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INTRODUCTION

The data included in this report were collected as part of the
Office of Naval Research (ONR) Coastal Transition Zone progranm
during July 5-19, 1988, aboard the research vessel POINT SUR. The
study area encompassed the region from 20 nautical miles south of
San Francisco, California north to about 39° 21.00' N from the
coast to approximately 275 km offshore. This cruise was one of
five conducted between June and August of 1988 to make six maps
of an area off Point Arena where cold filaments had been
previously observed. Each cruise produced a quasi-synoptic 3-
dimensicnal map of the hydrographic structure and velocity fields
in the study area with the purpose of improving our understanding
of cold filaments off the California coast. The planned sampling
grid (Fig. 1) consisted of 6 alongshore transects 40 km apart,
with 5 to 9 CTD stations approximately 25 km apart along each
transect. This grid was occupied twice during the cruise,
starting each time at the southeast corner of the study area.

Based on satellite imagery from the Scripps Satellite
Oceanography Facility and communication with the other research
vessels in the area, the actual sampling grids (Figs. 2 & 3) were
modified somewhat from the planned grid to insure more complete
sampling in the cbserved filament. Stations Cl1, D1, E1l, and F1
through F3 (Fig. 1) were dropped from the northern edge of the
grid and one station was added to each of these sections at the
southern edge of the grid (stations 122, 939, 940, and 158 (trig.

2) and stations 222, 839, 240, and 258 (Fig. 3)). Also, an extra
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section was added to the offshore edge of the grid consisting of
stations 159 - 163 (Fig. 2) and stations 259-263 (Fig. 3). A
total of 114 casts with a CTD, fluorometer, and transmissometer
mounted on the same instrument package were made to within
approximately 10 m of the bottom or to a maximum depth of 500 m.
A total of 16 XBT drops to a maximum depth of 450 m were also
completed during the cruise.

The R/V POINT SUR departed from the Monterey Coast Guard Pier
at 1936 Universal Time (UT) July 5, 1988 and arrived on station
101 at 0945 UT on July 6 (Fig. 2) to begin hydrographic mapping
of the grid. Following the completion of the CTD cast at this
station the ship proceeded offshore slightly to begin the first
section (section A) of CTD casts toward the north. The section
(stations 102, 103, 105, 107, 108, 109, and 112, Fig. 2) was
interrupted by the occupation of stations 104, 107, 110, and 111
in order to gather additional nearshore data. CTD station 112 was
completed at 0941 UT on July 7.

The weather conditions began to deteriorate towards the north
end of section A with winds increasing to about 30 knots out of
the north-northwest and seas up to 12 feet. These conditions
lasted for the next several days forcing the ship to reduce speed
to about 5 knots on the northward sections (sections C and E,
Fig. 1).

The first station of section B (station 113, Fig. 2) was
occupied at 1220 UT on July 7. After completing this station the

ship proceeded socutheast completing the rest of the stations of




this section (stations 114 - 121, Fig. 2) by 0416 UT on July 8.
The stations of section C (stations 122 - 128, Fig. 2) were
occupied between 0820 UT on July 8 and 0350 UT on July 9 during
continued bad weather.

The first station of section D (station 133, Fig. 2) was
started at 1620 UT on July 9. Following the completion of the CTD
cast at this station the ship continued to the southeast taking
CTD casts at the remainder of the stations (stations 134 - 139,
939, Fig. 2) of this section. The final station of section D was
occupied at 0740 UT on July 10.

Turning back to the northwest, section E was started with the
occupation of station 940 at 1140 UT on July 10. All stations of
this section (stations 140 - 147, Fig. 2) were completed by 1420
on July 11. Weather began to moderate about the time section E
was completed allowing sections F (stations 152 - 155, 955, and
156 - 158, Fig. 2) and G (stations 159 - 163, Fig. 2) to be
completed more rapidly. Section F was completed by 0700 UT on
July 12 and section G by 1730 UT of July 12.

Following the completion of the last station of the grid
(station 163 Fig. 2) the ship steamed east toward station 201
(Fig. 3) to begin the second mapping of the grid. During this
steam XBT's were dropped on an hourly basis. A total of 14 XBT's
were dropped during this time (XBT stations 1 - 14 Fig. 4).

The first station of the second occupation of the grid (station
201, Fig. 3) was started at 0813 UT on July 13. The weather

during sections A thru D of the second grid occupation remained
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good and the stations were completed rapidly. Section A (stations
202, 203, 205, 206, 208, 209, and 212, Fig. 3) was completed by
0230 UT on July 13. The stations of section B (stations 213 -
221, Fig. 3) were occupied between 0445 UT and 2000 UT on July
14. Section C (stations 222 - 228, Fig. 3) was completed by 1030
UT on July 15 and section D (stations 233 - 239, and 839, Fig. 3)
was finished by 0230 UT on July 16.

The stations of section E (stations 840, 240 - 245, Fig. 3)
were occupied from south to north starting with station 840 at
0500 UT on July 16. The weather began to deteriorate again as the
stations of this section were conmnpleted. Wind speeds rose to 35
knots with seas to 15 feet. Following the completion of station
245 the ship continued to the northwest, but was able to make
only about 3 knots against the seas. Weather conditions were too
severe for the deployment of the CTD so XBT's (station 15, 16,
Fig. 4) were dropped at locations E3 and E2 (Fig. 1), and the
station at location El1 was skipped.

Due to continued bad weather and a slight southward shift 1in
the position of the filament, the CTD casts at locations F1
through F4 (Fig. 1) were skipped. CTD casts were made at the
remaining stations of section F (stations 253 - 255, 855, 256 -
258, Fig. 3) with station 258 completed at 1940 UT on July 17.

An additional station was added to the southern end of section
G (station 858, Fig. 3) because of the southward movement of the
filament, and this station was occupied at 2345 UT on July 17.

The remaining stations of section G (stations 259 - 263) were




completed by 1530 UT on July 13. This completed the hydrographic
sampling and the remainder of the cruise was spent steaming back
to Monterey Bay. The ship arrived at Moss Landing at 1530 UT on
July 19. A listing of all CTD and XBT stations occupied during
the cruise is shown in Table 1.

The personnel on this cruise were; Dr. Steven R. Ramp, Naval
Postgraduate School (NPS); Mr. Paul Jessen, NPS; Ms. Shannon
Raugust, NPS; LT. Jeffrey Best, NPS; LT. Susan Davies, NPS; Mr.
Yasushi Fakamachi, Nova University; Mr. Ronald Haynes, University
College of North Wales; Mr. Kent Forte, Monterey Bay Aquariun
Research Institute (MBARI); Mr. Bill Clinton, University of
California at Santa Cruz (UCSC):; and Mr. Chuck Cheaney, Moss
Landing Marine Laboratory (MLML).

DATA ACQUISITION AND CALIBRATION

Hydrographic data was acquired using a Neil Brown Mark III-B
CTD equipped with a Sea Tech fluorometer and Sea Tech 25 cm beam
transmissometer. A General Ocecanics rosette sampler was attached
to the CTD and was equipped with twelve 5-liter Niskin bottles
for in situ water sampling. Water was collected with the Niskin
bottles during the upcast at pressures of 500, 300, 200, 150,
100, 80, 60, 40, 20 dbar, and just beneath the surface. Water
samples were taken at all pressures for dissolved oxygen at
sections B, D, and F only (Figs. 2 & 3), and for nutrients and
chlorophyll at all stations. Water samples for salinity were
taken from the deepest bottle at each station. The CTD samnpling

rate was 32 Hz, but the acguisition software employed a filter




Table 1. List of stations occupied during the Coastal Transition
Zone (CTz88) filament study, showing date, time, type,
location, and weather.

Date Time Sta Type Latitude Longitude Wind | Agr Dewpt
(UT) No. Dir (ms ') (C) (<)

July 6 0954 101 CTD 38 11.8 123 20.8 304
1148 102 CTD 38 9.9 123 32.2 296
1428 103 CTD 38 21.7 123 36.9 317
1700 104 <CTD 38 33.9 123 39.7 314
1807 105 CTD 38 33.1 123 45.6 322
2023 106 CTD 38 44.1 123 52.8 318
2231 107 CTD 38 56. 123 54.7 320
2345 108 CTD 38 55. 124 2.0 331
July 7 0222 109 CTD 39 6. 124 11.2 319
0521 110 CTD 39 20. 123 56.1 314
0625 111 CTD 39 20. 124 2.2 327
0843 112 CTD 39 18. 124 17.5 315
1223 113 CTD 39 15. 124 44.7 317
1423 114 CTD 39 4. 124 36.7 322
1621 115 CTD 38 52. 124 27.4 322
1812 116 CTD 38 40. 124 19.9 329
2004 117 CTD 38 29. 124 11.3 320
2215 118 CTD 38 18. 124 2.9 324
July 8 0016 119 CTD 38 7. 123 54.4 321
0215 120 CTD 37 55. 123 46.1 322
0416 121 CTD 37 43. 123 36.6 311
0820 122 CTD 37 39. 124 5.0 327
1059 123 CTD 37 51. 124 13.7 317
1426 924 CTD 38 3. 124 23.3 325
1711 125 CTD 38 14. 124 30.6 324
2017 126 CTD 38 25. 124 38.9 322
2350 127 CTD 38 37. 124 47.5 317 16.38 11.34
July 9 0318 128 CTD 38 49. 124 56.1 326 16.14 11.85
1617 133 CTD 38 .16. 125 22.6 332 12.9 17.28 -
1840 134 CTD 38 34. 125 14.1 322 12.4 17.38 12.73
2038 135 CTD 38 22. 125 5.5 327 14.1 18.14 11.62
2233 136 CTD 38 10. 124 57.1 322 12.4 17.81 12.93
July 10 0028 137 CTD 37 59. 124 48.6 330 11.9 17.23 11.56
0222 138 CTD 37 48. 124 40.5 321 11.9 16.38 11.90
0423 139 CTD 37 37. 124 32.9 - - 16.32 10.87
0640 939 CTD 37 24. 124 18.7 308 16.3 16.13 12.28
1128 940 CTD 37 19. 124 49.3 331 13.9 15.49 12.87
1502 140 CTD 37 32. 124 58.0 327 11.7 15.33 13.60
1813 141 CTD 37 43. 12 7.0 324 10.3 15.47 11.82
2131 142 CTD 37 54. 125 13.& 323 12.0 16.68 12.4¢
July 11 0113 143 CTD 38 7. 125 24.0 328 10.2 16.22 1.2.95
0454 144 CTD 38 19. 125 33.2 341 11.5 15.99 1..15
0804 145 CTD 38 30. 125 40.6 317 9.9 16.08 12.10
1124 146 CTD 38 42. 125 50.0 314 8.3 15.17 12.54

11.38 8.23
11.93 8.59
12.50 9.38
11.85 9.11
12.93 9.50
12.26 9.01
12.66 -

12.57 -

13.22 9.80
11.00 9.10
12.07 9.34
14.45 10.97
15.28 12.35
15.66 12.31
15.66 11.60
13.33 11.11
12.83 10.77
13.93 11.53
14.25 11.60
14.58 11.55
14.04 11.53
15.34 11.25
l14.61 11.16
13.48 10.97
14.48 11.36
16.28 11.40
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Table 1. (continued)

Date Time Sta Type Latitude Longitude Wind p Agr Dgwpt.
(UT) No. Dir (ms ) (C) (C)
1400 147 CTD 38 54.6 125 58.5 319 5.1 14.91 13.69
1727 152 CTD 38 27.1 126 8.5 284 5.7 16.13 14.99
1923 153 CTD 38 15.5 125 59.6 305 5.8 16.10 14.86
2114 154 CTD 38 3.4 125 50.9 292 5.5 16.03 14.53
2308 155 CTD 37 51.3 125 42.4 298 6.3 15.38 14.67

July 12 0110 156 CTD 37 39.7 125 33.4 294 4.7 14.30 13.82
0219 955 CTD 37 44.8 125 37.0 309 4.6 14.60 13.13
0459 157 CTD 37 27.6 125 24.2 291 4.9 14.48 13.37
0656 158 CTD 37 17.2 125 15.6 255 3.2 14.60 13.58
0950 159 CTD 37 12.6 125 44.0 293 5.1 15.07 14.01
1139 160 CTD 37 23.5 125 52.9 309 5.9 14.65 13.42
1317 161 CTD 37 33.9 126 0.6 283 2.6 13.58 13.08
1520 162 CTD 37 47.2 126 9.7 281 4.6 14.63 14.20
1730 163 CTD 37 59.1 126 17.4 237 3.5 15.47 15.13
1857 1 XBT 37 59.7 126 5.8 249 5.1 15.54 15.11
1959 2 XBT 37 59.9 125 53.7 261 5.7 15.71 15.04
2059 3 XBT 38 1.2 125 41.8 267 5.6 16.40 14.97
2159 4 XBT 38 1.4 125 29.5 264 5.6 16.49 15.15
2259 5 XBT 38 2.1 125 17.7 261 5.8 15.85 14.85

July 13 0000 6 XBT 38 3.1 125 7.0 262 5.8 15,92 15.31
0100 7 XBT 38 4.6 124 54.4 263 5.8 15.18 14.90
0200 8 XBT 38 5.1 124 42.9 260 5.8 14.33 14.35
0300 9 XBT 38 6.7 124 30.7 285 5.6 13.50 13.%59
0400 10 XBT 38 7.7 124 17.9 288 6.2 13.58 13.83
0459 11 XBT 38 8.2 124 4.5 294 6.7 13.33 13.57
0600 12 XBT 38 9.1 123 50.2 286 o6.7 12.99 13.14
0700 13 XBT 38 10.4 123 38.2 294 6.6 11.27 11.46
0800 14 XBT 38 11.1 123 25.1 279 6.6 11.08 11.07
0813 201 CTD 38 11.4 123 22.5 - - - -
0927 202 CTD 33 10.1 123 31.9 296 6.0 11.37 11.09
1125 202 CTD 38 21.6 123 36.9 265 7.7 12.14 11.30
1320 204 CTD 38 34.1 123 39.1 280 8.7 12.65 11.53
1419 205 CTD 38 33.1 123 45.4 312 7.3 13.23 11.95
1619 206 CTD 28 44.2 123 52.8 317 6.1 13.23 12.08
1820 207 CTD 38 56.5 123 55.0 314 6.5 13.33 12.43
1910 208 CTD 38 55.3 124 1.2 328 4.9 13.20 12.20
2053 209 CTD 39 6.8 124 10.3 311 5.8 15.07 11.71
2324 210 CTD 39 20.5 123 56.5 338 2.8 12.91 11.17

July 14 0015 211 CTD 39 19.8 124 3.3 329 4.6 14.20 11.05
0201 212 CTD 39 18.0 124 19.0 311 6.5 16.54 11.89
0446 213 CTD 39 15.0 124 46.2 311 5.0 15.33 12.58
0641 214 CTD 39 3.4 124 37.7 312 6.0 14.80 12.58
0825 215 CTD 38 52.0 124 29.2 310 5.8 14.83 12.85
1016 216 CTD 3238 40.8 124 20.6 319 5.9 13,22 11.97
1209 217 CTD 38 292.5 124 12.0 315 5.7 12.70 11.84
1405 218 CTD 38 18.1 124 3.7 308 5.3 12.%0 11.72
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Table 1.

Date

July 15

July 16

July 17

July 18

(continued)

Time
(UT)

1558
1741
1932
2211
0002
0158
0354
0605
0818
1007
1239
1429
1626
1823
2016
2212
0005
0159
0504
0710
0906
1156
1431
1808
2159
0124
0250
0417
0627
0838
1010
1547
1752
1939
2346
0256
0540
0827
1150
1454

Sta

No.

219
220
221
222
223
224
225
226
227
228
233
234
235
236
237
238
239
839
840
240
241
242
243
244
245

15

16
253
254
255
855
256
257
258
858
259
260
261
262
263

Type Latitude Longitude

CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
cTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
XBT
XBT
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD
CTD

38
37
37
37
37
38
38
38
38
38
38
38
38
38
37
37
37
37
37
37
37
37
38
38
38
38
38
38
38
37
37
37
37
37
37
37
37
37
37
37

38.5
51.0

2.9
14.8
26.1
38.0
49,
45.
34.
22.
10.
59.
47.
35.
23.
19.
32.
43.
56.

19.
30.
42.
29.
15.

51.
47.
39.
27.
le.

13.
24.
34.
46.
59.

N WLWOUWROAOOHHONWLEHFROOUNNDEFEFORE OO UTO O U

123
123
123
124
124
124
124
124
124
124
125
125
125
124
124
124
124
124
124
124
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
126
126

12

55.0
49.5

w
[es]

5.
13.
22.
30.
38
47.
56.
22.
14.

5.
57.
48,
40.
31.
22.
49,
57.

6.
15.
24.
32.
41.
50.
54.
59.
50.
44,
41.
33.
24.
l6.
35.
43,
52.
59.
12.
17.

VMNNNNOWVWOAONODUTOOON VU OUREOHWREANIITODVWOFOWU®EONMAW

Wind

Dir (ms™)

311
312
292
280
290
285
295
314
289
296
338
325
330
306
311
316
308
312
316
310
323
334
332
334
331
340
344
341
337
341
328
339
343
335
339
339
355
349
346
345

.

VOOV ORI, WLEONDUOOAOOWOM

WO WOO VWL WNNEFEJWRDLE S LAY ND NI OORLOONUVTOROAKRWOYOIIOM

13.90
15.34
15.08
16.17
16.93
16.40
15.66
16.21
15.76
16.81
15.89
15.85
16.50
17.43
16.44
16.28
16.70
16.47
17.36
16.84
16.51
17.55
18.43
18.90
18.77
19.31
12.03
18.43
18.38
18.08
18.18
18.68
18.78
18.43
18.93
18.48
17.63
16.53
17.35
13.56

Dewpt.
(°c)

12
13
12
14
14
13
14
14
14

13.
15.

15

14.

14

1l4.
14.
14.
14.
14.
14.
13.

13
13
12

13,

12

12.
12.
13.
13.
13.
11.

12

12.

12

12.
12.
12.
12.

o .

.33
.15
.92
.14
.44
.82
.05
.58
.68
96
11
.00
59
.80
44
36
46
31
28
44
02
.50
.48
.89
41
.15
18
58
08
12
01
80
.27
68
.85
73
55
21
66
81




which decimated the data to a uniform series of 8616 data points.
On the 500 m casts this resulted in the acquisition of
approximately 17 data points per meter of water. CTD data were
acquired only on the downcast with a winch speed of approximately
30 mmin' to 150 m then 60 mmin' to 500 m. The data were acquired
using an HP200 computer and stored on 3.5 inch diskettes. Upon
return to shore the data were transferred to 9 track tape and
then processed on an IBM 3033 mainframe computer.

XBT data were acquired using a Sippican MK9 deck unit, T-4
XBT's, and a hand held XBT launcher. These data were also
collected on the HP200 computer, stored on 3.5 inch diskettes at
sea and processed on the IBM mainframe upon return to shore.

In addition to the CTD and XBT data, an underway data
acquisition loop recorded 30 second averages of 2 m temperature
and salinity, sea surface skin temperature, wind speed and
direction, air temperature, dew point temperature, and visible
and infrared radiation. The sensors used to acquire this data
included Seabird temperature and conductivity sensors for the sea
surface temperature and salinity, a Rosemount 100 ohm platinum
resistance thermistor for the sea surface skin temperature, an R.
M. Young anemometer for the wind speed and direction, a General
Eastern dewpoint sensor for the air and dewpoint temperatures,
and Epply pyronometers for the visible and infrared radiation.
The underway data was acquired on an HP9816 computer and recorded
on 3.5 inch diskettes. Like the CTD data, the underway data were

transferred to 9 track tape upon return and processed on the IBM

13




mainframe.

The temperature, conductivity, and pressure sensors on the CTD
and the temperature and conductivity sensors used with the
underway sampling system were calibrated shortly before the
cruise. The pressure calibration was carried out using a Chandler
Engineering dead weight tester as a standard. At 10 equally
spaced pressures from 50 to 500 dbar, indicated pressures from
the standard and the CTD sensor were recorded. The differences
between recorded values were within the stated accuracy of the
sensor (+/- 1.6 dbar) thorefore no pressure correction was
applied.

The temperature calikration was done using a Seabird
temperature sensor as a standard. This standard sensor is
recalibrated by the manufacturer approximately every six months.
A temperature bath of 70 - 80 liters of fresh water in an
insulated tub v is used to compare the standard and CTD sensors at

1 °C increments from 0 - 20 °C. Thirty data points were collected

at each temperature and then averaged to yield a single value for
each sensor. A regression analysis was run on the 21 data points
revealing a linear difference between the standard sensor the CTD
temperature sensor. The coefficients were 0.998543 (slope) and
+0.047536 (intercept). The same procedure was used to calibrate
the Seabird and Rosemount temperature sensors used in the
underway acquisition system. The regression for the Seabird
sensor used to measure the 2 m temperature was linear with a

slope of 1.0027 and an intercept of +0.0087. The best fit for the

14




relationship between the resistance cf the Rosemount thermistor
and the reference sensor temperature was a 2" order polyncmial
(y=ax2+bx+c) with a=0.001728, b=2.202511, and c=-237.9795.

The conductivity calibration was carried out using a Guildline
Model 8400 Autosal as a standard. A constant conductivity bath
was used to compare the standard and sample sensor conductivities
at five different conductivity levels. Ten samples were taken at
each conductivity level and averaged to yield a single value for
each sensor at each conductivity level. Regression analysis was
used to compare the sample cell conductivities (CTD and underway)
with the standard sensor conductivities (Autosal). A linear
correction was found for the CTD sensor with coefficients of
1.023828 (slope) and +0.005897 (intercept). The best fit for the
Seabird conductivity senscr used in the underway system was a
linear correction with coefrficients of 1.00585(slope) and
+0.0000115 (intercept).

A total of 114 water samples were taken at 114 CTD stations for
further calibration of the CTD salinity data. The CTD pressure,
conductivity and temperature were noted as each sample was taken.
These numbers, after applying the pre-cruise calibration
coefficients, were used to calculate salinity and the results
compared with the water sample salinities calculated using the
Guildline Model 8400 Autosal in the laboratory. The station,
depth of sample, CTD salinity calculated using the pre-cruise
calibrations, sample salinity from the autosal, and difference

between CTD and autocsal salinities are listed in Table 2. The




Table 2. Differences between salinities (psu) calculated
using the corrected CTD pressure, temperature, and
conductivity readings and those of the water samples
at the same depth measured by the Guildline Autosal.

STa P (dbar) CTD SAL BOTTLE SAL DIFFERENCE
101 146 34.021 34.005 0.016
102 490 34.203 34.190 0.013
103 500 34.209 33.295 0.914
104 171 34.008 34.065 -0.057
105 502 34.231 34.219 G.012
106 504 33.842 33.830 0.012
107 137 34.080 34.067 0.013
108 504 34.261 34.248 0.013
109 500 34.341 34.227 0.114
110 144 34.112 34.103 0.009
111 501 34.254 34.210 0.044
112 452 34.181 34.175 0.006
113 491 34.117 34.100 0.007
114 498 34.182 34.170 0.012
115 500 34.160 34.159 0.001
116 498 34.201 34,188 0.013
117 485 34.252 34.236 0.016
118 515 34.280 34.349 0.031
119 501 34.104 34.096 0.003
120 500 34.215 34,205 0.010
121 498 34.246 34,232 0.014
122 496 34.214 34.199 0.015
123 493 34.228 34.216 0.012
124 4938 34.189 34.176 0.013
125 500 34.229 34.211 0.018
126 489 34.110 34.107 0.003
127 507 34.120 34.109 0.011
128 500 34.167 34.164 0.003
133 497 34.077 34.065 0.012
134 500 34.100 34.082 0.018
135 4938 34.123 34.116 0.007
136 495 34.235 34.217 0.018
137 4938 34.235 34.226 0.009
138 499 34.200 34.190 0.010
139 498 34.240 34,228 0.012
939 503 34.1R3 34.171 0.012
940 499 34.261 34.247 0.014
140 499 34.228 34.216 0.012
141 498 34.201 34.187 0.014
142 496 34.233 34.183 0.050
143 500 34.237 34.220 0.017
144 499 34.090 34.080 0.010
145 477 34.070 34.065 0.005
146 493 34.081 34.069 0.012
147 499 34.105 34.293 0.012
152 4928 34.0%5 34.085 0.010
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Table 2. (continued)

STA P (dbar) CTD SAL BOTTLE SAL DIFFERENCE
* 153 510 34.081 34.069 0.012
154 502 34.104 34.091 0.013
155 487 34.162 34.146 0.016
. 156 498 34.224 34.198 0.026
955 498 34.156 34.147 0.009
157 499 34.223 34.210 0.013
158 502 34.232 34.224 0.008
159 502 34.226 34.202 0.024
160 501 34.221 34.212 0.009
161 499 34.209 34.203 0.006
162 499 34.089 34.131 -0.042
163 499 34.069 34.057 0.012
201 181 34.056 34.040 0.016
202 499 34.213 34.203 0.010
203 498 34.214 34.202 0.012
204 196 34.087 34.078 0.009
205 498 34.154 34.145 0.009
206 499 34.175 34.165 0.010
207 143 34.011 34.003 0.008
208 502 34.228 34,220 0.008
209 497 34.221 34.216 0.005
210 179 34.068 34.059 0.009
211 502 34.229 34.219 0.010
212 499 34.139 34.134 0.005
213 501 34.173 34.161 0.012
214 502 34.151 34.143 0.008
215 496 34.222 34.201 0.021
216 500 34.215 34.208 0.007
217 503 34.211 34.202 0.009
218 502 34.208 34.199 0.009
219 499 34.247 34.235 0.012
220 499 34.235 34.223 0.012
221 501 34.235 34.218 0.017
222 502 34.166 34.157 0.009
223 500 34.218 34.208 0.010
224 499 34.2456 34.232 0.014
225 499 34.296 34.238 0.058
226 499 34.183 34.168 0.015
227 501 34.142 34.127 0.015
228 502 34.176 34.165 0.011
233 499 34.151 34.129 0.022
234 500 34.153 34.132 0.021
235 502 34.157 34.148 0.009
236 499 34.128 34.116 0.012
237 496 34.197 34.136 0.011
238 501 35.125 34.181 0.014
. 239 501 32.216 34.2v3 0.013
839 34995 35,206 33.191 0.015
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Table 2. (continued)

STA P (dbar) CTD SAL BOTTLE SAL DIFFERENCE
840 502 34.248 34.235 0.013
240 501 34.227 34.218 0.009
241 501 34.192 34.180 0.012
242 502 34.209 34.195 0.014 :
243 500 34.176 34.159 0.017
244 500 34.139 34.118 0.018
245 501 34.091 34.081 0.010
253 500 34.085 34.097 -0.012
254 504 34.171 34.159 0.012
255 500 34.107 34.103 0.004
855 485 34.161 34.148 0.013
256 501 34.211 34.198 0.013
257 500 34.238 34.227 0.011
258 501 34.249 34.237 0.012
858 502 34.163 34.149 0.014
259 500 34.169 34.14° 0.021
260 498 34.238 24.226 0.012
261 499 34.220 34.209 0.011
262 497 34.135 34.121 0.014
263 501 34.076 o 6L 0.014
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points at stations 103 and 109 were considered eroneous and were
eliminated before further calibration was done. The mean and
standard deviation of the differences between the remaining CTD
salinities and sample salinities were calculated. The mean
difference was +0.0126 with a standard deviation of 0.0148.
Points further than two standard deviations from the mean were
assumed erroneous and were not included, eliminating samples at
stations 104, 111, 142, 162, and 225. A new meanh and standard
deviation were calculated using the remaining 107 points. The new
mean difference was +0.012 with a standard deviation of 0.0052.
As a result of these differences a constant of -0.012 was added
to the CTD salinities. This was the final calibration made to the
CTD salinity.

Light transmission was measured with a Sea Tech 25 cm beam
transmissometer. The fraction of light transmitted over the
length of the beam is related to the instrument voltage by the
formula:

T = ((A/B) * (X-2))/V
where T is the fraction of light transmitted over the length of
the beam (25 cm), A is the factory air calibration, B is the nmost
recent air calibration, X is the measured voltage, Z is the zero
offset, and V is the full scale instrument voltage. For this
instrument A and Z were taken from the factory manual and were
4.760 and -0.002 respectively. B was observed to be 4.535 by Dr.
Tom Dickey of the University of Southern California. The fraction

of light transmission (T) was converted to beam attenuation
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coefficient "c'" using the formula:

T = e
where x is the path length (Jerlov, 1976). Solving the above
equation for ¢ with a path length of 0.25 m yields:

c = =-4.0 * 1n(T)

In situ fluorescence was measured with a Sea Tech fluorometer.
The raw instrument voltage can be converted to chlorophyll "a" in
mg m’ using a linear correction based on the chlorophyll "a"
values of the in situ water samples. The calibration coefficients
varied spatially, day vs. night, and as a function of pressure.
Due to this variability no calibrations are applied to the raw
fluorometer voltages in this report. Fluorometer calibration
information is provided in Appendix I which contains the
chlorophyll "a'" fluorescence, the phaeopigment values, and the
raw fluorometer voltages associated with each sample collected
during the cruise (provided by Dr. Francisco Chavez, MPARI).

DATA PROCESSING

After the raw CTD data were transferred to the IBM 3033
mainframe computer at the Naval Postgraduate School, the
temperature, conductivity, and transmissivity corrections
described were applied to produce profiles of corrected pressure,
temperature, conductivity, beam attenuation coefficient (beam c),
and raw fluorescence voltage. Salinity was calculated from
corrected values of temperature, pressure, and conductivity
according to the algorithm of Lewis and Perkin (1981). Severe

spiking due to system malfunctions was eliminated from the
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salinity signal with a search for vertical salinity gradients

greater than 1.¢ psu m'. Bad points were replaced using linear

interpolation. Time lag spikes were eliminated by discarding
salinity data in regions where the vertical temperature gradient
exceeded 0.2 °C m' and replacing the discarded data with linearly
interpolated values. Finally the data were averaged within 2-m
intervals and visually examined for any remaining outliers missed
during processing. If found, these points were replaced with
linearly interpolated values. The final salinity correction (as
described above) was then applied.

The density anomaly (y) at atmospheric pressure was calculated
using the corrected values of temperature and salinity and the
appropriate algorithms found in Volume 4 of the International
Oceanographic Tables (UNESCO, 1987).

DATA PRESENTATION

The CTD station positions and numbers for each part of the
cruise are shown in Figs. 2 and 3. The XBT station numbers and
positions are shown in Fig. 4. Maps of hourly averaged wind
vectors during each part of the cruise are presented in Figs. 5
and 6. Hydrographic data are presented in the form of horizontal
maps, vertical sections, and vertical profiles. Maps of surface
temperature (T), salinity (S), and dynamic height relative to 500

db (£AD,/500) for each part of the cruise are presented in Figs.

7 - 12. Vertical sections of temperature, salinity, and the
density anomaly at atmospheric pressure (y) from the CTD data are

shown in Figs. 13 - 26. Sections from part I are shown in Figs.
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13 - 19 and those from part II in Figs. 20 - 26. Fig. 27 shows a
vertical section of temperature from the XBT drops made between
parts I and II of the cruise. Selected data from each CTD cast is
presented along with vertical profiles of temperature, salinity,
density anomaly at atmospheric pressure, raw fluorometer voltage,
and beam attenuation coefficient (beam c¢) in Fig. 28. Fig. 29
presents the XBT data in the same form. In these two figures an
asterisk next to a point in the data listing indicates that the
point is an interpolated value.
ACKNOWLEDGEMENTS

This work was funded by the Office of Naval Research and the
Naval Postgraduate School's direct research funding. We thank Ms.
Melissa Ciandro and Mr. Bob Whritner of the Scripps Institution
of Oceanography for the real-time transmission of the satellite
AVHRR sea surface temperature data to the R/V POINT SUR. The able
assistance of the officers and crew of the POINT SUR are much

appreciated.

22




40.00

u CTZ88 GRID I
7/5/88 — 7/12/88

39.50 I~

39.00 |-

38.50 -

Latitude

38.00 |-

3750 -

{ inch = 20 ms™’

37.00 { | | 1 I 1 |
-127.00 -126.00 -125.00 -124.00 -123.00

Longitude

Figure 5. Hourly averaged wind speed (msJ) and direction
measured at 10 m height from the R/V POINT SUR during
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Figure 7. Map of surface temperature (°C) during part I of
cruise CTZ88, July 5-12, 1988.




40.0

~ CTZ88 GRID 1
7/5/88 — 7/12/88
Sfe. Salinity
39.5
39.0
Q
E
S 385
pree)
@
I
38.0
37.5
37.0 1 | | 1 L | L
-127.0 -126.0 -125.0 -124.0 -123.0

Longitude

Figure 8. Map of surface salinity (psu) during part I of cruise
CTZz88, July 5-12, 1988,
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Figure 9. Map of the dynamic height (dyn m) of the sea surface
relative to 500 dbar during part I of cruise CTZ88,
July 5-12, 1988.
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Figure 10. Map of surface temperature (°c) during part II of
cruise CTZ88, July 13-19, 1988.
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Figure 11. Map of surface salinity (psu) during part II of cruise
CcTZ88, July 13-19, 1988.
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Figure 12. Map of the dynamic height (dyn m) of the sea surface
relative to 500 dbar during part II of cruise CTZ88,
July 13-19, 1988.




"I 3xed Jo ZTITU pue ‘60T ‘80T ‘90T ‘50T ‘€0T ‘zOT

w:oﬁumumosusouw Awemxv ATeuoue A3Tsusp (o pue ' (nsd)

A3tutTes (q \AUOV aanjexsadwsy (e jo SUOTD9S [edT3I8A €T 2anbtd

<01 €0l GOT 901 80T 601 cll

WM 0T (0,) IYNLVEAINIL
o 88710

00¥ 004G

00¢

D) OSSO ]

00

001




*qgeT 92anb

Td

k%b
00
—
S -
00 ¥© Q
00pE — J/qu r :
S
: : cb
\mvm@ GL'ECE mN.mm. | @\\O@.ﬂnﬁ
B 05 p e — om.mm/ o = 00 € \h
APIIIIMWHHHHHHHMMHM\ 4 i\\\\\\\
201 €01 S0T 901 801 607 AR
W 01 (NSd) . “INI'TVS

-

68ZLD

002 00€ 00¥ 009
(Qp) aanssaa ]

001

0

32



601 oTT <
—

(1) WoNv ALISNAQ

B8Z.LD



°I
33ed Jo TZI-€IT SuoTiels 4lD wolJ Arewoue Ajrsuap (o
pue ‘'A3turres (q ‘@anjeiadwal (e JO SUOT3D9S [eDT3AdA “PT 2anb1g

N °
09=—-_0 \\/ﬂ/, .©%|i\\\lmw
Q.

,Q,AHVIJHNH /////Il\\OAM

T
00¢€

J
©
o)
QO
NOREN
Q
5/ 5
002
(Qp) aanssaad

)
| 06 g6 <
HllLu JIJfUHHHMW:ﬂhﬂ/{\llllﬂWMNMWw\M\\N\‘ o

121 021 611 8IT AT 911 <SIT ¥11 €11

WM 071 (0,) AINIVIIINIL
- 88ZLD

;
4



“qv

T =2anbtyg

009

! | T
002 00¢€ 00¥

(Qp) sanssaad

T
001

12l 0<l

N 0T
—

611

81T

LIT 911 GIT ¥I1 €11

(NSd) ALINITVS
88ZLD

0




opY |anbrtd

//\x

-
00¢€

(Qp) sanssaad

7
!

@
Z
00T

el o<l 611 8IT 4LIT 911

G11

Y11 €11

W 0T (£) WONV ALISNEJ

i

88ZLO

000G

010) %

002

0

34




"I 3aed Jo gzI-GT1 pue
‘v26 ‘€21 ‘221 suorjels QLD woijl Arewuoue A3tsusp (o
pue ‘Ajtuties (q ‘sanjexsadwsal (e JO SUOT3OS3S [EOTIIDA °"GT 2anbrg

<G

00V

|

006

1

002
(D) 2.INSsOI (]

|

001

ccl £21 ¥c6 ccl 9cl el gcl

WM 0T (0,) IYNLVIIINIL
. 88ZLD

006G

0

37



*qsT @2anbtd

I

00€
IANSSo
33

1

00¢

(ap)

001

A gel 26

Gel

921 221 ge1
(NSd) ALINITVS
88710

00G

00¥v

0

I



*2GgT @anbtd

—

|

001

22l g3l y26 Gal 9¢1 Ll 82l

W 01 () WONV ALISNJIA
— 88710

00¢

(Qp) aanssadd

002

0

3N



*1 a3aed jo
6€6 PU®R 6EI-£€T suoTie3ls ald woxj Arewoue A3Tsuap (o
pue ‘A3tutrres (q ‘sanjexadwusal (e JO sSUOT3OaS TedTIIdAA °9T 3anbrtd

009G

©
|
010]7%

I
00€

o
(o2
/>
002

(Qp) aanssald

o
C'\—‘) (
\\ .
1
001

T \\\\\:

666 6E1 B8ET Lgl 9¢g1 <€l PEl €€l

WM 0T (0,) TINIVIIINIL
— 88Z.L0

J



*q9T 2anbrd

I

| |
00€ 00¥
(qp) aanssaad

00c

!

001

6E6

661 8ET L&l 9€1 GSgl ¥El EEl

mior (1Sd) ALINITYS

—

88ZLO

0049

0

4l




"091

aanbtg

006

1 1 T
00¢ 00€ 616 %

(ap) @anssaad

T
001

6E6 @m: gel LET 9¢l <el ¥E1 €l

N 01
——

(4) WONV ALISNAQ
88ZLD

0




*I 3aed 3Jo
LYT-0VT pue 0b6 sSuorizels qlLd woxrj Afeuwoue A3rsuap (o

pue ‘A3turies (q ‘sanjeizadwal (e JO SUOTIOIS [eOTIIIBA LI 3INDBTJ

(0)]
O
(]
N
— O
(-]
A
W
- D
o W
)
-
-
%8
— O~
o o
P
fonry
- O
o
o

o¥6 Ovl T¥l1 2g¥l E¥1 ¥¥I GPT 9¥P1 LPI

WM 01 (0,) IINLVYIINIL
— 88ZL0

43




*qLTI @anbtd

1

-
00¥

00€

002
(Qp) sanssaad

|

001

0ov6 Ovl

NA 01
—

wl 2¥1  €¥l ¥P1 G¥1 9P1 Lb1

(NSd) ALINITYS
88710

009G

0

’
Y




‘oL T 2anbtd

\\\\\\@&@\I////;wmmll///l

Q
Ne
Q
{

—

001

ov6 Ovl

W OT
—

%1 ¥l ¢€v1 ¥¥1 GS¥1 9¥1 Lyl

(4) WONVY ALISNAA
88710

00E 018)7% 00G

(Qp) aanssa.ad

002

0




*I 3aed jo 8G1-9GT
pue ‘GgGe ‘GGT-ZGT sSuoijels (LD woxj Afeuoue Kytsuap (o
pue ‘A3turies (q ‘sanjeaadusl (e JO SUOTIDIS TROTIADA 8T 2anbtyg

— o
P O
\ K =
_ "0 -0
Q@/\\ \nQ.@\!\\\\\\\m. o
.« .
83
O W
N
-
o)
o
e
P
6
-
8GT /G1 9G1 GGG GG $G1 £G1 2G1
N 0T (O,) IANIVIAINTL

— 88710

46



‘q8T aanbtyg

Q
QO
>
O
@]
<
(o]
\\
00¢

0
o
)
S5
Vo)
™~
op!
ap)
]
00¢

009

T
00V

((Ip) 2dnssadd

T
00T

8G1 LG1 9GI cG6 GGl

0

¥C1 gel Gl

(nSd) ALINITVS
88ZLD

s 7

-+



*0gT 2anbtd

\ \ v@m/ﬁwmﬂ\l\l
/lwmmlll\l\.l &@@ OQN{N@N\\\\\

006G

00%

00¢
43

r

002
(Qp) aanssadd

001

— }@@@N\\\\\ e es—
I/t//mmml/ .ﬁom@\\\mwml\\\\w —
m«m\lmvm%
NN .
8GT LST 9GI GC6  GGI $GT £S1 2G1
N 01 (L) WONV ALISNIQ

L 88710

0




I
axed Jo €9T-6GT SuoTieas Ald woxjy Afeuwoue A3rsuap: (o
pue ‘Ajtutres (q ‘e@anjexsdudl (e JOo SUOTIDDS TedTIABA 6T 2anbrg

) I =
& N T L

\ 0°

T
00¥%

|
\
i

0,
<
B
\ | \
002
(qp) sanssaid

]
|

%
il

kﬂ/’i.,//ug S—— g0V == V1igg1
6GT 091 191 S91 £91
WM 01 (O,) IMNIYIIINAL

— 88710




‘qel ¥anbty

|

00¥

00€

-

00¢
(Qp) aanssaad

00T

S91 €91
(NSd) ALINITYS
88710

009

0

50



‘06T @anbtd

006G

T 1 T
002 00€ 00?

(Qp) aanissaaq

T
00T

\\.\\
gos——2"
\ll\\\\\\\\\ o
o]
\@ QG
Aum%v g
| el
6GI 091 191 291 £91
WM 0T (4) WONV ALISNAQ
— 88710

0




-I1T 3aed jo zizZ pue ‘e0Z ‘s8oZ ‘902
‘G0z ‘€0z ‘zoz suotr3jeas alO woxj Arewoue A3Tsusp (o
pue ‘Katurtes (q ‘sanjexadusly (e JO SUOTO3S TeDOTITABA °*0¢ 2anbTd

/owf.l’}o.m /f
0 4
gy S'9 o5 //o.@\/ @/
— or/o.\ /m.@ S9
) < -
\‘ I/o. /ounil\.\
/ Oka /vd
D
° S / F -—
«(\ .@\ o G'L -
N
ﬁo.mf\\ /o.m\\\\\\\
- T ..
ga— °° Q@IJ////IIMMHHHHI\@@Ammm;
M . m.@/o.@w
% =g 00r==58=cnzm
~ T s = 2
202 €02 o> 902 802 602 212
W 01 0,) FINLVYIINIL

— 88Z.LO

002 00€ 00¥ 005
(Qp) o.mssaad

001

0

52




*qoZ 9anbtg

<
O
S
L
B
)
"
8w
02
© )]
-
- o)
C V)
\\z\oo;,qC QQM ao\rmmu
00 V¢ QO oy
Q0
— ol d -
o G B
T BAbE wAmm// o T S
.ﬁmv O@Au /I\
i “ep__ g
_ -

20< £0c G0< 902 802 60<S c2le

WY 01 (NSd) ALINITVS
— 88710

w3




‘002 @anbid

@ —_—— e
L ggs_— 8¢ m@m//////
89z —

mmw///IL

i

|
00€E 00¥
(ap) aanssat

00¢

l

001

202 £0<c 0 902 80¢ 602 cle

NN 0T () WONV ALISNIC
. 88710

009G

0

D



3xed ;o T
ZZ-~
pue 'A3TurTES

‘12 sanbry

o
\O
. -
< =
— QO
<

iy,

~

)

7))

n

c

it

o ®

S

"
o 3
O
O
Q

g gz
0,) JINIVYTdWg
88710

vig g1z

55



*q1Z @2anbrg

— 0gee
N

/O\

S)
an 00V —— oo.wm /\

UA £g
mm

~

QY

c

Oﬁ@c

p\ O\Z

J

00V

|

00€

]

002
(Qp) aanssaad

I

001

g 0d2

W2 01
i

6lc

gle 41¢ 9lc

mﬁm 30 mHN

(NSd) ALINITVS

887210 -

006G

0

36



*OTZ 2anbig

006G

T | T
00¢ 00€ 00¥%

(qp) aanssaad

:
00T

N 0T

—

(L) WONV ALISNAQ
88Z1)

0




“II

axed Jo gzz-zzz suotiels gldo woxj Arewoue Ajrsuap (o
pue ‘A3turies (q ‘@anjeradwsl (e JO SUOT3DaS [eOTIIBA *TT aanbtd

. \\\.\.Iw
% i
Q 09—
. g9
S'9 / G9
_ 99 m.m\\\\\
[ ——

e — e S g
cee €22 ves G2 92 LSS 8ce
W 0T (0,) IINIVYIIINAL
A 88ZLD

002 00€ 00F 009
(Qp) aanssaad

001

C

58



*qzz @2anbtg

00
(ap) a.anssaa

e e oS e 952 L33 ol
WM 0T (nSd) ALINITYS
N 88710

006G

00¥

00¢

001

0



‘ozz 2anbtd

Q9% — 1
. n.\\\\\\\\
g9z 892 892 g9
@.@m\\\\
99z -@.mmif/!w.@m\\ gz —
¥ 97 -
ey v 92 5O ——
— oo % SRN @ —
”HHHHHHHumYmmWMMMMMMMWmw\mmwllllll\\ .
==V
> - 4
VA £ce Yoo ced 9ce LSS 8¢
WM 01 (L) WONV ALISNAQ
R— 8GZLD

002 00€ 00F  00S
(qp) aanssaq

001

0

I

H




*ITI 3xed 3o
68 pue 8gzZ-££2 SUOT3elS (IO woaj Arewoue A3Tsuap (O
pue ‘Aaturres (g ‘@anjexadwusal (e Jo SUOT3O9S [EOTIABA *€2Z 2anbTJd

0049

T 1 T
002 00¢& 00%

(Qp) aanssauad

1
001

0

vee €8l

WM 01 (0 ,) RANLVIIINIL
— 88Z.LD

hHl




*qgz aanbtd

-
00¥

008
(Qp) aanssald

|

00¢

1

001

6€8 6ES BEC L& 9€g CE2 PES €EZ

W 01 (NSd) ALINITVS
— 88ZLD

00¢

0




*o¢Z aanbryg

\

00¥%

/
\E

o,
ej
C

1

©,
e
c

sg]
> 8
o
& & {
.
RS}
¢

ol

e
\N\
O
W O O

o

QV]

77 ]
\
\

!
\
\

i

iii%l
M o
<0
A, QA

|
P
N

|
\
i

/
e

e ———

00€

002
(qp) aanssaa

00T

68 6€c B8EZ LEZ 9€2 GEc PES EEC

WM 0T (£) NONV ALISNAA
— 88ZLD

00G

0



*II 3xed jo
Gyz-0bZ pue 0vyg8 Suoriels dLD wox3l Afewoue Ljrsuap (O
pue ‘Katurtes (q ‘@anjeaadwsl (B JO SUOTIDdS TeOTIIBA ¥ aanbtg

— o
- e /J//:@Mw MW
lII.O.@.ll\\\\\\\\ 0 @.)II//HMV .
- oﬁwlljimw
/ I}”lmm .
99 g9 — I~
I ) oL mvme
S \\\\\\\\\\\@.P.\\\t\s\\\\ .
0 06 B
g . e o T——— ©
WHHHHHHW//: \\\\\\\\ MW\\\\\\\.@.Ha \\\111\11.. = S
1{0.91.[!?. mﬁ\\é\\ﬂ\«\\\m\hwoiwmmﬂmﬂt ——
— \\\\_\\ﬂ!\ —_— [
mmﬁ/\ == 0Vizggl~ poi— S51=
unuuwwwmuﬁyf ~ mwﬂm\ﬁw‘\ \\\\\|\\1Wt|\\\\\\\\. o
owm ota 198 AL cve
N 0T (0,) IYNIVIIINT],

— 88ZLD

(Qp) aanssadq

.
)




*qyz sanbrg

| ——GLEE

SLee
A\m\\mmm

I
00V

00€

I

002

0GEe

00te

|

001

ove ove
NM 0T

S e oF o
(NSd) ALINITVS
88ZLD

005
(Qp) a.mssaay

0

S35




‘opz @anbrd

—————g9zg —— 8¢

)
0
O
¢
I

|
|

>

Yve G¥e

(L) WONV ALISNAQ
88Z.LD

002 00€ 00F 008
(ap) aanssag ]

001

0

S




*II 33ed Jo ggz-96G2

pue ‘gG8 ‘6GZ-£GZ suoTiels QLD woxj ATewoue A3Tsusp (o

pue ‘Ajtutres (q ‘@2anjexsdwsl (e JOo sSuoT308S TedT3a9A °*GZ @anbiy
-}
09079
. \
- O
) )
T,.Hu
LS o
o wn
ﬁ\u
-
0 7
=)
=
_ o
o
E——— . S AR RS ¢\
==——0¢cl==—=-001=Z 0" 29T —_ g%
e R o A -
8G<2 LGS 9Gc GGBGGS +Ge £Ge
NN 0T (0,) TANIVIIINIL
88710



*qsz aanbtyg

I

00€

002
(Qp) 2anssad

I

001

G2 £G
(N1Sd) ALINITYS
88710

J
<

009

00V

0




*0GZ @anbiyg

|

] 00€
(qp) aanssaa ]

00<¢

I

001

9GS

S GGBGCGC

+G2

£ee

(£) WONVY ALISNAQ

88210

008G

00

0




I 3jaed jo

£€92-6G2 pue ‘ggg suor3jels glO woxjy Areuwoue A3Tsuap (D
pue ‘KjtutTies (q ‘sanjexadwsl (e JO SUOT3OdS TeDTIIBA 92 aanbtd

\.\\Hu!l

@.@iul

GG

—

00v

i

002
(Qp) @anssald

|

001

— T e T T T \I\\\\W\\\\,\ M\\\\‘MH - m m. ¢H -
Ee==coz oSl < =gel=gV =681~ 3
VNS o L
838 602 092 192 =92 €92
N 01 (9,) TINIVIIINAL
— 88710

O,
o
o

00¢€

0



"q9Z 2anbtg

00¥v

i

00¢

|

002
(Qp) aanssaad

1

001

192

<93 £9¢2

(nsd) ALINITYS
88ZLD

006G

0



‘092 aanbtd

g%
g92 ——
g9y ——
sele] 6GS 092 192 292 €92
NI 01 (L) NONVY ALISNAQ

e 88ZLD

002 00€ 00%¥ 009
(Qp) a.anssaad

001

0




*882LD 3STNad 3JO ¢
- T suoTjels JdX I03j aanjexadws) JO UOT3DaS TeDTIABA *LZ 2anbrd

o

)

ﬁ S
o. ) .

Q
@O
%
\:3
2
O
0@]
e} ;
@ \
<.
&0
i
002

- ﬂ// e =
Q —C9
/ - \n.o& I
NG Op@ A{OP.\.\ 8”«%
!
S ot L ~
o
=

\ES
:

¥l €1 <1 1T 0Ol 6

WM 01 (0,) MNIVITINIL
— LaX 88ZL0

0

v hy
|

~ o |l
"
Ry




Figure 28. Data listings and vertical profiles of temperature
(T), salinity (psuj, density anomaly (y), specific
volume anomaly (&), dynamic height (ZAD),
transmissivity (beam-c), and flucrometer voltage for
all CTD cast of cruise CTZ283.
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