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HYDROGRAPHIC AND BIOLOGICAL OBSERVATIONS AT AN
ANCHOR STATION OFF ST. AUGUSTINE, FLORIDA
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by

Larry P. Atkinson
Gustav-A. Paffenhofer

William M. Dunstan

Skidaway Institute of Oceanography
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The Technical Report Series of the Georgia Marine Science Center
is issued by the Georgia Sea Grant Program and the Marine Extension
Service of the University of Georgia on Skidaway Island (P. 0. Box 13687,
Savannah, Georgia 31406). It was established to provide dissemination
of technical information and progress reports resulting from marine
studies and investigations mainly by staff and faculty of the University
System of Georgia. In addition, it is intended for the presentation of
techniques and methods, reduced data and general information of interest
to industry, local, regional, and state governments and the public.
Information contained in these reports is in the public domain. If this
prepublication copy is cited, it should be cited as an unpublished manu-
script.
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INTRODUCTION

The intrusion of deep, nutrient-rich Gulf Stream water into the
shelf waters off the southeastern United States is probably the major
source of nutrients in the shelf waters and consequently intrusions
have a major impact on the biota. This particular cruise was one of
the first to be designed to find the front that represents the interface
between intruding Gulf Stream waters and normal shelf water. Once the
front was delineated an anchor station was occupied to observe the time
change at a particular location as the front moved back and forth past
the station.

The methods used and resultant data from that cruise are presented

to aid others in the analyses of intrusions and related phenomena.



AREA AND STATIONS
The area chosen for the study is shown in Figure 1. This location
was chosen for the study because it was felt that an intrusion could be
observed at this time of year and the weather would be moderate.
Initial observations were made at locations 1-10. Observations

11-37 were then made at the anchor station, followed by hydrographic

observations which were made at stations 38-43.
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METHODS

Meteorological

Weather and sea-state observations were made hourly by the bridge
officer. These data were used in determining the weather situation
during a station. The data appear in the hydrographic observations
printout. An explanation of this code is found in National Oceanographic
Data Center Manual Series titled, "Processing Physical and Chemical Data
from Oceanographic Station, Part 1, Coding and Keypunching". A brief

explanation is given at the beginning of Appendix B.

Conductivity/Salinity/Temperature/Depth

An Interocean C/S/T/D with onboard analog and digital recorders was
used for the C/S/T/D profiles. Since the probe was not equipped with a
Rosette sampler the C/S/T/D cast was followed by a Niskin bottle cast
with bottle placing determined by the structure observed during the
C/S/T/D cast.

The calibration for salinity and temperature was accomplished by
tripping a Niskin bottle with reversing thermometers at a near-bottom
depth. The bottom layer during the anchor station was well mixed and
changed Tittle with time.

A total of 21 temperature calibrations were made with the C/S/T/D
averaging 0.1080C higher with a standard deviation of 0.034. Fifteen
salinity comparisons were made with C/S/T/D averaging higher by 0.5729/00
with a standard deviation of 0.011. These corrections were applied to

the C/S/T/D observations.

Nutrients
Water samples were taken in 125 ml polyethylene bottles and quick

frozen in a cryogenic freezer, then stored in a deep freezer until analysis.



Phosphate and silicate were determined by the method of Strickland
and Parsons (1972). Modifications were made to reduce the volumes
required.

Nitrate was determined by the cadmium reduction technique as modified

by Gardner (1975).

Surface Current

A Bendix Q-15 ducted impeller current meter was suspended at 5 m
depth from the port bow of the ship. The current direction and speed
were continuously recorded on a two-channel Rustrak recorder. The
record was good except for occasional times when ship yaw was quite
noticeable. The meter record was hand digitized with averages taken when

required.

Zooplankton

A1l zooplankton samples were collected with a cylinder-cone net of
50 cm mouth diameter and 253 um mesh. The open mesh to mouth area ratio
was 8:1. The front part of the net was held in a wide frame to prevent
the use of bridles hanging in front of the net mouth. TSK-Flowmeters
were placed both inside and outside the net mouth to determine the amount
of water filtered and to indicate clogging. The inside flowmeter read-
ings were above 85% of the outside readings thus showing no sign of
clogging.

A1l zooplankton tows were taken while at anchor station from
April 10 to 13, 1974, at 30° 0.0N latitude and 80° 38.0W longitude. Every
tow was oblique (Surface - 10 to 12 m in depth - surface). The speed of
the current along the boat ranged from 0.4 to 1.2 knots. The volume of

seawater filtered ranged from 3.49 to 20.19 m3.



A1l samples were immediately preserved in 2% buffered Formaldehyde.
Within four weeks all samples were transformed into Glycol-Phenoxetol for
preservation. If necessary, samples were split with a Folsom plankton
splitter. The amounts counted ranged from 1/8 to an entire sample.

The preserved animals showed little sign of damage. This is mainly

attributed to the slow towing speed and the fixation/preservation

technique.

Chlorophyll a and Phytoplankton

Chlorophyll a concentrations were determined fluorometrically using
an extraction method adapted from Yentsch and Menzel (1963). Samples for
phytoplankton cell analysis were preserved in Lugol's solution modified

by Utermohl (1958).



DATA STORAGE
A11 data presented here and some additional items are on file at the
Skidaway Institute of Oceanography. The hydrographic data are on file at

the National Oceanographic Data Center.
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APPENDIX A
STATION LIST

The station 1ist gives the location, time (UT) + 5 to EST, + 4 to

(EDT) and depth.



STATION SUMMARRY FOR EASTWARD CRUISE E-16-75

ETATION LATITUDE LONGITUDE

<
0
e ¢
z
=]
<

HOUR DEPTH CONSEC
M NUMBER

1 29 40. 0N 20 33. 04 73S 4 9 12.0 28 1
c 29 50.0N 80 25.3W 7S 4 9 14.2 39 c
2 29 S0.0M 20 22.04 TS 4 9 16.0 33 3
4 29 49.7N 20 49,54 S 4 9 18.4 27 4
5 20 0.0N 21 1.0 75 4 9 20.5 ee =
& Z0 . SN 30 49, 0 75 4 9 22.7 33 =
v 200 0.0N 80 28. 04 7 4 10 « 8 38 v
2 =0 0.0N 80 26.5W 7S 4 10 2.5 42 2
9 0 0.0M 20 15,0 7S5 4 10 4.2 135 =
10 20 92.8N 20 26.94 TS 4 10 &.9 3= 10
11 20 0.0M 20 23,54 7S 4 10 8.2 28 11
12 20 0.0N S0 =28, 0 7S 4 10 13.°7 38 12
13 20 0.0H 20 33. 0 i 4 10 16.2 28 =
14 0 0.0N S0 22,04 S5 4 10 19.2 38 14
15 0 0. aN 20 33, 0W 7S O4 10 22.1 3z 15
15 20 0.0H =20 33, 04 7S5 4 11 1.0 28 1&
17 20 000N S0 32,00 S 4 11 4.1 32 17
18 20 0.0N 20 28, 0 S 4 11 7.0 3& 12
19 20 0. 0M S0 ZE. ol 7S5 4 11 10.1 28 19
zn 20 0.0M 20 32,00 S 4 11 13.1 32 20
21 0 0.0N 20 33, 0u S04 11 16,0 32 21
2e 20 0.0N 20 23, 04 TS 4 11 19.0 38 22
23 =0 0.0N S0 =22, 0 TS 4 11 22.1 28 23
24 0 0.0N 20 28, 0k 7o % 18 1.5 28 =4
=t 20  0.0N 20 38. 0W TS 4 12 4.0 238 e
26 20 0.0M 20 28. 04 'S 4 12 7.0 3= 26
27 20 0.0N 20 22, 0 S 4 12 10.2 3 27
o= 20 0.0M 80 Z8.0M TS 4 12 13.1 38 o
29 0 0.0H 20 28, 0 7S 4 12 16.0 s 9
an =0 N, 0N 20 28, 0W 7S 4 12 19.0 3 290
21 0 0.0N S0 28,0 e 4 12 22.2 32 21
22 20 0. 0H S0 28. 0 7o 4 13 1.1 3& 2e
33 20 0.0N 20 32,00 79 4 13 4.0 32 22
=4 30 0.0H 20 22. 0u TSO4 13 5.9 3a 4
35 200 000N 20 23,00 & 4 13 10,8 3z 35
36 30 0.0H 20 28. 0u 7S 4 13°13.0 3 el
cirg 0 0.0M 80 28. 0w 75 4 13 15.6 3= a7
a8 0 0.0N 21 12.5W 7S5 4 13 20.7 1z &
29 200 000N 21 1.2u iS5 4 13 ee.2 el 39
40 20 0.0N 20 49,50 TS 4 14 0.0 27 410
41 20 0. oM S0 22, 0 75 04 14 ) 39 41
4z 0 0.0H S50 26.20 TS 4 14 3.5 4z 4z
4= 3 0. 0H 20 15.2W TS 4 14 5.4 101 35
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APPENDIX B
HYDROGRAPHIC DATA

The following printout is taken from the NODC 1isting and processed

with a Skidaway Institute code.

Header Data:

Weather Data:

An explanation of the listing follows:

Times are GMT

These data are taken from the ship's log.

Wind Force: In Beaufort Wind Scale. The conversion to
m/sec is as follows:

Force m/sec
0 0-0.2
1 0.3-1.5
2 1.5-3.3
3 3.4-5.4
L 5.5-7.9
5 8.0-10.7
6 10.8-13.8
7 13.9=-17.1

Wind direction:

Air temp:

Weather code:

Atmospheri

Sea state:

Wave direction:
Cloud type:
Cloud amount:

Visibility code:

direction in degrees
in degrees Celcius

WMO Code 4501

¢ Pressure: 1in millibars
not recorded

in degrees

WMO Code 0500

WMO Code 2700

not given



The hydrographic notations are as follows:

z = observation in meters

T = temperature in OC

S = salinity in /00

D = density in sigma-t units

SVA = specific volume anomaly x 10°
0y
02

AOU = not given

not given

not given

02A = not given

P04 = phospate concentrations in um
N03 = nitrate concentrations in um
Si = silicate

N/P = nitrate phosphate ratio

14



ERETWARD CRUIZE

LAT. = &2 40.0N

WEATHER DATA
WMIMD FOECE

WIND DIRECTION

RIR TEMF
WERTHER CODE

15 ETATION 1 Q.-

LOMNG. = S0 32.90

—

J

EAROMETRIC PRESSURE = 1916.6 ME

2 T

0 20.51
0 20.27
S 20.16 36

L i |

=
n

(]
g

My o=

LER]
1T
-

|
n

EREZTWARD CRUISE

WERTHER DATA
WIND FORCE
WIND DIRECTION
ARIR TEMP
WERTHER CODE

EAROMETRIC PRES

2 T 5

0 21.V2 36.20
10 2173
20 21.7v3

IY-?5 12.0 GMT CONSECUTIYE STATION

LEFTH 28M DIST LAST TR = 0. 0KM

= 2 ZER 3TRTE =
=ckE-c74 DEGR WAYE DIRECTION =176-124 DEGR
= 21.7C cLouD TYPE =7
= 1 CLOUD AMOUNT =
R YISIRILITY CODE =
OBZERYATIONE
o YA Oz gz ROU g0zR  FO4 HO2 0 | NP
29.44 254 « 33 1.1 3.6 3.3
.14 1.2 S 7 3.6
29.54 24¢ . 29 2.0 2.2 2.0

15 ETRATION &2 -

LONG. = 29 25.8W DEPTH = 329M DIST LRAST TR = 27V.0KM
= 2 ZER STATE =
=266-274 DEGR WAYE DIRECTION =266-274 DEGR
= 23.3C CLOUD TYPE = 8
= 1 CLOUD AMOUNT =
SEURE = 101%.9 MB YISIRBILITY CODE =
OESERYATIONS
D YA 0z oz~ ROU gzR FPO4 HO3 9 ¢ NsP - .
25.21 276 .03 1.1 1.7 36.7
. 07 3 1.1 11.4
. 07 .3 n.0 11.4
25.56 244 «19 1.2 1.6 £.32

1

IY-?5 14.2 GMT CONSECUTIYE STARTION &

Gl



97 I%s?75 16.9 GMT CONSECUTIYE STATION 3

L]

ERZTWARD CRUIZE 16 ETATION

LAT. = &2 S9.94 LONG. = 29 22,940 DEPTH 22M DIET LAST STA = 19.6KM

WEARTHER DATA

WIND FORCE = 2 SEA STATE =

WIND DIRECTION =266-274 DEGR WRAYE DIRECTION =266-274 DEGR
RIR TEMP = 23.9C CLOUD TYPE = 3

WEATHER CODE = 1 CLOUD AMOUNT =3

EAROMETRIC FRESSURE = 1019.90 ME YIZIBRILITY CODE =

OBZERYATIONE

2 T B D YA Oe Dz~ AOU 02A FOD4 NO2 i | NP
0 20.54 35.92 25.34 264 02 249
5 20.63 B

12 20.38 .11 1.2 3.0 10.9
22 20.905 «16 1.2 3.3 Ted
32 29. 96 «16 1.2 3.3 7«2

9l



ERZTWARD CRUIZE 1G STATION 4 9 - IVSTS
LAT. = 29 49.7N LONG. = 30 49.5W DEPTH

WERTHER DATA

WIND FORCE = 0

WIND DIRECTION = 4-356 DEGR
RIR TEMP = 22.2C
WEATHER CODE = 4

EAROMETRIC PREZZURE = 1017.65 ME

OBZERYATIONE
Z T = I YA 02 o2« A
N 20.62 25.32 24.90 3206
10 20012
20 20.11
et 20.13 35.52 25.14 284

ERZTWARD CRUIZE 156 ETATION 5 9 INIT7S
LAT. = 20 0,94 LONS. = 21 1.060 DEPTH

WEARTHER DATA

MIND FORCE = 2
WMIHD DIRECTION = 36- 44 DEGR
RIR TEMP = 22.e2r
WEATHER CODE = 4
EAROMETRIC FRESSURE = 1016.9 MP
OBRZERYATIONS
& T = D VYA o2 g2 H
0 20.13 34.290 24.¢ 228

10 19.57
2 25,96 25.6B 232

o 13,322

12.4 GMT CONSECUTIYE STRATION 4

= 2vM DIST LAST ETR = 18.5kKM

ZER ETRATE

WRYE DIRECTION
cLouD TYPE
CLOUD AMOUNT
YIZIBILITY CODE =

4-356 DEGR

ou 02R FO4 NO3Z o NP
.13 1.8 3.5 13.8
.14 i 2.0 5.0
.16 =] 2.3 3.1
«15 g 4.4 4.7

c0.5 GMT CONSECUTIYE ETATION 5

= g22mM DIST LAST ETRA = 26.6KM

SER ETATE
WHYE DIRECTION -
CLOUD TYPE

CLOUD AMOUNT
YISIBILITY CODE =

44 DEGR

[ BT B I |
T
D
|

au oz2R PO4 NO3 81 NP
.20 1.0 o2 9.0
.14 s | 7 Py
.20 ) 3.6 3.0

L1



EAEZTWARD CREUIZE 16 ZTATION & Qo0 INe7S 22.7 GMT CONSECUTIVYE STATION 6
LAT. = =0 SN LOMG. = 20 49,0 DEPTH = 22M DIST LAST ETA = 19.3kKM

WEARTHER DRTA

WIHD FORCE = 3 ZER ETARTE =

WIMD DIRECTION =105-114 DEGR WAYE DIRECTIOM = 86— 94 DEGR

RIE TEMF = 21.7C CLoun TYPE =7

WERTHER CODE =2 CLOUD AMOUNT =g

EARROMETRIC FPRESESURE = 1014.6 MR YIZSIERILITY CODE =

OBZERYRATIONE

= T 5 D YA oz gz- ROU 0zR FO4 HOZ =1 N.-F
0 z29.42 35.826 25.32 266 290 o i 1.6 1.5
10 20.4° « 19 .3 2.7 Bud
20 29.15
20 20,15 35.73 85.39 @&&9 10 .3 }. 5 4.9

81l



ERSTWARD CRUISE 16 STATION 7 192 I%-?5 .8 GMT CONSECUTIYE STATION 7
LAT. = 22 92,04 LONG. = 20 23.00W DEPTH = 38M DIST LAST E£TA = V.7KM

WERTHER DATA

WIND FORCE = 1 SER ETATE =

WIND DIRECTION =1906-114 DEGR WAYE DIRECTION =196-114 DEGR

ARIR TEMF = 21.7C CLOUD TYPE = 7

WERTHER CODE = 2 CLOUD AMOUNT =8

BAROMETRIC PRESIURE = 19216.2 ME YIZIRILITY CODE =

OBZERYATIONE

Z 1 = D YA oz gz- nAOu 0zR  FO4 NOZ= AN | NP

0 22.19 26.22 E5.14 283 « 29 . | 2.1
15 21.94 1.30 1.0
2% 20. 92 « 13 1.2 2.0 2.0
20 192.87 26,09 25.64 236 « 12 S 3.0 4.2

6l



ERZTWARD CEUISE 16 ETATION 2 10+ IY-75 2.5 GMT CONSECUTIVYE STRTION 8
LAT. = 29 0.04 LONG. = 39 26.5W DEPTH = 42M DIST LAST STA = 18.5KM

WERTHEFR DRTAH
WIND FORCE

= ZER STATE =
WIND DIRECTION = DEGR WAYE DIRECTION = DEGR
RIR TEMF = CLOUD TYPE =
WERTHER CODE = CLOUD AMOUNT =
BAFROMETRIC PRESSURE = ME YISIBILITY CODE =
OBZERYATIONS
- T = D YA 0z o2 AROU 02R FO4 NO32 R | NP
0 21.91 26.21 25.18 279 « 07 .2 .9 11.4
159 21.99 . 01 .4 1.7 49.9
30 21.909 .11 1.2 1.8 10.9
10 20.17 36.05 25.54 246 « 15 e 3 3.1 16,7

0¢



ERZTUWARD CRUIZE 15

LAT. = 20 0. 0H

WERTHER DATA
WIND FORCE

WIMD DIRECTION

RIF TEMP

WEARTHER CODE
ERROMETRIC PRESEZU

z T
0 22.63 36
25 22.41
50 29.12
o 19:57
199 19,94
125 16,23
125 12.05 34,

it il

)

ra
M

(0]
=
)
T
-

STRATION 9 104 IY%?S

LONG. = 29 15.9W DEPTH

66— 74 DEGFE
21.7C

c

RFE = 1017.2 ME

OBRZERYATIONS
YR 0z g2

o
n
P
v
—

HOL

4.2 GMT

= 136M DIST LAST E=TAH

ZER ETRTE

WAHYE DIRECTION
CLOuUD TYPE
CLOUD AMOUNT
YIZIRILITY CODE

ozR  PO4

CONSECUTIYE

=
3

4
]
o

L2 LRP-CN O X

+ 2 Mo

[

ETRTION

13.5KM
4 DEGR
Sl MNP
1.6 10.9
.2 11.7
9.2 ¢24.5
.4 23.1
3.8 18.5
9.6 &2.35
15.4 19.9

LZ



ERETWARD CRUISE 16 ETATION 190 10~ IY%-7S £.3 GMT CONSECUTIYE STATION 19
LAT. = 20 9.2M LONG., = 20 26.3W IDEPTH = 33M DIST LAST ETA = 26.3KM

WERTHEFR DATAH

WIMD FORCE = 5 SER ETATE =

WIND DIRECTION =195-204 DEGR WAYE DIRECTION =216-224 DEGR

RIR TEMP = 21.1C CLOUD TYPE = 6

WEARTHER CODE =1 CLOUD AMOUNT =6

BEAROMETRIC FRESEZURE = 1012.9 ME YIZIRILITY CODE =

OBZERYATIONS

E4 T S I YA oz goz- AOU OzA FO4 NOZ ) | NP

0D 21.91 36.21 23.18 279 .03 .8 3.8 28.7
15 21.67 . 06 .9 .92 15.0
ge 21.19 . 08 .4 2.9 2.0
35 19.81 36.10 25.67 234 .14 « 3 O .1

24



EREZTWARD CRUIZE 16 ETATION 11 197 IY%-75 2.3 GMT CONSECUTIYE ESTATION 11

LAT. = 20 0.0N LOMG. = 20 32.5W DEPTH = 323M DIST LAST =TA = 26.0KM

WERTHER DATH
WIMD FORCE

= ZER ETATE
WIND DIRECTION e

6-204 DEGR WAYE DIRECTION -
RIF TEMF cl.zC CLOuUD TYFE
MEARTHEFR CODE = CLOUD AMOUNT
ERROMETRIC FREZZURE = 1012.3 ME YISIERILITY CODE

1 DEGR

(3 4]

il bl
na
-
D3]
|
na
o
NS

0

ORZERYATIOME
= T & 0 EYH gz gz ROU O0zA FO4 NOZ

-

NP

0 20.12 25,89 25.41 257 .13 T . .4
10 20.11 =19 B

L]

20 19.78 .14 1.

oo . 09 1

N e N ]
1T -

D =) 4 CN
o

— T

-
L -

fa

€¢



ERZTUWARD
LAT. = 240

WERTHER D
WIMD FO
WIND DI
RIF TEM
WERTHER

EAROMETRIC

-l
-

U 2l:51
3 21l.456
10 21.42
15 21.38
20 132,35
2 19.84
35 13,822

CRUIZE 103

STATION 12 10- [IY?

0,08 LOMG. = 20 22,00 DEFTH

ATAH
RCE
FRECTIOM
P

CODE

LK
i

r
D
na
n

L}
iT
L]
5
-
X]
N

Pt
| LI Y w N

FREZEL

[ )
(X}

G
L]

04 DEGR

RE = 1013.5 MB
OEZERYATIOMS
=YA oz Oe~
ee 279
e 2282

S 13.7 GMT CONSECUTIYE STATIOM 12

22M  DIST LAST ETR = . 2KM

ZER ETRTE

WAYE DIRECTION =196-204 DEGF

CLouD TYPE 3
CLOUD AMOLUINT 2
YIZIRILITY CODE =

RO Oz FO4 HOZ =1 NP
. 07 1.0 2.9 14

L]

IJ:
—_
-
p—
-
.

L8

<14 o -

.22 -4 2.8 1.8
.c4 . 4.4 .2

ve



EAZTWARD CRUISE 16 ETATION 13 194 IY%?73 16.2 GMT CONSECUTIYE STATION 13

LAT. = 29 4.94 LOMG. = 20 22,00 TEFPTH 238M  DIST LAST 2TA = 0. 0kKM

WERTHER DATA

WIMD FORCE =g ZER =TATE =

WIND DIRECTION =266-274 DEGR WAYE DIRECTION =cé6é6-274 DEGR

RIFR TEMP = 22.2C CLOUD TYPE: = &

HWEATHER CODE = 2 CLOUD RAMOUNT =8

EAROMETRIC PREZSURE = 1012.5 ME YISIBILITY CODE =

OEZERYATIOMNS

2 T 5 ] SYA oz g2 ROU 0zA  PO4 NOZ= S1 NP
0D 21.23 36.23 25.39 259 o 12 o 5.2 5.8
S 20.57

10 20,44 .20 1.1 4.5 5.5
15 20.432
20 20,273 .17 1.0 3.0 9.9
28 19,27 .31 1.3 5.4 6.0
29 12.21 26.11 25.683 233 « 21 = 4.0 3.8

G2



EREZTWARD CRUIZE 16 ETATIOMN 14 10~ I%-F5 19.2 GMT CONSECUTIYE STATION 14

LAT. = 29 92.0M LOMG. = 29 22,00 DEPTH

28M  DIST LRAST ETR = 0. 0KM

WEARTHER DRTA

WIND FORCE =1 TER ETRTE =
WIMD DIRECTION =266-274 DEGR WAYE DIRECTION =cé66-274 DEGR
HIR TEMP = 23.3C CLOUD TYPE =6
WERTHER CODE = 4 CLOUD RMOUNT =7
ERROMETRIC FPREESURE = 19012.9 MB YIZIBILITY CODE =
OBZERYATIONE
2 T = D YA 0z gz2- ROV 0zR FO4 NO2 Y | NP
0 20.47 326,902 25.42 251 .10 1.1 2.6 11.9
2 20.47 w oo
10 20,328 135 . & 2.9 1.0
15 29.15
S0 13,84 , .o .3 2.8 3.6
28 19,79 ' . 3D 1.9 2.h 5.8
a3 12.78 56.14 25.71 230 .14 3 Fa 6.4

9¢



ERZTWARD CRUIZE 16 ETATION 15 10~ IY-<75 2.1 GMT CONSECUTIYE STATION 15
LAT. = 20 9.94 LOMG. = 20 32,09 DEPTH = 3383M DIST LAST ETA = 0. 0kM

WERTHER DRATA

WINHD FORCE 2 ZER ETATE

WIND DIRECTIOM = 26— 44 DEGR WAYE DIRECTION = 326- 44 DEGR
RIFR TEMP = g2.2C CLOUD TYFE =7
WERTHER (CODE = 2 CLOUD AMOUNT =8
EAROMETRIC PREESURE = 1019.2 ME YIZIBILITY CODE =
ORZERYATIONS
Z T s D YA oe o2- ROW 0zR FO4 NO2 o MNP
0 21.03 36,15 25.38 2690 .03 ] 2.6 &6.7
S 21.03
10 29.78 . 05 6 5.3 12.0
15 29.290
20 19.29 . 05 .4 5.4 6.7
28 19.73 . 07 .y 4.4 10.9
35 12.89 26.16 25.72 229 11 «D Eie @ ; <

L2



EREZTWARARD CRUIZE 16 ETATION 16 11 IY-75S 1.0 GMT CONSECUTIYE ETATION 16
LAT. = 20 0.94 LOMG. = &0 323.0W DEPTH = 228M DIST LAST ETA = 0. 0KM
WEATHER DARTA
WIMD FORCE = 4 ZER ETATE =
WIND DIRECTION =326-344 DEGR WAYE DIRECTION =336-3244 DEGR
RIF TEMF = 20.0C CLOUD TYPE = 8
WEATHER CODE =2 CLOUD AMOLUNT =2
EAROMETRIC PREZZURE = 19012.2 ME YIZIRILITY CODE =
OBZERYATIONS
2 T S D ZYA 0z 0e- Aou 0zR PO4 NOZ E1 N.-P
0 21.74 36.23 25.24 273 . 032 - 4.9 30.9
o 21.79
10 21.42 . 0E .3 6 13.3
15 20.95 -
20 20. 94 .14 1.9 2.9
22 19,85 17 < 2.6 2.9
25 19.82 326.11 25.67 234 - 29 « B 1.9 2«1

8¢



ERETWARD CRUISE 16 ETATION 17 11 IY-7S 4.1 GMT CONSECUTIWE STATION 17

LAT. = 29 0.94 LOM5. = 89 223.9W DEPTH = 28M DIEST LAST ETA = 0. 0kM
WERTHER DATA
WIND FORCE =5 SER ETRTE =
WIND DIRECTION = 36— 44 DEGR WARYE DIRECTION = 36— 44 DEGR
RIR TEMP = 20.0C CLOUD TYPE = 82
WERTHER CODE = e CLOUD AMOUNT =8
ERROMETRIC PRESEURE = 1011.9 MR YIZIRILITY CODE =
ORZERYATIONE
2 T 3 D SYA 0z ge2- Ao 0eR  PO4 NO3 | NP
0 21.47 26.20 25.30 268 . 07 1.6 &6 22.9
9 21.47
10 21.44 .12 1.1 1.6 2.2
15 20.32
29 19.91 1.10 .9 3.7 .2
28 19.89 .18 1.5 . 8.3
36 12739 36.13 25.70 231 o f 8.1 2.9 11.4

62



7.0 GMT CONSECUTIYE STATION 18

= 32M DIST LAST E=ETR = 0. 0KM

SEA STATE

WRYE DIRECTION
CLOUD TYPE
CLOUD AMOUNT
YISIRILITY CODE =

36— 44 DEGR
o

ER=ZTWARD CRUISE 16 STATION 12 11+ I%-75
LAT. = 29 9.9N LONG. = 20 328.9W DEPTH
WERTHER DATA
WIND FORCE = 3
WIND DIRECTION = 26- 44 DEGR
RIR TEMP = 20.0C
WERTHER CODE =6
EAROMETRIC PRESSURE = 1011.9 MB
OFZERYATIONS
4 T s D YR 0Oe oe-
0 21.29 26.29 25.35 263
5 21.39
10 21.12
15 20. 11
20 13.29
23 13.73
36 19.792 26.13 25.70 231

ROU O2R FPO4  NO2 SI  N-P
L07 1.3 2.0 18.6
A5 .7 1.0 4.7
.31 .9 2.8 2.9
A1 .3 2.0 2.7
.23 1.2 2.6 5.2

0¢



EARZTWARD CRUISE 16 ETATION 19 11~- I%-?5 190.1 GMT CONSECUTIYE STATION 19
LAT. = 29 92.98 LONG. = 29 322.0W DEPTH = 23M DIST LAST E£TR = 0. 0KM

WERTHER IATA

WIND FORCE = 2 ZER ETRATE =

WIND DIRECTION =106-114 DEGR WAYE DIRECTION = 86— 94 DEGP

RIF TEMP = 19.4C CLOUD TYPE = 5

WERTHER CODE = 2 CLOUD AMOUNT =8

BERROMETRIC FRESEURE = 1006.1 MB YIZIRILITY CODE =

ORSERYATIONE

= T s D YA oz o2-  ROU o2R  PO4 NO2 =1 NP
0 21.63 36.23 8%5.27 270 . 05 «7 «3 11.7
5 2l.64

10 21.58 .11 «% .9 3.6
15 20.89
20 13.85 . 05 -4 .3 6.7
28 19.82 « 23 o7 1.2 3.0
36 19.682 36.14 85.79 e31 12 « v 1.9 3.9

LE



EARSTWARD CRUISE 16 ETATION 292 11~ IY~<?5 13.1 GMT CONSECUTIYE STATION 29
LAT. = 20 9.0M LOMG. = 20 22,0 DEPTH = 328M DIST LAST STA = 0. 9KM

WERTHER DATA

WIND FORCE 2 ZER STARTE

WIND DIRECTION =176-184 DEGR WAYE DIRECTION =176-134 DEGR
AIR TEMP = 21.1C cLOUD TYPE = 5

WEATHER CODE = 6 CLOUD AMOUNT =2

EAROMETRIC PRESSURE = 1006.4 MB YISIBILITY CODE =

OBZERYATIONS

z T T D YA 02 e AOU  O2R PO4  NO3 31 MoP
0 21.66 36.03 25.11 286 .02 .4 .3 20.9
S 21.66

10 21.593 .03 B 7 BT
15 21.46
20 21.06 .07 4 1.2 5.7
22 13.826 s 17 .4 2.9 2.4
35 19,82 36,12 25.68 233 .14 B 2.9 4.3

¢t



OBRZERYATIONS

ERZTWARD CRUISE 16 STATION 21
LAT. = 320 92.94 LONG. = 80 32,94
WERTHER DATA

WIND FORCE = 5

WIMD DIRECTION =176-184 DEGE

AIR TEMF = 21.7C

WERTHER CODE = 2

EAROMETRIC FRESSURE = 1005.2 MB
Z  § s D YR oz

0 21.06 26.86 25.39 268

2 21.05

10 21.03

19 20.87

20 292.49

28 19.83

36 19.82 36.14 25.79 231

117

16.0 GMT COMSECUTIYE STATION 21

= 38M DIST LAST ETA = 0. 0KM

SER STATE =

WRYE DIRECTION =176-184 DEGR

CLOUD TYPE = 5

CLOUD AMOUNT =3

YIZIBILITY CODE =

RO 02R PO4 NO2 N | NP

.13 «’ 1.6 e 2
. 07 o7 .8 10.9
.11 1.2 2.2 10.9
.13 -9 2.9 5.9
« 29 .6 3D =

31



EREZTWARD CRUISE 16 ETATION 22 11~ I%- 7?5 19.0 GMT COMIECUTIVYE STATION 22

LAT. = 20 0.04 LOMG. = 50 33.0W DEPTH

28M  DIST LAST STA = 0. 0KM

WERTHER DATA

WIND FORCE = 2 SER ETATE =

WIND DIRECTIOM =216-3224 DEGR WARYE DIRECTION =216-224 DEGR

ARIR TEMP = 21.7vC CLOUD TYPE = 5

WERTHER CODE =1 CLOUD AMOUNT =7

BAROMETRIC FRESSURE = 1097.1 ME YISIRBILITY CODE =

OEZERYATIONS

2 T & D =YR Oe goe2< ROU OzR  FO4 NOZ= 6§ N.-P
0 20.392 36.09 25.44 254 13 -1 Ce3 3.1
5 20.42

10 20.35 .15 oV 1.2 4.4
15 20.28
c0 20.10 .13 e 2.7 3.9
22 19.21 17 - 2.3 29
36 19.79 36,13 25.79 231 «19 B 3.2 a2

4%



ERESTWARD CRUISE 16 ETATION 22 11~/ IY- 75 2.1 GMT CONZECUTIYE STATION 23
LAT. = 30 0.0M LONG. = 20 32.0W DEPTH = 33M DIST LAST STA = 0. 0KM
WEARTHER DATA

WIND FORCE = TEA STATE =
WIND DIRECTION =316-324 DEGR WAYE DIRECTION =216-324 DEGR
AIR TEMP = 21.1cC CLOUD TYPE = 7
WEATHER CODE = 1 CLOUD AMOUNT =6
EAROMETRIC PRESSURE = 1074.6 MP YISIRILITY CODE =
DBSERYATIONS
z T s YA 02 02- ROU  O2A PO4  NO2 I NeP
0 20.36 35.22 25.22 266 < 5 1.8 #.5
S 20.36
10 20,326 .12 5 742
15 20.35
20 20.18 .13 A 1.7 8.1
28 19.87 .09 .4 3.3 4.4
36 19,896 36,13 25.68 232 .12 L6 3.5 5.0

GE



ERZTWARD CRUISE 16 ETATION 24 127  I%-75 1.5 GMT CONSECUTIYE STATION 24

LAT. = 20 0.94 LONG. = 29 22,9 DEPTH 28M DIST LAET STAR = 0. KM

WERTHER DATH

WIND FORCE = 3 ZER ETATE =

WIND DIRECTION =316-324 DEGR WAYE DIRECTION =316-224 DEGR

ARIR TEMP = 20.0C CLOUD TYPE = 8

WERTHER CODE = 1 CLOUD AMOUNT =6

EAROMETRIC PREESURE = 1009.2 MR YIZIRBILITY CODE =

OBZERYATIONS

Z T s I YA P gz- AROU Oz2A PO4 NO2 sl NP
0 20.62 26.09 25.44 254 . 07 .4 2.0 D7
2 20.62

10 20.62 .10 .0 s 7 6.0
15 20.57
c0 20.17 » 07 o7 2.7 10.9
28 19,91 . 02 .4 a0 9.0
G 19.92 36.12 25.66 235 . 07 1.2 1.6 17.1

9¢



EARZTWARD CRUIZE 16 ETATION 25 127 IY-75 4.0 GMT COMSECUTIYE STATION 25
LAT. = 29 0.9 LONG. = 29 22.0Wd DEPTH = 28M DIST LAST £TAR = 0. 0kM
WEARTHER DATA

WIND FORCE = 3 ZEA ETRATE =

WIMD DIRECTION = 26- 44 DEGR WAYE DIRECTION = 26- 44 DEGR

RIFE TEMP = 20.0c CLOUD TYPE = 2

WERTHER CODE =7 CLOUD AMOUNT =5

ERROMETRIC PREEZSURE = 1037.3 MR YISIRBILITY CODE =

OESERYATIOMS

& T s D YA oe 02~ ROU O0zR PO4 NOZ2 N | NP

0 20.58 36.09 25.46 252 .10 1.1 1.8 11.0

3 20.57

10 20.54 . 07 1.3 1.4 18.6

15 290.41

20 19.88 .14 1.5 2.9 10.7

22 19.83 .16 1u? 2.9 10.6

a5 19.832 2(.12 25.68 £33 « 03 .4 2.5 2.0

LE



ERZTWARD CRUISE 16 STATION 25

LAT. = 329 92.9N LONG.
WEATHER DATA
WIND FORCE = 2
WIND DIRECTION = 26—
RIR TEMP =
WEARTHER CODE =2

EARROMETRIC PREZEURE

Z T 5 D
0 20.77 26.12 25.43
5 29.89

10 29.79

15 20.45

20 29.93

22 19.82

36 19.79 36,13 25.79

= 20 22, 0u

44 DEGR

20. 0C

1011.2 MR YISIRILITY CODE
OBSERYATIONS
YA o2 oz~ AROU 0ozR FPO4
259 « 12
.-
-1']
114
231 . 25

12~

DEPTH =

I1%.775

SER STRATE

WAYE DIRECTION
CLOUD TYPE
CLOUD AMOUNT

33M DIST LAST STR

36—

7.0 GMT CONSECUTIVYE STATION 26

= 0. 0kM

44 DEGR
| N-P
«8 - =
9 6.9
1.6 11.0
2.8 11.4
2.0 3.1

8€



EAZTWARD CRUISE 16 STATION 27 12~ IY-?5 10.2 GMT CONSECUTIYE STARTION 27

LAT. = 20 0.0 LONG. = 280 32.94J DEPTH

38M  DIST LARST STR = 0. 0KMH

WEARTHER DATA

WIND FORCE = 3 SER ETHTE =

WIND DIRECTION =316-224 DEGR WAYE DIRECTION =316-324 DEGR

AIR TEMP = 18.3C CLOUD TYPE = B

WERTHER CDDE = 2 CLOUD AMOUNT =R

EAROMETRIC FRESSURE = 1011.9 ME YISIRILITY CODE =

OBSERYATIONS

e T = I YA o2 g2  Agu 0zR  PO4 NO2 9 | N-P

n 20.9% 35.14 25.329 259 . 039 1:9 1.6 21.1
5 2096

10 29.97 . 05 1:0 S0 20:.0
15 29.65
20 19.89 « 07 1:3 5.4 18.6
28 19.83 =10 Iw® 2:4 195.9
26 19.81 26.13 25.63 232 .16 1.2 s 1143

6€



ERETWARD CRUIZE 16 ETATION 22 127 1IY-75 13.1 GMT CONSECUTIYE STATION 28
LAT. = 20 9.94 LONG. = 20 223.9W DEPTH = 38M DIST LAST ETR = 0. 9KM

WERTHER DATA

WIND FORCE = 4 SERA STATE =

WIMD DIRECTION =226-344 DEGR WRAYE DIRECTION =336-344 DEGR

RIF TEMP = 19.4C CLOUD TYPE = 8

WERTHER CODE =1 CLOUD AMOUNT =7

EAROMETRIC FRESSURE = 1914.9 ME YISIBILITY CODE =

OBZERYATIONE

Z T 3 D YA oz Oz ROU 0zR PO4 NOZ2 R § N.-P
0 20.98 35.12 25.37 261 1.9

2 29.93

10 29.92 o3 1.4

15 20.99
20 29.12 10 o7 2.6 7.0
ce 19.83 .03 1.7 1.0 34.9
36 192.32 36.13 25.69 232 .12 at 2sb S 9

ov



EAETWARD CRUISE 16 STRTION 29 12 IY-75 16.9 GMT CONSECUTIYE STATION 29
LAT. = 29 9.9N LONG. = 890 328.90W DEPTH = 38M DIST LAST STA = 0.9KM

WERTHER DATAH

WIND FORCE = 4 SER STATE =

WIND DIRECTION =336-344 DEGR WAYE DIRECTION =336-344 DEGR

HIR TEMP = 23.3C CLOUD TYPE = 8

WEARTHER CODE = 1 CLOUD AMOUNT =7

EAROMETRIC FPRESSURE = 1015.6 MR YIZIRILITY CODE =

OBZERYRTIONS

Z i s D VYA oz gz2- AROU 0zR P04 MO2 i { NP
0 20.21 26.13 25.49 258 .10 .4 1.8 4.0
S 20.99

10 29.91 .13 .3 2.2 1.4
15 20.43
20 19.85 , o U 8 3.3 9.3
23 19.231 . 31 .5 3.0 1:9
26 19.231 3B.12 25.69 232 « 15 1.7 2.7 11.3

LY



EREZTWARD CRUISE 16 STATION 39 12 I%-?5 159.9 GMT CONSECUTIYE STATION 39

LAT. = 329 9.94 LONG. = 29 322.9) DEPTH 232M  DIST LAST ETR = 0. 90kM

WERTHER DATA

WIND FORCE = 4 SER STRATE =

WIND DIRECTION =236-3244 DEGR WAYE DIRECTION =336-244 DEGR
RIF TEMP = 22.¢eC CLOUD TYPE =1

WEATHER CODE =1 CLOUD AMOUNT =6

EAROMETRIC PRESSURE = 1015.2 MR YIZIRILITY CODE =

OESERYATIONS

R T Y D YA e oz~ ROU 02R PO4 NO3 i | H-P
0 29.26 35.95 25.44 254 .09 1.4 1.6 15.6
2 29.26

10 20.19 .19 4.0 3.6 21.1
15 20.19
ch 13.88 .18 1.0 3.8 5.6
28 19.85 .20 1.9 3.3 9.9
26 19.87 36.13 25.68 233 «15 1.9 2«6 12.7

A4



EASTWARD CRUISE 16 STATION 21 12~ IY%<75 22.2 GMT CONSECUTIYE STATION 31
LAT. = 30 9.094 LONG. = 89 33.90W DEPTH = 38M DIST LAST E£TA = 0. 0KM

WERTHER DATA

WIND FORCE = 2 ZER STATE =

WIND DIRECTION =356-364 DEGR WARYE DIRECTIOM =35€-364 DEGR

RIR TEMP = 22.2C CLOUD TYPE = 8

WEATHER CODE =1 CLOUD AMOUNT =3

BAROMETRIC FRESSURE = 19015.6 MB YISIRILITY CODE =

OBSERYATIONS

Z T = D YA o2 g2- RAOU 0zR  PO4 NO3 Sl NP
N 21.43 0.00 | of

5 21.48

10 21.10 . 05 n.o 1.8 0.9
15 20.34
20 19.99 . : . 05 .4 1.1 8.9
c8 19.91 .18 -4 1.8 2.2
35 19.88 3B.12 25.66 235 23 s 1.5 3.0

1987



EARETWARD CRUISE 16 STATION 32 132~ IY/75 1.1 GMT CONSECUTIYE STATION 32

LAT. = 22 92.94 LONG. = 20 33.90W DEPTH = 38M DIST LAST STA = 0. 9KM
WEARTHER DATA
WIND FORCE = 2 SER STATE =
WIND DIRECTION =356-364 DEGR WAYE DIRECTIOM =356-364 DEGR
ARIR TEMP = 21.1C CLOUD TYPE = 2
WEARTHER CODE =1 CLOUD AMOUNT =6
EAROMETRIC PRESSURE = 1020.0 MB YISIBILITY CODE =
ORSERYATIONS
- T s D =YA 02 0z2- ROU OzR PO4 NO3 S1 NP
0 21.08 36.98 25.31 @267 0.00 -4 6.1
5 21,19
10 21.06 . 04 . B r«0 15.9
15 29.69
20 19.89
22 19.34 .22 .2 2.8 .9
26 12,34 26,12 25.68 233 .8 .2 2.7 2.9

1A%



EAZTWARD CRUISE 16 ETATION 32 13- IY<75S 4.0 5MT CONSECUTIYE STATION 33

LAT. = 20 0.90N LOMG. = 80 32.0W DEPTH 38M DIST LAST ETA = 0. 0KM

1

WEATHER DRTA

WIND FORCE =g SER STATE =

WIND DIRECTION =356-3€4 DEGR WAYE DIRECTION =356-364 DEGR

RIR TEMP = 18.3C CLOUD TYPE = 8

WERTHER CODE = 1 CLOUD AMOUNT =6

ERROMETRIC FPRESSURE = 1019.0 ME YISIBILITY CODE =

OEZERYATIONS

L T 3 D YA 02 02~ AOU 0zR FO4 NO32 SI NP
N 20.76 36.06 25.38 260 . 04 7 0.0 17.5
5 20.79

10 29.79 .21 3.0 .9 2.9
15 20.33
20 19.9¢ .15 1.4 2.5 2.8
c8 19.92 . 03 o7 2.0 7.8
35 19,82 2.1 25.66 235 . 03 1.9 -18.4 20.9

oa-4

Sv



ERETWARD CRUISE 16 STATION 34 13- IY-75 £.9 GMT CONSECUTIVE STATION 34

LAT. = 29 9.9N LONG. = 80 22.0W DEPTH

38M DIST LAST STR = 0. 9KM

HMEARTHER DATA

WIND FORCE = 2 ZER ITATE =

WIND DIRECTION =356- 364 DEGR WAYE DIRECTION =356-364 DEGR

ARIR TEMP = 18. CLOUD TYPE = 8

WEATHER CODE = 1 CLOUD AMOUNT =

BAROMETRIC PRESSURE = 1019.0 ME YISIBILITY CODE =

OBZERYATIONS

2 T S D YA 02 02 AOU  0O2A PO4  NO3 SI NP
0 21.01 36.08 25.33 265 .24 -4 1.8 1.7
5 21.92

10 20.96 .00 0.0 1.4

15 29.23
20 20.13 .03 .8 .9 -10.9
23 20.11 ' .14 1.0 1.9 7.1
26 20,02 36,12 25.61 239 . 03 4 1.6 4.4

97



ERETWARD CRUISE 16 STATION 25 13-~

LAT. = 20 9.08 LONG.
WEARTHER DATA
WIND FORCE = 3
WMIND DIRECTION =356-
AIR TEMP = 18.
WEATHER CODE = 1
EAFROMETRIC PRESSUERE
Z T = D
0 21.14 25.11 25.2322
5 21.14
10 21.14
15 29.13
2l 20.13
28 20.19
IE 20,03 2A.12 25.61

IY~75 10.2 GMT CONSECUTIYE STATION 35
= 80 33.0W DEPTH = 38M DIST LAST STA = 0. 0KM
ZER STRTE =
364 DEGR WAYE DIRECTION =356-264 DEGR
3C CLOUD TYPE = 8
CLOUD AMOUNT =
= 1019.3 MB YISIRILITY CODE =
OBSERYATIONS
VYA ae g0e- RAOU 0z2R PO4 NO2 9 NP
che . 02 -4 3.9 29.9
. 01 . 3.9 79.9
. 03 .9 4.9 30.9
« 05 | 7 2.9
239 « 05 .4 1.1 2.0

LY



EREZTWARD CRUISE 15 ETATIOM 35 12~- IY<?5 12.9 GMT CONMSECUTIYE STATION 36

LAT. = =29 9.94 LOMG. = 20 22.00 DEPTH = 38M DIET LRST ETRA = 0. 0kM

WERTHER DATA

WIHD FORCE = 3 SER ETRTE =

WIMD DIRECTION =356-3264 DEGR WMAYE DIRECTIOMN =35&-3264 DEGR

RHIR TEMP = 20.6C cLoun TYPE =

WEATHER CODE =1 CLOUD AMOUMT =N

EAROMETRIC PRESEURE = 10290.7 ME YIZSIBILITY CODE =

OESERYRTIONS

z T = I o | az g2 RO 0zR PO4 NO3 SI N-P
0 21.09 36.099 25.32 266 . N2 «B vt Sh«D
o 2lell

10 21.10 0. 00 e i 2.5

15 20.77
20 20.97 « 19 .4 9 et
28 e9.01 . - ) 6.0
2/ 20.01 26.12 25.63 238 « 12 .4 2.5 3.3

8v



ER=ZTWARD CRUISE 15 STATION 327 13-

1%y

LAT. = 20 0.9M LOMG. = 50 22.0W DEPTH
WERTHER DATA

WIND FORCE = 3

WIND DIRECTION =256-3264 DEGR

RIR TEMP = g22.3C

WERTHER CODE =9

EREOMETRIC FRESSURE = 1923.90 ME

OBSERYRATIONS
2 T 3 D EYA ge ge-
0 21.26 36.96 25.22 275

S 21.34
10 21.29
19 20.58
20 20,99
o2 20,04
2E

e 20,01 W12 2

(Al
N
T
na
o
L]

U

5 15.6 GMT CONSECUTIYE STATION 237
= 33M DIST LAST ETA = n.2KM
ZER ETATE =
WAYE DIRECTION =356A-364 DEGR
CLOUD TYPE =
CLOUD AMOUNT =0
YISIBILITY CODE =

HOU 0z2R PO4 NO2 =1 NP

. 01 . 4 1.4 40.10
. 02 .4 4 13.3
-DE' -1 1-6 6-?
. 03 . 1.4 2.0
.13 148 e.e B

61



EAZTWARD CRUISE 16 ETATION 283 12« IW<75 20.7 GMT CONSECUTIWYE STATION 38

LAT. = 39 9.94 LONG. = 21 12.5W DEPTH 13M DIST LAST ETA = 55.4KM

WEATHER DATH

WIMD FORCE = 3 ZER STATE =

WIND DIRECTION =255-354 DEGR WAYE DIRECTIOMN =356-36A4 DEGR

HIR TEMP = g2.8C cLouD TYFE = 3

WERTHEFR CODE = 1 CLOUD AMOUNT =

ERROMETRPIC PREZSURE = 10290.3 ME YIZIRILITY CODE =

OEZERYRATIONS

2 T s D YA o2 O02- AOU OzR PO4 NOZ2 oy | MsP
0 18.92 233.59 23.98 393 .20 .4 2:5 1.5
2 18.97 = 1.1 3.2 2.9
12 18.26 33,57 23.96 396 . 38 1.1 Bal 2.9

0§



EASTWARD CRUISE 16 STATION 39 13- 1IY-?5 c22.2 6MT CONSECUTIYE STATION 39
LAT. = 29 0,94 LOMG. = 31 1.2W DEPTH = 21M DIST LAST ETA = 183.1KM

WEATHER DATA

WIND FORCE = 3 ZER ETRTE =

WIMD DIRECTION = 36— 44 DEGR WAYE DIRECTION =356-364 DEGR

RIR TEMP = g21.7C cLOuD TYPE = 8

WERTHER CODE = 1 CLOUD AMOUNT =

EAROMETRIC PRESSURE = 1929.0 ME YISIBILITY CODE =

ORBRSERYATIONS

- T s D YA Oz 02- ROU OzR PO4 HO3 SI N-P
0 19.47 34.79 24.69 326 =l .1 1.8 -4
5 19.44

10 19.42 . 29 .1 1.4 .4
15 13.24 .13 o7 N 3.9
20 19.17 34.58 24.68 327 « 11 .4 1.2 3.6

LS



EASTWARD CRUISE 16 ETATION 40 14~ %75 0.9 SMT CONSECUTIYE STATION 490

LAT. = 20 02.9N LONG. = 890 43.5K DEPTH 27M DIST LAST STA = 18.8kM

WERTHER DATA

WIND FORCE = 3 3ER STATE =

WIND DIRECTION = 36— 44 DEGR WAYE DIRECTION = 36— 44 DEGR

AIR TEMP = 21.1C cCLOUD TYPE = 2

WEATHER CODE =1 CLOUD AMOUNT =

EAROMETRIC PREZSURE = 19029.7 MB YISIBILITY CODE =

OBSERYRTIONS

2 T S D YR gz O02< ROU O02A PO4 HNO3 R | N-P

0 20.83 35.99 25.24 @73 .13 1.0 1.8 6.7
2 20.75

10 20.3% .09 5 | 1.0 1.1
18 20.39 « 0D 1.1 1.4 22.9
25 29.29 .02 .3 s 2.8

2s



ERETWARD CEUISE 16 STATION 41 14~ I%Y-75 1.7 GMT CONSECUTIYE STATION 41

LAT. = 29 92.94 LONG. = 29 22.9W DEPTH = 35M DIST LAST STR = 18.5KM
WEATHER DATA

WIND FORCE = 3 ZER STATE =

WIND DIRECTION = 36- 44 DEGR WAYE DIRECTION = 36— 44 DEGR

RIR TEMP = 20.5C CLOUD TYPE = 8

WEATHER CODE = 1 CLOUD AMOUNT =

EAROMETRIC PRESSURE = 1922.7 MR YISIBILITY CODE =

OPSERYATIONS

Z | 3 D YA 0Oz 0z2- ROU 0z2AR PO4 NO2 SI NP

0 21.32 36.18 25.32 266 .01 -3 1.6 39.9

5 21.37 . 05 e 1.1 14.9
10 20.39 . 04 .8
cn 29,95 WP iy 1.9 2.6
26 29.905 .18 .6 1.6 3.3
34 20.94 36.12 25.62 238 .10 1.0 1.4 10.9

€S



EAEZTLWARD CRUIZE 16 STATION 42 14 I%-75 3.5 GMT COMSECUTIYE STRTION 42

LAT. = 20 0.94 LONG. = 29 ch.2W DEPTH = 42M DIST LAST STA = 18.9KM
WERTHER DATA
WIND FORCE = 3 SER STRTE =
WIND DIRECTION =136-144 DEGR WAYE DIRECTION =136-144 DEGR
RIR TEMP = 20.6C CLOUD TYPE = 3
WEARTHER CODE = 2 CLOUD RAMOUNT =3
EAROMETRIC PRESTURE = 190c2.4 MB YISIBILITY CODE =
OBZERYATIONS
2 T s D 3Y¥A o2 02< rROU 02A PO4 NO3 SI NP
0 22.61 35.66 24.57 337 .04 .3 1.4 7ed
3 22.31 . 07 n.0 4.0
10 21.89 . 04 - of 229
20 21.60 N.00 o1 -]
30 @0.41 : . 04 .3 0.0 Ted
40 20.21 36.12 25.58 @242 . D& - 2.4 3.3

1A°



EARETWARD CRUISE 16 ETATION 42 14~  IY-75 5.4 GMT CONSECUTIYE STRTION 43
LAT. = 30 92.94 LONG. = 80 15.2W DEPTH = 101M DIST LAST ETA = 17.7KM

WEATHER DATH

WIND FORCE = 4 ZER ETRTE =

WIND DIRECTIDN =106-114 DEGR WAYE DIRECTION =106-114 DEGR

ARIR TEMP = 21.7C CLOUD TYPE = 9

WEATHER CODE =2 CLOUD AMOUNT =

EAROMETRIC PRESSURE = 1920.3 MB YISIBILITY CODE =

OBZERYATIONS
s T s D YA ae g0z~ ROU ozAR  FPO4 ND2 S1 NP

0 24.41 356.27 24.50 344 .28 1.2 2¢3 4.3

2 24.43 .

2 24.43 . 04 1.4 .9 35.0
20 22.94 « 05 1.5 1.0 39.9
20 21.68 +11 2.6 5.1 32.7
40 20.23 ‘ .19 4.4 1.8 ¢23.2
50 29.49 27 9.1 2.8 18.9
D 19.18 .43 2.3 2.7 21.6
109 16.41 35.95 25.71 232 .09 13.4 6.0 19.4

g5



APPENDIX C
SURFACE CURRENTS

56
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CURRENT METER OBSERVATIONS

Date/Time Speed (cm/sec) Direction East Component North Component

Apr 10, 1975/0630 15.4 360 0 15
1030 4.6 090 b 0
1045 5.2 090 5 0
1100 5.2 090 5 0
1145 5.2 100 5 -1
1300 S 229 -4 -4
1315 4.1 180 0 -5
1330 5.2 220 -3 -4
1345 5.7 220 -4 -4
1400 4.1 230 -3 -3
1415 542 230 -4 -3
1430 5.2 240 -4 -3
1445 5.2 270 -5 0
1500 4.6 225 -3 -3
1515 41.2 280 -41 7
1530 7.7 270 -8 0
1745 s 280 -5 .1
1900 6.2 310 -5 4
1915 6.2 315 -4 4
1930 7.7 340 -3 7
1945 5.2 340 -2 +5
2000 6.2 325 -4 +5
2015 8.2 360 0 +8
2030 1:2 360 0 +7
2045 6.2 360 0 6
2145 4.1 360 0 4
2200 4.6 060 4 2
2215 B 040 3 4
2230 5.2 040 3 4
2245 5.2 125 4 -3
2300 5.2 125 4 -3
2315 5.2 100 5 -1
2330 5.2 130 4 -3
2345 5.2 135 4 -4
2400 5.2 140 3 -4

Apr 11, 1975/0015 5.2 170 -1 -5
0030 9.3 190 -2 -9
0045 5l 170 -1 -5
0100 5L 170 -1 -5
0115 5.2 170 -1 -5
0130 15.4 140 10 -12
0145 15.4 180 0 -15
0200 10.3 230 -8 -7
0215 18.0 190 -3 -18
0230 9.3 250 -9 -3
0245 5.2 270 -5 0
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Date/Time Speed (cm/sec) Direction East Component North Component

Apr 11,1975/0300 10.3 140 7 -8
0315 5.2 300 -4 3
0330 5.2 300 -4 +3
0345 5.7 315 -4 4
0400 18.0 315 -13 +13
0415 25.7 320 -12 14
0430 36.0 320 -23 28
0445 38.6 315 -27 27
0500 51.2 320 -33 39
0515 6.2 315 -4 4
0530 9.3 320 -6 Vi
0630 30.9 315 -22 22
0645 43.8 330 -22 38
0700 41.2 320 ~-26 32
0715 30.9 330 -15 27
0730 41.2 340 -14 39
0745 36.0 340 -12 34
0800 30.9 360 0 31
0815 36.0 360 0 36
0830 41.2 360 0 41
0845 46.3 360 0 46
0900 30.9 360 0 31
0915 46.3 360 0 46
0930 38.6 010 7 38
0945 41.2 010 7 41
1000 25.7 020 9 24
1015 51. 030 26 45
1030 51.5 040 33 39
1045 15.4 030 8 .3
1100 61.8 030 31 54
1115 112 040 50 59
1130 61.8 040 40 47
1145 67.0 045 47 47
1200 61.8 040 40 47
1230 51.5 040 33 39
1245 46.4 055 38 27
1300 46.4 110 44 -16
1315 36.0 090 36 0
1330 41.2 090 41 0
1345 30.9 110 29 -11
1400 36.0 100 36 -6
1415 30.9 100 30 -5
1430 20.6 140 13 -16
1445 30.9 180 0 -31
1515 30.9 180 0 -31
1530 30.9 190 -5 -30
1545 56.6 220 -36 -43
1600 25.8 220 -17 -20

1615 25.8 270 -26 0
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Date/Time Speed (cm/sec) Direction East Component North Component

Apr 11, 1975/1630 25.8 290 -24 9
1645 30.9 220 -30 5
1700 25.8 290 -24 9
1715 25.8 310 -20 17
1730 25.8 315 -18 18
1745 15.4 320 -10 12
1800 30.9 320 -20 24
1815 30.9 340 -11 29
1830 25.8 315 -18 18
1845 25.8 340 -9 24
1900 25,8 330 -13 22
1915 25.8 320 -17 20
1930 25.8 350 -4 25
1945 25.8 360 0 26
2000 5.2 330 -3 4
2015 25.8 360 0 26
2030 25.8 350 -4 25
2045 15.4 360 0 15
2100 20.6 360 0 21
2145 20.6 180 0 -21
2200 25.8 190 -4 -25
2215 20.6 180 0 -21
2230 30.9 190 -5 -30
2245 41.2 180 0 -41
2300 30.9 180 0 -31
2315 30.9 180 0 -31
2330 30.9 190 -5 -30
2345 36.1 180 0 -36
2400 41.2 180 0 -41

Apr 12, 1975/0015 41.2 190 -7 -41
0030 36.0 190 -6 -36
0045 36.0 190 -6 -36
0100 30.9 220 -20 -24
0115 30.9 190 -5 -30
0130 30.9 220 -20 -24
0145 30.9 190 -5 -30
0200 30.9 220 -20 -24
0215 30.9 230 -24 -20
0230 36.0 220 -23 -28
0245 36.0 230 -28 -23
0300 36.0 220 -23 -28
0315 36.0 260 -36 -6
0330 36.0 270 -36 0
0345 41.2 270 -41 0
0400 36.0 280 -36 0
0415 30.9 300 -27 15
0430 41.2 300 -36 21

0445 41.2 280 -41 7
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Date/Time Speed (cm/sec) Direction East Component North Component

Apr 12, 1975/0500 36.0 280 -36 6
0515 41.2 300 -36 21
0530 41.2 290 -39 14
0545 41.2 320 -26 32
0600 46.3 315 -33 33
0630 46.3 360 0 46
0645 51.5 340 -18 48
0700 41.2 360 0 41
0715 30.9 350 -5 30
0730 36.0 350 -6 36
0745 30.9 360 0 31
0800 30.9 350 -5 30
0815 30.9 350 -5 30
0830 25.8 360 0 26
0845 25.8 360 0 26
0930 20.6 180 0 -21
0945 20.6 170 4 -20
1000 30.9 180 0 -31
1015 30.9 180 0 -31
1030 41.2 180 0 -31
1045 30.9 200 -11 -29
1100 36.0 190 -6 -36
1115 41.2 180 0 -41
1130 41.2 220 -26 -32
1145 46.3 220 -30 -36
1200 46.4 210 -23 -40
1215 41.2 210 -21 -36
1230 51.5 210 -26 -45
1245 51«0 220 -33 -39
1300 51.5 230 -39 -33
1315 61.8 260 -61 -11
1330 46.4 220 -30 -36
1345 51.5 260 -51 -9
1400 56.6 250 -53 -19
1415 51.5 230 -39 -33
1430 51.5 270 -52 0
1445 5l.5 270 -52 0
1515 51.5 270 -52 0
1530 36.0 270 -36 0
1545 51.5 270 -52 0
1600 56.6 280 -56 10
1615 51,5 290 -48 18
1630 46.4 270 -46 0
1645 41.2 270 -41 0
1700 51.5 310 -39 33
1715 56.6 310 -43 36
1730 61.8 320 =40 47
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Date/Time Speed (cm/sec) Direction East Component North Component

Apr 12,1975/1800 46.4 320 -30 36
1830 51.5 320 -33 39
1845 51.5 320 -33 39
1900 56.6 320 -36 43
1915 61.8 320 -40 47
1930 61.8 320 -40 47
1945 51.5 320 -33 39
2000 1.5 320 -33 39
2015 1.5 320 -33 39
2030 46.4 320 -30 36
2045 36.0 330 -18 2l
2130 15.4 350 -3 15
2145 10.3 360 0 10
2200 2ad 360 0 8
2215 5.2 360 0 5
2230 10.3 090 10 0
2245 10.8 090 11 0
2300 4.6 090 5 0
2315 15.4 100 15 =3
2330 20.6 135 14 -15
2345 20.6 140 13 -16
2400 25.8 130 20 -17

Apr 13,1975/0015 30.9 180 0 -31
0030 36.0 170 6 -36
0045 36.0 170 6 -36
0100 36.0 170 6 -36
0115 36.0 170 6 -36
0130 46.4 170 8 -46
0145 36.0 180 0 -36
0200 25.8 180 0 -26
0215 36.0 220 -23 -28
0230 36.0 200 -12 -34
0245 30.1 230 -24 -20
0300 30.9 190 -5 -30
0315 36.0 220 -23 -28
0330 &l .2 180 0 -41
0345 30.9 220 -20 -24
0400 25.8 220 -17 -20
0415 25.8 270 -26 0
0430 25.8 230 -20 -17
0445 30.9 250 -29 -11
0500 30.9 270 =31 0
0515 25.8 270 -26 0
0530 30.9 280 -30 b
0545 25.15 310 -20 17
0630 36.0 320 -23 28
0645 30.9 310 -24 20
0700 30.9 320 -20 24
0715 36.0 360 0 36
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Date/Time Speed (cm/sec) Direction East Component North Component

Apr 13,1975/0730 15.4 320 -10 12
0745 36.0 320 -23 28
0800 30.9 310 -24 20
0815 20.6 320 -13 16
0830 15.4 320 -10 12
0845 15.4 320 -10 12
0900 20.6 310 -16 13
0930 15.4 320 -10 12
0945 20.6 310 -16 13
1000 2.6 300 -2 1
1015 25.8 270 -26 0
1030 29.8 220 -17 -20
1045 20.6 260 -20 -4
1100 20.6 250 -19 -7
1115 25.8 220 -17 -20
1130 25.8 200 -9 -24



APPENDIX D
CHLOROPHYLL OBSERVATIONS
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Chlorophy11 a Transect and Anchor Station

Distance
from shore Ch]orophg]] a
Date km Station Depth mg m-
4-9-75 35 1 5 «53
10 .60
25 1.44
15 5 5 .
10 .46
20 .83
35 7 5 .09
15 .08
25 .64
30 1,72
4-10-75 55 9 5 .07
25 .09
50 .60
75 .40
100 .56
120 %4
135 13
4-12-75 5 38 5 --
11 91
15 39 5 .63
10 .58
20 2.78
25 40 5 |
10 .45
26 .49
35 41 5 .09
10 .09
34 1.94
45 42 5 .07
10 .10
20 .09
40 .24
55 43 5 .05
20 13



Distance At Anchor
from shore Station Ch]orophg]] a
Date km Time Depth mg m-

4-10-75 35 0930 5 s 3a3
20 152

35 2.47

1500 5 .85

20 2.85

35 2.60

2100 B W

20 .84

35 2.00

4-11-75 35 0900 5 .08
20 1.40

35 1.80

1500 5 .68

20 .98

36 2.96

2100 3 .33

20 .60

36 1.2¢

4-12-75 35 0900 5 .16
20 1.14

36 1.74

1500 5 5

20 1.78

36 2.58

2100 5 .15

20 .65

36 3.60

4-13-75 35 0900 5 .13
20 2.09

36 2.30

65



Integrated Chlorophyll a at Anchor Station
and Some Surrounding Stations

66

Station Month-Day Time Distance from Integrated Chlorophyll a
shore (km) ma m-2
7 (anchor) 4-10 0930 35 56.9
7 (anchor) 4-10 1500 35 85.9
7 (anchor) 4-10 2100 35 39.1
7 (anchor) 4-11 0900 35 44 .5
7 (anchor) 4-11 1500 35 62 .2
7 (anchor) 4-11 2100 35 33.4
7 (anchor) 4-12 0900 35 42.3
7 (anchor) 4-12 1500 35 63.8
7 (anchor) 4-12 2100 35 76.8
7 (anchor) 4-13 0900 35 47 .1
7 (anchor) 4-13 2100 35 : 36.8
b* 4-9 1650 15 18.5
39 4-13 1820 15+ 46.7
40 4-13 2000 25 9.9
1 4-9 0800 35 29.5
42 4-13 2350 45 2.8
9 4-10 0020 55 44 .9
43 4-14 0140 55 5.1

*See Figure 1 for station locations.



APPENDIX E
ZOOPLANKTON OBSERVATIONS DURING THE
ANCHOR STATION
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Zooplankton 10 April 1975 1530 1830 2120 hours

(organisms m-3)

Dolioletta 17.9 198,1 628.2
Thalia democratica blastozoid 1.1 15.7 35.1
T. democratica oozoid 1.1 5.0 3.7
T. democratica total 23 21.4 39.8
Larvacea 12 73.6 157.6
Copepods 5.0 154.1 311.6
Chaetognatha o3 145 38..3
Cladocera - 1.3 3:2
Ostracoda - - .4
Copepod

Centropages - | -
Copilia - .4
Corycaeus 4 4.0 43,2
Eucalanus .8 .4 8.6
Euchaeta 1 - 5.8
Nannocalanus .4 1.5 27.3
Oithona - .4 53.3
Oncaea | 4 64.5
Paracalanus 1.9 9.3 249.2
Rhincalanus - 1 5.4
Sapphirina % - 5.0
Temora - .2 14.0
Undinula - .9 2.6



Zooplankton 11 April 1975 0620

Dolioletta

Thalia democratica
blastozoid

T. democratica oozoid

T. democratica total

Larvacea

Copepods

Chaetognatha

Cladocera

Ostracoda

Copepod

Centropages
Copilia
Corycaeus
Eucalanus
Euchaeta
Nannocalanus
Oithona
Oncaea
Paracalanus
Rhincalanus
Sapphirina
Temora
Undinula

Zooplankton

Dolioletta

Thalia democratica
blastozoid

T. democratica oozoid

T. democratica total
Larvacea

Copepods

Chaetognatha
Cladocera

Copepods

Centropages
Copilia
Corycaeus
Eucalanus
Euchaeta
Nannocalanus
Oithona
Oncaea
Paracalanus

69

12 April 1975

0915 1220 1515 1820 2125 0630 hrs
138.3 138.0 512.0 1030.0 283.6 494.0 185.4
30.3 11.6  15.7 48.9 21.6  33.2  33.3
15.7 5.2 1.9 8.1 5.5 1.5 9.9
46.0 16.8  17.6 57.0 36.1 34.7  43.2
92.8  11.8  49.6 32.4 4.2  64.2 114.5
350.8  95.9 231.9 75.3  29.3 624.6 437.8
28.6  13.98 37.3 16.28 1.68 21.8 2.5
5.9 0.9 1.4 Ny 12 4.8
0.4 - " - - -
2.1 - . 2.6 0.5 6.9
= - .8 - - -
30.7  44.4 9.8 38.7 12.2 10.9  23.2
47.1  57.1 14.7 41.3 .8 41.3
2.1 3.2 4.1 2.6 .2 2.3
43.0  95.1 4.1 15.5 » 11.5
24.6  28.5 9.0 12.9 6.1 .5 2.3
69.6  88.8 7.4 20.7 6.1 1.2 34.4
112.5 107.8 26.9  136.8 30.5 18.8 160.5
4.1 - - 2.6 0.2 -
6.1 12.7 1.6 - 4.1 1.2 -
14.3  25.4 1.6 10.3 4.1 2.0 27.5
2.1 6.3 1.6 2.6 .3 2 6.9
0620 0915 1215 1505 1820 2115 hours
822.0 1561.4 523.3  430.5 565.1 263.9
50.0 14.8  16.3 12.6  29.9 7
6.7 3.4 2.5 9.4 10.0 1.7
56.7 18.2  18.6 22.0  39.9 2.4
201.0 86.4 114.0 52.0 6.4 9.7
837.5 264.8 279.1 222.4 105.2  33.8
62.5 26.1  34.9 19.7 15.4 -
8.7 2.3 2.3 ” .9 -
3.9 3.4 - 1.8 .
3.9 - - - -
30.8 19.3  20.9 23.3  45.4 1.7
30.8 2.3 18.6 19.7 2.7 1.7
3.9 » 1.2 - 1.8 “
73.1 5.7 - 1.8 13.6 7
30.8 20.5 22.1 17.9 2.7 .
126.9  10.2  18.6 5.4 1.3
396.2 118.2 146.5 100.5 21.8  21.1
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Copepods 12 April 1975 0620 0915 1215 1505 1820 2115 hours

Rhincalanus -
Sapphirina
Temora
Undinula
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Zooplankton 13 April 1975 0920 0935 1140 1150 hours

Dolioletta 58.7 415, 28.6 26.4
Thalia democratica blastozoid 18.3 3.
T. democratica oozoid
T. democratica total 2
Larvacea 11.
1
1

Copepods 1
Chaetognatha
Cladocera
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