
t 

I 
I 

f 

1 

I 

• , 

1 

ATLi\NTIC OCEAN ATLAS 
OF 

TEMPERATURE AND SALINITY 
PROFILES AND DATA 

FROM THE 

INTERNATIONAL GEOPHYSICAL YEAR 
OF ·1957 - 1958 

BY 

F. C. FUGLISTER 

WOODS HOLE OCEANOGRAPHIC INSTITUTION • WOODS HOLE • MASSA.CHUSETTS • 1960 

.. 



THE 
WOODS HOLE OCEANOGRAPHIC INSTITUTION 
ATLAS SERIES 

PUBLISHED BY 

THE WOODS HOLE OCEANOGRAPHIC INSTITUTION 
WOODS HOLE · MASSACHUSETTS 

VOLUME I JUNE 1960 



, 

ATLANTIC OCEAN ATLAS 
OF 

TEMPERATURE AND SALINITY 
PROFILES AND DATA 

FROM THE 

INTERNATIONAL GEOPHYSICAL YEAR 
OF 1957 - 1958 

BY 

F. C. FUGLISTER 

WOODS HOLE OCEANOGRAPHIC INSTITUTION • WOODS HOLE • MASSACHUSETTS • 1960 



PREFACE 
Within the framework of the observational program in 

physical oceanography which was executed during the 
International Geophysical Year of 1957-58, the WOODS 

HOLE OCEANOCRAPHIC INSTITUTION, Woods Hole, Massa
chusetts, in partial association with the NATIONAL INSTI

TUTE OF OCEANOCRAPHY, England, performed a method
ical oceanographic survey covering most of the Atlantic 
Ocean. Supplemented with similar observations made in 
the western North Atlantic just prior to the IGY, the 
data obtained constitute a comprehensive new body of 
information pertaining to the circulation of the entire 
Atlantic. To summarize many of the observations in a 

particularly useful and efficient manner, as well as to per
form a fu ndamental analysis upon them, the following 
atlas of Atlantic thermohaline structure has been pre
pared. Although distributions of other properties meas
ured on these cruises might also have been depicted in 
this volume, it was felt that a more coherent and service
able atlas would be produced if attention were concen

trated exclusively upon temperature and salinity; the 
measurements of these two variables, moreover, are of 
consistent quality, since they were all made by a single 
small research group employing the same techniques and 
equipment throughout the survey period. 

The most graphic and least ambiguous method of rep
resenting thermohaline structure described by survey data 

is to draw a series of profiles of temperature and salinity 
as functions of depth and ship track position. Spatial 
distributions in lines across entire oceans may then be seen 

at a glance. Although this method still involves much 
interpolation, and hence conceals many probable irregu
larities, nevertheless, the large number of observations and 

apparent gross regular behavior of the variables associated 
with these profiles preclude significantly erroneous inter
pretations of the data. 

The surveys relevant to this atlas occurred between Sep
tember, 1954, and July, 1959. The included profiles corre
spond to those ship track segments which were traverses 
of complete ocean basins. Of the zonal sections, twelve 
cross the entire Atlantic, while five are limited to its north
eastern portion; of the meridional ones, two cut the western 
North Atlantic, and four others, the Caribbean. 

The classical oceanographic station, involving serial ob
servations from surface to bottom with reversing thermom
eters and Nansen bottles, was the principal source of 

thermohaline information. These station data were used 
to produce the profiles which extend over the entire depth 
of the ocean. The appropriate members of this set may 
profitably be compared with Wiist's profiles of tempera
ture and salinity associated with sections run principally 
in the South Atlantic between 1925 and 1927 by the Ger
man Atlantic Expedition of the Research Vessel METEOR 

(Wiist and Defant, 1936). Such comparison provides 
dramatic evidence for the steady-state character of large
scale Atlantic Ocean dynamics. 

Thermal structure was also probed during these cruises 
with the bathythermograph. Since this instrument is 
lowered from a moving ship, and produces a continuous 
record of temperature with depth through mori! than two 

hundred meters of water, it makes practical very much 
denser measurements of temperature in that upper layer 
than reversing thermometers could feasibly provide. Ac
cordingly, in order to show in finer detail the surface layer 
structure associated with some of the above sections, this 
atlas presents for the first time transatlantic profiles drawn 
from bathythermograph data. Although many of the 
small-scale features of these particular profiles must be 
transient, it seemed worthwhile, nevertheless, to illustrate 
in this way the very complex character of the actual tem
perahKe distribution. 

The cost of preparation and publication of this atlas 
was borne by a grant from the National Science Founda
tion, made in support of the International Geophysical 
Year Interdisciplinary Research Program. All data pre

sented were collected under the personal supervision of 
L. V. Worthington, W. G. Metcalf, A. R. Miller, and 
F. C. Fuglister. G. G. Pasley, Jr. directed drafting and 
art work. The plotting and checking of the data were 
done by E. Soderland. 

Woods Hole, Mass. 
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Overall picture of the WOODS HOLE OCEANOGRAPIDC INSTITUTION and the 
NATIONAL INSTITUTE OF OcEANOGRAPHY Atlantic Ocean Survey. A detailed 
chart of the oceanographic station positions is shown on page 93 and charts 
showing the lines of bathythermograph observations on page 153. 

OBSERVATIONAL PROGRAM 
In 1954, L. V. Worthington of the WOODS HOLE 

OCEANOCRAPHIC INSTITUTION began a survey of the west
ern North Atlantic designed to repeat certain earlier sta
tions and to determine in some detail deep and bottom 
water structure. His basic station pattern was a set of 
rays, diverging from Bermuda, which extended over the 
western basin of the North Atlantic from the coast of 
North America to the Mid-Atlantic Ridge. The work 
completed before the International Geophysical Year de
fined in the deep water a very precise correspondence be-

tween temperature and salinity, and, in the shallow levels, 
the region occupied by the 18°C. water (Worthington, 
1959 a). This lenticular body, centered at a depth of 300 
meters, and characterized by a temperature of 17.9 -+-0. 3°C. 

and a salinity of 36.5 ±O.l %0, is easily recognized on all 
profiles passing through the western basin of the North 
Atlantic, seaward of the Gulf Stream and north of the 
Antilles. 

Only a few of the many stations made during this pre
IGY study have been used in the compilation of this atlas. 

,~-----------------
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On these observations are based the meridional profiles 
along 500W.; the meridional profiles along 66°W. exclu
sive of the portions between Bermuda and the Antilles; 

and the parts of the zonal profiles along 32°N., east of 
longitude 500W. All the data taken by Worthington are 
to appear in the "Bulletin Hydrographique". 

In the late winter and spring of 1957, F. C: Fuglister 
began the International Geophysical Year research activi
ties of the WOODS HOLE OCEANOCRAPHIC INSTITUTION 
by performing a survey in the tropical Atlantic which be
came prototypic for Woods Hole's subsequent contribu
tions to the IGY program in oceanography (Fuglister, 
1957). On the Research Vessel CRAWFORD, Captain 
David F. Casiles, Fuglister ran three transatlantic sections 
along latitudes 8°N., 80S., and 16°S. Continuous record
ings of bottom topography were made, temperatures meas
ured, and collected water samples analyzed for salinity, and 
concentrations of dissolved oxygen and phosphorus (inor
ganic as well as total amount) . To perform a grand examina
tion of the time-scale of gross oceanic processes, the two 
South Atlantic sections and the 24°S. and 32°S. sections 
made later during the IGY were run along the latitudes 
of METEOR Profiles IV, VI, VII, VIII. The distribu
tions of temperature and salinity are virtually identical to 
those found over thirty years earlier (Wust and Defant, 
op.cit.) . In general, the very small differences found in
dicate that the water at mid-depths has become slightly 
cooler and more saline, while the Antarctic water on the 
bottom of the western basin has become slightly warmer 
and more saline than at the time of the METEOR Expe
dition. 

Although the Mid-Atlantic Ridge is less conspicuous 
along 8°N. than on any other transatlantic section, a change 
in bottom water types across the Ridge is still apparent. 
This striking feature is associated with the presence much 
farther south of the Walvis Ridge, which prevents entry 
of deep Antarctic water into the eastern basin of the At
lantic. It is to be noted that here the Antarctic Bottom 
\Vater of the western basin is pressed against the Mid
Atlantic Ridge, in contrast to its concentration along the 
basin's western boundary in the South Atlantic. 

Throughout this and the greater number of succeeding 
IGY cruises, bathythermograph observations were made 
hourly. All the bathythermograph data obtained are re
produced in this atlas, but profiles have been drawn only 
for those transatlantic sections along which stations were 
also made. 

\Vhile this first eRA WFORD cruise was underway, 
the Royal Research Ship DISCOVERY II, Captain S. S. F. 
Dalgliesh, of the NATIONAL INSTITUTE OF OCEANOGRAPHY, 
crossed the Atlantic to join the ATLANTIS in the meas
urement of deep currents off the coast of South Carolina 

(Swallow and Worthington, 1957). Its return voyage to 
England started a new phase of the IGY survey, which 
exemplified notably the cooperative nature of IGY activi
ties: American and British oceanographers, working on 
this vessel under the leadership of H. F. P. Herdman of 
the N.I.O., undertook a series of sections in the North 
Atlantic, beginning with one which ran from the southern 
tip of the Grand Banks of Newfoundland to the offing of 
the English Channel. Mr. Worthington participated on 
the cruise, because this 48°N. section contributed data 
of particular relevance to his continuing study of the west
ern North Atlantic (Worthington, 1958). The associated 
profiles suggest the complexity of the flow pattern in the 
western portion of the section; from west to east one 
crosses in the surface layer the fresh cold water of the 
Labrador Current, the alternately warm and cold water 
of various currents, and finally the very marked tempera
ture gradient associated with the Gulf Stream. The rela
tively high salinity values at 1000 meters in the eastern 
portion of the section are generally attributed to outflow 
from the Mediterranean Sea. Tijese profiles suggest that 
some of this high salinity water may have been mixed 
down from the surface along the eastern boundary. 

In October, 1957, the CRAWFORD and the DIS
COVERY II started their second IGY cruises. The fea
tures of the 400N. section, made by W. G. Metcalf on 
the CRAWFORD, resemble somewhat those of the 48°N. 
section, except that the deep water contrast between west
ern and eastern basins is more marked (Metcalf, 1958) . 
Again at 1000 meters near the eastern end of the section 
there is unmistakable evidence of Mediterranean outflow. 
Continuing its cruise, the CRAWFORD made a short 
run from the southern tip of Portugal west to longitude 
18°W., and, turning south, another to latitude 24°N. 
These sections showed in' further detail the spreading of 
Mediterranean water at a depth of 1200 meters but since 
they do not cross entire ocean basins, their profiles are 
not included in the atlas. The CRAWFORD finished this 
cruise in November by making the section from French 
West Africa to Guadeloupe along 16°N. The salinity pro

file displays the relative minimum at a depth of 800 meters 
which is a primary characteristic of the South Atlantic 
profiles previously discussed. Furthermore, the coldest bot
tom water is concentrated on the western side of the Mid
Atlantic Ridge, just as it is eight degrees southward. 

When the DISCOVERY II undertook its cruise con
current with the CRAWFORD'S, Mr. Worthington was 
again aboard, to assist with the section along 24°N. 
(Worthington, 1958). In these profiles the mid-depth 
salinity minimum prominent to the south has very nearly 
disappeared, and the 18°C. water is clearly apparent at a 
depth of 300 meters in the western basin. The undulatory 
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character of the isotherms and isohalines in the deep water 
near the western boundary may reflect deep currents. It is 

unfortunate that data of only one station point out the 

deepest of these troughs. 
After Mr. Fuglister succeeded Mr. Worthington, the 

DISCOVERY II moved on in late November and early 
December to finish its trip by completing the 32'N. sec
tion, which had been begun in effect by Mr. Worthington 
on the Research Vessel ATLANTIS in 1954-55. Despite 

the three year time lapse, the profiles almost appear to rep
resent a section made continuously. A curious feature of 
the section is the mass of relatively cool and fresh water 
found about 2000 meters below the surface at DISCOV
ERY II station 3628 (longitude 45'W.). At station 
3631, on the Mid-Atlantic Ridge, the bottom water was 
found to be warmer and slightly more saline than that at 
the same depth on either side. Although no station was 
made on this section in the deepest rift in the Ridge, on the 
basis of data from station 3631, and from station 56 of 

the Research Vessel CHAIN, which was made in the deep
est rift crossed at 36'N., it is inferred that these warmer, 
more saline conditions pertain also to the deepest rift at 
32 'N. Another point of interest here is that the concen
tration on the western side of the Ridge of water colder 
than 2.2 'C., which was observed farther south and shown 

diminishing at 24'N., has developed only feebly at 32'N. 
No water as cold is found at all on the 36'N. section, nor 

does the meridional temperature profile along longitude 
50'W. show water colder than 2.2'C. extending farther 

northward than latitude 35'N. 
In accord with the ICY idea of repeating certain earlier 

surveys in order to study time-scales, as done in the South 
Atlantic with respect to the METEOR observations, Mr. 
Metcalf, in February, 1958, led the CRAWFORD on a 
new survey of the Caribbean Sea (Metcalf, 1959) to 
duplicate sections made by A. E. Parr on the Research 
Vessel ATLANTIS in 1933-34 (Parr, 1937). On the 

way he made a series of stations between Bermuda and 
the Mona Passage, i.e., the central portion of the 66'W. 
meridional section. The profiles show a wave structur.e 
in the deep water just north of the Antilles, which, com
bined with the similar structure seen in the 24'N. zonal 

profiles, suggests finger-like shapes in isothermal surfaces 
of the region. The temperature profile also displays the 
remarkable extent and continuity of the 18 'c. water in the 

shallow layers of the western North Atlantic. In examin

ing these 66'W. profiles, one should bear in mind that 
the portion of the section north of Bermuda was run in 
September, 1954, and that south of the Antilles, in De

cember, 1954, so that a seasonal thermocline is associated 
with the northern part, but not with the rest; the deeper 
water, however, looks much the same on both sides of 

,~---------------

Bermuda. The outstanding features of these profiles, of 
course, are the differences between the waters inside and 
outside the Caribbean: below sill depth in the Caribbean 

all water is warmer than 4 'C. and has a salinity greater than 
34.96%0. 

After reaching the Caribbean, the eRA WFORD made 
four meridional sections during February and March. The 
temperature profiles show very little variation between 
sections, including the one of the ATLANTIS already 
mentioned as the Caribbean extension of the 66'W. sec

tion; on the other hand, the salinity profiles show a grad
ual increase in deep water salinity from east to west. 

At this time the ICY plans called for the ATLANTIS 
to go to the South Atlantic for a transatlaritic section at 
32'S., but engine trouble and other commitments made it 
necessary to postpone this cruise for a year. 

Consequently, the next cruise was not made until Aug

ust of 1958, when, again with Mr. Worthington's par
ticipation, the DISCOVERY II, Captain James Cray, ran 
four more sections in the North Atlantic (\Vorthington, 
1959 b). These were confined to the eastern basin, be
cause at that time the Cerman ships CAUSS and ANTON 
DOHRN were performing in the same latitudes a thorough 

survey of the western basin. A concentration of cold, saline 
bottom water on the eastern side of the Mid-Atlantic 

Ridge is seen clearly on the 58'N. profiles, and also in
dicated somewhat on those for 53'N. The sections along 
43°N. and 46°N. resemble the 40'N. and 48°N. sections. 

The slightly warmer bottom water at stations 3891 and 
3878, which are about 150 miles apart on longitude 20'W., 
indicates the presence in this area of a deep isolated valley 
lying on a north-south line. 

Mr. Metcalf took the CRAWFORD on its final ICY 
cruise in September, 1958 (Metcalf, 1960). Its first sec
tion, run along latitude 24 oS. in October, corresponds to 
METEOR Profile Number VII, which was made in July 
and August, 1926. The slight differences in distributions 
are principally of salinity: the CRAWFORD found the 
minimum value at depth 700-800 meters to be a little 
lower than did the METEOR, and the 34.9%0 isohaline 

in the salinity maximum layer which is centered about 
depth 2400 meters extends farther eastward in the METE
OR'S profile than in the CRAWFORD'S. Both pairs of 

profiles show Antarctic Bottom Water near the African 
as well as the American continental slope, because this 
section is so far south that it crosses the Walvis Ridge. 

The other section on this cruise lay along the equator. 

CRAWFORD station 482, made on that occasion in the 
Romanche Trench, was the deepest station of the entire 
ICY survey, since its bottom bottle was 7020 meters below 
the sea surface. 

In January, 1959, Mr. A. R. Miller took the ATLANTIS, 



Captain Scott Bray, on the longest cruise of the series 
(Miller, in prep.) , principally to make the postponed sec
tion along latitude 32°S. (Because Bray subsequently fell 
ill, Arthur D. Colburn, Jr. assumed the captaincy of the 
ATLANTIS in Rio de Janeiro; Eugene J. Mysona acted as 
captain for its return from Capetown to Woods Hole.) 
While en route, observations were taken for the profiles 
along 28°N. between the Mid-Atlantic Ridge and the 
Canary Islands. Comparison of this section with the ones 
for the eastern basin at 24°N. and 32°N. suggests that 
these deep water salinities may be too low. On its way 
south, the ATLANTIS also ran two short sections across 
the Brazil Current at 12 oS. and 20 0 S. 

The section along 32"S. is approximately of the mean 
latitude of METEOR Profile Number IV, made in No
vember and December, 1925. The ATLANTIS experi
enced some difficulty on this crossing, for it was pre
vented by stormy weather from occupying as many sta
tions as planned at the western end of the section, and, 
shortly after, on station 5810, the deep cast of bottles and 
thermometers was lost. When the vessel reached longi
tude 1°E., it discontinued stations, and ran for Capetown 
to pick up new thermometers, with which it completed 
the section on its return trip. The isohalines near bottom 
on the eastern end of the salinity profile have not been 
drawn strictly according to the curves of salinity vs. depth 
for the stations in question, because the author feels that 
the values associated with the bottom bottles at stations 
5839, 5840 and ·5841 are suspiciously high. If those values 

- printed on the profile - were correct, they would rep
resent a unique situation in that the salinity of this bottom, 
Antarctic water would increase with depth. However, 
because double samples were taken and analyzed care
fully, these anomalous observations cannot be disregarded. 

While the ATLANTIS was in the South Atlantic, Mr. 
Worthington and Mr. Metcalf, aboard the WOODS HOLE 
OCEANOGRAPHIC INSTITUTION's recent acquisition, the Re-' 
search Vessel CHAIN, Captain Wallace S. Olivey, made 
the section along latitude 36°N. which was compared earlier 
with the 32°N. section. On many of their stations, espe
cially those in the eastern basin, they made exceptionally 
close measurements near the bottom. Two further points 
of interest in the profiles are the water of the upper thou
sand meters between 500 W. and 600 W., which is cooler 
and fresher than one might have expected from neighbor
ing sections, and the eastern high salinity tongue, which 
again reflects outflow from the Mediterranean. 

These cruises of the ATLANTIS and CHAIN con
cluded the survey of the Atlantic Ocean undertaken during 
the ICY period by the WOODS HOLE' OCEANOGRAPHIC 
INSTITUTION and the NATIONAL INSTITUTE OF OCEAN
OGRAPHY. The foregoing brief chronology of this grand 
enterprise has been supplied to set a context for the obser
vations upon which are based the principal contents of 
the atlas, the profiles of temperature and salinity; it is 
hoped, moreover, that the very limited running commen
tary on some of their features may have served as a guide 
to their detailed study and interpretation. 
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TREATMENT OF DATA 
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The oceanographic station da .. tabulated in this atlas consist of 
temperatures, bottle depths, salinities, station position, time of obser· 
vation, depth of the ocean at the station, and slide number of the 
station bathythermogram. The temperatures were measured by means 
of deep-sea reversing thermometers and are regarded as accurate to 
± O.OI"C. The depths of bottles are based on readings of paired 
protected and unprotected reversing thermometers; (Sverdrup, John· 
son, and Fleming, 1942) those members of a depth column marked 
with asterisks were determined directly in this fashion, the others 
interpolated. They 3re considered accurate within ± 5 meters. With 
the exception of data obtained by Worthington, all calculated depths 
have been rounded off to the nearest five meters; no difference in 
method of calculation is implied, only of personal taste. 

The salinities for ATLANTIS stations 5176-5202, given to one 
hundredth of a part per thousand, were determined by titration, and 
are accurate to ±0.020/0. (Sverdrup, Johnson, and Fleming, ibid.). 
Most salinities were measured on the Schleicher and Bradshaw sali
nometer (Schleicher and Bradshaw, 1956). The precision of a single 
measurement with this instrument is ±O.005%o in the sense that the 
range about their average value of a large number of detenninations 
on one sample would be ±0.0050/0 •. All tests to date on this sali· 
nometer have shown that between 31.00/0. and 37.50/0. its accuracy is 
±0.010/0., or better, and between 34.00/0. and 36.00/0., approximately 
equal to the precision, or ±0.0050/0 •. While the accuracy outside the 
interval 31.0·37.5%. has not been firmly established, determinations 
are not believed to be in error by more than 0.03')' • • at 200/0. and 400/0 • . 
One should bear in mind that the accuracy of the conductivity method 
of measuring salinity is dependent upon the uniformity of composi· 
tion of sea water, so that in regions where in8ux of river waters leads 
to low salinities, e.g. at CRAWFORD stations 180·183, measurements 
made with the salinometer may be subject to unknown errors. Since 
the sensitivity of the instrument is about 0.0010/0., salinometer de· 
terminations are reported in this atlas to the' third decimal place in 
order to take advantage of the fact that a large fraction of the meas· 
urements will lie well within the precision limits stated above. The 
improvement in salinity determination made possible by development 
of the conductivity bridge salinometer is most vividly seen by com· 
paring the northern ends of the salinity profiles along 66"W. (titra. 
tion) and along 50·W. (salinometer). 

The station positions were obtained by celestial navigation and dead 
reckoning except in those cases for the western North Atlantic where 
Loran was available. The time given for each station is the date and 
Greenwich Mean Time at which the messenger was sent down on 
the first, or shallow, cast. 

The depth given for most stations is the sonic depth read during 
the second, or deep, cast, adjusted for variations in sound speed in the 
ocean according to Matthew's tables of corrections (Matthews, 1944). 
The correction for topographic slope was considered negligible, so 
not made. Frequent checks insured a power supply to the recorder 
of steady frequency 60 cycles per second. Most given sonic depths 
are probably not in error by more than 10/0. For those stations at 
which mud indicated that the deepest bottle had rested on the 
bottom, the thermometric depth of the bottom bottle is given as 
ocean depth. 

All tabulated salinities and temperatures are measured values; none 
represent interpolations. Whenever an observation appeared to be 

TEMPERATURE ° C 

I ... ~;~I·_-"1 . ,., , . 
4·5 . , -

- r -

15·20 3·4 

10· IS 
l ~ 

2·3 

-

-
5 ·10 

........ _---------- -----

seriously in error, because of pretripping or posttripping of bottles, 
malfunctioning of thennometers, evaporation of water samples, obvioU!i 
blundering in making readings, or other easily discernible faults, the 
datum was omitted, If an obselVation looked suspect, but no reason
able source of error could be found, a question mark was placed 
beside the value. 

The station numbers for the deep profiles of temperature and salinity 
based on these station data appear across the top of each profile and the 
latitude or longitude at 5" intervals along the bottom of the profile. The 
position of each observation is indicated by a black dot, which also 
serves as a decimal point for the numbers in small type. The depths 
of isopleths were plotted from curves of temperature and salinity as 
functions of depth, which were drawn for each station. Where space 
permitted, the maximum and minimum values for each station are 
shown, and also the maximum and minimum values along the surface. 
In all but the very shallow stations the deepest observed value is given. 
The heavy solid lines in the temperature profiles correspond to integral 
multiples of five Centigrade degrees, the light solid lines to whole 
degrees, and the dashed lines to multiples of two-tenths of a degree. 
The heavy solid isohalines represent multiples of one·half of a part per 
thousand; the light isohalines, tenths of a part; and the dashed 
isohalines, multiples of two·hundredths of a part. In the profiles of 
both parameters, four shades of two colors distinguish ranges of values. 

The continuous bottom topography shown on these profiles is 
based on depth recordings made every fifteen minutes ,vith the echo 
sounder. These depths, too, are probably accurate to 1 %, although 
in regions of especially rough topography, the error may be greater. 
However, it is most likely that these profiles are displayed on a scale 
sufficiently small to render any depth errors of little consequence to 
the topography depicted; detailed bathymetry, after all, is not the 
subject of the atlas. For the few periods during which the echo 
sounder functioned improperly, e.g. between CRAWFORD stations 
444 and 445 on latitude 24"S., bottom depth is estimated by simple 
linear interpolation. Such instances are fairly obvious on the profiles. 
Inserts on the equatorial and 66"W. profiles show two regions of 
depth in excess of six thousand meters: the Romanche and Puerto 
Rico Trenches, respectively. 

The accuracy of the bathythermograph .empera.ure. and depths 
presented in the atlas has not been exactly determined. Generally, 
when a bathythermogram has been adjusted to the bucket surface 
temperature, the indicated trace temp!!ratures are considered reliable 
to ±0.2"C. 

The technique, by which bathythermograph slides were reproduced 
for publication in the atlas, was devised by T. W. Stimpson of the 
Institution's reproduction department. (Fuglister, F.C. 1957.) 

The vertical scale of the associated surface layer temperature profiles 
is expanded with respect to the horizontal scale by a factor of five 
thousand. In this case the bathythermograph traces themselves 
provided curves from which to read depths of isotherms. The solid 
line isopleths represent multiples of five . Centigrade degrees; the 
dashed lines, multiples of one degree. The slide numbers are ranged 
along the tops of the profiles; five degree intervals of longitude are 
indicated along the bottom. On account of the complicated structure 
of the isopleths, no attempt was made to differentiate temperature 
ranges with color gradation. 

SAL I NIT Y '}'oo 
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STATION DATA 

Detailed chart of oceanographic station positions. 
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BATHYTHERMOGRAPH DATA 
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