMIMOD FORCE = 2

WIMD DIRECTION = Z1e-324 DEGR
AIrR TEMFP = B« UL

WMEARTHER COLDE =D

EAFOMETRIC FRESSURE = 1022.4 ME

OBESERYATIONS

=) T s I =YA az
g 27.92 39.73 22.99 488 §.01
ieg e7.91 35.91 23.13 475

14 2V.17 36.02 22.45 445 4.83
15 28.73 36.09 23.65 425

27 26,60 36.12 23.72 419 4.73

IX-7S

DEPTH

a2+
5

S.295

15.5 GMT CONSECUTIVE STATION A1

= g9M DIST LAST

SEF STRHRIE

WRYE DIRECTION
cLoun TwrFE
CLOUD AMOUMT
YIZIBILITY CODE =

RO ozr FO4 NO=
«B

24 =

ETH

16-3

9.7KM

24 LEGR

L
>

ICE

1.6

r
r

NP

D0
=

10.0



L1

ERZTWARD CRUITE 9 STATION 42 97 IXs73 17.2 GMT CONSECUTIYE STATION &2
LAT. = 24 &Z.2N LONG., = 77 17.00 DEPTH = 34M DIST LAET STA = 10.3KM

WEARTHER DARTH

WIND FORCE =2 SER STRTE =

WIND DIRECTION = 316-324 DEGR WHRYE DIRECTIOM = 316-324 DEGR
AIE TEMP = 29.0C CLoguD TYPE = 8

WERTHER COIDE = 1 CLOUD AMOUNT =2

ERFOMETRIC PEESSURE = 1022.7V ME VISIBILITY CODE =

OBZERVATIONS

Z T s D SYR ge e~ AOuU O0zA  PO4 NO3= =1 N<F
2 28.07 35.66 22.892 498 4.92 5.23 .31 =-.5& .04 = 1.5 5.0
15 27.88 35.75 283.02 486 4.30 5.285 -.43 =.42 .04 ot 2.7 17.35
12 27.24 356.08 22.44 446
21 27.27 36.08 23.47 443 4.60 35.32 e =15 06 .9 3.3 5.3



811

EASTLWARD CRUISE 9 STATION 43 Qs IX/7?5 18.4 GMT CONSECUTIYE STATION &3

33 531

\)

LAT. = °

et

N LOMG. = 77 12.7W DEPTH = 33M DIST LAST STR = G.8KM

L

WERTHER IRTAH _
RER STAIE

WIND FORCE =1 =

WIND DIRECTION = 356— 4 DEGR WAYE DIRECTION = DEGR
RIR TEMP = 30.0C cLouD TYFPE = 3

WEATHER CODE =1 CLOUL AMOUNT =z

EAFROMETRIC FRESSURE = 1022.0 ME YIZIBILITY CODE =

OESERYWATIONS

= T = I bl a2 oz ROU- 02 FPO4 HO= 8 | H--F
2 E8.15 25.74 B2.92 495 #.89 S.cE 28 —=dr 03 c 33 GaT
I3 €F« 39 J6u01 2318 =71

13 27.30 36.04 23.23 4556 4.95 5.25 « 20 =53 .04 & 2.5 5.0
23 27.01 25.04 23.52 4338

28 26.95 36.00 23.55 436 4.68 5.36 .52 -.21 .05 1.4 2.0 &8.0



611

ERSTWARD CRUISE 9 STATION 44 9. IX/?S 12,4 GMT CONSECUTIVYE STRTION &4
LRT. = 22 S4.0N LONG., = 77 2.7W DEPTH = 34M DIST LAST ETR = 10.1KM

WEATHER DATA

WIND FORCE =0 SEA STRTE =

WIMD DIRECTION = DEGK WAYE DIRECTION = LEGR
RIR TEMP = 30.0C CLOUD TYFE = 8

WERTHER CODE = 1 CLOUD AMOUNT = 2

ERROMETRIC PRESSURE = 1021.3 MBE YISIBILITY CODE =

OBZERYATIONS v

Z T S D SYA az 0e” ROV OzR  PO4 NOZ L NP
2 22.27 36.00 22.95 492 4.81 5.16 «33 -=.44 .03 .2 1.9 Be?
5 28.13 36.12 23.21 457 4.81 S.22 .41 -.40 .03 -3 13.3
31 28.13 36.15 23.24 465 4.81 35.22 41 -.3% .01 o7 3.4 70.0

EAZTWARD CRUISE 9 STRTION 45 92 IX/?73 20.4 GMT CONSECUTIYE STATION &5

LAT. = 23 S0.2N LING. = 77 4.6

W DEPTH = 27M DIST LAST STA = 9, SKM

LIERTHER DRTA

WIND FORCE = f ' ZEA STHTE =

WIMD DIRECTION = 35— 44 DEGR WAVYE DIRECTION = 35- 44 DEGR
RIF TEMP = .00 CLOuUD TYFE = 8

WERTHER CODE = f CLOUD AMOUNT = 4

ERFOMETRIC PRESSURE = 1021.0 ME VISIEILITY CODE =

OESERVATIONS

z T S D IVA oe oz2-  ROU 02A FO4 . NO3 03 MoF
2 29,08 36.17 22.%6 491 4.20 S5.12 .32 -.43 .02 il 5.0
12 22.47 36.82 23.13 470 4.35 S.1& .23 -.S54 .03 1:5 S0.0
3T ZE.TA 36.24 23.75 417

34 ZE.74 26.25 23.76 416 S.10 5.32 .28 -./0 .03 .2 2.7 BT



0¢1

ERSTHARD CRUISE
LAT. = 2% 46.0N

WERTHER IRTA
J1IMD FORCE

o IAD DIRECTION

HIR TEMF
WERTHER CODE

9 STRTION

LONG.

= 2
=
SUR

ERFOMETRIC PRESSURE

2 ] s

e 2%.11 36.02
10 22,97 26.00
20 26.98 35.18
31 25.15 36.30
32 25.10 36.32

b
22. 81
22.85
23.63
c4.30
c4.33

&N
[ a0 e A g & e
s Qo

[

94 IX/7FS 21.5 6GMT CONSECUTIVE

.3W DEPTH = 40M DIST LAST 3TH

S8ER ESTATE =
DEGR WRYE DIRECTION = 86—
CLOUD TYPE = 2
CLOUD SMOUNT =
0.7V ME YISIBILITY CODE =
OBSERVATIONS
gz az-  ROU OzAa  PO4 NO32
2. 01 S.11 «10 =.866 .01 .1
29.19 35.85 «20 =se?¢ .01 «3

.06 5.58 «32 =.497 .05 1.5

STRTION B6&

94 DEGK



12t

ERSTWARD CRUISE 9 STATION S5 10- IX/75 &.0 GMT COMSECUTIVE STATION &7
LAT. = 32 S6.0N LENS5. = 77 44.5W DEPTH = &20M DIET LAST STA = 70.SKM
" WERTHER DIRTA

UIMD FORCE
WIMD DIRECTION

0 SER ESTATE

DEGR WRYE DIRECTION
RIF TEMP c4. 0 CLOUD TYPE
WERTHER CODE 0 CLOUD AMOUNT
ERFOMETRIC PRESSURE = 1022.0 ME YISIEBILITY CODE =

0

OBZERYRTIDONS
ZYH gz g0z7 ROU gzR PO4 NOZ2

IJ
-
(]
=}
—
=4
oy
Y

L]

A
o ro e
.

W o

2 28.87 35.43 2.7 512 5.09 5.21 12 =77 1

B 28.28 35.46 22.67 519 4.91 3.21 sl =83 02 .
10 28,87 35.48 22.67 519

12 B56.57 35.93 23.98 432

17 26.42 35.99 23.67 424 5.12 5.42 30 —-.63 .09 2.3



221

%}

P 2|

EAREZTWRRD CRUISE & STATION &0 10 IX-?5 7.1 GMT CONZECUTIYE STRTION &8

LAT. = 23 S2.0M LONG. = 77 40.0W DEPTH = &235M DIST LAST STH - 10.1EM

WMERTHER DATAH
WMIMD FORCE
WIND DIRECTION
AIR TEMP
WERTHER CODE
ERROMETRIC PRE!

SER ETHTE
35— 44 DEGR WAHYE DIRECTION
24, 0C CLOUD TYPE
0 cLOUD AMOUNT
URE = 1021.7 ME YISIBILITY CODE =

P

26- 44 DEBR

il b il
it il

#

1%
]

L

OBZERYARTIONS

= T 3 D YA 2 gz- a/0Y acA  FO4 HOZ= 51 N.-P
2 28.06 35.70 22.32 495 5.08 5.28 23 ~.53 W02 2. £

11 28.05 35.86 23.05 483 4.91 5.23 32 =32 .03 e €

12 28.04 35.96 23.12 476

16 27.325 36.00 23.41 448

22 27. 03 36.04 23.51 439 4.74 5.35 .61 =~.28 .10



gel

ERSTWARD CRUIEE 9 STRTION &1 197 IX/7S 2.2 6GMT CONSECUTIYE STATION 59

it
LM

LAal. = 47.9N LOM6. = 77 Z5.0W DEPTH = &é&M  DIST LRET STH = 9. 2KM

WEARTHER DATA
WIMD FORCE
WIMD LIRECTION

0 SER STATE

DEGE WAYE DIRECTION
RIR TEMP 24. 9C CLOuD TYPE
WEATH=ER CODE g CLOUD AMOUNT
PAROMETRIC PREESURE = 1021.7 ME YISIBILITY CODE =

TDEGR

it il
ol

fl

OESERYATIDCNS

2 ] § 5 i ¥R gz gz2< nROU OzR  PO4 NOz i | MNP
2 27.73 35.00 23.24 464 1.82 5.2% <44 -—-.40 .02 2eD

10 27.80 36.04 23.c6 462 4.85 S.86 «41 -.43 .02 2w r

ig 27.72 Z6.00 23.24 4674

16 27. 07 25.91 23.48 442

23 6.9 35.06 23.509 435 4.91 5.36 <43 =Pt 05 3.0



vel

ERZTWARD CRUISE 9 STATIOMN &2 10« IX<7?S 9.3 GMT COMSECUTIYE STRTION 70

LAT. = 23 43.7N LOnG. = 77 21.%W LDEFPTH = =20M DLIST LHET £TA = 10.0kKM
- WERTHEF DRTH
WIND FORCE =& SER STATE =
WIND DIRECTION = 36— 44 LEGE WAYE LDIRECTION = 25— 44 LEGR
RIR TEMP = 24.0C CLEOUD TYPE = 3
WEARTHEF CODE =1 CLOUD AMOUNT =2

ERROMETRIC PRESSURE = 1021.

ME YISIBILITY CHODE =

OEZERYATIONS

ks T S i VA e gz RO ocR  PO4 NOZ =1 NP
2 87.79 36.94 23.27 461 4,95 5.26 31 =.,38 .0 3.0

11 27.79 36.02 23.25 463

14 27.71 36.13 23.36 453 5.20 5.27 07 =76 .02 3.9

e? 27.92 36.21 23.48 442 4.380 5.e9 -39 -.394 .04 .2



T4

ER=ZTWERD CRUISE

LHAT. = 33 89.86H

WEATHER D&TA
WIND FERCE
WMIND DIRECTION
AIF TEMP
WERTHER CODRE
ERFOMETRIC PRES

r-l
-
Lo

2 23.593 36,14
16 22.53 36.16
12 28.49 35.12
21 27.80 285.153
31 é7.68 36.290

3

w

fu foro o o

STRTION 63 107 IX<7S

LGHE. = 77 2V.el

= 36— 44 DEGR

= 24.0C

=1

SURE = 1021.3 ME

OQEZERYATIONS

=

VA age g2-

3.19 477 4.67 S5.18
3.41 477 #4.58 3.18
3.10 478
3.3% 454
3.42 448 4.73 5.27

DEPTH

10,5 GMT CONEECUTIVE

= 34M DIST LAST ZTH

SEA ITATE =
WAYE DIRECTION = 36-
CLOUD TYFE = 3
CLOUD AMOUNT = 3

YISIBILITY CODE =

ROU OzA rFO4 NOZ
sl =28 03
.50 =.18 .04

n
-
|

.
X
Lo

STAT

= 1

Ian 71

0. 1KM

44 DEGK

ST

De &
a9
-'e A



9ct

ERSTWARD CRUISE S STATION €4 10 IX-<FS 11.3 GMT CONSECUTIYE STRTION 72
LAT. = 23 35.94 LONG. = 77 22.5W DEPTH = 34M DIST LAST STH = 10.6KM

WERTHER DATH

WIND FORCE = 4 SER STATE =

WIMD DIRECTION = 3=5- 44 DEGR WARYE DIRECTION = 26— 44 DEGR

HIR TEMP = g26. 0 cLOUD TYFE = 8

WMEARTHER CODE = 1 CLOUD AMOUNT = 5

EAROMETRIC PRESSURE = 1022.9 ME VISIBILITY CODE =
ODESERYATIONS

Z T s D YR 0z 02 AOY - 02R FPO4 MOz =1 NP

2 22.49 36,11 23.09 478 4.86 5.18 w36 Tatr 02 1.9

19 28.44 36.14 23.12 4¥Y5 4.70 5.19 49 =-,30 .03 2.3

1l 22.41 36.14 23.14 474

24 27.42 35.19 23.42 442

31 27.36 36.20 23.53 438 <.93 5.31 «36 -.49 .02 3¢



L21

ERTTWARD CRUISE 5 STATION 65 10 IXs?S5 12,0 GMT CONSECUTIVE STRTION 73
LAT. = 32 21.5N LONG. = 77 19.5W4 DEPTH = 3¥YM DIST LAST ETA = 9. 0KM

WEARTHEFR DARTA

WIND FORCE = 3 ZEA STATE =

WIRD DIRECTION = 3Z5- 44 DEGR WAYE DIRECTION = 26— 44 DEGR
AIFR TEMP = 31.0C CLOUD TYFE = 3

WERTHER CODE =c CLOUD AMOUNT = 8

ERFOMETRIC PRESSURE = 1021.7V ME YISIBILITY CODE =

OESERYATIONS

£ T 8 D =%H oz gz AOU - 0Oz=2R PO4 ND3 9 | NP
S &38.45 36.12 23.11 476 4.84 S.19 «39 =-.44 .03 13. 4

13 28.15

17 25.90 4,90 .03 4.2

19 26.18
34 25.74 36.30 c4.12 381 4.67 5.50 83 -.11 .04 3.4



8¢l

ERSTWARD CRUISE 9 STRTION 66 10-s IX/753 14.3 GMT CONSECUTIVE STRTION 74

LAT. = 332 27.5N LONG. = 77 15.0 DEPTH = 46M DIEST LAST £ETA = 10.2KM
WERTHER DATAH
WIMD FORCE = 3 SERA STAHTE =
WINMD DIRECTIDN = 35— 44 DEGR WAYE DIRECTIOM = 326- 44 DEGR
AIR TEHMP = 20.0C CLOUDN TYFE = 3
WEATHER CODE =1 CLOUD AMOUNT =B
ERFOMETRIC PEESSUFE = 1022.0 ME YISIBILITY CODE =
OBSERVATIONS
2 T s D =VA oz 027 ROU Oz  FO4 NOZ 4 | NP
c 22.33 35.85 22.76 510 4.63 5.14 «21 =-.29 .03 1.3
16 23.21 35.92 22.84 503
13 27.2Y 35,98 28.38 451 4.959 5.32 » 37 =u51 .0% 1.3
258 ce.d4c Z6.20 23.82 409
30 24.94 3235.29 24.35 359 4.65 5.60 «25 =.03 .01 3.9
34 24,39 35.30 24.53 342
44 24.25 36.31 24.57 339 4.44 5S.68 1.24 +19 .13 o "



621

ERSTUWARRD

Lt

LAT. =

CRUISE 9 STATION 46

45014 LONSG. = 77

WERTHER DATH

WIND FORCE
WIND DIRECTION
AIR TEMP
WERTHER CODE
EAROMETRIC PRESS

Z T
2 ZB.%
16 28.5
23 27.2
32 25.28
10 25.0

=J = Jv =) 1T

= 6

= 36- 44 D
= 2h.U0C
SURE = 1020

S D VA
J6.08 23.01 426
25.08 23.04 434
36.19 23.55 435
26.28 24.26 353
26.32 24.3¢4 361

107 [Ix-75

.2l DEFPTH

EGR

.7 ME
OESERVATIONS
oz gz”
4.66 35.16

4.75 95.17

4.54 5.58

2. &

GMT CONSECUTIVE STATION 75

= 41M DIST LAST STA = 41.4KM

SER ETRHTE =
WHYE DIRECTION = 3Z6- 44 DEGR
CLOUD TYFE = 5
cLOUD AMOUNT = 3
YIZIRILITY CODE =
AOU 0zR FO4 MOZ =1 NsP
«30 -.28 0.00 .2 c.3
<42 =-.37 0.00 Wt 1.9
1.904 .05 .04 1.5 4.3 37.9



0l

EASTWARD CRUISE 9 STATION 148 11~
LAT. = 23 38.90N LONG. = 76 51.5W

WEATHER DATA

IX273 .6 GMT COMSECUTIYE STARATION 76

DEPTH = ®B1IM DIST LAZT STA

SER STATE

WRYE DIRECTION
CLOUD TYFE
CLOUD AMOUNT
YISIBILITY CODE

noon

OBSERYRTIONS

WIND FORCE = 4

WIND DIRECTION = 86— 94 DEGR
HIFE TEMP = 26.0C

WERTHER CODE =1

EAROMETRIC PRESSURE = 19021.3 ME
& T S D VA ae
2 28.92 35.85 22.75 3511 4.865
15 28.89 35.91 22.89 3597

20 28.08 35.07 23.19 479 4.78
32 26.74 36.24 23.76 416

S5 26.48 35.26 23.85 408 4.564

0z- ROV OzR PO
D.14 « 42 -=.3

—
.
e
[y

S.23 .45 -.37V .01

S5.41 77 =.13 .04

26—

= g20.1KM

94 DEGR



1€1

ERSTWARD CRUISE 9 STRATION 46 112 IX-?S 2.9 GMT CONSECUTIVYE STRTIOM 77

LAT. = 23 46.0M LONG. = 77 .30 DEPTH = 41M DIST LAST STA = 20.1KM
WEATHER DATA
WIND FORCE = 4 SERA STATE =
WIND DIRECTION = 86— 94 DEGR WAYE DIRECTION = 56— 94 DEGR
AIF TEMP = 26.00 CLOUD TYFE =5
WEARTHER CODE = 1 CLOUD AMOUNT = S
EAROMETRIC PRESSURE = 1021.7 ME YISIBILITY CODE =
OESERYATIONS
z T 2 D SYA 02 0z ROU  O2R PO4  NOZ SI NP
2 22.50 35.03 22.99 488 4.75 5.17 .42 -.37 .01 2 2.2 20.0
22 22,52 25.91 23.00 438
30 25.49 36.25 24.16 377 4.75 5.53 .72 -.19 .05 .2 2.8 4.0
33 25.82 3E.30 24.28 366
3% 25.10 26.30 24.31 363 4.51 5.58 1.97 .08 .07 .7 3.7 10.9



¢tl

EASTWARD CRUISE 9 STATION 44 11 IX-75 5.0 GMT CONSECUTIYE STATION 78

LAT. = 32 S4.2N LOGNG. = 77 3.5W DEPTH = 3ZM DIST LAST £TA = 19.8KM
WERTHER DTIHTA
WIND FORCE = 3 ZEA STRTE =
WIHD DIRECTION = 135-144 DEGR WHYE DIRECTIOM = 126-144 DEGR
RHIFE TEMP = 26.0C cCLauD TYPE = 95
WERTHER CODE =1 CLOUD AMOUNT = 4
ERFOMETRIC PRESSURE = 1021.3 ME YISIEILITY CODE =
OESERYHRTIONS
= T S bt YA oz az< ROV Ozr  PO4 NO3 =1 NP
c 23.23 36.25 23.28 460 4.80 5.21 41 -.38 .02 . 2.8 5.0
2c 28.21 36.18 23.23 466 4.74 5.21 A7 =328 .01 P 2.3 ¢20.0
2o 27.86 36.20 23.36 454
30 27.84 36.c2 23.39 451 4.83 5.2S5 42 =-.39 .03 . 2.3 BV




€ET

EAZTWARD CRUISE 2 STATION 46 117 INA7S 2.5 6GMT COMIECUTIYE STRTION 79

5]

LAT. = 33 4&.2N LONG. = 77 .c2W  DEPTH = 328M DIST LAST £ETA = 13.6KM

WERTHER DATAH

WIND FORCE =5 SER STATE =

MIND DIRECTION = 105-114 DEGR WARYE DIRECTION = 106-114 DEGR
AIR TEMP = 25.00 CLOJD TYFE = S

WERTHER CODE =1 CLOUD AMOUNT =5

EAROMETRIC PRESSURE = 1020.7 MB YISIBILITY CODE =

OESERYATIONS

2 T S b ENAH 0z 0oz RAOU OzA FPO4 NO2 =T NP
2 £28.47 B356.94 23.94 483 4.69 35.18 «39 —,31 .04 e i P | TeD
13 22.48 35.04 23.05 423 4.57 5.19 B2 —.18 .01 . 3.5 40.0
20 22,45 35.03 23.04 432
25 BY.32 36.19 £23.51 422

23 25.37 36.32 24.25 369 4.49 H5.54 1.035 .09 .04 - 2.8 12.5
35 25.19



121

EARSTWARD CRUISE 9 STRATION 148 117

LAT. = 33 22.9N LONG. = 785 51.

[na}

W

WERTHER DATA
WIND FORPCE
WIND DIRECTION
RIFR TEMP 26. 0C
WEATHER CODE 1
ERROMETRIC FRESSURE = 1020.7 ME

S
106-114 DEGR

it i

IXTD

DEPTH

OBSERYATIONS
= T s 0 YA 02 gz-
2 28.60 35.89 22.89 498 4.52 5.17
18 28.53 35.98 22.98 490
21 28.19 36.11 23.19 479 4.61 5.22
e 27.01 36.21 23.65 426
S& 25.42 36.25 23.85 408 5.40 5.41

11.4 GMT COMSECUTIYE STRTION 20
= BHIM DIST LAST STA = 20.9KM

SER STRTE

WRYE DIRECTION
cLOUD TYPE
CLOUD AMOUNT
YISIBILITY CODE =

06-114 DEGR

1
8
o]

AOU OzR  FPO4 NO3 =1 NP
«65 =.18 .02 - 2.8 392.9
.61 =-.20 .11 9 2.7 4.5
.01 -.89 .03 o’ 2.7 23.3



Gel

EASTWARD CRUISE 9 STATION 45 117 I¥s/75 11.4 GMT COMSECUTIYE STRTION 31

LAT. = 3

it

4. 0N LONG. = 77 .2W DEPTH = 40M DIST LAST ETA = 19.7¢kM

WERTHER DATH
WIMD FORCE

= 3 SER ETHTE =
WIMD DIRECTION = 126-144 DEGE WHYE DIRECTION = 136-144 DEGK
AIFR TEMP = g£8.0C CcLOuUD TYPE = 3
WEARTHER CODE = 1 CLOUD AMOUNT = 3

EAROMETRIC PRESSURE = 1921.7 ME YISIBILITY CODE =

OESERYATIONS

=

hos T S D =YA oe dz‘ nROU den  PO4 NO= 8 | NP
2 22.3% 36.94 23.97 480 S5.59% 5.19%9 -.31 -i1.11 .02 .2 2.7 10.0

e2 28.36 36.93 23.07 421

31 2p.52

3t 2051 36.26 24.16 378 J.47 5.93 .96 -.91 .04 0.0 3.9

356 25.22 36.27 24.25 369

33 25.21 36.29 24.27 367 4.89 5.56 Brf =31 09 % 1.3 1.4



9¢1

ERZTWARD CRUISE
LAT. = 22 54.¢2N

WERTHER TATAH
WIND FORCE
WIMD DIRECTYION
AI= TEMP
WMERTHER CODE

ERFROMETRIC FRESSU

J
—
)

2 28.19 36.18
15 28.19 3Bu.18
23 28.1% 36.17
27 27.9% 36.18B
2 £7«85 Sp.23

[ s R A R X

Q

o

I

(I B

) 03 gy O L

STHYION 44 11~/ IX-75 17.5 GMT CONZEC

ONG. = 77 2.%W DEPTH = 35M DIST LRSS

3 =EH STHTE =
135-144 DEGR WAYE DIRECTIOM =
26. 0C CLauD TYPE =
1 CLOUD AMOUNT =
FE = 1020.7 ME YISIBILITY COIE

OEZERYATIONS
ZYH gz 0z~ ROY dzA PO4

=)

.24 464 5.44 S.21 -.23 -1.92 .02
«o% 465 5,52 5.8 =-.31 -1.10 .92
.24 485
-G8 A7
«39 431 5.49 35.25 -.24 -1.95 .94

UTIYE STATION 82

T STR = 19.3KM

1256-144 DEGR

(L)

MOZ =1 MNP
0.9 F.E
o 2 2.3 19,90



LE1

EAZTWARD CRUISE 9 STATION 45 11 IX-?S @20.3 GMT CONSECUTIYE STRTION 22

1

LAT. = 32 46. 1IN LONG, = 77 .2 DEPTH = 40M DIST LAST ETA = 19.7KM

s
i

WERTH=ZF DATH
WMIMD FORCE
WMIND DIPECTION
AIF TEMP
WeRTHER CODE
EARPOMETRIC PREZSUS

SEA STARATE
36-144 DEGR WMAYE LIRECTION
5. 0C CLOUD TYFE
CLOUD AMOUNT
E = 1019.6 ME YISIBILITY CODE =

36-144 LEGR

V-

[T | B

il

L

4
1
1
=

OESERYATIONS
TR D2 027 AOU O2A PO4  NO3 S

i
—.‘

(9
=

3}

1

—

r =z
.

L QS
N
.:)

2 28.4% 36.04 23,95 482 D.44 BH.19 —-.25 -1.05 .01 2 3.1
20 28.33 26.0% 23.07 481

2 27.9% 36498 83.23 456 3,83 5.24 —,09 —-1.41 .94 e 2.3 5.0
37 25.38 36.30 24.23 371 5.45 5.54 .09 =-.87 .05 «D #.3 10.0



8ET

ERZTUWARD CRUISE 9 STATION 12 12~ IX-75 21.8 GMT COMSECUTIVYE STRTION 24
LAT. = 24 20.0N LONG. = 75 43.5W DEPTH = 31M DIST LAST STRA = 67.9KM

WEARTHER DATH
WwIND FORCE

=5 SEA STATE =
WIMD DIRECTION = 216-224 DEGR WAME TDIRECTION = 215-224 LEGR
AIR TEMP = 27.0C CLOUL TYRE = &
weATHER CODE =1 CLOUD AMOUNT = 5
SAEOMETRIC FPRESSUFE = 1011.3 MB VYIZIBILITY CODE =

J
—
(e
(=)
]
2
= 0
=

Moy
=

n

N

AOU  Oz2R  PO4 NOZ

2 27.27 35.81 23.26 462 5.26 5H.32 L06 —-.354 03
17 27.26 35.84 23.29 4860
12 27.24% 36.16 £23.54 435 5.41 5.32 -.99 -.94 .04 ) [
2c 25.97 36.83 23.99 393
&S 2S5.90 35.29 24.06 387 5.21 5.43 <2F =—«bE 05 1:9



6ET

ERASTWSRD CRUISE @ STATION 12 127 IX-7: 23.5 GMT COMSECUTIYE STRTION 85
LAT. = 24 24.1N LONG. = 7o 428.0i DEPTH = ¢&6M DIST LAST STR = 10.3KM

WERTHER DATAH
WIND FCORCE
WIND DIRECTION

2 3cA STHTE

cl6-224 DEGR WAYE DIRECTIOM
AIR TEMP a¢. oC CLOUD TYPE
WMEATHER CODE 1 CLOUD AMOUNT
ERFOMETRIC PRESSURE = 1011.3 ME YISIEILITY CODE =

OBEZERYATIONS

- T S D =YA ae Jz° AOU° 0O2A PO4 NOZ 51 NP
e 27.19 35.86 23.33 458 S5.29 5.33 » 0 -.86 .01 2.2

16 27.19 35.85 23.32 457

19 25.44 36.18 24.12 381 4.97 5.54 w27 —aBl 07 3.5

23 25.32 36.290 24.17 376 5.22 5.55 «33 =.63 .07 4.3



ovt

ERZTWARL CFRUISE 9 STATION 11

LAT. = =3 23.0M LING. = Vo
WERTHER® DATAH
WGIMD FORCE
W IND DIRECTION
SIR TEMP
W=HTHER CODE
EAROMETRIC PRESSU

1
7.0C

LU | (|

'n--rv fown

E = 1011

Z T 5 D =VA
2 27.26 35.89 23.33 455
15 27.24 35.89 23.33 456
15 26.599 35.89 23.54 436
22 25.70 26.18 24.04 389

S STRTION 10
LOMNG. = 76

WERTHER [ARTAH

WirDh FORCE = 5

WMIND DIRECTION = 2ile-224 D
AIR TEMP = Z6.0C
WERTHER CODE =1
EAROMETRIC PRESSURE = 1012.

Fid T N D SVH
2 27.28 35.92 23.324 455
17 27.29 35.93 23.35 454

37 .8l

6-224 DEGE

.3

OE=ER
az
9.38
85.37
5.82

1

EGR

w
=
Laa)

W
,

S MB

IEFPTH = 24M

ZER ETHTE
WHYE DIRECTI
CLOUD TYPE

CLOUD AMOUNT
YIZIBILITY C

VA HS

= |
(O R

n s Qg

N

S5.40 B3 =50 .
Dl =32 =1:.87 .

I¥s79 1.5 GMT CO

DEPTH = 20M DIXT

*ER STATE

WRVE DIFECTION

CLOUD TYPE
CLOUD AMOUNT

.4 GMT CONSECUTIYE STRTION 86

LIST LAST ETRA = 7. ckM

an

L | I [
Qo0 M

‘OLE =

MIECUTIVE STRTION &7

LAST 3TA = 15. 0kKM

15-224 DEGR

[PV v O R

YIZIBILITY COLE =

Dd ae<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>