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INTRODUCTION
• 

The STEP-I Expedition of the Scripps Institut lo~ of Oceanography, University of California, lock
place during the period 15 September to 14 December 1960 aboard R/V Horizon. Sponsorship and
financial support were provided by the Bureau of Commercial Fisheries, the Inter-Americsn
Tropical Tuna Commission , the National Science Foundation and the Office of Naval Research. Tb.
purposes of the expedition are set forth in a succeeding section of this report .

• • The itinerary of the expedition was as follows:
• 

15 September departed San Diego
• 

• 5 October arrived Talara
• 

• 
21 October arrived Callao
9 November arrived Matarani

14 November arrived Antofagast a
14 December arrived San Diego

The ship ’s track and station pl an are shown in FIgures 1 and 2. Prior to arrival in Talara a study
of the north boundary region of the Peru Current was carried out . Between Talara and Antofagaata.
drogue measurements of subsurface current s were made at six locations , and four one-thousand-
kilometer—long profiles of various oceanographic measurements were made. After departure from

• Antofagasta , two long oceanographic profiles were made , one from the coast to the intersection of
the Tropic of Capricorn and the ninety-fifth west meridian , and the second from that point northward
across the equator to 10 N , 95’W. A reduced program of scientifi c observations was carried out
f rom there to San Diego . A description of the variou s observational methods and tables of result—

• ing data will be found In thi s report . Biological investigations and data will be reported in Part U.

Where possible, cooperative act ivities with other ~c1entif ic organizations were arranged . Special
water samples were collected at fou r locations for Dr. R. Cox, of the National Institute of Ocea-
nography, England , who is making a study of the relation between chlorinity, conductivity, density
and refractive index in waters from variou s parts of the world oceans. Dr. Jorgen Nielsen. of the
Zoological Museum , University of Copenhagen , participated in the entire expedition and wil l study
a portion of the fish collections. Mr. K . Bottom, of the expedition ’s scientific staff, spent more

• than a month working with R/VB .  S. P. ~~ of the Peruvian Institute of Investigations of Marine
Resources, which carried out a cruise supplementing the expedition’s coverage of the Peru Current .

• Lieutenant Hector Beas, of the Peruvian Navy, accompanied the expedition from Callao to Matarani .
Students from the University of Arequlpa and the University of Chile (Antofagasta) visited the ship’s
laboratory and were Instructed in the methods of work . Mr. Hector Inoetroz a and Mr. Lisandro
Chuecaa , of the University of Concepci6n , participated in the expedition from Callso to Antofagasta ,
and Mr. Eduardo Reyes , of the University of Chile, from Callao to San Diego .

The success of any oceanographi c expedition depends ultimately on the effectiveness of its research
vessel. The scientists of the STEP-I Expedition are particularly indebted to Captain Barnes CoUinson

*and the other officers and men of R/V Horizon for their skillful seamanship, efficient operation ,
friendly cooperation and unfailing assistance .

Warren 8. Wooster
• • La Jolla , California

15 December 1960

I 
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Barrett , Izador ‘ 
• 

i.~tnc
Boa., Hktor (CaUao-Mstarani) P.ruvtan Navy
Blackburn, Maurice, D.So. (Sin Dtego-Mafarsnj ) 810
Botlom, Kenneth 6. 810
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Chow, T. J . ,  Ph.D. ‘ 810
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Forsb.rgb, Eric D. ‘ IATTC
Gilmartin , Malvern , Ph.D. IATTC
Hart , Jaxnes C.. M. D. 510.

~~~~ , I
”• Hester , Arthur W. 810
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Lien, Robert J. (San Diego-Callac) 810
Myers, Madison 

• lA’rrc
Nielsen, Jorgen, Ph .D. University of Copenhagen
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Reith , A. Dougall (Callao-San Diego) sio
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Wooster, Warren 8., Pb. D., Scientifi c Leader 810
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• PUR POSE OF EXPEDITION layer just south of the equator midway
between the Gal8pagoa Islands and the coast

The reasons for carrying out the STEP-I Expedition of Ecuador (Wooster and Cromwell . 1958).
are described in the following excerpt s from the pro— This transition is believed to mark the
posal dated 18 February 1960 to the National Science boundary between the recently upwelled we-
Foundation for financial support: ters of the Peru Cu rrent and the more typi-

cally tropical waters to the north . Measure—
Since the important work of William 8ooresb~ ments of surface current s made at the time
off the west coast of South Americ& in 1931 by geomagne tic electro kinetog raph (GEK) did
(reported by Gunther , 1936), there have been not show any striking change in velocity at

• several expedition s working in this region. this transition. Thus , whether it marks the
Of these, the most important were t boundary of the Peru Current, either at the

surface or below, remains to be established.
Siteilback Expedition in 1952, The transition is located so close to the

University of California equator that dynamic calculations cannot be
Yasa Expedition in 1953 , used to give a clear-cut picture of the circu-.

Yale University lation. Observations with parachute .drogues
• Eastropic Expedition in 1955, and the GEK will be made. At the same time,

University of California a furthe i check on the presence or absence
Downwind Expedition in 1957-1958 , of the Equatorial Undercurrent along the

University of Californi a equator east of the Galapagos can be made.
Since environmental conditions north and

• Reiults of the first two expeditions were south of the transition are so distinct , It

described by Wooster and Cromwell (1958), . seems likely that a significant faunal bound—
and Posner (1957). In addition , since 1958, , ary is present , as well as a sharp break in

• the Peruvian Hydrobiological Council has conditions for primary production . Biologi-
been doing some work close inshore . These cal studies of these phenomena , utilizing
operations have had various purposes, and measurement s of the type mentioned in (4)
they have all provided useful data, but they below, will be made . In this region there
have left important gaps, either in geograph— are also encountered numerous “fronts,”
ical coverage or in types of observations , thus providing an opportunity to study the
Several investigations of the Peru Current dynamics of these little-understood features
System, using these and other dat a , are now in detail .
under way at the University of California.
Wooster and Reid are making a comparative 2. Subsurface Countercurrent ~~~~
study of eastern boundary current s in the Peruvian ~~~~.

world ocean . Wooster is attempting to syn- A common feature of the vertical distribution
thesize available physical and chemical dat a of density on profiles off upwelling coasts is
in a coherent picture of the Peru Current a t rough in the isopycnal s below the ascend—
regi I~e. Professor Bj erknes (UCLA) is ex- ing isopycnala characteristic of upwelling.
ar~ining the relation between meteorological Such a trough is also found along the equator
and oceanographic conditions in the eastern in association with the Equatorial Under—
tropical Pacific. Rind (IATTC), Brinton , and current (Knauss , 1960) . Dynamic calcula—
other plankton zoogeographers are analyzing tions show that a subsurface geostrophic

• the dist ribution of variou s groups of zoo- countercurrent is associated with the coastal
plankton with respect to oceanographic con- t rough. Brandhorst (1959) has suggested
ditions. These studies have led to the point that this circulation (which he calls the
where a well-designed observational pro— Gunther Current) has important biological
gram could result in important advances in effect s farther south. An attempt will be
our understanding of the oceanography of the made with parachute drogues to measure
region . Therefore , a three-month expedition this current at s~veral locations off the

• (15 September to 15 December 1960) is pro— Peruvian coast .
posed to the region lyi ng between 9 5 W  and
the coast of South America, and extending • 3. Separation ~~ ~~~ Chilean Currents.
from the equator to the Tropic of Capricorn. Bj erknes has pointed out (personal commu-
The followi ng problems will be studied on • nioation) that the average distribution of

• the expedition: surface temperature in the eastern south
• Pacific (see Great Britai n, Meteorological

• 1. North Boundary of the Peru Current . Office , 1956) suggests that the boundary •
Previous observations have shown a sharp current along the Chilean coast may be a
transition in the properties of the surface separate phenomenon from the Pe ru Current.
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• The persistence of a wedge of warm water and lb’S. At this longitude there are no
oil Iquique, rep orted by Gunther (1936), and detailed oceanogr aphic data available for use
apparent in surface temperature chart s and in confirmi ng the existence of this current .
bathythermogram (BT) sections , is consist— The ultim ate fate of the large mass of wat er
ent with the suggestion . Furthermore, re- tran sported eastward by the Equ ator ial
cent calcul ations by Wooster of the offshor e Undercurrent (Cromwell Current ) to the vi-
Ekman transport due to along-shore wind cinity of the Galapagos Islands (Kna uss and
streSs show striking differencea between the King , 1958) is unknown , and there are few
regimes north and south of the area from 20’ data available to permit a search for a poa-
to 25’S. A well-chosen pattern of hydro- Bible discharge into the eastern south Pacific.
graphi c observations along the northern Data from a meridional profile along 95’W,
coast of Chile and extending far offshore from 3’N to the Tropic of Capricorn , a l at i—
should permit study of this possibility, tudinal profile along this Tropic from 95’W

• • to Antof agasta , and the extension of fou r
4. Productivity of Peru Current , profiles perpendicular to the Peruvian coast

• There are many striking indications of high offshore for about 700 miles , will permit a
productivity along the Peruvian coast . These study of these phenomena. Biological col-
include high surface-nutrient concentrations, lections and measurement s from these off-
large standing crops of zooplankton , the shore stations will show the offshore extent
presence of a large guano industry and one of the highl y productive Peru current regime 

•of the world’s greatest commercial fisher- as well as adding to the zoogeographic
• ies. Both the guano birds and the fishery knowledge of thi s unknown area.

exploit a single species, Engraulis ringens ,
the annual catch of which, by birds and men , 6. ~~~~ Circulation.
is of the order of 5 x io6 tons. In addition , Some knowledge of the Pacific deep
there is a sizabl e commercial fishery for circulation is accumul ating, from geo.
bonita and tuna. It is generally accepted that chemical studies using carbon-14 (Riess ,
the high productivity is made possibl e by the Rakestraw and Oeschger , 1959) and from
wind-induced upwelling along the coast. No studies of the distribution of temperature ,
productivity measurements using the now salinity and oxygen at great depths (Wooster
standa rd carbon-14 method have been made and Volkmann , 1960). The latter studies

• • in the region except at its northernmost limit were hampered both by the relative scarcity
(Holmes , Schaefer and Shi mada , 19671. Rich of deep oceanographic stations and by the

• measurement s, along with those for standing relatively poor quality of salinity measure—
crop s of phytoplankton , zooplanicton and ment s made by the Knudsen technique. A
mic ronekton, and other oceanographic ob- Paquette-type conductivity bridge wlU be
servations, should add to our understanding used for salinity measurements on this ex-
of the productivity-environment relationship pedition , and the deep stations offshore will
in this highly productive region. Similar ob— add greatly to the material available for
servations have become standard on Scripps studies of deep circulation. Preliminary

• Inst itution expeditions in the northeast trop- findings of the Downwind Expedition show
ical Pacific , since they were begun in 1955 this region to be of particular interest be-
and extended in 1958—1959 , and are continued cause of the coincidence of very high values
in that region. The work now proposed would of heat flow through the sea floor and the
represent an extension of this activity to the presence of a deep temperature minimum at
southeast t ropical Pacific where an attempt a ahoaler depth and with a higher tempera-
would probably be made to repeat it late r in ture than found elsewhere in the Pacific
other seasons and years. (Fisher , 1958).

5. Offshore Investigations. PROGRA M AND PROCEDURE OF OPERATIONS
From the area beyond a few hundred miles
offshore from the Peruvian coast , the re are I. Underway Observations
onl y a handfu l of oceanographic data , physi— While under way to , from and between stations ,
cal and biological , available. Thus , it is not continuous records of dept h to the bottom (with Pr.—
possible to describe the western portion of cision Depth Recorder), surface temperature (Taylor
the Peru Current or the transition to the Recording Thermograph), and incident solar rad iation
central gyre of the eastern south Pacific. (Eppley pyrheliometer) were maint ained . Frequent
Reid (1959) has recently reported evidence lowerings of the 900-foot bathythermograph were
of a south equatorial countercurrent extend— made: at ten-mile Interval s In regions of particular

• ing eastward to 95 °W bet ween latitudes 10’ interest , at fifteen-mile interval s elsewhere. At the

-



time of each BT lowering, a surface salinity sample two-liter samples at depths of 0, 1000 and 4000 m at
was collect ed . Rirface weather observations were the request of Dr. R .  Ccx.
made at three-hour intervals. Bathythermograph and
surface salinity observations were plotted and curves All Nansen bottles were manufactured at the Scripps
were drawn , eve ry fe w days. In two regions (see Institution and were internally coated with epoxy resin
later) frequent measurements of surface currents to minimize problems of contamination or oxygen up—

,‘~ were made with the GEE . Biological collections and take. Delays from pretripp ing or posttripping of the
measurement s of phytoplankto n and nekton were also bottles were reduced by listening to the bottle re-
made (see Part II of this report). versings , using the echo-sounder transducer as a

hyd rophone .
U . Current Measurement s

• Throughout most of the area investigated by the Temperatures were measured with paired protected
expedition it is not possible to use the geomagnetic reversing thermometers , the precision of the meas—
method of measuring surface current s (von Arx , 1950) urement being estimated as *0.017 ’ (Wooster and
because of proximity to the magnetic equator. In two Taft , 1960). Eleven of the twenty bottles in use also
regions , however , northwest of Talara near the north • carried unprotected reversing thermometers for the
boundary of the Peru Current system , and offshore measurement of pressure. The depths of nil bottl e

• from Antofagasta , numerous GEK observations were reversals were then calculated by the method de-
made with neutral buoyant cabl e using a standard scribed by Pollak (1950). Precision of depth determ i-
right-handed jog pattern. nation is estimat ed as *4 m (Wooster and Taft , 1960).

On the equator east of the Gal~pagos Islands , at two Salinity determinations were made in duplicate with a
locations north and two locations south of the sup- UW-PNL conductivity ealinometer. The precision of
posed boundary of the Peru Current system, and at measurement is undouteedly better than *0.005%.

• six locations along the coast of South America from (Paquette , 1959). Usually only single determinations
• Punt a Aguja (at 4’S) to Ant ofagasta (Fig. 2) measure- of underway surface samples were made. Cell con—

ments of surface and subsurface current s were made stants were determined with Copenhagen water every
with f ree—floating parachute drogueB (Volkmann , second day.
Knauss and Vine , 1956). Customarily there were two
drogues at 10 meters , t wo at 150 meters and two at All water samples from oceanographic stations were

• 300 meters (these depths were only approximate), anal yzed for dissolved oxygen , phosphate—phosphoru s,
Where possible smal l islands near the edge of the silicate—silicon and nitrite—nitrogen. Residu al water
continental shelf were used as reference points; else— from selected stations (including all deep stations)
where a deep drogue , at app roximately 1000 meters , was frozen In polyethylene containers for subsequent
was employed. The surface pole of each drogu e was analyses of nitrate-nitrogen and total p hosphorus.
equipped with a radar reflector and the SPS— 5 radar
was used to determine their motion relative to the Dissolved oxygen was determined by the Winkler

• reference point . Drogues were followed for periods method, single determinations being made routinely.
of 24 to 48 hours . These periods were often utilized A reagent blank of approximately 0.02 mi/L was
for the making of in situ productivity measurements found , so that all values reported in the tables are
(see Part U of this report). high by this amou nt . Precision Is estimated as

*0.OS ml/L.
lB. Oceanographic Stations
On the six major profiles of the expedition , stations Phosphate and silicate were determined by

• were located at 40- to 100-mile intervals , dependi ng modifications of standard methods , such as those de-
on thei r proximity to the coast . Between 5’S and 5’N scribed by Strickland (1958). Nitrite was determined
on Profile VI , stations were located at each degree of by the method of Bendschneider and Robinson (1952).
latitude. Approximately two-thirds of the stations A Beckman Model DU spectrophotometer with 10-cm

• sampled 20 levels to a depth of about 1200 meters. absorption cells was used for these determinations .
On these standard stations , the bottom eleven Nansen Precision of the various methods for single samples
bottles were routinely sent to the depths 200 , 250 , is estimated by Strickland as follows:

• 300, 400 , 500 , 600 , 700 , 800 , 900 , 1200 meters. The
top nine bottles were placed at depths suggested by phosphate: at 3 gig at/I., level , * 0.11 gig at/L
the examination of the station bathythermograph. On at 0.3 gig at/L level , * 0.055 ug at/L
a third of the stations, at approximately 300-mile
interv al s, a second cast was made to the greatest silicate: at 100 gig at/L level , * 2.5 gig at/L
depth possible , with bottles at 300-meter intervals, at 10 gig at/L level , 1 0.25 gig at/L
On two stations in the South American Trench, depths
greater than 6000 meters were attained . On four nitrite: at 1 gig at/L level , * 0.032 gig at/L
stations extra Nansen bottles were used to collect at 0.3 pg a t/L level , a 0.023 gig at/L

vii
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• All phys ical and chemical data were processed at sea. values were read off and used to const ruct profiles of
It mcthod developed by H*ns Klein of the Scripps the various properties .

• ‘ Institut ion was used for interpolation and computation
• of related parameters. After salinity was plotted as Biological observations made on these stations are

a functIon of temperature , a curve ot thermosteric described in Part II of this report.
anomaly vs. depth was derived. Numerical integra-
tion of thi s curve gave a qu antity AD’ relat ed to the After departure from Station 90 , four auxiliary

• geopotential anomaly (Mont gomery and Wooster , stations (90A-D) were occupied for studies of chemi-
1954). Dis solved oxygen , phosphate and silicate were cal properties (see Fig. 1). Thermometers were not

• plotted as functions of thermosteric anomaly, the used on these casts , but depths , which reached from
characteri stic curves then being drawn with reference 500 to 600 meters , were determined from wire
to those of neighboring stations. Depths of standard angles.
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.E XPLANATION OF TABLES

• Most of the entries are self-explanatory, but the following comments are noteworthy:

Temperature When the corrected readings of paired protected thermometers
diffe red by 0.03 or less , the tabulated te mperature is an average of
the two values, When the difference was 0 .04 or 0.05 , the values
were averaged but both valuea are rep orted in a footnote. In the few
cases of greater diffe rences , the more probable value is tabulated
and the other value is given as an alternate in a footnote.

Salinity Because of the great precision of the salinometer , salinity values
• are reported to three decimal places , the uncertainty being confined

to the last decimal place. When duplicate values differed by more •

• • than 0.006Z~, the more probable value is tabulated and the other
value is given as an alternate in a footnote.

Oxygen • For the most exact work , a reagent blank of 0.02 mI/L should be
subtracted from these values.

Thermosteric anomaly 
~
6T~ 

The anomaly of specific volume with pressure terms omitted . Above
1200 m thermosteric anomaly was determined graphically; at greater
depths it was determined from tables.

AD’ A measure of geopot ential anomaly determined by numerical
integration of the curve of 6T vs. depth. Omission of the pressure
ter ms of specific volume anomaly leads to a result which differs
systematically f rom geopotential anomaly. However, for most
computations of geostrophic velocity or transport , the integrated
pressure terms effectively cancel out .

ix
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OBSERVED COMPUTED 510

Z T 8 02 P04-P 8i03 1402-N 6r Z ~ D’ STEP-I
m ‘C X. mI/L gig at/L gig at/L gig at/L 1O5cm3’g m dyn m

HORIZON; September 29 , 1960; 0245 , 0601 GCT; 2 06’S, 84 l4 ’W; sounding , 1384 f m; wind,
140’, force 13 kt; weather , drizzle; sea, very rough; wire angle, 26 , 09’.

0 18.58 34.848 4.92 1.22 9 0.32 294 0 0.000
9 18.59 34 .844 5.01 1.54 11 0.35 294 10 0.029

23 18.58 34.843 4.98 1.51 10 0.36 294 20 0.059
30 18.42 34.824 4.79 1.34 8 0.35 292 30 0.088

• 39 17.lla) 34.919 3.52 1.42 11 0.64 254 50 0.140
57 15.73a) 35.021 2.32 1.37 14 0.27 217 

• 
75 0.193

96 14.92 35.044 2.07 1.42 16 0.04 198 100 0.244
136 14.50 35.019 1.72 2.06 18 0.02 191 150 0.340
176 14.05a) 34.998 • 1.54 1.99 20 0.01 183 200 0.431
193 

• 
13.72 34.978 1.02 2.17 22 0.01 178 250 0.514

• 237 12.75 34.9 42 0.23 2.76 28 0.02 162 300 0.589
290 11.30a) 34.839 , 0.16 2.80 34 0.00 143 400 0.717
385 9.38 34.725 0.18 3.00 46 0.00 120 500 0.827
481 8.00 34.650 0.32 3.38 53 0.00 105 600 0.925
577 6.93 34.607 0.84 3.24 61 0.00 94 700 1. 014
674 6.54 34.599 0.86 3.24 67 0.00 89 800 1.097

• 772 5.82 34.585 0.96 3.48 78 0.00 82 1000 1.245
• 871 5.05 34.569 1.33 3.34 87 0.00 74

• 972 4.70 34.570 1.45 3.24 95 0.00 70
1172 4.10 34.587 1.54 3.24 110 0.00 82

1071 4.45 34.579 1.05r 3 .12 102 0.00 66
1277 .3.66 34.602 0.98r 3.58 119 0.00 57

• • 1483 3.00 34.623 1.08r 3.24 138 0.00 50
1692 2.68 34.633 0.96r 3.74 146 0.00 46
1903 2.47 34.645 1.23r 3.24 152 0.00 44
2095 2.22 34.654 1.21r 3.14 159 .0.00 41

• I 2296 1.98 34.669 1.29r 3.00 162 0.00 • 38
2489 1.92 34.666 1.55r 3.00 159 0.00 37

• 
• HORIZON ; September 30, 1960; 0436 GCT; 1°01’S, 82 °02 ’W; sounding, 760 f m; wind , 205 ° , 2

force 4 kt; weather , ove rcast; sea , moderate; wire angle, 20 ° .
0 23.36 33.308 4.75 0.23 2 0.03 528 0 0.000
10 23.34 33.294 4.89 0.32 5 trace 529 10 0.053

• 24 20.22 34.066 3.54 1.08 11 0.14 391 20 0.100
41 15.16a) 35.036 1.85 2.05 18 0.04 203 30 0.138

5 • 49 15.15 35.047 2.03 1.79 17 0.03 202 50 0.189
59 14. 90 35.045 2.06 1.70 17 0.02 198 75 0.239
72 14.78 35.036 2.01 1.76 17 0.02 195 100 0.287

113 14.34 34.993 1.61 1.82 17 trace 190 150 0.381
150 14.18 34.993 1.55 1.87 20 trace 186 200 0.473
202 13.74 34.970 1.49 1.92 22 trace 179 250 0.558
248 12.60 34.906 0.48 2.59 29 trace 162 300 0.634
303 11 .08a) 34.816 0.17 2.52 35 trace 141 400 0.767
404 9.58 34.732 0.20 2.39 42 0.00 122 500 0.883
504 8.17 34.652 0.40 2.77 54 0.00 107 600 0.985

• 604 7.09 34.6 15 0.65 2.87 62 0.00 95 700 1.078
706 6.36 34.592 0.92 3.09 71 0.00 88 800 1.182
807 5.60 34.582 1.05 3.02 82 0.00 79 1000 1.308

• 909 4.84 34.577 1.35 2.89 92 0.00 70
1012 4.58 34.583 1.37 2.99 102 0.00 88
1215 3.81 34.600 1.82 2 .99 119 0.00 58

a) One thermometer only.

‘ ‘I
• ~~~~~

~,
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SlO OBSERVED COMPUTED

• ST EP -1 Z T 8 02 P04-P 8103 $03-N T Z AD’
• • m ‘C ml/L ~g silL ~g a*/L iig sIlL 1O5cm3/g m dyn

3 HORIZON; October 1, 1960; 0556 OCT; 1°50’S, 81 41’W; sounding, 1175 f m; wind , 180° , force
8 kt; weather , sky obscured; sea , moderate; wire angle , 18’.

0 22.28 33.609 4.84 • 0.29 7 0.02 477 0 0.000
10 22.24 33.607 4. 84 0.51 7 0.02 476 10 0.048
24 19.47 34.359 3.46 1.14 15 0.46 350 20 0.09 1
32 17.74 34.773 3.14 1.45 12 0.91 280 30 0.126
51 15.04 35.038 1.77 2.00 18 0.03 201 50 0.175
75 14.82 35.053 1.90 1.78 18 0.05 195 75 • 0.224

103 14.70 35.046 2.02 1.82 21 0.04 192 100 0.273
135 14.13 34.990 1.30 2.13 24 trace 186 150 0.366
175 13.50 34.967 0.93 2.26 25 trace 174 200 0.454
204 13.28 34,954 0.77 2.38 27 trace 172 250 0.538
249 12.53 34.908 0.50 2.53 31 trace 161 300 0.613
304 11,19 34.829 0.22 2.76 38 0.00 - 142 400 0.744

• 404 9.30 34.728 0.22 2.76 49 0.00 118 500 0.856
503 7.81 34.645 0.46 3.06 56 0.00 103 600 0.954

• 605 6.94 34.617 0.71 3.10 65 0.00 92 700 1.044
706 6.37 34.599 0.84 3.40 72 0.00 86 800 1.126
809 5.36 34 .582 1.14 3.25 87 0.00 76 1000 1.272
912 4.91a) 34.578 1.37 3.21 94 0.00 71
1017 4.68 34.581 1.38 3.28 100 0.00 69 ‘

1222 3.72 34.606 1.62 3.66 123 0.00 57

4 HORIZON; October 2, 1960; 0340 GCT; 2’13’S, 82’OO’W; soundI ng, 1330 fm; wind, 160’, force
5 kt; weather , cloudy; sea , moderate; wire angle, 10° .

o 20.34 34.297 4.96 0.65 9 0.11 376 0 0.000
• 10 20.32 34.284 4.98 0.62 11 0.12 378 10 0.038

24 20.34 34.284 4.98 0.58 11 0.12 378 20 0.076
• 33 20.00 34.377 4.79 0.73 8 0.18 362 30 0.113

• 42 16.07b) 35.021 2.88 1.74 12 0.85 224 50 0.172
62 15.20 35.057 2.00 1.86 17 0.32 202 75 0.223
86 14.66 35.031 1.77 2.02 20 0.06 193 100 0.272

107 14.40 35.012 1.71 2.02 21 0.04 190 150 0.364
• . 

160 13.60 34.965 1.19 2.26 22 trace 176 200 0.451
213 12.81c) 34.916 0.56 2.65 28 trace 165 250 0.532
261 12.10 34.882 0 .25 2.79 35 0.00 154 300 0.607

• • 319 10.68 34.792 0.16 3.02 40 0.00 136 400 0.737
424 8.80 34.690 0 .22 3.12 52 0.00 114 500 0.847

- 528 7.52 34.629 0 .47 3.31 59 0.00 100 600 0.946
635 6.86 34 .599 0 .70 3.29 66 0.00 93 700 1.037
742 5.84 34.584 0.96 3.31 78 0.00 82 800 1.118
850 4.94 34.571 1.37 3.42 90 0.00 72 1000 1.262
958 4.63 34.576 1.15 3.39 99 0.00 . 68

1066 4.12 34.589 1.14 3.42 112 0.00 62
1278 3.58 34.604 1.69 3.42 126 0.00 56

4A HORIZON; October 3, 1960; 0319 GCT; 2 °28’S, 81 37’W; sounding, 1360 fm; wind, 195’, force
4 kt; weather , cloudy; sea , missing; wire angle, 0 3 .

0 21.72 33.791 4.95 0.61 3 0.04 452
5 21.71 33.781 4.85 0.42 4 0.03 452

15 21.72 33.796 4.85 0.41 • 6 0.03 451
29 16.82 34.968 2.87 1.78 11 0.69 244
49 15.25 35.048 1.88 1.92 16 0.22 204

• 74 14.82 35.048 1.14 2.01 16 0.05 195
98 14.34 35.006 1.35 2.19 21 

• 
trace 188

151 13.58 34.960 0.98 2.42 23 0.00 176
200~ 13.12 34.937 0.71 2.54 25 0.00 169
304 11.88 34.873 0.19 3.00 31 0.00 150

a) One thermometer only.
b) Alternate value, 16.85 °C.
c) Alternate value , 13.14 C.

2
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OBSERVED COMPUTED ] $10

Z T S 02 PO4 -P 8103 N03-N 6.~’ Z AD’ STEP-I
m ‘C .t. ml/L gig at/L gig at/L gig at/L 166cm3/g in dye in

HORIZON ; October 3, 1960; 0644 OCT; 2 °41’S, 8l ° 17’W; sounding, 1105 fm ; wind, 215 , lore. 45
9 kt; weather , cloudy; sea , very rough; wire angle, 11.

0 22.05 33.840 4.93 0.57 4 0.05 454
5 22.03 33.837 4.94 0.45 5 0.03 454

15 22.05 33.837 4.92 0.38 6 0.04 454
29 20.20 34.314 4.28 0.99 7 0.26 372
48 15. 86 35.031 2.22 1.78 15 0.44 218
73 14.78 35.038 1.89 • 1.78 18 0.04 194
96 14.52 35.004 1,32 2.15 22 trace 192

149 13.72 34.9 67 1.03 2.39 24 trace 179
196 13.18 34 .943 0.90 2.54 25 0.00 170
298 11.50 34.849 0.15 2.99 34 0.00 145

• HORIZON; October 3, 1960; 1023 OCT; 2’57’S, 80 55’W; sounding, 130 fm; wind , 21V, force 4C
3 kt; weather , overcast; sea, moderate; wire angle, 2 8 .

0 22.20 33.847 4.88 0.41 4 0.02 457
4 22.18 33.846 4.88 0.45 4 0.02 457

11 22.17 33.853 4.82 0.45 5 0.03 456
21 17.55 34.816 3.08 1.66 11 0.63 271
35 16.68 34.901 2.48 1.88 12 0.51 244
52 15.79 34.989 1.93 1.97 14 0.26 220
68 14. 86 35.020 1.52 2.18 18 0.03 198

106 14.27 34.990 1.26 2.39 20 trace 188
• 137 14.16 34.987 1.16 2.41 22 0.04 185

183 13.26 34.941 0.78 — a) -a) - a) 172

HORIZ ON; October 3, 1960; 1215 OCT; 3°02’S, 80°47 ’W; soundI ng, 40 fm; wind , 210’, force 40
3 kt; weather , overcast; sea, moderate; wire angle, 05’.

0 22.39 33.828 4.87 0.54 3 0.00 464
5 22 .37 33.828 4.87 0.53 3 0.00 463

10 22,40 33.827 4.88 0. 52 3 trace 464
‘
~
‘ 25 19.09 34.551 3.81 1.23 8 0.40 327

39 17.38 34.839 2.99 1.54 11 0.58 265
54 14.95 35.030 1.57 2.06 19 0.08 199

HOR IZON ; October 3, 1960; 1442 OCT; 3°11’S, 80 °33’W; sounding, 30 fin; wind, 130 , force 4E
4 Id; weather , overcast; sea , moderate; wire angle, 15° .

0 22.96 33.824 4.94 0.38 5 trace 480
5 22.94 33.822 4.92 0.35 7 trace 480
10 22.94 33.822 4.94 0.40 7 trace 480
24 18.96 34.518 2.88 1.48 15 0.53 326
37 15. 98 34.946 1.50 2.27 25 0.38 226
52 15.81 34.968 1.38 1.93b) 27 0.42 222

a) Mud in water. •

b) Possibly insufficient etannous chloride .

•1
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- •
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OBSERVED COMPUTED

ST
~

P-X z T 8 03 P04-P 8103 1403-N 6T z AD’
in ‘C mi/L gig sI/L gig si/L gig at/L iO5cm% in dye in

• 5 HORIZON; October 8, 1960; 1333 GCT ; 6°02’S, 81°18’W; soundIng, 810 fin; wind, 120°, force
8 kt; weather, drizzle; sea , very rough; wire angle, 20 ° .

0 15.34 35.032 2.28 2.05 28 0.35 207 0 0.000
10 15.32 35. 025 2.18 2.00 30 • 0.32 207 10 0.021
24 15.14 35.023 1.92 1.95 28 0.35 204 20 0.04 1
32 15.07a) 35.028 1.83 1.95 24 0.42 202 30 0.062
61 14.66 85.036 1.51 1.80 20 0.36 192 50 0.102

• 95 14.28 35.015 1.53 1.77 21 0.04 186 75 0.150
127 14.03 34.992 1.55 1.77 23 0.03 184 100 0.197
156 13.98 34.996 1.21 1.92 25 0.02 182 150 0.289

• 189 13.50 34.970 0.72 2.19 26 trace 174 200 0.377
• • 208 13.29 34.956 0.52 2.16 26 0.02 171 250 0.462

• 255 12.84 34.930 0.39 2.27 29 0.00 165 300 0.54 1
311 11.57 34.854 0.15 2.54 36 0.00 147 400 0.680
414 9.84 34.750 0.14 2.92 45 0.00 126 500 0.799
515 8.18 34.664 0.15 2.87 53 0.00 106 600 0.901
619 7.05 34. 619 0.29 3.11 64 0.00 94 700 0.992
722 6.12 34.581 0.48 2.97 74 0.00 85 800 1.076
828 5.47 34.578 0.81 2.97 82 0.00 77 1000 1.223
931 4.82 34.575 1.10 2.97 95 0.00 • 70

1039 4.44 34.584 1.30 2.97 103 0.00 66
1248 3.80 34.595 1.66 2.97 121 0.00 59

6 • HORIZON ; October 8, 1960; 2325 GCT; 8° 23’S, 81’54’W; sounding, 2695 fm; wind, 150’, force
• 19 kt; weather , overcast; sea, high ; wire angle , 17°.

• 0 17.18 35.062 4.08 1.38 12 0.64 245 0 0.000
10 17.20 35.057 4.10 1.26 13 0.64 246 10 0.025

• 24 17. 08 35.058 3.75 1.44 13 0.71 243 20 0.049
• 33 16.60 35.057 2.51 1.69 15 0.87 233 30 0.073

• 42 16.lOa) 35.050 1.91 1.76 15 0.70 223 50 0.119
52 15.70 35.047 1.30 1.89 17 0.61 214 75 0.170

• 84 • 14.50 35.028 0.60 1.97 21 0.08 190 100 0.218
119 14.18 35.011 0.56 1.97 22 0.04 184 150 0.310
156 13.88 34.990 0.40 2.11 24 0.02 180 200 0.897

- 208 12.91 34.942 0.20 2.24 28 0.02 166 250 0.479
256 12.44 34.913 0.14 2.24 29 0.00 159 300 0.554
312 10.97 34.818 0.08 2.44 37 0.02 139 400 0.686
416 9.26 34.717 0.14 2.63 49 trace 118 500 0.799

,~ 520 7.97 34.650 0.14 2.73 56 trace 104 600 0.899
626 6.72 34,597 0.32 2.73 66 0.00 91 700 0.989

• ~~‘ 732 5.88 34.573 0.55 2.77 76 trace 83 800 1.072
839 5.29 34.562 0.81 2.84 85 0.00 77 1000 1,219

• 947 4.73 34.566 1.16 2.77 ‘ 94 0.00 70• 
1055 4.38 34,573 1.30 2.62 103 0.00 66

• 1265 3.72 34.584 1.63 2.65 115 0.00 59

a) One thermometer on1y.

‘S 

~l
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L • OBSERVED COMPUTED $10
• 

Z T 8 
• 

02 P04-P $103 1402-NJ 6.~. Z AD’ STEP ”!
• 

in ‘C %. mi/L gig si/L gig at/L gig at/L 1~~cin3’g in dye in

• 
• 

HORIZON; October 9, 1960; 0809 GCr~ 8’43’S, 82’27’W; sounding, 2310 fin; wind, 155’, force 7

3 kt; weather, overcast; sea, very rough; wire aegIs, 24’.
0 17.62 35.067 4.55 1.43 14 0.44 255 0 0.000
10 17.62 35.064 4.52 1.38 18 0.44 256 10 0.026
23 17.52 35.059 4.35 1.41 15 0.46 254 20 0.051• 
31 15.80 35.051 1.87 1.79 18 0.51 216 30 0.075
40 14.70 35.040 • 0.67 2.14 21 0.31 193 50 0.117
51 14.33 35.024 0.42 2.14 23 0.04 187 75 0.163
81 13.98 35.007 0.25 2.32 25 0.04 180 100 0.208
114 13.61a) 34.983 0.17 2.30 26 0.02 176 150 0.296
150 • 13.34 34.968 0.19 2.19 25 0.01 lfl 200 0.380
199 12.89 34.944 0.12 2.45 28 0.01 165 250 0.459
244 12.08 34.891 0.12 2.45 32 0.01 153 300 0.533
301 11.38 34.853 0.11 2.52 36 0.07 144 400 0.666404 9.54 — — — — - 500 0.780
508 7.98 34.646 0.12 2.86 54 0.01 104 600 0.880
613 6.95 34.601 0.27 3.01 64 0.00 94 700 0.971

• 719 6.08 34.578 0.40 3.01 73 0.00 84 800 1.054
823 5.38 34.565 0.83 3.01 83 0.00 77 1000 1.200
933 4.73 34.570 1.19 2.80 92 0.00 70

• :. 1041 • 4.38 34.565 1.28 2.80 99 0.00 66
1251 3.64 34.585 1.67 2.91 116 0.00 58

HORIZON; October 9, 1960; 1914 GCT; 7’02’S, 82’66’W; soundIng, 2250 fm; wInd, 140’, force . 8
13 Id; weather, cloudy; sea, missing; wire angle, 18’.

F. 0 17.95 35.070 4.91 1.26 18 0.44 263 0 0.000
10 17.90 35.057 4.96 1.28 20 0.44 262 10 0.028

• 24 17.46 35.052 4.50 1.34 21 0.48 253 20 0.052
33 16,78 35.041 3.52 1.45 18 0.55 238 30 0.077
51 15.41 35.033 1.45 1.94 21 0.51 210 50 0.123
75 14.20 35.009 0.32 2.11 27 0.05 186 75 0.172

104 13.80 34.991 0.20 2.26 29 0.05 179 100 0.218
137 13,30 34.955 0.15 2.09 29 0.02 172 150 0.305
165 12.93 34.936 0.12 2.31 30 0.01 166 200 0.387
207 12.57 - 34.919 0.19 2.20 29 0.01 160 250 0.466
254 11.96 34.882 0.16 2.31 34 0.02 152. 300 0.539
307 11.04 34.822 0.17 2.33 36 0.00 140 400 0.670
409 8.99 34.693 0.12 2.70 48 0.00 ii? 500 0.781
511 7.64 34.624 0.10 2.78 57 0.00 102 600 0.879
615 6.59 34.585 0.28 2. 62 67 0.00 91 700 0.968
720 5.93 34.569 0.48 2.71 75 0.00 84 800 1.050
826 5.28 34 555 0. 79 2.60 85 0.00 77 1000 1.196
934 4.72 34.556 1.11 2.64 91 0,00 71

1043 4.28 34.562 1.33 2.37 105 0.00 66
1254 3.61 34.587 1.72 2.47 118 0.00 57

a) One thermometer only. •

a 
S



Sb ‘ OBSERVED COMPUTED

• STEP-I • 2 T 8 0.2 P04-P 8t0~ $03-N 6T z AD’

• • • in 
S
c %. wilL gig si/L ~g si/L gig si/L iô5C~ 3~ in dye in

• 9 • HORIZON; October 10, 1960; 0314, 0610 OCT; 7’32’8, 83’48’W; sounding, 2210 fm; wind, 120°,
force S kt; weather, overcast; sea, missing; wire angle 16°, 13’.

0 18.11 35.094 5.08 1.32 16 0.35 265 0 0.000
10 18.12 35.090 5.07 1.39 19 0.36 265 10 0.026
28 18.12 35.090 5.07 1.34 17 0.36 265 20 0.053
52 17. 60 36.092 4.32 1.51 13 0.53 253 30 0.080
61 15.31a) 35.053 0.92 2.13 15 0.51 206 50 0.133
79 14.14 34.995 0.39 2.31 23 0.03 185 75 0.189

104 13.60 34.961 0.19 2.39 26 trace 177 100 0.235
131 13.12 34.941 0.14 2.47 29 trace 170 150 0.320
155 12.78 34.926 0.31 2.39 29 trace 163 200 0.400
208 11.87 34. 870 0.14 2.56 33 trace 151 250 0.474
254 11.32 34. 837 0.14 2.59 34 0.00 144 300 0.544

• 
. 309 10.78a) 34.795 0.10 2.59 39 0.00 138 400 0.673

410 9.16 34,705 0.12 2.87 45 0.00 118 500 0.785
613 7.58 34.613 0.12 2.92 55 0.00 102 600 0.883
615 6.50 34.575 0.21 2.95 67 0.00 90 100 0.971
718 5.78 34.559 0.43 3.18 73 0.00 82 800 1.052
821 5.08 34 .546 0.84 3.18 85 0.00 76 1000 1.196

• 925 4.64 34.552 1.15 3.05 93 0.00 71
1028 4.24 34.565 1.39 3.05 105 0.00 65
1235 3.58 34.583 1.68 3.05 123 0.00 57

1137 3.88 34.568 1.53 2.79 109 0.01 62
1442 3.16 34.611b) 1.77 2.75 132 0.01 52

• 
• 1756 2.58 34.633 2.06 2.47 147 0.00 45

• 2061 2.22 34.650 • 2.31 2.71 157 0.00 41
2388 1.94 34.671 2.62 2.15 159 0.00 37

• 

• 
2720 1.82 34.678 2.87 2.53 162 0.00 36
3067 1.78 34.676 2.96 2.53 160 0.00 35
3358 1.80 34.6840) 3.01 2.49 160 0,00 34

• ‘ 3651 1.82 34.884 3.07 2.57 155 0.00 34
3945 1.83 34.686 3.14 2.49 155 0.00

• 10 HORIZON; October 10, 1960; 1803 OCT; 8’OZ’S, 84’45’W; souncthW, 2300 fm; wind, 140 ,
force 10 Id; weather , overcast ; sea, very rough; wire angIe, 14’.

0 18.46 35.198 5.00 1.42 11 0.53 266 0 0.000
10 18.40 35.192 4.98 1.49 13 0.54 265 10 0.027
25 18.31 36,193 4.99 1.48 14 0.54 263 20 0.053
34 18.30 35.201 5.00 1.48 12 0.53 262 30 0.079
44 18.28 35.198 4.96 1.51 10 0.52 281 50 0.132
63 18.10 35.173 4.64 1.51 11 0.53 260 ‘ 75 0.189
76 14.72 35. 035 0.46 2.10 24 0.03 194 100 0,237

105 14.30 35.015 0.35 2.10 24 0.01 187 150 0.328
• 160 13.66 34.971 0.26 2.25 26 0.00 177 200 0.416

211 13.34 34.982 0.13 2.32 27 ‘ 0.00 172 250 0.501
• 258 12.14 34.927 0.17 2.27 27 0.00 163 300 0.580

314 11.76 34.862 0.12 2.23 33 0.00 150 400 0.721
416 9.90 34.147 0.10 2.59 44 0.00 126 500 0.840
517 7.98 34.631 0.12 2.75 54 0.00 108 600 0.943
619 6.88 34.587 0.14 2.71 64 0.00 95 700 1.034
724 5.90 34.558d) 0.32 2.79 75 0.00 84 800 1.117
827 5.20 34.547 0.72 2.98 84 0~0O 77 1000 1.263
933 4.76 34.555 1.03 2.94 95 0.00 71
1037 4.32 34.560 1.27 2.71 105 . 0.00 66
1242 , 3.60 34,581 1.70 2.69 119 0.00 58

a) One thermometer only.
b) Alternate value , 34,829%,.
c) Alternate values, 34 . 694 end 34.700%, .
d) Alternate value, 34.565%, .

S •

• , •
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• OBSERVED COMP UTED
J 

$10
Z T 8 03 P04-P 8103 1403-14 6T Z AD’ STEP ’I

• 
. 

. 
in C %. inl/L gig at/L gig at/L gig at/L 1&1cm~’g in dye in]

H ORIZON ; Octobe r 11, 1960; 0521 OCT; 8’55’S , 86’12’W ; sounding , 2210 fin; wind , 110 ,
force 4 kt ; weather , overcast; sea , missing; wire angie , 09’.

0 19.41 35.236a ) 4 .97 1.19 11 0.40 286 0 0.000
54 19.24 35.228 4.89 1.28 15 . 0.44 282 10 0.029
78 15.00 35.041 0.13 2.26 24 0.26 200 20 0.057
87 14.40 35.014 0.07 2 .26  26 0.08 190 30 0.08 5
92 14.20 35.009 0.10 2.26 25 0.08 186 50 0.142
97 14.05 35.008 0.10 2 .43  26 0 .03  183 75 0.203

107 13.75 34.976 0.10 2 .38  26 0.02 179 100 0.251
132 13.27b) 34.958 0 .20 2.38 28 0.01 170 150 0.338
171 12.65 34.930 0.27 2.33 28 0.02 161 200 0.418

• 215 12.18 34.899 0.15 2.38 30 0.02 155 250 0.495
262 11.62 34.858 0.14 2.38 34 0.02 148 300 0.567
319 10.78 34.804 

• 
0.19 2.45 37 0.01 136 400 0.697

425 8.92 34.689 0.10 2 .76 47 0.01 116 500 0.809
• 529 7.40 34.608 0 .12 2.81 56 0.01 100 600 0.907

• 636 6.45 34.572 0.18 2.86 67 0.00 90 700 0.996
744 5.70 34.559 0.38 2 .73  74 0.00 82 800 1.077
850 5.10 34.547 0.75 3.08 86 0.00 76 1000 1.224
957 4.68 34.553 0.96 3.09 89 0.00 71

• 1064 4.30 34.555 1.24 2.91 100 0.00 67
1274 3.58 34.582 1.69 2.76 115 0.00 58

HORIZ ON; October 11, 1960; 1845, missing GCT; 9’47’S, 87 °39’W; sounding, 2310 fin; wind , 12
110 , force 13 Id; weather , overcast; sea , rough to very rough; wire angle, 27 , 34’.

0 19.22 35.311 5.07 1.70 14 0.49 276 0 0.000
23 19.16 35.298 5.06 1.48 14 0.51 274 10 0.028
41 19.16 35.292 5.04 1.44 12 0.50 275 20 0.055
58 19.08 35.313c) 5.01 1.40 9 0.52 272 30 0.083

• 70 15.72 35.083 1.84 1.99 11 0.36 212 50 0.131
79 14.86 35.006 0.76 2 .33 17 0.07 199 75 0.197
99 13.44 34.870 0.4 8 2.60 20 trace 180 100 0.245

128 12.64 34.878 0.19 2.41 28 trace 165 150- 0.329
156 12.18 34.896 0.38 2.4 9 30 trace 155 200 0.405
192 11.74 34.878 0.32 2.74 31 t race 148 250 0.478
235 11.45 34. 854 0.24 2.69 34 trace 145 300 0.548
285 10.94 34.813 0.34 3.09 34 0.00 139 400 0.67 6
376 9.79 34.744 0.30 3.31 39 0.00 124 500 0.789
471 8.24 34.650 0.29 2.99 • 45 0.00 108 600 0.888
567 7.04 34.574 0.39 2.97 54 0.00 98 700 0.976
664 6.17 34.557 0.46 2.99 63 0.00 87 800 1.057
761 5.45 34.536 0.78 3.27 71 0.00 81 1000 1.203
860 4.86 34.538 1.01 3.19 84 0.00 74
959 4.46 34.551 1.31 3.03 92 0.00 69

• 1160 3.70 34. 567 1.73 2.95 108 0.00 60’

964 4.54 34.567d)- - 1.27 2.96 88 0.00 70 -
1250 3.49 34.590 1.75 2.90 117 0.00 56
1545 2.86 34.622 2.00 2.76 132 0.00 48

• 1832 2.41 34 .642 2.30 2.76 144 0.00 43
2138 2 .12  

- 34.662 2.46 2.61 150 0.00 39
2449 1.89 34.669 2.67 2.68 151 0.00 36
2774 1.83 34. 675 2.83 2.64 156 0.00 36
3044 1.80 34.683e) 2.98 2.66 148 0.00 36 . 

-

3319 1.80 34.685 3.06 2.69 147 0.00 36
3597 1.80 34.695f ) 3.19 2.59 • 147 0.00 34
3880 1.80 34.700 3.22 2.53 147 0.00 34

a) Alternate value, 35.228%, .
b) One thermometer only.
c) Alternate vale., 35.324%..
d) Alternate value, 34.543%,.
e) Alternate value, 84.690%.. •

f )  Alternate value, 34.684%. .

~~~~~~~~~~~~~~ 
:~~ 
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$10 OBSERVED COMPUTED
• STEP-I 2 T 8 0~ P04-P ~ O3 $03-N 6? Z AD’

in ‘C .1, mi/L gig si/L ~~~ si/L gig si/L i5~c.~~ in dye in

13 HORIZON; October 12, 1960; 1043 OCT; 10 35’8, 89’06’W; sounding, 2210 f in ;  wInd. 120°.
for ce S ki; weather , cloudy; sea , missing; wire angle, 22 .

4 -~~ , 0 19.64 35.503 5.08 1.45 8 0.49 
• 

272 0 0.000
28 19.65 35.492 5.08 2.18 11 0.49 273 10 0.027
51 19.66 35.489 5.09 1.29 9 9.49 274 20 0.055

• 78 19.66 35.495 4.98 1.21 6 0.49 274 30 0.082
101 16.50 35.178 2.84 1.71 7 0.08 222 50 0.137

F . 115 15.10 35.011 1.35 2.30 14 0. 02 204 75 0.205
128 13.86 34.882 0.71 2.55 20 0.00 188 100 0.268

• 
•~~ 141 13.08 34.879 0.12 2.80 26 0.00 173 150 0.367

187 11.85 34.853 0.15 2.80 33 0.00 153 200 0.447
200 11.67 34.848 0.16 2. 80 33 0.00 149 250 0.519
245 11.08 34.818 0.20 2.70 35 0.00 141 300 0.587
297 10.4 6 34. 782 0.2 8 2.75 38 0.00 134 400 0.714
393 9.28 34.693 0.36 2.73 39 0.00 121 500 0.827
488 8.10 34.628 0.52 2. 86 45- 0.00 108 600 0.928
588 7.06 34.573 0.29 3.16 54 0.00 98 700 1.019

F • 688 6.15 34.543 0.48 3.21 63 0.00 88 800 1.103
• - , 788 5.42 34 .529 0.72 • 3.21 74 0.00 81 1000 1.251

890 4.83 34.530 1.09 3.16 82 0.00 74
992 4.42 34 .543 1.39 2.96 91 0.00 69 -. ‘ .

1195 3.67 34.564 1.63 2.96 110 0.00 60

14 HORIZON; October 12— 13, 1960; 2152, 0055 OCT; 11’26’8, 90°24’W; sounding, 1860 fin; wind,
090 °, force 14 Id; weather, cloudy; sea, missing; wire angle. 29° , 31’.

- 0 19.66 35.62 1 5.22 1.12 7 0.44 264 0 0.000
31 19.48 35.590 4.92 1.12 8 0.44 282 10 0.026

• 57 19.49 35.594 5.02 1.10 7 0.44 262 20 0.053
. - 86 17.15 35.335 3.55 1.62 8 0.30 225 30 0.079

94 15.9 5 35.105 2.77 1.70 8 0.04 215 50 0.131
108 14.82 34.978 1.73 2.12 13 0.03 200 75 0.197
116 14.18 34.949 0.27 2.64 19 0.00 189 100 0.255
134 13.4 9a) 34.945b) 0.17 2.58 23 0.00 176 150 0.349
160 12.84 34.940 0.17 2.62 28 • 0.00 164 200 0.430
186 12.41 34.913 0.15 2.58 29 0.00 • 159 250 0.506
228 11.92 34.891 0.18 2.55 -32 0.00 151 300 0.577
278 11.37 34.846 0.30 2.63 ‘ 33 0.00 143 400 0.709f l 369 10.06 84.759 0.30 2.83 36 0.00 128 500 0.824

• 
• 464 8.73 34.680 0.25 2.98 • 43 0.00 114 600 0.926

• • 562 7.53 34.605 0.42 2.97 48 0.00 102 700 1.017
- I 657 6.41 34.585 0.50 3.13 66 0.00 89 800 1.100

753 5.76 34 .542 0.65 3.19 85 0.00 84 1000 1.248
852 5.09 34.527 0.92 3.14 75 0.00 77
952 4.66 24.539 1.40 3.11 85 0.00 70

1158 3.80 34.558 1.73 2.98 100 0,00 62

954 4.59 34.542 1.31 3.01 89 0.00 70
• 1236 3.56 34.573 1.73 2.98 114 0.00 58

1528 2.90 34.612 1.41 2.98 132 0.00 50
• 1810 2.48 34.632 2.08 2.68 143 0,00 44

• 2109 2.15 34.653 2.20 2.65 149 0.00 40
2417 1.92 34.670 2.70 2.68 154 0.00 37 • 

•

3006 1.80 34.682 2.25 2.63 154 0.00 36
• 3281 1.78 34.687 3.26 2.42 148 0.00 34
- 
, • 3560 1.78 34.688 2.42 2.55 149 0.00 34

a) On. thermometer only,
b) Alternate valus, 34.935%,.



r

[ OBSERVED COMPUTEDJ $10

T Z T 8 02 P04 -P 8103 N03-N 6T Z AD’ STEP-I
m ‘C %. mi/L gig at/L gig at/I.. gig at/L iO5cm3/g in dye in

HORIZON ; October 13, 1960; 1855 OCT; 13’18’S. 89’35’W; sounding, 2160 fin; wind , 080°, IS
fore. S kt; weather, cloudy; sea, missing; wir• angie, 33’.

0 19.40 35.643 5.08 0.87 8 0.30a) 256 0 0.000
38 19.36 35.650 4.96 0.87 13 0.26 254 10 0.026
75 19.36 35.653 4.92 0.87 11 0.26 254 20 0.051
113 19.32 35.658 4.94 0.92 7 0.26 253 30 0.076
121 19.32 35.651 4.94 0.92 5 0,23 252 50 0.127
130 19.20 35.625 4.89 0.91 ‘7 0.25 253 75 0.191
138 16.74 35.183 3.81 1.33 9 0.09 227 100 0.254
146 15.65 35.032 2.95 1.70 11 0.02 214 150 0.370
166 13.99 34.843 1.96 2.14 16 0.01 192 200 0.464
182 12.9~ 34.742 1.37 2.40 18 0.02 180 250 0.541
224 11.73 34.797 0.14 2.81 33 0.01 154 300 0.610
270 10.70 34.772 0.20 2.85 36 0.01 138 400 0.734
360 9.56 34.746 0.41 2,82 38 trace 121 500 0.844
450 8.42 34.656 0.44 3.04 42 trace - 111 600 0.944

• 542 7.39b) 34 .583 0.48 3.12 49 trace 101 700 1.034
635 6.34 34.538 0.61 3.21 56 trace 91 800 1.118
729 5.84 34.530 0.65 3.27 65 trace 86 1000 1.268
824 5.26 34.534 0.69 3.41 76 trace 79
922 4.76 34.536 1.04 3.29 86 0.00 73
1124 3.94 34.552 1.55 3.24 103 0.00 63

HORIZON; October 14, 1960; 1905, 2113 OCT ; 15’40’S, 87 58’W; sounding, 2200 fm; wind, 16 
-

120 , force 4 kt; weather , partly cloudy; sea , missing; wire angle, 30’, 34’.
0 18.78c) 35.549 5.12 0.62 10 0.10 247 0 0.000

40 18.76 35.536 4.84 0.67 12 0.10 248 10 0.025
86 18.72 35.541 5.04 0.65 9 0.10 246 20 0.049

129 18.71 35.534 5.05 0.67 8 0.10 247 30 0.074 - 
• -

146 18.63d) 35.530 5.02 0, 71 5 0.10 245’ 50 0.124
162 18.31. 35.453 4.71. 0.82 8 0.22 244 75 0.185
181 14.94 34.927 • 2.81 1.63 13 0.01 206 100 0.247
189 14.33 34.838 1.95 1.99 16 0.01 200 150 0.370
198 13.70 34.804 1.15 2.30 16 0.02 190 200 0.479
206 13.37 34.805 0.68 2.43 20 0.01 184 250 0.566
257 12.22 34.860 0.10 2.62 36 2.98 159 - 300 0.643
309 11.18 34.789 0.18 2.65 36 0.03 144 400 0,777
416 9.22 34.685 0.37 2.60 38 0.03 121 500 0.893

‘ I , 514 7.90 34.609 0.57 2.70 44 0.00 106 . 600 0.996
608 6.81b) 34.539 0.79 2.83 47 0.00 97 700 1.090 —

705 6.08 34.518 0.81 2.86 56 0.00 89 800 1.176
810 5.44 34.517 0.88 3.06 67 0.00 82 1000 1.328
898 4.96 34.527e) 0.91 3.03 76 0.00 75

1009 4.48 34.540f) 1.26 3.00 89 0.00 70
1219 3.61 34.562 ‘ 1.80 2.91 107 0.00 60

1151 3.92 34.551 1.59 2.98 101 0.00 63
1437 3.09 34.593g) 2.01 2.73 122 0.00 52
1733 2.56 34.616 2.45 2.65 131 0.00 46
2018 2.22 34 .641 2.68 2.40 138 0.00 42
2324 1.98 34.668 2.96 2.40 140 0.00 37
2638 1.84 34.674 3.’08 2.40 149 0.00 36
2960 1.81h) 34.681 3.18 2.42 150 0.00 36
3232 1.80 34.693 3.20 2.47 151 0.00 34
3505 1.78 34.,686 3.29 2.47 151 0.00 34
3778 1.79 34.694 3.43 2.45 143 0.00 34
4054 1.78 34 .699 3,51 2.45 137 0,00 34

a) Approximate value.
b) One thermometer only.
c) Alternate value, 18.88’C.
d) Alternate value, 18.84’C.
a) Alternate value , 34.519%. .
1) Alternat, value, 34.553%.. 8
i) Alternat, vaIn., 34.604%, .
h) Alternate valu., 1,S6’C.

‘l - a

--
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SbO OBSERVED COMPUTED

STEP -I Z 2 8 02 P04-P 8103 $03-N 6T Z AD’

in ‘C %, 
- 
mi/L gig st/L gig si/L gig si/L iO5cm~’g in dye a

‘ 17 HORIZON; October 15, 1960; 1050 OCT; 14 °49’S, 86° 26’W; sound ing, 2540 fin; wInd, 085 ,
force 18 kI ; weather, cloudy; sea , very rough ; wire angle, 27 ° .

0 18.87a) 35.545 5.06 0.54 7 0.04 245 0 0.000
41 18.70 35.545 5.07 0.56 10 0.05 246 10 0.025
88 18.66 35.533 5.08 0.57 8 0.05 246 20 0.04 9
133 18.66a) 35.544 5.06 0.57 6 0.06 246 30 0.074
151 16.68 35.246 4.44 0.89 5 0.10 222 50 0.123
168 14.60 34.845 3.44 1.24 9 0.01 206 75 0.184
184 13,24 34.681 2.78 1.65 14 0.00 190 100 0.246
193 12.96b ) 34.652 2.51 1.74 13 0.00 187 150 0.363

- • 203 12.44 34.626 2.26 1.85 14 0.00 180 200 0.464
211 11.98 34.585 1.95 1.95 16 0.00 174 250 0.54 8

• • 258 11.08 34.707 0.44 2.41 34 , 0.00 149 300 0.620
312 10.36 34.733 0.17 2 .62  35 • 0.00 135 400 0.747
420 8.22 34.589 0.58 2.65 40 0.00 113 500 0.856
520 6.94 34.538 0.94 2.66 44 0.00 99 600 0.952
618 6.04 3+.508o) 1.10 2.10 51 0.00 90 700 1.039
720 5.40 34.508 0.99 2.74 66 0.00 82 800 1.119
826 4.87 34.520 1.05 3.01 76 0.00 75 1000 1.261
915 4.45 34.531 1.23 3 .05 86 0.00 70

1028 4.00 34.546 1.51 2.97 100 0.00 64
1243 3.40 34.575 1.79 2.88 113 

- 
0.00 56

18 \ HORIZON; October 15, 1960; 2139 GCT; 14 °03’8, 85°03’W; sound ing, missing; wind . 100’,
force 3 Id; weather, cloudy ; sea , missing; wire angle, 26’.

0 18.24a) 35.450 5.22 0.90 10 0.19 242 0 0.000
32 18.14 35.440 5.19 - 0.91 12 0.17 240 10 0.024
59 17.84 35.391 5.20 1.02 12 0.26 237 20 0.048
89 17.74 35.390 5.19 1.04 8 0.26 234 30 0.072

- - - 
- 

120 (16.7) 35.149 4.30 1.09 7 0.21 228 50 0.120
129 15.02 34.905 3.58 1.28 9 0.02 210 75 0.180

• : ‘ ‘ ‘ 138 14.39a) 34.810 3.15 1.43 12 0.02 203 100 0.238
148 13.86 34.756 2.68 1.67 13 0.02 • 197 150 0.346
169 .13.14 34 .723 1.60 2.03 17 0.02 186 200 0.437
186 12.46 34.739 0.64 2 .28  23 0.00 172 250 0.517

• 240 12.02 34.838 0.10 2.43 34 1.74 156 300 0.59 1

• 
290 11.32 34.815 0.10 2.64 36 0.66 145 400 0.724
386 9.60 34.697 0.46 2.66 37 0.00 125 500 0.839
481 8.26 34.631 0.32 2.70 - 46 0.00 110 600 0.940

• 577 6.94 34.57d) 0.50 2.81 51 0.00 96 700 1.030
675 6.10 34.530 0.55 2.81 62 0.00 88 800 1.113
774 5.44 34.528 0.64 2.86 75 0.00 81 1000 1.262

• 876 4.94 34.527 0.98 2.96 82 0.00 75
978 4.47 34.531 1.32 2.94 90 0.00 70

1181 3.78 34.558 1.55 2.86 ‘ 108 0.00 61

a) One thermometer only.
- 

. b) Alternate valu , 13.11 C.
c) Alternate value , 34.520%,.
d) On. analysis only. 

•

I0
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OBSERVED COMPUTED $10

Z T 8 02 P04-P 8i03 1403-N 6T z AD’ STEP-I
in C %, ml/L gig st/L ~g si/L gig at/L l&1cin~’g in dye in

HORIZON; October 16, 1960; 1328 , missing GCT; 13’ll’S, 83’32’W; sounding, 2590 fin; wind, 9
110’, force 10 Id ; weather , cloudy ; sea , moderate to very rough; wire angle , 15’. 15’.

0 18.34 35.427 5.23 1.14 7 0.42 246 0’ 0.000
• 33 18.36 35.429 5.15 1.15 8 0.43 246 10 0.025

62 17.16 35.425 5.07 1.21 8 0.43 232 20 0.04 9
76 17.10 35.271 5.05 1.21 4 0.51 229 30 0.074
85 (16.85) 35.248 4.86 1.25 3 1.00 225 • 50 0.123

105 15.27 35.015 2.55 1 .72  9 0.02 207 75 0.183
120 13.98*) 34 . 858 1.15 2.17 14 0.00 192 100 0.239
128 13.70 34.940 0.13 2.55 23 0.70 181 150 0.339
157 13.02 34.887 0.10 2 .55  25 0.10 172 200 0.421
207 12.06 34.895 0.10 2.55 31 0.00 153 250 0.498
255 11.40 34.843 0.14 2.55 34 0.00 144 300 0.567
310 10.82 34.805 0.16 2.56 35 0.00 138 400 0.69 8
413 9.12 34.666 0.22 2.66 39 0.00 120 500 0.812
515 7.76 34.602 0.28 2 .72 43 0.00 105 • 600 0.913
619 6.65 34 . 545 0.42 2.81 52 0.00 94 700 1.005
724 5.82 34.527 0.52 3. 02 61 0.00 86 800 1.089
829 5.21 34.524 0.73 2.94 70 0.00 79 1000 1.239
934 4.64 34.535 1.09 2 .91 85 0.00 72

1039 4.25 34.544 1.36 2.92 92 0.00 67
F 1246 3.52 34 .583  . 1.68 2.89 113 0.00 57

1087 4.13 34.558b) 1.40 2.98 98 0.00 64
1391 3.23 34.596 1.82 2 .88  120 0.00 54

• 1706 2.61 34.622 2.24 2 .70 132 0.00 46
2008 2.26 34.65 1 2.56 2.50 143 0.00 41
2332 2.00 34.662 2 .72  2 .53 150 0.00 38
2663 1.85 34.678 2.90 2.49 155 0.00 36
3005 1.84 34.679 3.00 2.50 158 0.00 36
3290 1.82 34.684 3.05 2 .50  156 0.00 36

• 3575 1.80 34.~~85 3.22 2.51 143 0.00 36
3861 i:so 34.685 3.35 2.45 143 0.00 36
4150 1.80 34.689 3.44 2.45 140 0.00 34

HOR IZON ; October 17, 1960; 0035 , 0136 GCT; 12 25’S, 82 °08’W; sounding, 2390 fm; wind, 20
120’, force 3 Id ; weathe r , cloudy; sea , missing; wire angle, 22 °, 24’.

0 18.08 35.221 5.24 1.49 14 0.51 - 254 0 0.000
* 32 17.89 35.218 5.12 1.50 • 15 0.50 250 10 0.025

59 17.84 35.2150) 5.06 1.50 16 0.57 250 - 20 0.050
82 17.48 35.218 4.51 1.50 10 0.68 241 30 0.075
91 15.26 35.035 1.53 2.06 13 0.05 206 50 0.126

101 14 28 34.919 0.43 2.41 20 0.02 194 75 0.188
123 13.08 34.891 0.13 2.60 32 3.12 172 100 0.244

• 142 12.70 34.888 - 0.12 2.60 33 3.47 165 150 0.333
174 12.22 34.875 0.12 2.61 34 1.77 158 200 0.412

• 
- 

~02 11.88 34.865 0.12 2.58 34 0.34 151 250 0.486
247 11.34 34.832 0.19 2 .58 34 0.00 144 300 0.556
303 10.606) 34.788 0.12 2.59 39 0.00 135 400 0.685
404 9.32 34.695 0.17 2.62 43 0.00 121 500 0.798
505 7.90 34.622 0.18 2.72 49 0.00 105 600 0.899
605 6.74 34.554 0.39 2.75 55 0.00 95 700 0.989

800 1.011
• 696.) 5.99 34.538 0.39 3.03 66 0.00 86 1000 1.219 °

795 5.28 34.529 0.73 3.03 76 0.00 79
898 4.70 34.531 1,00 3.03 88 0.00 72

1001 4.35 34 .540 1.28 2.92 94 0.00 68
1206 3.73 34.565 1.62 2.87 10’? 0.00 60

a) One thermometer only.
b) Alternate value, 34. 566%. .
C) Alternsi. value , 35.229%. .
d) Av.rsg. 0f 10.63 and 10.57°C.
e) LaM flvs Hansen bottles recast .
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$10 OBSERVED COMPUT ED - 

-

STEP-I a T 9 03 P04-P 8103 1403-N 6T Z AD’
in ‘C %, ml/L gig at/L gig sx/L gig st/L iO 5cm% a dye in

21 HORIZON ; October 17, 1960; 0949 OC’I’; 11°51’S, 81°12’W; sounding, 2390 fin; wind, 135 ,
force 10 Id; weather, cloudy; sea , very rough; wire angie , 06 ° .

0 17.52 35.194 5.29 1.08 17 0.49 244 0 0.000
10 17.52 35.194 5.29 1.04 12 0.49 244 

- 
10 0.024

44 17.25 35.174 5.11 1.09 10 0.59 239 20 0.04 9
65 17.22 35.200 5.09 1.30 10 0.56 237 30 0.073
79 16.66 35.138 3 .73  1.47 10 0.52 229 50 0.121
98 14.34 34.938 0.48 2 .35  21 0.04 194 75 0.179

108 13.76 34.909 0.24 2.38 24 0.00 184 100 0.233
123 12.96 34.860 0.18 2 .43  24 0.00 172 150 0.321
142 12.62 34.885 0.11 2.50 27 0.00 164 200 0.399
218 11.57 34.848 0.29 2 .45 33 0.00 147 250 0.472
265 11.12 34.821 0.30 2.50 36 0.00 142 300 0.542
323 10.44 34.774 0 .26 2.53 39 , 0.00 134 400 0.672 •
430 8.96 34 . 671 0.22 2.69 45 0.00 117 500 0.787
534 7.63 34.599 0.30 2.87 46 0.00 104 600 0.889 

- 

-

641 8.43 34.546 0.36 2.90 82 0.00 92 700 0.980
747 5.68a) 34.529 0.58 3.05 69 0.00 84 800 1.063
854 5.08 34.525 0.87 3.05 79 0.00 78 1000 1.214
961 4.66 34 . 536 1.03 2.92 85 0.00 72 -

1069 4.14 34.541 1.41 2.91 96 0.00 66
1280 3.48 34.573 1.72 2.92 113 0.00 58

22 HORIZON; October 17 , 1960; 1710 OCT; 11’27’8, 80’32’W; sounding, 2470 fin; wind, 130 ° ,
force 2 Id; weather, cloudy; lea, missing; wire angle, 07’.

0 17 .74 35.175 5.17 1.29 8 0.52 - 250 0 0.000
11 17.59 35.172 5.13 1.30 8 0.51 248 10 0.025
30 17.48 35.167 5.10 1.30 8 0.52 245 20 0.050
55 16.78 35.160 4.44 1.49 7 0.19 230 30 0.074
84 - 14.66 34.994 0 .32  2 .41 20 0.07 196 50 0.122 

-

94 14.27 34.976 0.15 2.51 23 0.29 189 75 0.177
108 14.06 34.983 0.15 2.51 24 0.45 184 100 0.226 

•
137 13.35 34.911 0. 19 2.59 27 2.05 176 150 0.316
182 13.03 34.920 0.15 2.59 28 1.61 169 200 0.398
216 12.00 34.873 0.15 2.62 31 0.00 154 250 0.475
264 11.46 34.839 0.16 2.62 32 0.00 146 300 0.547
323 10.64 34.787 0.15 2.70 36 0.00 156 400 0.678
431 9.06 34.681 0.16 2.77 40 0.00 118 500 0.794
538 7.55 34.597 0.25 2.75 49 0.00 102 600 0.896
645 8.52 34.556 0.27 2.93 83 0.00 92 700 0.987
751 5.69b) 34.538 0.42 3.14 69 0.00 83 800 1.070 • 

-

859 5.04 34.537 0.82 3.11 80 0.00 78 1000 1.219
965 4.54 34.543 1.15 3.03 89 0.00 70
1072 4.24 34.552 1.27 2.90 97 0.00 66 

• -

1282 3.46o) 34 , 578 1.65 2.88 115 ‘0.00 56

a) Average ofs.66 and5.71°C.
b) Average of5 .67 and 5.71’C. 

-
a) Average of 3.49 and 3.42 °C.
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OBSERVED COMPUTED $10

Z T S 02 P04-? 8iO3 N03-N 6T Z AD’ STEP—I
m ‘C %. ml/L gig at/L gig at/L gig at/L 1~~cm3/g m dye m

HORIZON ; October 17-18 . 1980; 2245, 0115 GCT; 11° 10’S, 80 °01’W; sounding, 2700+ fm; wi nd , 23
140 , force 12 Id; weather , cloudy; sea , missing; wire angle , 17 ° . 25 ° .

0 17.75 35.300 5.33 1.25 12 0.35 242 0 0.000
, 20 17.66 35.288 5.37 1.25 14 0.36 240 10 0.024

- 38 17.29 35.274 4.92 1.38 12 0.58 232 20 0.048
48 17.02 35.228 4.71 1.41 9 0.61 230 30 0.072
57 15,66 35 ,101 1.99 2.07 15 0.70 20~ 50 0.118
67 14.43 35.019 0.12 2.39 25 0.56 190 75 0.170

• 85 14.08 34.989 0.10 2.46 28 0.37 184 100 0 .217
117 13.76 34.972 0.07 2.49 28 0.22 179 150 0.306
144 13.54 34.961 0.07 2.49 28 0.07 176 200 0.392
189 13.18 34.945 0.09 2.50 29 0.06 170 250 0.473 ‘

234 12.58 34.905 0.10 2.57 31 0.02 162 300 0.549
282 11.78 34.860 0.15 2.62 34 0.00 148 400 0.683
372 10.25 34.755 0.25 2 .72  40 0.00 132 500 0.800
463 8.54 34.651 0.17 2.96 45 0.00 112 

• 
600 0.903

560 7 .42  34.581 0.26 2 .96  51 0.00 102 700 0.997
653 6.72 34.574a) 0.25 3.00 61 0.00 92 800 1.081
750 5.79 34 .533 — 3.10 67 0.00 85 1000 1.230
844 5.16 34.531 0.68 3.10 77 0.00 78
941 4.67 34.545 1.06 2.96 89 0.00 71

• 1134 3.90 34.561 • 1.48 2.91 109 0.00 62

1431 3.20 34.596 1.72 2.62 120 0.00 53
1713 2.63 34.634 1.99 2.59 144 0.00 46
1987 2.28 34.652 2.33 2.56 154 0.00 42
2252 2 .07b) 34.663 2.61 2.54 158 0.00 39
2504 1.90 34.680 2.87 2.54 156 0.00 36
2778 1.82 34.678 2~ 91 2.51 157 0.00 36
2996 1.81 34.681 3.01 2.51 157 0.00 36
3200 1.80 34.682 2.99 2.51 157 0.00 36
3400 1.83 34.681 3.04 2.51 157 0.00 36
3628 1.83 34.-686 3.07 2 5 2  154 0.00 35
3829 1.81 34 .688 3.17 2 5 0  152 0.00 34
4024 1.82 34 . 690 3.32 2 .41  146 0.00 34
4221 1.82 34.690 3.44 2.41 139 0.00 34

HORIZON; October 18, 1960; 0853 GCT; 10 °52’S, 79 °29’W; sounding,- 2080 fm; wind , 115 ° , 
- 

24
force 2 Id ; weather , cloudy; sea , missing; wire angle, 22 ’.

0 17 . 26 35.134 5 .14  1 .31  6 0.59 242 0 0.000
9 17.26 35 . 132  4 .90  1 .31  9 0.62 242 10 0.024

31 17.08 35.201 5.08 1.35 9 0.52 233 20 0.048
60 16.62 35.151 4 .73  1.50 7 0.59 227 30 0.072
82 15.26 (35.05) — - - — — 50 0.119
96 14.41 34.987 0.12 2.51 22 1.01 192 75 0.174

115 13.76 34.936 0.16 2.58 26 1.00 182 100 0.224
.141 13.10 34.902 0.16 2.64 30 3.03 172 150 0.314
177 12.56 34.895 0.16 2 .64  30 0.07 166 200 0.396

• 198 12.36 34.885 0 .12 2.64 30 0.04 159 250 0.473
242 11.70 34.853 0.16 2.64 32 0.00 150 300 0.546
295 11.14 34 816 0.18 2.68 36 0.00 142 400 0.679
390 9.69 34.714 0.17 2.76 39 0.00 126 500 0.793
487 8.09 34.627 0 .22 2.81 46 0.00 108 600 0.894
585 7.08 34.578 0.22 2.93 56 0.00 98 700 0.987
684 6.24 34.546 0.26 3.16 63 0.00 90 800 1.071
787 5.54 34 .537 0.49 3.16 74 0.00 81 1000 1.221
890 5.00 34 . 535 0.81 2.97 82 0.00 76
993 4.50 34 . 540 1.13 2.97 92 0.00 70

J 1194 3.84 34.669 1.46 2.95 107 0.00 61

a) Alternate value , 34.582% . . 
•

b) Average of 2. 05 and 2 . 09°C. 
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SIO OBSER VED - 
COMPUTED

STEP —I 2 T S 
- 

02 P04 -P 8103 N03-N 6T z

m C ‘ %, ‘ mi/L gig at/L gig at/L gig ai/L lO 5crn3/g in dyn m

25 HORIZON ; October 18. 1960; 1444 GC’F; 10°32’S , 78 °52’ W; sounding, 500 im ; wind , 130° .
fo rce 10 kt; weather , cloudy; sea , rough; wire angle , 11 ° . -

0 17.88. 35.247 5.25 153 10 0.39 248 0 0.000
• 10 17.88 35.244 5.20 1.21 13 0.39 250 10 0.025

29 17.86 35.237 5.20 1.21 14 0.39 249 20 0.050
48 17.83 35.236 5.19 1.22 9 0.39 248 30 0.075
58 16.70 35 . 144 4.31 1.39 7 1.58 229 10 0.124 - •

67 14.90 35.020 0.10 2 .30  21 • 0.16 199 75 0.179
76 14 . 37 34.985 0.11 2.30 24 0 ,03 190 100 0.225

105 13.64a) 34.966 0.14 2.30 25 0.00 177 150 0,3 11
150 12.98 34.93 1 0.11 2.31 27 0.00 167 200 0.393
198 12.48 34.905 0.09 2.31 29 0.00 160 250 0.471
245 12.00 34.876 0.19 2.31 34 0.00 153 300 0.545
298 11.35 34.831 0.12 2 .49 34’ 0.00 145 400 0.680
392 9.90 34.737 0.17 2 .55  43 0.00 127 500 0.796
487 8.22 34.634 0.14 2.77 47 0.00 109 600 0.899
588 7.16 34.574 0.22 283 53 0.00 98 700 0.993
686 6.54b) 34.556 0.26 2.83 63 0.00 92 800 1.080
788 5.70 34.542 0.44 2.87 75 0.00 83 (1000)c) (1.230)

26 HORIZON ; October 28 , 1960; 2315 GCT; 14~51’S, 76 °09’W; sounding, 770 f i n ;  wind, 140°,
fo rce. 18 kt; weather , cloudy; sea , missing; wi re angle , 11 ° .

0 14.74 - 34.884 3.86 2.06 15 0.33 206 0 0.000
10 14.54 34.865d) 3.49 2.11 16 0.32 203 10 0.020
25 13.86 34.845 2.39 2.21 18 0.32 191 20 0.040
33 13.48 34.823 1.32 2.41 19 0.33 185 30 0.059
53 13.46 34.880 1.76 2.44 21 0.91 180 50 0.096
86 12.98 34.920 0.24 2.61 27 3.17 168 75 0.140
121 12.68 34-925 0.16 2.61 29 1.92 162 100 0.182
149 12.42 34.913 0.14 2.60 31 0.67 159 150 0.263
182 12.21 34.913 0.14 2.60 33 1.57 154 200 0.341
211 12.00 34.892 0.16 2.60 33 0.32 152 250 0.416
258 11.65 34.865e) 0.10 2.61 34 0.86 148 300 0.489
317 10.98 34.814 0.18 2.64 37 0.53 140 400, 0.619
422 8.48 34.646 0.18 2.86 44 0.00 112 500 0.728
526 7.10 34.570 0.38 2.86 53 0.00 98 600 0.825
632 6.13 34.546 0.53 2.91 58 0.00 88 700 0.911
737 5.20 34.539 0.75 3.06 74 0.00 78 800 0.988
843 4.79 34.548 0.94 3.09 86 0.00 72 1000 1.128
9491) 4.43 34.558 1.11 3.09 92 0.00 68

a) Average of 13.62 and 13.66 ° C.
b) Average 016.52 and 6.58 °C.
c) Extrapolated by using Station 24 dat a below 800 meters.
d) Alternate value , 34.856%. . 

-
e) Alternat e value , 34.857%.
f )  Last two Nansen bottles on bottom.

4
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OBSERVED COMPUTED 1 $10

Z T S 02 P04-P 8103 
‘ 

N02-N 6T 2 AD’ STE P -I
• in %, ml/L gig at/L ug at/L gig at/L 1O~cm3/g m dye m

HORIZON ; October 29 , 1960; 0723 OCT; 15 13’S, 76 43 ’W ; sounding, 1770 fin; wind , 127 ° , 27
force 6 kt; weather , cloudy; sea moderate; wire angle, 19 .

• 
I 0 17.04 35.037 5 .42  1.48 8 0.32 244 0 0.000

10 17.04 35.035 5.48 1.53 8 0.32 244 10 0.024
25 17.00 35.041 5.30 1.53 7 0.32 243 20 0.049
32 15.33 34 . 940 4.03 1.94 8 0.52 224 30 0.072
41 14.55 34 .910 3.22 2.18 8 0.56 200 50 0.114
56 13.94 34.880a) 1.66 2.53 18 0.76 190 75 0.160
74 12.95 34.837 0.28 2 .66  26 0.52 173 100 0.203

121 12.22b) 34.840 0.14 2.66 33 1.81 160 150 0.282
• 148 11.87 34.83 1c) 0.15 2 .70  33 0.87 154 200 0.357

206 11.30 34.821 0.13 2 .70  34 0.19 145 250 0.429
253 10.88 34.796 0.13 2.70 37 1.19 139 300 0.496
310 10.05 34.734 0.15 2.81 37 0.04 130 400 0.819

• 415 8.25 34.611 0.21 2.90 43 0.00 112 500 0.726
518 6.94 34.544 0.45 2.90 49 0.00 98 600 0.823
621 6.32 34 .527  0 .57  2 .95  56 0 .00  92 700 0.912
726 5.70 34.533 0.47 2.95 66 0.00 84 800 0.994
831 5.02 34.526 0.82 2.98 79 0.00 77 1000 1.140
937 4.52d ) 34.557e) 1.10 2.95 86 0.00 69

1044 4.16 34.543 1.31 2.95 95 0.00 66
1252 3.62 34.565 1.57 2.95 110 0.00 60

HORIZON ; October 29 , 1960; 1738 . 1344 GCT; 15 40’S, 77 °20’W; sounding, 1480 f m ;  wind , 28
120 °, force 21 Id; weather , cloudy; sea , rough to very rough; wire angle , 25’, 37 ° .

0 17.14 35.028 5.54 1.50 8 0.28 247 0 0.000
9 17.14 35.019 5.51 1.50 8 0.28 248 10 0.025

• 31 16.201) 35.002g) 5.14 1.53 10 0.39 228 20 0.050
41 14.34 34.944 2.39 2.34 18 1.41 193 30 0.074
50 13.74 34.909hJ 1.16 2.60 23 2.25 184 50 0.117
71 12.82 34.846 0.15 2.60 29 0.04 171 75 0.161

• 98 12.38 34.861 0.12 2.65 33 2.29 181 100 0.203
130 12.08 34.869 0.14 2.66 33 2.21 155 150 0.281
155 11.90 34.863 0.15 2.68 33 1.53 152 200 0.356
195 11.56 34.842 0.14 2.67 33 1.46 148 250 0.427
236 11.10 34.808 0.16 2.68 35 1.46 142 • 300 0.495
287 10.44 34.767 0.14 2.75 35 0.00 133 , 400 0.619
380 9.20 34.675 0.17 2.88 41 0.00 121 500 0.729
472 7.75 34.608 0.25 2.90 51 0.00 104 600 0.828
568 6.96 34.562 0.25 2.90 54 0.00 98 700 0.919
665 6.22 34.531 0.62 2.90 54 0.00 90 800 1.003
761 5.44 34.509 0.83 3.00 68 0.00 82 1000 1.150
860 4.88 34.517 0.98 3.00 78 0.00 7~
960 4.53 34.538 1.19 2.98 84 0.00 70
1159 3.76 34.555 1.70 2.90 99 0.00 61

1023 4.18 34.527 1.37 2.93 90 0.00 87
1323 3.371) 34.578 1.85 2.78 110 0.00 56
1613 2.72 34.602 2 .24  2.66 - 

129 0.00 48
1907 2.27 34 . 632 2.71 2.52 135 0.00 43
2208 2 ,00  34 .662 3.05 2.40 138 0.00 38
2500 1.84 34 .672 3.30 2.36 143 0.00 36

a) Average of 34.876 and 34.883%. .
b) Average 01 12.19 and 12.24 C.
c) Alternate value , 34.823%,
d) One thermometer only.
e) One sample only.
f )  Average of 16.17 and 16.24°C~
g) Alternate value , 34.993% , .

h) Altern at e value , 34.917%. .
I)  Average of 3.35 and 3.39°C.

Is
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SlO OBSERVED COMPUTED

STEP— I 2 T 8 
~2 

P04-’? 8iO~ N03-N 6r Z AD’

a ‘C X, ml/L gig at/L gig at/L gig at/L 1O~ m~’g in dyn m

29 HORIZON ; October 29 , 1960; 2245 GCT ; 15’56’S, ?7 °51’W; soundIng , 1780 fm; wind, 125 ° ,
force 21 kt; weather , cloudy; sea , missing; wire angle , 40’.

0 17.27 35.127 5.68 0.96 7 0.19 242 0 0.000
9 17.28 35.120 5.64 0.98 12 0.19 244 10 0 .024

22 17.27 35,129 5.59 0.98 8 0.17 242 20 ‘ 0.049
38 17.28 35.162 5.46 0.86 8 0.12 240 30 0.073
50 17.25 35.167 5.46 0.86 4 0.12 239 50 0.12 1

• 64 16.40 35.127 5.14 1.00 5 0.40 223 75 0.178
76 16.20 35.110 4.94 1.18 8 0.67 220 100 0.230

108 13.20 34.755 1.17 2.21 17 0.07 184 150 0.319
122 13.18 34.851 0.18 2.65 25 0.04 177 200 0.399
167 12.50 34.878 0.16 2.70 34 3.9,6 162 250 0.473
203 11.80 34.835 0.14 2. 70 34 1.70 152 300 0.54 4
247 11.13 34.769 0.15 2.71 34 0.04 146 400 0.670

• 328 9.82 34.682 • 
0 .22 2.69 39 0.00 130 500 0.780

408 8.57 34.623 0.22 2.68 41 0.00 115 600 0.879
487 7.52 34.550 0.48 2.69 45 0.00 106 700 0.970
568 6.80 34.529 0.64 2. 91 53 0.00 97 800 1.053
650 6.10 34.499 0.81 2.91 57 0.00 ’ 91 ‘ 1000 1.201
739 5.51 34.499 0.7 8 2.91 66 0.00 84
830 5.01 34.501 1.03 2.84 75 0.00 78

1010 4 .20  34.522 1.39 2.76 92
, 

0.00 68

30 HORIZON; October 30, 1960; 0749 GCT ; 16 ’27’S, 78 °38’W; sounding, 2000 Ia; wind , 130° ,
force 18 Itt; weather , cloudy; sea , very rough; wire angle, 24 ° .

0 17.22a) 35.176 5.54 0.87 3 0.14 239 0 0.000
9 17.22 35.172 5.51 0.89 3 0.14 240 10 0.024

31 17.18 35.171 5.51 0.90 3 0.14 238 20 0.048
50 16.24 35.127 5.00 1.27 5 0.71 220 30 0.072
59 15.20 35.051 2.57 1.97 13 0.58 203 50 0.117
72 13.99 34.963 0.17 2.59 30 3.94 185 75 0.168
81 13.78 34.955 0.16 2.59 30 - 4.74 181 100 0.213

113 13.50 34.948 0.14 2.60 30 4.58 176 150 0.300
150 13.27 34.932 0.16 2.60 30 4.41 173 200 0.384
198 12.54 34.847 0.20 2.60 33 9.04 165 250 0.464
241 12.04 34.835 0.20 2.68 35 8.14 157 300 0.541
294 11.66 34.822 0.18 2.65 35 7.58 151 400 0.681
392 10.16 34.718 0.16 2.65 35 0.00 133 500 0.800
491 8.02 34.600 0.30 2.70 43 0.00 109 600 0.903
590 6.98 34.533 0.61 2 .70  46 0.00 100 700 0.997
692 6.06 34.495 0.98 2.90 50 0.00 90 800 1.083
792 5.43 34 .503 0.85 2.98 65 0.00 83 1000 1.236
894 4.88 34.507 1.03 2.93 73 0.00 76
996 4.41 34.513 1.42 2.90 80 0.00 - 71

1200 3.6~ 34.552 1.79 2 .90  99 0.00 • 61

a) One thermometer only.

10 
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OBSERVED COMPUTED J ‘ Sb

• 2 T S 02 P04 -P 8103 N0~~N o
~ 

Z AD’ STEP-I
’

• - m ‘C %. mI/L gig at /L gig at/L ug st/L 1&cm ~g m dye in

HORIZ ON; October 30, 1960; 1805 OCT; 17 ’l l ’S , 79 ° 27’W; sounding, 1930 fin; wi nd . 100 , 31
force 5 kt; weather , partly cloudy; sea , moderate; wire angle , 27 ° .

0 17.42 35.238 5.46 0.95 7 0.22 238 0 0.000
9 17.38 35 .228a) 5.47 0.95 10 0.19 237 10 0.024

44 16 . 80 35 . 175 5.40 1.01 10 0.22 229 20 0.047
87 16.23 35.119 5.05 1.28 8 0.91 220 30 0.07 1
97 16.10 35.094 4.90 1.31 7 1.11 219 50 0.117

104 15.30 34.968 3.95 1.56 10 0.02 211 75 0.172
122 - 1 3 . 1 4  34 . 684 2 .05 2 .01  17 0. 02 189 100 0.227
138 12.85 34.731 0.92 2.36 22 0.02 180 150 0.325
163 11.88 34.663 0.71 2.36 26 0.02 166 200 0.407
189 11.88 34.786 0 .22 2.60 34 trace 159 250 0.481
231 11.39 34.806 0.13 2.62 37 0.13 147 300 0.551
280 10.74 34.766 0.12 2.61 37 trace 140 400 0.679
374 9 .42 34.684 0.16 2.66 45 0.00 124 500 0.792
467 8.16 34.599 0.28 2 .67  42 0.00 111 600 0.894
562 7.06 34.533 0.57 2.86 48 0.00 101 700 0.988
656 6.18 34.494 0.86 2 .86  56 0.00 92 800 1.070
752 5 .51  34.500 0.88 2 . 8 6  63 0.00 84 1000 1 .222
849 4.99 34.507 0.95 2.99 76 0.00 77
946 4.60 34 .513 1 .20 2.99 87 0.00 74

1142 3.96 34.538 1 .57 2 . 9 1  101 0.00 64

HORIZON ; October 31, 1960; 1156 , 0800 GCT; 18 08’S, 80 56’W; sounding, 2350 fin ;  wInd , 32
100° , force 18 Id; weather, missing; sea , mis - I ng ; wire angle, 25 °, 29 ° .

0 17.33b) 35.271 5.33 0.85 — 0.11 234 0 0.000
22 17.33 35.254 5.27 0.85 5 0.12 235 10 0.023
41 17.32 35.255 5.33 0.85 5 0.12 235 20 0.047
72 16.87 35.220 5.22 1.06 6 0.26 227 30 0.070

122 14.84 34.885 3.81 1.58 — 0.04 208 50 0.117
131 14.03 34.762 2.73 1.80 12 trace 200 75 0.175
140 13.41 34.731 0.97 1.85 22 trace 190 100 0.229
158 12.98 34.75 1 0.64 2.35 - trace 180 150 0.327
179 12.28 34.734 0.38 2.59 25 t race 168 200 0.414
199 12.06 34.767 0.26 2.68 30 , trace 162 250 0.49 1
242 11.40 34.769 0.20 2 .70  35 trace 149 - 300 0.563
297 10.66 34.739 0.16 2.70 38 0.00 140 400 0.692
396 9.08 34.653 0.18 2.80 41 0.00 121 500 0.805

• 
- 496 7 .42  34.534 0.74 2.80 43 0.00 106 600 0.906

598 6.36 34.468 1.32 2.80 47 0.00 96 700 0.997
699 5.64 34.480 1.22 2.88 60 0.00 87 800 1.080

— ‘ 800 5.18 34.495 1.09 2.99 72 0.00 80 1000 1.229
903 4 .73  34.509 1 .11  2 .99  79 0 .00 74

1006 4.34 34.521 1.35 2.98 94 0.00 70
1213 3 .63  34.539 1.98 2 . 8 8  107 0.00 61

1203 3.72 34.536 1.84 2.68 99 0.00 62
• 1507 3.04 34 .583 2.05 2.68 120 0.00 53

1821 2 .52 34.609 2 .52  2 . 5 3  130 0.00 46
2125 2.18 34.635 2.85 2.50 136 0.00 42
2449 1.93 34.657 3.34 2.35 133 0.00 38
2781 1.83 34.666 3.30 2.35 139 0.00 36
3122 1.82 34.673 3.20 2 .38  152 0.00 36

• 3407 1.80 34.677 3 .27  2 .35  151 0.00 36
3691 1.76 34.67 6 3.47 2.30 144 0.00 35
3976 1.78 34.880 3 .58 2 .30  141 0.00 38

* 4265 1.79 34 .691 3.59 2.30 141 0,00 34

a) Alternate v~lue, 35.239%. .
-
. I b) One the rmometer and y. -

_ _ _ __ _  :1
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SIO OBSER VED COMPUTED

ST EP - I 2 T S 02 P04-P 8103 N03-N 6r z AD’

L m ‘c % mi/L gig a&/L gig at/L gij at/L 1O~cJ/g a dye m

33 HORIZON ; October 31, 1960; 2207 GCT; 19° 04’S, 82°18’W; sounding, 2290 fin ; wind , 117 ° ,
force 18 Id ; weather , cloudy; sea , rough; wire angie , 24 ° .

0 17.81 35.279 5.42 0.68 10 0.06 244 0 0.000
• 9 17.80 35.272a ) 5.32 0.67 14 0.06 244 10 0.024

35 17.70 35.267 5.36 0.66 13 0.06 242 20 0.049
64 17.63 35.254 5.41 0.67 9 0.06 242 30 0.073
91 17.37 35.226 5.28 0.78 6 0.09 238 50 0.121

117 17.52 35.292 5.19 0.78 7 0.15 236 75 0.182
137 16.61 35.lOib) 4.86 0.85 9 0.38 230 100 0.241
146 15.64 34.9 12 4.60 0.98 9 0.22 

- 
222 150 0.355

164 13.52c) 34.526 3 .92  1 .28  9 0.00 207 200 0.455
199 11.97 34.475 2.45 1.88 14 0.00 182 250 0.537
245 10.64 34.579 1.02 2.56 28 0.00 151 300 0.609
299 10.12’ 34.655 0.39 2.67 32 0.00 137 400 0.735
398 8.32 34.563 0.61 2.71 38 0.00 116 500 0. 843
496 6.94 34.493 1.31 2.70 40 0.00 102 600 0.940
596 5.98 34.455 1.62 2.78 47 0.00 93 700 1.029
697 5.38 34.456 1.63 2.88 58 0.00 86 800 1.112
797 4 .90  34.466 1.59 2.90 69 0.00 80 1000 1.259
899 4.50 34,494 1.57 2.96 80 0.00 73

1000 4.14 34.510 1.81 2.93 91 0.00 68
1206 3.56 34.538 2.07 2.8 5 107 0.00 60

34 HORIZON; November 1, 1960; 1013 OCT; 20 ° 05’S, 83°42’W; sounding, 2330 fin; wind. 110°,
force 22 kt; weathe r , overcast ; sea , very rough; wire angle , 24 ° .

0 18.11 35.310 5.36 0.69 8 0.04 249 0 0.000
10 18.14 35.312 5.36 0.54 8 trace 250 10 0.025
44 18.11 35.308 5.36 0.54 4 0.02 249 20 0.050
78 18.05 35.308 5.32 0.54 3 0.02 248 30 0.075

107 17.80 35.301 5.19 0.63 4 0.12 242 50 0.125
140 17 .72  35 .305 5.14 0 .66 4 0.20 240 . 75 0.187

160 17.60 35.278 5.01 0.71 4 0.25 ~39 100 0.248
194 13.24 34.479 3.97 1.25 8 trace 206 150 0.369
204 12.84 34.488 3.36 1.45 9 0.00 197 200 0.479
213 12.52 34.502 3.13 1.63 10 0.0 0 190 250 0.571 - - 

-

262 11.56 34.633 0.90 2.53 26 0.00 163 300 0.650
319 10.24 34.631 0.53 2.68 32 0.00 - 141 400 0.784
425 8.11 34.524 1.00 2.65 33 0.00 116 500 0.896
530 8.78 34.472 1.70 2.64 37 0.00 101 600 0.996
636 5.94 34.451 1.63 2.85 47 0.00 93 700 1.088
744 5.38d) 34.454 1.57 2.96 56 0.00 85 800~ 1.173
851 4.92 34.483 1.41 2.97 68 0.00 79 1000 1.325
957 4.48 34.489 1.63 2.99 79 0.00 73 

• -

1064 4.03 34.510 1.83 2.99 90 0.00 68
1272 3.43 34.544 2 .20  2 .91 103 0.00 59

a) Alternate value , 35.283%. .
b) Alternate value, 35.089%..
c) Alternate value , 13.93 °C.
d) Aver age 015 .34  and 5 . 3 8 ° C.

t0



8

OBSERVED COMPUTED $10

Z T S 02 P04-? 8103 N02-N 6.,~. Z AD’ STEP — I
a C %, ml/L. gig at/L gig at/I.. gig at/L 1ö~cm3/g a dye m

HOR IZON; November 1—2 , 1960; 0201 , 2320 GC’F; 20°65’S, 85’16’W; sounding, 2250 fel l wind , 35
140 ’, force 12 Id; weather , cloudy; sea, very rough; wire angle , 21 , 36 ° .

0 18.43a) 35.248 5,33 0.50 3 0.00 261 0 0.000
10 18.42 35.253 5.33 0.43 3 0.00 261 10 0.028
27 18.14 35.232 5.35 0 .41  2 0.00 256 20 0.052
50 18.11 35.240 5.36 0 .38  2 0.00 254 30 0.078
74 18.10 35 .238 5,33 0.48 1 0.00 254 50 0.129 

•
102 17.94 35.205 5.19 0.52 2 trace 252 75 0.192
125 17.88 35.203 5.28 0.63 2 t race 250 100 0.256
153 17.70 35.174 5.22 0.50 2 0.10 250 ‘ 150 0.381
167 17.54 ‘ 35.159 5.16 0.55 2 0.22 247 200 0.505
202 17.30 35.123 5.09 0.63 3 0.33 244 250 0.614
247 12.46 34.429 3.66 1.43 8 0.00 194 300 0.701
301 10. 80 34.518 1.67 2.44 19 0.00 158 , 400 0.845

- 
- ‘ - 400 9.02 34.553 0.90 2.55 27 0.06 128 500 0.963

498 7.20 34.463 1.89 2.53 28 0.00 118 800 1.065
596 6.21 34.427 2.08 2.55 36 0.00 98 700 1.158
695 5.74b) 34.457 1.53 2.85 47 0.00 90 800 1.244
795 5.05 34.449 1.78 2.85 57 0.00 84 1000 1.396
894 4.56 34.475 1.77 2.96 68 0.00 75

• 995 4.29 34.494 - 1.84 2.80 76 0.00 71
1194 3.65 34.539 2.08 2.80 93 0.00 62

825 5.06 34.465 1.72 2.87 63 0.00 82
1100 4.02 34.517 1.76 2.80 88 0.00 67
1382 3.26 34.554 2.24 2.79 110 0.00 57
1662 2.69 34.614 2.63 2.76 125 0.00 47
1969 2.28 34.629 3.06 2.68 125 0.00 43
2286 2.00 34.649 3.38 2.51 133 0.00 40
2612 1.88 34.662 3.51 2.63 136 0.00 38
2886 1.80 34.668 3.54 2.55 139 0.00 36
3162 1.78 34.673 3.48 2.54 142 0.00 36

• 3438 1.77 - 34.673 3.28 2.52 135 0.00 36
3714 1.78 34.681 3.48 2.49 147 0.00 36

HORIZON; November 2, 1960; 1904 GCT; 22 °23’S, 83°18’W; soundIng, 1450 (m; wind , 110° , 36
force 14 kt; weather, cloudy; sea, missing; wire angle, 07°.

• - - 0 18.24 35.177 5.34 0.42 7 0.01 261 0 0.000
25 18.00 35.159 5.36 0.4 2 6 0.00 258 10 0.026
44 17.91 35.174 5.42 0.44 3 0.00 254 20 0.052
64 17.84 35.232 5.35 0.47 3 0.02 249 30 0.078

* 89 17.56a) 35.170 5.36 0.48 2 0.02 246 50 0.129 *

108 17.42 35.162 5.16 0.55 2 0.26 244 75 0.191
142 16.53 34.967 4.97. 0.66 4 0.30 238 100 0.253
172 14.31 34.610 • 4.14 1.15 5 0.02 217 150 0.372

• 196 12.95 34.493 3.17 1.53 8 0.00 199 200 0.480
• I 215 , 11.80 34.421 2.90 1.63 10 0.00 183 250 0.571

263 10.98 34.506 1.68 2.25 21 0.00 162 300 0.649
323 10.04 34.652 0.45 2.6 1 32 0.00 138 400 0.781

• .~~~ . 429 8.27 34.551 0.73 2.70 35 0.00 116 500 0.895 .
. . - •

535 6.84 34.462 1.69 2.66 36 0.00 103 600 0.997

~~~ 641 6.16 34.462 1.40 2. 78 45 0.00 95 700 1.09 1
746 5.56 34.462 1.44 2.90 55 0.00 87 800 1.178
851 4.99 a) (34.465) 1.61 2.91 64 0.00 (80) 1000 1.334
958 4.48 34.479 1.79 2.85 73 0.00 74

1064 ‘4.14 34.504 1.90 2.80 85 0.00 69
1275 3.53 34.542c) 2.27 2.74 98 0.00 60

• a) One thermomete r only. -

‘ b) Average of5. 72 5.fld 5.76 °C. -

— 
a) One value only.

- 
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$10 OBSER VED - COMPUTED 
- 

-

STEP - I 2 T 8 02 P04-’? 8103 1403-N 6T Z AD’ 1
a ‘C %. ml/L gig si/L gig at/L gig at/L lO~cm3/g m dyn m J

37 HORIZON; November 3, 1960; 1441, 1145, 1745 GCT; 23°45’S, 8l °07’W; soundIng, 2160 fm;
• 

• 

wind , 140’, force 17 Itt; weather , overcast ; sea , very rough; wire angie , 16° , 16 , 25 ° . , -

0 17.72a) 34.997 5.43 0.49 5 0.00 262 0 0.000
10 17.73 35.004 5.38 0.49 6 0.00 262 10 0.026
33 17.70 35.0 06 5.40 0.44 4 trace 262 20 0.053
53 17.58 35.025 5.44 0.44 2 

• 
0.00 257 30 0.079

• 86 - 17.44 35.051 5.42 0.46 2 0.00 253 50 0.131
129 16.84 34.995 5.17 0.57 2 0.24 243 75 0.195
149 15.86 34.784 4. 93 0.72 2 0.20 237 100 0.258
168 14.50 34.580 4.62 0.91 3 0,03 223 150 0.380
191 13,00 34.393 4 .22  1.34 3 trace 207 200 0.489
212 12.24 34.372 3. 60 1.48 - 8 0.02 194 250 0.581
259 10.60 34.441 2.19 2.15 17 trace 161 300 0.658
316 9.70 34.5 65 1.01 2.67 27 0.00 137 400 0.788
421 7.84 34.4 86 1.49 2.64 30 0.00 115 500 0.899
525 6.53 34.430 ‘2. 19 2.66 31 

- 0.00 101 600 0.998
630 5.50 34.377 3. 12 2.61 32 0.00 93 700 1.090

- 
735 5.12 34.418 2.29 2.82 51 0.00 85 800 1.174
840 4.70 34.471 2.02 2.98 63 0.00 77 1000 1.321
946 4.17 34.487 2. 21 2.94 75 0.00 70

1052 3.87 34.517 2. 22 2.93 87 0.00 65
1262 3.36 34.552 2. 45 2.91 99 0.00 58

946 4.30 34.492 1.90 2.93 80 0.00 72
1256 3.35 34.556 2. 44 2.93 101 0.00 57
1574 2.72 34.589 2.88 2.85 113 0.00 49
1882 2.25 34.623 3.29 2.76 122 0.00 44

• ‘ 2212 1.96 34.661 3.52 2.58 125 0.00 38

2679 1.82 34.680 3.70 2.49 131 0.00 36
• 

. 3020 1.78 34.684 3. 75 2.48 134 0.00 36
3306 1.73 34.694 3. 79 2.4 8 134 0. 30 34
3592 1.70 34.695 3.77 2.48 134 0.,)0 33
3881 1.74 34.692 3. 77 2.46 136 0.00 34 -

4173 1.78 34.689 3. 77 2.46 136 0.00 34 -

38 HORIZON; November 4, 1960; 0721 GCT; 22 °43°S, ?9 °43’W; soundIng, 2060 Ia; wind, 132’,
force 18 Itt; weather , cloudy; sea , missing; wire angle, 23° .

0 17.39 34.953 5.53 0.51 4 0.02 258 0 0.000
24 17.41 34.950 5.47 0.52 7 0.00 259 10 0.026
61 16.96 34.920 5.51 0.52 3 0.02 250 20 0.052
92 15.74 34.775 5.20 0.77 5 - 0.68 234 . 30 0.078

115 12.75b) 34.366 4.25 1.29 3 0.02 204 50 0.129
132 11.98 34.346 3.29 1.67 8 trace 192 75 0.192
151 12.33 34.649 0.69 2.70 22 0.00 175 100 0.250
174 12, 14c) 34.7 16 0.40 2.81 27 0.00 167 150 0.349
182 12.08 34.738d) 0.4 0 2.89 29 0.00 165 

- 
200 0.433

201 11.90 34.774 0.27 2.89 30 0.00 158 250 0.509
246 10.78 34.685 0.40 2.87 31 0.00 146 300 0.578
301 10.06 34.675 0.23 2.89 34 0.00 135 400 0.704
402 8.32 34.558 0.58 2.92 34 0.00 116 500 0.815
501 7.20 34.506 0.98 2.98 39 0.00 105 600 0.915
599 6.26 34.454 1.44 2.94 44 0.00 96 700 1.007
700 5.59 34,453 1,47 2.98 53 0.00 88 800 1.092
802 4.92 34.448 1.66 3.04 63 0.00 81 1000 1.242
904 , 4.48 34.475 1.73 3.09 74 0.00 74

1007 4.06 34.494 2.01 2.96 84 0.00 69 —

1213 3.53 34.524 2.23 2.88 97 0.00 62 -

a) One thermometer only.
• b) Average of 12,77 and 12.73°C.

a) Average of 12.16 and 12.12 °C. 
-

d) Alternate value , 34.72 9% , .

L~
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OBSERVED COMPUTED $10

2 T S °2 P04-P 8103 N03-N 6T Z AD’ STEP- I
m ‘C %. mi/L gig at/L gig at/I. ~ag at/I. 1O~cm3/g m dyn m

HORIZON; November 4 , 1960; 1830 OCT; 2l °31’S, 18° 22’W; soundIng, 2780 fm; wind, 120’, 39
force 21 Itt; weather , cloudy ; sea , very rough; wire angIe , 24 ° .

0 17.40 35.011 5,47 0.50 5 0.02 254 0 0.000
9 17.39 35.001 5.44 0.45 10 trace 255 10 0.025

35 17.32 34.996 5.46 0.44 5 0.02 253 20 0.051
72 17.12 34.980 5.42 0.46 4 0.03 250 30 0.078
99 16.88 34.987 5.29 0.55 2 0.16 244 50 0.127

118 16.32 34.859 5.14 0.57 3 0.48 241 75 0.190
136 14.56 34.550 4.84 0.81 4 0.06 226 100 0.251
154 12.59 34.349 3.83 1.38 6 0.02 202 150 0.364
172 11.81 34.344 2.99 1.84 10 trace 189 200 0.4S8
199 11.46 34.481 1.94 2.19 16 trace 172 250 0.538
245 10.64 34.583 0.90 2.63 25 0.00 151 300 0.610
299 9.90 34 .606 0.54 2.82 32 0.00 137 400 0.737
399 8.24 34.524a) 0.96 2.84 31 0.00 118 500 0.848
496 7.00 34.469 1.46 2.84 36 0.00 105 600 0.947
593 6.18 34.442 1.59 2.95 42 0.00 96. 700 1.038
692 5.54b) 34.459 1.51 3.03 52 0.00 87 800 1.122
791 5.08 34.454 1.57 3.15 62 0.00 82 1000 1.274
893 4.60 34.472 1.58 3.14 73 0.00 76
995 4 .20 34.493 1.79 3.02 83 0.00 ‘ 70

1201 3.54 34.524 2.15 3.02 98 0.00 61

HORI ZON ; November 5, 1960; 0918 , 0621 GCT; 20 ’37’S, 76 °51’W; sounding, 2550 f m; wind , 40
130°, force 16 Itt; weather , missing; sea , mis sing; wire angle, 23’, 35° .

0 11.21c) 35.016 5.51 0.48 5 trace 250 0 0.000
40 17.21 35.007 5.47 0.42 5 0.02 250 10 0.025
89 16.82 35.004 5.20 0.54 4 0.43 242 20 0.050

135 13.18 34.433 4.07 1.2 1~ 6 0.02 208 30 0.075
170 11.24 34.461 1.98 2.18 16 0.00 171 50 0.125
197 11.40 34.650 0.78 2 .52 25 0.00 159 75 0.188

• 205 11.45 34.707 0.45 2.67 29 0.00 156 100 0.249
214 11.32 34.721 0.40 2.79 29 0.00 152 150 0.356
223 11.28 34.723 0.30 2.79 29 0.00 151 200 0.442
232 10.98 34.692 0 .44  • 2.76 30 0.00 149 250 0.517
267 10.36 34.693 0.34 2.79 33 0.00 138 300 0.586
320 9.55 34 .644 0.32 2.86 33 0.00 128 400 0.709
432 8.12 34.584 0.51 2.98 37 0.00 111 500 0.819
534 6.88 34.515 1.17 2.93 40 0.00 100 600 0.917
636 6.03 34.476 1.49 2.95 46 0.00 92 700 1.008
739 5.46d) 34.470 1.32 3.00 57 0.00 86 800 1.093
847 4.87 34.469 1.50 3.10 67 0.00 79 1000 1.245
939 4.42 34.485 1.67 3.07 78 0.00 73

1055 3.96 34.504 1.92 2.99 88 0.00 67
1273 3.34 34.547 2 .22  2.99 104 0.00 58

1213 3.90 34.529 1.96 2.98 93 0.00 66
1410 3.12 34 .571 2.37 2.94 109 0.00 54
1716 2.57 34.607 2.74 2.79 121 0.00 47
2012 2 .26 34.629 2.84 2.78 135 0.00 42
2329 2.02 34.649 3.02 2.60 141 0.00 39
2656 1.88 34.655 3.25 2.59 141 0.00 38
2991 1.83 34.667 • 3.33 2.60 144 0.00 36 -

3273 1.80 34.672 3.52 2.53 139 0.00 36
3554 1.75 34.67 2 3.68 2.50 133 0.00 36
3839 1.75 34.678 3.70 2.60 133 0.00 35

- 
~~

- 4129 1.77 34.668 3.68 2.53 133 0.00 - — 3 6  • .‘ .

a) One value only.
b) Average of5.S2 and S.56’C
c) One thermometer only.
d) Average of 5.44 and 5.48° C.

- 
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$10 OBSERVED COMPUTED

STE P - I  2 T J S 02 P04-P 8103 .N03-N 6T Z AD’
a - ‘C mi/I. gig at/I. gig st/L gig at/I. 1*

5cm3/g m dye in

.4 41 HORIZON; November 5, 1960; 1839 GCT; l9 °36’S. 75 °30’W ; sound Ing. 2430 fm; wi nd , 150 ° ,
force 16 Itt; weather, cloudy; sea, rough; wIre angle , 30° .

0 17.50 35.028 5.54 0 .54 4 0.02 255 0 0.000
• 10 17.49 35.028 5.42 0.54 - 7 trace 255 10 0.026

35 16.94 35.000 5.49 0.54 4 0.06 244 20 0.051
43 16.72 34.980 5 .42  0 .59 4 0.17 241 30 0.076
78 16.31 35.056 5.12 0.95 3 0.67 226 50 0.125
87 16.23 35.029 .5.03 0.96 3 - 0.85 226 75 0.183

116 13. 34 34.6 17 2.41 1.98 10 trace 197 100 0.239
133 12.86 34.713 0.42 2.84 21 trace 181 150 0.336
157 12.42 34,774 0.27 2.98 27 trace 168 200 0.417
187 11.92 34.7 83 0.22 2.96 30 0.00 158 250 0 .492
230 11.43 34.796 0.16 2.98 35 0.56 149 300 0.562
273 10.61 34.739 0.18 3.07 35 0.00 139 400 0.687
361 9.14 34.638 0.34 3.13 35 0.00 122 500 0.797
447 7.95 34.574 0.51 3.13 39 0.00 109 600 0.896
533 6.89 34.504 1.16 3.13 41 0.00 101 700 0.988 - •
624 6.18 34.481 1.30 3.13 49 0.00 93 800 1.072
711 5.64 34.478 1.23 3.20 56 0.00 87 1000 1.222
800 5.14 34.482 1.30 3.23 64 0.00 81
893 4.64 34.493 1.53 3.22 78 0.00 75

1082 3.99 34.528 1.72 3.20 93 0.00 65

42 HORi Z ON; November 6, 1960; 0154 , 0249 OCT; 18°58’S, 74 °48’W; sounding, 2420 fm; wind,
120 ° , force 10 Itt; weather , missing; sea , missing; wire angle , 31° , 27 ° .

0 17.92 35.156 5.57 0.65 6 0.05 256 0 0.000
9 17.93 35.152 5.54 0.61 6 0.06 256 10 0.026
22 17.81 35.146 5.56 0.59 6 0.06 254 20 0.051
30 16.55 35.020 5.48 0.60 4 0.14 234 30 0.076 • -

46 16.34 35.025 5 .20  0.69 2 0.34 229 50 0.122
66 16.08 35.050 4 .62  1 .10  4 1.18 222 75 0.177
92 12.92 34.616 1.57 2.18 13 0.03 189 100 0.227

122 12.71 34.761 0.38 2 .66 24 trace 175 150 0.313
145 12.25 34.781 0.21 2.79 29 - trace 165 ~00 0.391
182 11.70 34 .790 0.14 2 . 7 8  33 0 .02  154 250 0.464
223 11.26 34.791 0.17 2.79 33 1.13 146 300 0.533
270 10.66 34.750 0.16 2.79 35 0.02 139 400 0.658
361 9 .32  34.667 0 .21  2 .93  36 0.00 123 500 0.768
450 7.94 34.579 0.49 3.00 39 0.00 109 600 0.867
541 7.04 34.543 0.53 3.00 47 0.00 100 700 0.958

• • 
800 1.041

683 5.76a) 34.485 1 .14  3 .18 54 0.00 88 1000 1.190
784 5.22b ) 34.493 1.07 3.18 67 0.00 82
886 4.64 34.504 1.29 3.13 78 0.00 74
987 4.22 34.522 1.56 3.08 87 0’.OO 68

1187 3.62 34 .552 1.75 - 3.08 105- 0.00 60

* a) Average of 5.73 and 5.78°C. •

b) One thermometer only.

22
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OBSERVED COMPUTED $10

Z T 8 02 P04-? 8i03 N02-N 6T Z AD’ STEP-I
m °C ntl/L gig at/I. gig at/I. pg at/I. 1O5cm3’g a dye a

HORIZON; November 6, 1980; 1125 OCT; 18°18’S, 74 °03’W; soundIng, 2050 fm; wind, 150°, 43
‘0 force 11 kt; weather, overcast; sea, missing; wire angle, 16°.

0 17.72 35.159 5.54 0.89 9 0.11 250 0 • 0.000
.4 10 17.72 35.164 5.49 0.89 12 0.11 250 10 0.025

• 28 17.58 35.143 5.51 0.94 9 0.12 248 20 0.050
48 16.19 34.984 4.91 1.44 10 0.37 229 - 30 0.075
58 14.83a) 34.878 3.65 1.81 11 1.44 208 50 0.122
67 13.78 34.77 2 1.89 2.16 15 0.04 194 75 0.173
95 12. 80 34.813 0.13 2 .72 29 0.03 173 100 0.218

104 12. 80 • 34.824 0.14 2.74 29 0.02 172 150 0.301
140 12.40 34.865 0.10 2.80 34 4.48 161 200 0.378
204 11.46 34.804 0.09 2.80 34 1.54 149 250 0.450
249 10.87 34.782 0.13 2.80 36 1.09 140 300 0.518
303 10.06 34.714 0.12 2.80 37 trace 132 400 0.643
402 8.75 34.628 0.24 2.83 39 0.00 117 500 0.753
499 7.28 34.553 0.61 2.87 44 0.00 102 600 0.850
596 8.36 34.513 0.78 2.97 51 0.00 93 700 0.939
698 5.48 34.493 1.05 3.13 64 0.00 84 800 1.020
795 5.12 34.500 1.12 3.15 70 0.00 79 1000 1.170
896 4.80 34.514 1.13 3.15 77 0.00 75
998 4.4 1 34.520 1.35 3.12 87 0.00 71

• 1204 3.68 3 4 . 5 5 7  • 1.69 3.07 106 0.00 61

‘ HORIZON; November 6, 1960; missIng , 1837 OCT; 17’59’S, 73’22’W; sounding, 2910 fin; wind, 44
150° , force 11 Itt; weather , overcast; sea , missing; wire angle, missing, 23° .

0 18.95 35.109 5.43 0.46 4 0.00 284 0 0.000 •

10 18.96 35.108 5.41 0.45 6 trace 284 10 0.028 •

25 18.84 35.112 5.41 0.45 5 trace 281 20 0.057
33 16.51 34.991 5.57 0.60 5 0.08 238 30 0.083
53 16.10 35.012 4.82 0.93 . 4 0.75 225 50 0.130
77 13.66 34.758 0.99 2 .25  16 0.09 193 75 0.183

106 13.07 34.857 0.15 2.62 29 trace 174 100 0.229
139 12.57 34.860b) 0.15 2.63 32 3.35 164 150 0.314
169 12.13 34.850 0.18 2.63 33 3.86 157 200 0.392
211 11.62 34.845 0.16 2.63 34 3.55 149 250 0.465
257 11.00 34.803 0.15 2.67 35 1.64 141. 300 0.534
314 10.12 34.740 0.15 2.73 36 t race 131 - 400 0.659
417 8.62 34.643 0.28 2.78 39 0.00 114 500 0.769

• - 518 7.19 34.552 0.62 2.78 44 0.00 101 600 0.868
620 6.28 34.512 0.95 2.84 50 0.00 92 700 0.957
72 6 5.56 34.553c) 1.03 2.90 61 0.00 80 800 1.039
830 4.95 34.509 1.12 2.96 14 0.00 77 1000 1.185
936 4.40 34.503 1.57 2.88 81 0.00 72

* 
1041 4.09 34.539 1.61 2.80 92 0.00 66
1249 3.54 34 .565 1.82 2.79 108 0.00 58

1525 2.92 34.598 2 .26  2 .78 122 0.00 50
1808 2.44 34.638 2.43 2.73 139 0.00 43
209 1 2.17 34.658 2.70 2.57 148 0.00 40

-• 2422 1.94 34.680 3. 06 2.43 148 0.00 36
2704 1.84 34.686 3.13 2.43 148 0.00 35
2986 1.80 34.677 3.15 2.43 148 0.00 36
3409 1.81 34.679 3 .26  2 .43 148 0.00 36
3787 1.76 34.686 3.59 2.40 138 0.00 34

• 42 16 1.72 34.69 1 3.69 2.38 138 0.00 34
• 4651 1.75 34.690 3.11 2.37 138 0.00 34

5039 1.78 34 .691 3.77 2 .33 138 0.00 34

a) Average of 14.81 and l4 .8~ °C.
b) One value only.
a) Probable evaporation.
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Sb - I OBSERVED COMPUTED

STEP - I z 1’ 8 Oz P04’? 8103 N02 ’N 6T Z AD’

L a •C X, mI/L gig at/L gig at/I. gig at/I. 1O5cm3/g a dye in

45 H ORIZON ; November 7 , 1960; 0245 OCT; 17 °34’S, 72 52’W; sounding, 1830 f m; wind , 095° ,
.4 force 14 Ia; weather , overcast ; sea , mIssing ; wire angle , 10 ° .

0 18.85 35.112 5 .39  0.63 4 trace 282 0 0.000
10 18.86 35.114 5.33 0.62 6 0.00 281 10 0.028
20 18.64 35.09 8 5.35 0.66 6 trace 277 20 0.056 ‘

29 25.03 34.794 3.29 1.59 10 1.03 219 30 0.081 - -

38 14.00 34.717 2.46 1.87 11 0.17 202 50 0.121
48 13.49 34.730 0.95 2.33 17 0.07 192 ‘ 75 0.167
78 13.15 34.866 0.13 2.68 28 0.23 176 100 0.210

126 12.48 34.862 0.16 2 .68  33 4.44 164 150 0.292
165 11.86 34. 811 0.16 2.66 32 0.80 155 200 0.369
213 11.30 34.803 0.16 2.65 34 2.26 146 250 0.441
259 10.62 34.759 0.16 2.65 35 0.83 138 300 0.509
317 9.98 34.715 0 .17 2 .70 37 0 .02 

- 
130 400 0.633

421 8.44 34.617 0.25 2 .77  40 0.00 114 500 0.743
525 7.08 34.539 0.65 2 .76  46 0.00 101 600 0.840
626 6.12 34.498 0.94 2 .77  53 0 ,00 91 700 0.929
732 5.49 a) 34.498 1.01 2.93 63 0.00 84 800 1.013
837 4.93 34.500 1.19 2.95 75 0 .00 77 1000 1.160
943 4.38 34.520 1.40 2.91 85 0.00 70

1049 4.02 34.541 1.57 2.85 94 0.00 65
1256 3.50 34.560 1.86 2.83 102 0.00 59

46 HORIZON ; November 7, 1960; 1027 GCT; 17 ° 12’S, 72 ° 19’W; sounding, 580 fin; wind . 040 ,
force 8 Itt; weather , overcast ; sea , missing; wire angle, 15° .

0 18.63b) 34.864 - 0.67 9 0.02 294 0 0.000
10 18.31 34.939 5.67 0.63 12. t race 281 10 0.029
20 15.58 34.812 3.59 1.33 12 0.54 228 20 0.054
28 13.80 34.684 1.64 2.05 15 0 .27 201 30 0.076
47 13.28 c) 34.750 0.38 2 .46 21 0 ,05 186 50 0.1 15
63 13.02 34.828 0.14 2.65 28 0.37 176 75 0.159
85 12.88 34.860 0.12 2.65 32 0.02 170 100 0.20 1

104 12.56 34.831 0.14 2.63 33 0.00 166 150 0.283
137 12.34 34.870 0.09 2.63 35 0.22 160 200 0.360
165 12.19 34.865 0.12 2.63 36 0.22 157 250 0.434
192 12.02 34.858 0.20 2.69 38 2.75 155 300 0.503
240 11.28d) 34.812 0.10 2.66 38 2.59 145 400 0.628
290 10.52 34.759 0.14 2.66 38 0.67 136 500 0.737
385 8.98 34.667 0.18 2.75 41 0.00 118 600 0.837
478 7.74 34.578 0,42  2 .73  42 0.00 106 700 0.928
577 6.70 34.523 0.78 2.95 51 0.00 97 800 1.010
670 5.96 34.503 0.94 ‘2 .98 59 0.00 89 1000 1.158
771 5.25 34.50 1 1.00 2.98 68 0.00 81
869 4.83 34.507 1.20 2.98 80 0.00 76
972 4.38 34.521 1.36 2.98 88 0.00 70

a) Average of 5.47 and 5. 51° C.
• b) Alternate value , 18.19 ° C. ‘ -

c) Average of 13.30 and 13.26 °C.
d) Average of 11.25 and 11.31° C.
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L OBSERVED COMPUTED SlO

Z T S 02 P04-P SiO3 N03-N o
~ 

z AD’ STEP-I
in X. mi/I. pg at/I. gig at/I. pg at/I. 1O5cm3/g m dye in

HORIZ ON; November 10, 1960; 2255 , 1813 GCT; 19’09’S, 71 °58’W; soundIng, 3430 fm; wind , 47
145’, force 7 kt; weather , overcast; sea , mIssing; wire angle , 05 ° , 08° .

.4 0 19.50a) 35.224 5.33 0.55 5 trace 288 0 0.000
• 

• 25 17.40 35.020 5.85 0.57 7 0.00 254 10 0.029
45 14.28b) 34.748 1.71 1.90 16 0.32 206 20 0.057
65 13.68 34.821 0.10 2.31 21 0.20 189 30 0.084
89 13.38 34.~ 72 0.09 2.43 29 0.60 179 50 0.127

133 12.70 34.881 0.09 2.58 33 3.89 188 75 0.175
173 12.36 34.875c) 0.12 2.55 34 3.80 160 100 0.220
217 11.83 . 34.850 0.10 2.56 35 3.61 152 150 0.305
265 11.28 34.816 0.08 2.56 35 2.22 144 200 0.384
323 10.54 34.765 0.08 2.59 36 0.23 136 250 0.459
428 8.82 34.651 0.18 2.65 39 0.00 117 300 0.531
532 7.38 34.540 0.68 2 .74  41 0.00 104 400 0.661
636 6.35 34.514 1.10 2.75 47 0.00 93 500 0.778
740 5.53 34.507 1.16 2 .76  60 0.00 84 800 0.878
844 4.97 34 .501 1.33 2.80 87 0.00 78-  700 0.970

1050 4.14 34.52 9 1.57 2.79 91 0.00 67 800 1.053
1301 3.40 34 .563 1.96 2.65 109 0.00 58 1000 1.203 , -

1553 2.85 34.604 2.27 2.58 123 0.00 50
1817 2.44 34.631 2.61 2.45 133 0.00 44
2108 2.158) 34.652 • 2.91 2.40 138 0.00 40

2322 2.06 34.673e) 2.88 2.40 141 0.00 38
2657 1.88 34.683 3.19 2.40 144 0.00 36
3008 1.82 34.691 3.24 2.35 148 0.00 35
.~‘351 1.78 34.693 3.34 2.38 137 0.00 34
3703 1.76 34.698 3.58 2.38 142 0.00 34
4058 1.72 34.698 3.69 2.35 137 0.00 33
4424 1.72 34.697 3.70 2.35 137 0.00 33
4762 1.76 34.700 3.74 2.33 137 0.00 34

• 5102 2 .80 34.702 3.73 2.30 137 0.00 34
5441 1.85f) 34.713 -3.71 2.30 137 0. 00 34
5780 1.90g) 34.705 3.73 2.25 137 0.00 34
6120 1.91 34.701 3.73 2.20 137 0.00 34

a) Alternate value , 19.76 °C.
b) Ave rage of 14.26 and 14.30 °C.
C) Average of 34.871 and 34.879%. .
d) Ave rage o f 2 . l 3 andZ .17 ° C.

• e) One sample only.
I) Average of 1.83 and 1.87 ° C.
g) Average of 1.87 and 1.92 °C.
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SlO OBSERVED COMPUT E~J
ST E P — I  2 T 8 02 P04~ P 8103 N03-N 6r Z AD’

m C %, mi/I. ~g at/I. pg sI/I. pg at/I. 1O5cm~’g m dyn m

48 HORiZON ; November 11, 1960; 1320 GCT ; 21° l6’S, 71 °09’W: sound ing , 3430 f m; wind . 233 ,
force 8 Itt; weather , ove r c -Ls t ;  sea , missing; wire angle , 04 ° .

0 18.99 34.931 5.50 0.5 1 4 0.02 297 (1 0.000
• 10 18.97 34.922 5.50 • 0.52 8 0.00 298 10 0.030

- 1 29 15.77 34.744 5.63 0.99 5 0.11 237 20 0.059
39 15.66 34.801 5.37 0.86 5 0.22 231 30 0.085
59 14.22 34.658 3.92 1.29 5 0.32 212 50 0.130 -

78 12.80 34.644 1.84a) 2 .23 17 0.03 185 75 0.182
148 12.32 34.853b) 0.16 2.60 33 4.66 161 100 0 .227
218 11.64 34.829 0.16 2 .65 34 3.69 150 150 0.310
267 11.04 34.781 0.11 2.69 34 0.81 143 200 0.388
325 10.18 34.724 0.14 2.68 33 0.00 132 250 0.463
433 8.36 34.602 0.33 2.69 39 0.00 114 300 0.534
539 6.97 34.522 1.01 2.69 41 0.00 100 400 0 .662
647 5.98 34.467 1.42 2.80 48 0.00 91 500 0.173
754 5.40 34.481 1.29 2 .82  61 0.00 84 600 0 .873
859 4.88 34 . 493 1.33 2.81 69 0.00 78 700 0.964

1070 4.03 34.522 1.76 2.76 90 0.00 67 800 1.048
1323 3.30 34.562 2.07 2.69 110 0.00 57 1000 1.199
1578 2 .74  34.599 2 .49  2.60 122 0.00 48
1841 2.37 34.628 2.64 2.52 135 0.00 43
2134 2.11 34.650 2.97 2.46 138 0.00 40

49 HORIZON ; November 17, 1960; 1336 GCT; 23 °41’S, 70~38’W; sou nding , 750 fm; wind , 155°,
force 7 Itt , weather , partly cloudy; sea , rough; wire angle , 05° .

0 17.39c) 34.746 5.82 0.58 10 0.05 273 0 0.000
10 16.70 34.724 5.03 0.82 21 0.11 260 10 0.027
20 14.58 34.669 2.24 2.00 28 0.63 218 20 0.051
29 12.86 34.712 0.65 2.56 38 0.52 1.81 30 0.070
39 12.48 34.742 • 0.23 2.65 42 &09 172 50 0.105

• 49 12.37 34.779 0.11 2.90 48 0.03 166 75 0.146
79 12.20 34 . 829 0.12 2.91 59 3.69 160 100 0.185 

•
124 11.83d) 34.825 0.13 2.75 54 3.82 154 150 0.262
162 11.47 34.802 0.10 2.83 50 0.71 

• 
149 200 0.336

202 11.14 34.794 0.14 2.85 50 0.15 144 250 0.406
251 10.54 34.742 0.14 2.85 50 0.00 138 300 0.474
304 9.98 34.714 0.14 2.88 53 0.00 130 400 0.598
401 8.72 34.626 0.31 2.85 56 0.00 118 500 0.709
498 7.17 34.512 1.25 2.55 55 0.00 104 600 0.807
598 5.94 34.431 2.01 2.83 58 0.00 94 700 0.896

I ’  ‘- • 696 5.33 34.471 1.77 2.85 57 0.00 84 800 0.976
798 4.81 34 .490 1,75 2.85 96 0.00 77 1000 1.121
896 4.50 34.502 1.71 3.06 107 0.00 73
998 4.25 34.535 1.77 2.88 121 0.00 68

1199 3.58 34 . 553 2.03 2.76 , 143 0.00 60

• 
a) Poor sample , probably high.
b) Alternat e value , 34.861~~

‘ • c) Alternate value, 18.06 ° C.

• d) Alternat e value , 12.38 ° C. 
-

H
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OBSERVED COMPUTED SlO

Z T S 02 P04 -P 8103 NO2 -N 6T AD’l ST E P — I
m C X. mI/I.  ug at/I. gig at/L pg at/L 1O5cm~’g in dye m] 

-

HORIZ ON ; Nove mber 17-18 , 1960; 0253 , 2119 OCT; 23 °38’S, 71 °27’W; sou ndIng, 3950 tm; 50
.4 

wind , 195° , fo rce 4 kt ; weather , overcast ; •ca , missing; wire angle , 05~ , 23 ° .
0 17.65a) 34.808 5.71 0.59 4 0.05 275 0 0.000

10 17.26 34.814 5.69 0.60 7 0.05 266 10 0.027
29 16.84 34.830 5.68 0.60 5 0.06 255 20 0.053
55 12.82 34.485 2.83 1.78 10 0.19 197 30 0.079
75 11.80 34.436 2.01 1.98 14 0.02 182 50 0. 125
104 11.72 34.647 0.61 2.30 26 0.02 164 75 0.173
158 11.40 34.76 1 0.21 2 .43 33 0.00 151 100 0.216
217 10.62 34.731 0.18 2.40 34 0.00 140 150 0.296
266 10.06 34.698 0.18 2 .40  34 0.00 133 200 0.370
325 9 .25 34.638 0.29 2 .45  35 0.00 124 250 0.440

• 432 7 .75  34.545 0.85 2 .48  35 0.00 109 300 0.505
537 6.34 34.465 1.76 2.48 39 0.00 96 400 0.626
642 5.91 34 .462 1.78 2.48 44 0.00 92 500 0.733
747 5.33 34.472 1.59 2 .48  56 0.00 84 600 0.830
852 4 .72  34.478 1.76 2.50 66 0.00 76 700 0.921

1062 3.98 34.519 - 2.59 87 0.00 66 800 1.004
• 1317 3.34 34.573 2.17 2.60 105 0.00 56 1000 1.153

1574 2.78 34.599 2.49 2.38 119 0.00 49
1846 2.42 34 .632 2.83 2.31 126 0.00 44
2128 2.15 34.660 3.04 2.31 132 0.00 40

2261 2.05 34.677 3.18 2.32 137 0.00 37
2540 1.92 34.689 3. 14 2.37 139 0.00 36
2820 1.84 34.697 3.20 2 .46  145 0.00 34
3192 1.80 34.704 3.24 2.36 145 0.00 34
3567 1.81b) 34.696 3.38 2.30 145 0.00 34
3942 1.80 34.702 3.59 2.34 135 0.00 34
4368 1.77 34 .705 3.70 2.37 135 0.00 34
4754 1.78 34.702 3.72 2.42 135 0.00 34
5138 1.80b) 34. 704 3.72 2.38 137 0.00 34
5573 1.86 34.706 3 .72  2.38 137 0.00 34
5963 1.90c) 34 .702 3,73 2.33 138 0.00 34
6450 1.97 34.703 3.76 2.30 138 0.00 35

HORIZON; November 18 . 1960; 0920 GCT; 23 °48’S. 72°00’W; sound i ng. 2400 fm; wi nd , dlrec-  SI
tlon missing,  fo rce 3 ~.t , weather , overcast; sea, missing; wire angle, 06 ° .

0 17 . 55d) 34 , 7~ -I 5.60 0.73 5 0.05 275 0 0 .000
10 17 .24  34.764 5.67 0.7 1 7 0.05 269 10 0.027
20 17.04 34.775e) 5.72 0.70 5 0.04 263 20 0.054
29 14.80 34 . 638 5.01 1.13 4 0 .29  225 30 0 .078
49 13.04 34.579 - 2.11 2- ~ 1 10 0.17 194 50 0.120
78 12.00 34.614 0.68 2.63 21 0.02 172 75 0.165

108 11.84 (34 .7 15) 0.31 2 . 7 4  27 0.00 (162) 100 0.208
142 11.62 34 .772 0.20 2.75 32 0.00 154 150 0 .287
171 11.24 34 .756 0.13 2.88 32 0.00 148 200 0.36( 1

200 10.84 34.748 0.14 2.88 32 0.00 142 250 0.428
220 10.18 34 .708 0.24 2.86 33 0.00 134 300 0.493
301 9.53 34.671 0.25 2.87 34 0.00 126 400 0 .6 12
396 8.04 34.563 0 .70 2.88 34 0.00 112 500 0 .719
493 6.90 34.484 1.55 2.83 35 0.00 102 600 0.816
594 6.00 34.4~il 1.89 2.86 40 0.00 94 700 0.906
690 5.4 1f)  34.442 1.89 2.87 49 0.00 87 800 0.989
792 4.92 34.468 1.69 3.10 62 0.00 80 1000 1.135
889 4.53 • 34 .485 1.77 3.08 70 0.00 74

- ~ 
‘ 990 4 .12g) 34.511 1.87 2.98 83 0.00 68

1189 3.58 34.549 2.00 2.98 98 0.00 80

a) One thermometer only.
• b) Alternate value, 1.85 ° C.

c~ Alte rnate value, 1.97 °C.
d) Alternate value, 17.70° C.
e) Alternate value , 34.7 82%, . 2?
f )  Average of 5.39 and 5.43 °C. 

* 
•

g) One value only. • - 
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SlO OBSERVED COMPUT~~~_J
S T E P- I  2 T 8 02 PO4-P 8i03 N02-N 5T ~ AD’

in %, mi/I. gig at/L gig at/I. gig at/I. iO5cm3/g m dye m

52 HORIZON; November 18, 1960; 1557 GCT; 23 °54’S , 72 °37’W; soundIng , 2240 f m; wind , 193°,

force 6 kt; weather , ove rcast; sea , miss ing;  wire angle , 08° .
0 16.26 34 . 576 5 .77  0 .64 3 0.05 260 0 0.000

25 16.00 34.561 5.65 0 .7 0  6 0.09 256 10 0.026
44 15.22 ‘~4.6 15 5.45 0.79 4 0.24 235 20 0.052
64 14.42 34.517 5.28 0.88 4 0.99 226 30 0.077
88 13.OOa) 34,350 4.36 1.19 4 trace 210 50 0.126

108 11.88 34.342 2 .93  1.74 9 0.00 190 75 • 0.182
132 12.04 34.6 14 0 .80 2 . 4 5  21 0.00 173 100 0.235
151 11.98b) 34.712 0.38 2.60 30 0.00 165 150 0.326
185 11.49 34.761 0 .23  2 .60  32 0.00 153 200 0.404
215 11.29 34.774 0.14 2.60 33 0.00 148 250 0.477
263 10.32 34.703 0.23 2 .60  33 0.00 137 300 0.544
320 9.54 34.676 0.24 2.59 34 0.00 • 126 400 0.666
426 7.71 34.534 0.95 2 .60  35 0.00 110 500 0. 773 *

530 6.37c) 34,439 2.19 ~.61 35 0.00 99 600 0.870
636 5.71 34.450 1.78 2.65 45 0.00 90 700 0.959
741 5.24 34.459 1.74 2 .73  55 0.00 84 800 1.042
848 4.68 34.481 1.76 2.83 68 0.00 76 1000 1.190
954 4 . 2 2  34.498 1.87 2 .88  79 0.00 70

1061 3.85 34.519 2.08 2.80 88 0.00 65
1272 3.32 34 .563 2 .20  2 .78 102 0.00 57

53 HORIZON ; Novembe r 19 , 1960; 0233 GCT; 23 °41’S, 73 °43’W; sound I ng , 1895 fm; wind , 150 ° .
force 9 kt; weather, overcast ; sea , missing; wir e angl e , 13° .

0 16.25d) 34.569 5.69 0.62 6 0.05 260 0 0.000
10 16.25 34.566 5.59 0.62 6 0.05 261 10 0.026
28 16 .Ole) 34.561 5.63 0.62 5 0.05 256. 20 0.052
48 15.06 3 4 . 4 7 8 f )  5.63 0 .77 3 0.13 242 30 0.078
95 13.20g) 34.286 5.08 1.18 3 trace 219 50 0.327
129 12.04 34.419 2.41  2.09 12 0.00 188 . 75 0.186

168 11.46 34.589 0 .95  2.58 23 0.00 164 100 0 .242
176 11.48 34.640 0.72 2.76 24 0.00 161 150 0.339
195 11.00 34.633 0.64 2.80 28 0.00 154 200 0 .420
241 10.36 34.658 0.42 2.83 29 0.00 141 250 0.492
291 9.52 34.644 0.30 2.88 33 0.00 128 300 0.558
383 7.98 34.535 0.87 2.85 33 0.00 113 400 0.677
478 6.64 34.448 2.05 2.88 32 0.00 101 500 0.782
577 5.87 34.423 2 .3 4  2 .87 36 0.00 94 600 0.878
672 5 .46 34.444 1.98 2 .90  47 0 .00 88 700 0.967
772 4.94 34.457 1.86 2.90 59 0.00 80 800 1.049
867 4.48 34.478h) 2 .00  2 .90 67 0.00 74 1000 1.194
968 4.18 34.505 1,9 1 2 .88 78 0.00 

I 
69

1168 3.60 34.538 2.13 2.86 95 0.00 61

a) Average of 13.04 and 12.97°C.
b) Average of 12.00 and 11.96 °C.
c) Average o f 6 . 3 5 and6 .39 ° C.
d) Alternat e value , 16.31 °C.
e) Alternate value ,  15.24 ° C.
f )  Alternate value , 34.487%, .
g) Average of 13.22 and 13.18 °C.
h) Alternate value , 34 . 4 71Z. .
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OBSERVED COMPUTED SIO

Z T S 02 P04 -P 8103 N02-N 6T Z AD~~ 1 STEP-I
m °C Z. ml/L pg at/L gig at/L ug at/L 1~~cm3/g m dye in]

HORIZON ; November 19. 1960; 1150 GCT; 23 ° 42’S , 74 °56’W , sounding, 2440 Im; wind, 144°, 54
.4 force 16 kt; weather , ovcrcast ;  sea , mis s ing;  wire anglo, 21 ° .

0 16.71 34. 592 5.57 0.36 3 0.00 269 • 0 0.000
23 16.72 34.589 5.45 0.59 3 0.00 269 10 0.027
42 16.03 34.573 5.54 0.67 2 0.03 256 20 0.054
61 15.30 34.543 5.41 0.77 2 0.59 242 - 30 0.08 1
83 14.99a) 34,576 5.24 0.83 1 0.53 233 50 0.133
101 13.34 34.304 5.01 1.18 2 trace 220 75 0.193
124 2.45 34.241 4.60 1.48 4 0.00 208 100 0.250
143 11.76b) 34.264 3.91 1.78 7 0.00 193 150 0.352
174 - 10.92 34.4 19 1.87 2.16 16 0.00 168 200 0.438
202 10.85 34.597 0.73 2.61 26 0.00 154 250 0.511
247 10.31 34.649 0 .40  2 . 6 9  30 0.00 140 300 0 .579
301 9.50 34.607 0 .48 2 .77  30 0.00 130 400 0.701 *

401 8.04 34.539 0.86 2.79 31 0.00 114 500 0.810
501 6.80 34.462 1.79 2.80 33 0.00 103 600 0.910
802 6.08 34.439 1.97 2.78 38 0.00 96 700 1.001
703 5.34 34.430 2.10 2 .78  48 0.00 87 800 1.085
804 4.85 34.459 1.85 2.95 60 0.00 80 1000 1.233
907 4.44 34.488 1.74 2.93 74 0.00 73
1008 4.08 34.512 1.93 2.90 82 0.00 68

• 
- 1212 3.50 34.544’ 2.20 2.80 98 0.00 60

HORIZON; November 19—20, 1960; 0230 , 2315 GCT; 23 °41’S, 75 °56’W; sounding, 2345 fm; 55
wind, 150 ° , force 18 kt; weather , overcast; sea , missing; wire angle , 25 ° , 35° .

• 0 16.74 34.596 5.55 0.38 5 0.01 270 0 0.000

• 9 16.74 34.601 5.50 0.36 5 0.01 269 10 0.027
31 16.72 34.604 5.56 0.36 5 0.01 268 20 0.054

• 54 16.40 34.580 5.58 0.39 3 0.01 263 30 0.081
62 15.48 34.498 5.62 0.52 2 0.08 250 50 0.134
88 15.16 34.611 5.23 0.67 3 0.72 234 75 0.197

117 - 13.08 34.273 4.97 0.95 3 0.01 218 100 0.256
150 11.94 34.351 2.96 1.69 9 0.00 189 150 0.360
184 11.04 34.448 1.74 2.25 17 0.00 168 200 0.447
209 10.74 34.585 0.85 2.41 24 0.00 152 250 0.521
260 9.88 34.637 0.50 2.65 29 0.00 134 300 0.587
311 9.26 34.600 0.54 2.66 31 0.00 127 - 400 0.708
417 7.66 34.519 1.20 2.65 32 0.00 110 500 0.814
514 6.53 34.462 1.91 2 .65 35 0.00 99 600 0.912
612 5.96 34.449 1.84 2.73 42 0.00 93 700 1.001
711 5.20 34.446 2.07 2.68 51 0.00 84 800 1.083
814 4.73 34.474 1.89 2.71 62 0.00 77 1000 1.228
902 4.40 34.489 1.82 2.81 73 0.00 73
1014 4.06 34.517 1,84 2.84 85 0.00 67
1229 3.46 34.552 2,22 2.78 99 0.00 59

990 4.30 34.501 1.91 2.80 76 0.00 71
1242 3.44 34.554 2.19 2.79 97 0.00 59

• 1535 2.83 34.596 2.59 2.67 113 0.00 50
1819 2.40 34.623 2.96 2 .61  122 0.00 44
2127 2.11 34.64 1 3.26 2 .46  125 0.00 41
2447 1.92 34.667 3.37 2.46 130 0.00 37
2774 l.85c) 34.676 3.51 2 .45  133 0.00 36
3049 1.80 34.686 3.53 2.43 133 0.00 34
3326 1.76 34.695 3.58 2.45 132 0.00 34
3608 1.75 34.696 3.65 2.33 133 0.00 34
3899 1.78 34.691 3.64 2.33 133 0.00 34

a) Average of 15.01 and 14.97 °C.
b) Average of 11.78 and 11.74°C.
c) Average of 1.83 and 1.87 ° C.
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510 OBSERVED COMPUTED

STEP - I Z T 8 02 PO4-P 810.~ N02-N 6? Z AD’
a ,Z, mi/I. pg at/I. gig at/I. 

‘
gig at/I. iO5cm~’g m dye m

56 HORiZON ; November 20 , 1960; 1107 GCT; 23°38’S , 77 °06’W; soundIng , 2470 Im; wind . 125 ° .
force 11 Itt ; weather . overcast; sea , missing; wire angIe, 19°.

0 17.08 34.758 5.33 0.40 3 0.00 266 0 0.000
23 11.08 34.743 5.50 0.58 9 0.00 266 10 0.027
41 17.10 34.760 5.50 0.65 3 0.00 266 20 0.053
68 16.68 34.787 5.55 0.38 3 0.00 254 30 0.080
93 15.98 34.67 1. 5.39 0.59 2 0.34 247 50 0.133
112 15.82 34.729 5.16 0.61 3 0.72 240 75 0.197
140 13.64 34.397 4.64 1.03 5 trace 219 100 0.259
159 12.44 34.295 3.89 1.66 9 trace 204 150 0.373
196 11.15a) 34.366 2.46 2.03 14 0.00 176 200 0.469
223 10.96 34.518 1.52 2.29 21 0.00 160 250 0.550
278 10.uO 34.597 0.74 2.73 27 0.00 139 300 0.621
332 8.d8 34.561 0.83 2.72 31 0.00- 126 400 0.744
445 7.22 34.470 1.75 2.71 31 0.00 108 500 0.852
548 6.08 34.396 2.87 2.72 31 0.00 98 600 0.951
651 5.62 34.415 2 .45  2.85 39 0.00 92 700 1.04 3
755 5.07 34.449 2.01 2.85 55 0.00 83 800 1.126
865 4.58 34.472 1.94 2.92 69 0.00 75 1000 1.274
957 4 .22  34.494 1.97 2.92 77 0.00 70
1073 3.84 34.527 2.12 2.84 90 0.00 64
1291 3.28 34.560 2.42 2.82 102 0.00 56

57 HORIZ ON; November 20, 1960; 2353 GCT ; 23 °39’S, 78 °55’W ; soundIng, 2480 fin ; wind , 135 ° .
force 13 kt; weather, overcast; sea , missing; wire angie , 13°.

0 17.56 34.882 5.46 0.40 3 trace 267 0 0.000
10 17.56 34.876 5.39 0.41 5 0.00 268 10 0.027
34 17.48 34.875 5.47 0.40 3 0.00 266 20 0.054
58 16.56 34.828 5.50 0.51 2 0.04 248 30 0.080
87 15.56 34.697 5.11 0.70 1 0.73 236 50 0.132

116 12.82 34.386 3.76 1.32 5 0.02 204 75 0.195
154 11.98 34.583 0.98 2.35 19 0.00 174 100 0.253
175 12.21 34.734 0.29 2.59 27 0.00 168 • 150 0.352
202 11.94 34.779 0.20 2.64 30 0.00 159 200 0.436
231 11.64 34.785 0.17 2.66 31 0.00 154 250 0.513
289 10.84 34.741 0.17 2 .64  31 0.00 143 300 0.586
347 10.25 34.720 0.17 2.64 33 0.00 134 400 0.720
468 8.59 34.611 0.35 2.65 35 0.00 116 500 0.839
578 7.12 34.517 1.11 2.65 37 0.00 102 600 0.945
688 6.10 34.472 1.57 2.66 42 0.00 93 700 1.041
798 5.36 34.458 1.71 2.75 52 0.00 85 800 1.130
914 4.84 34.472 1.67 2 . 7 9  64 0.00 78 1000 1.288

1133 3.99 34.5 12 2.05 2.71 84 0.00 67
1358 3.40 34.543 2.39 2.68 99 0.00 59

a) Average of 11.17 and 11.13°C.
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OBSERVED COMPUTEDJ SlO

[ Z T 8 02 PO4-P 8103 N02-N 6? Z AD’ STEP— I

L ~ C %. mi/I. pg at/I. gig at/I. pg at/I. 1O5cm3/g m dyn m

HORIZON; November 21 , 1960; 12 15. 1410 GCT; 23 41’S, 80 42’W; soundIng, 2230 fin ; wind , 58
120° , force 7 Itt; weather , overcast; sea , mIssing ; wire angle, 10° , 29 ° .

.4 0 17.68 34.927 5.42 0.48 2 0.00 288 0 0.000
25 17.70 34.909 5.44 0.48 5 0.00 268 10 0.027
45 17.60 34.932 5.46 0.45 2 trace 265 20 0.054
70 - 16.19 34.786 5.46 0.60 2 0.11 244 30 0.080
98 15.61 34.740 5.12 0.79 1 0.95 234 50 0.133
117 14.60 34.618 4.55 i.04 3 0.02 222 75 0.196
145 12.08 34.338 3.36 1.58 7 trace 194 100 0.256
165 11.54 34.392 2.53 1.98 11 0.00 180 150 0.362
202 10.88 34.516 1.42 2.35 20 0.00 160 200 0.450
231 10.50 34.589 0.90 2.54 24 0.00 148 250 0.526
288 9.30 34.536 1.17 2.63 24 0.00 133 300 0.594

• 345 8.52 34.532 1.11 2.68 27 0.00 122 400 0.715
459 7.08 34.481 1.52 2.74 32 0.00 105 500 0.822
572 6.23 34.460 1.61 2.84 40 0.00 96 600 0.919
680 5.55 34.441 1.84 2.85 46 0.00 89 700 1.010
789 5.05 34.486 1.69 2.93 59 0.00 80 800 1.093
903 4,50 34.486 1.86 2.93 69 0.00 74 1000 1.24 2
999 4 .20 34 .504 1.86 2.93 79 0.00 70
1118 3.88 34.527 2.08 2.88 88 0.00 64
1340 3 .29 34.556 2.46 2 .76  98 0.00 57

924 4.52 34.497 1.77 2.89 72 0.00 73
1214 3.64 34.548 2.21 2.77 92 0.00 61
1519 2.93 34.584 2.70 2.61 108 0.00 52
1816 2.48 34.620 3.07 2.54 114 0.00 46
2 132 2.11 34.649 3.42 2.48 122 0.00 40
2459 1.90 34.672 3.58 2.47 128 0.00 37
2796 1.84 34.680 3.72 2.46 128 0.00 36
3076 1.79 34,693 3.71 2.48 128 0.00 34
3357 1.74 34.693 3.75 2.45 128 0.00 34
3643 1.74 34.697 3.73 2.35 - 131 0.00 34
3932 1.75 34.690 3.75 2 .40 131 0.00 34

HORIZON ; November 22 , 1960; 0446 UCT; 23 °43’S, 82 °37’W; sounding , 1850 f m ; wInd , 135° , 59
force 13 kt; weather , overcast ; sea , missing; wire angI e, 18° .

0 17.93 34.794 5.22 0.41 3 0.00 282 0 0.000
9 17.94 34.787 5.39 0.44 5 0.00 282 10 0.028

31 17.86 34.783 5.42 0.38 3 0.00 282 20 0.056
59 16.67 34.722 5.61 0.38 3 0.00 259 30 0.085
81 16.28 34.708 5.36 0.50 2 0.43 251 50 0.140

114 15.42 34.574 5.14 0.67 2 0.33 242 75 0.205
132 13.85a) 34.365 4.86 0.92 3 trace 226 100 0.267
151 12.16 34 .212 4.10 1.39 7 trace 205 150 0.381
182 11.32 34.283 3.10 1.87 10 0.00 185 200 0.475
200 11.07 34.387 2.39 2.05 15 0.00 172 250 0.555
245 10.16 34.531 1.25 2.51 24 0.00 146 300 0.624
299 9.48 34.565 0.83 2.64 29 0.00 133 400 0.746

• 399 7.54 34.479 1.46 2.65 29 0.00 111 500 0.853
497 6.71 34.428 2.28 2.70 29 0.00 104 600 0.952
596 5.91 34.397 2.60 — 33 . 0.00 96 700 1.043
696 5.34b) 34.430 2.26 2.90 46 0.00 ‘ 87 800 1.126
797 4.76 34.4,50 2.03 2.90 62 0.00 79 1000 1.273
898 4.24 34.483 2.09 2.95 - 74 0.00 72

1000 3.98 34.503 2.18 2.90 83 0.00 68
1206 3.45 34.538 2.41 2. 80 97 0,00 60

a) Alternate value , 13.30 °C.
b) Average of 5 .32 and S.38 °C.
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SlO [ OBSERVED COMPUTED

STEP - I Z T 8 02 P04-P 8103 N03-N 6T Z AD’
m °C %, al/I. pg at/I. gig at/I. pg at/I. iO%m~’g in dye m

60 HORIZON ; November 22 , 1960; 1750 GCT ; 23 °43’S, 84° 14’W; soundIng , 1648 f m; wi nd , 120°.
fo rce 9 kt ; weather , cloudy; sea , missing; wire angle , 06° .

0 18.18 34.827 5.38 0.44 4 0.00 285 0 0.00 0
25 18.04 34.811 5.23 0.42 5 0.00 284 10 0.029
44 17.62 34.900 5.46 0.41 3 0.00 268 20 0.057
54 17.57 34.906 5.46 0.38 2 0.00 266 30 0.085
89 17.14 34.831 5.46 0.41 1 trace 281 50 0.140
124 17.11. 34.871 5.30 0.44 2 0.09 258 75 0.207
163 16.52 34.773 5.15 0.56 2 0.31 252 100 0.272
172 14.86 34.481 5.02 0.73 2 0.02 238 150 0.401
196 13.68 34.334 4.81 0.96 2 trace 224 • 200 0.520
216 12.74 34.271 4.53 1.16 3 0.00 211 250 0.620
263 10.99 34.408 2.63 2.10 13 0.00 170 300 0.703
321 9.92a) 34.528 1.36 2.58 23 0.00 143 400 0.838
424 7.85 34.475 1.78 2.73 24 0.00 116 500 0.950
528 6.31 34.403 3.01 2.63 26 0.00 101 600 1.051
633 5.66 34.385 2.95 2.73 33 0.00 94 700 1.143
737 5.02 34.421 2.52 3.04 51 0.00 85 800 1.227
842 4.53 34.458 2.33 2.96 83 

- 
0.00 76 1000 1.374

949 4.06 34.493 2.33 2.94 75 0.00 69
1055 3.82 34 .521 2.37 2.95 84 0.00 65
1264 3.29 34.548 2.69 2.81 96 0.00 57

61 
, 

HORIZON; November 23, 1960; 1133, 0628 GCT; 23 °41’S. 86 °09’W; sounding, 2040 fin ; wind ,
• ‘ ‘ 080 °, force B kt; weather , overcast; sea, missing; wire angle, missing, 40 ° .

0 18.40b) 35.178 5.32 0.45 2 0.00 265 0 0.000
10 18.42 35.177 5.35 0.46 5 0.00 266 10 0.027
33 18.38 35.179 5.34 0.47 4 0.00 264 20 0.053
76 17.86 35.097 5.25 0.43 1 0.00 258 30 0.080
105 17.40 35.010 5.21 0.47 1 0.13 254 50 0.132
128 17.12 34.992 5.15 0.49 2 0.30 250 75 0.198
158 16.45 34.887 4.93 0.66 3 0.24 242 100 0.262
180 . 14.77 34.625 4.65 0.86 6 0.02 225 150 0.387
199 13.56 34.469 4.27 1.11 8 0.00 212 200 0.501
209 13.18 34.437 4.19 1.18 6 0.00 207 250 - 0.596
255 11.27 34.476 2.24 2.08 15 0.00 170 300 0.678

-: 
. - • 312 10.56 34.604 0.93 2.54 18 0.00 148 400 0.817

414 8.82 34.540 1.07 2.65 29 0.00 125 500 0.936
515 7.40 34.498 1.45 2.65 31 0.00 108 600 1.04 1
618 6.24 34.426 2.23 2.64 33 0.00 98 700 1.137
722 5.61c) 34.433 2.12 2.76 44 0.00 90 800 1.226
825 5.20 34.451 1.86 2.87 54 0.00 84 1000 1.384
930 4.46 34.463 2.24 2.79 64 0.00 75

1034 4. 08 34.492 2.36 2.76 77 0.00 70
1244 

- 
3.52d) (34.535) 2.58 2.75 92 0.00 (60)

913 4.59 34.462 2.23 2.74 - 62 0.00 77
1204 3.56 34.531 2.53 2.71 91 0.00 61
1504 2.88 34.578 2.87 2.54 104 0.00 52
1797 2 . 4 0  34.614 3 .22  2.49 116 0.00 45
2110 2.08 34.649 3.43 2.46 126 0.00 40
2437 1.89 — 3.56 2.45 131 0.00 -

2776 1.82 34 .676 3.60 2 .40 133 0.00 36
3065 1.82 34.679 3.56 2 .42  136 

• 
0.00 36

a) Avera ge of 9.9O a nd 9 .94 °C.
b) Average of 18.42 and 18.38 ° C.
c) Average of 5.59 and 5.63°C. -

d) Average of 3.50 and 3~54 °C.
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OBSERVED COMPUTED ] $10

Z T 8 . 02 P04-P 8i03 N02-N 6? Z AD’ STEP — I
a SC al/I. pg at/I. gig at/I. pg at/I. 1& 1cirn3/g in dye in]

HORIZON; November 23 , 1960; 2121 OCT; 23 °40’S, 87 °51’W; soundIng, 2040 fin; wind , 110° , 62
force 10 Itt ; weather , cloudy ; sea , missing; wire angie , 11° .

• 0 18.98 35.118 5.25 0.34 3 0.00 284 0 0.000
26 18.86 35.116 5 .31  0.34 3 0.00 281 10 0.028
54 . 18.02 35.010 5.44 0.38 2 0.00 269 20 0.056
87 17.66 34.966 5.45 0.35 1 ‘ 0.00 264 30 0.085

108 17.75 35.04 1 5.37 0.38 1 0.00 260 50 0.140
131 17.72 35 037 5.28 0.38 1 0.00 259 75 0.207
163 17.62 35.021 5.19 0.43 1 0.22 258 100 0.272
171 16.51 34.788 5.13 0.51 2 0.20 250 150 0.402
195 14.62 34.512 4.84 0.81 3 trace 230 200 0.524
214 13.50 34.374 4.62 0.96 3 0.00 218 250 0.628
261 11.34 34.336 4.19 1.40 4 0.00 181 300 0.715
317 9.90 34.4 19 3.01 1.92 12 0.00 151 400 0.854
421 7.58 34.437 2.39 2.34 21 0.00 114 500 0.965
523 6.12 34.371 3.56 2.34 22 0.00 101 800 1.064
626 5.58 34.388 2.82 2.54 34 0.00 93 700 1.155
728 5.04 34.402 2.73 2.69 45 0.00 86 800 1.239
832 4.49 34.439 2.64 2 .70  59 0.00 78 1000 1.385
934 4.06 34.477 2.57 2 .72  72 0.00 70

1040 3.72 34.522 2.64 2.72 83 0.00 64
1248 3.30 34.551 2.62 2.72 99 0.00 57

HORIZON; November 24 , 1960; 0953, 1202 GCT ; 23°41’8, 89°37°W; sounding, 2030 fin; wind , 63
145°, force 10 Itt; weather , overcast; sea , missing; wire angle , 15°, 33° .

0 19.42 35.328 5.18 0.36 3 0.00 280 0 0.000
10 19.43 35.327 5.12 0.36 6 0.00 280 10 0.028
34 19.40 35.321 5.22 0.37 5 0.00 280 20 0.056
63 18.68 35.272 5.33 0.39 3 0.00 266 30 0.084
86 18.74 35.327 5.27 0.36 2 0.00 263 50 0.139

120 18.64 35.325 5.20 0.37 3 trace 261 75 0.206
148 18.60 35.313 5.16 0.41 4 0.09 261 100 0.272
167 18.48 35.283 5.15 0.43 4 0.09 260 150 0.402
199 18.38 35.253 5.13 0.43 4 0.15 260 200 0.532
209 17.53 35.099 5.00 0.52 3 0.18 251 250 0.650
256 13.18 34.453 4.41 1.05 4 0.00 206 300 0.745
312 10.64 34.454 2 .40 2.10 18 0.00 160 400 0.893
415 8.69 34.518 1.37 2.55 28 0.00 125 500 1.012
516 6.96 34.420 2.47 2.43 28 0.00 108 600 1.116
620 5.88 34.374 3 .07  2.45 30 0.00 97 700 1.211
722 5.34 34.404 2.63 2.63 46 0.00 89 800 1.298
826 4.80 34.430 2.42 2.79 57 0.00 82 1000 1,452
930 4.34 34.469 2 .29  2.85 71 - 0.00 73

1035 4.08 34.495 2.39 2.83 81 0.00 b9
1241 3.48 34.533 2.59 2.80 96 0.00 60

1022 4.14 34 .481 2.39 2.75 77 0.00 71
1308 3.35 34.539 2.66 2.7 0 100 0.00 68
1623 2.68 , 34.588 3.13 2.57 113 0,00 49

• 1918 2.25 34.622 3.35 2 .50  120 0.00 44
2233 1.99 34.655 3.54 2.40 130 0.00 38
2559 1.87 34.668 3.59 2.35 133 0.00 ‘ 36
2895 1.80 34.683 3.58 2.43 133 0,00 36
3181 1.80 34.689 3.52 2.45 139 0.00 34
3469 1.80 34,692 3.48 2.50 144 0.00 34
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SlO OBSERVED COMPUTED

STEP—I Z T 8 02 P04-P 8i03 N03-N 6? Z AD’

• a °C %, al/I. ~g at/I. gig at/I. gig at/I. 1ö~cin~3’g a dye ~n

64 HORIZON ; November 25 , 1960; 0218 OCT; 23°41’B, 91°28’W; soundI ng, 1905 fm; wind , 105 ° ,
- force 14 Itt; weather, overcast ; sea , missing; wire angIe , 15 ° .

0 19.71 35.351 5.18 0.33 2 0.00 284 0 0.000
- ‘ 33 19.71 35.344 5.10 0.29 3 0.00 285 10 0.028

52 18.89 35.231 5.30 0.32 3 0.00 274 20 0.057
62 18.74 35.226 5.33 0.32 3 0.00 270 30 0.085
85 18.56a) 35.220 5.31 0.32 1 0.00 266 50 0.141

105 18.50b) 35.212 5.31 0.30 2 0.00 265 75 0.209
128 18.46 35.210 5.25 0.33 2 0.00 264 100 0.276
148 18.38 35.199 5.17 0.34 2 0.02 263 150 0.408

• 181 18.360) 35.187 5.16 0.34 1 0.04 263 200 0.539
210 18.02d) 35.134 5.10 0.36 1 0.15 260 250 0.660

• 256 14.02 34.543 4.68 0.79 1 0.00 216 300 0.762
312 11.18 34.406 4.17 1.29 8 0.00 172 400 0.917
414 8.24 34.444 2.27 2.30 21 0.00 124 500 1.036
515 6.60 34.382 3.17 2.30 24 0.00 106 600 1.139
619 5.60 34.324 4.05 2.27 25 0.00 98 700 1.235
722 5.12 34.372 3.21 2.45 39 0.00 90 800 1.322
826 4.62 34.413 2.90 2.60 52 0.00 81 1000 1.474
930 4.22 34.459 2.55 2.74 68 0.00 73

1034 3.94 34.500 2.57 2.79 81 0.00 67
1241 3.42 34.539 2.71 2.66 95 0.00 60

65 HORIZON; November 25 , 1960; 1404 OCT; 23 °41’S, 93 °11’W; soundIng, 2020 fin; wInd, 105°.
force 14 kt; weather , overcast; sea, missing; wire angie , 23° .

• 0 20.07 35.443 5.04 0.33 2 0.00 288 0 0.000
9 20.0 1 35.438 4.99 0.30 3 0.00 288 • 10 0. 029

30 20.08 35.436 5.11 0.30 4 0.00 288 20 0.058
49 20.06 35.439 5.13 0.30 2 0.00 287 30 0.086
71 19.30 35.377 5.26 0.30 1 0.00 273 50 0.144
88 19.04 35.330 5.23 0.27 3 0.00 270 75 0.214

,, 111 18.89 35.313 5.24 0.26 3 0.00 268 100 0.281
- - 

137 18.88 35.323 5.19 0.28 3 trace 267 150 0.415
176 18.30.) 35.235 5.01 0.38 3 0.10 259 200 0.542
194 16.92 34.978 4.85 0.54 1 0.06 246 250 0.650
237 13.46 34.529 4.66 0.83 3 t race 206 300 0.740
289 10.99 34.399 4.31 1.24 4 , 0.00 170 400 0.883 -

• 38~ 8.14 34.385 3.10 2.04 - 14 0.00 126 500 0.998
482 6.60 34.348 3.88 2.03 18 0.00 108 600 1.100

- , 580 5.64 34.295 4.78 1,97 15 0.00 101 700 1.195
677 5.38f) 34.361 3,44 2.37 33 0.00 93 800 1.282

- 773 4.86 34.388 2.94 2.55 45 0.00 85 1000 1.435
872 4.41 34.435 2.61 2.72 61 0.00 77 -:
972 4.15 34.471 2.51 2.64 72 1 .00 72

1176 3.58 34,517 2.76 2.58 90 v .00 62

• a) Aversge of l8.58 and 18.54 °C.
• 

• 
- 

. b) Average of l8.48 and 18.52 °C.
• c) Aver age of 18.38 and 18.33 ° C. -

d) Alternate value , 16.51 ° C.
e) Average of 18.32 and 18.28 ° C.
f) Average of 5.36 and5.40°C. ‘
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I OBSERVED COMPUTE 1 $10

L Z T 8 02 P04-P 8103 N03-N 6r Z AI~~~~ ‘ ‘ STEP-I
a SC .t, mi/I. gig at/I. gig at/I.. pg at/I. 1&5cni3/g in dye mJ

HOR1ZON ; November 26 , 1960; 0854 , 0620 GeT; 23 °40’S, 95° 13’W; soundIng, 1725 fm; wind , 66• 055 ° , force 9 It t; weather , clear ; sea , missing; wire angle , 09 ° , 1 7 .
.4 0 20.42 a) 35.482 5.07 0.29 7 0.00 294 0 0.000• 28 20.41 35.488 5.02 0.3 1 14 0.00 292 10 0.029

• 45 19.97 35.426 . 5.17 0.25 12 0.00 286 20 0.059
54 19.56 35.389 5.22 0.25 8 0.00 278 30 0.088
64 19.48 35 381 5.25 0.25 5 0.00 277 50 0.145
98 19.36 35.448 5.19 0.24 7 0.00 268 75 0.214

131 19.12 35.386 5.17 0.24 10 0.00 268 100 0.282
170 18.98 35.364 5.13 0.25 11 0.00 266 150 0.416
213 15.96 34.818 4 .73 0.S5 7 0.00 236 200 0.546
241 13.84 34.573 4.43 0.80 6 0.00 210 250 0.659
275 

• 
12.15 34.460 4.04 - 1.13 10 0.00 188 300 0.752

• 318 10.79 34.529 2.49 1.80 20 0.00 159 400 0.901
422 8.93 34.542 1.15 2.36 31 0.00 129 • 

500 1.023
525 6.95 34t436 2.36 - 2.20 32 0.00 106 600 1.127
631 5.78 34.378 3.24 2 .20  32 0.00 96 700 1.222
735 5.24 34.388 2.98 2.27 46 0.00 89 800 1.310
840 4.70 34.423 2.66 2.42 58 0.00 81 1000 1.464
944 4.35 34.466 2.48 2.49 68 0.00 74

1049 3.98 34.507 2.57 2.49 84 0.00 67
1256 3.52 34.547 2.72 2.38 98 0.00 60

1038 4.04 34.499 2.54 2 .43 78 0.00 68
‘1322 3.29 34 .556 2.78 2.39 103 0.00 57
1605 2.70 34.600 3.03 2.31 110 0.00 48 • 

•
1890 2.26 34.635 3.38 2.28 122 0.00 42

• - 2174 2.00 34.661 3 .53 2 .25  129 0.00 38
2459 1.89 34.678 3.57 2.25 130 0.00 36
2744 1.86 34.684 3.59 2.27 136 0.00 38
3037 1.84 34.689’ 3.56 2.26 142 0.00 35

HORIZON ; November 26 , 1980; 2117 OCT; 21°47’S, 95°07’W; soundIng, 2130 Im; wind, 148° , 67
force 9 kt ; weather , cloudy ; sea , missing; wire angle, 12° .

• 
. 0 20.89b) 35.601 5.10 0.43 8 0.00 297 0 0.000

10 20.46 35.589 5.01 0.30 15 0.00 286 10 0.029
54 20.28 35.584 5.14 0.31 11 0.00 282 20 0.058
87 19.81 35.600 5.23 0.34 7 0.00 270 30 0.086

106 19.58 35.592 5.18 0.34 4 0.00 264 50 0.143
140 19.64 35.634 5.05 0.36 7 0.06 263 75 0.213
169 . 19.64 35.659 5.03 0.41 9 0.14 261 100 0.280
193 19.60 35.663 

• 
4.96 0.46 11 0.32 260 150 0.412

213 19.280) 35.576 4.90 0.52 8 0.41 258 200 0.54 2
241 16.88 35.063 4.64 0.58 6 0.03 239 250 0.665
270 14.66 34.709 4.41 0.81 6 0.00 217 300 0.770
317 11.38 34.453 3.64 1.34 14 0.00 173 • 400 0.929

• 422 8.50 34.478 1.87 2.20 26 0.00 125 500 1.050
525 6158d) 34.381 3.35 2.09 28 0.00 108 600 1.153

• 630 5.69 34.361 3.52 2.11 29 0.00 96 700 1.248
733 5.22 34.409 2.74 2.39 48 0.00 88 800 1.334
838 4.80 34.460 2.20 2.57 64 0.00 79 1000 1.485
944 4,44 34.504 2.05 2,59 78 0.00 72

1048 4.08 34.524 2.17 2.59 91 0.00 67
1256 3.48 34.553 2.50 2.42 105 0.00 59

a) Alternate value, 19.82°C.
• b) Alternate value, 21.15°C.

c) Avarag e of 19.30 and 19.26 °C.
d) Average of6 .øO and6.56° C.
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SlO OBSERVED COMPUTED

STEP-I Z T 8 02 P04-P 8103 $03-H ~~ Z AD’
a °C %.- nil/I. gig at/I. gig at/I. gig at/I. 1O5cm~’g a dye in

• 68 HORIZON; November 27 , 1960; 1023, 1237 OCT; 19 55’S, 95 05’W; soundIng, 2000+ fin; wind,
.4 100• , force 9 It t; weathe r , missing; sea , missing; wire angie, 10° , 13 ° .

0 20.34 35.706 4.92 0.42 8 0.00 275 0 0.000
25 20.27 35.700 5.09 0.38 15 0.00 ‘ 274 10 0.027
45 20.22 35.704 5.12 0.39 12 0.00 272 20 0.055
64 20.15 35.758 5.1.9 0.36 6 0.00 268 30 0.082
87 19.84 35.705 5.14 0.38 6 0.01 262 50 0.136

121 19.60 35.658 5.12 0.39 8 0.02 260 75 0.203
150 19.70a) 35.714 5.04 0.44 9 0.12 258 100 0.269
182 18.54 35.684 4 .97  0.46 12 0.23 256 150 0.39~
212 18.64b) 35.484 4.77 0.59 8 0.27 249 200 0.527

• 239 16.33 35.042 4.35 0.80 8 0.01 228 250 0.64 5
268 13.71 34.678 3.74 1.12 11 0.00 200 300 0.743
314 11.40 34.549 2.19 1.89 22 0.00 166 400 0.897
416 9.10 34.560 1.04 2.44 32 0.00 • 128 500 1.017
519 7.20 34.500 1. 71 2.35 38 0.00 105 600 1.119
624 6.12 34.450 2.08 2.36 41 ‘0.00 95 700 1.212
731 5.52o) 34.475 1.78 2.64 58 0.00 86 800 1.297
837 5.00 34.482 1,67 2 .72 68 0.00 80 1000 1.449
943 4.56 , 34.494 1.74 2.65 78 - 0.00 74

1050 4.14 34.529 1.95 2.64 92 0.00 67
1259 3.43 34.558 2.31 2.46 111 0.00 58

924 4.65d) 34.493 1.69 2.72 74 0.00 75
1230 3.60 34 .545 2.23 2.59 98 0.00 

• 
60

1545 2.89 34.585 2.54 2.49 118 0.00 51
1850 2.40 34.618 2.90 2.39 129 0.00 44 

- H
2172 2.08 34.648 3.29 2.28 133 0.00 40 —

2504 1.88 34.666 3.44 2.25 133 0.00 - 36
2846 1.83 * 34.675 3.42 2.25 142 0.00 • 36
3129 1.79 34.683e) 3 .41 2.29 143 0.00 35
3411 1.78 34.684 3.39 2.28 143 0.00 36
3692 1.80 34.686 3.46 2.29 145 0.00 34
3993 1.83 34.693 3.4.4 2.27 145 0.00 35 •

69 
• HORIZON; Nov ember 28, 1960; 0113 OCT ; 18° 16’S, 85°05’W; sounding, 2150 fin; wInd , 110°,

force 6 Itt; weather , partly cloudy; sea, mIssing; wire angle, 12 ° .
0 20.38 35.624 5.04 0.45 5 0,00 282 0 0.000

10 20.14 35.608 5.12 0.42 6 0.00 277 10 0.028
35 19.98 35.671 6.21 0.40 5 0.00 268 20 0.055
64 19.64 35.663 5.11 0.40 3 0.06 261 30 0.083
97 19.44 35.639 5.02 0.45 1 0.14 258 50 0.136

131 19.40 35.640 4.9 5 0.47 2 0.40 256 75 0.201
160 18.26 35.391 4.64 0.56 2 0.29 247 100 0.266
183 16.74 35.102 4.44 0.74 4 0.01 233 150 0.394
213 14. 58 34.768 4.08 1.00 4 0.00 210 200 0.512
241 13.18 34.635 3.44 1.29 6 0.00 192 . 250 0.613
270 11.58 34.490 2.83 1.63 12 0.00 174 300 0.699
316 10.18 34.549 1.37 2.31 24 0.00 146 400 0.837
419 8.31 34.532 1.23 2.49 29 0.00 118 500 0.949
521 6.58 34.464 2.06 2.38 35 0.00 99 600 1.04 7
624 6.09 34.484 1.56 2.64 46 0.00 92 700 1.136
728 5.41 34.486 1.56 2.82 59 0.00 • 84 800 1.219
832 4.80 34.508 1.55 2.76 69 0.00 76 1000 1.367
938 4.48 34.516 1.74 2.76 77 0.00 72

1046 4.13 34.631 1.84 2.77 89 0.00 67
1158 ‘3.84 34.544 1.98 2.77 94 0.00 63

a) ~~. value only. -

b) Average of 18.67 and 18.61°C.
c) Average of 5.50 and 5.54 °C.
d) Alternate value , 4 .30 °C.
•) Alternate value , 34 .690%. .
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OBSERVED COMPUTED ] SlO

Z T S 02 P04 P 8iO3 N03-N 6r Z AD’ $TEP I
in 

SC %. m I/I. pg at/I. pg at/I. pg at/I. 1O5cm3’g m dye m]

HORIZON; November 28 , 1960; 1310 OCr ; 16°48’S, 94 °59’W; sounding, 2200 fm; wind, 114 ° , . 70
.4 force 6 Itt; weather , cloudy; lea , missIng; wire angle, 14’.

0 20 .53a) 35.793 5.11 0.59 3 0.04 274 ‘ 0 0.000
34 20.46 35.780 5.13 0.56 4 0.04 273 10 0.027
63 20.00 35.777 5.15 0.48 3 0.03 261 20 0.055
95 19.80 35.777 5.10 0.55 3 0.05 256 - 30 0.082

129 19.61b) 35.767 4.97 0.61 1 0.17 252 50 0.136
148 19.38 35.692 4.90 0.60 2 0.39 252 75 0.202
167 17.480) 35.300 4.35 0.81 2 0.07 236 100 0.266
190 14.33d) 34.848 2.59 1.57 9 0.00 200 150 0.393
210 - 13.30 34.747 1.61 2.04 15 0.00 187 200 0.504
237 12.33 34.724 0.54 2.44 22 0.00 170 250 0.593
266 11.83 34.772 — 2.57 30 0.00 158 300 0.671
312 11.02 34.760 0.18 2.57 32 0.00 144 400 0.808
416 9.22 34.662 0.37 2.59 34 0.00 122 500 0.925
519 7.75 34.564 0.78 2.66 38 0.00 108 600 1.030
622 6.72 34.512 1.01 2.69 44 0.00 98 700 1.125
725 5.98 34.508 1.02 2.89 54 0.00 89 800 1.212
829 5.31 34.508 1.11 2.90 66 0.00 81 1000 1.366
933 4.70 34.515 1.24 2.89 79 0.00 74

1039 4.36 34.536 1.43 2.89 85 0.00 69
1247 3.58 34.556 1.97 2.78 103 0.00 60

HORIZON; November 28-29 , 1960; 0238, 2349 OCT; 15’03’S, 95°04’W; sounding, 2050 fin; TI
wind , 110°, force 8 Itt; weather , cloudy; sea , missing; wire angle, 16 °, 19°.

0 20.82 35.724 5.00 0.74 5 0.11 286 0 0.000
10 20.78 35.723 5.10 0.66 8 0.12 285 10 0.029
33 20.52e) 35.731 • 5.17 0.66 6’ 0.11 278 20 0.057
62 20.12 35.805 5.13 0.51 4 0.05 262 30 0.085
95 19.90 35.792 4.96 0.56 3 0.13 258 50 0.140

127 19.54 35.706 4.88 0.60 3 0.38 254 75 0.206
• - 156 19.12 35.607 4.77 0.64 3 0.53 252 100 0.270

179 17.29 35.265 4.12 0.96 6 0.02 233 150 0.398
198 15.33f ) 34.978 3.51 1.20 6 0.01 211 200 0.513
207 14.76 34.891 3.32 1.28 8 0.00 205 250 0.608
253 11.64 34.802 1.63 2.10 19 0.00 167 300 0.686
308 10.36 34.676 0.46 2.58 31 0.00 139 • 400 0.816
410 8.82 34.657 0.63 2.58 36 0.00 116 600 0.927
510 7.54 34.584 0.89 2.65 44 0.00 104 800 1.026
611 6.48 34 .536 1.05 2.77 50 0.00 93 700 1.116
712 5.75g) 34.517 1.14 2.85 61 0.00 85 800 1.199
813 5.12 34.519 1.19 2.93 71 0.00 78 1000 1.346
915 4.68 34.525 1.29 2.90 80 0.00 73

1018 4.24 34.539 1.63 2.90 92 0.00 67
- 

1223 3.64 34.568 1.85 2.84 110 0.00 59

1211 3.71 34.561 1.78 2.89 104 0~ 00 60
1493 3.02 34.593 2.10 2.93 123 0.00 52
1775 ~ 2.56 34.622 2.45 2.92 140 0.00 46
2058 2.19 34.646 2.85 2.75 138 0.00 41
2340 1.94 34.663 3.31 2.49 138 0.00 38
2624 - 1.84 34.68 1h) 3 .39 2.43 140 0.00 36
2908 1.81 34.693 3.34 2.38 145 0.00 34
3194 1.82 34.690 3.31 2.39 147 0.00 34

• 
- 3484 1.83 34 .686 3.35 2.39 147 0.00 35

a) One value only.
b) Average of 19.63 and 19.59 °C.
c) Alternate value, 16.36° C.
d) Average of 14.35 and 14.31 °C.

.1) a) Alternate value, 20.04 °C.
1) Average of 15.35 and 18.31°C.
g) Average of 5.73 and 5.77° C.
h) Alternate value, 34 .695%. . 
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Sb OBSERVED . COMPUTED

STEP - I , Z T 8 02 P04-P &IO
~ $03-N 6T Z AD’

a °C al/I. gig at/I. ~g at/I. gig at/I. 155cmn3/g m dye a

72 HORiZON; November 29, 1960; 1309 GOT; 13°20’8~ 94’57’W; soundIng, 1960 fm; wInd , 110°,
force 10 Itt; weather , cloudy; sea , missing; wire angle, 15° .

0 21.02 35.868 5.13 0.63 5 0.11 281 0 0.000
33 21.00 S5.SE~9 4 . O f  0.63 7 0.09 281 10 t- :~ 8
LI .i . t.s .I.1 . 1~ .5 1 - . :5 ~~I 2 S Ij ~~~9 _‘~“9 _0 -J .-M •

35.~ __2 5.~~~1 0.5e 3 o . :4 2~ ; 20

1.~3 3.~~.- 3.5.4.! 4~S~ 0.36 2 0.~.9 234 3~)
139 19.26 35.632 4.91 0.59 3 0.44 254 75 0.2i~6
168 (17.4)a) 35.276 3.99 0.99 4 0.03 235 100 0.272
191 14.78 34.930 2.83 1.52 9 trace 203 150 0.400 

—

211 13.00 34.726 2.11 1.83 12 trace 183 200 0.512 . -:

238 11.68 34. 702 0.68 2.41 25 0.00 161 250 0.599
266 11.18 34. 750 0.31 2.54 31 0.00 148 300 0.672
311 10.34 34,724 0.38 2.58 33 0.00 135 400 0.800
413 8.80 34.657 0.84 2.58 37 0.00 116 500 0.911
513 7.46 34.579 0.92 2.69 45 0.00 113 600 1.010

• 615 6.37 34.522 0.97 2.83 51. 0.00 93 700 1.099
716 5.62 34.524 0.94 2.93 65 0.00 84 800 1.180
818 5.05 34.516 1.08 2.94 74 0.00 78 1000 1.327
921 4.54 34.530 1.31 2.93 84 0.00 71
1024 4.25 34.543 1.53 2.93 94 0.00 67
1231 3.59 34.566 1.88 2.76 110 0.00 59 

•

73 HORIZON; November 30, 1960; 0235 OCT; 11°35’S, 94 °59’W; sounding, 1840 fin; wind, 130°,
force 8 Itt; weather, cloudy; sea, missing; wire angle, missing.

0 20.87b) 35.736 5.13 0.78 4 0.18 287 0 0.000
10 20.86 35.734 5.16 0.78 7 0.18 287 10 0.029
32 20.66 35. 720 5.12 0.76 6 0.19 282 20 0.051
60 20.44 35. 715 5.10 0.75 4 0.20 277 30 0.086
93 19.84 35. 712 5.03 0.85 4 0.28 262 50 0.142

125 19.46 35.583 4.66 0.75 3 0.68 262 75 0.210
143 17.16 35.295 3.65 1.07 6 0.07 228 100 0.277
162 14.56c) 34.933 2.03 1.75 13 0.02 198 150 0.396
185 13.22 34.842 0.46 2.39 21 trace 179 200 0.492
204 12.58 34 .843 0.25 2 .42 24 0.00 166 250 Q.572 •

249 11.81 34.870 0.38 2.42 30 0.00 150 300 0.644
305 10.86 34.810 0.51 2.42 34 0.00 138 400 0.776
408 9.63 34.739 0.43 2.56 40 0.00 123 500 0.891
508 8.02 34.631 0.82 2.57 43 0.00 107 600 0.993
611 6.75 34.562 0.65 2.84 52 0.00 94 100 1.083
713 5.70d) 34.534 1.02 2.92 63 0.00 84 800 1.164
816 5.10 34.535 1.14 2.83 75 0.00 77 1000 

- 
1.308

920 4.54 34 , 542 1.57 2.82 85 0.00 . 70
1025 4.18 34.555 1.76 2.79 97 0.00 65
1229 3.53 34 .579 • 1.98 2.75 112 0.00 57

a) Thermometer readings of 16.78 and 15.88°C.
b) One value only.
c) Average of l4.58 and 14.54 °C.
d) Average of 5.67 aM 5.72°C.
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OBSERVED COMPUTED $10

Z T 8 02 P04-P 8103 $03-N 6’r Z AD’ STEP- I
a ‘C %, mi/I. gig at/I. pg at/I. gig at/I. 1O5cm3/g m dye i n]

HORIZON; November 30, 1960; 1621, 1403 GOT; 9°57’S, 95°02’W; sounding, 2000 fm; wind, 74
110°, force 11 Itt; weather, cloudy; sea, missing; wire angie, 22 °, 38° .

0 21.44 35.567 4.92 0.91 6 0.27 313 - 0 0.000
24 21.34 35.576 5.04 0.91 9 0.28 310 10 0.031
41 21.24 35.585 5.04 0.90 6 0.28 307 20 0.062
59 21.18 35 . 585 5.04 0.90 6 0.28 306 30 0.094
82 19.54a) 35.490 4.17 1.12 5 0.70 270 50 0.155

100 16.68 35.181 3.00 1.42 8 0.48 226 75 0.229
132 13.86 34.889 0.83 2.15 17 0.02 187 100 0.293
160 12.54 34.839 0.55 2.31 24 0.00 166 150 0.393
182 12.02 34.835 0.47 2.40 27 0.00 157 200 0.473
199 11.66 34.854 0.39 2.40 31 0.00 148 250 0.545
243 11.29 34.827 0.51 2.41 33 0.00 144 300 0.615
298 10.70 34.796 0.32 2.53 37 0.00 136 400 0.744
396 9.53 34.724 0.39 2.58 41 0.00 122 500 0.859
495 8.14 34.627 0.23 2.82 48 0.00 108 600 0.982
596 7.08 34.571 0.34 2.93 55 0.00 98 700 1.055
696 6.16 34.543 0.58 3.01 63 0.00 88 800 1.139
798 5.50 34.535 0.71 3.04 74 0.00 81 1000 1.289
901 4.86 34.533 1.09 3. 01 83 0.00 - 74

1005 4.45 34.546 1.43 2. 90 92 0.00 69
1214 3.72 34.564 1.92 2.86 109 - 0.00 60

1159 3.80 34.575 1.74 2.89 108 0.00 60
1425 3.04 34.606 2.09 2.75 130 0.00 51
1690 2.54 34.625 2.31 2.63 144 0.00 45
1954 2.26 34.645 2.48 2.63 152 0.00 42
2218 2.06 34.659 2.74 2.55 153 0.00 39
2481 1.86 34.673 3.18 2.45 151 0.00 36
2743 1.78 34 .688 3.28 2.44 151 0.00 34
3004 1.80 34.686 3.26 2.46 151 0.00 34
3285 1.82 34.678 3.22 2.47 151 0.00 36’

HORiZON ; December 1, 1960; 0251 OCT ; 8°25’S, 94 °56’W; sounding, 2150 fin; wind, 120 ° , 75
force 11 Itt; weather , cloudy; sea, missing; wire angie, 12° ,

0 22.32 35.410 4.84 0.94 6 0.25 348• 0 0.000
10 22.30 35.396 4.94 0.88 8 0.24 349 10 0.035
33 22.24 35.396 ’ 4.96 0.88 7 0.25 347 20 0.070
53 21.88 35.353 4.98 0.92 6 0.26 341 30 0.104
77 17.42 35.267 3.61 1.25 5 0.37 236 50 0.174
97 15.06 35.023 0.37 2.30 16 0.41 203 75 0.247

130 13.38 34.944 0.20 2.42 24 0.03 174 100 0.303
159 12.68b) 34.911 0.23 2.45 28 0.00 163 150 0.394
192 12.24 34.893 0.29 2.46 28 0.00 156 200 0.474
211 12.02 34.882 0.32 2.42 29 0.00 156 250 0.550
259 11.45 34.841 0.29 2.50 33 0.00 146 300 0.621
315 10.71 34.791 0.33 2.56 36 0.00 137 400 0.752
420 9.24 34.708 0.25 2 .82 42 0.00 119 500 0.866
523 7.50 34.602 0.29 3.00 53 0.00 102 600 0.965
627 6.53 34.567 0.64 3.01 59 0.00 91 700 1.054
732 5.72 34.544 1.20 3.01 67 0.00 83 800 1.136
837 5.13 34.546 1.15 3.02 81 0.00 76 1000 1.282
942 4.70 34 .544 1.40 3.01 88 ‘ 0.00 . 72

1049 4.30 34.558 1.40 3.02 100 0.00 66
1260 3.58 34.~ 70 1.93 2.86 • 114 0.00 58

a) Average of 19.57 and 19,52 C.
b) Average of 12.70 and 12,65°C.

A
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SlO OBSERVED COMPUTED

STEP-I Z T 8 02 P04-P 5103 $02-N O
~ 

Z AD’
in ‘C %. mi/I. ~g at/I. pg at/I. gig at/I. 1O%m3/g in dye m

16 HOR IZ ON ; December 1, 1960; 1241 GOT ; 6°51’S, 94 °52’W, sounding, 2170 fm; wind , 115 ° ,
force 6 Itt; weathe r , cloudy; sea, missing ; wire angle , 01° .

.4 0 22 ,42a) 35.180 4.84 0.90 8 0.20 368 0 0.000
25 22.42 35.239 4.87 0.90 10 0.21 364 10 0.037
45 22.22  35.324 4.94 0.89 9 0.24 352 20 0.073
65 22 .Oab) 35.344 4.91 0.93 7 0.24 346 30 0. 110
89 15.80c) 35.091 1.40 2.00 12 0.59 213 50 0.181
109 14.04 34.993 0.21 2.36 22 0.15 184 75 0.261
132 13.12 34.957 0.30 2.36 26 0.00 168 100 0.321
153 12.61 34.928 0.33 2.35 29 0.00 160 150 0.409
186 12.08 34.893 0.46 2.39 29 0.00 154 200 0.487
216 11.81 34.878 0.47 2.39 30 0.00 149 250 0.561
264 11.20 34.834 0.34 2.56 34 0.00 142 300 0.631
322 10.34 34.779 0.27 2.68 40 0.00 131 400 0.759
429 9.14 34.705 0.23 2 .75 46 0.00 118 500 0.674
534 7.68 34.617 0.19 3.02 58 0.00 103 600 0.975
640 6.56 34.578 0.30 3.09 66 0.00 90 700 1.065
748 5.78d) 34.561 0.65 3.05 76 0.00 82 800 1.148
854 5.16 34.549 1.14 3.07 83 0.00 76 1000 1.297
962 4.66 34.546 1.49 3.06 92 0.00 71

1070 4.30 34.558 1.59 3.02 104 0.00 66
1280 3.58 34.573 1.93 2.92 118 0.00 58

77 HORIZON; December 2, 1960; 0544, 0243 GCT~ 5°00’S, 95°00’W; soundIng, 2040 fin; wind ,
110 ° , force 9 Itt; weather , cloudy; sea , missing; wire angle, 22 ° , 43° .

0 21.73e) 34.771 4.93 0.92 18 0.16 378 0 0.000
10 21.70 34.852 4.83 0.86 25 0.16 372 10 0.038
31 21.48 34.918 4.99 0.86 24 0.17 362 20 0.075
63 19.75 35.009 4.28 1.06 18 0.56 310 30 0.111
89 15.48 35.081 1.35 1.85 20 1.29 207 50 0.183

108 13.82 34.981 0.70 2.11 27 0.04 180 75 0.260
134 13.30 34.963 0.71 2.11 30 0.01 171 100 0.317
160 13.04 34.939 0.73 2.14 35 0.01 168 150 0.406
196 12.72 34.920 0.57 2 .20 35 trace 163 200 0.488
212 12.60 34.928 0.48 2.23 32 0.00 160 250 0.568
265 12.18 34.887 0.35 2.32 37 0.00 155 300 0.64 4
317 11,58 34.858 0.66 2.26 36 0.00 , 146 400 0.784
431 9.68 34.739 0.19 2.66 47 0.00 124 500 0.904
534 7.76 34.623 0 .22 2.91 55 0.00 104 600 1.006
639 6.42 34.569 0.60 3.04 65 0.00 90 700 1.095
744 5.72 34.553 1.09 3.06 75 0.00 82 800 1.177
853 5.10 34.549 1.44 2.97 89 0.00 76 1000 1.324
947 4.65 34.555 1.44 2.96 94 0.00 70

1065 4.26 34.564 1.63 2.89 105 0.00 66
1285 3.60 34.581 1.91 2.80 120 0.00 58

1276 3.59 34.613 1.88 2.90 122 0.00 55
1545 2.95 34.620 2.13 2.81 138 0.00 49
1813 2.50 34.633 2.26 2.68 160 0.00 44 -

2082 2.20 34.659 2.43 2.63 163 0.00 40
2351 2.04 34.663 2.62 2.63 175 0.00 39
2621 1.86 34.685 2.87 2.52 168 0.00 • 36

2896 1.76 34.682 3.08 2.50 151 0.00 35
3175 1.78e) 34.679 3.11 2.50 171 0.00 36
3457 1.80 34 .678 3.07 2.51 176 0.00 36

a) Alternate value, 22.57 ° C.
b) Alternate value, 21.79 °C.
c) Average of 15.83 and 15.78 °C.
d) Average of 5.76 and 5.80°C.
e) One value only.

40
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OBSERVED COMPUTED ] SlO

2 T 8 02 P04-P 8103 N03-N 6T Z AD’ - 
STEP-I

m C t . ml/L gig at/I. gig at/I. pg a~/L iO 5cm% m dye a]

HORIZON ; December 2 , 1960; 1352 OCT; 3°56’S, 95 °07’W; soundIn g, 2010 fm; wI nd , 135° , 78
force 9 Itt;  weather , cloudy; sea , missing; wire angle , 1 9 .

0 21.61 14 . 624 4 .9 5  0.91 8 0.13 386 0 0.000
17 21.08 34.861 4.71 0,87 12 0.17 358 10 0.038
32 17.64 35.155 2.24 1.65 15 1.58 250 20 0.074
56 14.90 35.064 1.14 1.92 20 0.32 196 30 0.104
83 14.03a) 35 027 1.55 1,89 21 0 6 6  181 50 0.151

102 13.82 35.007 1.60 1.89 21 0.57 178 75 0.199
121 13.44 34.975 1.62 1.87 22 0.02 173 100 0.244
159 13.12 34.952 1.52 1.92 24 t r ace 168 150 0.331
197 12.98 34.948 0.97 2.07 28 trace 166 200 0.416
223 12.75 34.935 0.69 2. 1.7 27 trace 162 250 0.496
279 12.28 34.908 0.34 2.38 31 0.00 156 300 0.574
335 11.58 34.862 0.41 2.49 33 0.00 146 400 0.713
450 9.03 34.7~ 3 0.20 2.82 48 0.00 116 500 0.831
557 7.60 34.646 0.44 2.90 57 0.00 100 600 0.933
664 6.74 34.603 0.59 3.00 66 0.00 92 700 1.025
772 5.90 34.573 0.99 3.01 76 0.00 83 800 1.110
886 5.34 34.564 1.25 2.95 83 0.00 77 1000 1.262
981 4.74 34.561 1.44 2 .96  93 0.00 71

1103 4.20 34.579 1.63 2.88 107 0.00 64
1327 3.58 34.591 1.89 2.88 124 0.00 57

HORIZON ; December 2 , 1960; 2053 OCT; 2 °59’S, 94 °57’W; sounding, 1700 fin; wind , 180’, 79
force 18 Itt; weather , partly cloudy; sea , missing; wire angle , 15 ’.

0 21 . 70b) 34.637 4.92 0.98 9 0.17 388 0 0.000
11 21.51 34 .650 4.86 0.94 12 0.17 382 10 0.039
24 17.72 34.914 3.27 1.09 15 0.43 268 20 0.073
43 15.04 35.020 2.41 1.64 18 0.58 202 30 0.100
67 13.58 34.974 ‘ 2.17 1.67 22 0.17 175 50 0.142

106 13.36 34.953 2.17 1.69 21 0.01 173 75 0.188
144 13.27 34.955 2.08 1.77 22 0.01 171 100 0.232
173 13.23c) 34.950 2 .06  1.77 22 trace 171 150 0.318
211 13.19 34.948 1.93 1.83 23 0.00 170 200 0.403 

- - -

230 13.08 34.940 1.78 1.81 24 0.00 169 250 0.488
288 12.66 34.922 0.83 2.23 28 0.00 162 300 0.570
345 11.83 34.885 0.32 2.50 32 0.00 150 

‘ 400 0.714
464 8.52 34.680 0.31 2.94 51 0.00 110 500 0.830
575 7.19 34.613 0.96 2.85 58 0.00 98 800 0.930
683 6.25 34 .581 1.20 2.91 66 0.00 86 700 1.020
793 ‘ 5.59 34.579 1.24 3.02 82 0.00 79 800 1.102
907 4.89 34.575 1.75 2.90 90 0.00 72 1000 1.247

1003 4.55 34 .574 1.73 2.96 94 0.00 68
1124 4.14 34.593 1.65 2 .95 111 0.00 62
1349 3.44 34.611 1.88 2.91 133 0.00 54

a) Ave rage of 14 05 and 14.01 °C.
b) One value only.
0) Average of 13.25 and 13.21°C.

4’



510 OBSERVED COMPUTED

STEP-I 2 T S 02 P04-P SIO
~ N03~N 6T z AD’

in ‘C X. mi/I. gig at/I. pg st/L gig at/I. 1O5cm~’g m dyn m

80 HORIZON; December 3, 1960; 0428 GCT; 1°59’S, 94 °55’W; sounding, 1800 fm; wind , 135 w ,
force 10 Itt; weather, cloudy; sea , missing; wire angle. 08°.

0 21.28 34.788 4.78 0.96 a) 0.18 366 0 0.000
25 20 . 16 34.80 1 4 .7 1  0.95 0.16 351 10 0.037
44 18.36 34.958 3.52 1.24 0.35 280 20 0.073
63 14.88 35.032 1.93 1.70 0.85 198 30 0.108
88 13.65 34.983 1.98 1 . 6 3  0.02 177 50 0. 165

108 13.49 34.965b) 2 .09 1 .~~ I. 0.01 175 75 0.218
131 13.25 34 .945 1.90 1. 72 trace 172 100 0.262
151 13.16 34.937 2 . 0 3  1.71 trace 170 150 0.349
184 13.100) 34.930 1.82 1.75 trace 170 200 0.433
214 13.04 34.927 1.73 1.83 0.00 168 25 0.517
262 12.86 34.919 1.35 1.94 0.00 166 300 0.598
321 11.70 ~34 .859 0 . 2 4  2 .48  0.00 149 400 0 .739
427 9.50 34.725 0.38 2 .55 0.00 122 500 0.858
531 7.90 34 ,629 1.14 2.55 0.00 105 600 0.961
636 6.82 34.579 1.35 2 .7 1  0.00 94 700 1.054
742 5.84 34 . 564 1.26 2.80 0.00 84 800 1.137
848 5.04 34.563 1.50 2.80 0.00 74 1000 1.2 ~ 4
954 4 .62  34.553 1.88 2 .78  0.00 70
1061 4.16 34.569 1.72 2.94 0.00 64
1271 3.54 34.591 1.93 2 .97 0.00 56

8 1 HORIZON ; December 3, 1960; 1203 GOT; 0 °58’S, 94 °54’W; sounding , 1800 f m ;  wind , 185°,
force 9 Itt; weather , cloudy; sea , missing ; wire angIe, 03°.

0 2t.0 8 34.513 4.58 0.76 13 0.13 381 0 0.000
10 21.06 34.516 4 .70  0.79 12 0.13 380 10 0.038 

—

34 20.20 34.693 4.54 0.92 15 0.16 345 20 0.075
55 19.32 34.857 4 .20 1.05 14 0.18 311 30 0.111
79 17.28 35.050 2.40 1.37 16 0.69 249 50 0.179
99 15.09 35.086 1.39 1.85 20 0.67 199 75 0.25 1
133 13.72 34.995 1,34 1.85 23 0.03 177 100 0.308
153 13.19 34.957 1.76 1.85 26 0.01 169 150 0.399
187 12.88d) 34.914 1.78 1.85 26 0.00 167 200 0.483 —

216 12.83 34.924 1.65 1.85 26 0.00 165 250 0.566
265 12.72 34.919 1.51 1.96 26 0.00 163 300 0.64 7
322 12.24 34.902 0.40 2.27 33 0.00 156 400 0.789
428 9.09 34.699 0.65 2.52 46 0.00 118 500 0.905
533 7.65 34.618 1.09 2.63 55 0. 00 102 600 1.006
638 6.75 34.579 1.41 2 .70  59 0.00 93 700 1.098
744 5.96 34.565 1.45 2.80 74 0.00 84 800 1.181
849 5.06 34.562 1.66 2.81 86 0.00 74 1000 1.326
957 4.58 34.560 1.83 2.78 98 0.00 69
1065 4.30 34.569 1.92 2.78 105 0.00 66
1275 3.66 34.602 1.78 2.94 126 0.00 57

a) Silicate samples rejected .
b) Alternate value, 34.976%, .
c) Average of 13.12 and 13.08 °C.
d) Average of 12.90 and 12.86 °C. 

-
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OBSERVED COMPUTED SlO

Z T S 02 PO4-P 8103 N02-N 6T Z AD’ STEP- I
m C X, ml/L gig at/L pg at/I. gig at/I. 1O5cm~’g m dye m

HORIZON ; December 3-4 , 1960; 0110 , 2250 GCT; 0°00’, 95 °03’W; soundIng, 1770 im; wInd . 82
150 ° , force 18 kt; weather , cloudy; sea , mIssing; wire angle , 24 ° , 18° .

0 22.52a) 34.038 4.59 0.55 7 0.07 453 0 0.000
22 20.45 34.418 4.10 0.84 10 0.14 371 10 0.045

“ 40 19.39 34.830 3.71 1.04 13 0.24 314 20 0.087
58 18.2db) 34.98c) 2.97 1.23 13 0.48 276 30 0.123
79 15.90 35.0~c) 2.77 1.34 14 0.04 215 50 0.186
87 14.62 34.96c) 2.60 1.46 18 0.01 198 75 0.251
119 14.04 34.943 2.47 1.51 19 trace 188 100 0.304
136 13.47d)- 34.958 2.55 1.57 21 0.00 174 150 0.396
166 13.10 34.920 2.29 1.70 21 0.00 170 200 0.481
192 12.88 34.918 2.16 1.73 21 0.00 166 250 0.563
234 12.78 34.916 1.89 1.83 23 0.00 164 300 0.641
287 12.07 34.875 0.59 2.07 32 0.00 154 400 0.776
380 9 .78 34.741 0.53 2.58 40 0.00 125 500 0.888
475 8.02 34.64 1 0 .72  2 .75  53 0.00 106 600 0.985
570 6.82 34.588 1.16 2.81 60 0.00 94 700 1.074
666 6.41 34.574 1.27 2.85 65 0.00 90 800 1.157
762 5.82 34.578 1.19 2.88 81 0.00 82 1000 1.306
863 5.28 34.575 1.34 2.92 87 0.00 76
964 4.84 34.570 1.57 2.88 95 0.00 72

1170 4.00 34.592 ‘ 1.78 2.90 114 0.00 61

1171 4.04 34.581 1.74 2.89 115 0.00 62
1447 3.20 34.628 1.93 2.86 133 0.00 50
1717 2.62 34.631 2.21 2.70 153 0.00 46
1986 2.32 34.649 2.40 2,73 153 0.00 42

— 
2255 2.00 34.668 2.65 2.71 163 0.00 38
2532 1.85 34.669 2.86 2.61 164 0.00 36
2818 1.78 34.685 3.08 2.57 170 0.00 36
3106 1.78 34.685 3.01 2.57 170 0.00 36

HORIZON; December 4, 1960; 1245 GOT; 1°08’N, 95°10’W; sounding, 2000 fin; wInd. 180’, 83
force 18 kt; weather, overcast; sea , missing; wire angle, 40° .

0 24.85. 33.622 4.43 0.31 6 0.02 548 0 0.000
9 24.83 33.619 4.68 0.33 6 trace 548 10 0.055
20 24.86c) 33.617 4.69 0.31 8 0.00 548 20 0.110
36 24.68 33.650 4.69 0.31 7 trace 541 30 0.164
51 19.62 34.442 4.02 1.00 12 0.14 349 50 0.255
69 17.20 34.730 3.26 1.34 15 0.26 270 75 0.332
84 15.94 34.821 2.72 1.4 4  18 0.50 236 100 0.388
111 14.20 34.950 2.31 1.59 23 0.02 190 150 0.482
142 13.72 34.940 1.95 1.78 23 0.00 181 200 0.569
165 13.30 34.849e) — 1.63 22 0.06 179 250 0.651
200 12.90 34.910 1.52 1.93 25 0.00 167 300 0.732
241 12.76 34.904 2.01 1.83 26 0.00 165 400 0.875
317 12.10 34.871 0.71 2.29 30 0.00 156 500 0.991
394 9.91 34.742 0.39 2.55 43 0.00 127 600 1.093
472 8.61 34.668 0.60 2.69 48 0.00 112 700 1.185
552 7.48 34.618 0.80 2.77 57 0.00 100 800 1.267
635 7.02 34.598 1.03 2.80 60 0.00 96 1000 1.412
722 6.05 34.582 1.12 2.90 74 0.00 84
817 5.43 34.576 1.29 2.93 86 0.00 78
1015 4.40 34.579 1.58 2.91 - 104 0.00 66

a) Alternate value, 21 .08°C.
b) Average of 18.28 and 18.21°C.
c) One value only.
d) Average of 13.49 and 13.45 °C.
e) Alternate value , 34.838%,.
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SlO OBSERVED COMPUTED

STEP- I  2 T 8 02 P04-P 8103 N03-N 6T 2 AD’
in °o mI/I. pg at/I. gig at/L pg at/I. iO5cm~’g in dye m

84 HORIZON; December 4 , 1960; 1845 GCT; 1°59’N , 95 °02’W; sounding , 1520 f m; wind , 155° ,
force 12 Itt; weather, overcast ; sea, missing; wire angle , 22 ° .

0 25.12 33.622 4.45 0.42 6 0.00 556 0 0.000
17 25.07 33.624 4.68 0.32 5 0.00 554 10 0.058
31 25.04 33.631 4.70 0.28 9 0.00 552 20 0.111
45 23.43 33.911 4.38 0.54 9 0.02 487 30 0.166
60 2 1.03a) 34.331 3.73 0.90 11 0.17 393 50 0.267
82 15.44 34.911 2.50 1.48 19 0.36 218 75 0.358

101 14.69 34.949 2 .23 1.57 20 0.38 200 100 0.417
122 14.30 34.973 2.12 1.63 21 0.02 190 150 0.514
159 14.00 34.946 2.10 1.64 21 0,00 186 200 0.604
200 13.40 34.934 1.62 1.90 23 0.00 175 250 ’ 0.689
245 12.82 34.908 1.19 2.05 27 0.00 166 300 0.769
298 11.88 34.844 0.60 2.32 33 0.00 153 400 0.907
399 9.66 34.721 0.42 2.62 43 0.00 124 500 1.024
497 8.50 34.662 0.48 2.85 52 0.00 111 600 1.130

- 
- 598 7.48 34.614 0.’~1 2.85 58 0.00 101 700 1.223

699 6.32 34.584 0.95 3.03 69 0.00 87 800 1.306
799 5.42 34.568 1.33 2.91 84 0.00 78 2000 1.452
899 4.87 34.559 1.57 2.91 91 0.00 72 

-

1002 4.44 34.564 1.56 2.92 101 0.00 68
1205 3.72 34 592 1.75 2.91 124 0.00. 58

85 HORIZON; December 5, 1960; 0321 OCT; 3°00’N, 95 °03’W; soundIng, 1800 fin; wind , 140’.
force 16 Itt; weather , overcast ; sea , missing; wire angIe , 25 ° .

0 25.89b) 33.306 4.53 0,25 10 trace 601 0 0.000
10 25.89 33.302 4.64 0.30 10 0.00 602 10 0.060
31 25.90 33.301 4 .62  0.29 17 0.00 602 20 0.120
49 16.84 34.831 2.79 1.34 21 0.20 255 30 0.181
58 15.68 34.938 2, 48 1.53 19 0.33 222 50 0.266
70 15.03 35.002 2.19 1.57 23 0.39 204 75 0.323
80 14.81 35.001 2.08 1.57 25 0.21 199 100 0.372
321 14.26 34.966 2.15 1.59 28 trace 190 150 - 0.467
169 13.70 34.942 2.16 1.66 28 0.00 180 . 200 0.556
198 13.34c) 3 4 . 9 2 - I  1.70 1.79 26 0.00 174 250 0.641
241 12.92 34.917 1.36 2.132 30 0.00 167 300 0.722
296 12.13 34.853 0.87 2.18 35 0.00 ‘ 158 400 0.860
394 9.31 34.690 0.34 2 . 6 6  50 0.00 121 500 0.973
493 8.21 34.647 0.33 2.87 64 0.00 108 600 1.077
591 7 .48  34.620 0.51 2.86 64 0.00 100 700 1.170
688 6.48 34 . ’~~9 0.65 3.01 79 0.00 89 800 1.254
788 5.62 34.570 1.03 2.95 86 0.00 80 1000 1.401
888 5.10 31.570 1.16 2.95 95 0.00 74
968 4.50 34,570 1.35 2.99 113 0.00 66
1188 3.83 34.584 1.66 2.93 130 0.00 60

a) Average of 21.05 and 21.01°C.
b) One value only.
c) Ave rage of 13.32 and 13.36 ° C.
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OBSERVED COMPUTED - SlO

Z T S 02 P04-P 8103 N03-N 6T Z AD’ STEP— I
m ‘C % ml/L gig at/I. gig at/L gig at/I. 1ö~cm3/g m dye m

HORIZON ; December 5, 1960; 1115 GOT; 4 °02’N , 94 °56’W; sounding, 1750 f m; wind. 155°, 86
force 10 Itt; weather , partly cloudy; sea , mIssing ; wire angle, 12 ° .

0 26 ,2 84) 33.142 4 .47 0.58 Il  0.00 625 0 0.000
24 26.26 33.138 4.60 0.63 13 0.00 625 10 0.062
43 23.32 34.206 3.78 0.84 18 0.24 462 20 0.125
58 16.83 34.684 1.70 1.86 27 0.47 266 30 0.187
76 14.26 34.807 1.50 1.90 25 0.05 201 50 0.286
96 14.09 34.904 1.40 1.97 27 0.03 191 75 0.357

125 13.74 34.9 15 1.23 1.98 29 trace 183 100 0.406
149 13.48b) 34.909 1.24 2.06 31 0.00 178 150 0.498
182 13.04c) 34.888 1.16 2.11 31 0.00 172 200 0.685
211 12.60 34.852 1.06 2.20 31 0.00 166 250 0.666
258 12.00 34.820 0.94 2.28 35 0.00 157 300 0.743
316 10.98 34.743 0.95 2.32 39 0.00 145 400 0.880
421 9.04 34.651 0.38 2 .75 52 0.00 121 500 0.997
524 7.86 34.614 0.38 2.96 64 0.00 106 600 1.101
628 7.09 34.578 0.65 2.95 65 0.00 98 700 1.196
734 6.15 34.554 0.75 3.08 83 0.00 87 800 1.282
839 5.34 34.544 1.12 3.02 94 0.00 78 1000 1.433
944 4.80 34.542 1.29 3.00 99 0.00 73

1050 4.44 34 .546 1.42 3.03 113 0.00 69
1258 3.62 34.571 1.66 2.90 131 0.00 59

HORIZON ; December 5. 1960; 2310 , 2000 GCT; 5°00’N, 95’OO’W; sounding, 1908 fm; wind , 87
195° , force 10 Itt; weather , cloudy; sea , missing; wire angle, 11° , 22 ° .

0 26.72 33.060 4.36 0.22 4 0.00 642 0 0.000
10 26.70 33.064 4.53 0.21 5 0.00 642 10 0.064
33 26.51d) 33.118 , 4.57 0.22 5. 0.00 633 20 0.128
52 21.46 34.650 3.02 1.20 11 0.79 381 30 0.192
76 15.34 34.741 1.04 2.03 24 0.27 229 50 0.296
95 13.58 34.781 1.15 2.05 28 0.02 190 75 0.375

120 12.82 34.794 1.35 2.05 28 trace 174 100 0.428
139 12.36 34.783 1.64 2 .04  30 0.00 167 150 0.516
182 11.94 34.811 1.25 2.15 30 0.00 156 200 0.595
210 11.68 34.791 1.47 2.15 30 0.00 153 250 0.670
259 11.20 34.784 0.82 2.37 35 0.00 146 300 0.742
316 10.42 34.729 0.92 2.35 38 0.00 137 400 0.872
422 8.98 34.664 0.30 2 .86  52 0.00 118 500 0.986
525 7.55 34.606 0.53 3.00 62 0.00 102 600 1.085
630 6.46 34.577 0.84 3.12 71 0.00 89 700 1.174
734 5.90 34 .564 1.00 3.01 81 0.00 84 800 1.257
841 5.38 34.566 0.89 3.08 89 0.00 78 1000 1.406
946 4.87 34.570 0.95 3,14 100 0.00 71

1052 4.44 34.583 1.13 3.10 112 0.00 66
1262 3.71 34.602 1.47 3.08 128 0.00 57

1225 3.88 34.601 1.34 3.05 124 0.00 60
1511 3.13 34.625 1.79 2.99 142 0.00 50
1791 2.66 34.637 2.09 2 .92  154 0.00 45
2076 2.24 34.657 2.37 2.81 155 0.00 40
2358 1.96 34.671 2.51 2.73 169 0.00 37
2643 1.84 34.676 2.62 2.73 171 0.00 36
2928 1.82 34.878 2.78 2.64 171 0.00 36
3216 1.84 34.678 2.85 2.64 171 0.00 36
3507 1.86 34.678 2.90 2.70 171 0.00 36

* a) One value only. -

b) Average of 13.50 and 13.45°C.
c) Average of l3.O6 and l3.01’C.
d) Average o( 26.53 and 26.49 ’C.
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SI0 I OBSERVED COMPUTED

ST E P — i  Z T 8 02 P04-P 8103 $03-N 6T Z AD’

L in °c % ‘ milL gig at/I. gig at/I. gig at/I. 1ö~cin3/g in dye a

88 HORIZON; December 6, 1960; 1002 OCT; 6°48’N , 95 °01’W; sounding, 1990 fm; wInd , 030° ,
force 19 Itt ; weather , partly cloudy; sea , missing; wire angle, 15° .

0 26.65a) 33.12 1. 4.23 0.25 6 trace 637 0 0.000
24 26.64 33.110 4.54 0.21 9 t race 637 10 0.064
43 19.60 34.608 2.13 1.65 17 0.53 338 20 0.128
62 15.79 34.676 1.44 1.89 21 0.13 243 30 0.191
80 13.73b) 34.732 1.59 1.92 25 0.03 196 50 0.285
95 13.60 34. 858 1.16 2.04 25 trace 184 75 0.348

119 13.270) 34.884 ‘1.02 2.12 25 trace 176 100 0.396
147 12.88 34.866 1.16 2.13 27 0.00 170 150 0.483
178 12.64 34.875 0.53 2.30 28 0.00 165 200 0.566
206 12.38 34.861 0.56 2.36 28 0.00 161 250 0.645
250 11.70 34.815 0.38 2 .42  32 0.00 152 300 0.719
304 11.01 34.774 0.31 2.55 37 0.00 , 144 400 0.853
405 9.43 34.686 0.20 2.89 49 0.00 124 500 0.970
503 8.12 34.624 0.16 3.06 62 0.00 108 600 1.073
603 6.98 34.587 0.27 3.1.6 69 0.00 96 700 1.164
703 6.24 34.570 0.52 3.27 75 0.00 88 800 1.249
804 5.64 34.564 0.68 3.22 86 0 .00 81 1000 1.399
906 S.08 . 34.562 0.75 3.22 94 0.00 75

1015 4.62 34.570 0.92 3.21 105 0.00 69
1226 3.86 34.589 1.15 3.17 125 0.00 60

89 HORIZ ON ; December 6, 1960; 2052 GCT; 8° 18’N , 95 °01’W; sounding, 1950 fin; wind , 085°,
force 14 Itt; weather , partly cloudy; sea , missing; wire angie , 19° .

0 26.98 33.144 4.33 0.34 8 0.02 645 0 0.000
10 26.87 33.137 4.55 0.32 11 0.02 642 10 0.034
33 17.75 34.664 1.44 1.90 23 0.17 288 20 0.128
42 15.93 34.702 1.31 1.93 23 0.25 244 30 0.177
52 14.83 34.721 1.01 2.03 27 0.25 220 50 0.231
61 13.83 34.741 0.93 2.13 28 0.21 198 75 0.282
75 13.25 34.783 0.87 2.14 28 0.08 184 100 0.327

103 12.90 34.821 0.87 2.24 29 0.04 174 150 0.412
154 12.50 34.847 0.87 2.29 29 trace 164 200 0.492
204 11.92 34.784 0.98 2.30 31 trace 158 250 0.570
250 11.40 34.780 0.51 2 .42  35 0.00 150 300 0.642
304 10.75 34.747 0.55 2.57 38 0.00 141 400 0.778
405 9.86 34.706 0.37 2.58 45 0.00 130 500 0.898
504 8.22 34.622 0.14 3.01 64 0.42 110 600 1.003
604 7. 08 34.589 0.19 3.11 73 0.01 97 700 1.095
704 6. 08 34.580 0.23 3.13 85 0.00 85 800 1.176
806 5.50 34.581 0.40 3.26 93 0.00 78 1000 1.322
908 4.94 34.583 0.55 3.20 101 0.00 71

1014 4. 45 34.574 0.72 3.19 113 0.00 66
1220 3.78 34.596 1.08 3.15 130 0.00 58 -

a) One value only.
b) Average of 13.75 and 13.71 °C.
c) Alternate value, 12.81°C.
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OBSERVED COMPUTEDJ SlO

Z T 8 03 (P 04-P 8iO~ N03-N 6T 2 AD’ 1 ST EP—I
m ‘C %, mi/I. L~ at/I. gig at/I. pg at/I. 1O~cm% a dye a J
HORIZON; December 7, 1960; 1141, 0849 GOT; 10°05’N, 95°06’W; soundIng, 2090 fat; wind , 90
005°, force 7 Itt; weather, partly cloudy; sea, missing; wire angle, 04°, 20°.

0 26.67a) 33.493 4.21 0.74 7 0.09 610 0 0.000
10 26.66 33.485 4.42 0.75 11 0.08 610 10 0.061
25 19.56b) 34.554 1.67 1.82 21 0.20 338 20 0.119
44 14.53 34.812 0.43 2 .20  27 0.22 207 30 0.161
64 13.62c) 34.827 0.32 2.26 29 0.10 187 50 0.210
89 12.87 34.778 0.97 2.13 29 0.05 176 75 0.258

124 12.38 34.805 0.95 2.18 30 0.02 165 100 0.302
154 12.OOd) 34.808 0.98 2.18 32 trace 159 150 0.385
187 11.87 34.810 0.78 2.23 32 trace 156 200 0.463
216 11.70 34.817 0.60 2.34 32 , trace 152 250 0.539
265 11.14 34.769 ‘ 0.75 2.32 33 trace 145 300 0.811
323 10.76 34.753 0.87 2.39 38 trace 140 400 0.746
429 9.48 34.689 0.11 2.83 51 0.00 124 500 0.886
534 7.84 34.608 0.15 3.08 68 0.42 106 800 0.970
639 6.77 34.580 0.10 3.11 77 0.00 93 700 1.062
744 6.07 34.570 0.18 3.20 87 0.00 85 800 1.147
850 5.36 34.562 0.32 3.18 95 0.00 78 1000 1.298
958 4.84 34.566 0.50 3.18 105 0.00 72

1066 4.42 34.574 0.73 3.17 114 0.00 66
1276 3.67 34.588 1.08 3.03 134 0.00 58

1384 3.42 34.599 1.05 3.12 139 0.00 55
1678 2.80 34.624 1.62 2.96 154 0.00 48
1970 2.34 34.646 2.01 2.60 164 0.00 42
2263 1.98 34.660 2.32 2.59 171 0.00 38
2556 1.88e) 34.672 2.56 2.60 172 0.00 36
2849 1.86 34.671 2.63 2.60 172 0.00 36
3140 1.84 34.673 2.69 2.62 172 0.00 36
3432 1.88 34.672 2.75 2.65 172 0.00 36
3747 1.90 34.675 2.80 2.62 172 0.00 38

HORIZON; December 8, 1960; 1915 GOT; 13 °56’N , 99 °54’W; sounding, missing; wind , missing; 90A
weather, missing; sea , missing; wire angle , missing.

Of) ‘ 33.43 4.37 0.21 13 0.00
25 ~33.4O 4.43 0.19 25 trace
39 34.02 4.67 0.30 22 trace
49 34.27 4.43 0.44 19 0.02 -

59 34.52 2.25 1.37 18 1.21
146 34.84 0.11 2.40 37 trace 

-
214 34.83 0.09 2.43 45 0.00
322 34.73 0.12 2.64 53 0.07
429 34.84 0.07 2.93 61 1.06
536 34.60 0.07 3.14 78 0.64

a) One value only.
b) Average of 19.59 and 19.54°C.
c) Average of 13.64 and 13.59°C.
d) Average of 12.09 and 12.04°C.
e) Average of 1.88 and 1.90°C.
f )  ~~ecial cast for chemical samples. Depths estimated from wire angle.

- 
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SlO ‘ OBSERVED - COMPUTED

STEP-I Z T 8 ‘ 02 P04-P 8103 N03-N 6T 2 AD’
a ‘ mi/I. gig at/I. pg st/I. pg st/I. 1O5cm3/g a dye in

908 ‘ ‘ HORIZ ON; December 9 , 1960; 1915 OCT; 16 ’28’N , 102 ’53’W; sounding , missing; wind , miss-
ing; weather , missing; sea , missing; wire angle, missing.

Oa) 33.36 4.48 0.26 7 trace
30 ‘ 33.67 4.48 0.23 15 trace
40 34.14 4.59 0.32 16 0.00
49 34.31 4.60 0.42 12 0.02
60 34.43 3.98 0.84 9 0.27

147 34.84 0.14 2.38 33 0.00
216 34.80 0.10 2.62 38 2.02
266 34.79 0.17 2.56 40 2.46
325 34.72 0.08 2.75 46 1.33
384 34.67 0.10 2.82 53 0.90
433 34.63 0.12 2.90 62 - 0.74
492 34.60 0.12 3.01 73 , ‘ 0 .60
590 34.57 0.14 3.07 85 0.10

90C HOR IZON; December 10, 1960; 1945 GCT; 19 ° 18’N , 108 °18’W; sounding, missing; wind, miss-
tng; weather , missing; sea, missing; wire angi e, missing.

Oa) 34.43 4.55 0.40 7 0.03
39 34.79 4.54 0.44 11 0.00
54 34.54 4.00 0.81 13 0.37
74 - 34.57 1.38 1.99 24 0.07
98 . 34.70 0.17 2.43 29 0.04

128 34.76 0.21 2.54 37 trace
167 34 .78 0.08 2.56 37 2.06
195 34.79 0.08 2.57 38 2.17
244 34.75 0.10 2.64 40 1.82
293 — 0.10 — - 1.26 , -

. -

342 — 0.10 — 55 0.50
, 

- 
391 — 0.10 2.84 61 0.10 ‘

489 34 . 56 0.11 3.01 70 0.00
587 34.54 0.10 3.06 86 0.00

900 HORIZ ON ; December 11, 1960; 2015 GOT; 22 °08’N , 109° 39’W; sounding, missing; wind , miss-
ing; weather , missing; sea, missing; wire angle, missing.

Oa) 34.73 4.69 0.42 4 0.00
46 35.00 4.62 0.50 7 0.00
56 34.99 4.62 0.50 7 trace
92 34.62 1.67 1.81 21 0.03

117 34.65 0.81 2.22 26 trace
140 34.62 0.49 2.43 32 0.00
164 34.66 0.34 2.43 35 0.00
186 34.63 0.39 2.54 37 0.00
210 34.66 0.21 2.55 39 0.00 ‘ . 

-

232 34.72 0 .13 2.60 39 0.00
278 34.67 0:18 2.64 45 0.00
324 34.85 . 0.16 2.70 48 0.08
370 34.59 0.18 2 .78  54 0.00

‘461 - 0.17 - — 0.00

a) ~~eoial cast for chemical samples. Depths estimated from wire angle. , 
-

48 . 
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