1989 - 4

HYDROGRAPHIC DATA FROM THE TEXAS CONTINENTAL SHELF AND
THE NORTHWEST CONTINENTAL SLOPE OF THE GULF OF MEXICO:
TEXAS INSTITUTIONS GULF ECOSYSTEM RESEARCH CRUISE 89G15

Sea Surface Temperature map
NOAA-1l pass at 14:04 LDT
on 10 Nov 89, courtesy of
Univ Texas Ctr for Space Res §
(Dr, Melba Crawford)

Technical Report 89-05-T of the Department of Oceanography
of Texas A&M University, College Station, TX 77843

Prepared for the US Minerals Management Service by the Technical Support Services Group of

Texas A&M University to archive oceanographic data collected in collaboration with researchers
from Center for Space Research of University of Texas; Direccion General de Oceanografia Naval de
Mexico; and Instituto de Ciencias del Mar y Limnologia, Universidad Nacional Autonoma de Mexico

\

N

for TAME Technical g(ﬁ)port Services Group

19 December 1989
(D.C. Biggs, Technical Editor)



ABOUT THIS PUBLICATION:

Partial funding was provided by the Minerals Management
Service under contract East Breaks Ship-of-Opportunity
Agreement, Contract Number 14-12-0001-30501. For additional
information about this document, please contact the
Environmental Studies Section (LE-4), Gulif of Mexico OCS
Region, 1201 Elmwood Park Boulevard, New Orleans,
Louisiana 70123-2394, (504) 736-2896.



CONTENTS

ACKNOWLEDGMENTS
BRIEF DESCRIPTION OF CRUISE AND SCIENTIFIC RESULTS
TYPES OF OBSERVATIONS; ROSTER OF SCIENTIFIC PERSONNEL
RECORD OF POSITIONS AND STATIONS
MARINE COASTAL WEATHER LOG
SURVEY OF CYCLONIC CIRCULATION
SUMMARY MAP: CRUISE TRACK AND CTD + XBT STATIONS
CTD AND XBTDATA
SUMMARY MAP: DEPTH OF THE 15C ISOTHERM
COMPOSITE T/S DIAGRAM, ALL CTD STATIONS
BOTTLE DATA
COMPOSITE PLOT: N03+N02 v TEMPERATURE
COMPOSITE PLOT: P04 v TEMPERATURE
COMPOSITE PLOT: Si03 v TEMPERATURE
GALVESTON BAY SAMPLING

5-7
g-11
12
13

14 - 105
106
107

108 - 156
157
158
159

160 - 163



ACKNOWLEDGMENTS

Texas A&M University funds the shiptime and provides partial salary for technicial specialists in a
Department of Oceanography pool comprised of autoanalyzer technicians, electronics technicians,
and other marine technicians who support each of the TIGER Training and Research cruises of
R/V GYRE. A cooperative agreement 14-35-000130501 with the US Minerals Management
Service supports the at-sea participation of four TAMU technicians on TIGER cruises and the
preparation of technical reports to archive and share the hydrographic data.

MMS also provided the XBTs that we deployed on cruise 89G-15; the three cases of T7 Sippican
probes that we used in November 1989 were the remainder of a shipment of seven cases this
agency had provided TAMU in the fall of 1988 for "rings" cruise 88G-035, through arrangement
with Science Applications International Corporation in Raleigh, N.C.

COLLABORATION WITH OTHER INSTITUTIONS

Cruise 89G-15 was planned in collaboration with colleagues from the Mexican Navy and Mexican
National University and from the University of Texas in Austin. Cruise 89G-15 was the third field
effort in an ongoing AMIGO program (Analysis Multidisciplinario de Investigaciones de Golfo
Occidental) that has been planned as a five-year project between TAMU and Mexico's Direccion
General de Oceanografia Naval. As for previous cruises in Fall 1987 (87G-11) and Fall 1988
(88G-05), two Mexican researchers from the Navy flew to Texas to join us for the fieldwork, and
we were joined as well this year by a third Mexican scientist, Dr. David Salas de Leon who flew
up from the Insttuto de Ciencias del Mar y Limnologia at UNAM. Cruise 89G-15 also marked the
first "rings" cruise in which our at sea work was guided by same day insights into the mesoscale
circulation field that could be provided by environmental satellite imagery: beginning in early
November 1989, Dr. Melba Crawford at the UT Center for Space Research monitored AVHRR
data that were collected by NOAA-11 twice daily from morning and afternoon satellite passes over
the NW Gulf of Mexico. An image that she processed and FAXed same day to the ship on 10
November (the day before we sailed) is featured on the cover of this report; it is annotated with the
location of hydrographic stations made on 89G-15 to illustrate the dominance of eddy-like features
in the surface circulation field. Note the surface expression of a mesoscale cyclonic circulation that
was centered near 26N and 95W (visible as an elliptical region of cool surface temperature
bounded to the north, east, and south by warmer water); note also the mesoscale warm filament to
the north of the cyclone, as well as the fine-scale eddy variability of surface temperature over the
continental shelf inshore of this warm filament.
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. . . the crew chartered to staff GYRE from Hombeck Offshore Services and to Deck Engineers
Desmond Rolf and David Barrow, who sailed with us from the TAMU Marine Operations group in
Galveston to run GYRE's winches, cranes, and A-frames.



GYRE CRUISE 89G-15 D.C. Biggs, Chief Scientist

BRIEF DESCRIPTION OF CRUISE AND SCIENTIFIC RESULTS

Training and research in support of the Texas Institutions Gulf Ecosystem Besearch
program was conducted with a full shipboard science party of 21 persons, made up of Chief
Scientist D.C. Biggs, 2 visiting scientists from the Direccion General de Oceanografia Naval in
Mexico City, a visiting oceanographer from the Instituto de Ciencias del Mar y Limnologia at
UNAM, a research associate plus 4 graduate students and 8 technicians from the Department of
Oceanography at TAMU College Station, a research assistant from the Geochemical and
Environmental Research Group at TAMU College Station, two research assistants from TAMU
Galveston, and a visiting scientist from the Gulf Breeze Environmental Laboratory in Panama
City, Florida.

Cruise 89G-15 departed Galveston at 8 AM on 11 November and after 9 days at sea
returned to Galveston at 3 PM on 19 November. The principal science programs were inter-
disciplinary in nature:

1) Survey the T/S and nutrients + oxygen + chlorophyll signature of a mesoscale
cyclonic ring in the NW Gulf, as a Fall 1989 follow-up to previous hydrographic
surveys of "rings” in Spring 1987 on GYRE cruise 87G-04, in Fall 1987 on
GYRE cruises 87G-11 and 87G-12, and in Fall 1988 on GYRE cruise 88G-05;

2) Make collections with drifting sediment traps near the center of the cycione;

3) Transect the continental shelf with "standard” stations in water depths of 20m,
50m, 100m and 200m off Galveston and off Corpus Christi. At each station,

a) do a ventical profile of the water column with CTD/rosette multisampler,
taking bottle samples every 5m (20m station), 10m (50m and 100m stations)
or 20m (200m station) for analysis of nutrients + oxygen + chiorophyll;

b) take 6 samples with Small Box Core to describe infaunal biomass, trace metal
content, hydrocarbon composition;

¢) make collections with 30-foot otter traw! to describe macroepifauna and fish;

5) Make daily measurements of 14C production to compare primary productivity
of shelf with slope regions of the NW Gulf, and cyclone with adjacent slope;

6) Compile surface data on temperature, salinity and chlorophyll continuously
throughout the cruise to continue/extend a local reference for remote sensing
AVHRR data, for the TAMU Sea Grant program;

7) Field test Multiple InSitu Pumping System (MIPS), for geochemical sampling by in
situ pumping at up to six user selectable depths (six cartridge filters)
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D.C. Biggs Chief Scientist Dept of Oceanography, TAMI

1
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N Silvia Escoto Hidalgo " " " "

4, David Salas de Leon " " ,» Instituto de Ciencias del Mar Y Limnoloc
5. Kathleen Cole Research Associate, Dept Of Oceanography, TAMI

¢. Ken Bottam Marine Technician, " "

, Barbara Rector Marine Technician, " "

g. Mark Spears Autoanalyzer Technician, " "

9. Dennis Guffy Autoanalyzer Technician, " "

10. David Murphy Electronics Technician, " X

1. Eddie Webb Electron;.gg Technician, " "

12. Denise Hudson Engineering Technician, " z

13. Mark Beifuss Research Assistant, " u

14, Victoria Vasek Research Assistant, Geochem & Environ Res Group, TAMU

15, M Baskaran Research Associate, Marine § Atmo Res Section, TAMIG..

1. L Hyde Research Associate, " "

;. A Price Visiting Scientist, Gulf Breeze Environ Iab ...

Plus Diego Lopez-Veneroni, Jeff Kovacs, Mike Cook, Vita Pariente: grad students, TAMYJ
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iYiTiES, R/Y OYRL Training & Researcn cruise 596-U6:

PART ONE: Continental sheif hydrographic work off Galveston Bay

Date  GMT Start Station Wark Finizh Station Wark Station_: Activity
11-11 14885 departed dock in Galveston
1515 cleared Galveston Sea Buoy

1705 - 1713 29033 94270 29034 94270 CTD-rosette cast

1823 - 1935 28538 94208 28540 94210 STA 01 box coring
2033 - 2050 28540 94205 26539 94208 - CTD 01
2111 - 2129 28538 94207 28536 94206 . ZF net tow
2133-2140 25536 94206 28535 94205 . phyto net tow
2202 - 2310 28538 94209 28547 94209 . MIPS testing
11-12 2358-0029 28538 94208 28525 94200 . benthic trawl
0034- 0120 28523 94199 2050.2 94195 . benthic trawl
0301 - 0321 28381 94071 28383 94073 STA Q2 . CTD 024
0356 - 0406 28353 9405.0 28355 94050 - CTD 02B
0S47 - 0557 2822.8 93556.1 28229 9356.2 STA 03 : CTD O3
0618 - 0627 28231 93564 28233 9356.3 - ZP net tow
0632 - 0702 28233 0935H3 25234 9356.4 . phyto net tow
735- 0820 20229 93%6.2 28232 93564 : box coring
090s - 0930 2822.4 93557 28215 93550 - benthic trawl
1000 - 1024 28202 935490 28193 93532 : benthic trawl
1308 - 1313 2758.1 93366 2758.2 93366 ST4 04 : PAR profile
1327 - 1341 2798.0 93366 27579 93364 - CTD 04
1420 - 1524 27596.2 97348 27566 93345 : box coring
15358 - 1554 27565 93345 27565 93340 . ZP net tow
1885 - 1611 27566 93339 27568 93339 : phyta net tow
1715 - 1823 27578 93337 27590 93330 - MIPS
1940 - 2144 unsuccessful attempts to benthic trawl
2202 - 2230 27528 933385 27523 93395 : benthic trawl
11-13 2347 - 0007 27480 933569 27421 Q93 3Zp9 3TA0S . CTD DS
0048 - 0113 27457 53369 27456 93354 STA 06 : ZP net tow
0117-0136 27500 93370 27500 93370 - phyto net tow
Q151 - G218 27459 93360 27461 93359 - CTD 0h
NI0& - 0S00 27459 93356 27461 93343 . MIPS
0517 - 0851 2746.1 93340 27 46,1 93320 . box coring
0835- 0919 27347 93369 27349 93304 STAQ7 - CTDOVA
Q0932 - 0954 27345 93370 27347 93363 . ZP net tow
1000 - 1023 27347 9336.2 27347 93 36.1 : phyto net tow
1036 - 1244 27348 93 36.1 27352 93353 - MIPS
1306 - 1314 27347 93369 27347 93368 : PAR profile
1329 - 1338 27347 93369 27347 93369 - box core
1326 - 1413 27346 353355 i1 ow=3 23365 - CTDGTE
1419 - 1445 27 347 933673 27347 9336.4 . b core



PART TWO: Hydrographic survey of continental siope and coid-core ring

Dste

11-14

t1-15

11-16

GMT

1610
1716
1903
1915 - 2028
2032 - 2055
2104- 2126
2315
0108
0118 - 0249
0259 - 0320
0517
0712
0726 - 0942
0949 - 1017
1245
1411
1458
1543
171
1720 - 1344
1856 - 1927
2106
2231
0033
232
0248 - 0411
0423 - 0449
0643
0848
1017
1030 - 1056
t114- 1147
1209 - 1302
1317
1340 - 1345
1525 - 1749
1823 - 1929
1946 - 2020
2107 - 2318
0019-0114
0215
344
0S50
1007
1147
1317
1442
1548
1659
1858
2140

Start Station Work Finish Station Work Station - Activity
27265 93491 STA UG : XBT
2720.0 9400.0 STA 09 : XBT
27011 9400.0 STA 10 : XBT
27000 94000 27000 93598 : CTD
2700.0 94000 27000 94000 : ZP net tow
26599 93599 26599 935938 : MIPS

26 406 9400.0 STA 11 : XBT
26204 9400.0 STa 12 : ¥BT

26 20.0 9400.0 26206 840056 : CTD
26207 94007 26208 940058 - ZP net tow
26 00.7 93599 STA 13 : XBT
2540.2 9400.0 STA 14 . XBT
25400 94001 25417 24001 : CTD
25417 9400.1 25422 93591 : ZP net tow
25200 94000 STA 15 : #BT
25265 94139 STa 16 : XBT
25296 94223 STA 17 : XBT
25331 94299 STA 18 : XBT
25397 94446 STA 19 : XBT
25399 94450 25408 94432 : CTD
25408 94424 25409 94416 - ZP net tow
2535.1 9456.8 STa4 20 : XBT
25290 95098 STA 21 . XBT
25200 95293 STA 22 : XBT
25400 95303 STA 23 : XBT
25403 95299 25403 95284 : CTD
25403 95277 25404 35272 . ZP net tow
26000 95300 STA 24 : ¥BT
25599 95071 5TA 25 : YEBT
260986 9457.1 STa 26 : XBT
2610.1 94570 26099 94573 . ZP net tow
26 10.1 84570 26 10.1 9456.3 - ZP net tow
26099 94569 26105 94564 : CTD

26 10.1 94569 . deploy FST
26 106 9456.8 . PAR profile
26 11.1 9456.0 26135 94550 : MIPS

26 13.4 9456.2 26 14.1 94558 STaA27 : CTD
26133 9458.0 2613.8 94559 : ZP net tow
26 13.6 9456.6 26 149 94559 : MIPS

26 149 94559 26148 9456.2 5T4 28 : CTD ,
26140 94571 : recover FST
26099 94570 STA 29 : XBT
26142 94591 5TA 30 . XBT
26247 95077 STa 31 : XBT
26300 95116 S5TA 32 : XEBT
26351 95154 STA 33 : XBT
26403 95185 STA 34 : XBT
26450 95201 STA3S ;. XBT
26503 99211 STA 36 : ¥BT
27000 95209 STA 37 : XBT
27134 95169 STA 38 : XB7



PART TWO: Hydroc-- !i: survey of continental slope and cold-core ring {cont)

Date  GMT Start Station Waork Finish Station Wark  Station - Activity
2354 27250 95104 STA 39 : XBT
11-17 0135 27373 95071 STA 40 : XBT
0335 - 0400 27496 9506.8 2749.2 9507.0 STA 41 : CTD *1of 2
0413 - 0440 27490 95071 27489 95073 STA 41 : ZP net tow
0447 - 0504 2?7488 95074 27487 95075 . phyto net tow
0529 - 0552 27486 95078 27 485 9508.0 : CTD #20f 2

PART THREE: Continental shelf hydrographic work off Corpus Christi Bay

1202- 1216 27426 9621.3 27428 %213 STa 42 : CTD for 14C

1341 - 1347 27413 96349 - PAR profile

1550 - 1608 2739.3 95557 27387 96548 5TA 43 - he~thic trawl

1712- 1744 27394 9702.2 27398 97023 : MIPS

1806 - 1931 27398 97018 27333 97016 - box coring

2003 - 2023 27394 97018 27392 97{1S o CF net tow

2032 - 2046 27393 97022 27394 97019 . phyto net tow

2058 -2112 27394 9701.8 27396 97015 - CTD

2200 - 2220 27398 97594 27394 9758.7 . benthic trawl
11-18 2350- 0025 27335 Q6515 27323 96505 S5TA 44 : benthic trawl

nNs2 - 0124 27320 96500 27305 9650.0 . benthic trawl

232 -0355 2730.86 96430 27303 96414 : box coring

D434 - 0449 27 30.2 96 42.7 27301 95425 - CTD

0505 - 0513 27298 96420 27298 964138 . ZP net tow

0513-0528 27295 96416 27293 9641.2 - phyto net tow

0s57 - 0708 27301 9642%8 27293 96428 . MIPS

P17 -0926 27215 96265 272174 96263 ST4 45 : CTD

0%36 - 0957 27213 9626.3 27211 96258 : ZP net tow

1001 - 1017 27211 96257 2721.1 96259 . phyto net tow

1032- 1139 27213 9626.3 27211 96276 : box coring

1248 - 1318 2720.7 96 25.0 27201 96235 . benthic trawl

1600 27187 96138 STA& 46 : XBT

1539 27189 95202 S5TA 47 : XBT

2018 27299 97002 box core

2930 27296 97004 box core

2045  weather forced us to shut down over-the-side work; laid in course for Galveston
11-19 2020  entered Houston UTS system at buoys *#7 & 8
2210 docked st Pelican Island
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SURVEY OF CYCLONIC CIRCULATION OVER THE
CONTINENTAL SLOPE

As we had done on "rings" cruise hydrographic surveys in Fall 1987 (87G-
11) and Fall 1988 (88G-05), we planned to occupy four hydrographic lines at 94
00'W, 94 45'W, 95 30'W, and 96 15'W along which every 20 nautical miles from
27 40'N to 25 40'N we would make a CTD and/or XBT station. However, after we
had completed the first of these lines from 27 40'N to 25 40'N along 94 00'W, we
received a forecast that we could expect gale-force winds within 36 hours that
would accompany the passage of a strong atmospheric cold front. Consequently,
we decided instead to rapidly map the southern boundary of the cyclone by carrying
out a modified star pattern of XBT and CTD stations, and use any time remaining
until the front hit us to do time-series hydrographic work at the approximate center
of the cyclone. Starting at 1030 GMT on 14 November, we steamed south to extend
the line of stations along 94 00'W 20 nautical miles farther south to 25 20'N (station
15), then turned NW (stations 16-19), then SW (stations 20-21), then due N
(stations 22-23), then due E (stations 24-25), and finally NNE to finish 24 hours
later (station 26) near the center of the cyclone. At 0200 GMT on 16 November,
only a few hours after its projected ETA, the cold front hit with gale force winds
out of the NW and rapidly built to Beaufort force 8 conditions. For the next 24
hours we had to be content with heading slowly into the wind and seas with no over-
the-side work possible other than to drop XBTs. After the front had passed, we
were able to complete one additional CTD station over the slope (station 41) and
occupy most of the line of standard shelf stations off Corpus Christi Bay before bad
weather returned, this time as 30-35 knot winds from the SE created when a second,
weaker atmospheric cold front on the heels of the first stalled over south Texas.
This new bad weather, which by 1400 on November 18 had built to Beaufort force
7 conditions and was not forecast to let up for several days, prevented our return to
ring center to make measurements there after the passage of the "blue norther” of
15 November. Consequently, we shut down all over-the-side work and returned to
Galveston a day early than had been originally scheduled.
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CRUISE TRACK FOR R/V GYRE CRUISE 89G-15 (11-19 NOVEMBER 1989). DOTS MARK
THE LOCATION OF CTD OR XBT STATIONS; A TIME-SERIES OF CTD CASTS AT 6AM,
NOON, AND 6PM WAS DONE NEAR THE CENTER OF A CYCLONIC (COLD-CORE)
CIRCULATION AT 26 10N, 94 57W (STATIONS 26, 27 & 28) WHILE GYRE FOLLOWED A
BUOY WHICH MARKED THE LOCATION OF A DRIFTING SEDIMENT TRAP ARRAY.



CTD AND XBT DATA

The following pages present tables and plots of tm-aversged dats
{for shelf stations in water depths of 200m or lass and/or for shallow CTD
casts made to collect water for 14C productivity experiments) or Sm-
averaged data (for all claer stations). As illustrated on the next page, raw
data XEBT temperatures were corrected by -0.44 so that they would agree
with raw data CTD temperatures. Furthermore, raw dats CTD salinities
were corrected by +0.025 (stations 1-12) and +0.036 (stations 14-43) so
that vertical profiles would more closely agree with bottle salinities and
with the historical data for salinity at the depth of the salinity minimum in
the western Gulf of Mexico (Morrison et al,, 1983) as well as with our own
data from previous rings cruises to the NW corner of the Gulf of Mexico.

Triangles on the vertical profiles of corrected salinity versus depth
present Dbottle salinity determined using our Guildline model G400
conductive salinometer. A Seatech 25cm pathlength transmissometer
attached to the CTD provided information about suspended particle
concentrations; except at stations 23 and 26, where a 4-volt instrument
was used, the transmissometer had a 0-5 volt ranae,

At the end of this section is a map of the depth of the 15 C isotherm
that was generated from the corrected XBT data; it shows the general
dimensions of the cyclone. Following this map i @ composite temperature-
zalinity plot of Sm averaged data from all CTD stations that were made on
cruise 896-15.

REFERENCES

Morrison JM, Merrell WJ, Key RM, Key TC (1983) Property distributions and deep chemical
measurements within the western Gulf of Mexico. J. Geophys. Res. 88: 2601-260¢.

see also Technical Report 88-01-T of the Department of Oceanography, TAMU {Feb 1938):
Observation of mesoscale eddies in the Nw Gulf of Mexico in 1987 on R/Y GYRE
cruises 87G-03, 87G-04, 876G-10, 87G-11 & 87G6-12. 361pp.

and Technica! Report §8-0S-T (Nov 1988): Hudrographic data from the Texas continental
shelf and northwest continental slope of the Gulf of Mexico: TAMU Ecosystem Research
roup "Rings” cruiee 386-05. Z13pp.



TABLE 1: Comparison of XBT with CTD Temperature

STA Probe SN Uncorrected XBT Temp  CTD Temperature  OQffset, ¥XBT-CTD
{(2=Sm; (Z=10m) (2=5m) (Z=10m) (Z=5m) (Z=10m)

10 596027 27.04 26.97 26.56 26.34 A48 63
12 596029 26.78 26.51 26.21  26.07 57 44
14 S98022 26.40 26.38 ND  26.0512m) ND .33
19 623286 25.35 25.19 24.89 24.8% 46 31
23 996053 25.13 25.14 2471 2470 A2 .44
S LI3een E o R S0 40 A0

ME&N =0.44

TABLE 2: Salinity Minimum in the NW Gulf of Mexico

Station Depth Corrected CTD Salinity CTD Temperature
10 754-764 34.888 6.20-6.12

iz 664-699 24.890 £.19-6.02

14 634 34.890 RS

19 £54 34.899 £.06

23 618-678 34.900 6.49-6.19

26 584-604 34.899 6.21-6.12

27 §74-599 34.900 6.268-6.11

5 569-594 34.899 5.27-6.12
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STATINH SBEZ010.AUG::  CRUISE 8991% DATE & TIME !ton How 13 19:17:42 1789, Julian dayp = 317
LAaT 2T 0, e LOM 7T 9. .74 DEPTH QFSSET 0.0

LRSS S TP SHLTY O SIGNA-T o DEPTH TENP SALT  SIGHA-T =N
2 S R N PO N 5. T8N A 3.4 IELRET 27 20e =, TER
4,420 N T | 30 27. - TR
3 4.3 LB Lal IR 25¢ Tag 4. E 5. -.7=9
Zr.n 4.43% L& lansa TE o227 4. P0S 4. 2. 5. ERGA
BN R LB PEL2AND FE T3 26,7026 EET 3 5 26 w7
PrLe El L5 13,886 25 76T 24.83% 4,549 T4 X6, S
3.F E 4. 2.5 1F.477 35,724 26,157 4.548 3.%432 35 S
GTLE 3¢ 4. L& 1FLFT9 250700 26,8467 4,649 43,5 2.28¢ 35, -
W37 Te. 4 4. L6 1202220 36,481 260076 4.649 a3, 3.029 6. =
Fr.c 35, 24 4 .5 17,078 TR .82 D2e.233 4.549 € 2,171 24, =
c3.° Té. 24. 4. & 12,904 8. 471 26.%02 4,84% .G 2.09% 24,
az.= . 24, 4. 5 12,667 I5.69: 14,922 4,862 € 7.994 24,
©3.F o 24 4. LB 12,803 358,959 246,974 4.501 & TLR22 0 4. -
Tr.e BE 24. 4. 5 12,422 7I5.6%¢ 25,740 4.554 € 7.8e3 24, =, TR
RLT I5.%94 25 137 4. 22.% 12,322 36.%4 24,248 4,961 .5 224, 4
nrLE 75,623 4. L& 12,17F I8 529 24,960 4,652 ©33.¢ TLTTE 34, -
335 ¥5.012 26 ER 39,8 12,078 IS.504 16,967 4.562 5 2,082 i -+,
ATLE To.f4d 26, 4. LB 11,245 X6 429 24,973 4,561 .5 TLPEL =
€ 7E.:21  25.%67 < 4.5 11.730 TS G40 24,9239 4.5650 . TL.T06 2 -
b Je. 80 25,451 4. 263,811,639 77,428 27,000 4.%47 .G RN P62 20 “
aa Te.Ted 25,728 . 359.5 11,822 I%.40F 207,003 4,591 2 7.G456 F4.947 2 <.
.G 3e.%67  25.301 4,527 363.%  11.432 35,408 27.014  4.5%0 .5 7.€17 34,943 27,700 4.
9 *6.565 25,862 4.820 Z68.6 11,333 38,794 27,022  4.563 .5 ?.422 34, 27 -
6 T6.867 26.934  4.534 37x.5  11.194 35,274 22,032 , 4.550 .G 361 34, 2 a.
.5 36.522 26,022 4.5348 378.5 11.109 25,762 27.038 © 4.651 B 7.3206 4. 20 4.
s 26,494 26,034 4,536 382.5 11.92% 28,362 27.044  4.5%2 & T.277 0 34, 2 G
5 36,477 26,136 4.533 733.5% 10.9%58 35.741 27,050  4.953 .2 4. 2 9.
. Te, 487 26,187 4.539 I9Z.5  10.86F 35,328 27,057 4.954 2 x4 27 4.€
.G 76,448 2 4.541 398.5 10.792 35,318 27.062 4.%65% 2 7. 4. 20 a.%
< 5,428 2 4.543 .6 19.680 IE.30ZF 27,070  4.554 S 2. 34, 2 a6
€ 15,432 2 4.642 L% 10.988 35.239 27.07%  4.5%4 7 = 3a. 2: 4.%64
G T£.413 2 4.542 .5 10.518 I5.272 27,079 4.554 5 z 34, 2 4.522
s Ze, 399 2 4.54% .6 10,375 35,269 27.0%20  4.5%6 g 5. 74.°%0% 2 4,043
- T2 4.543 5 10.252 16,241 27.0%3  4.565 8 R 34,908 27 4.581
3 S0E6 Ie.Tal 2 4.54% L5 100107 39,219 27,104 4,554 .5 b 24,907 20 4,742
€ 17,172 26,313 4.544 .8 ?.761 35,194 27,112 G4.554 & £ 34,900 2 1
S 12.011 34,296 4,948 < ?.319 35.17% 27,1290 4.5C4 .c AL 24.8%8 2 4.
& 15.371 24.272 4,545 .S ?.625 8.163 27,123 4.556 5 4. 34.296 27 4.
& 16.723 X6.25% 4.549 .5 2,827 35.146 27.12% 4.5%6 .z a. 34,393 G
5 16.565 24.22% 26.%6% 4.549 S ?.474 6,120 27.143 4.556 5 6 34,892 4.
¢ 14.411 26.207 26.582 4.547 e 9.424 35,123 27,144 4.667 .G A 34.8%1 4.
S 156,248 26,183 26,597  4.547 .5 9.24% 35,114 27.151 4.%58 .5 A, 34.890 4.
.: 16.100  26.15% 5.614 4.5479 .5 ?.286 F5.107 27,186  4.5%6 5 4 34,390 27,408 4.
L5 15,947 3¢.127 26.628 4.547 2 9,198 35.097 27,163 4.657 .G b 34.8%0 27,411 4.
S 15.766 26,092 24,443 4.549 .G 2.152 36,922 27.164  4.555 .5 5. 34,820 27,417 4.
5 18.226 Z4£.049 25.665 4.546 .5 9.9%4 35,075 27,1703 4,557 43 N 24.390 22,420 4.
-© 15.235  36.023 26.687 4.%48 5 3.979 35.063 27.134  4.559% 5 4 34.390 27,423 4.%63
.2 iz gﬁ? Zg.glz E?.zﬂz 4.543 .5 3.807 3%.0%2 27,190  4.557 .5 ) 24.290 27,430 4.554
.G S50 25,282 25,713 +.549 . 3.7%2 35.044 27,194 4.5640 .© 5. 24.83% 27,470 4,562
5 14.%24 35.963 24,772 4.5479 .5 3. IBL03T 22,200 4.6698 .5 é. 34,288 27,479 4.543




STATION SBE010.4UG:: CRUISE 99q15 OATE & TINE ton Hov 13 19:17:42 198%, Julian day =
LAT 272 00,25 LDM ?3 69,76 DEPTH OFFSET 0.0

TENMP SALT  SIGHA-T  x5M DEPTH TENP SALT  SIGHMA-T  “SM
£.186 34,288 27 446 4.B47 1013.68 8. 921 34,912 27,409  4.562
o119 74 27,449 4,843 101B.5  a.994 34,920 27,4612 4.540
.94 75 27,453 4.542 1023.8 2.264 24,922 27512 4 %4D
5.070 2 4.EaS 1023.¢ L9360 34,927 2T 420 4.t43
A.0E2 2 4.560 023,68 = 314 T4 9%. LED2E a,
6.017 27 4.5673 107R8.6  <.373 74,324 27,631 4.
S.930 2 4.841 1042.6 4,365 34,924 27,633 4. G40
z 4.%04 1048.¢ 4.85% 34,327 27 240 4,540
74 2 4.682 1053.6 4. 249 34, TG 4,547
c z o §.544 10%8.%  4.338 4. LEET G B42
5 T4, z 4.644 106%. 8 4.322 34, 439 4.547
5 4. 2 4.563 1068.5  4.204 34, LA42 4,841
2 24 2 4.564 1073.6 4,795 34, L6433 4.540
5 4. b 4.562 1873.5 £.790 14 .544  4.569
5. 74,892 27 4.564 1083.¢ 4,788 24 .44 4.85
5 24,294 ° 4.563 1088.5  4.774 34 547 4.540
€ 74,894 2 4.5645 1093.¢  5.761 3a, 449 5.4
€, 74,3895 0 4.564 1098.5  4.780 34 €1 4.
& 34,896 07 ¢ 4,562
N F4.89 27,814 4,85
.5 &, 14,896 27.6% 4.564
.5 € 14,897 27.526 4,546
s s, 34,397 27,527 4.544
.5 © 14,898 27,9320 4.%5464
.5 8, 34.898 27,832 4,544
£ s 79.892 ID.E33 4 C.g
& 5, 34 27835 4,544 '
39%.5 &, 34, 27,539 4,544
392.5 &, 34 27,639 4,564
202.5 ¢ 34 27,543 4.566
202.5 ¢© 34. 27,545 4.544
212.5 & 24, 27.E47  4.566
218.5% & T4, 272.860 4.%454
922, &, %] 34 27,564 4.%44
& £.284 34, I7.887 4.584
.5 8,231 =4, 7Rl 4.547
LB BEL3lG 14 27,864  4.G47
LB 8,091 24 27.E46T  4.5484
L& E.263 34 27.871  4.%66
3.5 5,062 34 27.573  4.546
9€2.5  5.2323 34, 27,875  4.%¢4
%7.€ 5. 164 Z4. 27.537 4.547
373,65 6115 24, 27.%94  4.6¢%
278.5 5.0%0 24, 27,898  4.540
933 .6 5 033 14 27.899  4.844
32,8 5032 34 27,6060  5.£45
[T € & . 0466 34, 27.602 4.%61
972,65  5_DES 74, 27,504 4,643
19036 ©.943 T4 27,6408 4. 657
1008.5  ©.)pI6 3. 27,606 4.561
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SBED12.AUG:: CRUISE 39q1%  DATE & TINE Tue Howv 14 01:21:02 1939, Julizn iap = 2183
25 20,74 LOM ?3 69,390 DEPTH NFFSET 0.0

SALT  3IGHA-T  ¥SH CEPTH TEMP SALT S

TELE 24,029 4.59°3 23%X.58  11.317 28 454 O .G

J4.0aé 4,494 2.5 11.484  T5 _44F 24 .99 5 cen €39 €
e, 24,080 G499 E11.846 36 424 2 .G
Ze. 24.082 4,497 L& 11,440 7€ 4092 C 3
iE. 24,068 4. 696 & 11.231 o .G
x¢ 24,055 G.499 LB 11,188 T ORPa 27,07 ‘ } £3.5
z 24.063 4.47%6 .5 11.998 36,367 27 a1g 4.547 £53% .6
34, 24,113 4,492 LG 10,934 28 340 27,044 4.5G0 €48 .6
5, 24,142 4.493 L& 10,204 6, 323 27 06) 5,661 77 6
2e, 24.1%1 4,489 722, 10,810 35 315 27 )6y 4.862 5732 .8
26 24.516 .43 .6 1N.TR3 B 200 27.084 §.66] $23.%6
L3 24,921 4,485 € 10,583 Ic 273 27 )73 4,F6] 533,56
34 26,17 4.470 .S 19.780 25,286 27, 384 .68 R
%4, 25,387 4.490 5 10,2645 3,232 27 092 4,85} 502.%
T4.° S.531 . 4,502 .5 In.130 38,219 27.1m 4,880 al13.8
24, 26.683 4,509 5 36,209 27,104 4,861 512,6
Z6 26.811  4.815 .5 35,192 27,111 4.662 23,5
5. 24.224  4.573 .G ¥T,184 27,113 4,664 €22 .5
4. L3276 4,676 .G TELITND 27,124 4,663 511,65
6. 432 4,540 .5 3¢ B¢ 22,130 4,663 523.6
2. 26.a%6 4,540 .5 36,147 27.124 4.551 543.8
36 2¢.491 4.529 5 36,129 27,141 4.5662 £4R .5
36,245 26.530 4.519 .5 36,126 27,150 4.563 4525
36.213 26,552  4.542 s 36,111 27,15 4.552 553.6
36.184 26.574  4.543 .G 35,100 27.161 4,864 463,56
Z5.150  25.401  4.540 103.6 36,091 27,167  4.5562 463.6
76.120 26.424  4.%44 413.¢ 35,082 27.173  4.651 673 .6
15.094  264.641 4,842 419.% . 35,870 27,180  4.EG2 473,86
36.068  26.440  G.542 §423.8 2. 25,958 27,1883 4.667 483.%
26.039 26.479  4.541 42¢.% 2 36,048 27,194  4.554 ¢93.6
26.020 26.690  4.543 433.6 g 35.038 27,193  4.564 592 .5
15.992 26,709  4.64% 433.% 3 35,020 27,207 4,556 693.%
35.950  26.728 4.%46 443 .8 3. 36,023 2; 4.685 T03.5
35.929 26,740 4.544 443.5 2 36,014 27 4.568 73,6
TE.394  26.746 4.%543 453, % 3, 5,007 27 4,563 ~13.%
IG.R46 24,733 4.64C 458.% 8 3,002 27 4.563 718,56
FEL.R37 26.797 4.546 463 € 2 34,297 27, 4.5¢3 723,85
25.811 26.811  4.543 452,85 2 34.938 27 4.554 723.5%
35,771 26.334  4.544 47%.8 3 24,782 27, 4.5%6 733.5
26,736 26.852  4.545 473.5 3. 14.979 27 4.5564 738.6
35.701 26.870 4.645 4B3.5 3 14,971 27 4.854 743,85
35.665 26.889  4.547 432.5% 7. 34,961 27 4.566 743.6
35.636 26.904  4.547 492 .5 7. 34,957 4.663 787,68
15.611 26.917  4.54%9 493,65 2. 14,962 4,554 7568.5
I5.587 25,928 4.646 sDZ. 5 ? 214,949 4.884 763.5
35.562  26.939 4.64% 03,5 7.649 34,941 4.5664 768.5
36,644 06,949 4.543 £13.% 7.611 34,978 4.568 ?73.5
16,821 26.958  4.649 £12.5 7.647 34,934 27 4.556 778.6
35.%00 26.270 4.547 23,5 7.472 34,928 4.682 733.6
36,482 26.977 4.549 623.8 7.379 24,922 27 4,857 789.65
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STATION SBEAQ
-1

2.AUG:: CPUISE 3%9g1% DATE & TIME Tue Mou 14 01:21:02 1239, Julian day = 318
LAT 7

4 Lo Pr 52,80 CDEPTH QEFSET 0.0

TENP SIG ZEN DEPTH TENP SHLT  SIGHA-T DEFTH TEM® i
T.827 27 4,565 1043 .6 4,677 34,957 Q27 ee? G4 1293.6 4,327 K L B2
c.BRl4 T4 : 22 4,662 1049% .5 34,333 27048 = 12326 Tra 2- a.T Ak
ToanT 240D 27,8327 4.%62 1083.6 24,223 27,679 4,088 17n= .8 40224 @7 4.4
5,476 34,301 27,540 4.564 G Ta.era 27 ,..71 4,5 1*03.% G, TI0 2z ]
C.a47 ¢ 12 27,644 4,542 s T4, D33 TR 473 4,547 121*.% 4,727 27 4. Ena
CLaz I5.302 0 27.%48 4.583 s IT4.RaD 27,678 4,563 1313.¢% 4.724 27 G545
5. 34,304 27,6601 3.5432 5 4,340 27,677 3.57 17228 4,723 27 B
5. F4.3%04 27,663 4.%64 . 34,940 2777 .50 1722.6 “+. 720 s E
&, Tao70a BT 4.%964 s 34,941 27,673 4,526 127=.8 4.3217 27 ~.
G S04 g 4.%04 14,741 27..3D 4.%07 1333.¢8 LT 7 -
CLXED 20 4.564 i 34,942 27 .&30 4,687 1745 .8 4. %14 a” -
LTI 24907 2 4.66% G 34,5942 27,481 4.%66 1249, . Xne 27 e
.28° 24,907 27 4.564 L& 34,942 27,487 4. 586 1767 .2 a,x0n3 27 4.
.24 I4.908 27,8 4,555 e 4,942 27.sR4 G.543 6.8 4.20¢% o7 N
5.2722 Z4.%19 27.¢ 4.%67 =l 14,942 27 ARG 4.847 s 4,304 27 4.
5.213 24,210 27,67 4.948 s 34.943 27 .85 4.5a6 e 4.304 e L TEn
2 5 34.910 27.5 4.56°% S 34.944 27 686 4.% o 4.307 S @, GaX
3 ; c. Fa.912 27.% 4.54% ] T4.948 27 <289 4, 54¢ s 4.xM . L 4.%a1
2¢r.€ £ r4.9212 27,8 4.%64 L& 34,945 27.£90 4,548 s 5.29%4 4,3 27,721 4,582
242.° CL13L 0 34,9132 27,6 4.%67 g J4.%46 27491 4.%e5 & 4.291 24,95 27.D021 4.%61
391,86 S.112 74.914 27.594 4.%463 5 24,946 27,493 4.564 S 4,290 34,957 27,721 4.%5461
853.6 S.026 24,315 27,697 4.546 G T4.947 27,594 4.546 302, 4.290 34,987 27,721 4.689
2.5 ©.036 24.916 22,898 4.565 s 34,947 27,694 4.567 5 4,289 T4.982 27,722 4.561
“03.% S.067 34,916 27.501 4.56% s 24.947 27.494 : 4,544 L& 4.288 4,959 027 702 4.8
213.% S.0%0 34,217 27.5404 S 4,947 27.695 | 4.566 ¢ 4,234 24,952 22,722 4,540
213.¢% S.049  T4.917 27,604 g F4.947 22,498 4,504 s 4.220  %4.962 27T 77 ST
222.6 5.042 24,217 22.40% S 24,947 27,497 4.%55% s 4.27°% 34 03 7o 7oz LLEAl
22,6 C.018  F4.219 27,507 s2.8 14,948 27,407 [ = 4,274 T4,
ESN .03 24.91% 27,510 112z .¢ 24,R4Q 27 4,545 < N
218.¢ 4.93%  F4.220 27 &1 1193.8 F4,5%49 4.54% e 4.227 0 Ia
4. C L4.760 0 24,921 27,417 11%2.¢ 4,418 24,9472 4.047 s 4.28T 0 Eg
F43.5 A4.939 T4 mR2 27,471 11%3.% 410 F4.300 G i & 4.2:% T4
5r.¢ 0 24,9222 22,4704 4.%¢88 1297.¢ SLaN® 24 360 K 4. 46% .8 < c x4,
& 4 Ba.224 7 .£24 4,048 1209 .= .33 F4.961 0 1T Ty [ s 4 .3 T4,
¢ . 5 F 27,829 4.5h4 1213.% 4,294 24.9%1 27,708 4.56¢ L8 4.260  E4,
B 4 2 ML ED 4.545 1213.8 G.F9X 0 24,081 2F.T08 4,049 s 4.263 34,
E 4.3%72 27,624 4.566 1222.% 4,289 34.9%1 27,704 4.%88 142%.5 .288 0 24,
.G 4.8%7 272,626 4,566 1. 5 4.237 24.9%1 27.706 4.566 lar3.8 4.2°% 24,
.5 4.316 27.540 4.%67 1% .G 4.780  34.9%1 27,706 4.%563 1483 .6 4.25%1 34,
.G 4.790 27,644 4.646 .5 4.326  24.°%1 27.706 G.C484 1483.5 4,248 24,
i 4.776 272,644 4.566 s 4,F727 34,952 27,703 4.564 1493 .5 4,243 34,
€ 4.762 7 27,648 4.5%65% s 4.%369 74,992 27. 703 4.%64 1498.6 4. 24¢ 34.
e 4.73% 3 27.553 4.%45 - 4,247 34,992 22,709 4.544 150> .6 4.247 24,
2 4.724 = 27.¢%4 4.%645 s 4,343 34,952 27 .71p 4.%64 1%08.% 4,245 34, 29
B 4,217 24,933 27 k66 4.%67 & 4.361 34,993 27 710 4.%64 1513.¢% 4.246 34,961 7,729
% 4.6956 24,334 27,493 4.56¢8 4.288 34,993 07 71 4.%66 1¢13.¢ 4.245 24.261 2.729
5 4,635  34.923% 27,660 4.557 4.393 34,953 22,712 4.%64 1523 .5 4.244 24,951 7.729
S 4.67%  %4,235 27 661 4.546 4.248 24.9%4 27,712 4,544 1223.6 4.243 24,941 2.7
2 4.68% 24,936 27.664 4.547 4.744 34.9%4 27 713 4.%65 153%.6 4.24F 34,961 e 1]
2 4.6%1 24,936 27,665 4.5¢6 4.240  24.9°%4 22,714 4.564 1%33.5 4,242 34,941 2.730




G DATE & TIME Tue Nov 14 01:21:02 1923%, Julian dawv = 313
LY Lon 3T Te.30 CEPTH OFFZET 2.0

STATIOH
AT

SIGHA-T

k]

NEPTH TENP

~-o

q9.
. A=

NN

R
ASABN 2 UK B SRR IR N, S 5 B3 BN ) RN A B )
nan

)

AV IR
N O 0w

,.
-
.

i
252 27
R P T
T4.0eT D07 € an
74,362 7 549
T4, ) - o
Tated 10
ISR 2 o2 ST
40235 Ty 352 27 €46
B N T L - - BuR
4 2 24,962 o Eg4
c 4,077 14,92 27 Syd
€ 4.2%: 14,987 27 E42
4,278 74,92 27 €53
LB 4,036 34,943 07 ©4e
g.6 4 24,962 27 G40 '
187268 4.2%¢ 3. 93 27 543
1623.5 4,238 15,962 27, €.z
1643.€ 4.2%8 24.982 2 Sal
1448.5  4.2%6 34,962 D27.731  4.543
1653.5  4.235 34.962 27.731  4.%40
1688.5  4.276 34.953 27,731  4.544
1463.5 4.2246 34,962 27,731  4.541
1668.5  &4.215 34,943 27,721 4.£4]
1672.6 4.236 24,963 27,731  4.%54)
167°9.5 4.2346  T4.943 27, 731 4,541
1632.€ 4,274 34,983 27,71 4.543
1628.5  4.274 34,933 27 73] LE39
1693, 4.22 34,963 27,71 .542
1698, 4.27 34,943 27,7 .S40
1707, 4,23 24,963 27,7 .S41
1703, 4. 34,963 277 L5450
1712, 4. 34,963 27.7 .29
17185, 4. 34,943 27, ez
1723 4 24,963 2 e
1728 4 =4 2 2
1733 4 24 2 4
1758 34 2 3
1763 34 2 3
1758 24 2 2

NI PRI BRI BRI EI PRI DRI M 1o
RN N N LN ENE LN QNI DN O G (N (N N

[
)
[
5
L]
é
[
S
-]
[
]
s

2
z
z
z
3
3
2
1

Ty N ANl B BI e D
NN NN Y N

N
AN
-

RN IS}

PR e



I4U0mMmo

Z H

nuoIx$TmMm-a4mMmxIx

500

1000

1500

2000

TRANSMITTANCE IN VOLTS

1.00 .00 3.00 4.00
T 1 t 1 1 T L LS LA L R AL e L T LI LB L T LR ] | | T 1 1T T r‘ T ¢ 1 1T 11 L L
P ' TEMPERATURE DEG C 1
' 5.00 10.00 15.00 20.00 25.00
TrTtTtrrvyryv o T ¢t1T 1 1 ¢t 0017 T1T 1T ¥ ¥V i T T YIIITl‘ll[]lr"Tr'(l T 17TtV 1T 7T 7T
| K ' SALINITY PSU
. 34.50 a5.00 35.50 36.00 36.50
T 7 ¢t 1 vV &3 ¥ 1 ' 1T 1 71 8 3 7 01 I Y r 11 ¢ 1777 ' L L L L LS r T 1 1.1 17T L L} L Ty 1rnry
- #?ixn I l .
' "’-.’",...-u &‘A
- o A
- e
— B
- \ ! '
- . tamyj

CRUISE: B9gi5 STATION: SBEO42.A DATE: Nov 14 04:21:02 1888
LATITUDE: 286 20.74 LONGITUDE: 83 58.80
TRIANGLES DENOTE DISCRETE SAMPLES



&
&
:.

b
e

Ay

1

[
(L)
L2
(o]

fe TCI M Ay,
Fs A BT FERYT N o)

[ CX TS DR R (R F

B A U A B L RS Y a]

NUS BN o IE==7 U BN )

I I I I s S =]
e i B Bt IR B BN

-t

0

o™
Lty

N

—t
Qs

Y

o

s

‘ 10
r. (SN
i 0. 0.
. wet
7 UOON KN
[ o (0
W m

EMPERATURE TEGRECS SELCIVE

T

1 1T 4 T
~ Le ()
: .
. s ~
] . ' % y
3 it —d X
- v [
R - b
' v
@ Y
B> e
© nxOo-wm i
R DI Sps— Y N 4 [
w T B z2e e
“ A WO PO
v \ G W uw
\ — e
. LAt Z O
) TraaAO0 X |
] / OVEJJIOG
®©
~
. / X
< .
v ~N .
- ~
/I
3 /n)
> o —
© F g
- /’ll]
-I'(/ _
!‘}l‘
e -
©
w
« ® ~ ~ ~ ) © ©
~ 4 e o~ ) ® n - N
© - ] “* v - n o ~
. " . . . . . PO
WA T =2 EFuruWaou



QLR PH

[RD

D

HYv'TH

2T

CRFEHTLELE

82]

u

(4]
o
o

1

T
[ T
u. .
o~y
.
[N RN
el

—t 0
oy
"y
-t

o
O 0

0T [
4 4
PN
us I U
Lok I B}
[ X LN T
rifs oy
Ny

O My
e~

(ol N o]
]

0

—4
o™

(o]

i~
I

[}

enl

[ B ]
LIS SNt B ]

e e

NE et

CLCICt

e r
IS IANEN]
oo T

o
L)

ot

49?2

O CIRY v
I ~0 00
IS LE (S T

B

[3 S Y
(L3 N
i i §
4

o

13,29

*y
"y

i)

g

N

o
1

[

S S DA s B OO ot =« B A TS
ST S S B LR DR AV SR o UMY B o B )
GO PR G D G K TS TR R T A U

A T e

L e Py
AT BN

a.C1 v (UL TR U R LS I A}
o X [ IR I FRRK T YRR TR S
o O 0D 00
T 0
cri.
7. Q.
[T 'R
DU P RS N T SRS B TN SR I s N a)
D=CN A SO N B ERIRS S O IS, AN e D
0.0 0.0.0.0.0.0.009
-t

LR AN §
NSRS N

C
S ANAY B S VIS
LA s

et QLN
o1 -4 S B U o )
. e . « e e
Q0 U AT T T
PR — et e
<1 >
i o
T
— ot

us

TEMPERRTURE DEGREES CELC

AT

Cn

|

o

A

~
2

G RWAEX

r 489

3

729

hN.."—&v. [N 4]



STATIOH =SBENL4.AUG::  CRUISE 39915 DATE & TIME Tue How 14 27:27:44 1989, Julian daw = *183
AT 25 41.2 LON 93 €94 DEFTH CFFCSET 2.0

25 DEPTH TEIP

s, 820

CEFTH TENR

13 0%

Do T (<IN

AN
r—=
o

b

2
y]

RO B

1 0 0~

£ LT Sin
i 217 26
R c RECAEET I 1 16, o7 nEs D4 an
o s 3 =1 1276 17418 34,324 26,43
. 0 x 5 113.5  17.¢24 TE.TB1 264D
R 27, 4,042 3 36204 2 113.6 17,935 34,299 2¢. 343
& A, 27 4.579 3 36,094 27,115 4 109.5  1R.Z18  4.4a6 26.302
N 27, 4.514 b 1E, 240 27,110 4 10%.5  13.48F 2&.438 24,754
I 27, 4,862 T4 € 04T DToN0E 4,547 39,5 13,734 4,468 24,207
e 23, 4.551 1438 ¢ 16.06S ot 10 4,840 218 19,095 T, 479 0127
R 27, 4.%a8 133.5 E GG, Ted S 09T 4 £7E 13,5 19,731 R 11 25 97
- 27, 4.538 11318 i42 3m_2vE o 541 27,5 00,221 14,526 25 253
an e 27,367 4.631 1pg.6 1t €42 TE_092 o ) S3.6 21,087 Te.E(2 26 42-
err e g, 27.352  4.830 31376 10,498 38,3)% 270 48 S1.8 21,797 14.E08 6 a0l
JELE 505 2>, 7e0 4. 843 I18.F  10.7R1 36, T2E 07 04S = 49.6 21000 3¢, 492 26 0ca
16 04D 27,347 4.439 17,6 10.90% 18341 27, 069 4 G4t ST.6 24.779 1403 24,474
9.5 "L 048 27,743 4.¢41 1035 10,977 36 e 7 o0E 4.519 5.6 06,126 34,421 24,741
1.6 o jEg 27,334 4,475 I03.5 11,981 35,74 2T.047 4.549 51.6 25,213 34,422 24.%¢3
8.5 TLoes 27,327  4.%44 295.6  11.01¢ 6.3 ST.0IF 4,503 43,5 26 271 Tg . u1m  04.7aT
Vi€ 325 27,323 4.634 297.6  11.780 IF. 400 07 023 4. 643 47,5 26146 Fé.Téa 24,7170
©3g . 153 22 710 4.81% 233.% 2 38517 77,009 4.€38 13,6 06.22T T4 IR0 04,305
€736 " ig5 3 27.314  4.545 233.5 6T 35 48F 7 001 4.546 6 96 TN I TeD 24,03
523, ¢ 2 27.307  4.51z2 5 SP? 16,459 26 4.525 08.F 05406 F6.09T  24.17% 4,459
623,65 3 07 27.302" 4,647 36 434 26 4.£24 21,6 26.648 35,227 24.068 4,494
£18.5 2z 07,294 4.527 68,5 983 15 499 06 4.542 18.5 26,975 Tg, 1T 23,295  4.432
£17.¢ > 3 27.292  4.533 253.€ 100 35.61s 264, 4.€37 13,6 26.047 I4.092 23,868 5. .31
Gp9.5 7.ar% 2 27.789  4.536 268, 5 50 155319 24 4.542
egi.c 771703 27.236  4.623 267 8 NG 16 561 26 4.518
492,85 ~.oris 3 27.281  4.541 248.% & 5. 634 2n 4.8
1.6 2.7 3 27.277  4.514 243.5 56 38 40T e 4.3,
2.6 7.37e 3 27.272  4.544 234.6 222 38,41 24 I
1.6  T.se3 1 27,266 4.629 2336 11,084 3€ 44T . i, 541
73,5 ®.0u2 T 27,269  4.46% 298,811,271 TE..21 26 4,877
3.6 a.nte 3 27,254 4.547 223.6 13,733 I5_70% 24 i, 641
3.5 3.0%  Ia. 27,743 4.€13 218.5 17,499 15 7312 24 4.616
4635 3,186 14 27244 4.545 217.6  1%3.488 35763 24 4.637
455,85 3.210 4. 27,240  4.632 008.% 13,246 35,700 ¢ 4.541
451.6 2,135 3¢ 37.237 4,540 202,86 14.06% 75 30% 24 4.523
443.6  3.444 36 27, 027 4,520 198,514,154 35,340 24 R
443,65 9.494 16 27.224  4.573 196.6 14.19% 135.34% 2% a. €34
419.6  g.4n7 3% 27.216  4.574 128.5 14.453 35.335 926 4.515
433.5  B.e50 15 27,212 4.436 133,56 14.696 35,923 0¢ 4.532
28,6  3.670 35 27.208  4.542 178.5  14.917 35952 26 4.823
423.5  3.704 3% 27.204  4.49°¢ 177.6 15,079 75,939 25 4,536
412.6  g.g20 2% a2 195 4.547 1648.6  12.20& 34,012 06, 4.634
4176 @.937 36 27,189  4.61% 157 15720 34.025% 26 4.633 :
G0E.E BLgvs 3m 27,185 4.9 162 16,55 16048 26 4.€34 )
4ni.5  5.179 1% 27,177 4.623 163 15,721 36.082 24 4.530
398.¢  9.233 15 22,171 4.549 143 16.933  2g.120 34 4.541
396.6  9.335 16 27,170 4.563 142 15174 T5.147 26 4.540
38B.5  9.447 26 27,161  4.543 133 15.442 16.137 76.689  4.641




A
o

3N

n

a o X
B IR IR IS TR
)]

Wt

hoen
~J

RS

4
B3RS PRI PSR RIS R P T

Y

AR
N 5

SN

o
TN O

RENIY S N

A

[ R N B VLN LRI N

L &L

[
L.

hE

WD o 0 WD N 0N
o
o

R <]
51N

o

+

>

[SOCRU SN I I VR 6 T PO 0 I Q0 Y SR COVRN B T B B SN I DOVRS DA

b o fow b pn pt b e b= et f=

B3

‘7
z
3
z
3
3
2
3
3
v
2

) B
“J
R

.

[N TR 3 3 SO BN}
RS IRV IR WERN|

d I W

‘0 0D 0 U0wu
[ S SRR+ S s S w e S
e R S R N S IS NIV
SV
NN

R IR U IS I IS RS S |
R

RU A RN X G IS B SO

hN]

‘
NN
[ B

o
)
N

e
2
_X
:
=
2
3
3
z
2
3
3
3
k3
2
3
2

PN N N G QN S 2N N A ]

000

L PN SN SN N LN N SN N O SN N €8
[¥]

0

0

RU S BEL B RO IR )
L=

FSS

b b b o e et b
LIVIE SV T 5 BE VI TGN S B SR DN ]

(eSS 2 6 BV IURY I CRRN SNIN 3 [N
[v s BUC R JRN e I

2
2
2
2
2
2

[ BRI . NS NI NIV R
dNNIN N

NP (N &8

R S SN N
‘T VO v
R LY

RS IR BV« JR¥s RS IR o I R e
RS IV

N

00 -0

N

AN N2

R

EENIN GNP LS G SN SN <Y
u

o
D R

FENN SN SER SN K S SN SN NS SN N N

1

S NS IR EAN BN Y AN

Py
1N

Py

3
2
kd
7
7
z
3
3
z
I
z
3
<

v L
Q9 ¢ 0w

N NN
YIRS

A

\

O

R IR O G U S RO B BB U RN LR Y I |

(DS I SCRN VTN SRRSO 26 B SR B SV SN IS SO Y 0 BB T D I B O ¢

R B YN AR
J

_4
&

(SN
o
77:"
727
e
-
e

.

J

PN Y I I
af VALV IR IR OO ) SRR (N ISR I

“y

]
J
(=)

- P
R e e ]

709
203
706
.05
704
703
702
.70l
LB
93

AN A NN A A AN AN N A AN A AN FH N AN AN RN AN DA AT n R n R
E SNV CNIS SR SN

BN

O

£k
N

R

.

N onen

N D 1 D

L DR N R N N L1

[N

R NG N N IR S G R IR IR IR I IS B |

SN AU NN CRIN NI NS L NP NS A &)

L.

CNWOR R ST Y o R L
B
. O

SISO S 0N

PR B2 SR B B L BN K B B R |

SN
—

oY) ]
A% AR | B S G I G L

.

AN

LIS SRS L

O -
0

R RN IR SV IR S vl N

00

00

B2 I SRR CRRCRT RN IS 0N

[ BN 3N, TR IR, K BN R4 RN A AN ) IR 3 TN ) BEN 3 ) B N3

.

n
AR NI AN 1 I R S NS I &N

) I IR TR NG (N N N O N EN N SN SN NP SN SN SN SN SN O S SN AP N &

R s B BRI SRR L B G v S I v
“n

RV IRFI = o S I 06 BERURLCE I A NI RS (IR Y AN N
(XY IENVILRE v AT v B I o's Y B e « SRR BN AT B> RENT R o I

D W00 w000 00w

5«
\n

FFESI O N SN N O SN N SN COS CRD SN N N N N AR LN SN N SN SR SN SN ORI SO S NI CN N SN GAR SRI AN S SN SN SN G S
2

‘

IS

OONE N O N b

N S (V]
UL SN AD 0D NN

O O
X3
B2N

Ah8

<

n
0
LT Y

g
N W
——

N

764
774
730
723

.814

228

340

8%

.966

331

.393

10

L9321

€5

L9579
.973

-0
0
v

203
nng
115

034
-, (54
N5
5,039

o

[

i

0o

.
.
&
~Non
RAP SN

'l
N

W0 o
‘B g
1ENNN

J)
U n A

P TP SN ORI G R KN

‘N

-
B

&

A

NEVEN!
[N

4
4
1
c

s N

FIRIBS I ED LIty I RS Ity D 2
-n

a L.
[SSR RN IR K |

a

SRS N SN N N AN SN (NP SN

[N

AN a NN N

a R

i

ER 5 : B AN SRS NN N OO S SN 2N
L.

.0
RN IR

g

G

RN

ey

POR NI ORI AR N NP S S S ENP GNP EN
acn e ea

[ I )]

R}
NN R

N S N
INER=E
PERERRRY. I R WE RN

Nnoen

0D Nt QW00

(RN}

0.

EC2 BN IS 2N RN B AN N
RIER ) RN T IERG S ) |

n

DI RV IR R IR I FOURWC WSV SURY IEUV RS BV LN R B LR ST I B ING IR IC BN UO IR ]

N
!

RV AR SN ARV T ANV

2% N SN JO > xS SO« N D v

1
1

g
()

I N N
1
0

RN, BN
&

YRRV ERN B B
AR

Anen N n N

B IENVIRS) |

(5 N
O WD N D LI L DN Y

o-
Nt Lo bR B

0

=

9 Ty ' = 0 A

[N NI VI RNV
IR
]
s onan -
.

3

R I

oy}

NN
Bl

“J

o

A

EBLIEN IRY |

3N
oY)

AS RN

[ gis SSa v S N0 N 89

o
o N '

oo
[N AN
R RS B |

()

N

O

nenn
L L N

0

byt

o

D= N WS DN

.

VRN
Py

(VIR R R A N R R )

J 0

SN N (N SN N N SN SN S O T N N NI ENIS AN NP NS (N SN SN R S P

2

O A IES 1 IS ) B |

"

R EFe IRV CN )

a. a3 O
3 0m

T b e = S BRI D 0D NS PO

-n

-
ol
<

SN AT A N0 AN A n R

on

RN SN SN SN (O TS (A SN N N NS CU S SN SN T SRS N PN NN SN G NI N NI NS SN G SO SN S NI EN - S SN N SN SO S O S
Bl

15 N5 = NS NS NS N N NI, NI SRV IRY I

i

)
Loobo Lo b

KN

e ]

L R T B B Y B Y I Y B R B B B S B B R R R I B B R R B R R IR INC IR |

LN IEUS IS IRV IR SRRV Y RN B L S BN Y, U I )

s
3
2
1
2
2
A
2
1]
g
G

[N R I (IR S S I
J NP G RN L

a
b
31

BN

-

n

AN
ot

'

v:‘ “

el

T

o

p dem g 1D 2D DT D
LD DSt

v)

21¢

39%
294
894
392
393
374
3%4
R96

L3972

323
293

.392

871

L2911

IPI NI NI

L

IS

.

4
4%

NIENIEN N

4

‘RN N o n-nen e
-n

-

N n
—

NENENENEN]
L
&

o>

i

-0
FURK IR ELC NS &)
N

-
>,
2
?

-

Lo

PN NN

P

5
-
'?
2
2
2
2
2
2
2
2
A
2
"‘!
2
2
2
2
2
a
2
2
2
2
2

~Jd

&
‘o
RRC N
a o

]
[N

N
td

RVIRS

Jn

]
TR S N
'n
BRI N

o

NEEE)

JONN A N

AAaen A

IS O T SN SRR SRS B S T O RN R D N

o

n

NN N

N

aen e

N

IR DA T S 3 T G 25 N T % 3 T DV B T O B SO R ()

r

BaN
IN WSS LN

RS I VIV ]
noen

o
‘o
il
S B« I o IR SN AR N AN RN |

N
rY Wt N

tg 1

W

|
L
-n

Py



MW5:: CPUIISE 89916 DATE & TINE Tue No» 14
Lo 23 B3 DEPTH C5FZET .

>

STATION 398014,
LAaT 26

3 D

OEFT

"N

oy

'
ta

D
N cn

1
4 1 Ta,B72
4 re Ta. 3T
~“+ = 12 v 3 2 = . :
4,65 ) Fa 4,587 3 1
4,667 [ e 2 =4 4 1
T 4,564 : R e 4 L2
T4, 4.FG% B L.261 T4 970 27 737 4 4,760 > p c:
T 4. o, 4 ERD2 2 ~.2%1  T4.37 2T 7T E P e ' L TED
- 145,973 2 7 4.554 & ..281 14,471 27,737 4 4,040 fge a7 4. cen
= 4. .97 2 4.5C%4 2 .281  F4,90) 22,710 - 4,748 4,969 LAPIN 4,037
& a4, Ta,e7r 2o 2 4.562 1827.¢% 4,291 34,971 27 732 4 4,264 35,983 2D, R
s G o 373 27,737 4,51 1313.% 4.291 4,371 2r .27 3 4,2e5  24,9%&% 27 4
B 4. X4 z 2 4.0e? 1312.¢ 2.251 4,97 27 PE7 4 4,2 4 27 4
= BN Ty *Z 3 4,.%€3 1309.% %, 281 F4.037)Y T, TE . 4. 20, 4.
= 4. 14, 37 4.%66 18036 4,261 34,271 27737 4 P 2= -
2 ‘ 127,72 . G 27, L€
4,257 Ta. 2TLTIT O d.REg 17935 TE) T4 ET2 07 TIR g S 2 e
€ L2637 74, w77 4.529 179, € 261 F4.9T1 27,717 4 e L > 4.8
% I s z 4.5%4 17328.¢ 5 0 S N T S A 3 2 &1 4.549
c 4 RO 2 4,804 1722 .¢ 4 2 24,3971 2T 737 4,542 12 4 4,526
-4 F4. 2 4.548 1°73.% - 1 34 1 27,737 4.8%5¢ SIALCIS 4 4,562
4 14, 2 4.%43 17728 4 2 r4,R71 27,737 4,662 21,6 4 4.522
2018.° LN 2 4,558 1748, ¢ 4 2 14, 27,7372 4,564 13,6 4 4,562
EL 34 2 4.3 17463.6 4,282 24, 27.72 %, B4 i s 4 4.5
2009 .7 94 29 22.7 4,866 17ea ¢ §.252 24 27,737 4,852 €nQ. c 4 4,647
sopz.e 4 Ta, 27,73 4.%61 1762 .6 4,292 T4, 27737 4.%54 1%02.% 4 4,68
Ga9 = . T 2 e P e . ; g . - .
;,:a.. 3 Fa. 2 4.%632 17498 4.282 24 272.7°348 4.552 1473 .8 4 4.%4
1997 .6 4 a, 27, 4. 54 1743.8  4.252 24 27,737 4.5%3 1a33.8 4 4.54
o S L - . LA o o DR - .
1°3a2.6 4 T4, 2 3 4,556 1°z2.¢ 9. 2 Ta 2P2LTR” 4.551 l1a23.% 4 4.54
19375 4 g 27.738  4.554 1727.6 4,252 34 27. 1,552 143%.5 4 4.54
c 4 7 ) ; [ - . = - 4 - = ,A -
4 Fa. 2 3 a.%49 1723.¢ 4.282  F4. 27, Z9 1473.% - 4.54
4 za, 27,733 4.558 17276 4,257 Za. a7, e 14718 4 a.€w
3 34, 2 3 4 .= RN 2 T F = 4
] I a ; ) R .
5% T4, 2 2 4 .6 ; : = . s N
94 T4, 223 - 1. = o o L F
&G Fa, 27.739 4 17 . L&
4 KEW : 3 ' TP
o 2.3 5. - -
4 S L .. Ty o

RV

(5 A n

N

WD
AR SN O
NN

[ e SED LSS M)

L U Y

Ts
Yooz 23 ’3.% x6
4. 72002 33 3.6 2-3 4
4. P72 27,718 i3, XS LF4 ig.
a. $F2 22.727 52,5 Zé .5 4f 413.%
4 72 272,733 53,6 35 4.%1 4126
4 4 22,723 653 .65 By 4. EEEN o ’
f b 272,738 642. % K1Y 4. R LD PeT 27T 4
4 eam 43 E e S Falonn 27
T2 TR, 0r3.% e ‘. [N .. Ta, g 27 -




318

Julian day

14

r

DATE & TINE Tue

CRUIZE 37916

LOH

SBEDLS. AVG: ¢

STATION

Dog
=3

0.9

SE

DFF =

CEFTH

LaT

I:Ma-T

bl

SALT

TEMP

CEPTH

CHE- T

ST

AaLT

TEMS

DEFTH

TE®

CEPTH

4.

274

z

N

=
us
<

Ry

0

u

T

T4 ITE

A

31

-

z

2

2N

50

€4

TN oo o
oW T W T
[T T T TR TR T
NN T T TN

N0 NO D NN N O
| D A AN SN N N %
0002000
NN NN N T TN
LA AN N S A
CI 1N T 0 S O
AR RLARLEA L
LN T T
NT ST NI N ONT T TNy

549

4,542

Nl el
[SNEAN
o 2
NT T
S
[ANNAN
L
My B
<3

563

T

O
(1Y}

[T

My
(o)

(]

[1¢]
[

™

O N0 K T 0 T 0

W0 M0N0 N0 0 0 N0

[T RTINS

NN SN NN

N0 N0 N0 N0 00 D
M -

[Tt
L
AT
NT O
(S alN4

uh
Ny
LT
NT T
N

[T

uh
T

0
u

T

(1Y
~0
u

N

2

[T
u
ke

ng8.5

[Ty
0
13}

NT

o

U
R

T /u.
Iu
w7

[T
[ N
[+ N
T
My A
N
N,
1,
RO
[ TS
M, m
NeEnS
oo

W o o
00 N0
U 1 Uy
NTOST T
RIS

L

~

O
0
u

~r

u

-
T
I8

T

[}

[V}

T
LA
N

fiy}

[an]
*

o

e

(i)

By
M

o~

2]

[T

2923.

LR
T T
W we
T

IS T O T
RN
. 0
NTONT T
LT i
oo~
Ll Y
LAl TN
NI N7
[RTRTN
LaYea Bl
O et~
c.oc O
[V

TN Q= \T
TS i L
(S S T U S T\

TN TN

—— -

MM N
N AN SN SR SN
PO A AT N A

CICd C N

[T TS TR TR T

[0 AN N RN

[ S e B« NN s N

NTNT N W

[ Y

—~ o oo

RS

RN RN

NN T N Y

w0

o Mm

o oo

a0cm

I~ NS

@ o
(I
[T ()

N1

O D

o
LS

T
(R
YNy

T oNT

Rl SNl T
[N (RN, IR
W U
TNT ST
[ Ea S U TRy (]

u

&

R EA N T R D T

fao BN AWk YN
[AxN s Ss S

L6 I B N0
L CHEd 0Nl



STRTIONN 38EDdL4.AUG:: CPUISE 39915 OATE & TINE Tue How 14 27:27:44 1989, Julian day = 218
LAT 26 41.2 LM RS OEETH OFFSET 2,00

SIENA-T

DEPTH TENR ElIn s TENMP SALT S

233,86 < F0T T4 370 27 724 5 280 34,974
5 27, 26T8.E 4,03 T4,376 0 27, .8 T4
re 27 26236 4,302 a9 . J E LR
527, Zelg.e .0z . 5 427
5 27, 26135 4,701 LTEa i
& 27, : 2408.5 .70l 734 ©
627,732 4,851 2503.5 3R 74 5 7
3 7 4.5c, i3 TR e W74
3 AN L 3 Trg : € o7y
E2 0 4.F50 3 2 R4 e e 27
27,732 4,686 5 4.29% .724 4.56 7€ 37
27,732 4.%Ec © 0 4.093 LTta 4,662 2223.5 Ty
27,722 4,66 & 4.29¢ 25,738 4.c685 o323 as
27,732 .05 s a.237 27.734 0 4.%43 2712.€ 2
27,732 4,547 € 4,287 27 5,554 2313.5 2
270732 4.540 & G.296 a7, 4.662 2743.% ok
27,732 4.548 s 20¢ 27 4,558 21075 2
17737 4,547 5 236 27, - ' oo 7
170722 4.847 Ll - Z2sE e i .o, -
oI L 224 Lo . R
- . 27,752 : R . N :
, 718 N g : B " Gl Te D700
LTIEL L 28 27,731 € 4.292 Te.S7. T, “ T P -
S iT a°€ 27, 72 £ a.Ion L 3Ty LT o Ta.974 2
“ 14,0978 2 . . : e 5 4 14,975 27
G.Fle Ta,erE nnooTn R . LEY G667 £ 4 24,973 27
- JZIS 14,9758 07,733 26903.6 4. 4 4.551 5 4 34.973 27
U WL3LE 240976 27,733 BT 2498.8 4. = 4.55% 2243.6 4.20% 13,973
LS a.*l4 34,975 27 733 4. 647 2493.6 4 74 4.593 2247.5  4.2e9 24,977
2T 4.314 F4.P76 0 27,733 4,561 2438.¢ 4 T4, 4.653 2233.85 4,269 24,973
CIILS - 40313 34, 27,773 4.543 2437.5 4 4. 4.554 20336 4.2e9 34,973
27286 40313 24 27.733 4,542 2478.5 4 LEN 4,552 2228.5 4,249 24,972
27235 4712 %4, 27.733 4,549 2473.5 4 T4 4.557 22236 4,269 34,973
18, 4317 24 27.733 4.542 2463.% 4 T4 4.547 2218.% 4,263 34,973
13,6 G211 34 27,733 4,653 24638 4 24 4,859 2213.6 4,262 34,977 27
18,9 4.211 74 27.733 4.549 2458.5 4 34, 4.554 09.5 4,243 24,973 2
3.6 4,310 24 27.733  4.%%% 2453.6 4 34, 4.553 2203.5 4,267 34,977 2
°9.6  4.310 34 27.733  4.568 2443.%  4.286 %4, 4.554 2198.5  4.26T 34,973 27,
3.6 C4.309 34 27,733 4.555 2443.9  4.285 4. 4.554 2193.6  4.267 34, 27
B 40309 24 27,733 4,562 2438.5 . 34 4,557 2183.5  4.266 34.
5 4,207 74 27.733  4.5%0 2433.6 4. 14, 4.554 2183.5  4.284 T4,
2573.5 4,308 34 27,733 4.562 2428.5 4. T4, 4.564 2178.¢ 235 34,
26735 4,303 24 27.733  4.559 2423.6 4. 34, 4.555 21735 265 24,
2828.C 4.207 I4 27.733  4.56] 2418.6 4 Ta. 4,550 2148.5  4.264 34, 27.
2:63.6 LRI Y 27,733 4,563 24172.¢ 4§ 4. 4,568 21676 4.254 74, 27.
3.5 G704 P4 27,733 4,561 2a08.5 4 4. 4.651 21%89.5  4.244 4. 27
1.8 4,206 34 27,724 4,549 2402.6 4 24, 4.545 2163.5  4.243 34, 27,
LB ares 34 27.734  4.527 2398.5 4 74, q.552 2143.5  4.267 34, 27,
5 a.304 %4 27.734  4.85] 2393.6 4 34, 4.554 2143.5  4.243 34, 27.
IR 7 ER X 27.734  4.5%¢4 2238.5 4 34, 4.561 2123.5  4.253 34, 27.




Z H I4TTDmMO

nunIdITMmMH4mMmx

500

1000

1500

2000

2500

TRANSMITTANCE IN VOLTS

""I'_I"I'—T‘T'T_T—f“l“r.‘“l"t"‘l"'r r T 1‘1"1"1"1—1"1_1'—"‘1‘1"

T T ™11 T rrrI " T TTTrTTY T T Ll T 17T T T
T T T a7 R

e = A.é ”

llllllllllll‘lllllllllll['lllIlTllllllllllTlllTT]lllllr'lll

1.00 2.00 3.00 4.00
! TE“PERATUHE DEG C !
10,00 15,00 20.00 25,00

SALINITY PSU
34.50 35.00 35.50 36.00 36.50

.
af’/ﬂﬁ
/

L
BLASLINLSLIRLIRL 2 St 2nt A A A S A B e Tt T

tamu

CRUISE: 88gi5 STATION: SBEO14.A DATE: Nov 14 07:27: 46 1988

LATITUDE: 25 41.2 LONGITUDE: 93 58.6
TRIANGLES DENOTE DISCRETE SAMPLES



CVPEMDARLE RaTHTTHEFIIGP-2H

1]

U T e

NOE S I =2 VIN T U B PRl
: o L :v. ——,.

A DC 000 M

RO VIR B R N TR T O VI WU R U

B (R O L T4

FIRS JRVORS, JPPIRT JURY. SCINY ST SNRTO ONTISRS VORI SN TORRE S I N TR S LR ol AU RO
e e e e s e . . P —_— SR A e ety B o T
Al caberafucal IR ciP cr el cafoeadocoIN el cal ol _M i . . . [ __ : |'
T teuoncol o CO A CIF T u 00l My o ; i | ; ! ! ; i -
[EETIR IV VTR U (O] 'R N S A S SR AR SO TR A P A SO A A S A G H i H ' . . ” _
‘& . H , '
- F - - C e - -
. 3 i I
:.__ ! _ |
— R T SN A O P O S X NN O S DA R TR X - N Y RV R et [ |
. R A N I R S B S Y R I O I I« T O —t e NN !
' 3 [ D T e L4 - JOR TN } - = a
b DI IR R VA R TR TN O NN AN N ST O O R o TR A S AN w il ]
[&] o H
@ ’ i N, '
N SETRRVS TEo0d 0 - —4 [ BN S BUR :
z Ao N ™
o oo oI ay o o - 1 ./A
-— A T i te W us i N1
- e |
3 g
Ui > _
T
LN O T O L T O D e © T O « _e
i R =1 MYV SEVON RS B Rl =3 ) RO T AR SCT -
- F T r 1«
o At DO O DD @ C S S 0.0 0. 0 w o
a P G R L R - _
@ le
% V0O 0T P INT T T 00 00 by B B
o Netfeabties e foci o corboealo il ocal _ &
pa ] Ot et FICER By N T U e 0 00N m a0 ~ a
[T A R 2 L N TR U R D P L SR L _' o .
(&) b
I . T . g e ' OO T et QU CICIO MO
[] - A NG E I D 0D TORNKMO TN CI10. 0 THD
- - . e s s 8 & e * a2 & s+ 2 e+ e * & + . & . = 2 = e
- < OV T A~ 00D00 O OMmMENNILF,
w ¢ 1 FIPICICITIENCI I CICICICIFI QN et A A el et
m
=)
w ool ft One et e e T P N Tf. 09O
o T T e e R T v e e s
] (B LA IR R ARy KA EANCE R NN TR AN NN B AN LB cald
PRI o I SN N S SETON TSRt Il SR SOOI LS A=y T WU
— ot —




u

~
—
T
o

&
]

ST 1lade

=1

latgony
-
3

S

E“—.T
2.6

6%

)

154
=

- Ul 0N 0 T 0. s
+ tee AN B TR T RS RN S N S R R
w - . s e e e e e e e e e e
- " RGO Ul N O T T O A )
(/]
N
o
> LA PR ON S |
oy H r.cuof. ¢
o e 0}
- T 17
-

I
—
o

Dby ey &y o

(I Forler oo
—t . . . . . . . . . . - . . . - . - .
on S CLCICICICIC) e
o Ve ek R R R A ]
o
b) r
in o .
- vl

L B
Irs vl
10

[N [ % c

I o -

}— [ T
GO0 D0 ) 0 O T NT T Tt et

%3] PE A OICI I CICICICICA CITICECH I CL €

mn

(]

V4 [ER TR TRNE [ANRURS S RN DO |

[' N . . . . . - . .

CLIN e P
BRA IR U AN SO U

ed =40

)
.

MY

S8 AN

r~

i~
-t

-
—

<

(]

[T
n

-

- 0

S AN

(LN AN
5 €4
-
el i

[

L €

or.
B LAl
i ue

(AN}

0.

»

=]
"~

T amfey el

CUIN PR Ctis ct P el .

4 IS O v n
N AP AN &N R I RN RN |

1 e I
(L —C

r. [N Y <)

ol

)

3

17A

~0
)y

PO (IS B A N SN Y
LIRCN TN SO T TR I TN
DO a. 0 N o0
et el
o 00T
crlo et o g
i v 0
1, SN
[Ty
u
R
—
T
o~
. O

1. 4Q¢

21S#169

X393

DRTE 14NOV89 EMT
LAT 28 26.6

CRUISE 85G1S
LON

ISTRTION

S4 14,5

CPERATER
PROBE T-7

- TEMPERRTURE DEGREES CELCIUS

(-] ~ ~ o o o

+* N w0 o -+ ~N

~ o™ - w ) ~

" " . N " .
L AA L =Z TWwrweon



D) )
e )

©
.~
o
L]
»
' LN I N B TR <R TN D AN, SO0 G
. CICI O~ et DO U I VRN oI SN R A
. L (U o B CRRF L SR Do PO TR T S T TN T U o T S D T
Ll
t
1
(W] i L ‘T 0 LI LSRRI TR S ) r
. . . . . . . - . N o )
[T ~ e o1l ~ [~ el ca A _ . . W o
Db e e O ey e, o F.caimn g Lot I N DAt
COR L 0 a6y 0N 1 R Tt [ -
7Yﬂ. . : /I,
. ~ .
Iy -M-.b 2
. . . i - S
_. o mwoeon N Jm.
. T CIIE Gl O oo P - anS®e
+ o N I S ' a W o AXONN N
" - e e . e e e .. . 9 ® ZN o
_” FL N S S [N QRO VTI SN SN N SV AU N SR SR A | o 5 EWNSNNT.. \
N 9 e N a
v (W) todad od -\J
C DA--ZWG
n o O Uraaoae « \
; ! ! © . QUN IO g
c . g I ' N
: - 0 4 o) 0. W . . . v oo . N
- ¥ IS [IRRToN T o - S . < toet
) w . .
A o . 1 . . .
t w -
4 « = . N s v
TI P Mot 00 0 0 00 O G et 5, © T IN ot s N~ 0T oo Nty Cd o . : A I . N Te b
1. [N I~ T RN T LIRS IS NE RN TOR A S =~ SO N T O RS Qo o g 1o’ Y . - ;
-1 . - - - . - . . . . . . . . - - - - . . . - . . . . . . . . . . a . -
' PT TN T MM K N CICI I CICI v et e A (A 3N « BEUUREE « BE) NN W RS PN AN E W ~
a B B T I T o e S S I e R g - w . . - . {f‘/
= ! I I : - . N I
o . - S ] ,
1t Uow T T PN Ty o Q0 © .
. N . . -
. ) SN ANl O o ct i, '
) . e o e ® & - e
e ' . hE ~ [ o o
a ' CLCrer e Myt . 2 % v Py S . @ 9 &
- N ~™ . - < [T~ I o ~
4 4 s M -~ A i A S
. BWAR T —X Eld-wen
I 1y B e C1 iy en e T ' . o
' T S I U (1
[ e e .
FORS VN DA Tty
I et i B Bt B
i
X
v 13 SRV I (N T
i1 [

A o I XN o S o 8
SRR I A AL s o)
e I B B B IR ]




-2H

SERING

EATHYT

-

B
fa)

AN

M

O
U b

o [0

[§)
e
A

* I B bN
[ AN o
U A T
CLeict
~a T e
: v, o
[OS O Ty
ci1ciey

N

3]
Ny

w

O

[
w3

&

it

e
0

0 T
1o

4 ¢l

]

[ RN

[~
~——

RON RN

-t
-

-t

29

i

QO

[LP N
S
- |

e~

RN

ANy ]

.o

-

-

U
o

0
~

~F

™

—

i 8
4. -

.

Moo
Noct

T ou
e

ar

mn

W
o

ol

N
[

()

i

(2 A IR

uN

CRUISE 8961S

S aons

QPEARTER

SR,

P 162

P 243

F 432

I 852

P 640

F7ce

SRWAFE T DWWaw




T
[

I
m

MOSBLE

TvPg

3
Et
3

2Q
2

OI!

1al

4TE

In)

[ B = R TR
L Cr N
ORI T
[ O LI OIS |

T TS

3

ne

A

(8]

NTOR

-t

o

a3
(2]

O A

c?

0

1

" 0

-t
«l

-}

~a

Y
1
e

"

e

1

.

N

()
a
o

02,

(2]
[

~ T

"w.

LT
M. ci
<o~
r

.

Don
[ AN}
Ll )
I N

Ci
(o]

[EREY]
i c1
(R
1 U

",
S

0
-

™,
ct
-

(3

-1

L)

[ I
—t

~a

(o ANR

L )

Fo
u

o

w8

S A

163t

.

i

<A

w
[N
(a3
u

~
il
10y

o.
[
"y
L)

(o]

LS.

.
(o]

0

u

.

i

Y]

"y

L]

—t

TURE DEGR

TEMPERR

i 1 | I I ®
-
. — -
N it
| I
N O
a. N ! P .
- T o -y -
@ w
. -
wises  w
. AMgB - L
Mip» o w
S~ OXOOT A o)
by —— ¥ ® IM @) alv
w : Ze Wl
~ 3 . WO -
A G N Ut 3
\ . - o«
\ LAEeLi0 z
] ot [ XX - ST 4
| - ORI 06 A\
© N ~
~
® o
- N\ '
10
- ) R
© /!
L ¢ = —
o 7
= 1(40/;
e
. I,II[‘ .
© ’ —
. —=
w
™ © ~ ~ o o~ o ®
o o < Y] © @ w 4 ~
@ - ~ 2] 4 « o -« N~
N . s M " — N " N
. AL T =~ EWkLaw



)

o

STATION SBEO1? . AU CRUISE 3%q91% DATE & TIME Tue Mow
laT 26 3.9 LOH P4 44,9 DEPTH DFFSET 0.

OEFTH TENP

€2, 12.1u7

1 - P .
- = L v 3
R i3 B! T
- . . : v vl P
_° Je s i T2 .5 .- 4.
ST 2L 2R - I 24,
I - A ~ e 11,292 F Cee 1A,
Ie . als 24,447 202, 11 170 7 T.onr2 R4
X421l 2a.a5” L INnFT R 10,336 3 2R & .32 T4
Jeoaaf) 24,480 4.500 ¥N3.5 10,74 7 270072 ~4.5682 < &, 920 T4 912 -
4,459 24,774 4,499 212.% 10,4032 27,173 4,569 e 4£.270 24,914 5,549
25,541 26,271 4,492 312.5 110,435 27,090 4.8 5 5.8256 4,914 4,563
I6.519 25.948 4.590 223.% 10,719 N N G.rRl g & S5.72y F4,913 G.EF4
24,517 25,7387 4,493 22,5 10,209 2 272,104 4.662 . e73.% nL.ARI 24,911 4.F63
16.%23 26.011 4.49% 133,56 10.129 1 272,111 4.6¢72 £32.56 5.070 34,909 } 22
36.481 24,113 4.996 332,56 13.044 no27,114 4,654 ©33.¢ A£.FT74 0 34,904 L G409
To.441 26,201 4.%20 4207 A @ 27012 4.684 GR35 5,820 4,305 . ca9
v 2,423 26.273 4.624 Iaz .6 2,273 30 27,12z 5.051 F93.6 =, 437 34,907 2 12 3, a7
inr.w 1 T4.40F 26.728 4.927° IeIz.g ?.8341 IH.i¥a 2T LLIZZ R 2038 ALauB X4.903 0 2 13 4.7C4
103, i’ 15,276 26.383 4.921 62,5 F.TA7 0 FE L1930 27,142 4,991 [ s 4.418 34,202 27 21 4.8¢€2
1 26,296 26.412 4.533 F63.G Q.452 I 177 27,149 4,652 ) < 5,221 24,302 27 26 4,661
17 23,221 245,443 4.521 InB.% 9.562 I€ 165 27,154 4.554 ) c £.309 34,901 2 35 4,067
s 1 746.284 26 4,923 e 2.801 I%.188 27,140 4,562 A 5 5.273 24,901 27 z9 4.658
e 1 26.2%0 2 4,528 378.% ?.377 IS lat 27,170 4,584 5 S 4,222 24,301 20 4% 4,067
e 1 26,219 26 4.526 282.6 9,235 2€. 132 27 \D77 4,083 A < 4,183 34,900 2 s0 4,867
51 16,139 264 4,537 I3R.¢ 2,172 318.11% 27.184 4. 862 A 5 6.143 34,200 27, 455 4,892
= 15 65.1%6 26 4,579 G2 .6 IL0TTTe ] 2701391 4,507 5 «.101 F4.e0) 20 Al 4,569
e is 6,103 26 4.537 I92.8 2,996 36, 27.194 4,666 c 5.07E 34 N0 27,464 4,641
I ] T, 030 24 4.534 EYUSIR 2.294 36 27,203 4.554 < 5,089 14 R399 27 464 4.1
SIS 25,055 24 4.539 403.% 2.320 35, 27,2038 4,566 s ALQ33 34,200 27,70 S TED
i 760022 26 4.%23 413.,5 8.775 6 270,210 4,671 .6 C.992 14,901 27,476 4,569
1= 16,992 24 4.%44 412.% g, 722 39, 22.214 4,562 s 6,944 24,992 2 2n 4,651
14 6.6 24 4,533 G422 .5 3.074 0, 27,17 4. 50T c TLRTS R4 90T 27 4.%£0
la B 20 4.54% 427.% £.463  IG. 27.01e 4.5¢2 G .07 T4.202 2T 4273 4,807
14 5,324 I6 4,549 4135 3,417 TR ez | 4,081 s LR TA.F04 0 27,424 -
14 IE D47 24 4.%44 4F2 .6 2 1 e T 224 4.562 2 ¢ 24,304 27494 B
5,344 26 4.%449 4473 .5 3.a?a I6, ARSI | “4.561 - N 24.904 27,497 4.
- IE.309 24,828 G4.54% 443.¢% 2,408 3T, 27,239 4.%949 G $.324 34,204 27,500 4.
i 36,073 26,345 4.548 453 .5 3.710 3%, 27,246 4.5492 5 C.797 24,908 27.%02 4.
L& I8 .74% 26,8659 4.547 458.65 g.22% 3¢5, 27,252 4.%45 s 5.733 34.905 27.60% 4.
] 25,711 26.877 4.546 463 .5 3.142 65, 27,269 4.550 c 5,07 34.906 27,506 4.
b 75,686 245,872 4.%43 463 .% 3.067 3¢, 270284 4.545 S S.762 34.9n 27 00 4,
C IC.662 26,902 4.546 4730 244 P4, 2702 4,543 2 G.TB4 24,906 27,609 4,
< 36,442 26,914 4.548 472,69 Forrr Fa nEL2 4,551 G €.742 34,906 22.510 4.
¢ 6623 76,922 4,507 433.% TLogd4 T 272 (B s 65.734 F4.R306 27,812 4.
s 15,604 24,931 4.542 432,06 7.765 14 2 L2357 4.662 ;1.8 €.722 34.°05 27.%14 4.
5 I6 . RER 26,929 4.648 49% ¢ Z.T0Ir 24,071 27,291 3.662 43 .9 5.707 34,207 27.%1e 4.
G .71 26,943 4.549 438.5 7.563% 34,947 27,2986 4.5651 43,5 C.eR2 34,007 27,612 o,
i 36,642 26,963 4.549 Q3. TLhAGEe T4, 96T 27 090 4.5.92 52.6 S.633 34,907 27, 0 4.




STATION
LAT

a2
-

SN2, AUG: . CFRUIISE 8991°F CATE £ TINE Tuyc Neer 14 17:19:66 1939, Julian daw = 318
SOIR.3 Lan R I S CEFTH DFFZET 0.9

SALT  SIGMA-T

TENP SALT  SIGMA-T  ISH DEPTH “ENP SIEMA-T = DEPTH
5,857 L07 22,522 4.85% 5 3 27,473 4.¢ 1263.5 4 14.984 27,7
C.enll 3a,207 27 522 o €67 3 R 27 .7E 4.¢ 1ULILE 4 34.%84 77T
E.nl4  Z.,309 30 4,899 5 z 270676 4.6 1268.8 4.7 34,968 27, -
5.58? 24,910 27.834  4.593 3 2 27.&TR 4,844 12726 5.7 14,945 27, SR
©.EE6 IL.9]1 27,833 4 662 2 2 2TLEPP 4,687 1273.6 4,723 74,945 27, o e
c.5rg T 27.%41 4.9t 2 = 27,630 4.6¢9 1233,5 4,706 34 948 27, 4.ve7
5.¢1g 22,844 4.599 5 z 27,431 4.%87 1299.6 5,321 74,945 20 N
.29 T7.F43 4,769 & z 27,035 4,647 1297.5 4,318 4,94 07, “
S, abp 27,662 4 641 G T 12727 4. 5e7 1299.6  4.716 34.94e 27, 72¢ CESE
§.rne 27,687 4,041 .8 TAUPBD 20, a3 4.Fes 1IN0 4 T1) F4, %% a.Ee
S.IEE 24,918 27.667 4.T42 g 14,98 27 491 4,849 1302.5  4.709 34,942 27,72 4.%,
G740 34,217 27.%:% 4,540 « 14,963 27,402 4,647 17136 5,307 4,944 27,727 4.54R
©.322 74,913 27,672 4.540 €  4.51c  34.984 27494 4.543 1212, 4,706 34,947 27,703 4. Gag
§.296 4,319 27,576 4,54 G L.FN9 T4, PB4 27,495 4 €48 17228 4,704 34,9¢7 27,708 4.4
5.248 74,219 27,820  4.552 § 4,608 34,956 27 494 4. 640 ZS 4,302 34,947 27 4.%e4
G.233 24,920 27.684  4.564 5 4.497 34,986 27,407 4 €59 LB 5,299 34,947 27 4.04
S.1FP 24,922 27,890 4,547 LB 4,495 34,958 27,497 4649 L& 4,297 14,947 27 “4.T87
S.in0 74,324 27.894 4,646 LB 4,488 34,984 27,409 4 67 TR 5,094 24,9 o7 “.%e
CL136  Z..924 27,400  4.544 5 4,435 34.96& 27499 4647 1348.6 4,207 34,952 27, 4. En
S.101 24,926 07,505 4.4 LB w481 34,988 27,299 4.54s 1363,5 4,290 34,942 27 4,867
S.080 34,927 27,608 4.564 5 4,477 33,966 27,700 4,557 1355.5  4.222% 34,963 27 4,647
€.08% 34,927 27.510  4.546 & 4.47% 34,954 27.700 4.945 13£2.8 4,087 4,048 27 4.%68
£.0456 14,929 27,513 4.582 € 4,469 34,987 27.701  4.%e3 13568.6  4.284 34.9¢8 27 4.559
5.014 34.930 27.618  4.%944 S G.4dd 34,957 27,702 4.548 1373.5 4,285 34,963 27 4.847
4.992 74,930 27,621  4.%5&4 S 4.459 34 27,703 4.557 1372.€  4.2023 34,953 20 4,849
4.977 34,231 27,424 P 5 4,483 14, 27,704  4.%68 12238 5,292 74,948 4,562
4,369 34, 932 27 424 4G 1138.5 4,447 34, 27,705 5.5¢9 1323, 4.321 34,962 0 4,546
54 14,932 27,427 L0 1143.6  4.aaZ 74 27,706 4,546 12938 4,290 34,949 27 4,640
5 4 15,233 27,470 54 1143.5 «4.436 74 27,707 4.567 1393.5  4.280 34,948 2 4,547
LB 40921 T4.324 27,532 .Eé6 1162, 4,420 74, 272,707 4.6483 1403.5 4,277 34,969 27.732  4.546
5  4.901 14,934 27,475 LE&7 1153.5 4.427 34 4,669 1408.5  4.277 34,969 2 2 4.846
5 8 I4,336 27,437 565 1163, 4.424 74 4.570 1413.8 4,275 34,969 2 2 4.549
€ 4.872 14,935 27,637 546 11492.6 4,419 34 4.669 1413.§  4.276 14,969 27,732  4.649
T 4.849 74,337 27,643 €54 1172.8 4,409 34 4.559 1423.8  4.075 14,99 2 2 4.sec
€ 4.B41 4,937 27,544 «.5h6 1179.5  4.405 34 4.563 1423.5  4.274  34.959 27 T 4,846
.5 4.B30 34,938 27,446  4.548 1183.5 4.402 24 4,669 1433.5  4.274 74,969 2 T 4,568
T 4.214 24,939 27,549 4,546 1183.6  4.793 34 4.549 1438.6 4.274 34,949 27,722  4.657
S 4.804 34.939 22 <80 4,565 1193.5 4,391 74 4.%¢8 1443.5 4,273 34,049 27 3 4.554
§  4.783 24.941 27.554  4.€47 1199.5  4.384 34 4.564 1442.6  4.272 14,969 2 T 4.654
5 4.772 34,941 27.555  4.665 1203.5  4.279 34, 4.%63 1453.5  4.271 34,949 2 3 4.549
.9 4.757 34,941 27,452  4.543 1202.5  4.377 34 4.567 1458.5  4.270 34.969 27.73F 4.545
5 4.740 0 34.242  27.460  4.547 1213.% 4,374 34 4.563 1462.6 4.269 34.969 27.733  4.557
5 23.25; 27.860  4.559 1218.5 4,270 34 4.567 1468.5  4.262 34.970 27.735  4.549
-5 . 34.242 ;Z.oeo 9.566 1223.6  4.364 34 4.648 L4736 4,247 34,969 27.774 4.7
] 14.943 27,662 4.563 1228.5  4.361 24 4.569 1472.5 4,264 34,970 27.774 4.547
4,944 27.664 4.547 223,85 4,388 14, 4.567 1422.5 4,255 34,970 27.734 4.5646
34.945  27.667  4.557 1223.6 4,754 4 4.567 1423.5  4.244 34.970 27.734  4.548
X T4.945 27.448 4.546 1243.5 4,280 24 4.568 1493.5 4,245 34.970 27.734  4.548
993.5 34,946 27,670 4.544 1248.5  4.347 34 4.569 1498.5  4.26% 34.970 27.734  4.567
1003,5 T4.746 22,672 4.567 1253.5  4.345 34 4.567 1503.5 4.264 4,970 27.7%4  4.687




STATION SBENL®. AUG:: CPUISE 89516  DATE & TIME Tue Mo 14 17:12:66 1939 Jyliar dau = 3182
Lt 26 9.9 LN 35 a9 PEFTH OFFSET 5.1 ' '

CEFTH TIMP DEPTH TENP SALT  SIGNMA-T e

)
m
Rl
—
-
el
—
m
-
s

Jog o T - 247
- . - -
- - -, ot
A 3 .
el e -
2 K 2 T
NS4 e LEen
oG S
0= B e -.
2¢1 3 o7 =
] 7 e
noozs I “.
B Im.Tre <. 743
2z L7 ris sLERT
=9 2TLTEA 4,504
4.763 27,738 4.%ed
1 .68 IPLUTES .0
1% < z 27 T3 L 6
! 4 7o E 1776 4.0a]
1= 4 24,971 27,73 .53
1% s 4 R PILEY:
- . T - . 40 D)
1593 5 4 17,7 w GRL
le z 3 LR Te -.%ed
1£032.6 4 K 27,717 L.6ET
1s13.% 4 3 27.7E7 4.546
1613.5 4 z 272,732 4.667
162>.5 < 2 27.737 4.64¢
1623.5 4 B 27.732 4,647
15235 4 =z 2PLTED 4,568
1623.¢@ 4 z 27,727 4.543
1g42 .8 4 z TLTET 1,507
15643.% 4 74,971 P 737 4.955
1562 .8 4 4,372 2°.TER 4.7
1s63. = 4 34 27,737 4.847
18432.5 x4 IR.TE 4.%25
len3. @ Ta. 2777 S.Coe
Is3. @ 4. . - :
¢ 34, 27,737 4 2
G N 27078 Ses
s 34, 2.7 Ea7
= .
5 2.7 [

c
[

)
L)
L~
A7
&

RIS

RO BRC IRV Y] ‘:-4 R IR )

MDD DD DWW DWWy

st

By Ry
INEN

n

SN SN SN AN L 1N
[ O N T N T

RN NN

R I R B B A AR WV
-,

&

. L

] 6L
c 4. _ k &L, 684
< 4., 2r.7r 4,86
4,972 22,7 4.%.3

[ 4,972 27,73 4,887
- 4,972 27,723 3.543
< 4.2 2200214 4.%sE8
€ 24,972 27,779 4,964




I 4 U0mMmao

unIomMmMm-Hmzx

TRANSMITTANCE IN VOLTS

1.00 2.00 3.00 4.00
LN N S B B A B N AL S N S O AL ML N L LY O D S BN S A B RN N B S B B SN
! TEMPERATURE DEG C !
* - 5.00 _régrpgrrrrr}S .00 20.00 25.00 .
_I_T'T'T_!““r‘T—rT'T‘T'T'T‘I - lﬁTrIIllll|11TrTr1ﬁﬁr1|||l|(‘rl
SALINITY PSU
_ 34.50 35.00 35.50 36 00 38 50
"T‘!‘T‘T“f‘T‘T‘T‘T‘rT’IK‘T’T‘T‘T‘T‘TT?"! 'T"1‘f'T'1‘T’1’T1 'T'T"T_T‘I‘
- x ;
- —
- /‘/ /,A"/ j,
' L~
_ / -
- , /Ar///
500 — 3
— ::
- i
1000 —
- ¥iN
1500 — A
- L
- A
2000 — - - - L tam_u_j

CFIUISE 89915 STATION SBEOiQ A DATE Nov 14 17 19: 65 41988
- LATITUDE: 25 38.8 LONGITUDE: 84 44.9
TRIANGLES DENOTE DISCRETE SAMPLES



- =2 T ) ~Ta 8L,
3 EOE . TMFETNTESLE BATHYTE

eEozE T-T 3331% CAT OS] TATE latiorss SKY z10%
=
- - - : he hd
oLe - 2 HM " S
LT - : ERINS =
iz.e [ d S +22.7
17, <5 - “ <
220« s 1 = z -
ZrLE % 12,37 275 b z
T2.8 = e 1 ) 472.% 2 -
UL 28022 2.2 477 = 2 B z
42,8 28.7e < 12.%°% ) 2 .04 = =.1le
47,7 28,172 4 12,37 4 3 3 =47.4 =, 13
£2.¢ 20,14 7 12.2Z2 & 5 2.14 672, ¢ .10
v7.8% 28,06 2 12.48 4 = S. 7.2 5. 0.
£2.7 28,02 S N A - = & 7.8 A [P 1
2.% 24,3 il.e? 4 - o= Tor L4 .=
Tl.a 12,57 = 11.%¢ ] v TZ.n <
7.7 21.4% e ll.4b s 2 T3 z
2.  20.%° & 11 ZF 2 = = <
Toa 17,328 5 11,2% - 7 7 2
2.7 19,32 m 11,13 2 -
@706 18.27 4 11,00 o7, = 2
102.% 13.¢¢% ¢ 10.90 €0N2.4 I
17,7 13.26 ¢ if.232 02,7 =
12,02 s 10.s8 512.5 : =L
1Pk A 1,87 174 =iT.- .7
17,45 & 10, e 27, :
17,12 T ol R -
Lo, =0 oI 5 = ’
16, s R (A LT -
1-.22 « lnooe 3 [
14,02 LG 5, w0 ?
1e 7 4 9,31 =
- g 2.7z =
> R~ = -
3 37 To7.2 c.z2 ¥
LU PEEIS [ S, dg ST maer 3
177,24 14.=1 & PLURE TRFLG 5.zl = T, .1
B - o 9,29 822.% e.e? 3
197.5% 14T 0 > @12 T37. 3 = =
122,92 14.1% 7 9.1 L4 o
17,4 14,09 4 2.00 N i

YEMSERATURE DEGREES CELCIUY

5.2 1e.0@ 5.8 20.¢  Z5.e\, 32.9
- - p

I : . f

L -36'“ " , F — : —

—_—

NADMAMIT e T-40M

r sé6e

ol - ) CRUISE 89G:S

. ISTATION XE5G15e2841

PATE 14NOYE2 GMT 21€9

Laties 3¢9 - .

b L ON «9., e

720 : L orer Y
ERDE

T P




) u.
xI o,
n () -
1 LS 1
4] r
(] 0
i)
by | u
[V pan .
L) 15y [N |
B o
= o .
=l o
- o
s z »
34} (]
pas 3001 a IS of RO s (1 T PO (P W -~ Q
L T W T Tr.s LAY SN e e OO KON SO B I
Dw_ L N I L A O I L I N T T TN (R T T TR L ([ TR 5}
D 1
Ol =
: 7
uwl o [ ISR P S I CONTN GO U YA B A VIRV (UM ST oSS BEYRNN L (O SN TS B IRV B SNV DS S TN
> Prorlael ! coloeand- crds o1 P cd .t . _ _ . N
t Colvet o CPCHFO N T T I i O COCIFEVI 3 T L : o
L L U O O U] LA B S I N B O | ' Y]
. P . . N
- : - —\
-t ~NE
* ” -
b N A s. g
T_ 0. B N XY LA RS v . o s N
+ -t N . 1T b f. 0 R E el
-t X NRTO
b e LA SN ANRY D N SN & LA ST T O Y\V
I (RN
v o TE W oot T w0ty 0 u 0 R TORC B] g <
= TSN NN N S S SN VI S ST PN PN AN I i 4 ¥
0 AT T U 0O N M 00O e SN AN I B o
- T AT AN TSI T TS T T 6w (AT TART TS
= :
-
i
MO DI T OIS A D0 O D0 MM oMY 1~ b 00
. T} 0. 0w Tl G NAO O OB T IO IO TOR B o I e -
a [} Fab b P M M CIICICICI G A ed el el el el o O O 0 N B0 N N NI B N
[A - LI e B B e B B B I B e B I A B e B B IRt I )
IX]
15
o L o 2 AN RN AN SRS B I N N G N R W 15N 0 o N INNT
— i SOOI N CIN ol el ca et Lo crforaifociN ca N
g = RURRLUEIE (O AT < I QNI O S UN o OO S ¢ R = I = BN} NG IS AN <L < VI B N
[m] g CLELQITI IOt CHCI CI O Clb, oy R B AN S DI S BN
) [
—
. T EWEWEW
Q. (O IR I— T A IR VO T I Qry O, e T ) Tl ;
1 LRI ot I v Ben S« TN SO o 3 3 U LY . O 0T Gy D
- D UEN PRR TR FARS B SR B SSel IRST B e BTN e N CRCCI OO RN AU AN SNRFU IRV TN IR TR
" Lot B B o L B B ot B o o B B B e I B B I IR IR SRR IR S |
= _ .
T O oW 1T 0w Moo
3 s e e e e e e . PR
LA I A o I SN oF B NI of I SN o I N R 3
J- (O O et = CETI NPT T W
e Bt B RS IR R Y I PR RS ey




-]

38

LOH

2

on.

L&T 2

HMT OnT

S

L)

St

4
Py

A TE

D

1F+224]

>

SR

STHT [t

r

.

(AL
oo

D
crct

et
.

Nty

Cci

u.

1
™~

L
—

-
cq -

oo

el

-t

Q.

o
. O
R o

W 0w u
(lo oo
I T SO S o |
e R |
B I I e

o

e

[}
~0

L]

-

L
<4
s

7

it
S ]

[~wig]
4

.26
N

ig
14,

LS« N T

LN N
et 4

o
~oc
[¢ O]
iIfou.
"y O
oo
oo
ol

e

o1 e

—

(o]

i

L)
o

IG15%22+#])
014

82318
X3
1E%Cv89  GMT

CRUISE
STETION
TaTE

LAt 25 2e.2

LON 95 2%.S
QFERRTER

-7

ERCBE

— > a

TEMPERATURE DEGREES CELCIUS

Wty

LAWART. L LW-WaEn



4

a cl .
3 P

VN ]

G o

(o)

e - u

%3 = -

1) 0

“oa oL "
Lt R X I.r. 1
J. N I I BRI DO 4 DR PR T S T [ A O IO Lo U (o
C .
L
m. AN S NI () [OOSR TSR | o weoJ o,
focrfscafocr. .atr ~Ci Focar
) I 0 a0 M Qoo r )
[T Y I VR T bl 1 - o
I
- [T
”-. .
. .
O
. Or U e O O . 0 O ) o r
oo T TR et O g gesiu f I 1 . [V r
e . T &
" LI O U O S Y S NI U S . Lomr
N MO > ' h A
aXONN N
LN SEN
‘e Y
[CONECO SR TSRV S TR TONRYURN SR T SRR I SN DR R ot At ' TR
R LI
< e is e e I e ¢ AEluabezwo
= [TRYA Y S Y IO P ) ShaoSoa !
- T TSN T N T [ER§ S DO TR T o “
- Vo
54 i«
- o
e b
no
9 [ S <) o [ owem w
M ty B u. o TRy e [ 8
[ T . [ P 2
(&) wt oy 00 Qe ) gt ey . ¢
" ey -t - rR.
It .
b &
it N W
[ - -
o e
) e
y Li e
K
N v
: . o
i © W H s “ uw W. n
. % ~ . A +* w -
n. Y L 4
W O T S T N N NI SV S TR S B S S WO e e i . e — S
—h — L N C T LI ER O I =CI A B s N A TN (LU0 TSR R 1 AR L) NIy w o T o BWAkFX =7 TurWaey
S e et e e e s e s e a4 e e e e e e e e e e e e e e . oL
TN TECWEWLN'T TS MO0 O Mo oem NTOCT N 1
ut CLEBCLOLTECI LN QI CI I CITI N C Tl Cl et~ o~ L I I B IR I
uf]
[}
u. G wt T o oo SN T e O L AT Y T T TRA §
Pleal a1l it i et e Pl cafcar cris ct N o L et eI
NI T T om0 oo ) F who e oo 0.
o A . PNY I g )




.

STATION SBEN23.AVUG:: CRUISE 33gl% DATE & TINE Med How 15 22:43:2% 1939, Jglian day = 319
LAT 28 49,28 LOH o6 29.60 CEPTH OFF3ET n.a

)

CEFTH CEFPTH TEMP SALT STEN&A-T 92N CEPTH SALT  SlEHa-T
3,5 262.%  11.93] 3% .94 24,937 1,149 a8 74,99 .InG
17.® £ 11,327 IF 477 25,994 €176 14,947
12,6 I8 T S 11,579 FE 4F4 27, 00E ci9.& 15,947
Ix.e  Qp Iz 2276 1Y K0T 26 445 17010 E27.6 34,94
RN LT DTRLE 11 4T Ee 20 0T o e KRR
430 U6 40 3 287, 11,7213 35 401 27,021 < 24,930
TAE 0 I4.%0e R z 33,5 11,202 I8 _Ig6 27 230 .5 34,929
43, 24,926 Ts, 3 29,6 11,034 I8 34T 27 047 .G 24,927
ARLE DG, 908 3 2 293.6  In.2392 26 Ta 27, 069 .G 34,90¢
87,5 24,381 Ty, 42 z B2 15 0T - B S S 5. S S (P i LB 35,921
FR.5 0 1a,512 0 Zh., 462 3 AING.5  1N.s5%3  FE I3 27 074 z ) L5 a? 34,920
c3.6  22.76% 35,537 z T1r.6 10,669  3€ 289 07 080 2 2 c 7019 34,919
=8.% 1 35,534 3 TI2.E 1D, 467 26,27 07 G2k 3,273 = s 5.939 X4 915
c3.e 2] T4.540 3 2236 10.IN2 I8 2645 27 097 T.237 577 .5 £.901 34,917
I DR 6504 2 723.5 10,212 39 . 239 27 103 €736 6.339 24,910
37 6 20 35.643 x. I8 10,148 36,220 27, 107 527§ 5.79% 34 902
ag.c 1 5.%10 2 3 233 .6 10,106 5.024 7,109 o e, & 5.743 24,907
93,8} e, 488 2¢ 3 343,68 9,973 L2090 27T 119 3 2T € A.R9C  Z4 904
.6 Io.,a02 I z 343 .6 2,393 .13 2T e 3 ceg r é 34,704 T4
1z, e 34,458 2 z i1, 6 .76l ER 1P 2 z AN% .6 5. 34,907 7143
S 1 I5.425 26,067 3 i53. 6 ?.e49 38 i3 2 z 503.6 5.5 24,901 7,142
G 36,293 24,333 3. 323,65 P.034 26 143 z 513.6 6.512 34,901 3,142
.G 26.251 26.401 Z. 383.6 ?.%34 75,163 3. 518.6 5.488  14.%00 3,141
.5 35.210 26.4%0 3 I73.6 9.436 35,139 . 3 623.5% 6.470 34.900 3,129
G 3¢ 26.481 3.0 3796 ?.362 35130 27.141 z 428.5 5.448 34,900 L0137
G 345, 26.510 3,228 s D.256 36.11¢ 27,163 3. 633.6 6.434 24 900 2 Z.1%4
.G 6,200 26.562 3,269 & 2.149 35,03 27,178 3 533.5 5.293 14, 901 2 3.1%¢
.€ 35.165% 245,632 3,23 5 I, N9 27179 3 wa% .8 A.359 24.901 2 3,130
] I5.120 24.408 3,288 3 T6.93% 27,192 548,6 ALZR3 0 34,901 2 3.122
5 34,063 26,653 3,288 5 IS, 009 27,192 556 6.315 24.901 2 z.122
.G T6.N37 26,5678 Z.256 2 35,089 27,199 5586 5.26% 34,901 2 3,174
.G 15,00 26.693 3.260 S 2.765 35,03 27,205 5636 4.261 34,901 27, 2.121
.G I8, 276 2%, 722 3,256 .5 2.£%6 6 064 h4R.6 A.2%4 34,901 27,444 z.106
5 TS .D43 24,743 z. 267 .5 2,62 26 D48 3.209 4715 A.207 24,900 27,442 T o121
.e 26,203 Th.785 3.289 .c 3.%67  I6 G319 3 z.211 =T 4.139  I4.900 27, 442 121
2 26.382 24,779 3.26¢% G 9,430 356,02% 24 2,207 533.6 4.153 34.901 27.4%4 3.11%
.5 25,380 26,797 3,262 .G 3.417 5,022 27,223 523,65 E.114  ZT4.901 27,440 2,114
.5 25.313 2¢4.317 3,266 .G 3,272 35,017 27,231 210+ 4925 6.074 34,901 27,445 z.118
.G IG.T34 26.334 Z.2%4 & 3.27%4 35,011 27.229 Z.200 £98.6 6.061 34,900 27,4664 3,114
G I5.751 24.8%54 3.263 .G R,202 35,003 27,244 3.197% n3.6 6.022 34.901 27.471 Z.110
3 26,726 26.365 3,254 .5 2.1%8 24, 27.249 2.199 708.% 5.939 34,901 27.47% 3.111
N 35.706 26.875 3.2¢c8 5 3.031 2 27.2564 1,195 713.5 S.959 34.901 27.430 2,113
L& 35.4680 26.3%0 2,262 2 3.000 2 27,263 X197 ?18.6 5.026 34,902 27.43% 3,110
223.¢6 25,656  24.9204 2. 263 .5 7.923 2 27,270 Z.19°2 723,68 5.396 24,903 27,47 Z.109
2u8.6 25.529  26.920 3,282 .5 7.883 2 27,277 Z.159 728,85 5.86% 34,703 27,493 310
0136 I5.601 26,974 3,251 .G 775303 27,234 %,191 7335 5.337 34.903 27.49%7 3.104
22,5 35.879  26.%44 3,261 .5 NS P 27,239 2,129 723.6 5.734 24.904 27.504 3,102
2436 36.569 26,747 3.262 2 ?.654 3 27.298 3,184 743.,6 5.761 34.904 27,607 Z.101
3.¢ 75,543 24,959 3.243 c T.e2B 0 T4, 27,794 I.1R%4 T48.5 5.742 24,905 27.%10 3,102
.S 6,621 24,97 3.261 S TLEAD 34,946 27 7)) 7.153 783.6 5.728 34,905 27.512 3101
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STATION SBEQ23 . AUMG::  CRIMSE 39g16 DATE & TIME Wad tov 1% 02:42:26 1939, Julian day = *17
LaT A€ 40,23 Lt RE 22,460 OePTH DEFSET 0.0

D

N
o
*
[N
W
=]
o
(=]

=33,
g,
1ngz,

944
.245 27,666  3.0%9
946 27.56% 3,058

~Jd
<

.06
.637

TEMP SALT  SIGHA-T  NSr DEPTH TENP SALT  SIBNA-T  ¥SN CEPTH TEMP SALT  SIGMA-T %=
5.718  34.20%  27.%1a 3. 1063.5  4.067 947 27872 T, 1263.6  4.235 34,922 27,731 3. 04
=707 IP.sle 3. 101%2.6 4. £%) A48 27.aTe 3 1775 2 ik S N
©Ls Ty 27,520 27 1012.5  4.544 949 27,575 3 .8 2 ar.7n
. ©.e7l RTINS 10235 G677 L4927 7T T 2TrLs 2 Tg.eaf 27,771
T 27, 3. & ala I EER RN 7. 17728 O 3a,@es 27,7120 T
& 5.554 2. 3. 5 4 T R bt T 12325 934,949 27,
8 r.esg 27 3. 5 4 4,960 27 e20 F 1232.8 4,782 34,970 27,72
e s.ELn 27, x. L. 4,960 27,82 F, 12976 4,267 T4.970 27,
AEETE- I T: b R z 5 L.S97 74,951 27,422 7 12938 4 15,965
ENEE R S B :. 153,65 4.59) 3 RS- K 1TAZLE G.24T Ta, et
203.¢ £.44% 24,917 276 52 3, €2.5  4.5s82 3 27,437 2,055 1T093.8 4,265 34, 9e9
T13.E 5,423 24, 655 3. & 4.€5] 2 27,590 3.067 1317.5  4.242  T4.°70
19,5 5,416 Za. LEBZ 3, 5 4,537 34,952 27,692 7062 1212.6  a.2s! 34,970 2
T2T.8 €391 T4, G52 2, LB 4.532  T4.?Fa4 17,292 T0E3T 13223.8 4,241 T4 27,
0I.E 5.3 24, NI B 4.522 34,995 27.4%4 3,055 1228.5  4.261 27,
2136 B X5 24, 569 3 L& 4.800  T4.9%6 27,698 3.043 4.242 27,
213085 5.333 34, 3 L€ 4.483 14,957 27, 700 1.05) 4.262 27
32,5 5,307 34, 3. L w.4T1 740952 27,702 3,040 4,240 027,
342,56 5,288 34, 3, B 4.48é 34,968 27,702 1. 049 4,260 2a,RTC 0 2T,
a53.5  £.060 4. 3 5  w.465 34,983 27,703 2,050 4,089 24,970 07, 7.
3.5 5.24% 34, 3. L6 w.4BF 34,952 27,704 3049 4.289% 24,970 z.
253, 6,241 34,919 27 2. .5 4,453 34,952 22,706 2049 4.040  14.97D 1
£43.5  5.223 34,920 27 3 5 4,446 34,95% 27,705 3.047 4.260 34,970 3
a71.6  5.217 34.921 23 3 LE 4.428  214.950 272.708 3,044 4.241 24,97 z
273.5  5.191 34.922 2 3 B 4.423 34,940 27,709 3.044 4.261 34,970 z,
833.6  £.131 34,922 2 7 L 4,412 740781 22,711 3042 4.262 34,970 T
488.5  B.172 34,923 2; . 5 4,404 34.961 27.712 3,041 LS 4.262 34,970 3.
P3LE 0 FU1400 %4.924 17, K L& 4,400 24,941 27,713 30041 LB G.TRT 24,370 .
5 S.111 34.926 27, 7.078 L5 4.398 34,962 27,713 3,042 LS 4.263 34.970 z.
LB 6,078 24,927 27, 3,073 .5 4,391  14.962 27,714 3,041 € 4.242 74,970 3.
€ B.0a2 24,929 27, 2,071 & 4,379 34.983 27,716  2.041 5 4.259 34,971 27, .
L6 T.028 34,930 27, 3.073 5 4.373 34.963 27.717  *.043 .6 4.2%7 24,971 27 z.
.6 5.011 34,930 27, 1.073 S 4,167 34.964 27,713  3.045 5 4,286 34.971 27 T
LS 4.984 24,931 27, 3071 S 3.782 F4.964 27.71% .03 .5 d. 34.971 27, 3.
.5 a, 34,932 27. 3.069 S 4.35¢ 34.964 27,720  3.043 1422.5 4. 34,971 27, 3.
54 34,933 27, 3,087 S 4,155 74,964 27,720 3.045 14725 4. 34,971 27, 3.
3.5 4. 34.934 27, 7.062 .5 4.3%54 34.964 27.720  3.D45 1423.5 4. 34.971 27, x.
5 . 34,937 27, 3,053 B 4,352 14,964 22,720 3,045 1443, 4. 34,971 27 3
£ 4 34.937 27, 3.066 S5 4,349 34,985 27,721 3.047 1443.5 4. 34,971 27 z.
5 & 34.93% 27, 3.064 §  4.338 T4.965 27.722  3.045 1452.5 4. 34,971 27, 3
€ 4. 34.93% 27, 3,048 L5 4,332 34,945 27.723 3,045
£ . 34.940 27, 3,064 L6 4.325 34,966 27.724  3.044
N3 34.940 27, 3083 S  4.317 24,968 27,7246 3,045
N 34,941 27, 2.053 .5 4.311  34.987 27,72 3.045
°73.5 14.941 27, 3.061 5 4.308 34.967 2 2,045
933.¢ 14,943 27, 2062 .5 296 34.968 2 30043
233, 34,943 27,658  3.053 .5 289 34,968 2 3,042
3 G 34. 2 3
3 5 34, 2; z
2 5 24 2 3
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LT 24 2.0 LDOM 943

-2 _ SYFEND-ZLE TaTHvTE

D7D 15HDUEBS

(o0

PROSE T-7
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~LF i Sl h) =
12, ¢ S 2 s 12 r -
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22.4 0% z c 11.24 o z < [ [S-AN
27,5 2801 2278 11,05 s 3 27,5 T.aw
30.e 24,99 ZI2.8 10.°% z i > ER s
EPe  ITLAL 2378 10,79 5 = 3 .54
£2.5 25,02 202,46 10,87 ¢ =i3.e T80
47,7 24.%5 247.4  10.5% 4 ~d7.4 T.%0
52.¢  24.61 282,72 10,46 s 8€2.6  F.,af
s7.5 .23 27,7 10.35 = 187,33 §,4%
52,7 .87 267,70 10.24 £ e22.é .43
.5 LE7 ZeT.7 10,10 > seTa RL42
LG . 4% 272,58 2,92 T2k &, 7¢
.7 .45 STTLE . 9.35 = STL3 I3
.5 .fe 23T .s 2.3 - .71
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15T 5 3,71 8= = S0 = 4,57
12,8 & 3,s5 42,7 &.00 4 o.9E
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R S 5 2.71 ¢ 5.eT 2.6 4,202
ITTLE 12,43 6  3.20 4  B.5% STOUT O aLEn
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STHTION SBE026.A&UG::  CRUISE 2971% DATE & TIME Med tlouv 15 12:09:%6 1989, Juylian day = 319
LAT 26 9.6 [SaLY] 94 54,96 OERPTH OFFSET 0.0

TENP JEMA-T 25N DEPTH TENP SALT  SIGHA-T  4Sh DEPTH TEMP SALT  3IGHMA-T
26111 T 240202 FU24D 63,6 10,4838 P 3.2:9 EU8.E e, T4R 34,9210 27, 393
LB 103 14031 T o230 26%.5 10,586 3.249 S1X.6 £.T14 74,909 27,337
24,720 .42 ZeB.S 1D.420 3.248 G12.%  5.671 34.902 27, 2.
24,227 3, 273.¢ i .24 S23.5 4,627 34,907 27, z.
SELEER3 ' 266 G226 A.6BT9 0 34,908 27, 2.
: 14 Ze7 3 3,243 F3F.5  A.543 34.90° 27, .
FAUFB9 24,382 2 3.265 £32.85  45.919 34,904 27, 3.
36907 l4.a04 0 2 3.242 FaX.B  £.485 34,907 27, .
941 Zeldle 24,432 3, z. 262 CUR.E A.44K 0 T4.002 27, 4l
©3.5 0 Za.Tal Ze 229 24,802 03 . 9724 < 242 EE3.6  4£.40s 24,901 27,
S I Fel4T2 0 240388 2 £ 2..04 75,171 3.241 £8R2.6 4,372 24,901 27.4
53,8 L 25,262 2 13,5 2.438  3¢.15¢ 262 3.6 &.21% Z4.901 27,
65, % In 26,408 218.%  7.411 5. 146 3.259 €48, 4275 24,9201 27 47
7x.c te I6.841  3.2%) 323.5 9,333 15 )3« 7,268 T35 46,259 34.9D)0 27, 449
I b In.0%6 3,62 328.6  9.205 76 17 27 3. 256 78,5 5.232 24,900 27,444
31,6 LR 26.17% 3,060 33T.6 0 9.209 26,121 27,179 3 $223.5  4.209 34,892 27 444
3.5 I6. 26,265 3,269 2.5 9,039 35107 27,188 3 £EB.5  5.197 24,399 27 447 3
RN T4, 26,401 3.247 343.6 9,016 35,092 27,193 E92.%  2.1%2 34,399 27 449 I,
ag, 7 EEN 26,516 3,768 T42.6 3,924 TE 489 27,199 3 TE¢ .3 A.14%  F4.P00 27,454 2
103.¢ 34, 26,535 1,27) 262,85 8,838 26,079 27,207 3,264 .5 6,121 34.89% 27,453 3,
.5 Th. 26,829 2. 272 358.5  8.735 15,059 27.215  3.2%54 (3.5 £.095 34,900 27,461 %,
.5 36, 26.676 3,272 263.5  B.653 25.062 27,222 3,252 3.5 6.056 34.900 27.4¢7 3,
.5 25, 26.711  3.274 68,6 8.530 25,051 27,222 3.250 .5 6.014 34.901 27.472 3.
.5 35, 24,736 3,274 373.5  8.464 35,043 27,232 I 249 .5 5.6 34.901 27472 1,
5 35. 26.7648 3.2 ??3.5  8.373 ¥5.034 27.244 3.2¢Q0 2.5 B¢ 34,901 27.481 3,
5 14 5. 26.790 3,273 333.8  8.270 35,024 27,282  %,247 3.6 6.¢ 34.901 27,435 3%,
A E 25, 26,300 %,210 788.%  92.198 I5.917 22,258 3,247 3.5 &, 34.902 27.4%0 3
.5z 75, 26.825 3.277 3226 2,139 3T.011 27,242 . 244 43,5 5, 24,902 27,492 7,
L5013 Te2 35, 26,240 3.279 F9R.5 2.040 5. 004 27,268 X242 48.5 5 4,902 27,497 3
5 1E, €5 25,852  3.273 403.5  T.946 24,994 27,273 Z 239 3.6 & 24,902 27,800 3.
g1 L7290 26,889 3,274 409.5  ?.36% 34,937 27,284  3.240 8.5 5 4,902 27.501 3.
512 897 25.335 3,277 413.6  2.761 24,977 27,292  2.239 £3.5 5 34,90 27.%04 7.
.6 13 A72  26.393  3.279 418.5  7.7D1 0 F4.771 27,295 3,239 3.5 & 74,904 z.
£ 12, LA45 24,917 %, 278 423.5 7,624 34,964 27,202 3,239 3.5 & 34.906 z
I 619 24,927 %274 428.%  7.879 34,740 27 36 3,037 67%.¢ & 24,907 x.
612 7 25.937 2.20% 433.6  7.540 24,953 27,209  I,23¢ 432.6 & 34.907 2.
5 LBP3 26,949 3,275 4288 7.494 34.954 27,312 3,233 529.5 & 34,909 3.
.G .556  26.953 3,275 44%.6 7,426 24.94% 27,319  F.234 5 s 34.210 I,
.5 539 26.966 3.274 448.5  7.230 34,945 27 323  3,03¢ .5 5 34,910 3.
.6 .515 26,979 3,274 453.6 7,329 14.94% 27,327 1,221 5 =& 34.911 3
5 489  26.991 3,273 458.5  7.282 34,938 27.331  3.223 .5 5 24.211 z.
5 <4272 27,000 3.274 453.6 2,219 24,935 27 337 3,23 5 5 34.912 3.
.5 <484 22,009 3,270 468.5 2,149 34,931 22,344 3 .5 5 34,913 2.
2 L4270 27,017 3,270 47,6 7114 34,92 7.347 03 .5 &, 34.914 x.
.7 416 27,028 3,271 473.5  7.070 24, 7,762 2 5 8 34,.91¢% 3.
.G S2900 27,042 3,274 4826 7042 74, 7.354 2 .5 © %4, x.
.5 JTED 27,051 2,273 488.%  F.o0l 2 B s 3 4. .
EERI 2391 27,841 2.2 B e 9 65 € =, 4 K
243,65 L2240 2206w 72 G98.6 5,953 » ¢ © ‘,
2835 202240 22,073 3.27 5N3 .6 T 767 g 3 :




STATICH ZBEN26.AUG::  CRUISE #2g1% DATE & TINE Hed tow 16 J2:99:%: 192230, 3,0 :0n 430 =
LAY 24 24 LM Pd Sn.9%  LIFTH OEE! oo
EFTH TENP SALT EETY TE TR [ P =it
e 3 - z,210
1D
T,1%9
5 20127
5 30124
¢ .12
Tiar T4 3,121
c.lle 3a, 3.120
L B 24 x.119
o038 24, z.11F%
< S 14 2.114
E €.940 3. .11z
3! & 2: 2,111
5 2 929 27.51°7 x.1n°
3 R ] 3,104
EE ] 7.10R ¢
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.G 4.5620 24,948 272 7@ z 07y
.G 4.614 24,94 3,070
.2 4.59% 24, 3046
€ 4.572 34, 2,064
.6 4.589 14, 3,063




Z I41TmMmOo

nIoTmMm4mMmx

100

200

300

400

500

800

700

800

800

TRANSMITTANCE IN VOLTS

1.00 2.00 3.00

TllTrTII‘t—r‘rT”II“‘r""‘r“T‘—T'*Y‘ rlﬂwIlT1171lllIIIlTIj
TEMPERATURE DEG C ,

!—I'T‘t—rT ‘T—r‘r'éf'?o—g‘t”f T‘t"f'ri'lq l‘."P“rQT"t‘T‘T 'T‘rj:r5‘|_';:To‘*lQ‘l’T‘l‘t‘T‘rE‘tgf‘ cr?‘ro‘TT'r‘T‘t—thE‘]"To‘or’r'r—r‘l'T—r‘?—

SALINITY PSU
34.50 35.00 35.50 36.00 36.50
_l-rlllrlrrrlrr1|lll[‘f‘TT’T‘T‘T’T‘T‘rT‘I“I‘T’fT‘IIIl%rlﬁTl\TltTr1 lTll’Ylli
A

”'l'llllIlllllll'lllllllllllllllI'Illllllllllllllllllllllllll||IllllllIII'Illlllllllllllllfl'l[llllllll
i
i

CRUISE: B88gi15 STATION: SBEO2B.A DATE: Nov 415 412: 09: 56 41988
LATITUDE: 26 8.6 LONGITUDE: 94 56.85

TRIANGLES DENOTE DISCRETE SAMPLES



STATION €BED27.AVG:: CRUISE 5°2G1S DATE & TINE ided Mo 16 13:23:61 1989, Julian dsy - 219
LAT 2¢ 12,74 Lo 4 6L, 19 CERPTY Nes=sT 0on

SALT  SIGMA-T

ShLT S

-

SMA-T DERTH RN L Sl T SIGHAST 5h

36,015 2u. 04l o Co1oFe.tan 2Tl 4. 66 34,914 27,3172
T..247 24,040 \ w 9 1T a. e 14,917 2° 73
3n. [ R T Tt i, 4,910 2
1. o om0t T i 14,909 27
T, amae s e wya o (oo PRI
In. 2376 3 TSyt ST )1a 4 €60 c 14,907 27
Tn. 29g.5 e, TE_jen AT 4w 4 eax .5 14, 2-
is R S e 191 27147 4. . 14, -
Is, 293.¢c .3 G170 2. 68 4. .c 3. A
c . 076 5,827 TE_lal 27,168 4 .5 14, 27 2
=38 e T08.5 2,437 I5 149 07,168 4. €9 .5 T4, 2 N
.5 1e, 71172.6  ©.344 36,139 27,172 4 .65 e 14, 2 4.F64
.5 74, 318.5  9.708 35.133 27.174 4, E8 = 14, 2 Gk
€ Ty 31236 9,235 35,127 27.17% 4.6 2 3 24, a 4,823
. 5. ; 78,6 9,173 35,118 27,182 4 .s e 14, 2 4.543
. T, 4. 499 3736 ¢ 120 38,111 27,187 4 5 14 14, 2 4.662
= 5. 4504 333,85 9.074 15,106 27.190 4. 5 A.1%6 34, 27 4.540
c 15, a. tgr 143,56 9,007 35.0%7 27,194 4. B &.1an 34, 27,487 4.831
a.s ) 4,617 148,86 7,372 6 033 07,199 4, A ST ael 4 BeT
10% .5 6. 4.827 1B 6 9.ST4 36077 27.207 4 5 6.078 a4, 27,436 4.€a1
108.5 6. 4.62 IBR.E  2.7S9  3IB_ 049 27 211 4 B 4,049 34 27,449 4.540
11%.5 3. 4.523 63,6 £.701 35.063 27.216 4 & 5.003 24 27,474 4.851
113.% 15, 4.528 I48.5  ©.427 IG.057 27.2°22 4 & c.ezn 14, 27,477 4.544
123.5 5. 4.625 223,68  §.567 36051 27.229 4  ®.941 14, 27,490 4.564
122.5 15, 4.539 378.6  R.499 I65.046 27.234 4 I T 2 4.541
133.¢ 6. 4.533 333.6  R.424 35,039 27.240 4. ¢ c 14, a7 4,554
138.5 5, 4.535 Ipe.c  2.332 35,070 27.9747 4 LI 14 o 4.542
143.5 16, 4.540 393,85  2.290 35.025 27,250 4 c 5, 27 4.564
143.5 i5, 4.542 19R.6  ©.230 3I6.020 27.265 4 & 5, 2; 4.563
1535 15, 4.543 40%.5  2.166 35.014 27.260 4 £ 5. 2 4.540
1€2a.5 15, 4.544 408.5  3.128 35.710 27.263 4 5 ¢ 2 4.567%
5 75, 4.545 417.5  2.044 35.003 27.270 4 & 5. 2: 4.553
5 35, 4.545 418.6 D.968 34,794 27.277 4. 5 5. 2 4.562
.5 15 4,544 4275 7,836 345,934 4. 5 5 2; 4.564
L€ 12,456 36 874 24.948  4.544 428.5  7.756 34,978 4. s © 2 a.
S 12.229 35,556 24,957 4,645 433.5 7673 34,97 4. 5 5 2 g
EI2.135 35 827 24.973  4.647 4IB.5  7.699 34.%64 “ - 2 4.
.S 11.976 5,503 26.935  4.547 433,68 T.331  34.959 4 .5 5, 2; 4
11.808 35,478 24.9%8  ;.545 448.5 7,455 34,953 4 5 & 2: 4.
11.667 35,457 27.008  4.543 453.6 2.375 34.946 4 .5 5, 2 4.
11.559% 35.441 27.016 4.548 453.6  7.323 14,943  2; a .5 & 2 4
11.405 25,420 27,029  4.647 463.5 7.264 34,939 2 4 s =& 77 4.882
11.26% 75,400 27.033  4.545 468.5  2.213 34.976 27 337 4 5 5 27,565 4.563
11.127 25,280 27,049  4.65Q 472.%5 2,172 34.932 27.341 4. s & 27, 4.565
11.021 35.764 27.054  4.548 478.5  72.122 *4.570 27 746 4 5 & 27, 4.545
223060 10.8%4 35,337 27.069 4.55p 493.5  ?.043 34.925 27.354 4 5 T, 2z, 4.646
2323.5  10.741 35.322 27.074  4.549 488.5  7.017 34.924 27,367 4 & &, 2z, a.%dq
LS 10.621 35.308 27.083 4.549 497.5  6.965 14.922 27,743 4 5 5 27, 4. 665
S 10.539 35.293 27,087  4.649 498.5 5.900 34.218 58 4 5 =, 27, 4.565
5 10.443 35,292 27,094 4.551 SD3.E  4.240 34.916 B 4 € & 27, 4.564
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B N £ G4.%n0
.73 k w562
G2 2 4.%02
Ty 07 2 4.%41
F4.02321 0 27,623 3.862
24,9221 7 424 4,659
Fa.R31 Z7.e24 3.641
74,932 27 426 4,541
FA4.R32 27,626 4.%60
T4.380 0 27 070 4.560
Fa,3T 0 27623 4,669 :
4,934 27,620 4.%40
TALAF4 2P e12 4,560
1yq.924 622 4.551
Iag m7C LE32T 3.%41
2.t 24,32 27627 4.%64
INELE xa, 27,4329 4.561
BN 24 22.541 4,560
P13 14 2 .z4al 4.%61
2120 24 27,847 4.550
e R 27,448 4.5%a0
?23.¢ Iy 27.6472 4.%41
REIE.Z 34 ST 649 4.%62
RIZ.8 34 27,4651 4.562
42,5 4 27.2%4 4.%62
943,69 24 27,456 4.561
263 .6 34 27,488 4.565
62 .6 x4, 27,540 4.564
V536 I4 27.663 4.567
D46 EEN 27,664 G567
e T4, P ] 4.C44
.2 Ja, 27,6871 4.
T T4, 27,675 ;
.5 Ta, 27677
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STATION SPEO28.AVG:: [CRUISE 39919 DATE & TIME Thu You 16 0N0:21:22 1289, Julian day = 220
LAT 24 14,48 LM 4 55.98 CEPTH OSESET 0.0

DEFTH TENMP SALT  SIGMA-T Hort DEPTH SIGHE-T DEFTH SALT SIGMA-T XNSM
T8 25,178 25,451 23,429 4,465 258.% 270084 a 24,210 27 . 7¢3 4,540
12.6 25,033 35,926 24,023 4,464 .G 27,092 .6 34,903 27,79« 4,003
18,5 25,182 346.154 24,170 G4.471 .3 27.100 .8 24.910 27,790 4.5¢9
22,3 25.140  36.261 24,263 4,474 < 22,1048 .5 34.90° 27 %o6 G EEs
23.% 26,167 F6.382 04,316 4,475 I POCIS B .G 4.0 27,409 Y]
LB 25,079 24,407 24,3872 4,430 k4 ¢ 22,0127 s 24,906 27, 40% 4,540
L& 6. 415 24,419 4,483 T : 270134 3 F4.904 27 409 B
3 Jo.4alr 24,429 4,487 € e 270127 X4.904 27 ¢ 4,04
< In.424 24,449 4,492 = 2 . 142 TG0 7L LT
s Th.sal 24,422 4,433 s < 7L tarn RE
.7 36,470 25,049 4,482 % ol ooLLlE - - R I L -7
.G 2h . ans 4,434 v PR Y I S A U -
= .62 . = - o R4 uomo D0l
: E .43y . ST - 2. 247 Fa, 293 =
: Y- ‘el LT 22010 L& £.211  Fa, 7% - "
i A 4,50s 5 7. 18e 2 =17 TaRer T LT
= e 2R a.Tn0n2 PR - LT 201700 24,303 27 457 -
e Io.28r L Bz Tl R . Tl ‘L .6 . 118 Z4.899 2T uER S 0e
L Foloul Le sl h LeLe $.879  FF o3l 27 . TE B S.074 34,900 20 R
“ulLE 26,195 26.849 4,822 ie:.¢® 2.78s6  IF _07FZ 27 4,58 6%, © c.N%1 34,901 2 4.%a1
108.6 36,122 Z6.C37 4,824 3e3.¢% 3.431 28,062 27 4.564 508.% 5.%78 34.901 2 4.%62
112.¢ 26.082 25,634 4.%20 I52.% 8.%%3 26,051 27 4,553 612.5 E.983 34,900 27,478 4.%61
118.¢ 25.019 26.673 4.531 768.5 8.%22 25.048 2. 4.5%64 518.% TLUREF 0 F4.200 27 4872 4.%63
122.% 36.987 25.701 4.537 373.% 2.47% 35,043 27 i 4,565 62%.5 S.904 34,900 27, 48¢ 4.%41
128.6 36,949 26,722 4.540 373.% 8.362 35 132 2] S 4.8C84 £23.6 £.904 F4.200 22, 424 G,.E62
123,65 36,900 24.762 4.537 393.¢ 2,226 3. 01% 27 4.5%3 537,86 5.32% 34,900 27,439 4.%63
128.% X5.3%9 26.782 4.538 238.¢% 3.089 & _aprF 2 4.55% 538.5 ©.866 24,301 27.491 4.563
143.¢ 26.328 246,906 4.529 33*.5 2.001 245.99% 27 4.554 65428 5.3%5 24.%01 27,497 4.582
148.¢ JE.798  26.821 4.%39 798.% 7.871  4.937 27 4,565 £49.6 $.2342 34,901 27.4%% 4.%61
163.¢ 36.75%%  26.342 4,542 403,98 23 34,232 27 4,864 A28 5.326 34,901 27,477 4.541
1¢8.¢% 35.726 26.867 4.542 408.5 745 34.97% 27 4.5%3 5%3.6 5.311 24.901 22,499 4.562
153.% 76,5692 26.38% 4.542 41%.6 2.658 34,969 27 4.5545 IR S.766 34.903 27.504 4.563
1¢48.% 35,463 26,9032 4,843 413.6% 7.894 324,943 27, 4,564 66R.5 5.741 34,2902 27,509 4.%40
123.& IT.A38 24,9164 4.544 423 .6 F.684 22 969 27 4.667 673 .8 S.719 34,902 27,612 4.541
173.% ¥5.410 26.220 4.%45 423.% .50 Z4.9%6 27 4,866 673.,¢ S.706 34,904 27.514 4.%44
133.¢ 76.8381 26,946 4.%45 433.% o416 34,943 27,3217 4.664 583.% $.593 34,904 27,514 4.%53
188.% I6.%64 26,953 4.94% 428.% 7.364 24,944 272,724 4.852 538.% C.6868 14,9046 27,622 4,565
35,942 26.965 4.%43 443.5 Z.310 34,940 27,228 4.5%7 593,68 S.833 24,907 27,562¢ 4.582
35.524 24,973 4.%44 448.5 7.241 24,937 27,332 4.552 698.¢% 5.%30 24,903 27, 633 4.5582
36,495 24,9389 4.%46 453,65 2.214 34,934 272,332 4,567 N3.8 5.562 34,909 22,837 4.5582
5 35.471 27,000 4.%46 3 o186 24,931 27,3242 4,552 208.% S.E23 24,910 27.%42 4.561
.5 35,442 27.011 4.548 s A0S 34,927 27342 4,568 13,8 5.431 34,911 27.54¢ 4.%60
5 ¥5.429 27.020 4.547 .2 7.0%6 24.926 27,362 4.5%8 Z13.% 5.461 34,911 27.580 4.5461
2 zz-:il 32-039 f.5f9 ?“;.5 D16 34,923 27,264 4.567 723.5 $.4%3 34.912 27.563 4.%61
”;% : ;é.%ég ;;.0/5 4.542 479.% 5.940 34.029 27.351 4.%%3 723.¢6 5.284 24,9213 27,531 4.?@0
LR 2 27,045 4.5%10 423.¢ 5.904 34,918 27,3265 4,659 A3E.8 $.339 34.914 27,547 4.%544
223.6 35.367 27.049 4.549 a%83.% 5.873 24,915 27, 369 4.%59 738.5 $.321 34,915 27,579 4.563
243.6 36,249 27.p8 . . . ) . "4 i
243.5 35.24 .0{9 4.549 4w, £.838 24,914 27,3724 4,552 743.5 S.29% 34.916 27.674 4.56¢6
248.6 35.320 27.069 4,551 493 0. 212 24,913 27,374 4.559 748.5 5.277 34,917 27,672 4.567
252.6 26,313 27,074 4,5%0D) Si03.¢ 6.77%  24.911 27.380 4.%58 763.5 5.262 24,918 22.57%9 4.%64



STATION SBE0O2B.AVG:: CRUISE 3%g15 DATE & TIME Thu Mow 16 00:21:22 1989, Julian day = 320

LAT 26 14.43 LOM 24 66,98 CEPTH OQFFSET 2.1
TEMP SALT  SIGHMA-T S LEPTH TENP SALT  SIGNA-T *Sh DEFTH TENP SALT  SIGHMA-T HSM
.227 24,919 27,534 4.%
$.211  24.9219 22,857 4.
S.204 4. 27,698 3.
.9 .120 34, 27,894 EN
N S.150 0 3a, 22.597 4.
7 .5 S.111 3a4.922 27,602 4,
’38.¢ $.089 34,926 27,404 4.
9.6 S.072 34,926 I7.408 4.
= ) .04 34,926 27,410 4
30%.5 E.047 34,927 27,612 4.
sne.s S.0as 24,927 .612 a
313.G c.023 34,928 22.»16 4.
213.5 £.021 4,928 27,514 £,
F2R.0 2.010. 24,929 27.41¢ 4.
222.% S.005 34,929 27,418 4.
333 .¢ 4.995 24,329 27,620 4.
333.¢ 4.939 24,930 27,621 4
347.¢ 4,932 24,930 02,627 4.
843,5 4,976 34,920 27,622 4.
8t3.5% 4.272 24,920 27.624 4
253.5 4,961 34.931 27.s625 4
863.65 4.9%8 34,931 27.626 4
358.9 4.944 34,932 27.628 4.
8-%.% 4.923 34,923 27.¢ 4.
87°8.% 4.918 24.9223 27 4
28%.% 4.914 34,923 27 4.
283.9 4.907  24.%34 27 4.
89%7.% 4.7200 24,934 27, 426 4
372.9% 4.396  34.924 27,636 4,
2035 4.291 34,924 27,436 4.
20].5 4.283 34,935 27 &3¢ 4.
?1*.5 4.884 34,935 27 837 4.
21B.5 4.373 34,936 27.639 4.
°22.% 4.867 34.936 27.540 4.
923.6 4.862 34,9385 27,441 4.
3.9 4 34,936 27,541 4.
923.% 4. 24,932 272,643 4.
243,56 4. 34.938 27.544 4.
P48.% 4.1 34.939 27,649 4.
263,95 4. 34.929 27,450 4,
?53.% 4. 34.940 27,653 4.
?63.5 4. 34.940 22.455 4.
963.9 4. 34.941 27.666 4.
2.6 4.7 24.%42 27,658 4.
?°3.% 4.72 24.942 27,461 4.
2g3.¢ 4.702 24.944 27,446 4.
939.¢ 4.463 34,946 27,571 4.
?93.% 4.639 24.947 27.674 4.
"93.9 4,619 24,948 27,677 4.
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CHUISE 89915 STATION SBEOEB A DATE Nov 18 OO 21 22 1988
LATITUDE: 26 14.48 LONGITUDE: 84 55.88
TRIANGLES DENQOTE DISCRETE SAMPLES



£

BATHY THERDGPAPH

SLE

0aTE 161100137

PENDA

S

-
[S%3

1

e

376

LON 24 &7
STAT 1IN

2.6

PROBE T-7

rtcs

—

o

>
oo Q. Uy~ 00D
PlIR = SO LB, S

R IRl R TR T

. e .

[CRl E TR TR T B L S EX § o U

[ My Q- 0m 0T om0 NN SERVON TS LN .
Brcif el colocaflcaflcrcef AN SN o BN N _
T b e ) G ST ST I U O 0 v o ‘ hd
WG D o e 0N 0 e o D T T AN S R . . -0
— - b D
—uz
. -
. : . wem  © A—
o [ o, 0 L LA TN \Iu
[ VN BTN e (SR . o. . LMD B
[T .. . . o = L §XG 0
(S BN 0 1 N - waledd ...\
[N Y N U
3 \ .\o....v.;.TnUN
2 \| - . - QeLeid3 ¢
[ENTHRYIN B TN R ST O 5 IS SETNNTSRVL I (TSR ST SEUS SR TN I S T S SRR ST Y o lg _jovagdce 2
[ IO SN o T SN oI (R I SR of I S o N AN o IR AN o Y AN T S I (S  T AN o I AR o I AN of I SN o T A o I NI o I N o AN o B AN N (<30 P X - o .
S et S CA I T ST O N DO 00D O et A CICIM T T U 0ol o0 0D 0. ._n“ ~ iy . -~ .
STT T TS T TN TN T T T T TN T T W U UL B WS B B B I 1 o
s \ ) I
a e AN
Ak : /// _
T O TN A2 DT O TeAlR @OCCIE N O~ KT —re N T [s:1) W . ~ .
W TR A2 TN AAAR D DTN A D OO0 T T M ot 0w « ~ /1 b —
F— + ¢« e s e o s » 4 % e e 4 v e = e ot e s e e s e e s s s e = e e e s e e B « - e e ———
A A I DO O OO OO 0N 00 00000 0. @ U000 01 ) Q) Oy Mo 0 P [ nn l‘l&]l\.\.l‘..‘-f‘:nv.l
P e B I I IR I By pear e I ) t [= :
E -
-
TP 00 00 0000 00 0T NN T T U000 et
DS Mo I SN ot Y i T AR o O AP o I A ol B A g O LU R I R I RN B A | 38
(IR TSI IR VI SN RN VI VR (PR U~ 3 = SR ST RN BN ) FREN N BTN TR IR U I BNRNY) (18
CLCICIAT L b CICICI OIS 190y Po o B0 ey 10 000 170 B0 Beo 16y 100 By 116y e
o © Mo YR =) A R L N N
2. [ S I LR B RO | O N TORE S N (e IR
| - . . - - . . - - . . . . . . .
o My O e D 1 11 Y CITICI O bt oA
D] cClMcicy o C I B ) L I B B B B I ]
RURTNY GO BN TSN JIY R TR AN O T AN TAR TORNTONTNRS S SRS RN T P 4
(3 J I ST OO o I SN oI SO T I A o I NI N N [ SR RN G T e
et A GO 1Fe N YT L I s o T 1 ey oo o o
* PR R B BN ER T JCER BRSRY K R IO |




ERMOGRYOH

BATHTYTH

MPENDASLE

1)

(&)

o
~r

e

LOM

65 12,1

2

LAT

X9

1S Hdu

AT

Ge30+1

Y8951

STATID

g T1-7

3

Rtz

0

T

(53]

T

-

[ ol AN

~

Nf o

i
LY

-t

EAER

)

r~

~f
()

.

-

-

"
11
i

below 407m;

0.14
0
S

g

weather was
very rough,
and gro

-~

~—
-
-

C4 Y
o0

1
1

[ O SN A N
e ol
AKX

~

-~

-Q
[
o

problems are

suspected

ok

-0
T

o
Tl

2

-~

(TS

-

-

Qe

hicd

il s }

—_—

Coon

[
0

[

——

il

- -

- e

—_——

-~

[ A=

11.31

122.0

-~

RETUKE DEGREES CELCIUS

TENP

89C:¢

STRTION X8351S45081

HORUISE
DRTT

16N0V89 G™T 9SE3

L]

162

P 249

r 482

L sap

P 720

AWArT ~X EWkux



e e e T

o 1 he et g
R RCRY

o

o

(]

ANE N IRN NS IS VAN |

RGN

D)

Mg na

LN oo

Q4,90

~ e Q-

2
0
g -

Q7

-
T 41
24, %4
-
25,324
DE NS
28,87
-
24,20
P,
-l
Za,
PUR N
A

gL

RO IR R SRR e N

Ll Sl el Bl

— -
— 0

b gy
[T SV N JROY BUNT LY B WY LT U I BN

SR e =

H
e
L

ADIMAMIT T T-4OMO

AN EFESENENEEERED
]
'

-

A0 B IR Y BRIV LR LY B

G315 STATION

-
(]
-

a 17, < £.27
> 1n c -, "=
. -
e 1l . 5.7
5 11. - L,
£ 11,94 “ L.ed
e 11.F2 s .20
£ 11.0% & 5.5
£ 1p.73 3 Ll
T I --l.s DI
- ‘;"1.—'2 b, 4 3. :
A G 1 I 4 452.° .40
= SR LT P
T .20 .= [t
- R .

= T < Tl S <.

B T ~-TTLT .

2 Tola = B

= L.e® T sl
) ] < P
& B - =. 12
[~ £.20 e 5.12
[ 2,064 s e, 11
5 .52 4 . .7
o D < = =.21
- PR s Bl
e T.es - <. 02
- PR - € .%A
4 ;.82 s F.9%
) T.e1 & T, e
= TLaa z T.91
2 Y = D]
& 2.0 =z TLE7
s > a7 e =y
[ 2.21 [ 5.
] 2.1 & c.

[ F.1i 3 <.
- TL0é 3 g,
7 2.00 4 €.
“ 2,92 ) o,

ZVFENCROLE

DATHYTHERN

CAISRLEYS 'S ) )
L ]
EERSIEEE]

-0

168

422

649

TEMPERATURE DEGRECS CELCIUS -
§.e  1e.e 15.e 2¢.6 . 2s.p 3e.9
> 8@ - - - o

f

PEI N D

O

>
[
<
&

100 f

R

SE RN N

) O R

R AR I

rAcwen

[N

A

RN

i

AN

[ S SN N C

“

F N N

1

bd

Coutd o

(o B IR D §

m o
LRI B0 N




LAT 26 29.3 LOM 85 11,7 | EYPEND4BLE PATHYTHERMIGRAPH

PROBE 7-7 CRUISE 895168 STATION M32515+32+1 DATE 1oHDU3% GIMT 114%

z z T = o T
2.6 2a 262.4  L2.22 4nn. ¢ 202 AU
7.5 4.0 2977 12,04 407.% 7
12,8 24.9210 212,54 11,90 412.6  T.0%
17,8 24,22 21706 11,72 Wl.7 5,90
29,4 2a.92 22,8 11.561 ; 5,93
POt o S - b o - - -~ o.
S5e tales na> &  11.%0 : ok XBT data are
27.6 g, 227,86 11,7 : EE -
2.8 24.%4 232,58 11.06 & 2,93 artifact
37.6 24,33 237,55 :10.83 & 6.%1 below 497m;
42,5 24,93 242.4  10.55 6 5.0
47.7 - 24,730 247.4 10.7% 4 6.7 weather was
£2.6 24,79 262.7  10.90% € 5.72 v rouah
§7.6 24.73 267,72 5.89 T 6.57 ery g,
£2.7 27.7% 252.7  8.71 & 6.63 and grounding
é7.¢ 22.72 252.7 e.82 .7 A.nd problerns are
?2.4 21.71 272.¢  9.38 4 £.6%3 =
57,7 20.20 2vg e.27 = &80 == 2 ; suspected
;2.6 20,27 82,5 9.1% LE &L.63 R Y -
2.4 19,80 7.5 @.0F s 5,38 ——
92,7 13.57 32,6 ©.99 L& 8.81 PR S~
27,6 18,283 2925 S.74 g 4.%0 —_= =
102.6 17.65 302.6  2.58 — = S 2z
107.7 i6.77 07,8 8.43 C I 202
112.8 16.3° 12,6  £.33 S S S
117.5  15.07 TiT.6 §8.71 ——c S
122.4 15.79 1206 2.0¢ = -2 Sa—
122.4  15.40 an.7 0 TLe4 — EM—
.7 s.02 Time? GRS
iI7.7 7,88 ES === 2
&4 4 .4 ?.91 : = ——— - S
7.7 14 .4 TF.T8 St D R S W
2.5 17 4 T.7 SRz oo 2ec Sl
7.6 13, e .71 s=ms ol - N S
52,6 13 5 T 4R CiZes 2L 7 IS S——-
167.4 13 S ".sl S C I R
172,713 6 P?.E3 L S = S ST
172.6 13,47 & .81 P S— === >
132.¢ 12.3¢ & T.47 REE i3 - :
187.5 :12.57 s 7,39 T C NN S Zamec. oo
i¥2.¢ 12.83 b 3 S =2 =
197.4  12.41 L4 725 L C IS = R S

TEMPERATURE DEGREES CELCIUS

: - 5.6 16.6 5.0 20.8 26.p 30.0
Z T SN TR ) ol
- : Sl I o
. L 89 e et —~
. . | J
" i |

A 4vM

4
Hi }
n ko2 : .
T
g -

- 482
< { ]

!
I s<o —_—

CRUISE 89315

STRATION x695Gi3+

LATL 1€80v3Y G i

LaT ¢ 29.3 I
|
|

r7ee LON 3§ 11,7
IOPEZRTER
PROBE T-7

N ——

-




LAT 25 24.2 L %% 1%.¢ : EMFEMDLBLT QATHYTHIPMOGRAPH

PROSE T-7 CTotnD o 3aElE 1 g3 : CosTE 15000Z% 31T 1314

= - z T = T
2.6 24.66 4 12 SIS 22 e LIy
7.8 24.°98 ;o2 e !
17,4 22,93 6 11 -V SR S
17.7 24,73 Li 11 —= 33
D P R 511 2 =1 S
ar.3 a3l € 11 i XBT data are
20,9 4.9 € 11 2 - artifact
37.0 2a.%9 5 11 L
Qe n4 a9 . - .oz below 282m;
.0 24,79 10 = L
-/, - - - 3 - -
52.6 24,93 10 —siri——ac; weather was
57.5  24.40 10 =2 2o very rough,
L B T 1 0 ] ] .
6.7 =r.ik 19 == : and groundin
E7.5 02,39 - = N CY I g
7o4 21074 T -z . -z, problems are
T z0.m2 = —- - > suspected
o - 'l-: i 4 —— - il A
g2.¢ Rk — iz oo
in L celn r T . .
.7 13.33 - : T S T
35TL 13T o - P
182,86 17,90 Tor . ST ol B |
107.7  15.20 = = ——
112, 13,71 C  alZ ) skl oz
1T 1 —Er s ~e ) - =
[l - - - - - ~ - 1
- am - - - - - - - y '
if.s 1,30 . A R A .Y .
1T LE G, T4 = Lt ol ol
144 . a8 e o 3 .< EY -
14T T L1 . A == S L
82,8 .24 = - S
157.4 = L L -,
122,8  13,44 I - i - r—
1.o s %oz P oo )
iT2.T 1T o == .
17TLe 17,13 o1 T = =
122, 13.0¢ £z Tl e
leﬁ.": ) ::3 - —-— - .
192.5 12,47 = maz =T
187.4  12.24 < =L SRR L
* - TEMPERATYRE LEGREES CELCIUS coo
I s.e , 18.9 . 15.8 20.0 zs.F 3e.9 :
, S
~ —— ——
,.I'

/

e
-z

BIMMAMTE ZH - E4VMY

STETION RE2515e3341
DITT 1600V83  BMT 1315
et 26 34.3

LOF 9§ 15.%

OPERQTER

FrCIE T-7

S 55Z3

CRUISE 993518 i
1

- 729

v
o
»
«©




LaT 25 40.3  LON $5 16.1 . ' EMPENDHBLE SATHYTHER'IOGPRPH

e = 2RG10 STATION 3%G16«Ta+] TnATE 14110039 GIT 1442
. —
T o T T - T
12.7= 402 2.7 LA 202.5 = LAE
MAERY 407 3.70 EPR
12.42 ai2 7.6 ~oaT
LT 417, R SR
P 12,14 402 .4 T [P
: 11.99 G270 3.7 ) 6. T
Z 11,32 472.% 2. = 5.0
z il.e? 43708 2. 2 noI7
28 1i.82 447,48 9. 4 r.2)
B 2% 21,56 447,04 3. - 5.1%
4. 2% 11.4% 482.5 7. = e.le
=705 24 11,32 NS X 7. 3 5,04
2.7 22 11,22 462, = [ .12
A7.T 21 11,07 an’. 7 7. a4 a9
72.& 22 11,00 472,44 . =) 5. 0%
77,720 10,20 < T 2 2 !
32.%  i¢ 19.86 £ ~. % =
] - 4 “ 1 14 - =
D e = -2 P -+ T e o 2
P 16,73 z T K L2
El ou i0.s50 = s )
5 1z 1n.64 B o
R 10,249 B
é 14 10,40 =
c 1é 10,27 T
o iz - I
: i : '
P -
- 5 v

IR =
S-SR ITI.- 3 -
17,1 R = 2
it T T T - =
B IuTLF : :
17207 ITI.= 3 =
7T T S =
1270 Tl N ©
LT E 2.7 S.01 =
1%2.9 2.7 c e
187 .4 TIT L s 3

.8 10.e is.e 20.e :5.6° 3e.9

2 e

P 169 /v

P 242

—

L 322 £

-

i A

BIMMAMX X TATEAR

- 4689

-sﬂ } {

]
}
] CRL:SE 89515
) STATION X§9515834e!
. e DATE 16NOVES GMT dg
- LAt 26 43.3 .
LON 95 1€.1
CPERRTER
' PRCSE T-7 ..

& $G5769

b 720




LaT 24 44.

PROSE T-7

[ K 1 I RN B

NN NN

I M)

it
[ A IAN1

NN ENENENIENES NS AN N
NSO N L

R T IRV ORRN RN 3 NI NN SER ) Y ENI SR VY

= e
Y s N
J Y

177,

192,

AN NnaQ

o

RN SR BN BN ) B SR N R

n

SV SR N SN ST )

+-
)
Q

RY N SR}

-

. o .

[ OIS 2 BEN AR WK BV IEE 1 I e AN N &Y

O - O

DRI EI 1D 1 B ) ) 1D 1)

RO IR RN N KK BRI AN Y RN |

99

-t =
o
R
o

14.5%
14,24
14.1¢
13.%1
12.48
2.4l
12.2

1D 0 e R

[«

CRUTSE 89G15 STATIOM X39G15+25+] DATE 16NIU2%  GMT 1543
=
- z T z T = T
ar3 san e aeoa s o e T SR
203 A R
- e b SR Ay - . - P - -
3i47% " S oo oo .
PO A s o
- - =t - . - - - - - - .- .-
I22.% - 2} ‘3o oot
e I N . .. XBT data are
b - L s I ;
2725 i) 2o« ccy artifact
230,58 o ] L SRS
217.¢  cac =3 S ) below 462m;
2:2.4 a2 s ST
2474 oSSy 22w weather was
neED D - L, -3 -~ =
2es 5 1174 o o . . ... Very rough,
- a .. - —— -~ g md— .
2227 11.23 PP pidomim—imer  @Nd grounding
27,7 11.13 A =2~ problems are
TETL .17 e 2 e =
272.¢  11.21 = L oo S p
2=3 % 1199 — T o .. . suspected
- 7 -- - - . - - - —3 =
282, 10.97 22 . vz TP
2IT.s 10,74 = x —=
2520 10.63 s S W S S
2230 1p.gn P A
302,86 10.43 gos 245 T S N
Ta3 . 1o s AN e o
T12.6  19.28 S = M- W
178 10,132 2 e o Lot )
ia % 19,00 Lo , -
- = Q o= [ I ~ - T ’
33205 alag fan . - . -
1235 o me oo o oo . .
322.4 S, 74 Smirars - A
TLTLG S, T4 — 2= 2 >
27, °.; S 253 Ze?
2.4 9.6% S S
IF7.8 9,52 AR R s
& .51 = oo o - -
5 3, S R -
S LU too - oo - . e 5
T o o 3 —— .
. . o L o o .o
":,-, - Ay an o ~An A
oo . I o
oo o oo an o -
e . oo SN
e ant S

LioH 9% 17.2

EVPENDABLE BATHYTHIRMIGRAPH

+17 TEAPERATURE DEGREES CELCIUS

CRIMAMI T TATMO

218.2 -

16.8 ;. 2€.8

. 25.¢

gy,

.32.2

.} 6a8

P 72€

Pt Id
e

RUISE 89315

LAT 25 44.8
LON 95 17,7

IOPTIRTER
FRCBE

T=7
¥ €5 <500

STETION X59G1Se3Swl
ATE _16NCYEI eNT 1848




15 24 B S 9= > o ’
LAT 24 50.0 LOM §F 13.7 _ EMPENTABLE SaTHY THIRMOGRAPH

PROBE T-7 STeTION NICLG4T6+] CHTE 1aN0UT% GNT 1e5%
=
z T T T x T
2.6 25.3% Z s 17.a8 s <.00 en2.7 5,047
7.9 25.4m SRR B « 2.5 07T a7
12.6 2%.45 2208 17.14 é 2,87 12,7 A
12.% 25 .46 LT IR AS ] “ - v, 173 Hno
22.4  29.47 TII.e o 12.29 422.4  m.e¥ 622.6 .2l
o7.8 25,45 LB 2ol - 13 K Faiei .27
32.8 28,47 LI2.E 12,49 47 2.¢ &85 3 [ e, 20
- - Q -~ ™ - . - . g Y _._'-
37.6 ;5.4; - . iz.32 42706 2, a2 <3703 6.20
42.5 25.4° Jal.a 120132 4<2 . Sl €al. ¢ 5.18
4?2.7 25.1% I S I 447, 4 3.34 04> .4 5.17
52.6 24,79 2F2.7 11.82 482.¢ 2.2% €S2, ¢ . 09
£2.% 23.134a et O R | 282,03 ?.21 ~587.3 a.07
: g A . . . - , .
62.7 ::.1? 2:2.7 1li.60 an2. 8 .17 £i2. e 5. N4
ppud D PP . . " . !
:f-s 21,42 - 11,49 4577 g.r? LYY .02
2.4 20.92 ITZ.e 11,25 472.4 7.9 AT2 . 5. 01
i A N z 4 11.20 I .30 47703 =37
(=) o o -, , . - .
32.% 19.%4 z g 11,19 432,08 TLRa A2 .4 .94
Ve A ST . 4 P o
SZ,: 19,42 z g 1i.91 B S.T2 37.7 AT
- : .
Z:.i %E.?T ¢ ?5.90 < T A [N e
37.6 18.43 z 5 10.3 ) B aPTLE =,
102.% 18.3¢ T 5 12,71 é T.6g mzLe =
1072.7 12.37 : £ 10.40 7 7,47 2.5 s,
112.¢6 17.89% =z 5 17.51 s TLan 212.4 s :
.5 17,32 FlT.a 10.41 é .24 s R 5
R DI 1 ; [ 10,22 - TL2 o2 T
R Y Tooi9.22 3 21 sI7.T £
3 z I 5 v
.6 14,39 so1n.1T £ T.AE - S
JE 18,17 10,28 > = -37.4 5
.i 15.i7 ) .94 4 -.0c T42.5 s,
- 1,75 - .37 5 IR LY TaTL2 .
.6 15.%¢ 4 ¢. 7% e <,.9x TER2.7 &.Ga
4 18,27 ITTLB .o = e, TEr.s z.e7
FLI.5 =.%9 B = 9% T22.4 a9
F.T.E .05 2 4LED SeTLE Bk
. £ .40 3 £.78 TT e S.47
-} = 3.2% - 5.1 cTELE L
2 3 2.2e 2 ‘.07 TE2.¢ R
e , i T T
2 - °.19 3 5.21 :
5 = 3,17 4 =.5¢
4 4 2.03 5 A, xR

TEMPERATURE CEGREES CELSIUS L
s.e ie.e¢ 1s.0 2e.e zsij 39,0

1) - e -

P 169 ” i
/ .
/

- 242 —k v =
: /
[ ) - .
: K :
M . A —

xS

-

F 482

7% T B TL I |
~

I 569

CRULSE 69518
i STRTION X@9%15#3621
; DaTe 16N0V83 GFT 1658

L 648

LoT 2€ 5.2
LON 95 13.7
i OPESRTER
! PROSE T-7




I ! S
b
o
v
hd .
-
0n ﬂl
s .
- :
v, )i
- nmese ™ o
0 (019 H
N G @ nm
o |¥ CXUN—
st -—4+—t—-+--—4—— 44— © Fw al
vo |l : Zw wwr- M
o \ WE ~ DOV )
o : [T RSN YW
[*) ey 2
O / Su wo =
[ - o u& w
“ n.. 3. ¢ LTS
o [%
w
I
a
@ N
W TI'w 9
X feo . e .
B 4 h \
] / H
S . !lf
[ Ao S~
P fw .
- .
W | ~——]
= , ~——
3 . ~
a . ————
e
H | .
1 " )
" .
© © -~ ~ © ® o &
® w o ~ ® © 0 2 ~
@ - ~ ™ « * I D ~
2 2 " " P " L — N
- . AWOEHIT X FWkisaw
4] . :
O
et




o
Yy iy
o
‘aen-n

[N AN

R

SIEE I IV I ]
R

Jra )

e en g

Sy n

$)
NELN

"

LI RN SO I TN LR U B LI B

Ly
0

)

]

KRR A Y BB

RO

RVEFORN | ]

L B e ol

dbstorer- o m

Jts )ha

NENES

e e
R

I BN
NI RN |
LN e ]

el R R el Al Sk SN SRR ]
.y .

BN
ba

Bor hee g 4es ged |

‘N

1 a
BN

B o4 hed hee beb gee
RTARO0!
bt b b s B e
-

-

nn-n

m

o
Bl

B I

N3

D T

s 020D tab

RS IR a3t ORY N

O

)t

N9
RN
Ve

Lok
‘nyg.
VORI IR o)

[l

C T O SN SIS I G I I )
AR O I VIR CRY CRRY B AN (N |

D= T

e

2

“1)

Sy

AL

)03 O3 W
N
a-

I

e

f.

oD R e g

D

RO

2
-

[RYED N

oy

Che e by

[YIRE AR I 3

0
BTN

N RE
- r
A

g
DN
NG IR

o

3
]
-
3
Bl

moga

1
)
i

ot
()
1
BRI ¥
NS NI N

-1

5.¢
L

NADM4MI T TAHOMG

"

729 —

RSN}

(1]
0 r -
n

G St
1

5

R
Y

[n S
N

‘N
Q

IRERY |

n-en l:. FON B
BRI TR B

IR PR B
R R

-5

W
1r

i)

g

-4

[%
LI

\ =

“O\ S2<TYS7



5%

3
”
3
2

-4
6-—;“.

s

-

.

-
e

L
R

25
24,080

L2
Nocils
Touy

—t

T

o

(08

EMFERATURE

T

i T . _ T 5
' , ’ ©
’ i NG
Al 14
© - S
1 R} »
“ wm
- .e
wee o
. . W o 3
=\ GO N
d axire [N
w \ ——]- ® 26 @
~ K ZW V-
. WO N G-
Ve W QE\
N e we Ty
DUK - 2wl
o €r-aace w .\u
" VA IGE
.3
]
M.
N
< ~
|
“ Sl
[ r/..l l
= . o
< ~=]T
/Y
~——.
St}
———
®
w —_ ——]
~ ~ o o < [ © o
b4 o A ~ o [ I - ~N
o - “ ™ - - w o ~
e A A . —— A, A A A A A
FWArT «Z CwWrwan



LaT 27 35,9 Lo 9% 4.7 ZNFEMOLEL T SATHYTHER IDER-FH

STRT IO ™

- - - 5
! C It
. a0t T 5 o7 - -
N 2 S - -
12.¢ 2 . =, .5
iv.® 2 T - o, 5, "2
L =~ = . )
2 LIS 2.~ . B8 Y o, 27
z L o= o, 5 = - oo
= : 14 2.7 R - P
z JILES <57 .72 z ER
13,27 wal s &,z 3 mLET
IEL0E0 -u - 3. o2 4 [P
il énm 472.F Y. 1z B ]
IF.Es 4e7, 7 R 3 RIS
Ze PR S X “zl.z =07 B 5.5z
o R A I N ag. LT & a1
22 2720 LT lE 4720 - TLia < s
2z 7T e LELID - =3 =TT 2 -, =
o it LT.a% o .7z 23Z.= =, 1T
2 K Il il - I == = AT
2.7z P Y RS TLEF L7 B
=P 2 CRTL.e  lZLFL 97, % 2T 5 <
102, 2 Ie2.e 12,72 ZLA 2,40 - <
107,70 L€ - S 51 enTL,T .77 =
112, 1 TIZ.E lILni ez, 2L < =.!
. T a P - . X
117,85 LF TlT.e Il 5 s o
22,4 1L Tlioe  Mi. 1,28 ool
aa ; LTI L o LT s :
127.«4 N, cen - 2.0 PR
FSa N TILLTOOlL. crl.. Lol H PR
izm o zen ~ 13 . 2 4. B
! . : 2to2
i “ Folos o li. 4.7 TLeT .= [
a7 T R A TaT .. - .7 L.
it FF.a 0 Ld T TT2.T T
! S TTLE L . TESLE T, RT
l [ Ll Lo c 1 - T = 37
. ST .. P - = PR
i i = L4 = sTUT =,
v ; - —— = 4
1 15, [ Q.= T.= .37
z RS R T~ -srL T
H = 1T, = 1 £I2.7 T2, e e
M [ T8 ] 4 ) (] . -
! X s - : =20
- - - s - i - -
1 4 L - Lh. AT

TEMPERRTURE DEGRETS CELTIUS

- . sle‘ 6.0 15.0  2e.e 25.¢  3e.e i
S Y
- = 17

P 400

AXVM~AMT T~ TATM

r 480

b B¢o

] -
S1UISE 8951
ISTETICN X83%i3ecoe!
PRTE 17NOVE9  GMT
At 27 35.9
LON 95 4.7

M 549

{

,',

|

{

|

By G z
- S ot | s/ 525753 |



—

e
B T

C e
'

N
J
1A en

ATIRRA IR I RN IR TIRG) IEY ) B RN IR IS, BN |

n

SEEN4L.AUG: :
43.64

DATE & TINME Fri Nouv 17 03:37:07
DEPTH QFFSET 0.0

1989 . 321

STATIOH
LAT

CRUISE 39915
LOH QO N4, 44

Julian day =

[l

TENP A- EEPTH TENP SALT  sSiGhn-T CEPTH
T4, a00 31 54,6 24,475 35,060 24,65 105.5
Ta.s0i L7 6.6 24,391 X4 202 24,617 105,

=01 L2312 6.6 24,296 75,7 107.8
3 311 E7.6 24,261 3&. me.s
s G35 24,718 Fh, .G

e C9.5 214 e, 7.

g8 50.5 al) & BT 1.5

16 -1.8 . K z 12,6

; £, : 14, =98 113.¢

52,5 P It..E

ta, 0 . - P Lo

W FLT . : o0 LT [

. . : ST LT e e G.694 117.5
K : a: «7.8 22,772 e, 4,500 1126
L S.E07 88,5 22,449 Te, 4,606 112,56

2 4.€1% &?.8  22.232 I 4,698 120.%

2 4.%01 T0.E 22,749 F6, 27 4,619 121.¢

12 24 4.604 TL.E 272,218 34, 26,240  4.81 122.%

L12 T S 808 PRE 22,147 24, 16,74 1277

.12 24.219 4,505 Tr.e 22, 124.€

12 24,310 4.506 SalE Ll - €

1% 24.710 4.504 7E.6 21 1 c

12 24,307 4. TN 1 €

e 24,310 4. ’r.s 21 1 s
24.711 4. e SR

04,713 4. B ! )

24,717 4. LTl . s .2

. LTl - Ll T, 110, .

. Tlg G TULUEI0LTRY 0 Ta, 1228

R T B P2 4.50¢ 33.6 20.7%1 34, =, . 124.%
C o is 131 24,314 4.30% 24,5 20,728 34 s 4 135 .6
246,132 24,21% 4,591 26,5 20,693 34 2 E 1256.8
Te.122 0 24,214 4,893 36.€ 20,543 2g.¢&1 : 4 137.¢
Is. 132 24,714 4,505 33.5 20.498 24,572 026, 4. 123.5
50121 24,3216 4,602 39.% 20,458 Z4,274 25, 4 129,58
T6.131  24.317 4.609 I0.C 20,447 34,874 26 4. 140.5
I6.131 24,316 4.502 21.% 20.416 34,578 25 4 141.5
I6.133 24,715 4,505 92.% 20.344 25.582 25 4 143.6
26.13% 24,219 4.504 3.6 20,065 26.574 26, 4 144.5
16.139 24,322 4.507 94.5 20.062 36.571 26, 4 145.5
36.144 24,327 4.510 PE.5  20.049 26.570 2% 4 146.5
36.150 24,334 4.505 96.5 20.035 34.%63 25 4 147.5
356.196 24.339 4.499 A7.8  IB.024 36.5647 26, 4. 148.5
15,159 24,341 4,493 93.6 20,007 35.544 26 E 142 .6
I6.161 24,743 4,476 99,6 19,979 Tg 40 26, 4. 10.6
16,165 24,345 4.604 100.5 12.389 34,6556 26, 4 151.5
34,176 24,3254 4.60¢ 101.% 19.314 734.€63 25 4 152.5

: : 24.371 4.506 102.% 19.726 35,654 24 4 154.5
16.222 24,402 4.801 103.6  192.529 34,551 24 155.5
26.241 24,429 4.500 104.5% 19.8381 24.549 25, 164.5

TENP SALT
5.54%
LE30

621

)

N

>}

—
o N 'l
(L N ]

14

9. LT
19,2 LN
19,2 26,501
19,2198 7 :
‘.0. he g
LI z.

E ‘_4 ?.;- -
e 6 .R12
N69 14 .C20

LR32 ©

s e b (o e e b
QAR R/ n BN VIRY s BT o B« B
N
RS e S N
k

iy

N R
R % TS N R T R I YR

PO NN N LN S SO N U -
AL Le BUC SRRV SN

: 4
17.90% L422
7.378 e
17 <
17.779 3
17.723 L4083

&
[ =]
A

(]
R
0

[a7]

‘W

=1
R R R A U R R RV R ]
[« e S N s S A NI« N e

w
0
=

W
o

736

17.503 26.221
17.482 36.374
Z.481 24,770
17.399 26,369

26,44
36.217
17,110 24.%10
26.202

SIGMA-T

¢

I VRN BT B IR VRS T 3 I 3 T 2 T TN 36 T S P

Lfal

1
1

ST

.
- e taa

<. X%

(N TP
e TaT
240260
24,352
26,752
26,249
26.720
26,322
/4.2
24,394
194

PRI PO I NI N PIPI AR NI 1D 1) +21)

L= Se S e v N S0 N> s A DO N = s NS S NIV NI

B IS IR Y V)

N

FN

NI NI O N N SN DN N

PO NI N ORI NS CN R SN CN NI O QNN (NI N

T

AN

A
BC IS

a

n
LoL L
O 51 b == I = DI RS

iRt

P
i

RN

R IR IR IR
PR
LIS

PN I G O

e B
RS IS BN

N

fve]

P SN N N R B £

M nna NN n N

piy
LBD AT AL DN N

NN ncn
£

ILn Lo I

AN Aanea
PN IR |
0o o



N\

STATION SBE041.RUG:: CRUISE 89915 DATE & TIME Fri Mov 17 03:32:D03 1987, Julian day = 321
LAT 27 43.%4 LOH 95 04,44 DEPTH DOFF3ET 2.0

DEPTH TENP 3ALT  SIGHA-T  XSM CEPTH Tene SALT S DEPTH TEMP SALT SIGMA-T  XSM
157.6  17.007 34.298 2¢.60% 4,547 209.6  1£,375  T5.972 4.517
189.6  15.245 36.288 26.513  4.54° T19.6 B4, ZuT TR 37 4.518
159,56 15,920 34,281 26,518  4.523 211.6  1..%43 € 370 2e. 4,509
160.5 15 T5.0276  T4.T18 4. %us 212,56 14,048 TR _9g9 24 A.e10
161.5 L& L 088 15,723 4,647 C17.6 1. 24F  3E 943 24, 4,608
162.6  16.731 36.2T6 76,632  4.€5(0 214.6 14,230 3% 948 24.77F 4,610
167.%  16.7:55 3 25,534 4,649 218,85 12,930 3 964 24 714 4,507
164.5 16.772 2 24,633 4,823 216.6 14,397 B 9% 3¢ "3g 4,605
1585.6  1z.763 12 25,634 4.560 2175 1,282 38,954 24,740 4. 6)0
Teg.© a2 3 25,847 4.543 212.6  ]..72% 6 946 24 "4 4.504
167.6 3 26,50  4.5%1 212,86 14,781 7%, 24, 4.507
168.5 3 26.666  4.542 220.% 14,729 35 26. 4,507
160.¢ 3 24,573 4.547 201,614,473 IS, 24 4,504
170.6 7 26,877 4.544 227.6 13,736 35, 24, 4.510
171.5 T5.192 26,579 4,553 223.6 14,4 o 26, q.817
172.5 15,195 26,981 4.544
172,86 15,199 25,983 4,543
174.¢ 76,200 26.635 4.

176 . ¢ 15,200 25,887 4,

176.% 4,198 15.986 4.

1778 15,191 25.5%4 4,

17§.5 16,170 26.616 4

1796 15,153  26.620 4.

180.5 16,148 26.624 4.

181.5 I4.141 26.630 4.

182.% 76,126 26.631 4,535
183.5 26,134 24,631 4.526
124.5 T6.131  26.632  4.53%%
135.5 36,129 26.533  4.549
185.5 76,128 6.5234 4.534
137.% In.126  25.635  4.541
187.6 TAL1B 26.437 4.539
190.5 5,117 Z6.676 4.540
191.5 36,115 26,437 &.540
192.8 TAU11T 24,541 4,582
192.% T 103 25,602 4.%3p
194.5 TELL0E D& 4T 4,542
195 .6 36,103 24,446 4,529
195.5 36,100 26,449 4.624
197.6  15.737 34,096 26.652  4.575
198.5 15.717 36.092 24.455  4.538
199.5 15.587 36.089 26.453  4.539
210.5% 15,4618 35.030 26.667 4.535
201.5 15.570 74,071 26.571  4.522
202.5 15.437 35,067 24.47%  4.520
203.5 15.402 36.044 26.4B8  4.525
204.6 15,396 36.042 26.483  4.5265
205.6  1%.233 26,025 25.4%5  4.622
207.5  15.202 25.011 26.703  4.511
203,¢ 16,091 5,933 24,719 4.%50)8
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CRUISE 89915 STATION SBE041.A DATE: Nov 47 03: 37: 03 1888
LATITUDE: 27 48.54 LONGITUDE: 85 04.44
TRIANGLES DENOTE DISCRETE SAMPLES
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CID cast over continental shelf to collect water for primary production expt
(cast to 65m; water depth = 70m)
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CRUISE: 88g15 STATION: SBEO42.A DATE: Nov 17 12: 02: 40 1888
LATITUDE: 27 40.87 LONGITUDE: 898 18.0

TRIANGLES DENOTE DISCRETE SAMPLES
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STATIUOM

'TRANSECT .OF CONTINENTAL SHELF OFF CORPUS CHRISTI BAY:

LAT

TEMP

22
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2. 027 .
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2, N4é
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27 39.42

LON
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DU RRVILEC RSN P SR I RIS N B PV SNV R TRRR I

CRUISE 37q1%

97 01.65

DATE & TIME Fri Mov 17 21:07:72

DEPTH OFFZET 0.0

20m STATION

Julian day =

721
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CRUISE: B9g15 STATION: SBEO43.A DATE: Nov 17 21:03:34 i88s
LATITUDE: 27 38.42 LONGITUDE: 897 041.865
TRIANGLES DENOTE DISCRETE SAMPLES
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CRUISE: B89gi5 STATION: SBEO44.A DATE: Nov 18 04: 36: 04 18988
LATITUDE: 27 30.42 LONGITUDE: 88 42.45
TRIANGLES DENOTE DISCRETE SAMPLES



TRANSECT OF CONTINENTAL SHELF OFF CORPUS CHRISTI BAY: 100m STATION

STATION SBE045.AVG:: CRUISE 73°GlS DATE & TIME Sat Mov 18 NO:15:8X 1989, Juli=n day ,‘322

LAT 27 21.8 LOn S 26.4 DERPTH DFFSET 0.0
DEPTH TEMP SALT SIGMA-T XEH DEPTH TENP S1EMA- 8™
2.6 23.5%¢ 34,747 27,537 4. 74,0 24,772 4,469
3.8 2X.574 F4.724 23,788 s g5.2 24.71% 4,817
«.% U3 @ Ta.Tel 23,691 ER £5.% 24,2381 4, G0q
6.8 22,372 F4.78s I23.50% EN £7.8 24,932 4.506
a.% 27 3 34,797 23,512 & 22.% 24.95%¢ 4,432
7.5 22.%d%  F4.308 23,020 < £9.6 LT 29.024 4.507
3.5 23.724 25,179 2X,340 4. 60.% LG4 25,063 4. 49°%
2.6 23.944 6,827 24,142 . 41.% 36.543° 25,140 4,094
13.% 24,125 24.081 24,411 4, 52.% I:,887 25,274 4,407
12.% 24,182 34.210 24.50% 4. 24.5 36.572 26.266 4.4%4
12,9 24.97% 325,954 24.344 4. §5.5 34,402 27,569 4.50F
14.% 24.1a6 76,134 24,453 4. 66.5% 36,593 25.%1% 4,804
15.5 24.190 34,241 24.526 4 62,8 36.585 29,562 4,472
I6.5 24.226 26,333 24.685 4.4 69.% 35.%72 26,401 )
17.% 2a.lsd 26.184 24,494 4. 89.% TS 34,563 25,449 s, 801
18.%5 24.288 26.40% 24.330. 4. 0.5 2 Z T6.561 25.570 4.701
192.5 24.244 38,418 24,628 4. 71.5 21.837 335,387 28,4671 4.%03
20.5 24,203 I4.4l% 24,479 4. 72.€ 20,272 346,853 25.42% 4.90%
21.% 24.Z2¢s 26,421 24,540 4. PT.E 20,91 e .B4% 26 .e9% 4.50%
22.5 24,2064 36.421 24.641 4 P4.% 20,332 25.3%1 29.70¢ 4,911
23.5 24.2064 F6.422 24,641 4.5 ?5.% 20.84s 34.8%3 26,720 4,00
24,5 24.264 36.422 24,441 4 76.6° 20.339 F6.549 25.71°9 4.506
25.% 24,263 35.422 24,641 4. 77.8 20.457 34.544 25.76F% 4.512
26.9 24.264 I6.420 24.641 4 73.% 20.492 326.%41 25.307 “+.512
27.5 24.264 356.422 24.641 4, ?%.5 20,373 36.%327 28.370 4.%20
28.5 24.262 365.422 24.642 4 80.% 20.248 36.529 25.%54 4,511
29.% 24,263  35.422 24,641 4.511 81.5 20.3%5¢ 35,527 26,837 4,615
30.5 24.243 36.422 24,642 4.504 82.%5 20.2%1 34,522 25,903 4.514
1.9 24,262 356.423 24.642 4.%0% 83.5 20.033 34,520 25.914 4,514
32.% 24.262 26.422 24,442 4,505 84.5 19.%74 34.%18 26,929 4.517
33.5 24.282 36.427 24.442 4.501 8.5 1%.843 36.51B 25,943 4,617
34.5 24,261 26.427 24.643 4.%02 34.5 19,6983 36.%08 25.5°94 4.%15
35.% 24.04C 76.423 24,643 4.507 82.% 1%.445 3¢.490 26.045 4,822
36.5 24,260 36.423 24,0643 4.513 38.% 19.261 36.489 25,093 4.824
372.5 24.2¢ TE. 423 24.643 4.503 29.% 19,222 35,500 26.112 4.514
38.5 24.260 36.423 24.443 4.502 92.% 18.B27 26.449 26.190 4.764
3%.5 24.257 36.423 24.444 4.511 93.5 18.814 35.462 26,132 4,322
40.5 24.25% 24.422 24.0544 4.503 95.% 18.746 346,451 26.192 4.2¢%
41.5 24.254 36.422 24.644 4.50%
42.5 24,264 26.422 24,644 4.509
43.% 24,292 346,422 24.645 4.505
%4.5 24.251 36.422 24.545 4.508 -
45.5 24.250 36,422 24,645 4.510
46.5  24.242 24,42 24.642 4.%497
47.5 24.228 36.422 24.652 4.506
48.5 24,222 36.422 24.553 4.¢10
49.% 24.21%  35.423 24.656 4.500
51.9 24.1%5 35.430 24.+B30 4.500
$2.5 24.100 3s5.444 24,702 4,497
53.5 24.072 38.451 24.732 4.%0¢%



Z I41TmMmo

nod$tm-4mzx

10

20

30

40

50

80

70

80

80

TRANSMITTANCE IN VOLTS

lllllIllllI‘lllllllIlllllllll'lllllllllllllll]lll'lll[l'lll11ﬁl'll71lflTr1Tlllr11lllllllllllllllllj

1.00 2.00 3.00 4.00
Trrrrrrr [ rrrrrrrrt rrrrrrr1r1r|prrrrrrrry LIS S R R B R BN |
TEMPERATUHE DEG C n
20.00 22 00 24, OO
LUNEN SN S SR R B NN M M R S R T "‘l’_‘l"f"'f—t‘"‘l"lrrl T
SALINITY PSU
34.50 35.00 35.50 36.00 36.50
TTT’T‘?‘]‘?‘T‘T‘T‘W‘?‘?T"T‘TWI]II1TIrTrI[lleuiil1[trrlrllll

NS

tamu

CRUISE: 89Gi5 STATION: SBEO45.A DATE: Nov 18 08: 15: 53 1989
LATITUDE: 27 21.8 LONGITUDE: 96 26.4
TRIANGLES DENOTE DISCRETE SAMPLES



DATE 1310VEY 30T ia00 LeT 20 1801 Lonr 9g 13,7
Fr SFE1Teanl
=

T

7

o

G

t1enao.

LG

)
J
IR

) en

19
1
1io0g
Ll 4
137.5
1 oL, WE FINISHED THE TRANSECT OF
: =am CONTINENTAL SHELF OFF CORPUS
4 ] P -
SRS CHRISTI BAY WITH XBTs, WHEN
1874 le.TH WEATHER/SEA WAS TOO ROUGH TO
f T lwean DEPLOY CTD/ROSETTE PACKAGE
182.6  ie. 7
z CEE-
< i, B
4 1A SZ.7
RN
10Z.8 1%
107.7 .18.09
112, 13,51
117.%  18.%12
- . Sy e Lm o iZDLe l2LEC
TEMFERATURE DEGREES CELCIUS - . - "= ;a7 Tz
‘5. 1e.8  15.9 : =
P A 1 g
127, 7
182.¢4
. 187,45
—— L—TcrRuIsE @9cts 162.€
/ . [SIRTION X99G15ei6e1 o leTla

DPATE _18NOV82 CNT 1600




30,

X @ o,
: &;_:‘,_i?? 195,
200m /% o
;o
/ 2900 m
96

/

MAP OF THE DEPTH IN METERS TO THE 15C ISOTHERM, FROM XBT DATA WHICH
HAVE BEEN TEMPERATURE-CORRECTED BY -0.44C TO CONFORM WITH CTD

TEMPERATURE DATA (see Table 1).



<AHZHC>W

cCwu

34.

35.

35.

36.

36.

37.

TEMPERATURE DEG C
5.00 10.00 15.00 20.00 25.00

1lllll'll|lllllIlllIllIITIIll'rllllllTlllllllllT]'lll[lllll

IlllllllllllllllllIllllll'l'lllllllllllllllr'rli]llllllll'l

COMPOSITE PIOT, ALL CTD STATIONS:
1m AVERAGED DATA i
GYRE CRUISE 89G-15




BOTTLE DATA

At each CTD station, up to twenty-four 10-liter Niskin botties were
tripped on the upcast for analysis of nutrients, dissoived oxygen, and
chiorophyll + acid degradation products. Nutrient analyses for nitrate +
nitrite, silicate and phosphate were carried out on board, with our
Technicon TrAAcs-800 autoanalyzer. Dissolved oxygen was determined by a
modified Winkler titration method, and pigments were estimated by the
“Turner” fluorometric method (see Parsons et al, 1985).

The following tables and plots summarize chlorophyll, dissolved
oxygen, and nutrient analyses run at sea on these samples. In the tables,
T = CTD temp; S = bottle salinity; sand DO = dissolved oxygen (ml/liter).
Concentrations of nutrients are reported as umoles/liter, where NO3 + NO2
= nitrate + nitrite; Si03 = silicate; and P04 = phosphate. Concentrations of
chlorophyll (CHL) and total phaeopigments (PHAEQ) are reported after
sequential fractionation through 20um mesh and GF/F filters; for each
depth, the upper number of each pair presents net CHL or net PHAED (ug/liter
retained by a8 20um mesh filter); the lower number is nano (ug/liter that
passed through a 20um mesh filter but was retained by the GF/F filter).

Cumulative property-property plots for all CTD stations illustrating
nitrate-temperature, phosphate-temperature, and silicate-temperature
relationships are included at the end of this section.



GMT 2038

28 53.7 B8aGIS
Il Nov 89 94 z0.8 STATION |
BoTTLE NO3 .
# |DEPTH| T s | DO | nZ, |S10s | POy |CHL |PHAEG
3, [
15 ] 22,93 |34.255| 494 [ 0.2 0.6 |o0.32 ,O;o ”‘0,03
0 00
| 1 2293 (38250 %94 | 0.1 |05 |o.34 B2 [sor
NA) (;IPO
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NA 1))
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GMT 1340 271 59.3 B89G61S
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_ 2.0.97 | £0:
g AS RS5,60 |36.315| 4,65 | O. % o4 |— 0.0 0.0%
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GMT 2351 27 49,3 B84G61s
12 Nov 89 93 37.1 STATION §
BoT NO3 .
#nfl DEpTH| T S Do Ngz SiO3 POy C H L | PHAED
_ l2o.© 2
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l 0.0, 202
by laso1n 13¢3331895 | Loy | 1.4 |oaw | B3 AT
f ~ 20,8 0,0
24 | &1 2571 |34333| 4,12 | <O | 1.6 |07 | B 4| b0l
: 20971 0.0
23 61 12571 {3,333 470 |[Ko,| | 1.6 |o0.48 | 419 411
j £O. 0.0
A2 | 70 (2390 (3¢.566 |y s0 |KO.| 1,17 0,09 .4 10,15
0.0 200
2l gl 22,70 | 3¢.590| 4,18 |.0 2.0 o.15 0.10 .10
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CRUISE: B89G45 STATION: BB9G15x05%4 DATE: 412 NOV 8
LATITUDE: 27 48.3 LONGITUDE: 83 37.1
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GMT o919 27 3417 B8IGIS
13 Nov g9 93 31.0 STATION 7
[BOTTLE NO3
# |DEPTH| T | 5 | DO |3, |5i03| POy |CHL |Phaeo
2. 2.0.0)
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19 | 79 l22,6x136.565! .30 | o.4 1.9 | o.l0 .24 8.1,
] (N~ 0.0l
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GMT |9s0 21 00,4 B836 IS5
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BoTTLE NOs .
# |DEPTH| T s po | * |Si03 |FO4 |ChL |pnaco
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EMT oia| 26 20,1 B g961s

4 Nov €9 93 $9,8 STATION 12
BoTTLE NO3 k
2 DepPTH | T S Do NS 2 $i03 | Poy
A4 A Aé,2l 136,373 | 475 | 0.1 1.4 |o.0l

A2 A4 | 26,06 |36.381 | 415 | 0.2 | 1,2 |o.lO

20 49 25,96 | 36,434 4.77 0.2 1,2 0.0l

/3 €9 22,70 36518 | 429 | ©5 /. é o.15

l6 &g 20.89 | 3¢,561 | 3.y4 6.8 2.2 0.4

12 | 123 | 17.¢8 | 36.392| 3.19 1.s | 3.y o7

I
|
I
- | 108 |18.77 | 36.472|3.19 10,1 3.0 |o.51
l
|
l
1

1O I1SO | 16.50 |36.221| 3.16 13.9 4.4 0.81

P 200 | 14,67 |359%3|3,04 | 17.s | 57 | b

7 300 {1),39 |3sS429| 2.13 |2s.] |10.3 | 1.69

é 399 | 9,30 |35 |2.49 | 29.1 | o | 1.88

Ky uag 7.78 (34959 .78 | 31.9 ]7.2 | A.04

$98 | 6.65 |34.898 | 3.04 | 320 |19.s |z2.08

13
32 €73 | 6,13 |34390|3.29 | 31.2 |21.3 |a.00
2

798 | S.82 |34899 | 3.68 | 29,6 | 22.7 | 1.99

! /000 | 4,16 |34929 | 428 | 21.0 | 23.0 | 1. 88
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GMT o9yo

25 41,2 BZ9GIs
4 NOv 89 93 $9.4 STATION 14
LE NO3

# DEFTHI T | S 1PO | b, 15035 | POy |cHL lpiacg
200" |£0.0

4 10 | Re,o5 |36.001 | #.64 | 0.1 0.9 | 0,10 | _%.08| %03
6.0V | 20.9

23 as |2s,52 | 36,251 4.68 | 0.1 09 | oA 0.08|_%.03
{08 | c00

22 SO0 | 25,25 |3¢,423) #.72 | o.l 1.2 0.03 015 |_0.00
,L0:8710,0!

2 720 |22.96 |3¢.4a9q| iy |02 | 1.7 | 0.08 |_ B3| 5 a3
29:97 | 0\

20 8&® 119,72 13,508 3.22 | 8,1 2.4 O, 42 0.1l |_%.]45
! 20.97(L0.0

19 | 108 |18.26 |36,433| 3.09 | 1.6 3.2 | 060 5. 09 0.1l
i . 200 [ 0.0

I8 | )26 |17,42% |36303| 2,99 | 13,7 | 4.8 | 0.83 .03| ~19.05
f 2.0- LoD

1T | g9 |)5.96 | 36.122| 2.99 | 16,1 S7 |o9g 0.0l | p, 0
(NR) 1 (N

16 201 |14, |35.852| 2.9¢8 | /9.8 6% | 1.1y wa) |
(NAYL~| (uR)

Is 397 | 9.3% |38.041| —™— | 300 | 141 J.90 (Ne )
(N ()

I+ | 598 | ¢,.66 |34.903 — | 31L,7 | 20.6 | 2,06 INe) |
(NALT (A

)3 79 | S46 (34917 | 29.6 | 231 | 1.97 (N |_~Timy
~ , (NRLZT (B

12| 998 | 4,78 |34 942] —— | 26,9 |23.5 | .77 | N8 LAWN
(Ng~ (Ne)

1] 198 | 440 |34958] —— | 24,9 [ 22.3 | /).68 (NFe NA)
(N&) 7| (e

10 11399 | 4,29 (34966 | |24 |a22.0 | 164 NP
(NaL~] (Wb

9 1598 | 4,26 |3+.9¢7| —— |23.9 |ano | 1,79 wm) L~
(N&L7 | (i)

8 1799 | 4,26 [3¢.911| — | 23.¢ [ans | 1L R
[ (NR) N

7 1898 | 425 |34979| — | 23.7 | 213 | .72 A) ( wh)
(NR )

é 1999 | 425 34977 — | 235 | 209 |18 | AT WM"D
&) (NR)

S | 2099 | 4,26 |34976| — | 23.3 | 210 | 1.4 W ) NG
“(NP) T

4 | 2299 | 4,27 |34975| — | 23,3 | 215 | 1.6 | AN | ()
TRYAI

3 |2499 | 429 34976 | —— | 233 | aly | 1.éS w)| o)
(N e

2 12699 |43 |3916| — | 233 | 214 | .58 | ) K)

(NK Lﬂh \

I 12998 | 43¢ [3%970| — |23.5 |an2 | 156
| 8¥M - | About
LT
ite | 13
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CRUISE: BSG15 STATION: BBSG15%14x%1 DATE: 14N0OvBS
LATITUDE: 25 41.2 LONGITUDE: 93 58.6



GMT 156 2s 39.8 B®96IS
14 Noy 89 94 44.9 STATION !4
BorTLE NO3z _
2= |DEPTH | T s po NZ; SiO; | Poy |CHL |PHAEO
o.o4 ~|<oel
24 12 |AH3T (34637 | 494 | o) | 29 | 037 6.9 | “Zool
. o £0.0
23 | As | asil (zsqw | 496 | Lol | 1.9 | eas | 2, 2.,
(O,o' <0to
Az 51| 2491 |3e.425 | 4,95 | L0.] | &, 0.25 | % 194 05
2 : {o.0| 0.0l
! 71 21,73 |3¢.504| 3.9 | 2.9 | 4.9 o.ll nuy 7002
o.ol L0.0
20 ) 1898 !36,439 | 3,02 | 10.5 | 40 | 053 | 5 09l /6.04
(na)_~|(NA
19 90 | 19.00 | 36,44 0.5 | 39 |o.s2 Ina) " (na)
. (NA) (NA)
1® | 108 | 41,60 |3¢.398| 3,09 |I2.]1 | %6 | o.66 N TNA)
V(-Y>)) Ko.P!
T | Jas 16,93 |3e,205 | 3.08 | 13.3 | 60 | 072 | & o3l Kou
{0.0 {o.9
16 152 | 15,72 |36.086| 3.00 | |60 | 6.5 | 092 | 4 nsl % of
41 M aboutl-\w
s 206 | 13.64 35778 2.94 | 19.9 | &3 | .2l cH | 16
—
4 203 |37 {35.799) — | 19.3 | 8.2 | 1.2¢4
13 A95 | iL,al (35361 R, | 25,7 | 12.2 | |.6%
12 Yo3 8,90 |35.081| 2,6! 30,6 16,9 | a.08
H SO4 | 7,65 (34,952 2,79 | 3&.] 9.8 | 2,13
10 | 502 | 7,65 |34.9ss|— | 32.] | 19.2 | 220
9 599 | 649 |3%902| 3,16 | 31,9 | &9 | a7
g 6SO | .01 |34.922( 3,38 | 304 | 22,3 | ais
1 799 | S |34 S| —— [28.9 | 2385 | 2,08
é 997 | 468 |34y94s| — | A63 | 239 | /.93
S 1997 | we8 |3v9us| — | 263 | 235 | 1.9)
4 1190 | 4,40 |34.a58| — | 248 | 23,1 | .83
3 1498 | 4,27 | 34973 — | 23.2 | 22,9 | 1.8
& 1701 | #,28 {34971 —— | 23,8 | 22,4+ | 1.83
/ 1790 | 4,25 |34910| — | 23.¢ | 22.3 | L7
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CRUISE: B8G15 STATION: BB9G15%19x%1 DATE: 14 NOV 8
LATITUDE: 25 39.8 LONGITUDE: 84 44.8



GMT o407

AS” 4o.3 B&961s
4 NoV 89 95 29:6 STATION 23
TTLE NO3 .
B2 2 |DEPTH| T S | Do |yt |Sios | Poy |CHL |PHABD
co.0l o0l
Yy 9 24,7] |3%a80| 4,85 | Lo.] | 2.4 | 0.8 | Zool .ol
oo <o.©
22 | 24 12535 |3e.408 | #75 | Cog | 2. |00 | el oz
0'0' <o.o
A0 49 2496 |36.9v0 | 47T | 0.1 | 2,1 | ©.09 | F |6 o0
o.ol 0.0l
18 €7 | 2190 |36.524% | 4,09 0.8 | 2.6 o4 .31 | 6.4
(o] 0.0}
16 89 119,14 |36.s10 1321 | 9.2 | 3.1 | 050 | 42| %07
{o.0| <o.ol
Iy 1O 118,31 |3e.42¢4| 29¢ | /1.7 | 4,8 | ©.73 0.08.-0.08
. {o.0l o0l
I3 124 117,26 |36,29¢ | 2,99 | 13,7 | S4 |08 | 7 3l 603
0 {o0.0L” |<col
49 |]¢.01 3619 [295 | |5.8 | S.6 |l.02 -
ﬁ'ﬁ about ™
1 20| 13,12 [3s.762| 2,76 | 218 | 87 | [34{[§6Re2 | o |
7 300 |10.89 |3s.3¢s| 2,70 | 26,3 |I12.3 | 1.0
é Loo | 9.02 |3s.077| .66 | 30.6 | 16.3 | 2,08
5 98 | 7.63 |3¢.95¢| 2.77 | 324 | /8.9 | a.lb
4 | 60/ | 6.60 |34.90%| 3.10 | 32,1 |20.3 | 2.9
3 795 | §.51 |3%910)3.69 | 29.7 | 22.3 | 2,03
2 793 | 552 |3491 | 3,69 | 29.7 | 22.5 | 2.01
! 1000 | 4,70 [3%943| 4.3) | R1.0 | 23.1 | (.90
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CRUISE: B8G45 STATION: BB9G15%23%1 DATE: 14N0OV8S
LATITUDE: 25 40.3 LONGITUDE: 95 28.8B




GMT 1300 26 9.6 Bs9615
IS Noy 89 94 52.9 STATION 26
NO3 .
B oept| T | s | po . | S03 | POy |cHL |PHAEE
ool 003
24 Z as,1l 35,98 | .80 | ©.| 0.6 o. 1 Zenl L"0.0l
N (NA
23 10 |as.i 35998 | 4.7 | o, 0.6 | 006 (0.0 0.0
ool |K0L
22 21 |as.0 |36.236| 4. 13 | O.| 0.1 | o.01 | e L tna)
<O-d L0.0!
Al 30 |25.09 |36.395 | 4.15 | o.] 0.3 | vot 0,0 0.0|
| <ol 0.0l
20 | 40 |asoy (36416 (474 | 02 | 08 | ol | Zoil o3
<o.0/ (ool
19 $O  |24.91 (6429 | 4.72 | o2 1.5 | ol o.oul ooy
. {00! ool
18 60 |23.10 |36415| %855 | p2 /% | o.b o-13 L7043
o0 0.0l
11 71 20,62 |36.518 | 3 ¢4 35 1.5 0.3l .19 0.18
KL0.0l o.0l
/6 g6 | 19.65 3643139 |81 |26 | g7 0,28] 0.4
o.0l 7 |L00)
15 9o 19.00 | 36.3¢4] 12,2 2.1 o.77 2 o./2
o 0L” (ool
4 100 |44 |36.1532.72 | I5€ | 4.9 ©.98 .18 1 006
<00 {00}
13 /1o 1$.75 | 36,082 | 2.8 16.3 5.2 1.0} nls| oot
] ' (o .0! {o.0l
J% 120 | 1501 |35.998| 2.9 6.8 6.! 1.]0 o,k 025
{00 <o.0l
/1 130 | 14,39 | 35.8%0| 2.73 9.2 | 6.4 119 5.4 %01
0! {0.0!
10 140 | 4,2 |35.82¢4| .25 | 196 | 6.4 | 1.22 0 0.0
{©.0] {ool
9 149 13,75 |3s.770] 2.78 | 202 1.5 .28 .04 0./
9 173 112.91 |38s.65s0| 2.75 | a1.7 8.3 /.33(5_"“‘:‘“ \0
\\____—-
7 197 | 13.26 |3s.543| 272 | 23.| 2,1 /.SS
é A23 111,56 35,435 | 2.60 | as0 | o4 /.57
5 A48 | 10.82 135329 | 2,59 | 26.7 1.8 /.70
yn A13 | 10.3] |35.2¢0| 2.56 | 27.5 | 13.3 | 1.76
3 301 9.%0 |3s./92 | 2.57 | 28.¢ | 13.7 /.83
2 3RS | .32 |35./26| 2.58 | 29.¢ | 14,9 /.89
/ 349 | 892 |35082| 263 | 29.9 | I1S% | /.88
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GMT I¢so0 26 17.7 B 89615
/18~ Noy 89 Q¢ Sb.A STATION 27

BSTTLE NG
% DEPTH| T | s | po | #° | si0, | Poy

AY Py 25,33 35319 4.97 | .1 1.2 |o.l6

23 A |asan (35546 | 498 | Lo | 0.5 | o4
22 19 |as.10 |36.155 | 4.99 | Lol | 0.2 | 0.3
~) 30 |as.06 |36.398 | 494 |<oO.] o4 o.lS

20 4o 2499 |36421 1 494 | ©.] O.4% | 0.22

19 | si 24.83 [38.442 | 4.9¢ | <o.]l |[(O.]| O. 16

19 60 |a3.6% (36477 | w5y | LON | 0.4 | o014

'17 70 21,96 |36.5/9 ) 4,27 o.5 O.4 o.l8

l6 79 19.82 |36.459 | 3.4¢ 5.6 /.2 o.%0

5 90 17,74 |36.320| 2.84% | 130 | 2.6 | ©.78

m 99 ]6.57 |36.228 | 2.76 | |4.7 3.3 o,qo'

13 JIA 1558 |36.09%| 2.82 | 16.5 | 3.¢ |, O

12 119 |{]s,08 |36018 | 2.84 | 12.3 3.8 /.11

n 126 |14.4¢ |3s.957] 2.8 | 11,9 yo | 111

lo 136 |l1404 (35659 &.74 | /9.0 4.9 1,23

q 148 |13.53 |35.7721 2,74 | 204 | S.6 | 1.3]
g 174 112,64 |35.609 | 249 | A4 | 64 143
1 Ao3 | 11,69 |35.%3| 2.68 | A4S | 85 1,54
é 225 |)).08 {35383 2.0 | 255 | 92 | 1.63
s A52 | 1049 |35.299| 241 | 266 | 10.8 | 1.10
4 | 23¢ |jo.02 |35.223 2.58 | 21.8 | 1.7 1,76
3 303 | 9,55 |35.169| 2,54 | 286 | 129 [.80
L 323 | 9.21 |35427|2.57 | as.0 |13, | 1.83

I 34q | 893 |35088| 259 |29.3 |42 | .19
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CRUISE: B8G15 STATION: BBSG15%27%1 DATE: 45 NOV B
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These data are from inner
shelf station 3 in 45m
depth.
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These data are from inner shelf stations
3 & 43 in 45m & 20m depths respectfully.
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GALVESTON BAY SAMPLING

Nutrient samples were collected from small boats by our
colleagues from Texas A&M University at Galveston from various
locations in the southern part of Galveston Bay both pre-cruise and
post-cruise, to supplement the surface bucket sampling that we did
from GYRE at half hour intervals while cruise 89G-15 was underway
from Pelican Island to the first inner shelf station in 20m water
depth. Gabriel Benoit and Peter Santschi sampled nine locations in
Galveston Bay on 21 & 23 October, and L.L. Griffin and A.M. Landry
sampled an additional twelve locations in the estuary and its
tributaries on 21 November.

These estuarine samples from Galveston Bay were filtered
through GF/F filters and frozen for later analysis at College Station
with an Alpkem IWA-6 six-channel autoanalyzer, while the surface
bucket samples taken during cruise 89G-15 were analyzed fresh
aboard ship with TrAAcs-800 four-channel autoanalyzer.

As in previous seasons (October 88; March 89; May 89), the
estuarine water of Galveston Bay and its tributaries had markedly
higher silicate and phosphate levels than did the inner shelf water
just offshore. At sites with salinities less than 30 PSU, phosphate
concentrations exceeded 0.7 ug-at/liter, and silicate exceeded 1.2 ug-
at/liter. A composite PO4:salinity plot of samples bucketed
underway on 11 November, supplemented with surface samples
collected pre-cruise and post-cruise from Galveston Bay and West
Bay, shows a mixing curve that can be described by a linear fit:
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Galveston Bay samples, taken by Dr. P. Santschi pre cruise (21 & 23 October 1989)
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X Frozen samples were analyzed five weeks after collection (27 Nov in College Station);
variations in urea and nitrate concentrations especially evident by camparing the
analyses of a pair of samples taken at same location (Sta 2, 10/23) are not uncammon
when samples have been frozen for several weeks prior to nutrient analysis.



Surface sampling, 11 Nov 1989, while GYRE was enroute fram dock to Sta 01

N0, %[ Gy, BUCKeE]
@r | 1at | Lon | NO3 | POs | SioH, AfSfance Temp |Salin comments
v in Pelican Island
1433 29 20.894 44.0 23| /60 | 7.F | 86 | 20.8 ] 24.06 ship channel
still inside ship
1500 [29 20.0(94 40.5 ©.G | .36 | 7O |14/ | zo.9|24.25 channel jetties
outside ship el

25.83

1530 [29 15.7/94 39.7 0.2 | 0.7%5| /'3 | 2t.0 | 209 SE of sea buoy

1600 |29 13.2/94 33.8 o1 | 0.97| 1.2 | 32.F | 22.2 | 30.69

1630 [29 08.0/94 30.0 <.05| ¢.45| 0.9 | 438 | 223 | 33.17

1700 29 03.2{94 27.0 , o5| 0.29 | ©.F |53.9 | 224 | 33.26

1710 |29 03.4] 94 27.0 stopped for quick
05| 0.3¢6| 0 F |52.7 |22.3|33.32 e T

1739 |29 01.2/ 94 25.6 ¢ 05| 0, 35] 0.9 |573 |22¥ | 34.10

1800 28 56.7{ 94 22.2 <.05] 0.33| 0.7 | ¢6.® | 22.# | 34.27

stbpped for CID

2045 |28 53.9/94 20.8 O./ | 0.32| 0,5 | H.T | 22.9 | 3427 at Station 01
2 8
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11 NOV 89 ——e—  SioH4
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1
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r r T v r r
0 20 40- 60 80
DISTANCE FROM PELICAN ISLAND DOCK (km)

¥ cum distance from dock (29 18.8N, 94 49.0W); GYRE departed 1410 GMT



Galveston Bay samples, taken by Dr. L.L. Griffin & Dr. A.N. Landry post cruise
(21 November 1989)

Sample
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Frozen samples were analyzed two weeks after collection (5 Dec 89 in College Station);
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The Department of the Interior Mission

As the Nation's principal conservation agency, the Department of the Interior has responsibility
for most of our nationally owned public lands and natural resources. This includes fostering
sound use of our land and water resources; protecting our fish, wildlife, and biological diversity;
preserving the environmental and cultural values of our national parks and historical places;
and providing for the enjoyment of life through outdoor recreation. The Department assesses
our energy and mineral resources and works to ensure that their development is in the best
interests of all our people by encouraging stewardship and citizen participation in their care.
The Department also has a major responsibility for American Indian reservation communities
and for people who live in island territories under U.S. administration.

The Minerals Management Service Mission

As a bureau of the Department of the Interior, the Minerals Management Service's (MMS)
primary responsibilities are to manage the mineral resources located on the Nation's Outer
Continental Shelf (OCS), collect revenue from the Federal OCS and onshore Federal and Indian
lands, and distribute those revenues.

Moreover, in working to meet its responsibilities, the Offshore Minerals Management Program
administers the OCS competitive leasing program and oversees the safe and environmentally
sound exploration and production of our Nation's offshore natural gas, oil and other mineral
resources. The MMS Minerals Revenue Management meets its responsibilities by ensuring the
efficient, timely and accurate collection and disbursement of revenue from mineral leasing and
production due to Indian tribes and allottees, States and the U.S. Treasury.

The MMS strives to fulfill its responsibilities through the general guiding principles of: (1) being
responsive to the public's concerns and interests by maintaining a dialogue with all potentially
affected parties and (2) carrying out its programs with an emphasis on working to enhance the
quality of life for all Americans by lending MMS assistance and expertise to economic
development and environmental protection.
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