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ABSTRACT 

Physical, chemical and biological oceanographic observations are made from 
the weathership at Ocean Weather Station Papa, and betw~en Esquimalt and 
Station Papa, on a routine continuing basis,. Physical oceanpg~aphy dat& only 
are shown, iucluqing surface observations and profiles obtained wi'th bottle 
~asts and ~onductivity-temperature-pressure instruments. 
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INTRODU CT ION 

Canadian operation of Ocean Weather Station P (Latitude 50
0

00'N, Longitude 
14So00'W) was inaugurated in December, 1950. The station is occupied primari­
ly to make meteorological observations of the surface and upper air and to 
provide an air-sea rescue service. The station is manned by two vessels oper­
ated by the Marine Services Branch of the Ministry of Transport. They are the 
CCGS Vancouver and the CCGS Quadra. Each ship remains on station for a period 
of six weeks, and is then relieved by the alternate ship, thus maintaining 
a continuous watch. 

BathY~hermograph observations have been made at Station P since July 1952. 
A program of more extep.sive oceanographic observations commenced in August 
1956. This was extend.ed in April 1959, by the. addition of a series of oceano­
graphic stations along the route to and from Station P and Swiftsure Bank. 
These stations are known as Line P stations. The number of stations on Line P 
has been increased twice and now consists of twelve stations (Fig. 1). Bathy­
thermograph observations aILd sl,lrface salinity sample coll~ctions, in addition 
to being made on Line P oceanographic stations, are also made at odd meridians 
at 40', i.e. 139

0
40'W, 141

0
40'W, etc. These stations are known as Line P BT 

stations. Data observed prior to 1968 have been indexed by Collins et al (1969). 

The present record includes hydrographic, continuously sampled STD and 
surface salinity and temperature data collected from the CCGS Quadra during 
the period 17 October to 7 December, 1977. 

,' .... 
Ali. physical Qceanograph:Lc data have been stored by the C,:1n.adian Oceano-

graphic Data Centre (Corie), 615 Booth St~eet, Ottawa, Ontario, Canada. Requests 
for these data should be directed to CODC. 

Biological and productivity data are published in the Manuscript Report 
series of the Fisher~es Research Board of Canada (FRB), Pacific Biological 
Station, Nanaimo, British Columbia, Canada. Requests for these data should be' 
directed to FRB. 

Marine geochemical data are for the Ocean Chemistry Group, Ocean and 
Aquatic Sciences, Environment Canada, Institute of Ocean Sciences, P.O. Box 
6000, Sidney, B.C. V8L 4B2. 
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PROGRAM OF OBSERVATION FROM CCGS QUADRA, 17 OCTOBER 7 DECEMBER 1977 (P-77-8) 
(CODC Ref.' No. 15-77-008) . . 

Oceanographic observations were made by Mr. T. Juhasz of Seakem Oceano­
graphy Ltd., Victoria, B.C. 

En Route to Station P 

Line P Stations 1, 2 and 6 were occupied and an STD made to 1500 m or near 
bottom. Rough weather cancelled hydrocasts and all other STD's. 

Samples for salinity, nitrate, nutrient, alkalinity, and total CO were 
collected from the seawater loop at all whole stations (except for Station 4), 
with salinity alsQ collected at all half qtations (except for Station 12~). 
Surface bucket salinity samples were collected at Stations 1, 2, and 6. 
Surface bucket temperatures were taken at Stations 1, 2, and 6. 

Station 4 samples were mi$sed because the bridge failed to notify the 
oceanographer .. 

The surface te~perature recorder, thermosalinograph, PC02 system and the 
EDO depth sounder were run continuously. 

A tarball tow was completed at Station 2. 

Mechanical BT's or XBT's were ta~en at all whole and half stations except 
for Stations 2, 4, 11~, 12, and 12~. These stations were missed due to unsafe 
conditions on the aft deck. 

On Station P 

The oceanographic program was carried out as follows: 

1) 2 profiles of salinity, temperature and oxygen were obtained from hydro­
graphic casts to 4200 metres. 

2) 10 STD profiles to 300 metres and 9 to 1500 metres were obtained. 

3) BT's or XBT's were taken every three hours to coincide with meteorological 
observations, encoded and transmitted according to the IGOSS format. 

4) Salinity samples were collected daily at 0000 hrs GMT from the seawater 
loop. A bucket sample was also collected on 11 occasions. 

5) 18 extra STD's were taken as part of the MILE program. They are not 
included in this report. MILE is the Mixed Layer Experiment program. 
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Nutrient and salinity samples were collected daily at 0000 hrs GMT from 
the seawater loop. A 24 hour nutrient series was completed with a sample 
taken every hour. 2 profiles to 500 m for nutrients and 1 for tritium 
were obtained. 1 surface bucket sample and 1 rainwater sample were also 
collected for tritium. 

Alkalinity and total CO 2 samples were taken every 3 to 5 days from the 
seawater loop. 2 profiles to 500 ill were taken for each. 

Air CO
2 

samples were taken in quadruplicate at weekly intervals on Sundays 
with extra samples taken on Thursdays. 

5 surface tarball tows were completed. 

3 seawater C-14 samples were collected from the seawater loop, as well as 
samples at 0, 100 and 200 metres using the hydro~bios sampler. 5 seawater 
C-13 and 3 air C-13 sat!lples were collected. 

PC0
2 

carboys were filled approximately every 3 days when the loop system 
was operational. 

A profile to 500 m for particulate organic carbon was obtained. 

5 samples for hydrocarbons were obtained. 

210 
3 samples for Pb were obtained. 

Samples were obtained as follows: 

1) 11 - 150 metre vertical plankton hauls. 
2 - 1200 metre vertical plankton hauls. 
5 - subsurface plankton hauls. 

2) 5 chlorophyll ~ samples from the seawater loop and 2 profiles to 75 metres 
'vere obtained. 

3) 2 profiles to 200 metres for each of plant pigment and nitrates were 
obtained, as well as 5 surface samples for pigments and 6 for nitrates. 

4) 5 Secchi disc readings were taken at local noon. 

An emergency run was made to Victoria on October 26 for refuelling and 
relief of sick crew members. Salinity samples were collected every three hours 
from the seawater loop. The surface temperature recorder, thermosalinograph 
and peo system were run continuously. The inbound route was south of Line P. 
Outbouna, the recorders were all run continuously, with salinity samples taken 
at all whole stations. The ship returned to Station P on November 3. 
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En Route from Station P 

Line P Stations 12 and 6 were occupied and an STD profile made to 1500 
m or near bottom. Rough weather cancelled hydrocasts and all other STD's. 

Samples for salinity, nitrate, nutrient, alkalinity and total CO
2 

were 
collected from the seawater loop at all whole stations. Salinity samples were 
also collected at all half stations. Surface bucket temperatures were taken 
at Stations 12 and 9 to 1. 

The surface temperature recorder ran continuously. The thermosalinograph 
ran continuously until 1840 hrs GMT, December 7, when the seawater loop was 
shut down. The PC0

2 
system ran continuously until Station 3 when the final 

calibration was made. 

Tarball tows were completed at Stations 12 and 6. 

Mechanical BT's were taken at Stations 12 and 6 with XBT's taken at all 
whole and half stations. 

Observations for Other Agencies 

1) Marine mammal observations were made by the ship's officers for Mr. I. 
McAskie, Fisheries Research Board of Canada, Pacific Biological Station, 
Nanaimo, B.C., Canada. 

2) Bird observations were made by the ship's officers for Dr. M. Myres, 
University of Alberta, Calgary, Alberta, Canada and Mr. J. Guiguet, 
Curator of Birds and Mammals, Provincial Museum, Department of Provincial 
Secretary and Travel Industry, Victoria, British Columbia, Canada. 

3) Air CO
2 

samples were taken weekly in duplicate for Scripps Institution of 
Oceanography, La Jolla, California, U.S.A. 

Data were processed for publication by Ms. M. Sainsbury of Seakem Oceano­
graphy Ltd., Victoria, B.C. 

OBSERVATIONAL PROCEDURES 

Observations for salinity, oxygen and temperature from all hydrographic 
casts, including the surface, were obtained with Niskin water sample bottles 
equipped with either Richter and Wiese and/or Yoshino Keiki Co. reversing 
thermometers. Two protected thermometers were used on all bottles and one 
unprotected thermometer was used on each bottle at depths of 300 ·m or greater. 
The accuracy of protected reversing thermometers is believed to be ± 0.02

o
C. 

The daily surface water temperatures were 
, 0 

using a deck thermometer of ± 0.1 C accuracy. 
samples were obtained from the seawater loop. 
operational these samples were obtained with a 
a 'b' in this data record. 

measured from a bucket sample 
The daily surface salinity 
When the seawater loop was not 
bucket, and are indicated with 
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Salinity determinations were made aboard ship with either an Autolab Model 
601 Mark III inductive salinometer or a Hytech Model 6220 lab salinometer. 
Accuracy using duplicated determinations is estimated to be ± 0.003

0
/00. 

Depth determinations were made using the "depth difference" method des­
cribed in the U. S. N. Hydrographic Office Publication No. 607 (1955). Depth 
estimates have an approximate accuracy of ± 5 m for depths less than 1000 m, . 
and ± 0.5% of depth for depths greater than 1000 m. 

The dissolved oxygen analyses were done in the shipboard laboratory by a 
modified Winkler method (Carpenter, 1955). 

Line P engine intake continuous temperature on both ships was recorded 
by a Honeywell Electronik 15 Recorder. The temperature probe is at a depth of 
approximately 3 metres below the sea surface and the instrument accuracy is 

o 
believed to be ± 0.1 C. 

Each ship is equipped with a Plessey Model 6600-T thermosalinograph which 
is used, on Line P, for continuous recording of surface temperatures and sal­
inities from the ship's seawater loop. The temperature prob~ is mounted at 
the seawater loop intake (approximately 3 metres below the surface) and the 
salinity probe and recorder are situated in the dry lab. The accuracy of this 
instrument is believed to be ± O.l

o
C for temperature and ± 0.1

0
/00 for salinity. 

STD profiles were taken with a Plessey Model 9006 STD system. 

COMPUTATIONS 

All hydrographic data were processed with the aid of an IBM 370 computer 
and a UNIVAC 1100 computer. Reversing thermometer temperature corrections, 
thermometric depth calculations and accepted depth from the "depth difference" 
method were computed. Extraneous thermometric depths caused by thermometer 
malfunctions were automatically edited and replaced. A Calcomp 565 Offline 
Plotter was used to plot temperature-salinity, and temperature-oxygen dia­
grams, as well as plots of temperature, salinity, and dissolved oxygen vs 
log10 depth. These plots were used to check the data for errors .. 

Missing hydrographic data were obtained using a weighte~ parabolas inter­
polation method (Reiniger and Ross, 1968). These data are indicated with an 
asterisk in this data record. 

Data values which we suspect but which we have included in this data re­
cord are indicated with a plus. These data have been removed from punch card 
and magnetic tape records. 

Analog records from the salinity-temperature-pressure instrument have been 
machine digitized, then replotted using the Calcomp plotter. 

Digitization was continued until original and computer plotted traces were 
coincident. Temperature and salinity values were listed at standard pressures; 
computed from the entire array of digitized data. 
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The headings for the data listings are explained as follows: 

PRESS 
Tmp 
SAL 
DEPTH 
SIGMA-T 
SVA 
THETA 
SVA (THETA) 
DELTA D 
POT EN 
OXY 

SOUND 

REFERENCES 

is pressure (decibars) 
is temperature (degrees Celsius) 
is salinity (parts per thousand) 
is reporteq in ~etTes 
is specific gravtty a,npmaly 
is specific volume anoWaly 
is potential temperature (degrees Celsius) 
is potential specific volume anomaly 
is geopotential anomaly (J/kg) 8 2 
is potential energy in units of 10 ergs/cm 
is the concentration of dissolved oxygen expressed in millilitres 
per litre 
is the velocity of sound in m/sec 

Carpenter, J.H., 1965. The Chesapeake Bay Institute technique for the Winkler 
dissolved oxygen method. Limnol. and Oceanogr. 10: 141-143. 

Collins, C.A., R.L. Tripe, D.A. Healey and J. Joergensen, 1969. The time dis­
tribution of serial oceanographic data from the Ocean Station P 
programme. Fish. Res. Bd. Can. Tech. Rept. No. 106. 

MacNeill, M., 1977. A study of anomalous salinity and oxygen values in the 
deep water at Ocean Station P from 1960-1976 (unpublished manuscript) 
Pacific Marine Science Report 77-9. 

Reiniger, R.F. and C.K. Ross, 1968. A method of interpolation with application 
to ocean9graphic data. Deep Sea Res. 15: 185-193. 

U.S.N. Hydrographic Office, 1955. Instruction Manual of Oceanographic Obser­
vations, Publ. No. 607. 
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LOG .OF HYDROGRAPHIC AND STD OBSERVATIONS 

CONSEC. DATE TIME STD HYDRO CAS '1 
/I POSITION (GMT) (GMT) (m) (m) COMMENTS 

001 1250 33'W 21/10/77 2300 80 Salinity 
sensor SIN 3028 

002 126
0

00'W 22/10/77 0035 90 
003 130

0
40'W 22/10/77 1610 1,500 

004 P 02/11/77 2030 1;500 
S (over 37) 005 P 03/11/77 1710 1,500 

0061 P 03/11/77 1740 4,200 T, S , 02 
Alkalinity 

007 P 04/11/77 1710 1,500 
006II P 04/11/77 1745 600 T, S , 0 

Alk., Tot. CO
2 008 P 05/11/77 1710 300 

009 P 05/11/77 1730 500 T , S , 
Nutrients, 

010 P 07/11/77 1710 
Tritium 

300 1st MILE 
pattern 

011 P 07/11/77 1730 200 Pigments, 
nitrates 

012 E3 07/11/77 1925 300 Slipring 
013 E4 07/11/77 2045 300 problems 
014 C1 07/11/77 2225 300 *Change ~TD 
015 . W4 08/11/77 0030 300 probe salinity 
016 W3 08/11/77 0315 300 sensor SIN 3040 
017 P 08/11/77 0520 300 
018 P 08/11/77 1710 1,500 
0191 P 08/11/77 1810 3,000 T , S , 

alkalinity 
020 P 09/11/77 1710 300 
021 P 09/11/77 1730 75 Chlorophyll a 
022 P 11/11/77 1710 1,500 
0231 P 11/11/77 1830 0 
023II P 11/11/77 2000 25 Particulate 
023III P 11/11/77 2130 50 organic carbon 
023IV P 11/11/77 2230 100 T , S 
023V P 11/11/77 2300 250 
023VI P 11/11/77 2330 500 
024 P 16/11/77 1700 300 2nd MILE 

pattern 
025 E3 16/11/77 1930 300 
026 E4 16/11/77 2100 300 
027 C1 16/11/77 2215 300 
028 W4 17/11/77 0030 300 
029 W3 17/11/77 0200 300 
030 P 17/11/77 0420 300 
031 P 17/11/77 1710 1,500 
019II P 17/11/77 1930 3,000 T , S , 

alkalinity 
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" CONSEC. DATE . TIME STD HYDROCASl 
/I POSITION (GMT) (GMT) em) (m) COMMENTS 

034 P 22/11/77 1705 Failed 
033 P 22/11/77 1800 500 Nutrients, 

I 

T , S 
034 P 22/11/77 1845 200 Nitrates, 

035 P 24/11/77 
pigments 

0030 300 
036 P 25/11/77 0030 300 
037 P 27/11/77 0030 1,500 
038 P 27/11/77 0130 75 Chlorophyll a 
039 P 27/11/77 1710 1,500 
0401 P 27/11/77 1740 600 T , S , O

2 alkalinity 
0401I .p 27/11/77 2030 4,200 T , S , 02 

aJ,.ka1inity 
041 P 30/11/77 0030 30Q 
042 P 30/11/77 1710 300 
043 E3 30/11/77 1915 ~OO 
044 E4 30/11/77 2030 300 
045 C1 30/11/77 2210 300 
046 W4 01/12/77 0010 300 
047 W3 01/12/77 0145 300 
048 P 01/12/77 0245 300 
049 P 01/12/77 1700 300 
050 P 02/12/77 1710 1,500 
051 P 03/12/77 1710 abort~d 
052 p 03/12/77 1720 300 
053 1420 40'W 05/12/77 0240 1,500 
054 1300 40'W 06/12/77 1350 1,500 
055 aborted 
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Fig. 1 Chart showing Line P station positions. 
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Oceanographic Data Obtained on Cruise P-77~8 

(CODC Reference No. 15~77-008) 
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Results of Hydrographic Ob$ervations 

(P-77-8) 
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Figure 2. Composite plot of temperature vs log10 depth for Station P. 
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Of-FSHOKt. OCEA,ivGRAPHy GROUP 
RE.FERErK[ NlJ_ (7- 8- 6 wATl 4/11177 GMT 18.4 
PUSITIOi~ ::'0- • U N, 145- .Ll ~1 STATIOr" p 
HYlJROGRAPHIC CAST OATA 

ObSE.Kv'lJ DATA 

PRESS TEtv1P SAL [JEPTH SIGfv'A SVA THETI\ SvA DELTA PUT. OXY SOUND T (nIETA) u EN 0 7.9d ::'2.717 U 2~.509 248.2 7.9B 248.2 .uD .00 6.77 1480, 10 boca 32.722 lu .:.:'.510 24tl.3 8.00 24b.l .25 .01 6.74 1480. 19 6.01 32.713 19 25.502 249.2 8.01 240,9 .48 .05 6.75 1480. 29 7.YI;; 32.7lJ8 29 25.505 24901 7.96 246.6 .73 .11 6.73 1480. 48 7.97 32.712 4E· c.5.507 249.2 7.97 24b.4 1.20 .30 6.72 1481. 72 7.'10 32.715 72 25.511 249.2 7.95 246.0 1.82 .68 6.73 1481, '-)7 4.3u 32.97'1 90 26.174 185.8 4.29 18~.0 2.35 1013 7.05 1467. 121 4.5u ~3.237 120 26.357 168.7 4.49 167.6 2.78 1.61 6.08 1469. 144 4.65 -:>3.671 143 26.685 138.0 4.64 13u.5 3.13 2.08 4.35 1470. 100 If.4('· 33.7e3 167 26.794 127.8 4.45 120.1 3.45 2.59 3.56 1470. 1'J2 4.24 33.811 191 20.'139 123.6 4.23 121.8 3.76 3.15 3.05 1469. 241 3.'16 33.8eO * 239 c6.923 116.0 3.94 113.8 4.33 4.43 2.43. 1469. 209 3.85 ~3.936 287 <::0.979 111. 0 3.83 10t).5 4.88 5.91 1.92 1470. 389 3.80 ::'4.047 386 27.072 103.0 3.77 99.6 5.95 9.60 1.34 1471. 4'13 3.60 ;:'40129 409 't::7'.151 96.3 3.63 92.1 6.99 14.25 1.09 1472. G03 3.:;1 :'4.2U1 :;98 L 1. 223 90.1 3.47 85.2 8.01 19.98 .80 1474. 793 3.13 ~4.316 7&6 27.350 78.9 3.08 73.0 9,61 31035 .66 1475. 996 <:.b4 ':'4.397 986 27.441 71.1 2.77 64.3 11.13 45.13 .60 1477. 1197 2.61 34.4::,3 118S 2.7.506 65.6 2.53 5.:;.1 12.:;0 60.48 .70 1480. l:;UO 2.3G 34.519 1484 27.554 58.8 2.20 50.5 14.38 56.23 • 90 1484 • 20U6 1.94 34.598 1981 27.676 50.9 1.80 41.6 17.15 135.72 1.52 1491. ~511 1.74 34.642 2477 27.727 47.0 1.56 3b.5 19.60 192 al8 2.19 1498. 3017 1.61 :"4.670 2973 27.759 44.8 1.39 33.2 21.92 257.41 2.88 \s06. 3524 1.54 ,:,4.6b3 3469 27.775 44.;,> 1.27 31.4 24017 332.49 3.0~ 1515. 40;:'3 1.54 34.666 3965 2. 7.777 45.4 1.21 30.9 26.44 420.04 3.28 1523. 4134 1.53 .)4.693 4064 c:. 7. 7e3 45.0 1.19 30.2 26.90 439017 3.43-1\' 1525. 4226 1.51 34.6Y7 4153 27.708 44.6 1.16 2':J.7 27.31 456.63 3.35 1527. 42.36 1.51 ;:'4.697 4163 "-7.788 44.7 1.16 29.7 27.36 458.61 3.39 1527. 

IhTERpuLATtD H, STAiiDARD PRESS')RE 

PRESS Tt:I'-'lp SAL GEPTH SIGMA SVA THETA SvA DELTA POT. OXY ';OU~lD T (THLTA) LJ EN 0 7.98 32.-r 17 Ll 2~.509 248.2 7.98 240.2 .00 .00 6.77 1480. 10 8.00 32,722 10 25.510 248.3 8.00 24ci.1 .2:; .01 6.74 1480. 20 ~.OO 32.712 20 2:.)0502 24'1.2 8.00 24b.9 .50 •. 05 6.74 1480 • 30 7d6 32.708 30 25.505 24901 7.96 24<:1.0 .75 .11 6.73 1480. ~o 7097 32.712 So 25 .• 507 249.2 7.96 24b.4 1.24 .32 6.72 1481. 75 7.:;2 32.747 75 1"5.598 240.<) 7.51 239.7 1.b8 .73 6.77 1479. 100 4.33 33.019 9Y 20.202 183.2 4.32 182.3 2.41 1019 6.90 1467. 12S of.53 330322 124 20.421 162.7 4.52 161.5 2.85 1.69 5.74 1469. bO 4.6u -:>3.7L11 149 ,,-o.714 135.3 4.59 13.).7 3.21 2.21 4.14 1470. 17S 4.39 ;:'3.7':11 174 20.1\07 126.5 4.38 124.8 3.54 2.74 3.41 1470. .::OLl 4.19 33.82:3 19Y 2u. ·'-\54 12203 4.18 120.4 3.85 3034 2.95 1469. .::.::5 4.04 33.c3S9 223 26.~,-)8 118.3 4.03 116.2 4015 3.99 2.62 1469. .::50 3.94 33.8':11 24f.l ,;::<:>.934 115.0 3.92 112.7 4.44 4.69 2.32 1469. 300 3.04 33.9:'0 29(:\ 26.990 1l0.0 3.82 107.4 5.00 6.27 1.85 1470. 4GU 3.70 34.057 397 27.0bl 102.2 3.76 96.7 6.06 10.05 1.31 1471. suu 3.65 34.lj4 496 27.156 95.0 3.61 91.6 7.05 14.59 1.07 1472. GuO 3.51 34.1Y9 595 ;: 7.221 9003 3.47 8::;.4 7.98 19.80 • 81 1474 • 7(;U 3.3u 64.263 09 ... c7.292 64.0 3.26 70.6 8.86 25.58 .73 1474. bOO 3.12 340319 793 27.353 78.6 3.06 7.::.7 9.67 31.78 • 66 1475 • 900 2.9, 34.3b1 892 27. 1,01 74.5 2.91 60.2 10.43 38.of1 • 63 1476 • 1000 2.1:l3 34.39tl 990 27.442 71).9 2.77 64.2 11.16 45.44 .60 1477. l<::OU 2.b1 ::'4.4:;4 lliW <·-'.506 65.:; 2.53 58.0 12.:;2 60.70 • 70 1480 • 15UO ~.30 34.519 1404- 27.584 58.R 2.20 50.5 14.38 &6.23 .90 14B4. 2000 1.94 34.597 1970 27.676 51.0 1.81 41.7 17.12 135015 1.51 1491. C::;uO 1. 74 ;:'4.641 2467 ,,-"1.720 47.1 1.57 36.6 19.55 190.90 2.18 1498. 3UULl 1.u1 34.669 2950 ~7.758 44.9 1. 39 33.3 21.84 255.08 2.86 1506. 35lJO 1. 54 j4.6e2 3445 27.774 44.;,; 1.27 31.5 24.06 328.64 3.05 1514. 4UDO 1.54 34.6&'.1 3933 c..7 • 777 4503 1.22 3u.9 26.29 413.95 3.27 1~23. 41(;0 1. 53 34.6'11 4031 c.l.7Pl 4').2 1.20 3".4 26.75 432.67 3.38 1525. 42uO 1.JL ,54.696 4121:; c7.7tn 44 e:1 1.17 29.<3 27.20 4t.1.o8 3.38 1526. 
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OFrSHJRE OCEAhVGHAPHY GROUe 
RE.FE:.i<[NCE NO. 77- a- 40 ,)I\TE -;7/11/77 GMT 18.~ POSI T lUI') SO- • U N, 145- .0 "/ STATIO", P H'rUKOGkAPHIC CAST IJATA 

ObSERlft.O DATA 

Pk[SS TE",'P SAL ltEPTH .:>IGMA SVA THETA S.A DELTA POT. oxY SOUND T (THLTA) 0 EN U b.B? j2.756 0 2j.694 230.6 6.87 230.6 .00 .00 6.87 1476. 10 6.tlb j2.761 10 ~S.699 23003 6.86 231).1 • 23 .01 6.95 1476 • 20 b.8'~ 32.7tJl 2lJ 2:.J.702 230.2 6.84 229.9 • 46 .05 6.97 1476 • .0:9 6. t>4 32.7:'8 29 25.7DO 230.5 6.84 230.1 • 67 alO 6.95 1476 • 49 6.0'+ 32.7bl /f':) 25.702 230.5 6.84 22':1.8 1014 .29 6.97 1476. 73 6.1)6 32.7tJO 73 1-:>.699 231.2 6.85 23u .1 1.71 .64 6.97 1477 • 99 4.t3tl ::'2.960 ge ':::0.097 193.3 4.87 19,,-.3 2.24 1011 7.03 1469. 124 4.34 33,233 123 Lb.37l 167.4 4.33 16&.3 2.69 1.62 6.04 1468. 148 4.5<: 33.626 147 26.663 140.0 4.51 13ti.5 3.06 2.14 4.39 1470. 173 4.37 33.771 172 26.794 127.8 4.36 120.1 3.40 2.69 3.42 1470. 1 ':Jb 4.23 33.OU5 197 20.836 124.0 4.22 122.1 3.72 3.29 3.02 1469. 249 4.UO 33.843 247 2",. ~90 119.2 3.98 117.0 4.33 4.68 2.50 1469. ,,-':19 3.';)2 33.9L1 297 20.960 113.0 3.90 11U.3 40Yl 6.31 1.97 1470. 400 3.80 .)4.025 397 27.054 104.8 3.77 101.3 6.01 10.22 1.28 1471. 501 3.69 34.12~ 497 210145 96.Q 3.65 92.6 7.03 14.90 .93 1473. 602- 3.50 34.204 597 27.226 89.8 3.46 84.9 7.97 20.20 .70 1474. 791 30lb 340310 784 27.342 79.6 3.11 73.7 9.57 31.51 .66 1475. 9B7 2.b4 34.391 977 27.436 71.4 2.77 64.8 11.04 44.82 .'54 1477. 1164 L.S9 34.446 1172 27.502 65.8 2.51 50.5 12.39 59.77 .61 1480. 1482 2.3;:' 34.5U9 1466 27.'575 59.6 2.22 51.4 14.26 85.08 ,I'll 1 1l83. 1906 1.9b 34.563 1962 27.661 52.4 1.84 4j.U 17.U8 134.87 1.41 1490. 2493 1.77 34.63U 2460 n.715 48.2 1.59 37.7 19.62 192.80 2.01 1498. 3UDI 1.03 34.663 2957 27.752 45.s 1.41 33.9 21.98 258.96 2.65 1506. 3506 1.53 34.679 3451 27.772 44.4 1.26 31.7 24.26 334.38 3.00 1514. 4lJu5 1.51 34.686 393[; 27.779 44.9 1.19 3D.7 26.47 419.30 3.26 1523. 4104 1.:>.3 34.bb9 4034 27.780 45.2 1019 3u.5 26.92 437.63 3.34 1525. 4192 1.52 34.61:>8 412l,; 27.760 45.3 1017 30.5 27.32 4~4.54 3.34 1526. 4201 1.52 34.6<38 4129 [1.780 45.4 1.17 3U.5 27.36 456.33 3.36 1526. 

li~lERPOLf\TEG TC, S T {1"l[)AkD PRESS'JHE 

PkE.SS H.i'-1F SAL uEPTli SISMA SVA THETA SlJA, DELTA POT. oxY SOUND T <THt.1A) 0 EN 0 b.U? 32.756 Li 2~.694 230.(, 6.87 230.6 .UO .00 6.87 1476. 1li tJ.Ub .)2.761 10 .::".:>.699 230.3 6.86 230.1 .23 .01 6.9!'> 1476. 2.0 6.d4 j2.761 20 <":5.702 230.2 6.84 229.9 .46 .05 6.97 1476. 30 6.04 32.758 30 2:'.700 230.5 6.84 230.1 • 69 .11 6.95 1476 • 5U 6.04 32.7tJ1 50 h.702 230.6 6.84 22S1.e 1015 .29 6.97 1476. 75 6.72 32.774 7':J ..::1.728 228.4 6.71 227.4 1.74 .67 6.98 1476. lGu 4.85 .)2.976 9CJ <:"'.114 191.7 4.84 19U.7 2.27 1014 6.97 1469. 12S 4.3::> .33.2:'4 124 2':>.386 165.9 4.34 16 ... 8 2.71 1.65 5.95 1468. 1:'0 4.51 33.6jc\ 144 20.674 139.0 4.50 137.:' 3.09 2.18 4.31 1470. 17S 4.30 33.774 174 .o:~.797 127.5 4.35 12;:,.8 3.42 2.73 3.39 1470. c:UU 4.22 33.8LJ6 19'J 20.H38 123.8 4.21 121.9 3.74 3.33 3.00 1469. 2<:5 4.10 33.tl26 223 <0:6. %6 121.3 4.09 119.3 4.04 3.99 2.73 1469. '::50 4.0u 33.d45 248 20. fl9l 119.1 3.98 110.8 4.34 4.72 2.49 1469. 3UO 3.9.2 33.':122 29u 26.9bO 112.9 3.90 11u .2 4.92 6.34 1.96 1470. 4uU J .dll .)4.U.o:5 397 2-'.(154 1U4.8 3.77 101.3 6.Ul 10.22 1.28 1471. ':JUlJ 3.b<, 340124 496 <"7.144 97,D 3.66 9.:..7 7.U2 14.84 .94 1473. 6uO 3.:'(' 34.2u2 595 27.224 8':1.9 3.4-6 fl:.J'O 7.95 20.08 .70 1473. 700 .3 .31 ~4~2b2 694 27.2'JO 84.2 3.26 7;:,,7 'J.b2 ,-5.i.l3 .68 1474. bOO 3.14 ~~4 0314 793 27.347 79.2 3.09 73.3 9.64 32.07 .65 1475. 9UO 2.97 340357 u'J2 '27.397 74.9 2.91 6tiCl5 10.41 38.74 .59 1476. 10UO 2.62 j4.39':J 990 <::"1./,111 71.0 2.75 6 ... 3 11 014 45.79 • 54 1477 • lc.:OU 2.':J7 34.450 11t1~ 27 • ~)06 65.4 2.49 5001 12.:'0 61.04 .62 1480. l':JuO 2031 34.512 148 L, 2.7.578 59.3 2.20 51.1 14.36 b6.o8 .A3 1484. 2UuO 1.97 34.5b4 197b 'L7.b63 52.3 1.84 4 <: .!:l 17015 136.34 1.43 1491. ",~OO 1.77 34.630 24b7 27.716 48.2 1.59 37.6 19.05 193.62 2.02 1498. 3000 1.63 34.603 2'J56 <--7.752 45. ~i 1.41 3j~9 21.98 258.88 2.65 1506. 3':JuU 1.53 34.679 3445 27.772 44.4 1.26 31.7 24.2:3 333.45 2.99 1514. 4DuO 1.51 ;)4.6tlb 3933 d.779 44.<) 1.19 3u.7 26.45 418.38 3.25 1523. 4100 1,53 34.6b9 4031 2'1.780 45.2 1.1 ') 3LJ~~ 26.9U 436.95 3.34 1525. 4cuO l.~c..:: 34.6b8 412r\ ,{:7.7bO it =. • ~I 1017 3u.5 27065 4':J6.12 3.36 1526. 
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Results of STD Observations 

(P-77-8) 
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OFF~HORE OCE ANOGRAPHY GROUP 
REFFbtE NCE NO. 77- fI- i DATfL. 21/10/77 STAT ION 1 
POS IT ION 48-33.0N. 125- 33. OW GMT 22.7 

RESULTS OF STP CAST 45 POlNTS TAKEN FROM ANALUG TRACE 

PRESS TEMP SAL DFPTH SlGMA SVA uE L TA POT. SOUhlD 
T 0 J=N 

0 9 _.35 ;32.25 0 24.94 302.7 0.0 O.Q 1484. 
10 9.34 32.26 10 24.95 302.0 0.30 0.02 1 4 8'j. 

20 8 .. 99 32.3g 20 25.10 287.4 O~60 0 .. 06 1484. 
30 8.72 32.57 30 25.29 270.0 0.88 O. 1 :;j 1483. 
50 8019 33.00 50 25.79 231.1 1 l' 38 0.34 1482. 
75 7.49 33 .. 1+4 75 26~15 189.0 1. 90 0.66 1480. 

DEPTH TEMP SAL QEPTH TEMP SAL 

o. 9 .. 35 -32.25 47. 8 .. 33 32.92 
4. 9 .. 35 32.26 48. 8.27 32.96 
6. 9.35 32.;:>6 50. B. 1 9 33.00 
9. 9.34 .32.26 51. 8. 15 33.02 

L3 .. 9.33 32.27 52 .. 8,09 33.04 

15. 9" 33 32.29 53. 8.08 33.04 
16. 9 .. 25 32.31 5'j. 7.95 ~3. 10 
18. 9. 12 32 • .33 56. 7.93 33.11 
19. 9001 32.37 58. 7.86 33. lf3 
20. 8 .. 99 32.39 60. 7.80 33.20 
22. 8 e 95 32.41 610 "7.77 33.20 
23. 8~ 87 32.43 63. 7.bb 33.22 
24. 6.85 32.44 65. 7 .• 58 33.27 
27. 8. 81 32.48 67. 7.~b 33.37 
29. 8.18 32.54 69. 7.55 33.38 
31 • d.67 32.61 71 • 7.54 33.38 
33. 8.66 32.64 730 7.53 33.40 
36. 8 • 6/~ 32.71 74. 7.51 33.41 
37. a.63 32.72 75. 7.49 33.44 

41. 8.58 32.77 76. 7.47 3.3.44 
428 8.50 32~tlO 77 .• 7.45 33.45 
43. 8.47 32.d2 78 e 7.44 33 • 1~5 

46. 8.36 32.89 
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OFFSHORE OCEANOGRAPHY GROl}P 

REFERE NeE Nu. 17- 8- 2 DATE 22/10/77 STAT[LN 2 
PO 51 T I ON 48-38.0N. 126- o.ow GMT 0.3 

RESULTS OF S TP CAST 48 POINTS TAKFN FROtll\ ANALOG TRACE 

PRESS TEMP SAL Of::PTH SIGMA SVA Dt.LTA POT. S (JUND 
T ) E-N 

0 12.07 32.28 0 24.34 .EJ<) 08 0 .. 0 0.0 1497. 
10 12. tH 32 e 2 S 10 24.34 360.2 :).3'_1 0.02 14 S7. 
20 12 .. 76 3~.20 28 24.36 .15[1.:' :) 072 0.v7 1497. 
30 11 .37 32.31 30 24.64 331.7 1. 07 O. 16 1 I. 92 • 

50 8.60 32.67 50 25.38 ,~61 .4 1. t;.,6 0.40 14.:13. 
75 7.44 33.16 75 25.43 209 e2 2.25 0.7'1 1480. 

DEPTH TEMP SAL DCP1H TE ,'J,P SAL 

o. 12.1'37 32.2.3 ~4. 8.41 32.71 

8. i2.87 32.28 56. tI. :?l 32.73 
9. 12. 87 .32.28 sa p 8.23 32.76 

16. 12.86 32.28 61. S. J 2 32. ·31 
18. 12. 83 32.28 6.!.. 7.96 :32 •. ~ 1 

19. - 12.77 32.28 63. 7.,-}1 32.92 
L?.. 12 .. 75 32.28 64. 7.:>39 32. 'J5 

; 

26. 12.71 32.28 67. 7.-74 32 •. )') 

27. 12. SH 32.28 70. 7.69 ~j.3.{)6 

28. 12 .. 36 32.29 71. 7. f) 1 330 JI:l 

29. 11.60 32.30 72. 7~SO 3.3.10 

31. 1 1 • 14 32 .. 32 74. 7.50 33. 14 
32. 10. 48 .32.33 75. 7.44 3J.16 

33_ 10.53 32 •.. 34 77. 7.38 33. 19 
37 .. 9 .. 97 3L .. 42 79 .. 7.38 33.23 
40. 9.68 32.48 81. 7.39 .33.27 
41. 9.59 32e50 82 .. 7. Je, 33.28 
43 .. 9.29 32.58 83. 7.3f:: 33.33 
44. 9.23 32.60 ',dS o' 7.4.3 33.33 
46. 9. 07 32.62 

47. d.94 32.64 
48. 8.87 32Q65 
50. 8.60 32.67 
52. 8 .. 51 32.69 
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OFFSHORE DCE ANOGf.<APHY GROUP 
REFERE NCE NO. 77- 8- 3 DATE 22/10/77 STATION 6 
POSITION 49- 2.QN. 1~O-4Q.OW GMT 15.2 
RESUL T 5 OF STP CAST 171 POINTS TAKEN FROM ANALOG Tf-<ACE 

PRESS TEMP SAL Dt..PTH SIGMA SVA DEL TA POT. SOUND 
T L) EN 

0 13.77 32.70 0 24.48 346.0 0.0 0.0 1501 • 
10 13.77 32.70 10 24.48 346.5 0.35 0.02 1501. 
20 13.77 32.70 20 24.48 .346.7 0.69 0.07 1 ~ 01. 
30 13 .. 77 32.70 30 24.48 347.0 1. 04 O. 16 1501 G 

50 13.31 32.72 50 24.59 337.1 1.73 0.44 1500. 
75 tl.53 32.87 75 25.55 245.9 2.42 0.87 1 4tl3 e 

100 7.60 32.91 99 25.·72 230.4 3. 01 1.40 1480. 
125 6.88 33.08 124 25.95 208.5 3.56 2.03 1473. 
150 6.70 33 ~ S6 149 26.35 170.7 4.04 2.70 14713 • 
1 75 6.32 33.93 174 26.69 138.6 4.42 3.33 147B. 
200 6. 17 34.02 199 26.78 130.6 4.75 3.96 1478. 
225 5.92 34.04 223 ~6.83 126.1 5.07 4.66 1477. 
250 5.60 34.06 248 26.88 l21.8 5.38 5 .• 41 1477. 
300 5.15 .34.08 298 26.95 114.7 5.97 7.07 1475. 
400 4.33 34.16 397 27.11 100.6 7 • Oi~ 10.86 1474 ~ 
500 3.97 34025 496 27.22 90.4 8.00 15.24 1474. 
600 3.71 34.34 595 27.32 $1.6 H.86 2C.05 1475. 
800 3038 34.48 793 27.46 69.4 10.36 30.76 1477. 

.1.000 3.12 34.58 990 27.56 (:;0.8 11.66 42.61 1479. 
1200 2.79 34.64 1188 27.64 53.9 12.80 55.35 14fJ1. 
1500 2.41 34.71 1484 27.73 46.0 14.29 75 .. 87 1484. 
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OFFSHORE OCEANOGRAPHY GROUP 
R~FERENCE NO. 77- 8-
POSITION 5Q- ~.ON, 

~ESUL TS OF SIP CAST 

PRt:SS TEMP SAL 

". 
0 8.09 

10 8.09 
20 8e09 
30 8 .. 09 
50 8.08 
75 4.44 

100 4.47 
125 4.63 
150 4.44 
175 4.31 
200 4.16 

225 4.06 
250 3.99 
300 3.93 

400 3.77 
500 3.63 
600 3 e4 7 
800 3. 1 1 

1000 2.80 
1200 2.55 
1500 2.27 

DATE 2/11/77 STA TI ON P 
145- 0.JW GMT 20.5 

141 POINTS TAKEN FRUM AN~LOG TRACE 

DePTH SIGMA 
T 

SVA Ot.:L TA 
o 

POT. SOUND 
EN 
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OFFSrlOR~ OCEANOGRAPHY GROUP 
REFERENCE NU. 71- 8-
POSITION 50- aeON. 
R E SUL T S OF S TP CAS T 

PRESS TEMP SAL 

0 8.06 
10 8 .. 05 

20 8.05 
.30 8.0S 
SO 8005 
75 4.91 

100 4.28 
125 4~61 

1 :'>0 4.49 
175 4.29 
200 4 • 1 1 
225 4.0.3 
250 3.92 
300 3.87 
400 3.76 
500 3.61 
600 3.44 
800 3.07 

1000 2.79 
1200 2.54 
1500 2.25 

5 DATE 3/11/77 STATION P 
l45- o,OW GMT l7.1 

108 POINTS TAKEN FROM ANALJG TRAC~ 

DE::PTH SIGMA 
T 

SVA DeL TA 
D 

POT .. 
EN 

SnUI'>lD 
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OFFSHORE OCEANOGR AP HY GROUP 

REF-EI~ENCE: NO. 77- 8- 7 DATE 4/11/77 STAT [ON P 

POSITION 50- O.ON. 145- OtOW GMT 17.2 
RESULTS OF STP CAST 114 POINTS TAKEN FRUI>'I Ar~AL!JG TRACie. 

PRESS 

0 
10 
20 
30 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
400 
500 
600 
800 

1000 
1200 
1500 

TEMP 

8.02 
8&02 
8.02 
8.02 
8002 
6,,<}4 
4.33 
4 .. 53 
4 0 63 
4$44 
4020 
4. 04 
3 .. 95 
3 .. 85 
3.78 
3065 
3.48 
3 .. 11 

2 .. 80 
2.54 
2,,24 

SAL lJEPTH SlGMA 

T 
SVA DfLTA 

U 

POT ~ 

EN 
SUU·'lO 
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OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NO. 77- B- A 

39 

OATE :5/11/77 
145- O.OW GMT 17.2 

STA T ION P 
POSITION 50- O~ON. 

RESULTS OF STP CAST 73 POINTS TAKEN FROM ANALOG TKACF. 

PRESS 

0 
10 
20 
30 

50 
75 

100 
125 
1!50 

175 
200 
225 
250 
.300 

TEMP 

70'')9 
7.93 
7.98 
7 .. 98 
7.98 
5.08 

4 0 3~ 

4e62 
4.59 
4.36 
4819 

4&03 
3.95 
3.82 

SAL DEPTH SIGMA 
T 

SVA DCLTA 
D 

POT. 
EN 

SOUND 
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OFFSHORE OCEANO GRAP IiY GROUP 

REFERE NCE NO. 77- 8- lO DATE 7/11/77 STATION P 
POS} T ION 50- O.ON, 145- 0 .. 0'11 GMT 1702 
RESUL T S OF STP CAST 1 12 POINTS TAKEr\! FROM ANALOG TRACE 

PRESS TEMP SAL DEPTH SIGMA SVA DCL TA POT. SOUND 

T L) EN 
a 7.79 32.87 0 25.66 234.2 0.0 0.0 1479. 

10 7 .. 79 32.88 10 25.67 233.8 0.23 0.01 1490. 
20 7,,79 32 .. 88 20 25.67 233~7 0.47 0.05 1480. 
30 7080 32.89 30 25.67 233.6 O. 70 O. 1 1 1480. 
50 7 .. 80 .32 0 89 30 25.67 233e8 1 • 1 7 0.30 1480. 
75 5 .. 67 32.94 73 25.99 203.5 1 .74 0.66 1472. 

100 4.45 33 .. 22 9<} 26.35 169. 1 2. 19 1.06 1468. 
125 4.66 33.74 124- 26.74 132.5 2.56 1.49 1470. 
150 4.65 33,,93 149 26.89 118 .. 7 2.87 1 .92 1471. 
175 4.47 33.98 174- 26.95 11-3.3 3. 16 2.40 1470. 
200 4.26 34 .. 01 199 26.99 109.3 3.44 2.93 1470. 
225 4 .. 13 34.03 223 27.03 106 .. 4 3. 71 3.52 1470. 
250 4.01 34.05 248 27.06 1 03.8 :>.97 4. 15 1470. 
300 3.85 34 .. 10 298 27.1 1 98.9 4.43 5.57 1470. 
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OFFSHORE OCEANOGf.1APHY GROUP 
RE.Ff::RE NCE NO e 77- 8- iCl DATE: 8/11/77 STATION P 
POSITION 50- O.ON. 145- O.Ow GMT 17.2 
RE5UL T S OF STP CAST 187 POINTS TAKEN FRlJt4 ANAUJG TRACE 

PRESS TEMP SAL OC:PTH SIGMA SVA DF:LTA POT. SUUND 
T i) EN 

0 7.79 32.72 0 2 !::I. 54 245.4 0.0 0.0 147'-J. 

10 7.79 32.72 10 25.54 245.7 J.25 0.01 1479. 
20 7.79 32 .. 72 20 25054 24'::).9 D.4:J 0.05 147',}. 

30 7.80 32.72 30 25 .. 54 246. 1 0.74 O. 1 1 1480. 
50 7.79 32.72 50 25.54 246 • .3 1.23 O. 31 14RO. 
75 4.65 32 .. 88 75 26.06 196.8 1 .82 0.69 1468. 

100 4.20 33 .. 18 q9 26.34 170.5 2.2<3 1 • 10 1467. 
125 4 .. 54 33.62 124 26.66 140.2 2. f>7 1 .54 1469. 
150 4.50 33.77 149 26.78 129~4 3. 00 2. 01 1470 _ 

1 75 4.,35 33 .. 80 174 26.82 125.4 3.3~ 2.53 1470. 
200 4.20 33.82 199 26.85 122.6 3.63 3. 13 1 (169. 

225 3.97 33.83 223 26.88 12 0 .. 1 3.<;;4 3.79 1469. 
250 3.88 33.86 248 26.92 116.8 4.23 4.50 1469. 
300 3.79 33 .. 92 29H 26.91 1 1 1 .8 '4-. 50 6. 10 146 oj. 

400 3.67 34.05 397 27.09 101 .5 °j.87 9.91 1471. 
500 3.53 34.16 496 27.19 92.4 6.84 14.35 1472. 
600 3 .. 36 34.24 595 27.27 85.5 7.73 19.31 1473. 
BOO 2.99 34.35 793 27.39 7:5.0 9.;32 30.65 1475. 

1000 2.72 34.42 C)9O 27.47 68.2 10. 75 43.75 1477. 
1200 2 0 46 34 .. 47 1188 27.54 62.5 12.06 58.3S 1479. 
1500 2.19 34 .. 54 1483 2786l 56,,1 1 3e 83 82.66 1483. 
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45 

OFF SHORE. OCEANOGRAPHY GRUUP 

REFERE NeE NOe 77- 8- 20 DATE 9/11/77 STATION P 
POS[ T ION 50- O.ON p 14~- ",Ow GMT 17.2 
RESUL T S OF STP CASY 9£1 POlNTS TAKEN FRuM A"~ALOG TRACE 

PRESS TEMP SAL DEPTH S I(,M A SVA 1)~L TA POT. SLJUND 

T D Et..J 

0 7.72 32.71 0 25.54- ?45" 2 0.0 0.0 147·~. 

10 7 .. 72 32873 1 0 25.56 244~0 0.24 o .01 1479. 
20 7.71 32.73 20 25@56 244.0 0649 O~O5 147'). 

30 7 .. 71 32,,73 30 25.56 24482 0.73 o • 1 1 1479. 
50 7071 32 .. 73 50 25.56 244e 5 1.22 0.31 1480. 
75 7.70 32 .. 7S 75 25 .. 58 243.2 1.83 0.70 1480. 

100 4 .. 36 32 .. 99 99 26. 18 185.7 2.34- 1 • 15 1'-1-67. 
125 4.26 33 .. 33 124 26.46 15904 2.78 1 e 65 1468. 
ISO 4 e 46 33&74 149 26 .. 76 131 .1 3.14 2" 15 1 4 7 O. 
175 4.23 33 e80 174 26 .. 84 12490 3.46 2068 1 4 (, <'}o 

200 4.12 33G82 199 26.86 121 .. 9 3.76 3.26 1469. 
225 4 .. 02 33$83 223 26&88 1 19.9 4. 07 3.92 1469. 
250 3087 33 .. 85 248 26891 1 17.2 4.30 4564 1469. 
300 3 .. 74 33,,91 298 26 .. 97 1 12. 1 4 e 93 6.2.4- 1469. 
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OFF SHORE OCEANOGRAPHY GROUP 

REF ERE NCE NO. 77- R- 22 DATE 11/11/77 STATION P 
POSI i ION SO- O.ON. 145- O~OW GMT 17 e 2 

RESUL T 5 OF STP CAST 157 POINTS TAKEN FRUM ANALOG TRACE 

PRESS TEMP SAL OEPTH SIGMA SVA DEL TA POT. SOiJND 

T D EN 
0 7.56 32 .. 72 0 25.':57 242 .. 3 0.0 0.0 1478. 

IO 7.56 32 .. 75 1 0 25. b 0 240.4 0.24 o .01 14 7R .. 
20 7.56 32 .. 75 20 25.60 240.2 0.48 0.05 1479. 
30 7.56 32e76 30 25.60 240.1 -J.72 o • 1 1 1479. 
50 7.55 32.7':j 50 25.60 240.,9 1. 20 O • .31 1479. 
75 5007 32.93 75 26 .. 06 197.2 1 .79 0.68 1470. 

100 4.30 33.08 99 26.26 178 .. 4 2.25 1., 09 1467. 
125 4.37 33.60 1 2 {~ 26.66 139.9 2.65 1. 55 1469. 
150 4.41 33.78 149 26.80 127 .. 2 2.98 2.01 1469. 
175 4.24 33.84- L74 26.86 121 .3 3.29 2.52 14-69. 
200 4.08 33 .. 8':j 199 26.8Y 118.9 3.59 3.09 1469. 

225 3 .. 96 33.87 223 26.92 116. 7 3.88 .3. 73 1469. 
250 3.Sl 33,,91 248 26.96 112.4 4. 17 4.42 1469, 
300 3.73 33.94 298 27.00 109 e 7 4.73 5e98 .1469. 
400 3.70 34 .. 06 397 27.09 10103 5.78 '::1.74 1471. 
500 3.64- 34.16 496 27.18 9396 6.70 14.22 1{j.72. 
600 3.45 34.,24- 595 27026 86.9 7.66 19.24 1473. 
aoo 3. 1 1 34.34- 7')3 27 .. 37 76.9 9.29 30.86 147S. 

i 000 2.79 34.43 990 27 .. 48 68~O 10.73 44.06 1/+ 77. 
1200 2.51 31! 949 1 188 27.55 61.6 12.02 58452 1480. 
1500 2.22 34 .. 56 1483 27.63 54 .. 9 13.77 82.49 1483. 
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OFFSJiORF OCEANOGRAPHY GROUP 

REFERENCE I\lO • 7"7- 8- 24 DATL 16/11/77 ::.;TATION p 
P OS 1 T ION 50- o. 0 N~ 145- O.ow GMT 17.2 

RE SUL T S OF S TP CAST CIS POINTS TAKEN I-'ROM A:'lAL:Jt; TkACE 

PRESS TEMP SAL Dt.PTH 5 [GM A SVA DeLTA POT. SUU'~D 

T U teN 

0 7.04 ~2.75 0 25.b7 233.2 0.0 o 0 ~) 1476. 
10 7.05 32.76 1 U 25e67 232.9 0.23 <.' • 0 1 1 47'·, • 
20 7.05 32016 20 25.67 233. 1 0.47 O.DS 1477 .. 

30 7.05 32.76 30 25.07 ,233.2 0.70 O. 1 1 1477. 
50 7.05 32.76 50 25.67 233.5 1 • 1 7 ,} •. 30 14 TI. 

75 7.04 32.76 75 2!:>.6B 23.j.5 1.75 O. t.; 7 147U. 
100 '+.41 33.03 99 26.20 It33.3 2 .• 2.1 1 e 13 1 I~ h8 ~ 

125 4.38 33.42 124 ;'26.52 153~q 2.70 1 • l) 2 14 '::>d. 

150 4e54 33.76 149 26.77 130.0 3.05 -, ,,-, 1 1 147.) • 

175 4 .. 35 33,,80 174 2b.82 12~. 3 _). 37 2. • ':>4 147 VO 

200 4- • 14- 33,,83 1:j9 26.137 121 .:3 .").bi:3 3.:23 14b9. 

225 4.06 33 .. 87 223 26.,:)1 1 1 7 • 6 :<.97 3.87 1469. 
250 3.99 33e89 248 2b.93 116.0 4.27 4.58 146) .. 

300 3.85 33.g4- 29b 26.98 110.9 4.83 6 .. 17 1470. 
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OFFSrlORc OCtANOGkAPHY GROUP 

REFERENCE NO. 77- 8- 31 OA.TC 11/11/77 STJ\TIGN P 

POSITION 50- GeON, 145- o.)W GMT 17.2 

RESUL TS nF STP CAST 17? iJCINTS TAKFN Fk.Or·! !\hU\L'JG TkACE 

PRESS 

a 
10 

20 

30 
50 

75 
100 
125 
150 
175 
200 

225 

250 
.300 

400 
500 

600 

800 
1000 
1200 
1500 

TEMP 

6.96 
6.97 
6~97 

6.97 

6.96 
5.28 
4.37 
1+ .52 
4.50 
4.24 
4.03 
4.01 

3.85 
3.73 
3.61 
3. ll-4 

3. 1 1 

2 .. 79 
2.51 
2.25 

SAL 

32.77 
3?77 

32.77 
32.77 
32.77 

32094 
33.10 
33.56 

33078 
33 .. 80 
33 .. 134 

33.87 

33.90 
33.95 
34005 
34.14 
34.22 
34831 

34.4-0 
34.47 
34 .. 52 

DEPTH 

o 
1 0 

20 
.30 

50 
7S 
.,) 9 

124 
14-9 

174 

199 
2~3 

248 
298 
397 
496 
595 
7-} .3 

990 
1188 

1483 

SIGMA 
T 

25.69 
25.69 
25.69 
2'S.69 
25.69 
26.04 

26.26 
26.61 
20.79 
26.84 
20.88 
26.91 
26.94-
£16.99 
27.08 
27.1 7 

27.25 
27.35 
21.45 

27.53 
27.5<) 

SVA 

230.7 
231 .2 

231 • ] 

231 .5 

231 .6 
199. 1 

17707 
144.9 

1?8.7 
124.0 
12 J • 1 
1 1 7 • 4 

1 14.6 

1 10 .2 
102.3 
94.8 
88 .. 2 

78.9 
70. !+ 
6 J. 6 

S8.2 

Dt:LTA 

Li 

:).0 
iJ.23 

0.41") 

J.69 

1 • 1 b 

1.72 

2. 1 q 

2., 59 

2.93 
. ,.24 

J.SS 
.1 • tI ':; 

4. 14-

(~ • 70 
<0;. 7t_, 

/.).7') 

r.f·7 
9 •. 3 :l 

1 0 • B 1 

1 2. 1 'l 

1 j. 95 

POT. 

E t~ 

0.0 
0.01 
O.()~j 

0 .. 1 1 

0.29 
c • b~5 

2.00 
2.52 
_1 .. 10 
3.7':j 

4·.45 

6 .. 02 

9 .. '12 

14.3 /, 

19 .. 4 6 

31 • ..33 
44.(36 
5 g. 7') 

84 .. £:>1 

SQU~D 

1 4 7(-. 

1476. 

1 471:> .. 

1476. 

1477. 

1 4 71 • 

14 6"i. 
14.r~). 

147 J. 

1 46q • 

146') • 

146]. 

1469. 

1470. 

1471 • 

147L~. 

14- 7 J. 
1 {~ 7:~)o 

1471. 

1479. 

1483. 
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53 

OFFSHORE DCE ANOGPAP HY GPOUP 

REFEI~E NCE NO. 17- 8- 35 !JAT E 24/11/77 STAT ION P 
POSITION 50- O.ON, l'+~- 0 0 01\ GI-1T 0.":) 

RESUL TS OF S Tf» CAST 94 POINTS T AK E'~ Ff~OM ANA.LUG TRACt=-: 

PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT. SOUND 

T 0 EN 
0 6 .. 94 32.73 0 2':>.67 23305 O. 0 0.0 14- 76. 

10 6~94- 32~73 10 25.67 233.8 0.23 o • 0 1 14- 7b. 

20 6.94 32,,75 20 25.68 23204- 0.4-7 0.05 1476. 
30 6094- 32.75 30 25.68 232 .. 5 O.lO o. 1 1 1476. 
50 6.94- 32 0 75 50 25068 23dc8 1 .16 0.30 1477. 
75 6.95 32 .. 75 7r::J 25.68 233.2 1. 75 0.67 1477. 

100 5 .. 09 32.80 99 25.95 207.7 2932 1 • 18 1470. 
125 4.47 330 12 124 26.27 177.3 2.78 1 .71 1460. 
150 4-,,47 33.09 149 26.72 134.8 :3. 1 7 2.24 14- 7V. 
175 4 .. 34- 33.75 1 7 'f 26 0 78 129.1 3 • l~ ') 2.78 14bc). 

200 4 .. 1.2 33 .. 79 199 2f.l.84- 124.2 3.81 3.39 146<1. 

225 4. t) 1 33.132 223 26e87 120 .. 7 '40 12 4.05 1469. 
2:50 3 .. 93 33.86 248 26.91 1 1 7.3 4.. 41 4.77 1469. 
300 3.90 33,,91 298 26.95 113.6 4.99 6.38 1470. 
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55 

OFFSHORE aCE ANOGR APHY GROUP 

REFERE NeE NO. 77- 8- .36 DArE 25/11/77 STATIUN P 
POS IT IUN sa- O. ON, 145- Q,QW GMT 0.5 
RESULTS OF STP CAST 90 pO,NTS r AKEN FROM ANALnG TRACE 

PRESS TEMP SAL DEPTH SIGMA SVA DEL TA POT. SOUND 

T D EN 

0 6.66 32.68 0 25.66 233.7 0.0 0.0 1 tl-7:5. 

10 6.65 32.67 10 25.66 234.6 0.23 0 .. 01 1475. 
20 6.65 32,,68 20 25.66 234.2 0.47 0.05 1475. 
30 6.65 32.68 30 25.66 234.2 0.70 O. 1 1 1/+ 75. 
50 6.65 32.69 50 25.67 233.6 1 • 17 0.30 1475. 
75 6.64 32.69 7'::> 25.67 233.8 1.75 0.67 1476. 

100 4.36 32.95 99 26.15 188.8 2.31 1 • 16 14-67. 
125 4.18 33.31 124 26.45 160.1 2.7 15 1.66 1467. 
150 4.36 33.71 149 26.75 13202 3.09 2 .. 15 1469. 
175 4.13 33 .. 74 174 26.80 127 .. 8 3.42 2.68 1469. 
200 3.93 33.76 199 26.83 124.5 3.73 3.28 1468. 
225 3.79 33 .. 79 223 26.87 121 .. 0 4.04 3.95 1468. 
250 3.77 33.84- 248 26.91 1 17. 1 4.34 4.67 1468. 
300 3.70 33.90 298 26 .. 97 112.4 4.91 6.28 1469. 

I-
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57 

OFFSHORE OC E ANOGR AP HY GRUUP 
REFERE NCE NO. 77- 13- 37 OAT t. 27/11/77 STATIDN P 
POS IT ION 50- OoON. 145- o .. Ow GMT 0.5 
RESUL TS OF STP CAST 135 POINTS TAKEN FROM ANALOG TRACE 

PRESS TEMP SAL DE:.PTH SIGMA SVA OF.LTA POT. SOUND 
T l) EN 

0 6.59 32.66 0 25.66 23 /+.3 J. 0 0.0 1474. 
10 6.58 32 .. 66 10 25.66 234.5 0.23 o. J 1 1474. 
20 6.58 32.67 20 25.67 233 .. 8 0.47 0.05 1475. 
30 6.58 32.67 30 25.67 233.8 0.70 O. 1 1 1475. 
50 6.58 32.68 50 25.67 233.5 1 • 17 O.JO 1475. 
75 6.34 32.72 75 25.74 227.9 1.7:-' 0.67 1475. 

100 4.31 33012 99 26.29 175.2 2.24 1. 10 1467 .. 
125 4.35 33 .. 60 124 26.66 139.9 2.63 1.54 1468. 
150 4.26 33.72 14 SI 26.77 130.2 2.96 2.01 1469. 
1 75 4.09 33.76 174 26.82 125 .. 9 3.21'1 2..54 1468. 
200 3.95 33 .. 7 8 199 26.85 12301 3.5 r

} 3 .. 14 1468. 
225 3.86 33.82 223 26.89 119.6 3.90 3.79 1468. 
250 3.80 33.84 248 26.91 117.5 4-. 19 4.51 1469. 
300 3.75 33.90 298 26.96 112.9 4.77 6. I? 1469. 
400 3 .. 62 34.03 397 27.08 102.2 5.84 g.93 147 o. 
500 3.39 34" 13 496 27.18 93.6 6. 81 14.40 1471 • 
600 3.19 34-.20 595 27.25 87.0 7.71 19.43 1472. 
800 2.80 34.<:!9 793 27.36 77 .. 1 9.35 31 .08 14- 74. 

1000 2.53 34 .. 38 990 27 .. 46 69.2 10.81 44. III 1476. 

1200 2030 34.l~3 1188 27.51 64.1 12.14- 59 Q 33 1478. 
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59 

OFF SHORE OCEANOGRAPHY GROUP 

REFERENCE Nt) .. 77- 8- J9 DATE 27/11/77 STA TI ON P 
POSI T [ON 50- O .. ON~ 145- O.vW GMT 17., 2 
RESULTS OF STP CAST 1 ~g POINTS TAKEN FROM ANALOG TRACE 

PRESS TEMP SAL DEPTH SIGMA SVA Dt.L T A POT .. SCl UNO 

T D EN 

0 6.82 32.75 0 25.70 230.4 0.0 0.0 1475. 
10 0 .. 86 32 .. 75 1 0 25.69 231 .2 0.23 0.01 1476. 
20 6 .. 85 32.75 20 25.69 231.3 O.4'.'.l 0,,05 1476. 
30 6 .. 86 32 .. 75 30 25.69 231.5 0.69 O. 1 1 1476. 
50 6.86 32.76 50 25.70 231 .. 1 1 • 1 I') 0.29 1476 .. 
75 6 .. 85 32.75 75 25.69 232,,1 1.74 0.66 14770 

100 4.45 33.03 99 25020 183.7 2.27 1 • 13 1468. 
125 4 .. 41 33.44- 124 26,,53 152.5 2.69 1.62 1469. 
150 4 .. 44 33.70 149 26 .. 74 133.4 3.04 2 .. 1 1 1469. 
175 4.33 33e77 174 26 .. 80 127 .. 4 3.30 2.64 1469. 
200 4.16 33.80 199 26.84 123.8 .J.bd 3.24 146::). 
225 4.02 33 .. 82 22.3 26.87 121.0 ..1.93 3.91 146'1. 

250 3 .. 92 33.85 248 26.90 1 18.3 4.28 4.63 146::). 

300 3.89 33.92 298 26.96 112&R 4.86 6.25 1470. 
400 3.77 34.02 397 27.06 104.5 ~.J. 95 lO. 13 1471. 
500 3 .. 67 34. 12 496 27.1 4 97 .. 1 6 .. 96 14.75 147~ • 

600 3 .. 49 34.20 59!:> 27.23 8907 7.90 19.99 14-'3. 
800 3.14- 34 .. 32 793 27.3~ 79.1 9. 5~1 31.99 147S. 

IOOO 2.83 34.39 990 27.44 71.b 1 1.09 45.78 1477. 
1200 2.56 34.4-6 1188 27G!:>2 64,,6 12.45 61~O3 14 BO. 

1500 2 .. 25 34 .. 52 1483 27 .. 59 58.2 1 '+ .. 28 R6018 1483. 
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OFFSHORE OCEANUGRAPHY GI-<O\.JP 
REFERENCE NO. 77- B- 41 DATE 30/11/77 STATION P 
POS IT ION 50- 0.0 N. .145- Q"OW GMT 0.5 
RESUL TS OF SIP CAST 96 POINTS TAKEN FROM ANALI)G TRACE 

PRESS TEMP SAL DEPTH S IGM A SVA Df::L TA POT. SOUND 
T tJ EN 

a 6.70 32.76 0 25.72 228.2 0.0 0.0 1{~7'5. 

10 6.70 32.76 10 25.72 2213.8 0.23 0.01 1475. 
20 6.70 32.76 20 2'::>.72 228 .. 5 0.46 0.05 1475. 
30 6.71 32.77 30 2'::>.73 228.2 0.69 O. 10 1475. 
50 6.71 32.77 50 25.73 228.4 1 • 14 0.29 1476. 
75 6.69 32.78 75 25.74 227.4 1. 71 0.65 1476. 

100 4.59 33.04 99 26.19 18t~.4 2.22 1 • 10 1468. 
125 4.4-0 33.30 124- ,26.42 163.1 2.65 1.60 146R. 
l50 4 .. 51 33.68 149 26. -, 0 136.3 3.02 2. 1 1 1470. 
175 4.35 33.78 174 26.81 127.0 3.34 2.q5 1470. 
200 4.14 33.81 199 26.8'::> 122.8 3 .. (,6 3.25 1469. 
225 3.99 33.82 223 26.88 1?U.6 3.96 3.90 1469. 
250 3.92 33.85 248 26.91 1 17.7 4. ?6 4.62 1469. 
300 3.81 33.92 298 26.97 112.0 4.83 6.23 1469. 
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OFF SHORE OCEANOGRAPHY GROUP 

REFERENCE NO • 77- 8- 42 DATE 30/1 t /77 STATION P 
POSITION ~O- Q,O N, .45- 0.0\'1 GMT 17.2 
RESUL T S OF 5 TP !:AST 94 POINTS TAKEN FROlv1 ANALOG TRACE 

PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT. SOUND 

T D EN 
0 6.73 32.71 0 25&68 232.3 0.0 0.0 1475. 

10 6 .. 72 32.73 10 25.70 230.7 0.23 o .01 1475. 
20 6 .. 72 32.74 20 25.70 230&4 J.46 0.05 1 1.* 7':> • 
30 6 .. 72 32.75 30 25.71 230.0 0.69 O. 1 1 ~ 475. 
50 6.72 32.75 50 25.71 229.8 1 • 15 0.29 1476. 
75 6 .. 71 32 .. 76 75 25.72 229.5 1. 73 0.66 1476. 

100 5 .. 70 32.85 99 25.92 210.5 2.2:J 1 .16 1473. 
125 4.42 33.18 124 26.32 1 72.6 2.76 1 .. 70 146A. 
ISO 4.49 33.66 149 26.69 137.3 3. 15 2.24 1470. 
175 4.41 33.77 174 26.79 128.4 3.48 2. 79 1470. 
200 4.15 33.80 199 26.84 123.9 3.8J 3.3<::1 l469. 
225 4.02 33.83 223 26.88 120.6 4- • 10 4.06 1469. 
250 3.94 33.85 248 26.90 1 18 .. 2 4.40 4.78 1469. 
300 3,,83 33.92 2'::18 26.97 1 1202 4.98 6.39 1470. 
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OFFSHORE aCE ANOGRAPHY ::3ROUP 

REFERENCE NO .. 77- 8- 49 DATE 1/42/77 STAT ION P 
POSIT ION 50- 0.0 N, l4f.)- Q,'J'tj GMT 17 02 
RESULTS OF STP CAST aft POlNTS TAKEN FRUM ANAU1G TRACE 

PRESS TEMP SAL DEPTH SIGMA SVA DELlA POT. SOUND 

T 0 EN 

0 6.74 32.73 0 25.69 230.9 0.0 0.0 1475. 
10 6.74 32.73 10 25 .. 69 231.3 0.23 o .01 1475. 
20 687'3 32 .. 74 20 25.70 230.9 0.46 0.05 1475. 
30 6.75 32.74 30 25.70 230.9 vo6Q O. 1 1 1476. 
50 6.75 32.75 50 25.71 230.4 1 • 15 0.29 1475. 
75 6.75 32075 75 25.71 230.8 1.73 0.66 1476. 

100 4.43 33. 1 1 99 26.26 17707 2025 1 e 1 ;:> 146H. 
125 4.54 33.47 124 26.54 151 .4 2.66 1 .. 59 146-). 
150 4.51 33.70 149 26 .. 73 134 .. 2 3.01 2.09 1470. 
175 4.29 33.77 174 26 .. 80 127.0 3.34 2.63 1469. 
200 4.09 33.80 199 26.85 123.0 3.65 3.22 1469. 
225 3 .. 99 33.83 223 26.88 120.3 3.96 3.88 lIt- 6'.J. 
250 3.92 33.85 248 26.91 118.0 4.25 4.60 1469. 
300 3.89 33.91 298 26.96 11305 4. CU 6 .. 22 1470. 
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OFFSHiJRE OCEANOGRAPHY GROUP 

REFERENCE NO • 77- 8- 50 DATE 2/12/77 ST A T I UN P 
POS I r I ON 50- O.ON. 145- O.Ow GMT 1702 
RE SUL TS OF STP CAST 157 PUINTS TAKEN FROM ANALOG TRACE 

PRESS TEMP SAL DEPTH SlGM A SVA DELTA POT G SD U~-l[) 

T D EN 

0 6.50 32.76 0 25.75 225.7 0.0 0.0 147'+_ 

lO 6.50 32.76 10 25.75 226 .. 0 ;').23 0.01 1474. 

20 6 .. 51 32.77 20 25.75 225.5 0.45 0.05 1475. 
30 6.51 32.77 30 2!:>.75 ~2;j.6 0.68 O. 10 1475. 
50 6.48 32.78 50 25.76 225 .. 1 1 • 1 3 0 • .29 1 t~ 7'::; • 

75 6.24 32 .. 82 15 25.83 219.2 1.69 0.64 1474. 
100 4elO 33,,14 99 26.33 1 71 .6 2. 15 1 .05 1466. 
125 4012 33.54 124- 26.64- 142.2 2.54 1.50 1467. 

150 4.33 33.77 149 26.80 127.3 2.fl7 1.96 14(:)9. 

175 4.20 33.81 174 26.84 12394 _3. 1 iJ 2.48 1 {I 09 .. 

200 4.07 33.82 199 26.87 121.2 3.49 3.06 14 fi9. 
225 3.93 33.8S 223 26.90 1 1 '08 3.78 3.71 1469. 
250 3.87 33.87 248 26.93 1 16.0 4. 08 4. 1~2 146 g. 

300 3.73 33.93 298 26.99 110.5 4.64 5.99 1469. 

400 3.68 34.04 397 27,.08 102. 1 5.70 9.76 1 t~ 71 • 
500 3.58 34.16 496 27.19 92.9 6.67 14.23 1 (~ 72. 
600 3.37 34.2S 595 27.28 85.1 7.56 19.21 1473. 
800 3.03 34.36 793 27.39 74 .. 9 9. 17 30.64 1 47S. 

1000 2.73 3,4.43 990 27.48 67.8 10.59 43.67 1477. 
1200 2.48 34.49 1188 27.55 b 1.6 11. 89 58. 13 1479. 
1500 2.18 34.55 1483 27.62 55.2 13 .. 63 82 e -J4 1483. 
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OFFSHORE DCE ANOGR APHY GROUP 
Rt::FEI-{E NCe: NO. 77- 8- 52 OAT E 3/12/77 STATION P 
POS I T ION 50- O~ON. 14~- O. ;)W GMT 17 • .3 

RE:.SULTS OF STP CAST 79 POII\jTS T AKE"-l FROM f\ hlA LOG TRACF 

PRESS TEMP SAL IJEPTH SIGMA SVA DI::LTA POT. SOUND 
T [) EN 

0 6.68 32.78 0 25.74 226.4 0.0 0.0 14 7C:;. 

10 6.68 32.78 1.0 2!:'",.74 226.7 0.23 0.01 147':.)0 

20 6.68 32.78 20 25 .. 74 226.9 0.4·5 0.05 1!t-7:5. 
30 6.68 32.78 JO 25 .. 74 227.0 0.68 0" 1 0 1 4 75. 

50 6.68 32" 7 7 SO 25.73 227 .. 8 1 • 13 0.29 1476. 
75 6.69 32.77 75 25 .. 73 2;:>8 .. 3 1 • 71 0.65 1476. 

100 4.78 32.98 99 26.12 1.90.9 2.2b 1 • 14 1 4 6 Cf. 

125 4.53 33.28 124 26.39 166.2 ;:>.7) 1 .65 1469. 
1':)0 4.62 33.68 149 26.70 137.1 3.07 2. 17 1470. 
175 4.55 33.78 174 26.79 128.9 3. I{ 0 2.72 147Q. 
200 4.34- 33 .. B2 199 26 .. 84 124.1 3.72 3 .," • .... #-L 1 4 70 • 
225 4. 17 33.84- 223 26.87 I. 2 1 ,,0 4.03 3.98 1470. 
250 4600 33.86 2t+ 8 26 .. 90 11884 4.33 4.71 14-69. 

300 3.90 33.93 298 26.97 112.2 4.g0 6.32 1470. 
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OFFSHDR[ JCEANUGPAPHY GI~rJLlP 

REFt.. ... t:=. Nei':' Nll • 77- 8- 53 vATL 5/1 ;>/17 STAT I [IN 12 
,J,):::iIT.IUN If':i-49.uN, 14~:-40.J"'. GMT 2. 7 

Rt:SULTS OF S TP CAST 1 JO purNTS T AK t:!'i Fi~LHJl f\ NA LnG Ti~ACF 

P~ESS TFMP SAL uE-PTH SIGW:A SVA ~)CL T_-\ ;:OUT. S'JUND 

T [) i-:::N 

0 6.53 32. 97 0 25.91 21 0.4 o. 0 G .0 14 7-') • 

10 b. !:)<) .3<:'.97 1 u <:'~.90 21 1 · :) J. 21 o. 01 1 4 7'-, • 

20 6. 5h 32. 97 <.' () 2' ::.. ':1 0 :21 1 -.' ,) .42 J • 'J lI. 1 4 7~}. ,<-

30 b.56 32.97 :W 2~.91 .-::' I 1 · 1 ;) . ( j il • 10 14 7'::>. 

':50 6.~6 32.')0 SO 2~:>. 9 1 21 :) • 'J 1 • OF 0.27 147''1. 
7S 6.~6 32.9':1 7 ~) 25. <.-} 2 21 o. 5 1 . 5 ;~ U • 'J() 1 4 70. 

100 6.45 33.0 1 SIC; L.:) .9~ <:!.G7.Q ,} . 1 t 1 · 07 1 !~ 7 ':J. 

125 s. 06 33. hS 1 2 q. 26.63 1 43.6 ,.! • 5--' 1 c< 1/172 c • " .. ).J . 
1'::)0 5.26 .33.99 14<) "'b.!:)7 1;:~O.6 l. p,::, . ~ 

~ . JG t 4 73 • 

175 5. 1 0 34.05 1 74 2 t>. ':J 4 1 1 I~ . - ') .J . 14 -) 
c . • {+.H 1 147..3 • 

<:'JO It .79 34.0:5 1') -=/ 2C.97 1 1 1 • 6 3. 4r' -j. 02 1 47,:' • 

225 4.54 34.06 223 C 7.0 1 1 Q.].:'-, 5.7:) 3. 6;> 14 7? 

250 4.24 .34. 07 24d t!. -r • o ~) 1 U 4. B -) . 91.> 4 • ~t_~ 14 71 . 
300 4 o 0 ~ 311 • 1 1 2<j8 27. 10 100.0 --I- • l; 1 ~j • 6 CJ 1471. 
4;}O 3.92 34.23 397 . -, 

c 7o? 0 Ci1 · 1 5.43 q · 1<.1 147? 

500 3. '3 3 34.33 49t, 21.;:>9 63. ..3 t;. 3J 1 -5. U U 
~ I I 4- 73. 

6;)0 .3.61 .3.4 .4 () ':>9:5 27.3::.3 76. ~ 1 • 1 ;) 17 .S5 1 I~ 7 t.j. • 

'300 3. ;:.>0 34.,:)J 793 27. 'S 2 t) .3 • 7 'i. 4-J 27. 44 ill 7~. 

I 000 ;..:. A5 34 .'>2 99D 27.6 ? 5/~ .7 cJ. t17 J>J. 20 147d. 
1200 2. t>O 34.67 1 18d 27.68 49.4 1 J. 70 4;''\ 

" • 7'') 1 4 ~~;j " 

1500 2.23 34.75 1 41'1 j 27.77 4.1 .6 1 -) c. • 05 6 »- • 24 1 4 Ai~ • 
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rJFF.,11Ufo<[ IJCF:AhIO(,k!\,-JIIY (,I-U0P 

REFFREI\CL N,J, 77- >:i- S4 OAT!::: ~}/12/77 S TAT 1 L.!'j 6 
POSITION 1~- 2.0N, 13Q-40.0w GMT l].~ 

RESULT; UF STP CAST 158 i-JOINL-; TAK!:-'-J F<.:;C;'·1 ,'\;,AL'Y; Ti-<,'\CLc. 

PRLSS 

o 
10 

20 
10 
50 
75 

100 

125 
150 

1 75 

200 
225 
250 
300 
4-00 

500 
600 
800 

1000 

1200 

l'iOO 

9.~4-

9.::;4 

Q.:J4 

9.54 
9.55 
9.10 
7.25 

6.63 

6.4~ 

6.38 
6.26 
5.~6 

5.57 
5 .. 1 {+ 

4.37 

4.01 
J.80 
3.41 
3.11 

2.7":J 
2.34 

SAL 

3?73 

3?73 
32. -, 3 

3':'. -, 3 

32.73 
32.79 
33.01 

33.21 

33.71 
34.04 
34.14-

34.17 
34.1B 
':>4.19 

3 ft" ~ 7 

34 .. -.38 
J4.4tl 
34.62 
34.71 

34.81 
34.91 

DCPTH 

IJ 

10 

30 
~(J 

75 
9'-) 

1 ? [~ 

149 

174-
199 

223 
24M 
293 

397 

4'=)0 
59:3 

793 
9'-)0 

1 1 db 

14,33 

SIGMA 
T 

25.? tl 
25.28 

?':).2:l 

25.28 

25.28 
25.39 

25.84 
26.0') 

;>6.50 

26.77 
;" (). Bb 

?6.93 
21>.98 

2.7.04-
27.19 
27.31 
27.42 
27. '::> 7 
c7.6'l 

27.78 
27.90 

""VA 

270.0 

,~7 () • 4 

2JO .6 

270.8 
;:'71 • c!. 

2 L 1 • '_~ 

21a.2 
195.2 
1 ~. () 0 2 

131 .0 
122.5 
Ilb.9 

1 1 1 .~) 

1'06.4 

<) f'. S 
e 1 • '=J 

72. a 
~,-2J • t 

4 1 • 1 
:j v. 5 

)c- L T,'l. 

c> 
u.O 
d.27 

0.5 /./ 

\J.P·l 

1 • 3~:' 

2 • G.3 

2. b.' 

3 • I:) 
_) 0 r57 

3.q", 

4 • ;~'.:. 

4. ~,4 

/ •• .':If' 

~) . .::;.~ 
'_".3 J 

7.?3 
3.00 
) • ] 1 

1 fJ. 41 

1 1 • 32 

1 ? -'38 

POT. 
f- ~ j 

o • () 
C. J 1 

i) • J 6 

o • 1 ? 
o • 3~) 
.J .77 

1. H 
1.<)0 

c~ • 49 

:':,.'07 

3 • "')" 
4. J2 
:::>.01 
b.53 

1 J • ;.]7 

14.\)(~ 

1 M. 3b 

?7.67 
37. 7? 

1./ 7 • '10 

I II ;;. ':1 • 

1 £1 e\f- • 
1 4 ijr.> • 

14 fib. 

14 0 7. 
1 4.':3b. 

1 LJ. 79. 

1477. 

1470. 

1 ::. 7[,. 

147.3. 

1 I~ 77. 

1 <'I 7 i) • 

1 ~.t- l~) • 

1 'f 74 • 

1474 • 
1 ,~ 7':). 

1 /.171. 

14-79. 

148]. 

1!+'i/~. 
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SURFACE SAL INl TV AND TEMPERATURE OBSERVATIONS. 
CRUISE REFERENCE NUMBER 77- 8 

DATE/ TIME SALI M T'Y TEMP LONGITUDE 
VR MO DY GMT 0/00 C WEST 
77 10 21 1645 31 .480 123- 30 
77 10 21 1815 32.143 124- 0 
77 10 21 1950 32.164 124-30 
77 10 21 2110 32.374 125- 0 
77 10 21 2240 32.211 9.2 125-33 
77 10 22 20 32.109 12.8 126- 0 
77 10 22 230 32 .. 154 13.7 126-40 
77 10 22 815 32 .. 089 12. 8 128-40 
77 10 22 1140 32.483 13.9 129- 40 
77 10 22 1510 32.513 13.8 130-40 
Tl 10 22 1925 320184 13.6 131-40 
77 10 22 2220 32.374 13.3 132~40 

77 10 23 120 32.328 13.3 133-40 
77 10 23 410 32.252 12.9 134- 40 
77 10 23 715 32.329 12.7 135-40 
77 10 23 1010 32.492 12.7 136-40 
77 10 23 1330 32.534 12.2 137-40 
77 10 23 1710 32.5€O 11.8 138-40 
77 10 23 2010 32.577 11 .. 3 139- 40 
77 10 23 2315 32.611 10.9 140-40 
77 10 24 245 32.657 141-40 
77 10 24 600 32.661 142~ 40 
77 10 25 C 32.699 DI\ ST ATI ON 
77 10 26 0 32 .. 696 9.0 ON STATIGN 
77 10 26 0 32.723 8.9 01\ STATION 
77 10 26 250 32.737 Ol\l STAfION 
77 10 26 515 32.764 144- 16 
77 10 26 810 32. 724 143-13 
77 10 26 1450 32.£:65 10.0 140-26 
77 10 26 1750 32.633 9.7 139-15 
77 10 26 2100 32.5Se 11.0 138- 9 
77 10 28 0 32.544 11.0 137- .J 
77 10 28 300 32.535 11. 5 135-51 
77 10 28 545 32.350 11.5 134- 50 
77 10 28 845 32.376 11 .5 133-37 
77 10 28 1350 32.279 12.3 131-49 
77 10 28 1705 32.531 12.7 131-10 
77 10 28 1955 32.528 12,J-30 
77 10 28 2300 .32.194 12.2 128- 28 
77 10 29 145 32.168 11.7 127-21 
77 10 29 445 32.145 12. 2 126-16 
77 10 29 800 32.122 11.8 125- 14 
77 10 29 2045 31.992 123-30 
77 10 30 225 32.196 125-33 
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SURFACE SALINITY AND rEWFERATURE OBS~RVATIONS 
CRUI SE REFERENCE NUMBER 77- 8 

DATE/i I ME 

YR MO DY GMT 
77 10 30 400 
77 10 30 530 

77 10 30 1035 

77 10 30 1820 
77 10 31 210 
77 10 31 930 

77 10 31 1550 
77 10 31 2230 

77 11 1 435 
77 11 1 1145 
77 11 

77 11 
77 11 

1 2305 

3 0 

4 0 
77 11 5 

77 11 6 
77 11 7 

77 11 8 
77 11 9 
77 11 10 

77 11 1 1 
77 11 12 

77 1 1 1.3 
77 11 14-
77 11 15 

77 11 16 
77 11 17 
77 11 18 

77 11 19 
77 11 20 
77 1 1 21 
77 11 22 

77 1 1 23 
77 11 24 
77 11 26 
77 11 26 
77 11 27 
77 H 28 
77 11 29 
77 11 30 
77 12 1 
77 12 2 
77 12 .! 
77 12 4 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

77 12 4- 2300 

SALI Nl TY 

0/00 
32.175 
32.234 
32. 164 
32 0 297 
32.4- E6 
32 .. 430 

32.335 
32 .. 516 

32 .. 61e 
32 .. 613 
32 .. 688 
32 .. 718 
32 .. 712 
32 .. 714 
32 .. 727 
32 .. 724 
32" 70 8 
32.726 
32 .. 722 
32.755 
32 .. 725 
32 .. 727 
32 .. 728 
32 e 741 

32.734 
32 .. 760 
32.166 

32 .. 759 
32 .. 763 

32.76S 
32 to 777 

32.762 
32" 754 
32.766 

32.761 

32.761 
32.750 
32.74 9 
32 & 754 
320730 
32.748 
320748 
32 e 762 

32.740 

TEMP 

C 

8 .. 0 
7 .. 9 
8cO 
7 .. 8 
7 .. 9 

7.8 
7.7 
7.6 
7 .. 3 
7,,6 

7e 7 

7 .. 2 

7.3 
7.3 
7e a 
7 .. 0 

7.0 
6.8 
7.0 
6 .. 9 
6e9 
6.9 
7~0 

7.0 
6.9 
6.8 
6.7 
6.8 

6.7 
6.6 
6.4 

LONG ITUO!;; 

wEST 
126- a 
126-40 
127~ 40 

128-40 
130=40 
132~ 40 

134-40 
136-40 

138= 40 
14-0~40 

142-40 
ON ST AT 1 ON 

ON STAT! ON 

ON STAT! ON 

01\ STAT ION 

0/'.1 STATION 

ON ST AT rON 
01\ -STATION 
ON STATION 

ON STATION 
ON ST AT! ON 

ON STAT! ON 

ON STATION 

DI\ STATION 

ON STATI 01\1 

ON STATION 

ON STATI ON 

ON STATl ON 

01'1 STATION 

ON STATION 

ON STATIO!\I 

ON ST AT! CN 

uN STATION 
01\ STATION 

01\ STATI ON 

Of-i STIlTIUN 

ON STAT! ON 
ON STATION 

01\ ~TATION 

ON STAT! ON 

ON STJlTION 

01\ STAT! ON 

ON STATION 

143- 40 
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SURFACE SALINITY AND TEMPERATURE OBSERVAT IONS 
CRUISE REFERENCE NUMBER 77- 8 

DATE/TIME SALI"ITY TEMF LONGITUDE 
YR MO DY GMT 0/00 C WEST 
77 12 5 240 32.764 6.6 142- 40 
77 12 5 710 32.679 141-40 
77 12 5 1015 32. (;4 0 140- 40 
77 12 5 1300 32.658 7.7 139-40 
77 12 5 1705 32.587 138-40 
77 12 5 2100 32.547 8.7 131-40 
77 12 5 2340 32.354 8.4 136~40 

77 12 6 215 32.381 8.3 130-40 
77 12 6 500 32.477 8.3 134-40 
77 12 6 745 32.482 8.6 133-40 
77 12 6 1010 32.455 9.3 132- 40 
77 12 6 1245 32.393 8.8 131-40 
77 12 6 1350 32.468 9.7 130-40 
77 12 6 2015 32.459 9.4 129-40 
77 12 6 2355 32.374 9.7 128~40 

77 12 7 145 32.362 9.8 127-40 
77 12 7 415 32.292 9.3 126~40 

77 12 1 610 32.234 9.5 126- 0 
77 12 7 720 31.047 9.7 125- 33 
77 12 7 850 31.860 125= 0 
77 12 7 1025 29.572 124-30 
77 12 7 1245 30.681 124- 0 

b DENOTES SALINITY SAMPLE TAKEN FROM A 
BUCKET. ALL (THER SA~PLES TAKEN FROM 
THE SEAWATER LOOP 

1 
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List of Omissions from Data 

Hydrographic Data: 

Notes 
Consec. II Depth (m) Temp. Sal. 0 .... l. 2. 3. Comments ... 

6 239 * No sample 
239 * No sample 

4064 * * 

Notes (MacNeill, 1977): 

1. The data is suspect because of a reversal of gradient by >.01 0/00 (sal­
inity) Qr >.08 ml/~ (oxygen). 

2. The data is deleted because of very irregular: data values (usually a mis­
tripping or leaking bottle if both oxygen and salinity are irregular). 

3. The data is deleted because duplicate samples at a depth were not within 
.01 0/00 (salinity) or .08 ml/~ (oxygen). 

STD Data: 

Consecutive Number Comments 

4, 5 and 7 Salinity omitted; off scale 

Note: Consecutive numbers 12-17, 25-30 and 43-48 are part of the MJLE program 
and not included in this report. 
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