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ABSTRACT 

Results of marine geophysical research during the U.S. Navy operations in 
support of DEEP FREEZE 61, 1960-1961, are presented. Observations in areas 

of the Pacific Antarctic, Antarctic Convergence, and South Atlantic were made 

from aboard four icebreakers: USS STATEN ISLAND (AGB-5), USS EDISTO 

(AGB-2), USS GLACIER (AGB-4), and USCGC EASTWIND (WAGB-279). Ships’ 
tracks to, in, and from the Antarctic are given. 

U. S. Navy Hydrographic Office personnel recorded 94 oceanographic stations 
aboard STATEN ISLAND and EDISTO. STATEN ISLAND occupied 31 stations in 

the eastern Ross Sea (Cape Colbeck area), 43 in the Amundsen-Bellingshausen 

Seas area, and 5just south of the Antarctic Convergence. Data from these stations 

included vertical distribution of observed temperatures, salinities, and dissolved 

oxygens. Profiles of the observed physical and chemical properties of the water 
in these areas are presented. EDISTO occupied 15 stations in the western Ross 

Sea along the Victoria Land Coast in support of an ice prediction program begun 

on DEEP FREEZE 60. Vertical temperatures and salinities were observed. Densi- 

ties, dynamic heights, and sound velocities were calculated by electronic com- 

puter for all stations. 

Water types in the Pacific-Antarctic are discussed. These are identified in 

the areas of the eastern Ross Sea, Amundsen Sea, and Bellingshausen Sea. A 

representative station was selected from each area and the physical and chemi- 

cal properties plotted for comparison. 

Dynamic topography charts are presented for the eastern Ross Sea and 

Amundsen Sea areas. The 200 and 2500 decibar levels were selected as refer- 

ence levels in the eastern Ross Sea and Amundsen Sea, respectively. 

A section just south of the Antarctic Convergence is included with a profile 

of physical and chemical properties constructed from five oceanographic stations 

occupied in this area. The vertical structure of the southernmost station in this 

profile and those in the Amundsen and Ross Seas shows the vast expanse of the 

Circumpolar Water. 

Concentrated bathymetric profiles were recorded in the eastern Ross Sea 
and three across the South Sandwich Trench with an AN/UQN-1B echo sounder. 

A discussion and profiles of the data collected across the South Sandwich Trench 

are included in this report. 

The program of geomagnetic measurements aboard STATEN ISLAND was 

the first extensive shipborne investigation of the earth’s magnetic field made in 

Antarctic waters by the United States. Approximately 11,500 track miles were 
recorded south of New Zealand. Total intensity data and comparison of magnetic 

and bathymetric data are presented in several profiles. 

Aerial ice reconnaissance and surface ice observations from ships are pre- 

sented. 

A summary and field analysis of 71 bottom sediment samples collected aboard 

STATEN ISLAND.are presented. All samples were transferred to Florida State 

University for laboratory analysis and publication of resulting data. 



FOREWORD 

DEEP FREEZE 61 was the seventh consecutive United States 
expedition in support of Antarctic research. Personnel of the 
U.S. Navy Hydrographic Office, supported by the National 
Science Foundation, conducted marine geophysical research 
from several icebreakers of TASK FORCE 43. Oceanographic 
studies were made in Ross, Amundsen, and Bellingshausen Seas 
and in the area of the Antarctic Convergence. Geomagnetic 
measurements were obtained along USS STATEN ISLAND track 
and Bathymetric profiles were recorded across the South 
Sandwich Trench. The analyses and tabulation of data collected 
are presented in this report. 
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1. INTRODUCTION 

A. Purpose 

Operation DEEP FREEZE 61 (1960-1961) was a continuation of United States 
support of scientific endeavors in the Antarctic; it was the seventh consecutive year 
of U.S. Navy Hydrographic Office participation in marine geophysical research in 
this area. The National Science Foundation supported the scientific effort, the 
results of which are presented in this report . 

Research was conducted during ships' transits to and from the Antarctic and in 
the Ross Sea, Amundsen-Bellingshausen Seas, South Atlantic Ocean, and the region 
of the Antarctic Convergence. 

B. Summary of Operations 

Marine geophysical observations were conducted aboard USS STATEN ISLAND 
(AGB-5), USS EDISTO (AGB-2), and USS GLACIER (AGB-4). Bathythermograph 
(BT) soundings were made by USCGC EASTWIND (WAGB-279). Oceanographic 
stations were occupied by HANZS ENDEAVOUR along Victoria Land Coast in 
cooperation with EDISTO. 

Tracks made by the icebreakers during survey operations are shown in Figure 
1, and locations of marine geophysical stations in the Ross Sea and Amundsen- 
Bellingshausen Seas, in Figure 2. Basic obervations at these stations consisted of 
vertical temperature measurements and collection of water, bottom, and biological 
samples. Also, geomagnetic and bathymetric measurements were made. While 
underway, between stations, and in transit from one area to another, continuous 
total intensity geomagnetic profiles and precision bathymetric soundings were recorded. 
In addition, BT lowerings and ice and meteorological observations were made. Table 
1 summarizes these observations by ship. 

BT lowerings with 900-foot instruments were scheduled on an hourly basis aboard 
the four icebreakers and on a 4-hour basis on other ships of the Task Force. Prints of 
the BT slides and the accompanying weather observations are on file at the National 
Oceanographic Data Center. 

Bottom samples were collected with Phleger and Hydroplastic (PVC) corers. All 
samples obtained were transferred to the Department of Geology, Florida State 
University, Tallahassee, Florida, for analyses and publication of the resulting data. 
The pertinent field data of these samples are summarized in Appendix B. 
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TABLE 1. SUMMARY OF MARINE GEOPHYSICAL OBSERVATIONS -DEEP FREEZE 61 

STATEN ISLAND GLACIER EDISTO EASTWIND 

Oceanographic Stations 79 0 ID 0 

Oxygen Stations 79 0 0 0 

BT's 875 959 600 929 

Miles of Soundings 16,840 15,840 12,000 --- 

Miles of Geomagnetic Obs. 22,317 0 0 0 

Miles of Continuous 

Temperature Obs. 7910 ° ° ® 

Sea and Swell Obs. 190 ---- Saad --- 

ba eile a for Other 110 0 0 0 

Plankton Tows 17 0 0 0 

Dredge Hauls 5 ] 0 0 

Temporal Geomagnetic Obs. 82 0 0 0 

Miles of Mammal Obs. 14, 254 0 0 0 

Core Samples 7\ 0 0 0 

Miles of Ice Reconnaissance 4,975 ---- oo-- 540 

Surface Water Samples 75 0 0 0 

Ice observations were made by a team of five observers assigned for aerial ice 
reconnaissance by the U. S$. Navy Hydrographic Office to the Staff of Commander, 
Naval Support Forces, Antarctica. In addition, ice observations were made aboard 
all icebreakers by BT teams, aerographers, and quartermasters. 

Meteorological and sea and swell observations were made at intervals of 1 to 3 
hours by aerographers assigned to each icebreaker. These data were recorded on 
standard WBAN forms and forwarded to the National Weather Records Center, 
Asheville, North Carolina. Surface weather observations also were taken during 

Nansen cast (Appendix A) and BT lowerings. 



Continuous underway soundings by echo sounders were made by all ships. Data 
taken by STATEN ISLAND have been incorporated into H. O. Charts 6637 (3rd Ed., 
14 August 1961), 6633 (2nd Ed., 4 August 1961), and 6617 (Ist Ed., 14 August 1961). 
The first chart is for the area in the vicinity of Cape Colbeck, the latter are for Thurston 
Island (formerly believed to be a peninsula) area and Eights Coast. All three charts are 

ona 1:500,000 scale. 

Continuous air and sea temperature observations with resistance bulb thermometers 

were recorded on a 4-channel recorder. These data were taken by STATEN ISLAND 
enroute San Diego to Portland, Australia; and in the area of the Antarctic Convergence, 
enroute the Amundsen Sea. The records are on file in the U. S. Navy Hydrographic 
Office. 

C. General Observational Techniques 

Nansen bottles, with reversing thermometers attached, were used to observe tem- 
peratures and to collect water samples for salinity and dissolved oxygen determinations. 
The bottles were placed at international standard depths, with additional bottles in the 
upper layers, where maximum temperature changes occurred, and near the bottom. 

Data reported were evaluated and coded for processing by an IBM 7070 computer . 
Machine computations provided temperature, salinity, and dissolved oxygen interpo- 
lation at standard depths, and calculations of sigma-t, anomaly of dynamic depth, and 

sound velocity’. Listings of these data are given in Appendix A. 

1. Temperatures 

Paired reversing thermometers were used to observe temperatures, and unpro- 
tected reversing thermometers in conjunction with observed wire angles were used to 
determine sample depths. Each unprotected thermometer was paired with a protected 
thermometer. When paired protected thermometers differed by 0.06°C, or more, the 
reading from the thermometer considered most reliable, based on its previous history 
record, was used. The mean maximum temperature difference between paired pro- 
tected thermometers for all stations was 0.04°C. All reported temperatures are con- 
sidered accurate to within plus or minus 0.02°C, unless marked doubtful . 

2. Salinities 

Salinities were determined aboard ship by a salinometer. The salinities 
from the Cape Colbeck area were determined prior to 5 January 1961; those salinities 
for the remaining stations were analyzed prior to 28 March. Each sample was sub- 
jected to two determinations; if the difference equaled or exceeded 0.01%, a third 

'KUWAHARA, Susumu, Velocity of sound in sea water and calculation of the velocity 
for use in sonic sounding, Hydr. Rev., v. 16, no. 2, pp. 123-140, 1939. 



determination was made. Salinities are considered correct to within plus or minus 
0.01%,. 

3. Dissolved Oxygen 

Dissolved oxygen determinations were by a modified Winkler method. Each 
sample was subjected to duplicate titrations against sodium thiosulfate. If the differ- 
ence in amount of sodium thiosulfate used exceeded 0.05 ml/I a third determination 
was made. Dissolved oxygen determinations are considered to be accurate to within 
plus or minus 0.03 ml/1. The only exception to this was on four of the Convergence 
stations; on stations 33 through 36, where oxygen values were within plus or minus 
0.05 ml/|. All oxygen analyses were completed within four hours after a sample was 
taken. 

4. Magnetic Total Intensity 

A nuclear resonance total intensity magnetometer, with the sensing unit 

towed 500 feet astern, was used to record total intensity. Data measurements were 
recorded once every two seconds of time on a strip-chart recorder. Total intensity 
data records were scaled and converted to values in gamma (1 gamma equals 10-9 
oersted). 

Measurements were made while hove-to at each oceanographic station by lower- 
ing the sensing unit to a depth of about 400 feet; data recording and processing were 
similar to the procedures for underway observations. 

D. Methods of Data Presentation 

1. Profiles and Cross Sections 

Selected north-south and west-east cross sections of observed characteristics 
are presented for all areas surveyed except the Convergence area, where only one 
line of stations was taken. These characteristics include temperature, salinity, 

dissolved oxygen, and computed values of sigma-t. 

Profiles of corrected regional magnetic gradient are shown along the ship's track. 
In addition, profiles of magnetic and bathymetric observations for crossings of the 
Pacific-Antarctic Ridge are presented. 

2. Dynamic Topographies 

Charts of dynamic topographies were prepared from temperature and salinity 
station data for the Cape Colbeck and Amundsen Sea areas. These charts depict 



general circulation at various levels for these areas. 

3. Temperature-Salinity Plots 

Plots of temperature and salinity are given for stations in three areas: 
Cape Colbeck, Amundsen Sea, and Bellingshausen Sea. Four representative 
stations were selected to demonstrate vertical structure of physical properties. 

E. Participating Personnel 

The following scientific personnel from the U.S. Navy Hydrographic Office 
participated in the marine geophysical investigations during DEEP FREEZE 41: 

Richard H. Evans Oceanographer USS STATEN ISLAND 

J.C. France Oceanographer USS STATEN ISLAND 
USS EDISTO 

Larry K. Lepley Civil Engineer USS STATEN ISLAND 
USS GLACIER 

Donald D. Roberts Geophysicist USS STATEN ISLAND 

James Q. Tierney Oceanographer USS STATEN ISLAND 
USS GLACIER 

Lloyd W. Wilson Oceanographer USS STATEN ISLAND 

F . Other DEEP FREEZE Publications 

REPORT NO. SHORT TITLE SHIP(S) 

H.O. 16331 Pre-DEEP FREEZE USS ATKA 
(1954-1955) 

TR-33 DEEP FREEZE | USS GLACIER 
(1955-1956) USS EDISTO 

TR-29 DEEP FREEZE Il USS ATKA 
(1956-1957) USS STATEN ISLAND 

USCGC NORTHWIND 
USS GLACIER 



REPORT NO. SHORT TITLE 

TR-77* DEEP FREEZE III 
(1957-1958) 

TR-78* DEEP FREEZE IV 
(1958-1959) 

TR-82 DEEP FREEZE 60 
(1959-1960) 

SHIP(S) 

USS ATKA 
USS GLACIER 
USS BURTON ISLAND 
USCGC WESTWIND 

USS GLACIER 
USCGC NORTHWIND 
USS EDISTO 
USS STATEN ISLAND 

USS ATKA 
USS BURTON ISLAND 
USCGC EASTWIND 
USS GLACIER 

* ° einai . 
Final report in preparation; however, data listings are available. 



Il. OCEANOGRAPHY 

A. Water Types of the Pacific-Antarctic Area 

The Pacific-Antarctic waters can be divided into two characteristic layers; 
Antarctic Upper Water, with low temperatures and salinities, and Antarctic Deep 
Water, with maximum temperatures and salinities and a gradual decrease of these 
properties to bottom. The boundary between these two layers is readily recogniz- 
able by a transition zone, where a rapid increase in temperature and salinity 
appears over a short-depth interval. According to Deacon, the Antarctic Upper 
Water can be described briefly as follows: A layer 100 to 250 meters thick is found 
all around the Antarctic seas. In winter, the water column is practically homogeneous. 
Temperature increases northward, from -1.9°C in the southern half of the zone, to 
between 0 and 1°C at the Convergence. In summer, a surface layer, Antarctic 

Surface Water, is formed, which has a higher temperature and lower salinity than 
Winter Water due to summer heating and ice melting. 

The deeper layer of the Upper Water has been called Antarctic Winter Water by 
Mosby because this layer has nearly the same characteristics as the previous winter's 
Upper Water. Winter Water is significant in that it has a low temperature, a salinity 
with a lower gradient than exists in the transition layers above and below, and a 
salinity profile that often has a break in it. Below this layer of Antarctic Upper 
Water, a narrow transition layer with steep positive temperature and salinity gradients 
rapidly leads into Antarctic Deep Water. 

Just south of the zone of strong negative surface temperature gradient, referred 
to as the Antarctic Convergence, one finds within the Deep Water three water types: 
Upper Deep Water, Lower Deep Water, and Bottom Water . 

Upper Deep Water has a temperature of 2.0°C, or higher, and a salinity around 
34 .68%,,. This Upper Deep Water is found south of the Convergence, just below the 
Winter Water. It is replaced 125 to 150 miles south of the Convergence by Lower 
Deep Water, which is undergoing transition to Antarctic Circumpolar Water. 

Values of salinity and temperature necessary for water to be identified as Lower 
Deep Water are: temperatures greater than 0.5°C and a band of maximum salinity 
slightly greater than 34.7%. These values are the same as those generally assigned 
to Antarctic Circumpolar Water. Therefore, for purposes of discussion, another 
restriction must be placed on Lower Deep Water, that of depth. In order for water 
to be classified as Lower Deep Water within the Antarctic Zone (south of the 
Convergence), its core of maximum salinity must be at a depth of about 2,000 meters. 



With this added criterion, it is seen that Lower Deep Water is present but undergoing 
a transition south of the Convergence; the band of maximum salinity rises sharply from 
about 2,000 meters to 400 meters. Here then is where Lower Deep Water becomes 
Antarctic Circumpolar Water, in a zone of transition about 150 miles wide in a north- 
south direction. 

In order to be identified as Bottom Water, the water must have a temperature less 
than 0.5°C and a salinity less than 34.7%,. Therefore, Bottom Water is not found in 
the Pacific-Antarctic area unless depth to bottom is of the order of 3,000 to 4,000 
meters. 

Thus, in the first 150 miles of the Pacific-Antarctic area, ina north to south 

direction, three separate water types may be found in Deep Water: Upper Deep 
Water, Lower Deep Water, which is undergoing transition, and Bottom Water. 
Beyond this point in a southerly direction there is no Upper Deep Water, and Lower 
Deep Water becomes the Antarctic Circumpolar Water which will be the only identi- 
fiable Deep Water if depths are not great enough for the existence of Bottom Water. 

B. Eastern Ross Sea Area 

1. General 

Thirty-one oceanographic stations were occupied in the eastern Ross Sea 
from Edward VII Peninsula (Cape Colbeck) northward to approximately 75°S and east- 
ward to Probable Island (E.D.). Of these, the twelve northernmost stations were in 

areas with sonic depths greater than 2,000 meters. The remaining stations were in 
areas with depths less than 1,000 meters except station 30, which was near the ice 
shelf in Sulzberger Bay, where the depth was 1,136 meters. Stations occupied 
within a radius of approximately 50 miles of Cape Colbeck had depths less than 500 
meters, as did stations 28 and 29 near Guest Island to the east. Stations 2, 3, and 
4, north of, and station 13, northeast of, Kainan Bay, were more than 500 meters 
deep. The 31 stations were occupied during the period 21 to 29 December 1960. A 
bottom contour chart is presented in Figure 3 based on bathymetric data collected 
during DEEP FREEZE 61. 

Five cross sections were selected to illustrate vertical distribution of physical 
and chemical properties in the Eastern Ross Sea. These are presented as Figures 4 
through 8. They consist of a west-east section of six deep stations (4, 000-meter 
profile), a section over the continental shelf (1,000-meter profile), a section of 
three stations to the west of Cape Colbeck (1,000-meter profile), and two selected 
north-south sections representing the line of stations farthest west, south to Kainan 
Bay and those to the east into Sulzberger Bay. Bottom profiles are from the ship's 
echo sounding trace and are drawn with five soundings plotted between stations . 
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2. Physical Properties 

a. Temperature 

Figure 4 shows the physical structure of the water column just seaward 
of the Antarctic continental shelf. The temperature section depicts the thin layer 
of slightly warmer Surface Water, the wider band of Winter Water with minimum 
temperatures, a narrow transition layer of rapid temperature increase just above the 

temperature maximum, and the broad expanse of Circumpolar Water that extends 
almost to the bottom. The transition layer separating Upper from Deep Water is found 
at quite uniform depths on all deep stations, as are the depths of maximum temperatures. 

Bottom configuration of the shelf, illustrated in Figures 5 and 6, suggests north- 
south orientation of trenches extending seaward from the Antarctic continent in this 
area. Limited by station depths, only Upper Water was identified, except at station 
24, where the transition layer was entered. If stations had been occupied between 
10, 16, and 21, Circumpolar Water may have been found to exist in these trenches. 
In these two profiles, the existence of a small cold water cell centered at 125 meters 
at station 11 (K-1.50°C) and a larger one about 30 miles farther north extending 
eastwardly at stations 16 and 21 (K-1.75°C) were noted. This larger cell was located 

at depths from 150 to 300 meters. From the circulation pattern of the dynamic charts, 
these cells may be identified as cross sections of water with a flow toward Kainan Bay 
from seaward . 

Temperature minima, as seen in the two north-south cross sections (Figs. 7 and 
8), slope toward bottom from the shelf edge to the coast. Over the shelf, the water 

generally has a negative thermal gradient from the surface to bottom. 

b. Salinity 

Salinity sections show Circumpolar Water at the stations north of the 
1,000-meter depth contour, with maximum salinities around 800 meters (Figs. 7 and 

8). Below this depth, only a slight decrease was noted to bottom. At the stations 

taken over the continental shelf, salinities increased from surface to bottom and 
reached values slightly higher than 34.50%, on some stations. Surface values at all 
stations were 34.00%, and higher, with values greater than 34.25%, observed at 

several stations. 

c. Sigma-t 

lsopycnals on the west-east profiles generally slope downward to the 
east, and on the north-south profiles generally slope downward to the north and east; 
the easternmost section (Fig. 8) shows a weak gradient. 

17 



d. Dissolved Oxygen 

On the west-east profiles, oxygen minimum values were found at the 
bottom on the sections over the continental shelf. The oxygen minimum layer within 
the Circumpolar Water was located between 500 and 600 meters, just above the depth 
of the salinity maximum and at about the same depth as the temperature maximum. 
The north-south profiles show an oxygen minimum layer of less than 4.50 ml/I ina 
broad zone generally between 400 and 1,200 meters, extending from the north to the 
continental shelf. This pattern of oxygen distribution provides supporting evidence 
for the circulation derived by dynamic topography. 

3. Dynamic Topographies 

In order to draw dynamic height charts (Figs. 9 and 10) of the Eastern Ross 
Sea area and include data for the majority of stations, it was necessary to select a 
reference level of 200 decibars. This is not a level of no motion, nor is it a level 

of oxygen minimum, but it does permit an estimation of circulation in the area. Prior 
to selecting the 200 decibar level as the reference level, other levels (500, 1000, and 
1500 decibars) were used as a reference level. In each case, the same general circu- 
lation pattern was apparent; that is, a seaward flow to the east of Edward VII Peninsula, 
a shoreward flow to the west of Edward VII Peninsula, and a west-to-east flow about 
150 miles north of the shoreline. Maximum current speeds were found at the surface 
which decreased in intensity with depth. 

On the west side of the area, a large clockwise circulation is apparent, which 
probably was induced by combined effects of the eastward flowing Circumpolar Water 
and the prevailing winds. This current pattern reached to station 7, approximately 
165 miles seaward, from the edge of the Ross Ice Shelf and Cape Colbeck and decreased 
in magnitude with increasing depth. At the 150-decibar level, it extended about 100 
miles from the Ross Ice Shelf. Current speeds ranged from 0.3 knot at the surface to 
0.1 knot at the 150-decibar surface; not only did the speed decrease to 0.1 knot at 
this level, but a weak counterclockwise component appeared at the northwest corner 
of the area. 

To the west of Guest Island, a seaward flow is found at all levels with speeds 
also ranging from 0.3 knot at the surface to 0.1 knot near the bottom. Two components 
of this flow were noted from the O- to 50-decibar levels; an eastern component forming 
a weak clockwise circulation and a western component forming a major counterclockwise 
current around Cape Colbeck. From the 100- to 150-decibar levels, the apparent flow 
was to the west as a counterclockwise current. The clockwise circulation weakened 

and disappeared at these levels. 



O-DECIBAR SURFACE 

REFERENCE LEVEL 200 DECIBARS 

1500 
Ww 

CAPE COLBECK 

EDWARD VII 

PENINSULA 

DISTANCE BETWEEN 
CONTOURS 

! O7 15 .29 
CURRENT VELOCITY (Kn) AT ALL SURFACES 

50-DECIBAR SURFACE 

REFERENCE LEVEL 200 DECIBARS 

1500 Ww 

at 

EDWARD VII, 
) PENINSULA 

RSS 

, 1500 Ww 

NAMIC TOPOGRAPHIES, EASTERN ROSS SEA 
(0- and 50-DECIBAR SURFACES) 

19 



100-DECIBAR SURFACE 

REFERENCE LEVEL 200 DECIBARS 

150¢ 
Su 

CLOT iS <= 

CAPE COLBECK ~ 

EDWARD Vil 
PENINSULA 

150 -DECIBAR SURFACE 

I55ew REFERENCE LEVEL 200 DECIBARS 

+h 

ISooy, 

a 

i 
aay Wytsy We 

CAPE COLBECK 

EDWARD Vil 

PENINSULA 

FIGURE 10. DYNAMIC TOPOGRAPHIES, EASTERN ROSS SEA 
(100- and 150-DECIBAR SURFACES) 

20 



The major water transport at all levels in the Sulzberger Bay-Cape Colbeck area 
appears to be to the west along the Edward VII Peninsula. It flows past Cape Colbeck 
and merges with the southward moving component of the major clockwise circulation. 

It is suggested that the water of the Eastern Ross Sea flows southward against the 
Ross Ice Shelf, where the near-surface water is deflected to the west and the deeper 
water flows under the shelf, possibly around the southern tip of Roosevelt Island, and 
emerges well to the west. An examination of the dynamic analysis charts (Figs. 9 and 
10) supports such a postulation for the southward-flowing portion of this circulation. 

C. Amundsen Sea Area 

1. General 

The Amundsen Sea lies between Thurston Island (formerly believed to be a 
peninsula) on the east and Mount Siple 400 miles to the west. The area surveyed 
was about 250 miles north of the Amundsen Sea coastline between 105° and 120°W. 
Twenty-four stations were occupied during the period 27 January to 5 February 1961, 

most of which were taken in 7/10 to 9/10 rotten pack ice. 

The vertical distribution of observed physical and chemical properties is shown 
for the Amundsen Sea area stations in Figures 11 through 15. One west-east cross- 
section is presented for stations to the north (Fig. 11) and one for stations to the south. 
of 70°S (Fig. 12). Three north-south cross-sections are given (Figs. 13 through 15). 
Bottom contours in these sections are based on wire soundings taken on station. 

2. Physical Properties 

a. Temperature 

Temperature cross-sections show the thin layer of Antarctic Surface 
Water with Winter Water immediately beneath, and the rapid transition to Antarctic 
Circumpolar Water. Bottom Water with temperatures less than 0.4°C was present at 
several stations. 

Maximum temperatures were between 1.50° and 2.00°C, except at the two 
southernmost stations, 43 and 42, where temperatures were slightly colder than 1.50°C. 
Surface temperatures varied widely ranging from 0.23° to -1.77°C; a subsurface mini- 
mum (Winter Water) was observed in the upper 100 meters at all stations. Between 100 
and 200 meters, a rapid temperature increase, (the transition zone into Circumpolar 
Water), is indicated by the heavy concentration of isotherms. Farther south, this 

transition zone was found at greater depths. Below the temperature maximum, a 
gradual decrease to bottom temperatures of around 0.4°C was observed. 
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b. Salinity 

The range of surface salinities in this area was from 32.38 to 34.00%,,. 
In the upper 200 meters, salinities increased rapidly to 34.50, with 34.00 through 
34.259, appearing in the area of minimum temperatures. Salinities continued to 
increase with depth to a maximum of akout 34.749, at approximately 800 meters and 
decreased to a minimum of 34.68%, near the bottom. 

c. Sigma-t 

Surface sigma-t values less than 27.00 were observed at the stations 
east and north of station 49; to the west and southwest, values were slightly greater. 
Within the upper 100 meters, values increased rapidly to 27.50 at all stations. The 
27 .75 isopycnal occurred between 200 and 400 meters, and below this, sigma-t 
values increased slightly to maximum values of 27.87 near the bottom. Sigma-t 
values appeared to be very uniform horizontally throughout the area. 

d. Dissolved Oxygen 

Dissolved oxygen content in the surface water was greater than 
7.00 ml/I at all stations, except stations 42, 43, and 44 (Fig. 14). Below the 
surface, oxygen values decreased rapidly to about 400 meters, where minimum values 
of about 4.00 ml/I were observed. At stations 50, 51, and 55, oxygen minima were 

less than 4.00 ml/I. Below this minimum layer, oxygen content increased to the 
bottom with values approaching 5.00 ml/I. 

3. Dynamic Topographies 

Considering the oxygen minimum layers as indicative of levels of no motion, 
a plot of 6xygen minimum values shows the levels of no motion to be in the vicinity 
of 350 to 800 meters in the western portion of the area surveyed, and to slope down- 
ward to the south. In the eastern portion, depths of minimum oxygen varied. This is 
an area of strong counterclockwise circulation, where considerable differences are 
found in dynamic heights at the same standard depths between any two stations, 
especially below 500 meters. 

Because of the amount of variability between eastern and western sectors of the 
area, the reference level was selected as the greatest depth reached at most of the 
stations, which in this case was 2,500 meters. As a check, dynamic height charts 

were plotted using different reference levels, and they depicted a similar circulation 
pattern. 

27. 



The stations (38 through 61) upon which these calculations are based were taken 

south of the Convergence zone and north of the Divergence zone. They are located 
in the transition zone between the surface West Wind Drift to the north and East 
Wind Drift to the south. These stations were taken within a 10-day period, from 
27 January to 5 February 1961. 

A dominant feature at all surfaces is the strong counterclockwise circulation in 
the eastern side of the area (Figs. 16 through 18). The 2,000-fathom line passes 
generally through the western edge of this cell, with greater depths to the north and 
east. This cell increases in size from the bottom to the 250-decibar surface. From 
this surface to the zero-decibar surface, it is not as distinct and is displaced slightly 
to the northwest. 

In the western sector of the area, another cell with a counterclockwise circula- 

tion is apparent at all levels. This cell increases in magnitude from the surface to the 
250-decibar surface. Below this, it decreases to the 500-decibar surface, and increases 

to a maximum at the 1000- and 1500-decibar surfaces. This counterclockwise circula- 

tion then decreases to a small cell at the 2000-decibar surface. 

Between these two major cells, a clockwise circulation is evident at all levels. 
In contrast to the two major counterclockwise cells, this clockwise circulation decreases 
from the surface to the 1500-decibar surface, where it appears as a very small cell. 
From this level to the 2000-decibar surface, it increases to its maximum size. 

South of these three cells, a southeasterly transport is evident at all levels west 
of approximately 109°W. This transport then shifts to the northeast and continues to 
the easternmost sector of the area. 

D. Bellingshausen Sea Area 

1. General 

The Bellingshausen Sea is located between Thurston Island on the west and 
Palmer Peninsula on the east. The eighteen stations occupied north of Thurston Island 
and in western Bellingshausen Sea were in relatively shallow water; station 79, located 
between the Amundsen and Bellingshausen Seas, was the deepest in the area, with a 
depth of 2,300 meters. Station 68 was taken at the edge of heavy impenetrable shore- 
fast ice. The period of observation was 7 February to 9 March 1961. 

Vertical distribution of observed physical and chemical properties in the Bellings- 
hausen Sea is presented in four cross-sections, Figures 19 through 22. Bottom contours 
in these sections were constructed from wire soundings at the stations. 
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2. Physical Properties 

a. Temperature 

These cross-sections show a subsurface minimum (Winter Water) with 

temperatures colder than -1.50°C in the upper 100 meters. Below this minimum 
layer, temperature increased with depth to the bottom, where maximum temperatures 
were observed. A subsurface layer of slightly warmer water existed above 50 meters 
at a number of stations north of Eights Coast. 

b. Salinity 

The most rapid increase in salinity occurred in the upper 75 meters in 
the area of transition from the thin layer of Surface Water to Winter Water. Salinity 
increased to a value of 34.00%,. The northwest-southeast cross section (Fig. 21) 
shows surface salinities progressively decreasing southwardly from 33.90%, at station 
73 to 32.20%, at station 68. Horizontal distribution of salinities otherwise were 
generally uniform. 

c. Sigma-t 

Isopycnals closely paralleled the isohalines in all cross-sections. At 
stations 71, 72, and 73 (Fig. 21), surface sigma-t values were greater than 27.00 

and were less than 27.00 at station 68 and all stations in Figures 19, 20, and 22. 
Sigma-t values as high as 27.81 were observed near the bottom on the deepest 
stations. 

d. Dissolved Oxygen 

Dissolved oxygen content decreased with depth throughout the area. 
The greatest surface oxygen variation occurred at stations 68 through 73 (Fig. 21), 

where a value of 9.02 ml/I was observed at station 68 and 6.78 ml/I at station 73. 
Oxygen values decreased to less than 4.5 ml/I near the bottom at the deepest 
stations. 

E. Comparative Station Profiles 

Temperature-salinity plots for stations in the areas surveyed during DEEP FREEZE 
61 were prepared and are shown in Figure 23. From these plots, a representative 
station was selected from each area for illustration and comparison. Profiles of the 
observed physical and chemical properties, Figure 24, were prepared for each of the 
representative stations. 

36 



sV
au

V 
VA
S 

NA
IS
NV
HS
ON
IT
14
9¢
 

G
N
V
 

V4
S 

N
I
S
G
N
N
W
V
 

“
W
D
3
9
1
0
D
 

Jd
VD
 

YO
I 

S
L
O
T
 

A
L
I
N
I
T
V
S
-
3
a
N
L
V
a
s
d
W
a
L
l
 

J
A
I
L
V
Y
V
d
W
O
D
 

“E
Z 

B
U
N
D
!
 

SL 
be 

os” 
9.0'2— 

0
0
 l
-
 

9
0
 

e
e
 

O
L
A
S
 

ti
ee
se
ce
re
re
se
se
s 

(O
d 

W
L
S
 

—
x
—
x
—
*
—
 

6
b
 

V
I
S
 2
2
 

W
1
S
 

s
z
e
e
 

°%
 

1
S
 

0
0
 

e
-
 

0
0
 

I
-
 

°0
 00

'!
l 

+
 

V
3
S
 

N
3
S
N
V
H
S
O
N
I
1
1
3
9
8
 

O
N
V
 

N
3
S
G
N
N
W
V
 

N
3
3
M
1
3
8
 

62
 

V
S
 

v
a
u
v
 

vV
3S
 

N
3
S
N
V
H
S
O
N
I
1
1
3
8
 

v
a
u
v
 

v
a
s
 

N
3
S
O
G
N
N
W
Y
V
 va

y¥
V 

4
9
3
8
1
0
9
 

3
d
v
o
 

20
2 

+
 

Jo
t 

37 



S(%s) 33,00 20 40 60 203400 20 40 60 8035.00 
-1 ° 1 2 ot 26802700 .20 40 60 8028.00 0,(Ml4)4.00 5.00 6.00 7.00 6.00 ee 

Ce ay aN ——— > ee 

. 4 \\ eS 
Ww \ \ \ we een 

~ ~ ey \ ES 

S \ Way ‘A Y ae 
Sy Sapa ne \\ lee: 

NS \ . : ei) es 1000 

: \\ \\ 4 
fe, \ | * | H] | / 

400 Nel \ | t ie j . te } 

\ | \ Il f 
*, i Wa 
3 | 

if ! 
600 j H \ 2000 

II 
i| | 
‘| I | 

200 If f | | | |. 
a | \| 
IY | \\ —Ve00 
Il | I 

i| | | il 
1000 “| | \\ 

Wy ij 
I]! | i! | 
Vy | 

1200 |— I} 1 \! =) \ Wi 4000 

| i 
uf I 
i i 

1400 }— 7 

2 | f 
8 I g 
= yl —{ 5000 = 2 iI l & 
5 ui r 

1600 |— il 

i ! 
q | 
UH 

1800 ul i 
{I — 6000 

| I LEGEND ! 

| STA. 27, CAPE COLBECK AREA 
. | ——— STA, 49, AMUNDSEN SEA AREA ; 

HI STA. 72, BELLINGSHAUSEN SEA l 
2000 -— STA. 79, NORTH OF THURSTON 

ISLAND 

— 7000 

2200 }— 

2400 
[> —{ 8000 

2600 -— 

— 9000 

2800 -— 

| 3000 | 
—\0000 

FIGURE 24. COMPARATIVE PROFILES OF TEMPERATURE, SALINITY, SIGMA-T, AND DISSOLVED 
OXYGEN FOR CAPE COLBECK, AMUNDSEN SEA AND BELLINGSHAUSEN SEA AREAS 

38 



From these profiles, two distinct water layers in the Antarctic region are 
apparent: Antarctic Upper Water above 200 meters, and Antarctic Deep Water 
which extends to the bottom. Within the Antarctic Upper Water, Antarctic 
Surface Water and Antarctic Winter Water can be distinguished. Separating these 
two water masses is a transition layer identified by steep positive salinity and density 
gradients. Below the Antarctic Winter Water, a second transition layer exists, as 
defined by the temperature profiles, where a steep positive gradient is found. This 
layer lies between Upper Water and Deep Water . 

Station 27 is located in the Cape Colbeck area (75°31'S, 152°08'W). Surface 
water, with temperatures about -1.55°C and salinities 34.00%,, extended to 25 
meters. Below this, a transition layer occurred to 75 meters, where a minimum 
temperature was observed. From 25 to 75 meters, salinities increased rapidly to 
34.279, and only slightly thereafter to 200 meters. Below 200 meters, a transition 
from Upper to Deep Water occurred, with a sharp positive temperature gradient to 
450 meters. Maximum temperature of 1.45°C was observed about 600 meters. From 
this level to the bottom, temperatures decreased gradually to less than 0.5°C. The 
salinity profile shows a weaker positive gradient between 250 and 500 meters, and a 
maximum salinity of 34.74%, about 800 meters. From 800 meters to the bottom, 
salinity decreased slightly to a value of 34.70%,. The sigma-t profile in the upper 
600 meters closely parallels that for salinity, and below this gradually increases to 
the bottom. Sigma-t values ranged from 27.38 at the surface to 27.86 at about 3,000 
meters. Dissolved oxygen content decreased from greater than 8.00 ml/I at the surface 
to a minimum of 4.00 ml/I at about 600 meters. Below 600 meters, oxygen values 
increased slightly to 4.67 ml/| around 3,000 meters near the bottom. 

Station 49 was occupied in the Amundsen Sea area (70°08'S, 111°30'W). The 

temperature profile shows a surface value of -1.75°C, a decrease to about 10 meters, 
and then a slight increase to -1.65°C at 75 meters. The sharp positive gradient of 
transition occurred between 75 and 250 meters, the lower limit being nearer the surface 
than at station 27 in the Cape Colbeck area. Temperature maximum was 1.68°C at 
400 meters. Below this, the curve follows the same pattern as observed at station 27 
but with temperatures approximately 0.2°C higher to about 2,200 meters. From this 
level, temperatures approached those observed at station 27 and became identical 
near the bottom. Salinities decreased from the surface to 10 meters, where 33.629, 

was observed, and then increased to 34.149, at 50 meters. Between 50 and 100 meters, 
a positive gradient was still evident but to a lesser degree than above and below these 
depths. Maximum salinity of 34.73%, occurred at about 600 meters; below this level 
to the bottom, salinity values were nearly identical at the four selected stations. 
Sigma-t values ranged from 27 .08 at the surface to 27.86 near the bottom. Oxygen 
values were about 7.25 ml/I at surface, increased to 7.30 in the upper 25 meters and 
decreased to a minimum of 4.15 ml/| about 300 meters. Below this, they paralleled 
those observed at station 27. 
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Station 72, located in the Bellingshausen Sea (71°29'S, 094°00'W), had a 

surface temperature of -1.80°C, decreasing slightly below surface and increasing 
again to -1.70°C at 75 meters. Another decrease to -1.80°C was observed at 125 
meters. Below this a positive gradient, as noted on the other stations, but with a 
less pronounced slope, occurred to maximum sampling depth of 525 meters. Water 
temperatures were colder than in the Amundsen Sea area. The salinity profile is 
similar to those at stations 27 and 49, but with less prominent positive gradients at 
the transition zones. Surface salinity was 33.76 and 34.699, at 525 meters. 

Oxygen values in the upper 100 meters were less than those at corresponding depths 
in the Amundsen Sea and Cape Colbeck areas but followed the same general pattern. 
Below this, a lesser gradient was observed to 525 meters, where the profiles for all 

stations merge. Surface oxygen was 7.02 ml/I. 

Station 79 was selected for comparison because of its location at 70°51'S, 
101°54'W, between the Amundsen Sea and Bellingshausen Sea stations and because 
of its intermediate depth. A nearly isothermal layer extended to 100 meters with a 
surface temperature around -1.80°C. Below this was found the same positive temper- 
ature gradient as seen at stations 27 and 49, but this section of the profile plotted 
between the two stations. Below 500 meters, temperatures were 0.1 to 0.2°C colder 
than those of corresponding depths on station 27, and about 0.5°C colder than those 
of station 49 in the Amundsen Sea. Near-bottom temperature at 2, 300 meters was 
0.45°C. Salinities in the upper 50 meters were lower at this station than at the other 
three stations. A surface value of 33.299, was recorded. From 50 meters to about 
600 meters, salinity values plotted between those for the Amundsen and Bellingshausen 
Seas; below 600 meters to the bottom salinity values were the same as those for the 
other representative stations. Oxygen values followed the same pattern in the upper 
550 meters and below this were slightly higher than at stations 27 and 49. 

In summary, Antarctic Surface Water with temperatures below 0°C was observed 
in the upper 25 meters, with a slight temperature decrease just below the surface. 
This water mass was nearly isosaline in the Cape Colbeck area and north of Thurston 
Island; salinities decreased slightly immediately below the surface in Amundsen and 
Bellingshausen Seas. The seasonally lower surface salinities are attributed to summer 
ice melt, which also resulted in low surface densities, in some cases a sigma-t value 
less than 27.00. Dissolved oxygen values were high, ranging between 7.00 and 
9.00 ml/I. 

Below the Antarctic Surface Water the transition layer was located between the 
variable Surface Water and the more homogeneous Winter Water. This is most notice- 
able in the salinity and oxygen profiles by the steep positive salinity and negative 
oxygen gradients between 25 and 75 meters. This transition layer overlays Antarctic 
Winter Water with slight temperature variations in the different areas, while the 
lower limits of this water mass varied between 75 meters in the Amundsen Sea area to 

40 



200 meters in the Cape Colbeck area. Temperatures were about -1.75°C, and salinity 
values ranged from 34.00 to 34.40%. Oxygen content appeared quite uniform, ranging 

from 6.25 to 6.65 ml/1. 

Below the Antarctic Winter Water, a second transition layer extended to the 
Antarctic Deep Water. This was indicated by a steep positive gradient in the temper- 
ature profile and a steep negative gradient in the oxygen profile. The depth at which 
this transition layer was found varied considerably in the different areas. North of 
Amundsen Sea, about 70°S, this layer was between 100 and 200 meters; whereas, in 
the Cape Colbeck area, about 75°S, it was observed at greater depths, between 250 
and 450 meters. Between these two latitudes, it was located at intermediate depths. 
The temperature increase for all areas was approximately 2.5°C, from about -1.50 
to 1.00°C; the salinity increase was of the order of 0.5%,, from 34.20 to 34.65%; 
and the oxygen decrease was approximately 2 ml/I, from around 6.3 to 4.2 ml/1. 

Immediately below this transition layer were found maximum temperature, salinity, 
and minimum oxygen values. This Antarctic Deep Water is referred to in this report as 
Antarctic Circumpolar Water, with the area of maximum temperatures and minimum 
oxygen concentrations identifying its core. As shown by the t-s and vertical distribu- 
tion plots, maximum temperatures for the different areas vary from | to 2°C, generally 
being about 1.68°C at 400 meters in the Amundsen Sea area, 1.45°C at 600 meters 
in the Cape Colbeck Area, and about 1.10°C at 500 meters in the Bellingshausen Sea 
area. Maximum salinities, ranging between 34.70 and 34.759, were found somewhat 
deeper, in the vicinity of 800 meters. Minimum oxygen values were slightly greater 
than 4.00 ml/I at about the same depth as maximum temperatures. Between 500 meters 
and bottom, little change in observed physical and chemical properties existed on all 
the stations occupied. Representative station profiles in Figure 24 show that between 
500 and 3,000 meters temperature decrease did not exceed 1.2°C, salinity decrease 
was less than 0.1%,, and oxygen increase was less than 0.75 ml/I. 

Considering Antarctic Bottom Water to have temperature and salinity values less 
than 0.5°C and 34.7%,, respectively, Figure 24 does not indicate Bottom Water in 
these areas; however, these conditions were observed on some stations around 3,000 

meters, and below. 

F. Antarctic Convergence 

1. General 

The Antarctic Convergence is considered as the zone where the cold and 
more dense surface water to the Antarctic region sinks below the warmer and less 
dense surface water of the north. This zone is marked usually by a sharp north-south 
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decrease in the surface water temperature of 1 to 3°C (2 to 6°F). At greater depths, 
sinking water mixes with adjacent water and eventually spreads to the north as the 
Antarctic Intermediate Water . 

Continuous surface temperature measurements and BT observations were made 

across the Antarctic Convergence. Five oceanographic stations were occupied along 
a northwest-southeast line in the vicinity of the Antarctic Convergence. The northern- 
most station, station 33, was located at 57°19'S, 152°27'W, just south of the Conver- 
gence, and the southernmost station, at 59°19'S, 147°33'W. A continuous tempera- 
ture trace was tabulated, and temperature values in the Convergence Zone are pre- 
sented in Table 2. Cross sections of temperature, salinity, sigma-t, and oxygen are 
shown in Figure 25. 

2. Continuous Surface Temperature Data 

Table 2 presents changes in temperature across the Convergence, as measured 
by a resistance bulb thermometer. A surface temperature of 7.8°C (46.0°F) was ob- 

served 22 January 1961 at 0900Z. At 1930Z, with the ship traveling approximately 
14 knots, temperature decreased to 4.4°C (39.9°F). At 2200Z and 57°19'S, 
152°27'W, the location of station 33, and south to station 36 (Fig. 25), temperature 

continued to decrease and then increased slightly between stations 36 and 37 from 
Wa FOR2OTC ES 

TABLE 2. SURFACE TEMPERATURE OBSERVATIONS 

Time Temperature 

(GMT) (°C) (°F) Position 

0900 728 46.0 
0935 Td 45.5 56°02'S, 155°47'W 
0950 6o7 44.1] 
1030 5.8 42.5 
1100 See) 42.1 
1930 4.4 39 9 
2200 SE// 38).7 57°19'S 1522272 W 

3. Oceanographic Station Section 

Temperature decreased rapidly from surface to a depth of 100 to 200 meters 
along the entire profile. Below this layer, temperature increased on the northern 
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two-thirds of the profile to above 2.0°C,as a band of Upper Deep Water, which in- 
creased in thickness toward the north. Lower Deep Water underlay this portion of 
the section. On the southern one-third of the section, below the surface layer, 
temperature increased to just over 1.00°C at 400 meters and then decreased toward 
bottom. 

Salinity generally increased from north to south at the surface and also with 
depth. A broad band of salinity maxima, with values above 34.70%, appeared to 
rise toward the surface from depths of 1,000 to 1,900 meters at the northern station 
to a depth of approximately 400 meters at the southern stations. Below this band of 
maximum salinity, salinity values decreased to the bottom, with the bottom values 
lower to the south. 

The sigma-t surfaces sloped upward to the south with the steepest slope on the 
northern two-thirds of the profile. The 27.75 isopycnal closely followed the ob- 
served maximum temperature layer. This isopycnal is located below 900 meters at 
station 33 and rises to a depth of 200 meters at stations 36 and 37. 

Surface oxygen values all were above 7 ml/I but less than 8 ml/I, except for 
station 35 with an observed value just over 8 ml/|. The amount of oxygen present 
decreased rapidly to a value of 4.50 ml/I at 300 meters at all stations. A band of 
oxygen minimum existed to a depth of about 400 to 500 meters, below which values 
increased with the greatest increase to the north to approximately 2,000 meters . 

4. Summary 

The zone of convergence is located north of the profile presented. Work 
by Midttun and Natvig (1957) in this area showed the Convergence to be located 
at about 56°25'S, along 150° west longitude during late January 1948. 

Antarctic Upper Water was observed to extend from the surface to the vicinity 
of 200 meters, as shown in the temperature profile of Figure 25. A rapid transition 
into Upper Deep Water, on the northern two-thirds of the profile with temperatures 
of 2.0°C and above was observed. Below this, Lower Deep Water was found, which 

shoaled southward as Antarctic Circumpolar Water. The similarity of the vertical 
structure for station 37 and stations near the continental shelf in both the Amundsen 
Sea area and those farther south in the Ross Sea should be noted; it is indicative of 

the vast expanse of the Circumpolar Water. Bottom Water was not observed because 
of observational depth limitations attributed to bad weather . 

The BRATEGG Expedition data (1947-1948) shows that the Upper Deep Water 
extends approximately 150 miles south of the Convergence. In Figure 25, the 
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Upper Deep Water was present to about 125 miles south of station 33. At station 33, 
surface temperature was 3.67°C. Approximately 35 miles northwest (1930Z), the 
surface temperature was 4.4°C. Since a corresponding increase was noted approxi - 
mately 120 miles to the northwest (1100Z), it is suggested the Convergence was less 
than 50 miles north of station 33. 
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Ill. BATHYMETRY OF THE SOUTH SANDWICH TRENCH 

During DEEP FREEZE 1961 operations, GLACIER obtained three sonic depth 
profiles across the South Sandwich Trench, in the vicinity of METEOR DEEP. Profiles 
were recorded with an AN/UQN-1B echo sounder. Noise level resulting from high 
seas reduced the clarity of the record to such an extent that depths could be scaled 
only to the nearest 50 fathoms. Navigational errors were small when radar was used. 
When navigation was by celestial fix or dead reckoning errors of 5 miles or greater 
were encountered. Velocity corrections were applied to all soundings to bring them 
to the same datum as the METEOR soundings. 

The South Sandwich Islands, emergent parts of the Scotia Ridge, are portions of a 
Pacific-type island arc system extending from the tip of South America to Antarctica. 
The South Sandwich Trench lies along the convex side of this arc from South Georgia 
Island to near the South Orkney Islands. The location of the southern extent of the 
trench is somewhat doubtful because of the paucity of sounding data in the area. 
Figure 26 is a general bathymetric chart of the southwestern Atlantic Ocean, showing 
suggested topographic and geographic relationships between the South Sandwich Trench 
and the surrounding topographic features. 

Data presented in Figure 26 and a survey of literature (Jacobs, et al, 1958 and 

Guilcher 1958) indicate that the South Sandwich Trench is an arcuate Trench, the 
outer convex feature of a primary arc. This arc and others similar to it in plan, but 
varying in complexity of structure, constitute the great continental fracture system - 

two major orogenic belts which encircle the earth in a scalloped linear pattern. The 
South Sandwich Islands chain is a good example of an active primary island arc. This 
arc differs from other arcs in the system in that it is reversed in orientation to the ad- 
jacent arcs of the Chilean Cordillera and Palmer Peninsula of Antarctica. An analo- 
gous structure of this type is the reversed arc of the Lesser Antilles Islands . 

In both the Lesser Antilles and the South Sandwich Islands, great transcurrent 
faults extend in an east-west direction for a considerable distance from the ends of 
the island arc to the main orogenic belt. A corresponding gap equal in length to 
the island arcs is left in the fracture system (Fig. 26). Similar topographic align- 
ment occurs along the transcurrent fault zones of the Lesser Antilles structure, with 
Cuba and the Greater Antilles forming the northern boundary and the north coast 
of Venezuela the southern boundary . 

The arrows in Figure 26 show the probable direction of movement of the earth's 
crust along the topographic alignment of the South Sandwich Trench. Earthquakes 
and active volcanism throughout these zones indicate that movement might still be 
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taking place. The South Sandwich Trench and the adjacent island volcanoes may 
be a result of thrust faulting and folding by lateral compressive forces, a surface 
expression of deep-seated movement within the earth's mantle. 

The area of confluence of one of the two east-west shear zones and the island- 
trench compressional zone are shown in Figure 27 (Inset Fig. 26). In addition to an 

interpretation of detailed bathymetry, this figure shows the tracks of GLACIER over 
the trench. 

The floor of the South Sandwich Trench is 15 to 30 miles wide and has a moun- 
tainous bottom topography. Many trenches have narrow widths and relatively feature- 
less bottoms composed of great thicknesses of sediments derived from nearby volcanic 
islands. The topographic expression in the South Sandwich Trench suggests the possi- 
bility of block-faulting, resulting from lateral thrust. An alternative explanation 
for the hummocky nature and great width of the floor follows: The floor of the trench 
in recent geologic time was much deeper than at present, perhaps nearly 5,000 
fathoms deep. The floor then had the narrow, V-shaped or rounded profile typical 
of many other deep trenches. The inner wall of the trench (Fig. 27) was weakened 
by movement along the east-west shear zone that extends from this wall back through 
South Georgia Island to Cape Horn. A massive slab of this steep trench wall slid 
down into the bottom, largely filling it. By this explanation, the non-linear hum- 
mocks depicted by the profiles on Figures 28 and 29 would be the result of debris 
from an extensive landslide which originated on the south wall and perhaps was 
triggered by an earthquake. Figure 29 shows profile A-B with no vertical exagger- 
ation; the dotted line is the suggested pre-landslide profile. 
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IV. GEOMAGNETISM 

A. Summary of Operations 

The program of geomagnetic measurements aboard STATEN ISLAND during DEEP 
FREEZE 61 was the first extensive shipborne investigation of the earth's magnetic field 
made in Antarctic waters by the United States. Approximately 22,000 miles of con- 
tinuous total magnetic intensity profiles were recorded for the entire cruise. Of these, 
approximately 11,500 track miles were recorded south of New Zealand. Ship positions 
were determined by celestial navigation and dead reckoning. Errors in position were 
estimated to range from approximately 5 nautical miles to perhaps as much as 50 nauti- 
cal miles under the most adverse conditions. A brief discussion of significant findings 
from the Antarctic portion of the cruise is presented in this report. Data from other 
portions of the cruise are presented in profile or tabular form. 

B. Compilation of Data 

Total intensity data were scaled and converted to values in gammas (1 gamma = 
1079 oersted); no corrections for diurnal variation were made. Profiles of data south 

of 45°S, corrected for regional gradient, were plotted along the ship's track as shown 
in Figures 30 and 31. Figure 32 presents comparative profiles of magnetic and bathy- 
metric data measured simultaneously during a crossing of the Pacific - Antarctic Ridge. 
Total intensity values obtained on the cruise south of 45°S are compared in Figure 33 
with total intensity values taken from H. O. Chart 1703S for the year 1955, 

Measurements made while the ship was hove to at oceanographic stations, and 
short profiles recorded while in open channels in the ice are presented in Figures 34 
through 39. Continuous measurements made during the transits north of 45°S are 
depicted as sections along the ship's tracks in Figure 40. Profiles were prepared for 
each section and are presented in Figures 41 through 53. 

C. Discussion of Data 

The objective of the geomagnetic program aboard STATEN ISLAND was to inves- 
tigate the character of the earth's magnetic field in this largely unexplored region. 
It was anticipated that the magnetic data collected would yield new information con- 
cerning the composition and possible structure of upper layers of the earth's crust. 
As anticipated, examination of the data collected has revealed several quite signifi- 
cant characteristics. In addition, several new problems requiring further investigation 
have been found. 
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From an inspection of the general character of the magnetic profiles shown in 
Figure 30, the wave length of the magnetic anomalies can be seen to decrease mark- 
edly over the Pacific - Antarctic Ridge. This is accompanied by an increase in 
amplitude of the anomalies. The ship tracks crossing the ridge are separated by dis- 
tances which are, in general, several time the wavelengths of the individual anoma- 
lies; thus, the question of whether individual magnetic features carry through from 
one profile to the next cannot be settled with certainty in every instance. However, 
it is apparent that some features do carry through from one profile to the next. These 
include several individual features having distinctive character and certain groups of 
related features. This carry through provides evidence that elongated magnetic line- 
ations exist in a direction roughly parallel to the ridge. The evidence is strengthened 
by the magnetic character of the long track that parallels the ridge (1200, 14 March 
to 1200, 19 March). This track clearly shows longer anomaly wavelengths than appear 
on tracks at right angles to the ridge. Existence of such magnetic lineations was re- 
ported off the west coast of the United States by Mason and Raff (1961). It is believed 
that this area surveyed along the Pacific - Antarctic Ridge provides the first consistent 
evidence of magnetic lineations other than those located off the United States west 
coast. In the Antarctic, however, the lineations appear to trend in an east-northeast 
direction, parallel to the Pacific - Antarctic Ridge; off the west coast of the United 

States, the lineations trend in a north-south direction parallel to the postulated exten- 
sion of the East - Pacific Rise. Various possible explanations to the origin of the line- 
ations off the United States west coast have been advanced. Among these is the possi- 
bility that the lineation pattern may be caused by forces related to the earth's rotation. 
Instead, it now appears that in both of these areas, the lineated patterns may be charac- 
teristic of oceanic rises. Thus, the patterns may be an indication of the processes by 
which the rises were formed. 

The track presented in Figure 32 shows very pronounced bathymetric relief. In 
this respect, this area of lineations in the Antarctic is unlike the similar area off the 
United States west coast. Off the west coast, the lineations were present but there 
was no corresponding bathymetric relief. Analyses of possible correlation of the mag- 
netic and bathymetric relief undoubtedly is complicated by complex nonhomogeneous 
magnetic properties of the underlying rocks. However, close comparison of the mag- 
netic relief with the bathymetric relief indicates a relationship that had not been 
anticipated. Figure 32 shows magnetic intensity lows over many of the bathymetric 
highs; at the same time, there are magnetic intensity highs over many of the bathy- 
metric lows. This is the opposite of what normally would be expected if the magnetic 
anomalies were assumed to be caused by induced magnetic polarization of the rock 
comprising the bathymetric relief. 

The bathymetric feature shown at time 0530 (Fig. 32) is an example of this inverse 
relationship. To produce the associated magnetic anomaly for this bathymetric feature 
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would require an intensity of magnetic polarization that is well within reason. 
However, this magnetization would have to be in a reverse direction from that of 
the earth's present magnetic field. 

Several possible explanations of this inverse relationship between the magnetic 
and the bathymetric relief may be suggested. 

1. The rock comprising the bathymetric relief is in actual fact reversely mag- 
netized. This would indicate that there probably has been a reversal of the earth's 
magnetic field since the time of original solidification of the rock. 

2. The top of the body causing the magnetic anomalies may be buried at some 
depth. Consequently, it is possible that the magnetic source has a surface relief re- 
lated inversely to the bathymetric relief, perhaps owing to tectonic processes related 
to the formation of the ridge. 

3. A pattern of correlating intrusions exists. This pattern may be either of 
granitic intrusions correlating with the bathymetric highs or of ultramafic intrusions 
correlating with the bathymetric lows. 

The dashed line in the lower part of Figure 32 shows calculated estimates of depths 
to top of magnetic surface, using two-dimensional approximations. Over most of the 
profile, there is excellent agreement between these calculated depths and the recorded 
bathymetric depths. This agreement was found to be true also for data gathered over 
other parts of the ridge. This indicates that the top surface of the magnetic body is 
probably not buried at any considerable depth. 

This phenomenon of inverse relationships between magnetic total intensity profiles 
and bathymetric relief has been observed at widely separated points. Bromery, Emory, 
and Balsley (1960) describe such an area off the west coast of the United States; Keller, 

Meuschke, and Alldredge (1954) mention briefly a similar occurrence found in the Gulf 
of Alaska. 

Further investigations may determine that in at least some instances these inverse 
relationships are indicative of changes in the direction of the paleomagnetic field. 
In such cases, the direction of remanent magnetism derived from magnetic data in the 
ocean areas then can be compared with paleomagnetic data from land areas. The 
combined data then might make it possible to draw inferences concerning the age of 

oceanic crustal rocks. 
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V. ICE RECONNAISSANCE 

The Hydrographic Office conducted an aerial ice reconnaissance program in the 
Ross Sea area during the Antarctic resupply period of Operation DEEP FREEZE 61. 
The objective of this program was to provide ice data to Commander, U.S. Naval 
Support Force, Antarctica, in support of ship movements and, at the same time, to 
acquire a history of ice conditions upon which future ice prediction techniques could 
be formulated. 

Aerial ice reconnaissance was conducted on a non-interference basis and ideal 
observing conditions seldom were available. A total of thirty-one flights were 
participated in by Hydrographic Office ice observers, nineteen of which were U.S. 
Air Force logistics flights between Christchurch, New Zealand, and NAF McMurdo. 
These flights were at an altitude of about 9,000 feet and on a direct track between 
check points. Ice observations were limited to certain areas; some details of floe 
size, relief, and ice age were difficult to estimate owing to high flight altitude. 

In addition to the long-range flights, ice reconnaissance was conducted on 
twelve local flights in the McMurdo Sound area. Surface ice observations were made 
by ice observers assigned to GLACIER and EASTWIND. Results of ice reconnaissance 
observations are shown in Figures 54 through 81. 
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66°S 66S ny=tenths of giant floes and field symbol extent is moderate \ ICE_OF LAND ORIGIN Examples: 
A. lexbergs—many (>20) PM very extensive riding Ww 

Pas eit A lcabergs—tew (<20) AA =moderate rafting | 
——— Estimat @ Bergy bits and growlers (>20) 000 _ 

© © © Limit of observed data 2 Bergy bits and growlers (<20) TL afew hummocks Cn 

172°W 180° 172°E 

FIGURE 57. RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 
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156°W 164°W 172°W 180° 172°E 164°E 156°E 

78s 
7es 

76°s 
76°s 

74°s 
74°s 

72°s 
72°s 

70°s 
70°S 

POLYNY! 
SLUSH IN BELTS 

68°S 

KEY TO ICE SYMBOLS 

[COVERAGE (CONCENTRATION) (ace) THICKNESS AND SNOW COVER 
A eos [Jee tree === Thess: where n= {eet and inches 

SSSS 
FEE) <0. (open water) S=Sush = W= Winter ica Snow cover: SE 

i VerYoung ice PlesPolar ioe depth to nearest inch 
RS 01 ene 04 8 ica) Examples: aan ytte C=ice uniformly snow covered 

(LETT) 05 tow 0:7 coroken ice) : ene cit 
WATER FEATURES es SCE CONT EES x (waren FEATURES } EQ )028 tna 09 (close ce) Pa 

Puddles: dominant amount 

1.0 (comsolidated or fast ice) in tenths unless AA Ratted ice 
frozen or rotten WW Ridged ice 

FaFroen —- R=Rotten 
° 

OND Hummocks 
64°S Cn Pd Pd Pd 

7M My Examples: 3 Fe Extent: H=very extensive 
ny ==lenths of slush, brash, and block —wsee Crack Se Lead Loew present 

ni, =Kenths of small and medium floes O Polynya When no entry appears beneath 

Aymlenths of gisot floes and field symbol extent is moderate 
ICE_OF LAND ORIGIN Examples: 

(eounDaRr] A. lsoep—nan (3) A rey eee 28 OCTOBER 1960 
—— Observed icedergu—few (< = ft 
——— Estimated ‘a: Bergy bits and growlers (>20) AA =moderate salting 

200 ~ few hummecks * © © Limit of observed data = 2 Bergy bits and growlers (<20) 
172°E 

FIGURE 58. RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 
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KEY TO ICE SYMBOLS 

COVERAGE (CONCENTRATION) AGE 

Pons - 5% dominant, % secondary 
FEE] <01 open wate Sl=Sush — W=Winter ce 

0.1 thru 0.4 (scattered ica) ESS 

[TTT] 05 thru 0.7 coroken ica) 

Y=sYoung ice PimPolar ice 

AA 
tow, cori Ww 

WATER” FEATURES 
AX 8 th 0.9 (close ice) Pd 

Puddles: dominant amount FESR 10 cconstdated or tat ie) Fan tenths les 
frozen or rotten 

COVERAGE BY SIZE F=Frazen R=Rotten 

tale Pd Pd Pd ie ty Ny Examples: Ea EGIR: 

fy =tenths of slush, brash, and block tase Crack S——= Lead 

‘fn, =tenths of small and medium floes oO Polynya 

ny=tenths of giant floes and field 

ICE OF LAND ORIGIN 
BOUNDARY A. Keebergs—many (>20) 

—— Observed J Icebergs—few (<20) 
——— Estimated @ Bergy bits and growlers (>20) 
© © © Limit of observed data a Bergy bits and growlers (<20) 

Examples: 

180° 172°E 

Cn A 

420 60SI40Y 

THICKNESS AND SNOW COVER 

Thickness: 1 here n= feet and inches 

sSSS 

Soom eet C]D/0 
n=depth to nearest inch 

C=ice uniformly snow covered 

D=snow cover in drifts 
O==no snow cover present 

AA Rafted ice 

NM Ridged ice 
OOO Hummocks 

Extent: H=very extensive 

L=few present 

When no entry appears beneath 

symbol extent is moderate 
Examples; 

cae very extensive ridging 

AA =moderate rafting 

ann =few hummocks 

164°E 

FIGURE 59. RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 
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78°s 

72°: 

164°W 156°W 

66s 
(COVERAGE (CONCENTRATION) 

172°W 

THICKNESS AND SNOW COVER) 

164°E 156°E 

NF care 

, HAI LET 
Cc 

[__Jlee trae 

<0.1 (open water) 

% dominant, % secondary 

Sl=Stush W=Winter ice 

Y=Young ice Pl=Polar ice 

SSS] 0.1 thru 0.4 (scattered ice) 5, AeA 
SS Ersmples ow, PI" wit 

LETT} os thru 07 coroken ica) 
WATER FEATURES 

ES) 08 thew 09 (close ice) Pd 
Puddles: dominant amount 

in tenths unless 
frozen or rotfen 

ieeeeee] 1.0 (consolidated or fast ice) 

COVERAGE BY SIZE Fe=Frozen R=Rolten 

Cn Pd Pd Pd 
am Examples: Tre 

ny =tenths of slush, brash, and block 
ny =tenths of small and medium floes 

ny=tenths of giant floes and field 

Heer Crack S= Lead 
© Polynya 

ICE OF LAND ORIGIN 
BOUNDARY Ay Icobergs—many (>20) 

—— Observed LS Icobergs—tew (<20) 
—=— Estimated a Bergy bils and growlers (>20) 
* © © Limit of observed data D Bergy bits and growlers (<20) 

172°W 

Thickness: T where n= feet and inches 

n=depth to nearest inch 
C=ice uniformly snow covered 

D=snow cover in drifts 
O=no snow cover present 

TOPOGRAPHY 

AA Rafted ice 

AW Ridged ice. 

ONO Hummocks 

Extent_H=verv extensive 
L=few present 

When no entry appears beneath 

symbol extent 1s moderal 
Examples 

H 
AA =moderate ral 

000 puree 

AW = very extensive ridging | NOVEMBER I960 
ting 
hs 

180° 172°E 

FIGURE 60. RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 
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76°s 

YosYoong ico PlanPulat ea 
[Rou nr 0s reared en) pee: AM 
(DDD ss oe 02 caret iy 

SST) 

FRR R] es (comets or tnt ea) 

O,mtenths of small sad mediom foes 
symtontha of pant foes ond field 

© © Lit of cbserved data 2. erty bits ed greater (<20) PC tow hermes 

ALL AGE WINTER g | 

RIDGING MODERATE , 

SNOW DRIFT 9 
| EXCEPT WHERE NOTED 

roe 4 NOVEMBER 1960 | 
172°W 180° 172° 16408 

AA =medersia rafting 
‘Epmeed @ Bory bits 20d growiers (>) 

22 © Unit of chsorved dts 2h Bere its end owt (< 20) PD tow bes 

\\ 

5 NOVEMBER 1960 i 

—— 
172°w 180° 172°E 164°E 

FIGURE 61. RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 
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164°W 

KEY TO ICE SYMBOLS 

COVERAGE (CONCENTRATION) 

[Jie free 

<0.1 (open water) 

0.1 thru 0.4 (scattered ica) 

(ies thru 0.7 (broken ica) 

A108 thru 09 (close ice) 

iseceee 0 (consolidated or fast ice) 

Cn 

Ay. My My 

fn, =tenths of slush, brash, and block 

n,=lenths of small and medium floes 

fny=tenths of giant floes and field 

172°w 180° 172°E 

REFROZEN 
LEADS 

A we 
Sow 40yY 034 

ICE FREE 

LESS THAN ONE TENTH i 

BRASH - BLOCK 

(cE) 
A 

[THICKNESS “AND SNOW COVER] 

% dominant, % secondary 
St=Slush = W=Winter ice 

Y=Young ice Pl=Polar ice 

aan 0 
Bamples: So a0m' W 

WATER FEATURES 
Pd 

Puddles: dominant amount 
in tenths unless 
frozen or rotten 

F=Frozen R=Rotten 

_Pd Pd Pd 
Examples: FR 

Her Crock <= Lead 

© Polynya 

ICE OF LAND ORIGIN 
BOUNDARY 

—— Observed 

——— Estimated 

172°w 

FIGURE 62. RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 

A Icebergs —many (>20) 
XQ Icebergs—few (<20) 

@ Bergy bits and growlers (>20) 
* © © Limit of observed data = Bergy bits and growlers (<20) 

Thickness: r where n= feet and inches 

‘Snow cover: = 

n=depth to nearest inch 

C=ice uniformly snow covered 

D=snow cover in drifts 
O=no snow cover present 

TOPOGRAPHY 

AA Ratted ice 

NW Ridged ice 

ONO Hummocks 

Extent; H=very extensive 

L=few present 

When no entry appears beneath 

symbol extent 1s moderate 
Examples: 

AA every extensive ridging 

AA =moderate rafting 
e000 ates =few hummocks 
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78°s 

a 
McMURDO. 

SOUND 

at 76°s 

Se eS 
SST rear 

(Do tre 02 core ic) 

ISTE TS) 

FRR conan o tet ies) 

(emmc wy at) 
a 

Po 
74°s 

ymtamti of teh brash, and BCR pga Crack Mes Led 
S,mtveths of small ond median Rees 
yebdetis of pnt Noes wed fiat 

723 

70s 

FEW CRACKS—LEADS 

CN A 
w 

A 

164°W 172°W 180° 172°E 164°E 156°E 

78°s 

Ec qa 
SSO areas 

(DDD oe 02 coreten iy 

3 EQ) es 08 (cee te) CI 2 7s 

FER oo coca tet a) 7 A 

Feafroren 

ah Caples Fg 
ayetonte of Dean bri, wd Bech —yyyoe Crack Mes Land 
yetnths of uma and mem Goer) Polos 
yen of pan foes and Geld 

72°s 

ae 12 NOVEMBER 1960 ties 

172°W 180° 172°€ 

FIGURE 63. RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 
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78°s 

| | i 
-l 

McMURDO 

SOUND 

uy SS 
76°s 76°s 

Ege \ nlp YooYousg ico Pm Puter ico 

FR at ore 04 (eateries) pasar 

Tans [Dos mee 07 coratan ica) 

SEES OCT) 

PER) Ccmmteate or ft lay 

a 

A A 

Cr Hd 

=e 
Puddles: Gomineat 

74°s 

am 
symlontias of ssh, brash, and BICC wae Crack 
aymtenths of small and modium flees 
oymtentes of giant foes and Fld 

A lester — many (>) id 72°S 
A, leaders — tow (<20) 
@& Borgy bits ond growlers (>20) 

Unnit of observed dats. Berty bits and growlers (<20) 

72s 

70s 70s 

172°w 180° 172°E 164°E 

156°W 164°W 172°W 180° 172°E 164 °F 156°E 

78°s 

76°s 

‘SF dormant, % secondary 
Sm Skah Wa Wister ico 

YexYoung ice PleePolar ice 
SS ro) LS Caamples: aon wt Camica uniformly snow covered 
[ETT] 05 to 07 (erotica) Damsnow cover in drifts 

; (Ome snow cover present 
SST) re Ponca 

FEE) (coat or tats) : ‘AA Raed ice : °. 

ecoranera paliaer ey 7 thes (COVERAGE BY SIZE] a 000 Hummechs 
Co Extent: H=very extensive CN 0.8 SLUSH 

Lalew present 

,=tenths of small and medium flows When no entry appears beneath 
(8, = tenths of giant floes and field symbol extent is moderate. 

ICE_OF LAND ORIGIN Examples: 
A. kerberps— many (> 20) PO very exesive ging 

ae Ailesherns— Kew (<2) AA moderate rafting 
-—— Gatimated @& Bargy bits ond growiers (>20) 
+ © Unni of chserved data © Berny bits and growlers (<20) pa pemeeess 

725 

18 NOVEMBER 1960 Hl 
172°w 180° 172°E 164°E 

FIGURE 64. RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 
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156°W 164°W 

78°s 

76 KEY TO ICE SYMBOLS 

eg) [TICKNESS “AND “Snow CovER) 

SSS ES Tere na feet and inches 
FEE} <01 (com wate) SeSish — WaaWinter ice a $358 

YexYourg ica PlaePolar ica 2 
FSS Q)au tore 04 (seated ie) ron nee ie earese S Examples: A Meete. Colca uitormly sow covered 
[DT os tw 07 corotan ia) : Deesmow cove in drifts 
SS od F018 tne 09 (cose ie) Pa 

Petes: dominal amount 
FERRY 0 (comatdated or tnt ier) aiiaatse Tabard ‘AA Rated ce 

74° frozen oF rotten WM Ridged ice 

(COVERAGE BY SIE] © Femfroren Rotten ano a 
Pd Pa Pd 

CACC Examples: Fy Extent: Hm very extensive 

ny =tenths of slush, brash, and Block see Crach Ss Lead Letew present 
nystenths of small ned medium floes O Porm When no entry appears beneath 
yestenths of giant floes and field symbol extent fs moderate 

ICE_OF LAND _ ORIGIN. Examples: 
A Icebergs —many (>20) 
DS Icebergs —tew (<20) 
@ Bergy bits and growlers (>20) 

= 8 © Limit of observed data © Beray bits and growers (<20) 

AM very extensive ridging 

AA smoderate rating 
200 tow hammocks 

70s 

172°W 180° 

[COVERAGE (CONCENTRATION) 

he free 

<0] (open weter) 
SS YexYoung ico PlmPolar ice 
SSS] 0.1 tru 0.4 (scattered ice) : A Exampies: mow 

(LITT) os te 027 corokan ic) 

EQ ar ta 03 (ce ce) 

FESS] (coats o atx) 

[Covenace ‘ey size] 
ace 
Pi) 

fiymtontia of shh, brash, and block 
tymtenths of small and medium foes 
fs mtentis of giant floes and field 

\ leabergs—few (<20) 
& Bergy bits and growers (>20) 

Limit of observed data 2 Bergy bits end growlers (<20) 

172°W 180° 172°E 164°E 156°E 

CONSTRICTED 

CONSTRICTED 

LEADS 

19 NOVEMBER I960 

164° 

172°E 164°E 1560E 

FIGURE 65. RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 
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156°W 164°W 172°W 

KEY TO ICE SYMBOLS 

[COVERAGE (CONCENTRATION) ] [ace] 
A 

[Jes ten % dominant; % secondary 
Si=Slush = W=Winter ica 

Y=Young ice Pl=Polar ice 
<0.1 (open water) 

0.1 thru 0.4 (scattered ica) A 
60W, 40PI’ W 

(LITT) 95 thr 0.7 coroken ie) 

A 08 thr 0.9 (close ica) Pd 
= F Puddles: dominant amount 

Reg] 1.0 (consolidated of fast ice) in tenths unless 

frozen or rotten 
COVERAGE BY SIZE F=Frozen R=Rotten 

patneS Examples: £2, Pd Pd arr xamples: 3 se 

n=lenths of slush, brash, and block tase Crack S—— Lead 

n,=tenths of small and medium floes eS Polynya 

ny=tenths of giant floes and field 

ICE OF LAND ORIGIN 

BOUNDARY A Icebergs —many (>20) 

—— Observed AX Icebergs—tew (<20) 

Examples; A A 

FIGURE 66. RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 

vote. 

Estimated @ Bergy bits and growlers (>20) 
© © © Limit of observed data 2 Bergy bits and growlers (<20) 

180° 

THICKNESS AND SNOW COVER 

Thickness; u where n= feet and inches 

SSSS 
SISA CG 

n=depth to nearest inch 

C=ice uniformly snow covered 

D=snow cover in drifts 
O=no snow cover present 

AA Ratted ice 

NA Ridged ice 

OOO Hummocks 

Extent: H=very extensive 

L=few present 

When no entry appears beneath 

symbol extent is moderate 
Examples: 

AM very extensive ridging 

AA =moderate rafting 

200 =few hummocks 

180° 
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164°E 156°E 

78S 

76s 

748 

72S 



156°W 

[COVERAGE (CONCENTRATION) 

[Jie free 

<0.1 (open water) 

0.1 thru 0.4 (scattered ice) 

[LITT] 05 thru 0.7 coroken ica) 

KS 08 thru 09 (close ice) 

RS 1.0 (consolidated or fast ice) 

COVERAGE BY SIZE 

Cn 

MM My 
fn =tenths of slush, brash, and block 

044 

A 

063 9OW10Y 

GIANT FLOE 

KEY TO ICE SYMBOLS 

A 

&% dominant, % secondary 

Si=Siush = W=Winter ice Snow 
Y=Young ice Pi=Polar ice 

Examples: 

THICKNESS AND SNOW COVER 

Thickness: y where n= feet and inches 

n=depth to nearest inch 

C=ice uniformly snow.covered 

D=snow cover in drifts 

O=no snow cover present 

AA Rafted ice 

NW Ridged ice 

ONO Hummocks 

Extent: H=very extensive 

L=few present 

gal LN 
GOW, 40PI’ Ww" 

WATER FEATURES 

pee Pats 
Puddles: dominant amount 

win. tenths unless 
frozen or rotten 

F=Frozen R=Rotten 

Examples; ea Le a) 
3 °F R 

Her Crack <= Lead 

SOWS50Y 

n,=tenths of small and medium floes 

fy=tenths of giant floes and field 

© Polynya 

ICE OF LAND ORIGIN 

A Icebergs—many (>20) 
A Icebergs—tew (<20) —— Observed 

——— Estimated 
© © © Limit of observed data 

172°w 

@ Bergy bits and growlzrs (>20) 

O Bergy bits and growlers (<20) 

When no entry appears beneath 

symbol extent is moderate 
Examples: 

very extensive ridging 
H 
AA =moderate rafting 

e090 =few hummocks 

180° 

172°E 164°E 156°E 

7S 

A 76s 

016 9O0W10Y 

74S 

72°s 

70°S 

68°s 

26 NOVEMBER I960 

172°E 

FIGURE 67. RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 
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180° 172°E 164°E 156°E 

78°s 
78°s 

cin 
351 50y50s! 

LEAD CN 0. 4 + 

A 

072 90w10Y 

(TDs ts 2 core in) 

SNES ST) Sita 

we FRBR] 0 eamatte or et en) bans 
Une 

i 
aah 

8 stentes of shesh, brash, ond Blech esse Crach memes Lead 

aystenths of small and medium fees Orr 
‘f= tenths of giant flows and field 

A keaberps—many (>20) 
Sere D lcabergs—tew (<2) 
——— Exbmated a Bergy bits and growiers (>20) 
= = = Limit of observed data 2 Bergy bith sod gromlans (<20) 

72°s ICE ISLAND=H 72°s 

cn A 
053 s80W20Y 

70S 
70°s 

172°W 180° 172°E 164°E 

Sy LESS THAN ONE TENT 
? BRASH—BLOCK 

& 
gow 10Y 

KEY TO ICE SYMBOLS 

[COVERAGE (CONCENTRATION) 
ea tree 

(EEE) <0) (com wotet) Sim Sich WenWinter ice 
Yen Young ice Pim Poler ice 

0.1 tere 0.4 (scattered ice) A A 

‘i Came oar aon W'S 
(DT 95 toe 07 corohan ica) 

Ei ties 03 (cose ies) re 
Gominant smount 

tenths unless, 
rotten 

PERE 0 conssiate ott ca) basa 
frozen or 

roma 

tenths of tall and medium, foes 
Myslenths of pizot flows and Feld 

When no entry appears beneath 
symbol extent 1s moderate 
Examples 

5 este) AAA very extensive riding 
leebergs—tew (<20) = 

Cobmates 2 ergy bits and growiers (>20) nn madera 12a, 
+ © © Limit of observed data 2. Bergy bits and growers (< 205 Le lew hommecks 

LESS THAN ONE TENTH 

BRASH —BLOCK 

A Cn 
W 4T4 

172°w 

FIGURE 68, RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 

180° 
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156°W 172°E 

A Ca_ _-*__ 
440 60W40PI 

90W 10PI 

ICE FREE 

76°s 

74°s 

72°s 

SOW10PI 362 

70°s 

68°S 

KEY TO ICE SYMBOLS 

[COVERAGE (CONCENTRATION) | (ace) THICKNESS AND SNOW COVER 
0, — 66S oS a on = Ice free % dominant, % i Thickness: | where ie be a inches 

fe} <0 (open water) Si=Slush  W=Winter ice) ‘Snow cover: ncDo 

eS VNTR TID pment creed 
RSSSS3] 0.1 thru 0.4 (scattered ica) athey VAM 
ASSN Examples: »arete.  C=ice uniformly snow covered 

Gow, «Pt W 
(Mes thru 0.7 (broken ice) ees cover in drifts 

WATER FEATURES ee IO Roscoe ptese 
KX \08 thru 03 (close ca) Pa 

- —— TOPOGRAPHY. __. Puddles: dominant amount 
FEB] 10 consolidated or ts ee) fanienthalaniess AA Ratted ice 

frozen or rotten NM Ridged ice 
= = iL COVERAGE BY SIZE F=Froren  R=Rotten aap 

64's Cn Pd Pd Pd Euamples: 5: 
n,=tenths of slush, brash, and block — ayyee Crack S——= Lead 

ny=tenths of small and medium floes 
ny=tenths of giant floes and field 

© Polynya 

ICE_OF LAND. ORIGIN 
BOUNDARY 

—— Observed 

— Estimated 

= © © Limit of observed data 

172°W 

A Icedergs—many (>20) 
A\ Icebergs—tew (<20) 
@ Bergy bits and growlers (>20) 

© Bergy bits and growlers (<20) 

Extent: H=very extensive 

L=few present 

‘When no entry appears beneath 

symbol extent is moderate 

Examples: 

AA very extensive ridging 
AA =moderate rafting 

200 =few hummocks 

180° 

164°E 156°E 

18-23 DECEMBER 1960 

172°E 

FIGURE 69. RESULTS OF SURFACE ICE RECONNAISSANCE, ROSS SEA 
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156°W 164°W 172°W 180° 172°E 164°E 186°E 

78°s 

(Jem i commas, 5 mecondary 
tate ‘We Wieter ico ae Yate ota i 

(0. Whew OA (native fs) SecA aS SS COSTES 
(TTT) ws 02 coveten i 

SERS T SS) 

FRR] 0 cette x tat bes) 
freren or rotten 

(covenact py sizt Fmfreces Rattan 
ca uP Pa 

or) aT 
eyelets of thes, Brash, amd BCL wage Couch es 
Aymtonths of small end medio foes Orn 
selenite of giant oes nad Bold 

LT 

in tent wolers 

Leet 

ICE OF LARD ORIGIN 
& enon (2) 

leabergs— few (<20) moderate 
& Bergy bits ond growiers (>20) 090 ce tenant 

2% © Limit of cbserved dots 0 Borny bits and promiert (<20) 

baci aa 2 

(Covina (conconTRATION)) 

— 
EEE 8 om mar YonYourg ico P=Petar ko 
AR ree catered) pase 

(DTT) we 0 cores ex) 

SST) 

(EER cemetat rtst yA SN et 
Froxes or rotten 

(ORE OSE] = tfrecen Rete 
i} rer 

Ciou mT 
Stents of weak, brash, ond Black Yess Crach mes Lend 
‘Sym tenties of wall nd medion flees Onn 
eyetenti of glo floes and fald 

A A 

wow 

(earex toaToRts) 

1CE_OF LARD ORIGIN 
A losterps— many (>20) 
L, leaborgs— tow (<20) 
2 Decgy bits end grewters (>20) 

* * Unit of cbsorved dots cx Berey bits and growtors (<20) 

18 JANUARY I96] 

FIGURE 70. RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 

100 



164°W 172°W 

KEY TO ICE SYMBOLS 

180° 

[THICKNESS AND SNOW. COVER] COVERAGE (CONCENTRATION) AGE 

A an = [Jee trae % dominant, % secondary Thickness; 5 where n= feet and inches 

Si=Slush W=Winter ice 

Y=sYoung ice Pl==Polar ice 

Examples; 

<0.1 (open water) 

a Arh 
Gow, 40PI Woo” 

KS) thew 0.9 (close ice) Pa 
Puddles: inant it FERRY 10 constidated or tst coy coninoalianoun in tenths unless 

COVERAGE BY SIZE 
frozen or rotten 

F=Frozen R=Rotten 
Cn 

Me Mp My 
=tenths of slush, brash, and block weer Crack S——= Lead 

n,=tenths of small and medium floes oO Polynya 

n=tenths of giant-floes and field 

A Icebergs—many (>20) 
—— Observed A -[cebergs—few (<20) 

——— Estimated @ Bergy bits and growlers (>20) 
© © © Limit of observed data Bergy bits and growlers (<20) 

ae sisisis 
“nc DO 

n=depth to nearest inch 

C=ice uniformly snow covered 

D=snow cover in drifts 
O==no snow cover present 

AA Rafted ice 

NA Ridged ice 

OOO Hummocks 

Extent: H=very extensive 
L=few present 

When no entry appears beneath 

symbol extent is moderate 

Examples: 

ws very extensive ridging 

AA =moderate rafting 
000 — ales =few hummocks 

172°E 164°E 156°E 

Gn 
O62 BOWZ20PI 

164°E 

FIGURE 71. RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 
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156°W 

76°s 

74°s 

72°s 

70°s 

68°S 

(COVERAGE (CONCENTRATION) 
°, 

s6S Ice free 

<0.1 (open water) 

§ 1 thru 04 (scattered ica) 

(ies thru 0.7 (broken ica) 

18 thr 0.3 (cise co) 

FEE 1.0 (consolidated oF fast ice) 

COVERAGE BY SIZE 
64°s Cn 

my 
‘ny =tenths of slush, brash, and block 
8, =IHenths of small and medium floes 
Ay==tenths of giant floes and field 

164°W 

KEY TO ICE SYMBOLS 

A 

Fe dominant, % secondary 

S=Slush W=Winter ica 

YerYoung ice Pl=Polar ico 

Examples: = 

WATER FEATURES 

aol ee: 
Puddles: dominant amount 

in tenths unless 
frozen of rotten 

FeeFrozen R=Rotten 

Pd Pd Pd 
Examples TER 

A te. 

Wore Crack S— Lead 

© Palynya 

ICE OF LAND ORIGIN 
BOUNDARY 

Observed 
Estimated 

* © © Limit of observed data 

172°w 

A Icebergs —many (>20) 

QD leebdergs—few (<20) 

@& Bergy bits and growlers (>20) 

© Bergy bits and growlers (<20) 

THICKNESS AND SNOW COVER 

Srey 

n=depth to nearest inch 

Ceice uniformly snow covered 
D={now cover in drifts 
O=no snow cover present 

AA Ratted ice 

NW Ridged ce 

ONO Hummocks 

Extent: H=very extensive 
L=few present 

When no entry appears beneath 
symbol extent 1s moderate 
Examples 

en very extensive ridging 
AA =moderate rafting 

000 tem hummocks 

180° 

172°E 

ood 
= 
= 

Sg LESS THAN ONE TENTH 

156 °E 

25-27 JANUARY I96I 

172°E 

FIGURE 72. RESULTS OF SURFACE ICE RECONNAISSANCE, ROSS SEA 
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KEY TO ICE SYMBOLS 

[COVERAGE (CONCENTRATION) [ace) 
n 

[Jes tre % dominant, % secondary 
W=Winter ice 

Y=Young ice Pi=Polar ice 

Sl=Slush f}<01 (open water) 

0.1 thru 0.4 (scattered ice) A A 
RSSSY) Examples siete 

GOW, 40P1 
(0 05 thru 0.7 (broken ice) 

RS) thru 0.9 (close ice) Pa 
Puddles: dominant it 

FERRY 1.0 consolidates or fast ice) in tenths unless 
frozen ot rotten 

COVERAGE BY SIZE F=Frozen R=Rotten 

Ch Pd Pd Pd 
mM, 0 Examples: =, =. — 

ny=tenths of slush, brash, and block wae Crack we He 

f,=tenths of small and medium floes oO Polynya 

fy=tenths of giant floes and field 

A Icebergs —many (>20) 
—— Observed A  Icebergs—few (<20) 
——— Estimated 
© © © Limit of observed data 

172°w 180° 

@ Bergy bits and growlers (>20) 
© Bergy bits and growlers (<20) 

172°E 

Mc MURDO 

SOUND 

THICKNESS AND SNOW COVER 

Thickness; u where N= feet and inches 

n=depth to nearest inch 

C=ice uniformly snow covered 
D=snow cover in drifts 
O=no snow cover present 

TOPOGRAPHY. 

AA Ratted ice 

NA Ridged ice 

OOO Hummocks 

Extent! H=very extensive 

L =few present 

When no entry appears beneath 

symbol extent 1s moderate 

Examples: 

AM avery extensive ridging 

AA =moderate rafting 

200 = few hummocks 

180° 172°E 

164°E 156°E 

78°s 

Cn A 

260 S0wW20PI 76°s 

A 

7A°S 

72°5 

70S 

27 JANUARY I96I 

164°E 

FIGURE 73. RESULTS OF AERIAL ICE RECONNAISSANCE, ROSS SEA 
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156°W 164°W 1722W 180° 172°E 164°E 

McMURDO 

SOUND 

[COVERAGE (CONCENTRATION) ) (THICKNESS “AND SNOW COVER) 

SN [Jie tree == Thicker: | where ma feet and inches 
<0.) (open weter) SimSech Wee Winter ica 

YouYoung ico PlmPoiar ica 
0. tors 0.4 (scattered ica) 

(DDT 95 toe 07 (oration ica) 

BX at te (cae end 

FESR 0 (conte ott en) 

BCs 
or) 

s=tenties of seth, brash, and BOCK awe Crock Mace Led 
s,=stenths of small and medium floes Orr 
‘my=tenths of giant floes and held 

A Icaberps--many (>20) 
D herberps—few (<20) 

— Estimated & Berg bits and growiers (>20) 
© © © Limit of observed data. Bargy bits and growlers (<20) 

Soom cover: = 

nmdepth to nasrest inch, 
Cosica uniformly snow covered 
Daxsnow cover in érifts 
Oma snow cover present 

AA Rated ice 
AM Ried ica 

0010 Hammocks 
Extent: H=very extensive 

Ltew present 
When no entry appears beoeath 
symbol extent is moderate 

Examples: 
AO every extensive riding 
AA =moderste rafting 

13-14 FEBRUARY I96I 

= | 

156°W 164°W 172°W 180° 172°E 164°E 

78s 

[COVERAGE (CONCENTRATION) } [THICKNESS AND SNOW COVER) 

(TDD) o: tore 07 corona) 

E058 thes 09 (one ies) 

PER 0 ccomatite ott in) 

= 
eth 

snyetenths of steah, brash, and Bloc sagge Crach Mme Lesd 
,=tenths of small and medium floes Onin 
‘njsstentns of giant floes and Feit 

TCE_OF LAND ORIGIN 
‘BOUNDARY, A. \caberps—many (>20) 

— Observed LS lexbergs—tew (<2) 
——— Estimated @& Bergy bits and growlers (>20) 
= © © Limit of observed data 2. Bergy bits and growiers (<720) 

FIGURE 74. RESULTS OF SURFACE ICE RECONNAISSANCE, ROSS SEA 

Ja tre ———*____Thickners: | where n= feet 204 inches 

amdepth to nearest inch 
Cmmica uniformly snow covered 
Deesnow cover in drifts 
‘Omno snow cover present 

Extent: H=very extensive 
Lfew present 

When 10 entry appears beneath 
symbol extent ix moderate 
Cuamples: 
20 very extensive riding 
AA =mederate rifting 

000 ten hammocks 
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156°W 164°W 172°w 180° 172°E 164°E 

F be 
McMURDO 

SOUND 

78°s 78S 

76°s 

[COVERAGE (CONCENTRATION) [UCKNESSAND “SNOW COVER 

[ins tree Thich: whece ne feat and ince 
S388 EEE} <0. (open wate) bemedaaeelit ol Y) YesYoung ca Pla Polar ice 

SSS3] 0.1 thew 0.4 (scattered ica) wa LN a, taremenaee oes 
(DTT) 2s toe 02 covet ie) Des snow cover in drifts 

GATTRWWEATINES One snow covet present 
é KS Sa on 03 (one ice) 4 74°s Pate: onl met Crafocearir) FRR R]1 0 (comcta or test x) lafieathaveniens AA Ratted we 

frazen or rotten A Ridge ce 
= = = VoE On) 0010 Hummecis 

8 Pa Pa Pa 
Dany Eaamples: Fy Extent: H very extenuive 

sy mtontes of task, Beath, and Weck — se Crack maces Lad Latew present 
symtenths of small and medrum foes Ottm When no entry appears beneath 
nymtentts of giant Nort and held symbol extent 11 moderate 

TCE OF LAND ORIGIN Examples 

A lcobergs — many (>20) FON very extensive riding 
A leebergs—trw (<20) v x ——=— Estimated & Berey bis tod gromlers (>) aaa Tamia (ain 72°s 5 = Lamit of observed dat. Bergy bits and prowiers (<20) AP? = lew hummocks 

70°s 

T72°w 180° 

78°s 

76°s 

0.5 thru 0.7 (breton ica) 

& KS 22 tea 09 (C00 ice) 
74°s Peden 

FRR) (comet wr tet ta) 

a 
ee 

,mtontna of wall nad mediom foes 
sym tentis of giant fers ond field symbol extent is moderate 

[ICE_OF LAND onIcIN Examples: 
A keatergs — many (>2) DOA a very extensive Gdging —— Oheret A lesterps—tew (<2) AA mimoderata rafting Cj ——— Litmuted & Berg bits and growters (>20) 

72°s #6 © Lint of chnered dota 2. Berry bt and protons (< 20) __°p2 tow hemmecks 

70°s 

172° Ww 180° 

76s 

74s 

7238 

70° 

78°s 

TABULAR 
ICEBERG 

72°s 

70s 

172°E 164°E 

FIGURE 75. RESULTS OF SURFACE ICE RECONNAISSANCE, ROSS SEA 
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‘BOUNDARY ) 
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D beabors—tew (<0) 
@& Porgy bets ond growlers (>20) 
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172°w 

FIGURE 77. RESULTS OF SURFACE ICE RECONNAISSANCE, ROSS SEA 
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AMA Reged ice 

O00 Hermecis 

Extont: Wm very extenacre 
Lmtow present 

When 10 entry appesrs bemssth 
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KEY TO ICE SYMBOLS 

(COVERAGE (CONCENTRATION) AGE THICKNESS AND SNOW COVER] 

[Jl free 

<0 1 (open water) 

Gow, 40P1 Ww 

TTT TT 05 tnrw 07 coroken ie) 

08 thru 0.9 (close ice) 

A T 
% dominant, % tary Thickness: | where n=feet and inches 

Si=Slush W=Winter ce 

Y=Young ice Pl=Polar ice 
A A 

Examples: gate. 

Pd 
Puddles: bal 

FERS] 10 cconsoliates faitantlice)) nae a eeatiamount 

COVERAGE BY SIZE 

Cn 
ny, M3, My 

ny =tenths of slush, brash, and 

fn,=tenths of small and medium floes 

in tenths unless 
frozen of rotten 

F=Frozen R=Rotten 

Pd Pd Pd Jest eemen ss Examples: TER 

eer Crack <= Lead 

© Polynya 

block 

n,=tenths of giant floes and field 
[IICE_OF LAND ORIGIN] 

BOUNDARY 

—— Observed 

——— Estimated 
© © © Limit of observed data 

A Icebergs —many (>20) 
ZA Icebergs—tew (< 20) 
@ Bergy bits and growlers (>20) 

OD Bergy bits and growlers (<20) 

172°w 

Snow cover SS 
ncCOO 

n=depth to nearest inch 

C=ice uniformly snow covered 

D=snow cover in drifts 
O=no snow cover present 

TOPOGRAPHY 

AA Rafled ice 

NMA Ridged ice 

ONO Hummocks 

Extent: H=very extensive 
~L=few present 

When no entry appears beneath 
symbol extent 1s moderate 
Examples. 

TON very extensive nding 
AA =moderate rafting 

000 _ T few hummocks. 

180° 172°E 

2 MARCH I96I 

164°E 

FIGURE 78. RESULTS OF SURFACE ICE RECONNAISSANCE, ROSS SEA 
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APPENDIX A 

OCEANOGRAPHIC STATION DATA 

SHIP NODC REFERENCE NO. 

USS STATEN ISLAND 00672 
USS EDISTO 00674 
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OCEANOGRAPHIC STATION INDEX 

NODC Reference No. 00672 

Sta. Consec * Sta. Consec * Sta. Consec .* 
No. Page Sta.No. No. Page Sta.No. No. Page Sta.No. 

2 122 1 28 147 28 54 173 53 

3 123 5 29 148 26 55) 174 54 

4 124 6 30 149 24 56 175 55 

5 125 7 31 150 23 a7 176 56 

6 126 8 32 151 30 58 177 57 

7 127 9 33 152 32 59 178 58 

8 128 10 34 153 33 60 179 59 

9 129 11 35 154 34 61 180 60 | 

10 ~—«'130 12 36 «155 35 62 ~—s«d18 61 
11 131 13 Sy/ 156 36 63 182 62 | 

12 132 2 38 157 37 64 183 63 i 

13 133 4 39 158 38 65 184 64 

14 134 3 40 159 39 66 185 65 

15 135 14 A] 160 40 67 186 66 

16 135 15 42 161 A] 68 187 67 

17 136 16 43 162 42 69 188 68 

18 137 17 44 163 43 70 189 69 

19 138 18 45 164 44 71 190 70 | 

20 139 19 46 165 A5 72 191 71 | 

21 140 20 47 166 46 The} 192 72 : 

22 «141 48 ee 7A 19373 
23 142 22 49 168 48 75 194 74 : 

24 143 25 50 169 49 76 195 75 : 

25 144 27 51 170 50 77 196 76 

26 145 31 52 171 51 78 197 77 

27 146 29 SS 172 52 79 198 78 

NODC Reference No. 00674 

(Ice Prediction Stations) 

IP 14 eee) 1 IP19 201 10 1P24 204 14 
IP15 199 2 IP20 202 11 IP25 204 8 
IP16 200 3 IP21 202 13 IP26 205 7 
IP17 =. 200 4 IP22 203 12 IP27 205 6 
IP18 = 201 Q IP23 203 15 IP28 206 5 

* Consecutive Station Number. At NODC (National Oceanographic Data Center) 

oceanographic stations are numbered consecutively in the chronological order in 
which they were occupied. Consecutive station number and Cruise Reference 

Number are required by NODC to identify a station. 
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EXPLANATION OF OCEANOGRAPHIC STATION DATA 

A. General 

Each of the items appearing on the data pages is explained below. The vertical 
arrows shown in some of the column headings indicate the location of decimal points. 
The presence of asterisks to the right of data indicates those data are doubtful; hence, 
they were not used in the construction of the curve from which interpolated values 
(standard depth values) were derived. Observed values which were obviously invalid 

were omitted entirely. 

B. Surface Observations 

1. NODC Reference Number. This number is arbitrarily assigned. It 
identifies the cruise and provides a means of sorting from the IBM files all cards per- 
taining to that particular cruise. A cruise reference number for each ship is presented 

on the flysheet for the tabulated oceanographic data. 

2. Station Number. Stations are numbered to designate a certain station 
location. See Figure 2, page 3, and Oceanographic Station Index, page 114. 

3. Date. Month and day are given in Arabic numerals. The last three 
figures of the year are indicated. The hour is Greenwich Mean Time and is that hour 
nearest to the start of the first cast. j 

4, Latitude and Longitude. The position of the station is given in degrees 

and minutes. 

5. Sonic Depth. Sonic Depth is the uncorrected sounding for the station, 

recorded in meters. 

6. Maximum Sample Depth. The maximum depth from which a water sample 
was obtained at the station is given to the nearest 100 meters. 

7. Wind. Wind speed is given in meters per second. Direction from which 
the wind blows is coded in degrees true to the nearest ten degrees. The last zero is 
omitted. North is 36 on this scale and calm is 0. See Table 1, Compass Direction 
Conversion Table for Wind, Sea, and Swell Directions. 

8, Anemometer Height. The height of the anemometer above the waterline 

is given in meters. 

9, Air Pressure. Barometric pressure is coded in millibars, neglecting the 900 

or 1000. Thus, 966 millibars is coded as 96 and 1008 millibars is coded as 08. 
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10. Air Temperature. Dry bulb and wet bulb temperatures are entered to the 
nearest fenth of a degree Celsius (°C). A negative temperature is coded by drop- 
ping the minus sign and adding 50; thus -10° is coded as 60. 

11. Humidity. The percent of humidity is coded directly, 100 percent being 
coded as 99. 

12. Weather. Weather is coded as indicated in Table 2, Numerical Weather 

Codes - Present Weather. 

13. Cloud. Cloud type and amount are coded as indicated in Tables 3, Cloud 
Type, and 4, Cloud Amount. 

14. Sea. Sea direction and amount are coded as indicated in Tables 1 and 5, 

respectively. 

15. Swell. Swell direction and amount are coded as indicated in Tables 1 and 

6, respectively. 

16. Visibility. Visibility is coded as indicated in Table 7, Visibility. 

17. Water. Color is coded as indicated in Table 8, Water Color. Transparency 
is coded in whole meters from observations taken with a white Secchi disc (30 cm dia.). 

C. Subsurface Observations 

1. Sample Depth. Observed (actual) depth of each sample is given in meters. 
Interpolated values at standard depths are also given. The standard depths, in 
meters, are: 0, 10, 20, 30, 50, 75, 100, 150, 200, 250, 300, 400, 500, 600, 800, 
1000, 1200, 1500, 2000, 2500, 3000, and thence every 1000 meters. 

2. Temperature. The Celsius (°C) temperature is given in degrees and hundredths. 

3. Salinity. Salinity is given in parts per thousand (by weight) to two decimal 
places. 

4, Sigma-t. To convert to density divide by 1000 and add 1. Thus, a sigma-t 
value of 22.35 converts to a density of 1.02235. 

5. Delta-D. The values in the columns are the anomalies of dynamic depths 
from the surface to each level in dynamic meters. Each entry is the cumulative 
sum of the anomalies of dynamic depth of the layer above. These values have 
been computed for the standard depths only, and serve to identify computed points. 
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6. Dissolved Oxygen. These values when given are in milliliters per liter 
to two decimal places. Values of 10.00 or above rarely occur and are coded as 
ST eeseNe 

TABLE 1. 

Sound velocity is given in feet per second to one 7. Sound Velocit ! 
decimal place, corrected for pressure at each depth. See footnote 1 on page 5. 

COMPASS DIRECTION CONVERSION TABLE FOR 
WIND, SEA, AND SWELL DIRECTIONS 

Code Direction 

00 ------------ Calm 

@]) sassssstsse5 5° to 14° 

QD secseetsssss 15° to 24° 

————— 25° to 34° 

Oi) comesssssoes 35° to 44° 

05. ------------ 45° to 54° 

—————— BSc sto. 64° 

07 sesessssss== 65° to 74° 

08 ------------ 75° to 84° 

09) =--=-=-=--== 85° to 94° 

(]Q) cooeessseee 95° to 104° 

J sseeeeseesss 105° to 114° 

12 seessesssos= 115° to 124° 

a 125° to 134° 

Vo sepseeessces 135° to 144° 

VS seecseseeses 145° to 154° 

VS sseeesceeses 155° to 164° 

(7 seeseeessss 165° to 174° 

(8 seeesessscas 175° to 184° 

NNE 

NE 

ENE 

ESE 

SE 

SSE 
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Code Direction 

19 ------------ 185° to 194° 

Fo | a ee Sa 195° to 204° SSW 

21 ------------ 205° to 214° 

22. ------------ 25° utoNZ24~ 

richer ee 225° to 234° SW 

24 ------------ 235° to 244° 

25 ------------ 245° to 254° WSW 

26 ------------ 255° to 264° 

27) ------------ 265° to 274° W 

28 ------------ 275° to 284° 

(hy eee ees 285° to 294° WNW 

30 ------------ 295° to 304° 

3] ------------ 305° to 314° 

32. ------------ 315° to 324° NW 

33 ------------ 325° to 334° 

34 ------------ 335° to 344° NNW 

35 ------------ 345° to 354° 

36 ------------ 395° tor O4° IN 

99 ------------ Variable or unknown 



“uoIeAsasqo 

yO 
B
u
l
}
 

Je 
[
E
Y
 

Y
I
M
 

w
o
j
s
i
a
p
u
n
y
)
 

A
a
e
a
H
 

66 
“
J
@
P
U
N
Y
}
 
Y
I
M
 P
a
y
e
i
s
o
s
s
e
 

jOU 
‘
p
a
x
i
l
 

MOUS 
PUR 
UIeJ 
JO 
UIes 

N
O
U
N
 

JO 
Y
I
M
 

$0 
(s)samous 

4Y3IIS 

68 

*(UO}IUYaP “Sf 
"}99)S) sjajjed 33) 

6
2
 

*K
ae
ay
 

JO
 

@)
es
9p
oO
W 

“M
OU
S 

pu
e 

aj
zz
up
 

so
 

ui
ey
 

69 

*Kaeay 
10 

o
}
e
s
a
p
o
w
 

‘ures 
p
u
e
 

9/Z7Z11Q 

6
S
 

*@|QiUsaDSIp 
JOU 

A
x
s
 

‘
a
w
d
 

B
u
n
i
s
o
d
a
p
 

‘204 

6
7
 

“yBiy Ajjesaued 
‘mous Buijup Aseay, 

6E 

*uoijeAsasgo 

yO 

9wi}}e 

LON 

INQ 

“snoy ysed Buiinp (uo 

-2}1d1993d 

JNOYIIA 

JO) YyIM) W4o}ssapunyy 

6c 

“anoy 

ised 

Buiinp 

ysis 

ut 

-uyim 

(S)pnoj> 

jauuny 61 

“anoy 

ysed 

Buunp 

uonejs 

ie 
JO 40 JUBIS UIYIIM W0}s 

“pues 

40 

us0}s}sng 

60 

“uonRAsesqo 
"UOeAIBSGO] 

“UONeAIASGO 
JO o1U)}} 

no 
@
W
I
}
 

Je 
M
O
U
S
 

JO BUI} 
Je WIO\SpUeS 

JO]Je 
MOUS 

JO/pUe 
Ules|"UONeAJaSgO 

JO 
SWI} 

JE JO/pue 
Uies 

YIM 
yng 

WJOJS}ISNP 
Y
I
M
 

P
2
V
I
Q
/
Y
I
M
 

3Ng 
“Jey 

I
N
O
U
I
M
I
e
Y
 

UyIM 
“WIOJSJAPUNYY 

1ey 
y
n
O
U
I
M
 

W
I
O
\
S
J
e
p
 

*WOD 
WdOJSJepUNY) 

|"WIO}SJepUNY} 
AAeaH 

ja}eJe@pOW 
40 

3443S 
|-uny} 

‘pow 
Jo 

yYsIS 

8
6
 

£
6
 

9
6
 

S
6
 

“paxil MOU! 

pue 

vies 

JO 

ules 

4NOo 

“paxil 

mous) 

Sym 

JO 

UJIM 

Jey 

|jeuWs} 

PUE 

Uled 

JO 
ules 

ynoUyIM 

40 

3405 

jo 

(S)samoys| 

2 

YIIM 

[Hey 

|IEWUS 

10 

40s 

Kaeay 

10 

ayesapow 

JO 

(S)samoys 

3Y8IIS 

8
8
 

£
8
 

*(S)J@MOYUS 
MOUS) 

[Aaeeay 
10 
a
)
e
s
a
p
o
W
 

98 

*(
80
} 

NN
OU
II
M 

JO
 

Yy
IM
) 

Sj
e}
SA
U9
) 

M
O
U
S
 

@X
1/
JE
}S
 

Pa
}e
/O
S|
 

SZ 

*
U
O
I
}
E
A
J
B
S
G
O
 

j
O
 
a
l
i
}
 

(30) 
j
n
o
u
y
M
}
j
e
 

Anesay 
‘Ssaxe;jmous 

10 
Y}IM) 

SeiPasuU 
ed] 

|jo 
jje; 

S
s
N
O
N
U
I
Z
U
O
D
 

9
2
 

S
Z
 

*(20j) jnOUyIM 10 

YyIMy 

MOUS 

4JejNUeIs LE 

*U01}2AJaSGO 
40 

w
i
}
 

je 
A
n
e
a
y
 
‘(Buizae1) 

L
O
N
)
 
ules 

s
n
o
n
u
l
j
u
o
D
 

G9 

ules Buizaei}| 

Aneay 

JO 

ayesapow 

£9 

"1uBils 
‘mous! 

pue 
ajzzup 
40 
uiey 

89 

“ules Bulzaa4j JUBINS 

99 

TUOIJEAJASGO JO aul] je 

yo14y) 

‘(BuIzZa843 

1ON)| 

*g|ZZiup 

Buizeesy 

YyBiS}ajzziup 

Snonuiuog 

*@|ZZiup 
B
u
i
z
e
e
d
 

4214} 
10 
8
}
e
s
B
p
O
W
 

ZS 

“unoy ysed 

Buiunp 3say9!1y} ewoohjsed Buiinp 

*aiqiuseosip 

Ay¥S|-aq 

so 

undaq 

sey 

‘ajqijewooeq 

10 

undaq 

seujajqeiseidde 

ou 

ajqi 

*auuid 

Bunisodap 

‘B04 

|-usaosip 

ON 

Ays 

‘B04 

|'elqiuseosip 

Ays 

‘304 

}-usa0sip 

[ON 

Ays 

‘B04 

S
V
 

L
V
 

O
V
 

S
V
 

quBils 
"ures pue ajzzig 

8
S
 

“anoy “inou| 

"mOlijsed 

Bulnp 

paseaJo| 

*MO| 

AjjPJ9U23 

|KjjesaUa8 

‘MOUS 

Bulyiup|-ui 

sey 

‘Wsoyspues 

*mOuS 

Buljiup 

AAeBH 

JayesapoOW 

JO 

yYBIS 

{40 

wW40}s}snp 

aseneS 9E SE 
“
U
O
R
E
A
I
B
S
G
O
 

40 
B
L
U
}
 

*
U
O
N
J
E
A
I
B
S
Q
O
 

40 
aul}! 

“
u
o
n
e
A
s
a
s
g
o
}
y
®
 

L
O
N
 

3Ng 
‘
N
O
Y
 

Isediye 
J
O
N
 

n
g
 

‘snoY 
4
s
e
d
)
-
u
o
N
e
a
s
a
s
g
o
 

jo 
awl} 
je 

“uBiul 
Ajjesaue’ 

‘mous 
Buiyip 

@
j
e
s
e
p
o
w
 

40 
Y
a
s
 

yO
 

B
W
I
}
 

Je
 

J
O
N
 

J
n
q
]
B
u
i
u
n
p
 

‘u
re

s 
p
u
e
 

ji
ey
 

(
J
U
L
N
P
 

‘M
OU

S 
PU
L 

i
e
d
 

J
O
}
 

) 
OR

 
yn
g 

“s
no
Y 

ys
ed
 

Bu
i}
 

- 

ey 
JO Si@MOUS 

Le 

(© 
‘
M
O
U
S
 

4O 
S
J
8
M
O
Y
U
S
 

9¢ 

*uOlj}eys 
12 

J
O
N
 

“UON}eIS 
W
O
I
)
 

*
U
O
N
e
S
i
n
g
 

0} 
JeauU 

‘punoJs}jUe}sIP 
jng 

‘punois 
“snoy 

y
s
e
d
 
B
u
s
i
n
p
j
a
u
)
 

ye 
v
o
N
e
y
d
i
o
e
s
d
 

OUlay}, 
B
u
i
y
s
e
e
s
 

‘
y
y
B
i
s
j
a
y
y
 

S
u
i
y
s
e
a
s
 

"
y
y
a
i
s
 

J
u
s
s
 

uiyyim 
(s)ijenbs 

jing 
‘
p
s
e
a
y
 

s
a
p
u
N
y
,
 

fuIyIIM 
U
O
I
j
e
j
I
d
i
D
a
i
g
 

JUIWJIM 
U
O
l
}
e
}
I
d
I
D
e
I
q
 

91 
Sl 

*UONeAsasgo 
40 

aut 

*snoy sed Buiinp 804 

8c 

+INp 
ules 

$0 
SiaMOUS 

Se 

ysed 
ulyzIM 

(S)|IASP}}o 
a
w
r
y
 

ye 
‘
P
u
l
m
 

Aq/'sie 
ay) 

u! 
UOsUuadsns| 

ul 
J
S
N
p
 

p
e
a
s
d
s
a
p
i
n
 

9
0
 

Y
S
H
L
V
S
M
 
L
N
A
S
S
Y
d
—
S
A
G
O
D
 
Y
S
H
L
V
A
M
 
T
W
O
l
3
A
W
N
N
 

“UOI}eAIeSGO 
40 

BWI 
32 

J
O
N
 

3Ng 
“inoy 

ysed 
B
u
l
i
n
p
 

w
i
o
j
s
i
a
p
u
n
y
)
 

fqo 
40 

aus; 
je 

j1ey 
JO} 

Paxil 
MOUS 

pue 
ule 

JO 
"mous 

A
A
e
a
y
 

JO 
“
p
o
w
 

v
6
 

"paxil mous pue uies so (s)samous 

Aaeay 

JO 

ajyesapow 

v
s
 

“UOI}EAJISGO 
jO 

SLI} 
ye 

Aneay 
‘sa4e|j 

mous 
JO [jes 

}U9}JIW49zU/ 

V
L
 

*UOI}EAJASGO yO all} Je Aneay ‘(3ulz9904) JON) 

Uies 

JUS 

y}iWiajuy 

v9 

*UOI}EAIAaSGO 40 aul} Je yoy} ‘(3ulzea4) LON) 

OjZZi4p 

JUs)}iWdajuU] 

VS 

"anoy 
ysed 

B
u
l
i
n
p
 a
d
u
e
y
o
 

a
j
q
e
i
n
a
i
d
d
e
 

ou 
‘aigiuseosip 

A
y
s
 

‘B04 

vv 

*unou 
ysed 

Bulinp 
a
d
u
e
y
d
a
j
g
e
 

-1pasdde 
Ou 

‘wWiJojspues 

JO 
WJ0}S}SNp 

a1aAeS 

ve 

“UO!}EAJaSQO 
JO a

l
y
 

J& 
J
O
N
 

3Ng 
‘unoY 

jsed 
S
u
i
n
p
 
(
s
u
a
m
o
u
s
 

se 
Bui 

©} 
1
O
N
)
 

ules 
Buizaey) 

JO 
a
j
Z
Z
1
u
p
 
B
u
i
z
a
a
s
y
 

v
e
 

*punoid au} 

Buiydea) 

JON 

Ing 

“jusIs 

UIyJIM 

UONe}IdISeIG 

vil 

*SUOIJEAISQO 
40 BUI} 

J& 
JOU 

3Ng 
‘unoY 

ysed 
siapunyy|3© 

L
O
N
 

3nG 
B
U
N
D
 
P
O
 

Soa 
OU) 

B
u
u
n
p
 

w
i
o
j
s
s
a
p
u
n
y
)
 

“
q
o
 

jO 
a
w
 

je 
ules 

A
a
e
a
y
 

S
U
O
N
J
E
A
I
A
S
G
O
 

40 aii} 
je 

}ley 
40 paxius 

Mous 
pue 

ules 
40 

M
O
U
S
 

34BIIS 

€6 

“paxil 
MOUS 

pue 
ued 

yo 
(
s
)
s
a
m
o
y
s
 

j
y
a
I
S
 

€s8 

*UOIJEAIBSQO 
jO 

a
w
}
 

je 
ajesapow 
jo 

{jes 
s
n
O
N
u
I
Z
U
0
D
 

EL 

“UONJEAJaSGO jo aul) 

ye 

vjesopow 

‘(Buizsaiy 

JON) ules Snonunuo5 

€
9
 

*qO JO aul) je aye 

-Japow 

'(8ulz994} 

LON) 

a|ZZiup 

snonuijuoD 

€S 

-inoy ysed Buiinp sau 

-ul4} 

8WODaq 

sey 

‘aq! 

-UJ@9SIP 

JON 

Axs 

‘B04 

e
v
 

“inoy 

ysed 

Buiinp 

paseais 

@p 

sey 

'wsoj}spues 

JO WJ0}Ss}snp Manas 

ee 

U01}eAJaSO 
JO aus!) 

Je 
J
O
N
 

1Nq 
‘inoy 

s
e
d
 

dur 
i
n
p
 
(
S
i
a
m
o
u
s
 

se 
Buijjey 

L
O
N
)
 
m
o
u
s
 

p
u
e
 

uiey 

x4 

“"pieay 
sepunyy 

OU 
‘agisiA 

Buiujyysi7 

el 

“snoy 
ysed 

B
u
u
n
p
 

*UOI}eAJaSGO 
jO 

BWI} 
“snoy 

ysed 

40 
ajesapoW 

c
6
 

“(sje 

*MOUS 
UIEJ 

JUB[OIA 

c
8
 

“
U
O
I
J
E
A
I
B
S
Q
O
 
4
0
 
a
u
l
)
 
J
e
 

*‘S@We|JMOUS|a}esapOW 
'saxe]j 

MOUS 
yO 

jJ2) 
Juayiw4e,u) 

Gil 

“gO 0 aust Je ajesa “pow ‘(8uizaesj JON) 
ules jUa}iWwsaj}ul 

c9 

"gO jO ali} Je ale -Japow (Bulz9a4) JON) 
@|ZZi4p JUaiWaju; 

eS 

“snoy ysed Buunp 4JaUUI4y BWwOI8q sey 

‘aigiusaosip Ays ‘#04 

cv 

“snoy ysed Buunp paseasoui sey WJ0}Spues JoWJ0}S}snp 
elesapow yo 4yyals 

ce 

uoljeAsasqgo 
40 

awl 
y2 

LON 
3ng 

“N04 
ysed 

B
u
u
n
p
 

(
s
i
a
m
o
y
s
 

se 
3urjje} 

1
O
N
)
 
M
O
U
S
 

c
e
 

“PUE] 
UO 

jaa} 
Q
 Uey) 

J
a
d
a
e
p
 
{
O
N
 
‘UO! 

-e}5 
}e 

BO} 
m
o
j
j
e
y
s
 
s
n
o
n
 

Ul}U0D 
ssaj 

10 
as0W 

el 

*snoy 
ysed 

Bui 

"
@
Y
O
W
S
|
B
u
i
d
o
j
a
n
a
p
 

40 
B
u
i
w
4
0
j
)
}
-
4
n
p
 

p
a
s
u
e
y
s
u
n
 

a
j
o
y
m
 

A
q
 
p
a
o
n
p
a
s
 

Ajiyiqisia 

v
o
 

A
j
j
e
s
a
u
a
B
’
 

s
p
n
o
j
o
 

£
0
 

ay) uo Ays jo a1e1S 

cO 

°S 

*UOIJEAJBSQO 
jO 

oil} 
Je 

L
O
N
 

3nq 
‘inoy 

j
s
e
d
 
Bui 

“INP 
W40}sJapuny) 

“go 
JO 

a
u
l
}
 

ye 
ules 

B
Y
B
I
S
 

16
 

*
(
S
)
J
@
M
O
U
s
 
U
e
 

A
n
e
a
y
 

10 
a
j
y
e
s
a
p
o
W
w
 

1s 

*UOI}EAJASGO 4O ai} 

ye 

juss 

‘saye|jmous 

$0 Je) SNONUIVUOD 

1Z 

“u01}eAs3SQ0 jo 

aul) 

ye 

}UBIS 

(Buizaas 

JON) ules snonunuo5 

19 

U
O
N
}
e
A
J
a
S
Q
O
 

j
O
 
a
l
i
)
 

ye 
URIs 

(2uize04) 
J
O
N
)
 

a
i
z
z
Z
i
u
p
 
s
n
o
n
u
l
j
u
o
g
 

iS 

“sayoied 
ui 

304 

Lv
 

4
n
o
y
 
jsed 

B
u
l
i
n
p
 

e
B
u
e
y
d
 
a
j
q
e
i
d
e
i
d
d
e
 

ou 
WWJ0}SpuesJOWJO}s}snp @

J
e
s
s
p
o
w
 

JO 
4yYyBIS 

le 

go 
jo 

aw} 
12 

JON 
1NG 

“snoy 
ysed 

Bulinp 
(sia 

-mous 
Se 

Suijjej 
|
O
N
P
U
E
 

Buizaas; 
J
O
N
)
 

uley 

1? 

“puel 
UO 

}83j) 
9
 
U
e
)
 

seds—ap 

L
O
N
 

‘
u
o
K
e
I
s
 

Je 
B
o
}
 

mojieys 
yO 

saydjed 

LL 

4noy jsed Buiunp pedojaaap ssa) 

Buiwodeq 

40 

Buiajos 

“sip 

Ajjesaued 

spnoja LO 

S318Vv1 

“J@PUNY) UIIM pajelo -OSSe JOU ‘paxily MOUS 

PUP 

Wed 

JO 

Lies 

jNOYyIM 

40 

UyiM'j1eu 

4O(S)saMoOUsS 

Aaeay 40 ajesapow 

O6 

*
(
S
)
s
9
M
o
y
s
 

ul
es

 
Y
R
S
 

Os 

“U
OI

}E
AJ

AS
QO

 
40
 

Bu
i}
 

7e
 

}
U
B
I
S
 

‘
s
a
x
e
|
p
m
o
u
s
 

JO
 

Je
) 

Ju
ap

iu
sa

zu
) 

OZ 

UOleAsasgo 
jO 

aii} 
}e 

yuBis 
“(Buiza94) 

JON)! 
ules 

J
U
a
J
I
W
4
a
j
}
U
]
 

O09 

*
U
O
N
}
E
A
J
A
S
Q
O
 

40
 

a
u
!
)
 

ye
 

yU
8N

s 
(B
ui
zs
a4
j 

J
O
N
)
 

/
Z
Z
U
p
 

Ju
ai
iw
ia
ju
y 

OS 

“snoy ysed 

Buunp 

voneis 

ye 

JOR 

ng 

‘uoNeAsasgo 

jo 
awh) 

ye 

aouejsip 

je 

B04 

O
V
 anoy 

1sed 
S
u
u
n
p
 

p
a
s
e
a
s
o
e
p
 

sey 

WJ0}Spues 
10WJ0}s5}snp 

a
j
e
s
a
p
o
w
 

40 
44uBIiS 

O
€
 

Qo 40 aw} Je JON 1NG 

“ynoy 

ysed 

Buunp 

(sua 

MOUS 

SE 

Buijiej 

;ONPUL 

Bulza94) 

JON) 

3220 

O
c
 

BO) 
14819 

Ol 

a
n
o
y
 

ysed 
B
u
u
n
p
 
ajqeaiasqo 

L
O
N
 

40 
paasesqo 

ION 
j
U
e
W
d
o
j
a
n
a
p
 

pnoiD 

OO 

118 



TABLE 3. CLOUD TYPE 

2) ° oO. Co) 

OONAOALWNH — OC 

Stratus or Fractostratus 

Cirrus 

Cirrostratus 

Cirrocumulus 

Altocumulus 

Altostratus 

Stratocumulus 

Nimbostratus 

Cumulus or Fractocumulus 

Cumulonimbus 

TABLE 4. CLOUD AMOUNT 

Code 

0 

] 

2 

3 
4 
5 

6 

7 

8 

9 

No clouds 
Less than 1/10 or 1/10 
2/10 and 3/10 

7/10 and 8/10 
9/10 and 9/10 plus 
10/10 
Sky obscured 
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TABLE 5. SEA AMOUNT 

Mean Max. Height 
of Sea Waves 

Code in feet (Approx .) 

0 0 
] 0- 173 
2 1/73 - 1 2/3 
3 12/3 - 4 

4 4- 8 

5 8 - 13 

6 13 - 20 
ih 20 - 30 
8 30 - 45 

9 over 45 

Description 

Calm (glassy) 
Calm (rippled) 
Smooth (wavelets) 
Slight 
Moderate 
Rough 

Very rough 
High 
Very high 
Phenomenal 

+ As might be expected in center of hurricane 

TABLE 6. SWELL AMOUNT 

Approximate 

l to 6 Low swell 

High Greater 

than 12 — ° =| @a 

120 

Approximate 
Description Length 

(feet) 

Short or 0 to 600 
Average 

Long Above 600 

Short 0 to 300 

Average 300 to 600 

Long Above 600 

Short 0 to 300 

Average 300 to 600 

Above 600 



TABLE 7. VISIBILITY 

Code 

0 Dense fog --------------------------------- 50 yards 
1 Thick fog -------------------------------- 200 yards 
2 Fog -qnnn--- 2-9-2 nnn 400 yards 
3 Moderate fog ---------------------------- 1000 yards 
4 Thin fog or mist ----------------------------- 1 mile 
5 Visibility poor -----------=------------------ 2 miles 
6 Visibility moderate -------------------------- 5 miles 
7 Visibility good ---------------------------- 10 miles 
8 Visibility very good ------------------------ 30 miles 
9 Visibility excellent ------------------- Over 30 miles 

TABLE 8. WATER COLOR 

Code (Percent yellow) Description 

00 ---------------------------- Deep blue 
10 ---------------------------- Blue 
20 ---------------------------- Greenish-blue (or green blue) 
30 ---- 9-22-29 -- nnn 22 == == === Bluish-green (or blue green) 
4Q ---------------------------- Green 
50 --------9-------2992-------- Light Green 
60 ---------------------------- Yellowish-green 
70 -2-- 2-9 nnn nnn == Yellow green 
80 ------- 2-92-9292 - == === Green yellow 
90 ---------------------------- Greenish-yellow 
99 ----------------------=-=-=- Yellow 

121 



DATE 

SURFACE OBSERVATIONS 

POSITION SONIC MAX. 
DEPTH SAMPLE 

LATITUDE LONGITUDE UNCORRECTED] DEPTH 

zi[veso [os [7a oa7s[ae2” s07w | 0840 [06 

resp] aa [ae oe TRANS. 

ss 7/57 5] 7) @| 6] i] 10 
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SURFACE OBSERVATIONS 

00672 

STATION 
POSITION 

LONGITUDE 

oe 06’ W 

SUBSURFACE OBSERVATIONS 

SAMPLE Taoc s%o ot ZAD Ozmi/ 
DEPTH (M) Vv v Vv 

STD 0000 |-01 31/34 30 | 27 62 i 4719 
oss 0000 |-01 31/34 30 | 27 62 Fi 4719 
OBS 0008 |=01 32/34 30 | 27 62 teas 4719 

STD 0010 |-01 32/34 30 | 27 62/0 005 |7 58 | 4719 
OBS 0017. ~|-01 32/34 30 | 27 62]. 7 60 | 4720 

STD 0020 |-01 33/34 29 | 27 61/6 010 |7 59 | 4720 
OBS 0026 |-01 34(|3% 28 | 27 60 7 56 | 4720 

STD 0030 |-01 34/34 28 | 27 60/0 015 |7 55 | 4720 
OBS 0043 |=01 36/34 30 | 27 62 7? 30 || 47/20 

STD 0050 |-01 42/34 32 | 27 64/0 024 |7 50 | 4720 
oBg 0064 =01 49/34 34 27 65 4720 

STD OO75 |-@Ol 49lae BVA | a7 GSlO O35 ly Ap |) Avan 
OBS 0086 |=01 49/324 35 | 27 66 % 38 || GyAau 

STD OUOO)  W=Ole) Ganga 86) Il en TewalOone. I, vow \nearZie 
OBS 0129 |-01 81/34 38 2 1 6 70 | 4719 

STD i OMS) Vi=Ol “easy 41 27 T7210 O66) 6 64 | 4720 
OBS 0173 |=01 83/34 44 | 27 74 6 58 | 4721 

STD 0200 |-01 87/34 45 | 27 75/0 084 |6 51 | 4722 
OBS 0217 |-01 88|3% 46 | 27 76 6 49 | 4723 

STD 0250 |=01 86/34 47 | 27 77/0 101 |6 49 | 4726 
OBS 0261 |-01 85/34 48 | 27 78 6 49 | 4726 

STD 0300 |-01 85/34 49 | 27 79/0 116 |6 44 | 4729 
OBS 0351 |-01 85 |34 51*| 27 80 4732 
Oa 0355 |=01 85 |34 50 7 73 | 6 39 | 4732 

STD 0400 |-01 83/34 51 27 80/0 146 |6 38 | 4735 
OBS 0400 |=01 83 |34 51 27 80 6 38 | 4735 
OBS 0443 34 52 6 35 
OBS 0488 |=01 87/34 51 27 80 4740 

STD 0500 |-01 87/34 51 | 27 80/0 174 |6 32 | 4741 
OBS 0533 34 51 6 31 
OBS 0578 |-01 87/34 52 | 27 81 6 33 | 4745 

123 

ROH SR ED ACI LD) CII EVES SIS) WG) LSS) ) S) GH GTN) 

on 



SURFACE OBSERVATIONS 

NODC DATE LS esate SONIC MAX. 
REE STATION DEPTH SAMPLE 

| wisn ram | ete AIR AIR TEMPERATURE eae | swe | 

HGT. PRESS 

Se 
SUBSURFACE OBSERVATIONS 

SAMPLE w qi “Hg = AD a i/l 
DEPTH (M) 

DOOD ODADADDAAAAAOAN NYY AY NDWOWNAWAPrPWODWDORFPRPORPNUODFFFHEADOND 
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SURFACE OBSERVATIONS 

POSITION SONIC MAX. 

STATION DEPTH SAMPLE 
| wo. | pay | year | HOUR LATITUDE LONGITUDE UNCORRECTED} DEPTH 

raver vooe [v2 [zz[vseo[ is [7e" se"s[ tee” sow] once [or | 
CLOUD SEA SWELL WATER 

EATHER VIS. 
TYPE}AMT.} DIR. | AMT. DIR. |AMT. COL.| TRANS. 

SAMPLE 
DEPTH (M) 

STD 0 000 7% AO) 4719 0 
OB 7 tO) 4719 0 

STD 0 005 7 39 4719 6 
0B 7 39 4719 6 

STD 0 010 7 38 4720 4 
OB 7 38 4720 4 
OBS 7 38 4720 3 

STD 0 015 7 36 4720 2 
OBS 6 96 4718 9 

STD 0 025 6 93 4718 8 
oBs 6 44 ETN 2 

STD 0 036 6 44 4717 3 
OBS 6 44 4718 7 

STD 0 047 6 43 4718 9 
OBS 6 35 4724 4 

STD 0 067 6 36 4724 5 
OB 6 44 

STD 0 087 6 44 4726 7 
OB 6 44 4728 5 

STD 0 105 6 42 4729 0 
OB @ 26 4733 8 

STD 0 122 6 22 4734 4 
OB 5 90 4744 6 
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SURFACE OBSERVATIONS ! 

NODC POSITION 

nee STATION 

YEAR HOUR 

00672| 0006 +s 22 | 1960 | 20 ; ; 

SAMPLE 
DEPTH (M) 

STD Kol Aalaa aa ler Sale ooo Ir 2a | 27S @ 
OB Lol, AGIA 26. || 27 Ss een learns 

STD Oil Bala a6 lar solo oon In 2a | Arie T 
OB Lon fsa lan 26 || a7 Se 7 pa easy a 

STD hon Salk 27 lar Solo Oo |r 25 | A72o Fl 
OB Loi ala 27 | ay Se 7 25 havo 2 

STD Kon a7 iaa 26 | ar solo ols |r Bl | 2719 B 
OB Fol aria 26 | 2r Se 7 an |) a7 & 

STD Lol ries 27 | an Gilo o2m 6 8a | Aria 7 ' 
OB On ty iee 27 | 27 il ae ee er 

STD =01 78/34 29 | 27 62/0 037 |6 46 | 4716 2 
OB Lo, ia eva 29 I ay Ge 6 46 | 4716 2 

STD -“@il 7alae 20 lar @alo aang |e &e | 47a 
ops Ol W2\s% 20 | ay 62 Binge | apa | 

STD Kon wiles 22 | ar GAO O72 IG 4 |) eel S 
OB ol il laa 32 | a7 Ge Q@ BA | aja & } 

STD =01 70134 33 | 27 65)0 094 |6 21 | 4725 0 
F@il- 7O\s 32 | ar G5 6 21 | 4725 0 

STD 0250 |nol Galaa 46 | 27 Til tie |G 22 | 4728 G 
OBS 0250 |-01 68/34 40 | 27 71 6 22 | a72e 6 

STD 0300 |-00 85 (34 41 | 27 69]0 134 |5 865 | 4744 7 : 
OBS 0300 |l-00 85/34 41 | 27 69 5 85 | 4744 7 

STD 0400 00 68 |34 59 7 Tele ive la Wa | Arye s 
oBs 0400 00 68/34 59 | 27 76 ix, GD Weal 

STD 0500 Ol A2BA TH | 2 GOlO 20G WA 2A || ArOp 2 
OBS 0500 Ol 42\8e% Ti | 27 so hn Bh || ApS 2 

STD 0600 il sales wa lan 820 27 IA a5 || “Wor 7 
oBg 0750 (op ey < eYr 2 a rd YS 4 26 | 4805 2 : 

STD 0800 Ol 2albA VA | ar BAlo 2o7 IA 29 || Aa@y & : 
STD ! 1000 01 04/34 73 | 27 85/0 354 |4 40 | 4816 4 

oBg 1000 01 04/34 73 | 27 85 4 40 | 4816 4 
STD 1200 00 90/34 72 | 27 85/0 412 |4 45 | 4826 2 
STD 1500 00 77/34 71 | 27 85/0 498 |4 54 | 4842 0 

OBSg 1500 00 Tiles wl || ar 85 4 54 | 4842 0 
STD 2000 Bl, Til 4 69 

oBg 2000 Bo, 4 69 
STD 2500 34 71 4 65 

OBS 2500 Bl fi i, 5 
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SURFACE OBSERVATIONS 

NODC DATE 
REF STATION 

YEAR HOUR LATITUDE 

POSITION 

LONGITUDE 

162 08’ W 

SONIC MAX, 
DEPTH SAMPLE 

UNCORRECTED} DEPTH 

roosre| oao7 [iz [es [asea| ow | 
ANEM AIR 
ners PRESS 

DEPTH (M) 

STD 
OB 

STD 
OB 

STD 
OBS 0020 

STD 
OB 

STD 
OBS 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
0B 

STD 
OB 

STD 
ORB 

STD 
OB 
OB 

STD 
OB 

STD 
OBS 0795 

STD 
OB 

STD 1000 OO) Di esas) Tal 27 84 
OBS 1192 00 84/34 71 27 84 

STD 1200 00 84/34 71 27 84 
OBS 1491 OOM N25 |S ia 2Y 83) 

STD 1500 OO W234 Til 2 85 
ORS 1988 00 59 |34 71 27 86 

STD 2000 @O® BY Be Til 27 Be 
OBS 2486 06 48 |34 71 2B iT 

STD 2500 00 48 |34 71 2 81 
OBS 2984 00 43 |34 70 Bi (si) 

127 

787 

PRPR PREP PUUDAADTDHDDDDG YYW III INH 

PRRRRRRERE 

+ N nN r 

NYPOURPOWUWIYNP PHY UYWWAOANNUUNIIP RP UU 

+ @ £ 

DONOWWAIW ®W 



SURFACE OBSERVATIONS 

POSITION SONIC MAX. , 
STATION DEPTH SAMPLE 

00672| 0008 } Tao | kw" 3420 | 30 | ; 

Rano? Yee. AIR AIR TEMPERATURE CLOUD | swe | 

tie PRESS rsa] om | | oy [ware | 1” POM om [or [ on Jor)" ra 
El Petes ot ela 

SAMPLE 
DEPTH (M) 

0 Se Pe 

WADUMUrYPWrPNOAAADAADAWDANNVUODUONMNDAANMNFFLODWDAAWIOSO 

PRRPRPERR RRR RR PR PERE ROOT DDDDDDDADOGDIY IIH 

wm icy) a oo oO No} 

OrrPuUaN 
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SURFACE OBSERVATIONS 

DEPTH SAMPLE 

YEAR LONGITUDE UNCORRECTED] DEPTH 

1960 | 00 | 7S GLAS Colma 3017 | 08 | 

| we] 
Fa om 

3 

SAMPLE 
DEPTH (M) 

SD) 1 
OB 7 
OBS 7 

STD 7 E 
STD 0020 7 

OBS 0026 |-01 17 7 51 
STD 0030 |-01 36 7 33) 

OBS 0043 =-01 79 fey felts} 

STD 0050 |-01 79 Gre 
OBS 0065 |-01 80 6 61 

STD 0075 |=01 80 6 60 
ops 0086 |-01 79 6 59 

STD 0100 |-o1 79 6 55 
OBg§ 0129 |-01 80 6 52 

STD ONSO) Hi=Oly veal 6 58 
OBS 0172 |-01 82 6 61 

STD 0200 |-01 81 6 58 
OBS 0215 -O1l 80 6 56 

STD 0250 =-Ol1 76 6 50 

OBS 0259 |=01 75 6 48 
STD 0300 |-01 62 6 42 

OBS 0348 |-01 47 6 36 
OBS 0375 |-00 44 5 48 

STD 0400 00 13 5 10 
OBS 0450 01 00 4 53 

STD 0500 01 19 4 41 
STD 0600 01 40 hh BY 

OBg 0600 01 40 ba By 
OBS 0755 01 28 i 26) 
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SURFACE OBSERVATIONS 

POSITION SONIC MAX, 

STATION DEPTH SAMPLE 

00672] 0010 }12 | 24 | 1960 | 09 | 76 28%siia6eo » 294W 0421 

ANEMO. AIR AIR TEMPERATURE : i 

fie fos [ve [3a 7] se a] ae BE 
SUBSURFACE OBSERVATIONS 

DEPTH (M) 

STD 7 SB 4719 7 
OB 45 4719 7 
0B 742 4720 0 

STD 7 TS) 4720 2 
OBS 0017 -O01 22/34 20 BT 1333} 7 46 4721 2 

STD 0020 =O01 24 |34 20 Zion OMOnel v LS 4721 0 
OBS 0026 -01 29/34 20 Py Bh tT as 4720 6 

STD 0030 =O1 321/34 20 21 XE \N(0) (Oil 7/ ere. 4720 4 
OBS 0043 -01 44/34 22 27 56 TanZz9 4719 3 

STD 0050 “O01 55/134 26 2 BS) 0) O27 6 98 4718 2 
OBS 0065 -01 70/34 31 Dr Gl 6 54 4716 9 

STD 0075 -01 68 |34 33 27 6510 039 6 49 4717 9 
OBS 0087 =-01 67/34 34 27 66 6 45 4718 8 

STD 0100 -01 69/34 34 27 66/0 050 Q 27 4719 3 
OBS 0132 -0O1 72 (134 33 27 5) 6 50 4720 7 

STD 0150 -O1 71/134 34 27 66/0 072 6 48 4721 9 
OBS 0178 -O1 70/34 35 Pa (Sy 6 46 4723 8 

STD 0200 -O1 71/134 35 27 671]|0 093 6 44 4725 0 
OBS 0224 -Ol1 72 |34 36 27 68 6 43 4726 3 

STD 0250 -Ol1 71 (34 36 27 68/0 114 6 42 4728 0 
OBS 0271 -01 70/34 36 27 68 6 41 4729 4 

STD 0300 -01 56/34 37 27 68 |e 195 6 31 4733 4 
OBS 0366 -00 90/34 43 Dy Wil 5 685 4747 9 
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NODC 
Ree STATION wo. | 0 

DATE 

SURFACE OBSERVATIONS 

| 00672] 0011 

SUBSURFACE OBSERVATIONS 

SAMPLE T 6 ri 
DEPTH (M) 

stp | 0000 
ops 0000 

stp | 0010 
OBS 0010 

STD i 0020 
OB 0020 

stp | 0030 
OBS 0030 

stp | 0050 
OBS 0050 

stp | 0075 
OBS 0075 

stp | 0100 
OB 0100 

stp | 0150 
OBS 0150 

STD i 0200 
OBS 0200 

stp | 0250 
OBS 0250 

stp | 0300 
OBS 0300 

stp | 0400 
OBS 0400 

-O1 
=O1 
-01 
-01 
=01 
=O1 
-01 
On 
=01 
Or 
-01 
=01 
=01 
=-01 
-01 
=O1 
=01 
On 
=01 
=O1 
=O1 
=O1 
=01 
Onl 

34 
34 
34 
34 
34 
34 
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016 

026 

039 

050 

071 

091 

110 
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Sala) 

STATION ae [ow [vo | 
Ser AN 

ANEMO, AIR AIR TEMPERATURE 

ie RESS 

pope sp ob aw 
SUBSURFACE OBSERVATIONS 

SU mimeo a] OBSERVATIONS 

ae Se) SONIC MAX. 
DEPTH SAMPLE 

| Hour | LATITUDE | toncitupe | | toncirupe ‘UNCORRECTED DEPTH 

| swe | 

ca be ea 
Pega el hata 

SAMPLE en te =ZAD veh 
DEPTH (M) 

STD 0000 
OBS 0000 

STD 0010 
OBS 0010 

STD 0020 
OBS 0020 

STD 0030 
OBS 0030 

STD 0050 
OBS 0050 

STD 0075 
OBS 0075 

STD 0100 
OBS 0100 

STD 0150 
OBS 0150 

STD 0200 
OBS 0200 

STD 0250 
OBS 0250 

STD 0300 
OBS 0300 

STD 0400 
OBS 0400 

=O1 
(9) 
-O1 
So 
-01 
=O 
=01 
=O 
-Ol 
-01 
lO 
-01 
F=(}al 
=01 
Ord 
-01 
-01 
=On 
=01 
-O1 
-O1l 
=01 

A 
34 

ja) 

DDODADADAADAAAAAAY AAA 

4723 
4723 
4724 
4724 
4723 
4723 
4719 
4719 
4717 
4717 
4718 
4718 
4720 
4720 
4723 
4723 
4726 
4726 
4729 
4729 
4735 
4735 UOIHOoOwIIOHWrangIioynioortisaqnnunuw 



SURFACE OBSERVATIONS 

POSITION 
STATION 

SUBSURFACE OBSERVATIONS 

SAMPLE 7 es $s%O ot = AD O2mi/ Ve 
DEPTH (M) Vv v Vv v v vy 

STD 0000 -01 32/34 27 27 59/0 000 7 Oy || ARLE © 
OBS 0000 -0O1 32/34 27 27 59 tl 29 4718 9 

STD | 0010 |-01 30/34 26 27 58/0 005 t 25 || Ale, 7 
OBS 0010 |=01 30/34 26 27 58 7 25 4719 7 
OBg 0019 -01 27/34 48%] 2 764 7 ts |) Boa 7 

STD 0020 =-0l1 28/34 26 27 58/0 010 i O83 4720 7 
aad 0028 =01 34/324 26 27 59 7 27 || A720) 2 

STD 0030 =01 34/34 26 27 59/0 015 7 26 4720 3 
OBS 0046 =01 38/34 26 27 3e 7 16 | 4720 6 

STD 0050 -01 40/34 26 27 59/0 026 Tew as 4720 6 
os 0069 -01 48/324 26 DY BS 6 99 4720 4 

STD 0075 =01 50|34 26 27 5910 038 6 95 4720 5 
OBg 0092 =01 57/34 27 27 86 6 87 | 4720 4 

STD 0100 -Ol1 61/34 28 27 61/0 050 6 86 4720 3 
OBJ 0138 =01 74/34 30 2t \ (63 6 82 4720 6 

STD 0150 =01 76/34 31 D7 | BAN O71 6 WA || 47/25 © 
OBS 0184 |-01 81/34 32 27 65 6 55 4722 3 

STD | 0200 =01 85/34 34 27 66/0 996 6 Aq || 4722 7 
OBS 0229 =01 89/34 37 2 69 6 36 4723 9 

STD 0250 |=01 89/34 39 | 27 71/0 116 |6 33 | 4725 2 
ORS 0275 =01 88/34 42 aT 13 4727 0 

STD 0300 =01 85 |34 45 27 75/0 134 6 29 | 4729 1 
OBS 0367 =01 81/24 50 eS (ae ee ec) 

STD 0400 -0O1 81/34 51 27 80/0 165 6 28 4736 0 
ong 0417 “O01 81/34 51 27 80 6 29 | 4737 0 
OBS 0463 =O1 82/34 52 Dy il 6 25 | 4739 6 

STD 0500 =01 84/34 53 27 82/0 192 6 29 | 4741 5 
OB 0510 =01 85/34 53 2 82 6 30 4742 0 
OBS 0557 -01 85 |34 52 27 81 6 33 | 4744 7 

STD 0600 =01 83/34 53 27 82/0 218 4747 6 
OBS 0604 |=01 83/24 53 27 82 4747 9 
OBS 0652 =01 83/34 54 D7 Bz 4750 8 
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SURFACE OBSERVATIONS 

POSITION SONIC MAX. 
DEPTH SAMPLE 

Tin oe Sky eanin 0247 

WIND ANEMO. AIR AIR TEMPERATURE HUMID- | swe | 

HGT. PRESS ITY 

ee eee 
SUBSURFACE OBSERVATIONS 

SAMPLE “? iv = AD Cae 
DEPTH (M) 

STD 0 000 iff 4721 7 
OBg 0000 il = 4721 7 

STD 0 005 is} © 10)6) 4722 2 
OBS 0010 Gi (oJ) 4722 2 

STD 0 011 &}  {o}c) 4722 8 
OBS 0020 is} (oJ) 4722 8 

STD 0 016 Ut Balt) 4721 6 
OBg 0030 ee aie) 4721 6 

STD 0 027 ie ray: 4719 7 
OBY Go 4719 7 

STD 0 040 @) 35 4719 4 
OBg 0075 @ 2%) 4719 4 

STD 0 053 gj 82 4720 1 
OB Gesi2 4720 1 

STD 0 O77 6 78 4722 3 
OB 6 78 4722 3 

STD ONO @ 3y2) 4723 6 

OB 65 19 4723 6 

OB 6 60 4724 9 
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SURFACE OBSERVATIONS 

LATITUDE 

POSITION 

LONGITUDE 

SONIC 
DEPTH 

UNCORRECTED DEPTH 

24|1960| 20 | 77_ 06'S 

DIR. 

SAMPLE 
DEPTH (M) 

STATION 

AMT. coL. 

0016 

60 

POSITION 

UUIDADAAwDAMDHMDOADM MMM 

LONGITUDE 

DIUIWDWAANMNNDOUUNOODOOWYW 

158) sg 7 WW) | pOz0IN| Mar | 

TRANS. 

157 58’ W 

ANEMO. 
HGT. 

AIR 
PRESS 

COL. 

O7 | 71 

SUBSURFACE OBSERVATIONS 

SAMPLE joc s%o ot = AD O2mI/I Ve 
DEPTH (M) v Vv Vv y 

STD 0000 Oil Bil jee (os) 27 4410 000 7Y 3 4719 8 

OBS 0000 -01 21/134 O09 27 44 TY tsa 4719 8 

STD 0010 =“O1 22 (34 08 27 4410 006 7 90 4720 2 

OBS 0010 -01 22 (34 08 a7 44 7 90 4720 2 

STD 0020 EOjak 2a eyes al{o) 27 4510 013 UV il 4720 9 

OBS 0020 oi 22 lei4y iif) 27 45 7 al 4720 9 

STD 0030 Oil BO Wwe ie) 27 4810 019 eel) 4720 4 

OBS 0030 =—O1 30/134 13 BT tf} oe I. 4720 4 

STD 0050 =01 81/34 31 27 64/0 030 6 73 4714 3 

OBS 0050 =01 81/134 31 Ai eit @ 73 4714 3 

STD | 0075 moi til yee Bai 27 66/0 041 @ Bil 4715 9 
OBS 0075 Soil gil ie ahs) 2 6 @ Bil 4715 9 

STD 0100 =01 78/34 33 ZOD OmOb OQ Sie 4717 8 

OBS 0100 =01 78 (34 33 2 @ 6 56 4717 8 

STD 0150 “O01 80/34 35 27 671/10 O74 (3 SS) 4720 6 

OBS 0150 “01 80/34 35 2 i 6 55) 4720 6 

STD 0200 =01 78 |34 35 Cioran OMmOgS SG 33) 4723 9 

OBS 0200 -01 78 |34 35 Qt i (i 453) 4723 9 

STD 0250 “01 77 |34 36 Bi {sits} |) va) 6 45 4727 0 

08g 0275 -01 77 |34 36 2 {ai 6 38 4728 5 
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DATE 

AIR TEMPERATURE 

STD 0000 
OBS 0000 

STD 0010 
OBS 0010 

STD 0020 
OBS 0020 

STD 0030 
OBS 0030 

STD 0050 
OBg 0050 

STD 0075 
OBS 0075 

STD 0100 
OBS 0100 

STD 0150 
OBS 0150 

STD 0200 
OBS 0200 

STD 0250 
OBS 0250 

STD 0300 
OBg 0300 

STD 0400 
OBS 0400 
OBS 0490 

STD 0500 
OBS 0588 

STD 0600 
OBS 0784 

STD 0800 
OBS 0980 

STD 1000 
OBS 1176 

STD 1200 
OBS 1470 

STD 1500 
OBS 1962 

STD 2000 
OBS 2454 

STD 2500 
OBS 2949 

ANEMO.| AIR 
HGT. | PRESS 

69 

DRY YW 

50 2 

HUMID- 

WETY a 

44 

SURFACE OBSERVATIONS 

REF. STATION ro] vem [voun [cre | 
CLOUD SEA 

EATHER 
TyPe| AMT. 

POSITION 

LONGITUDE 

SONIC 
DEPTH 

UNCORRECTED 

MAX. 
SAMPLE 
DEPTH 

WATER 
Vis. TRANS 

oi zeaeama| oe | | ae Ne hae 
SUBSURFACE OBSERVATIONS 

=O1 23 |34 
=O 23054, 
=O01 22 |34 
Eo)i epee: 
F(o}a, al (4 
= ©) een Bier 
Oil 2a |G 
=O1 27 |34 
=O G53 
=01 85 |34 
Koll teh}, | aie 
=-01 83 |34 
“01 76 |34 
=01 76 |34 
=O1 82 |34 
“Ol 82 |34 
=01 79 |34 
=01 79 |34 
-O1 81 |34 
-0O1 81 |34 
=O1 73 |34 

=O1 73 |34 
=—00 67 |34 
=00 67 |34 
OD lit Bic: 
O01 21 |B4 
O01 48 |34 
Ol 47 |34 
(il yf aie 
O01 25 |34 
O01 09 |34 
01 O07 |34 
00 92 |34 
00 91 |34 
00 81 134 
00 80 |34 
00 63 134 
00 62 |34 
00 51 |34 
00 50 |34 
00 47 |34 
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000 

006 

012 
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4719 
4719 
4720 
4720 
4721 
4721 
4720 
4720 
4713 
4713 
4715 
4715 
4718 
4718 
4720 
4720 
4723 
4723 
4726 
4726 
4730 
4730 
4753 
4753 
4787 
4788 
4798 
4798 
4807 
4807 
4815 
4816 
4825 
4826 
4840 
4842 
4867 
4869 
4894 
4897 
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SURFACE OBSERVATIONS 

POSITION 
STATION 

| wisn | aka ain. | AIR TEMPERATURE 
HGT. | PRESS 

DRY | oryy | WET | wery | 

51 

SAMPLE 
DEPTH (M) 

STD 1 8 
OB ri 8 

STD i 3 
OBS a 3 

STD ai 1 
OR 7 al 

STD 1 0 
OB 1 0 

STD 6 9 
OBS 6 9 

STD 6 0 
OR 6 0 

STD 6 6 
OB 6 6 

STD 6 5 
OB 6 5 

STD 6 5 
OBS 6 5 

STD 6 3 
OR 6 3) 

STD 5 3 
OB 5 3 

STD 0400 01 03/34 63 27 77 /|0 176 as 50) 4780 2 
OBS 0400 01 03 |34 63 20 Wi 4 50 4780 2 
OBS 0456 CAS 2) B49 27 80 4 37 4788 0 

STD 0500 Or Be Be  7o 27 800 210 4 32 4791 7 
OBS 0549 01 44 |34 71 27 80 4 28 4795 4 

STD 0600 01 40/34 71 27 8110 242 4 25 4797 9 
OBS 0733 @il 2S) pe 7a ZU Bil 4 24 4804 2 

STD 0800 Ol 23 (34 71 27 82 )|0 306 Bs eu 4807 3 
OBS 0917 il aha) Basal 27 g3 4 34 4812 7 

STD | 1000 O01 04/34 71 27 83 0) Ber 4 42 4816 3 
ORS 1103 00 96 |34 71 27 84 4 49 4821 3 

STD 1200 00 92/34 71 2 ELE 0) 27 a Bs) 4826 4 
OBS 1380 00 85 (34 71 2 Be 4 58 4836 1 

STD 1500 00 80|34 71 27 3 jo) Bis 4 59 4842 5 
ORS 1850 00 67 |34 70 Zi we 4 62 4861 3 

STD 2000 00 62/34 70 2B 35) |) ODE 4 67 4869 4 
OBS 2326 00 53/34 70 Zo 4 74 4887 4 

STD 2500 00 50/34 70 BY ES |e) 798 4 77 4897 2 
OBS 2816 00 48 |34 70 27 BS 4 79 4915 6 
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SURFACE OBSERVATIONS 

NODC DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 

YEAR HOUR LATITUDE LONGITUDE UNCORRECTED] DEPTH 

wind | awewo.] ain | AIR TEMPERATURE {ye a eeen al ac 
HGT. | PRESS iy) WEATHER eee pee ew pear efon | e 

[50 3 | Hea 
SUBSURFACE OBSERVATIONS 

SAMPLE Tage) S%O ot DAD O2mi/ Ve 
DEPTH (M) y y v vy v v 

STD 0000 —Ol 66 |/34 13 27 49 |0 000 WH  Di 4712 9 
OBS 0000 —O1 66 |34 13 27 49 T1570 4712 9 

STD 0010 -O1 67 (34 13 27 49/0 006 7 Se 4713 3 
OBS 0010 -O1 67 |34 13 27 49 W Sis) 4713 3 

STD 0020 “O01 67 |34 12 2a een | OMOliZ: mw le) 4713 9 

ORS 0020 -O1 67 |34 12 27 48 wv. BE 4713 9 

STD 0030 =O1 74 |324 14 Zi ee 21On | OMOns uv Se 4713 5 

O83 0030 “O01 74/34 14 2a BAO Tee esas 4713 5 
STD 0050 “01 78/134 23 2 ST le) (2S) 16 2 als} 4714 4 

OBS 0050 “O01 78 |34 23 PAT '3) Th wv. ws 4714 4 

STD 0075 —Ol 83 1/134 28 27 62/0 042 67) 4715 3 
OBS 0075 —=O1 83 |34 28 Zi W162 Sones) 4715 3 

STD 0100 —O1 81/134 28 Zr Ole OMO5e: GS 12 4717 1 
OBS 0100 —O1l 81/34 31% | 27 64% & (2 STE LT/ Sh 

STD 0150 —O01 79 |34 29 2A On| OMiO kari @ (53) 4720 5 
ogg 0150 -01 79 |34 29 ATi  (5),22 (sy (8) 5) 4720 5 

STD 0200 —O1 33 |34 33 Br {ot |fo) ifo)(@) @ 27 4730 9 | 
oRS 0200 foyik By) |e sh} at 64 (27h 4730 9 

STD 0250 -00 71/34 40 Pi (sxsi |) a2 3) tl 4743 8 

ORG 0250 -00 71/134 40 Qu eis} byt) 4743 8 

STD 0300 -“00 46/34 44 27 70/0 142 5 oP 4750 8 
ORS 0300 -00 46134 44 2 70) Bi 4750 8 

STD 0400 01 15/34 64 aaa OMeSIO 4 48 4782 0 

ORG 0400 O01 15/34 64 Path TT 4 48 4782 0 
OBS 0499 O01 45 (34 71 Zr so) 4 28 4792 6 

STD 0500 O01 45/34 71 27 80]|0 214 4 28 4792 7 
OBS 0599 -00 72434 28%] 27 58% 4763 9 

STD 0600 yi SS) eyes 7 ah 27 8110 246 4 33 4797 7 

ORS 0799 01 26 |34 71 2 132 4 40 4807 6 

STD 0800 01 26/34 71 2? 2 Io Bil) 4 40 4807 7 

ORS 0998 Ol 09/34 71 2r 83 4 41 4817 0 
STD 1000 01 09 (34 71 2y wE) (0) Bre 4 41 4817 1 

OBS 1198 00 94/34 71 27 84 4 58 4826 6 

STD 1200 00 94/34 71 27 84/0 432 4 58 4826 7 

ORS 1498 OOM 82534472 Zt — {3}'3) 4 61 4842 7 

STD 1500 00 82 |34 72 27 8510 519 Ue {ajal 4842 8 

OBS 1977 00 64 |34 70 Bi (33 (2 4868 4 
STD 2000 00 63/34 70 27 851/10 662 4 63 4869 6 

OBS 2496 (0) So) EWA gale |] 2A Tahle) 4 74 4897 0 

STD 2500 00 50 |34 70 27 86|0 802 4 74 4897 2 
ORS 2996 00 44 |34 70 Pa hs) 4 77 4925 7 
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SURFACE OBSERVATIONS. 

NODC DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. Mo. | DAY | YEAR HOUR LATITUDE LONGITUDE UNCORRECTED] DEPTH 

[oas7al co20 [az [26 [asso [os | 76” o7s| i568” aww | 3478 [28 | 

SAMPLE Tec s%O ot = AD O2mi/\ 73 aaa 
DEPTH (M) v v v Y y y 

STD 0000 —O1l 48 |34 03 27 40/0 000 8 06 4715 3 
OBS 0000 —Ol1 48 34 03 Ze 40 8 06 4715 3 

STD 0010 -Ol1 48 34 04 2 SiN ON OOK, Sa 4716 0 
OBS 0010 -O1l 48 Sees 

STD 0020 “O01 45 |34 04 27 41 10 014 § @3 4717 0 
OBS 0020 —O1 45/34 04 2 Bil SiO) 4717 0 

STD 0030 =01 59/34 08 2th 450) 1020) Uv &ts 4715 6 
OBS 0030 =01 59 |324 08 Za ese 4715 6 

STD 0050 Ol tie (ees  ZIs) Ze Oem | OmOsn: ® 712 4713 0 
OBS 0050 =O 88 34 28 2H 2 6 76 4713 0 

STD 0075 Foil 82 je 29) 27 62)0 043 SS 3s) Cae Oe) 
08g 0075 Fol 82 se 29) 2 92 6 58 4715 5 

STD 0100 Soil 7S) |B BO) 2 2380 Ob 663 4717 5 
OBS 0100 o)il 7's) iev# io) Zee i (933) 4717 5 

STD 0150 ot Bas al 27 6410 078 © 27/ 4720 9 
OBS 0150 oll i (eer hal 2 Oe a 27/ 4720 9 

STD 0200 Pol 72 |e 33) 2X On| ON uOO Ss BO 4724 7 
OBS 0200 Ol 72 Isa 23) Zi (9) Oo 30) 4724 7 

STD 0250 =—O1 66 |34 33 2B 3 |@ 22 Guy 4728 6 
OBS 0250 Oil es jae 33) Bil (93) © Of 4728 6 

STD 0300 FOL ws 84 38) BT (8) 0) Ws) @ iil 4740 2 
OBS 0300 Oi ibs} 4 BS) Bi ye) Ss aal 4740 2 

STD 0400 @@ Ail ses — 33) Qi WE |@) W332 3 (00) 4770 5 
OBS 0400 @@ | Gal jes Be 20, fe 3 4770 5 

OBS 0479 O01 29/34 68 2 79) 4 43 4788 9 
STD 0500 ONS Sy SIGS 2 TO @ Zils 4 37 4791 1 

OBS 0576 O1 48 |34 73 Ay 2 4 22 4797 7 
STD 0600 @il Ge Bs 1) Zien Zn On 29) 4 24 4798 8 

ORS 0768 @il 2S) Bes 72Z 2 82 a 3)3) 4806 3 
STD 0800 OLZGn SZ 2 2/0 Bul 4 35 4807 8 

OBS 0960 Oil UO ie 72 27 84 4 37 4814 9 
STD 1000 @il 6/34 72 2 84 |) Brak 4 40 4816 7 

OBS 1154 OO Ses Sirah Bn Be 4 49 4824 0 
STD 1200 OO 25 34a ial 27 841|0 430 4 50 4826 4 

OBS 1444 OOMNS Zs Seo QT {ah 4 56 4839 4 
STD 1500 00 79 |34 70 27 K&|@ Bl 4 56 4842 3 

OBS 1931 00 62 |34 70 2 So) A 59 4865 3 
STD 2000 00 60 (34 70 AT (3G) |\o) G3) 4 61 4869 1 

OBS 2422 O@ Bil be Vo 27 86 4 72 4892 8 
STD 2500 00 50/34 70 27 86 ]|0 803 he 3) 4897 2 

OBS 2918 00 47 |34 69 Di (35) a 75 4921 5 
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SURFACE OBSERVATIONS 

REF. ION DEPTH SAMPLE 

00672| 0021 1960 76° 3475|[155° 497W 0457 

ar ae 
27 STD 8 52 | 4719 6 

OB 27 Bease lnaralone 
STD 8 4719 5 

0B 8 4719 5 
STD a 4720 & 

OB 8 4720 4 
oR 8 4719 8 

STD 8 4719 6 
OB 6 4717 6 

STD 6 Aa leh 
OBS 0073 4719 5 

STD 0075 |-o1 55 [34 29 6 4719 8 
ops 0097 +|-01 52 |34 29 6 4721 6 

STD 0100 |-o1 53 [34 29 6 4721 6 
ons 0146 |-01 65 [34 32 6 4722 6 | 

STD 0150 [-ol 67/34 32 6 4722 5 | 
OBS 0195 |-01 79/34 33 6 4723 3 

STD mo ikon Wiha 32 6 4723 6 
ops 0243 |-o1 80/34 35 6 4726 1 

STD 0250 |-01 80|34 35 6 4726 5 | 
ops 0292 |-o1 80 (34 35 6 4729 0 : 

STD 0300 |-01 80 (34 35 6 4729 5 
ops 0390 |-01 77 (34 35 6 4735 3 | 
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rn et 
NO. | wo. | pay | year [Hour | catituoe | LONGITUDE UNCORRECTED] DEPTH 

WN ANEMO.| AIR WATER 

COL.| TRANS. 

fis foe |_| 78 Wal 
SAMPLE 

DEPTH (M) 

STD 8 9 
OB 8 9 

STD 0 007 8 7 

ops 0010 |=-01 11 8 7 
OBS 0019 =O01 09 8 5 

STD 0020 =O1 09 0 014 8 6 

ond 0028 = (Ose kOm | SCeu OG 2 “42 8 1 

STD 0030 -01 10/34 O7 27 4210 021 8 2 

ORS 0047 =01 124/34 14 27 48 8 3 

STD 0050 “01 12/34 14 27 48 |0 034 8 4 

OBS 0071 -01 417/34 18 Bi D2 i 1 
STD 0075 ol il ee We) 27 521/10 048 7 1 

OBS 0094 Oi Be 84 22 Dal '5)'3) 6 6 

STD 0100 -Ol 37 |34 22 Zee Om Ole, 6 8 
OBS 0141 “O01 42/34 24 2h De, 6 6 

STD 0150 “01 43/134 25 27 5810 088 6 0 

ORS 0188 -01 48/134 27 Qi (0) 6 5 

STD 0200 -0O1 52 |34 27 27 60/0 113 6 6 

OBS 0236 =01 59/34 29 2 2 6 V 

STD 0250 -01 60/34 30 27 @O3\ |o ws7 6 5 

ORS 0283 Soil @2 se sil 2 63 6 1 
STD 0300 —O1 64 |34 32 27 64/0 159 6 9 

324 33 2Y 5) 6 4 aa 0379 -Ol 78 
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SURFACE OBSERVATIONS 

7 0023 | 12 27 | 1960] 07 Tine OOFST|MISSh mea 0329 02 [18 [i 2e [pee Oe ow” [TR T OC Samer Vea Up ROSE RN ROE 

DEPTH (M) y y v y y y 

STD 0000 32 |34 14 27 49 |0 000 Th 1330) 4718 3 

OBS 0000 34 14 ATi eS) 16 ei2X0) 4718 3 
STD 0010 34 14 27 49 |0 006 1 2i9) 4719 1 

OBS 0010 34 14 27 49 eo) 4719 1 
STD 0020 =O 29M S40 14 Ai GS) jlo) (oil 2 7 46 4720 0 

OBS 0020 One 20 a See: 27 49 7 46 4720 0 
STD 0030 -O1 31/34 14 27 49 }0 018 UBS) 4720 3 

OBS 0030 “Ol 31/34 14 27 49 Y ay) 4720 3 
STD 0050 O15) 36 (34) 17 2) 51/0) 030 7 #14 4720 8 

OBS 0050 Ole) Sem Satin Cle gayi tals 4720 8 
STD 0075 Fs) Bish eis) 27 53 |0 044 (131) 4722 5 

OBS 0075 Oly 3553459 Aq | SYS} 6 83 4722 5 
STD 0100 Ole) S35 /s ue 9 2% 53/0 058 i) 1/8) 4724 3 

OBS 0100 oil hs} |isies lt) 27h) 33 Ss 4724 3 
STD 0150 =O a) 345134523 27 56 }j0 085 Ceeas 4727 3 

OBS 0150 it SY eS 25} 27 56 6 26 4727 3 
STD 0200 =O1 34 |34 27 2 BS) I ial ey 2S) 4730 5 

OBS 0200 Foyt eK IG 27 2 BS) @ 23) 4730 5 

STATION 
POSITION SONIC MAX. 

DEPTH SAMPLE 
| wo. | pay | year | HOUR LATITUDE LONGITUDE UNCORRECTED] DEPTH 

peter] om [oar [ om 
re [or 7st | poral | [eae 

SUBSURFACE OBSERVATIONS 
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OS SL a OBSERVATIONS 

DATE Cl Peso sonic MAX. 

EPTH SAMPLE 
YEAR HOUR LATITUDE | toncituve | | tonarruve _funconrecteo DEPTH 

27 | 1960 | 22 | 76_ 30/s| 153. 53 w | 0549 | 05 | 

ANEMO.| AIR AIR TEMPERATURE HUMID | croup | sea | SWELL WATER 

HGT. | PRESS ity |VEATH vis. on Tres] wm [ar ane] |e 
91 cote Rats 

STATION 

DEPTH (M) 

Sion 4716 0 
(gil 4716 0 
a (39) 4716 1 
 @S 4716 1 
8558 4716 2 
8) 58 4716 2 
8 47 4715 8 
8 47 4715 8 
i 0)'D 4718 5 
SiO 4718 5 
7 34 4719 2 
7 34 4719 5* 
o 79 4719 5 
© 79) 4719 5 
Be) 4722 8 
@ 35) 4722 8 
6 60 4724 4 
6 60 4724 4 
6 56 4727 7 
6 56 4728 3% 
6 57 4730 8 
S By 4730 8 
® Bg 4736 6 
i BG) 4736 6 
2) 28) 4770 5 
3 28 4770 5 
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SURFACE OBSERVATIONS 

POSITION 
STATION 

0025 

ANEMO. AIR AIR TEMPERATURE HUMID- 

HGT. PRESS ITY Ri 
DRYY WET nea A TRANS. 

SAMPLE 
DEPTH (M) 

STD 8 8 
OB 8 8 

STD 8 6 
OB 8 6 

STD 8 6 
OBS 0020 —-Ol 68 |34 09 27 46 8 09 | 4713 6 

STD 0030 =01 67 (34 10 27 47/0 019 8 19 | 4714 4 
OBS 0030 =01 67 (34 10 DT 27 8 19 4714 4 

STD 0050 -01 83 (34 09 27 46]|0 031 7 20 | 4713 0 
OBS| 0050 —-Ol1 83134 09 27 46 7 20 | 4713 0 

STD 0075 =01 78 |34 28 27 61/0 045 Ok 4716 1 
ORS 0075 -01 78/134 28 Dit Gul 7% Oil 4716 1 

STD 0100 O01 75 [34 30 27 6310 057 7 (Oil 4718 2 
OBS) 0100 =01 75 |34 30 Pi, 163 7 @il 4718 2 

STD 0150 =0l 66/34 31 27 64/0 080 6 90 | 4722 6 
ORS 0150 -O1 66/34 31 27 oli 6 90 | 4722 6 

STD 0200 -01 66/34 31 27 64/0 103 6 84 | 4725 6 
ORS 0200 =01 66/34 31 27 64 6 84 | 4725 6 

STD 0250 -01 71/34 32 2 GA )0 125 6 93 4727 8 
ORS 0250 =-0l1 71/134 32 Dr (li 6 93 4727 8 

STD 0300 =01 55/34 34 27 66/0 147 6 75 4733 4 
ond 0300 -01 55 (34 34 27 66 6 75 4733 4 

STD 0400 00 44/34 55 PT Tilt \{o) 1) 7/ 5 18 4771 0 
ORS 0400 00 44/34 55 Dy tl: 5 18 4771 0 
OBS 0494 01 35/34 68 27 "9 4 24 | 4790 7 

STD 0500 01 36 (34 68 Pie SMO 222 4 24 | 4791 2 
a 0593 01 49/34 71 27 (0 ZO 4798 8 

STD 0600 Oil ABBA Wal 27 80/0 255 a Dil 4799 1 
OBS 0791 01 31 (34 73 27 83 4 32 4808 0 

STD 0800 Ol 30 (34 73 27 83/0 319 4 32 4808 4 
ORS) 0989 Oil a2 pA 72 27 83 4 32 4816 9 

STD 1000 Ol LINisiaa 2 27 8310 379 4 33 4817 4 
ORS| 1187 00 95/34 72 27  faG 4 44 4826 2 

STD 1200 00 94 (134 72 27 85 |0 438 4 44 | 4826 8 
ORS| 1484 00 82/34 71 27 85 4 53 4841 8 

STD 1500 Oo) il je 7al 27 85 |0 525 4 53 4842 6 
ORS} 1980 00 64 (34 70 27 85 4 60 4868 5 

STD 2000 00 64 (34 70 27 8510 669 4 60 4869 7 
ORS| 2476 OQ Sil Be Wi 27 86 4 66 4896 0 

STD 2500 00 50/34 71 27 86 |0 808 4 66 4897 3 
ORS 2974 00 09 |34 70 27 88 4 67 4919 1 
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NODC 
REF. STATION 
NO. 

SURFACE OBSERVATIONS 

ANEMO. 
HGT. 

AIR 
PRESS 

90 

POSITION 

ORS 

ORS 

SAMP! 
| DEPTH 

LE Teac 
(M) 

s%O 

COL.} TRANS. 

0000 
0000 
0010 
0010 
0020 
0020 
0030 
0030 
0050 
0050 
0075 
0075 
0100 
0100 
0150 
0150 
0200 
0200 
0250 
0250 
0300 
0300 
0400 
0400 
0500 
0500 
0600 
0600 
0800 
0800 
1000 
1000 
1200 
1200 
1500 
1500 
2000 
2000 
2500 
2500 
3000 

es 
-01 
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SURFACE OBSERVATIONS q 

POSITION SONIC MAX. 
DEPTH SAMPLE i 

UNCORRECTED] DEPTH 

° 7 ° 

SAMPLE 
DEPTH (M) 

000 8 38 4714 7 
8 38 4714 7 

007 8 34 4714 7 | 
By eh | aaa 9p 

014 8 33 4715 3 . | 
8 33 4715 3 ® 

021 8 04 4714 3 | 
8 04 4714 3 4 

034 WH Wil 4715 3 . 
7 Wil 4715 3 A 

0 048 6 66 4715 9 
6 66 4715 9 

0 060 6 58 4717 8 
6 58 4717 8 

0 084 (Bil 4721 6 
6 5] 4721 6 

0 106 6 43 4725 3 
6 43 4725 3 

0 129 @ Sil 4730 6 
6 31 4730 6 

0 151 5 99 4740 6 
5 99 4740 6 

0 190 4 85 aS) il 
e135) 4773 1 
4 35 4789 9 

Omz2s 4 33 4791 1 
A Be) 4798 0 

0 258 425 4798 7 
Da 4806 9 

0 319 4 28 4807 7 
4 33 4815 9 

0 377 4 35 4816 9 
4 46 4825 4 

0 435 A RG 4826 8 
4 54 4840 9” 

522 4 54 4842 5 
4 60 4867 2 

665 4 60 4869 3 
4 64 4895 0 

0 805 4 64 4897 2 
4 68 4923 5 
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SURFACE OBSERVATIONS 

DATE POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
a HOUR LATITUDE LONGITUDE UNCORRECTED] DEPTH 

7 

[ems 

SAMPLE 
DEPTH (M) 

STD 8 0 
OBS 0000 —“O1l 44 |34 03 27 40 8 24 4716 0 

STD 0010 -O1 52 134 04 2% 410 O0%7 Seo 4715 3 
OBS 0010 -O1 52/134 04 Qiu al S| al(o) 4715 3 

STD 0020 =O) 547134 05 27 42/0 014 Ciel) 4715 6 

OBS 0020 “O01 54/34 05 27 42 Gs) 4715 6 
STD 0030 =O 5) 637/314 05 27 4210 020 7 © 4714 8 

OBS 0030 -O1 63 |34 05 27 42 7 @8 4714 8 

STD 0050 i 7) eis Ai a OmOse 7 46 AST Als) 

ORS) 0050 —O1 70 |34 15 Zi 'syab Y &S 4715 3 

STD 0075 =O01 73 |324 30 27 63 40 046 2 4717 0 

ORS 0075 —O1 73 |34 30 Qu 63 @ V2 4717 0 

STD 0100 =01 72 134 31 27 64 )0 057 (  3)5) 4718 7 

ORS 0100 FOL 72 84 sil 27 64 © 85 4718 7 

STD 0150 —O1 75 |34 32 27 65 |0 080 (ile) 4721 2 
ORS 0150 Oi 7 | sy 2 OD 6 56 4721 2 

STD 0200 =O1 74 134 33 Bil (si'5) |\a) ilo) 6 BS 4724 4 
ORS 0200 “O01 74 |34 33 2 5) @ We 4724 4 

OBG 0225 =O01 66/34 35 2 (st 59) 4727 2 
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SURFACE OBSERVATIONS 

DATE POSITION SONIC MAX. | 

STATION DEPTH SAMPLE 
; DAY YEAR HOUR UNCORRECTED} DEPTH / 

SAMPLE Ozmi/ q 
DEPTH (M) : 

STD 0000 |-01 74(|34 28 | 27 61/0 000 |6 92 | 4712 3 
ORS 0000 «=(|\-01 74/34 28 | 27 61 a G2 || Cafe 2 . 

STN Golo I-01 751184 26 | 27 600 005 l6 94 | 4712 6 q 
OBS 0010 [-01 75 |34 26 | 27 60 6 94 | 4712 6 

STD 0020 |-01 75/34 28 | 27 61/0 010 |6 95 | 4713 3 
ons} 0020 |-01 75 |34 28 | 27 61 6 95 | 4713 3 : 

STD G@O50) TAOLe 7eNs4 wens ben | Olt) CHISIN |GNmoe lm tane 
ong 0030 |-o1 78134 27 | 27 61 gieek lwaniaes 

STD 0050 |-01 79/34 27 | 27 61/0 025 |6 95 | 4714 4 ’ 
ops 0050 |-01 79|34 27 | 27 61 6 95 | 4714 4 : 

STD Oovs ll-ole v4elsa Geen || en )emlooses lors) leeamlens } 
ops 0075 |-ol 74/34 28 | 27 61 6 79 | 4716 8 

STD Ol00 ‘=o18 7184 S328 | 27  64ilo ofe—8 lennon paras, 9 
OBS 0100 |=01 71/34 32 | 27 64 S Bi || eile 

STD 0150 |-01 69/34 32 | 27 64/0 071 |6 61 | 4722 2 
ORS 0150 |=01 69/34 32 | 27 64 S Ail |) 4722 2 

STD 0200 |[-01 70/34 33 | 27 65/0093 |6 62 | 4725 0 
ons 0200 l=01 70 (34 33 | 27 65 6nee lee7 250 

STD | 0250 [+01 70(|34 34 | 27 66/0 114 |6 62 | 4728 1 
ORS 0250 [-01 70/34 34 | 27 66 6 62 | 47268 a 
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SURFACE OBSERVATIONS 

NODC 
REF. STATION 

- LONGITUDE 

= 7 
151 48 W 

CLOUD SEA 
EATHE 

TYPE| AMT. DIR. | AMT. 

71/0] 8| ME maers 
SUBSURFACE OBSERVATIONS 

SAMPLE ioc s%O ot = AD Oz2mi/ Ve 
DEPTH (M) v v v Vv v 

STD nae FO) lis} ie ils) 27 52 |0 000 to SB 4720 7 
OBS 0000 Fa) akis} feis S) 2. “Be WILD 4720 7 

STD 0010 od BO) ke 2 27 5410 006 tv 4719 5 
OBS 0010 Oa So 34s 20) 2m 34 to 17 4719 5 
ORG 0019 Foil 27 |i No) Zit 23} 7 86 4720 5 

STD 0020 On A884 20) 2it Bz) |e) Oral 7% (36 4720 4 
org 0029 o)il ha} isis Zl 27 54 7 84 4720 2 

STD 0030 Oi Be (Be gil 27 54/0 017 vt 4720 2 
ORS 0048 oil hye elds Bal Bik ~!3)) tT @3 4720 7 

STD 0050 Oil) B77 (Ba Qi Zion OMmOAs UT 2 4720 8 
ops 0073 Fol Bris 23 2 Be et Gi 4722 3 

STD 0075 Oia Seo 27 56)0 041 t 3B 4722 4 
OBS 0097 FaOdh | 2s eis ae) Zo eno) 4722 9 

STD 0100 FL rs} iste} 27 56 |0 054 WT (Os 4722 9 
OBS 0145 Oi Be iG Bb) 27 | Sy 4724 3 

STD 0150 Pol 393 Be 25 27 58 |0 080 G@ 9) 4724 4 
ORG 0194 Fo) Sal) 4s ats} 2 Sil 6 88 4725 9 

STD 0200 Foil @il (Be 23} Zui Onn OmeOD 6 86 4726 2 
ORS 0242 =O1 64 |324 30 2 @3 6 74 4728 3 

STD 0250 =O1 64 |34 30 27 3 |) 128 © 73 4728 8 
OBS 0291 Oil 2 ed Zio) 2y 2 © 7/0) 4731 1 

STD 0300 -Ol1 65/34 30 2 © 0 si 6 70 4731 6 
ong 0389 Oil il W432 ZO: & 7 4736 1 

STD 0400 Oi 72 |x 32 27 64/0 196 6 69 4736 6 
ORS 0451 PO Wo Ba 32 2 65 © ©3 4739 0 

STD 0500 Poi 4a ge 27 (95) |) 238 © il 4742 2 
oS 0542 rol a4 38 27 5) @ 9 4744 9 

STD 0600 Pod vil (Ba Be tie Olen Oe2a(e) © 59 4748 7 
OBS 0727 Fojil ys} [645 NS) Qi (oie) @ 8%) 4756 8 

STD 0800 -O1 54 |34 38 2H @8) |@ BST 6 48 4763 5 
ORS 0916 -“O1 18/34 41 2 TO © 1% 4776 2 
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SURFACE OBSERVATIONS 

NODC DATE POSITION aa 

oe ee AIR AIR TEMPERATURE i =| SWELL 

Fis[os | Le [or fer ef et tof efes] at 121-4 
SUBSURFACE OBSERVATIONS 

SAMPLE 
DEPTH (M) 

Ozmi/I 

DQOnIgnTnnyawiwany vaa tn NNODOONNDOPRPRPrYPOwOO NANNY 
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SURFACE OBSERVATIONS 

00672 

SONIC MAX. 
SAMPLE 
DEPTH 

7B) VO SZ 

POSITION 

DEPTH 
LATITUDE LONGITUDE UNCORRECTED 

ANEMO. 
HGT. 

AIR 
PRESS 

92 87 

SUBSURFACE OBSERVATIONS 

SAMPLE ree S%O ot = AD OzmI/ Ve 
DEPTH (M) v v v v v v 

STD 0000 “O01 54 |34 04 27 41 10 000 Cue 4714 4 

OBS 0000 —O1 54 134 04 Dae © Cl, 8925 4714 4 

STD 0010 —01 53/34 04 27 41/10 007 3} chlo) Giy/iiay 12 

OBS 0010 -01 53 |34 04 27 41 3} (9) 4715 2 

STD 0020 —O1l 53 134 05 27 42/0 013 3} 25) 4715 8 
OBS 0020 F@il 82) |e 5 27 42 gS) 4715 8 

STD i 0030 -0O1 55/134 04 27 41/0 020 822 4716 0 
OBS 0030 “01 55/134 04 27 41 G2 4716 0 

STD 0050 “O01 66 |34 06 27 4310 033 u. os 4715 6 

as 0050 =O1 66/34 06 27 43 7Y 93 4715 6 
STD 0075 “Ol 69 |34 27 27 60/0 048 6 70 4717 5 

OBS 0075 Oil OE) eh 27/ 2 (S(0) © 7/0) 4717 5 

STD 0100 -0O1 68/34 28 2By (il |@ Oo@ is) &i(0) 4719 2 
OBS 0100 -0O1 68 |/34 28 2 il  5)(0) 4719 2 

STD 0150 =Od 74 34) 31 27 64/0 083 © 50) 4721 3 

OBS 0150 -O1 74 |34 31 27 64 6 50 4721 3 
STD 0200 “01 59/34 34 27 66]j0 105 6 33) 4726 8 

OBS 0200 “O01 59 |34 34 27 66 © 33) 4726 8 

STD 0250 Foil 40 S44 87 Ziel OMmeear; 6 14 4732 9 
OBS 0250 -01 40/34 37 27 68 6 14 4732 9 

STD 0300 =00 22/134 47 27 il lo dAy? 35) 4754 7 

OBS 0300 =00 22/134 47 Bq 71 5 65 4754 7 

STD 0400 Ol 38/34 67 2 Wei ile) alts 4 33 4785 5 

0400 Qi Be i467 2y ie 4 33 4785 5 
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SURFACE OBSERVATIONS 

Pa [| ae — i a 
raacidaess fer [ae eel ee [to pom me OR ES 
poet AIR HUMID- | croup | | swe | | water | 

aie aro a we eo 
SUBSURFACE OBSERVATIONS 

SAMPLE be a ZAD eee 
DEPTH (M) 

OBS 0436 02 06%34 50 27 59% 14 4796 
STD 0500 02 21/34 53 27 60/0 336 13 4803 

OBS 0524 04 28%34 94% | 27 73% 4835 

STD 0000 00 |O0 000 7 4791 5 
OBS 0000 3 oa 2) yy 00 U = 4791 5 

STD 0010 03 64 |33 94 27 00 |0 011 We ail 4791 7 
OBS 0010 03 64/33 94 21 00 Wo Shil 4791 7 
OBS 0019 Oz) gis} ich Oe PT (ojat Y BO 4790 7 

STD 0020 jz} Bg} leicht 27 01/)0 021 t ae 4790 7 
OBS 0028 03 49/33 94 2i 02 3 4790 7 

STD 0030 03 42 133 94 27 0200032 ST 4789 8 
OBS 0047 02 69/33 94 Zins 7 48 4780 5 

STD 0050 O20 R25 |830 595) 2 210) 052 v 32 4778 2 
OBS 0071 jl 2e |e) | SY) 27 24 YD 4761 3 

STD 0075 oo) SIE} lis} SIS) 27 26 |0 074 ete i 4756 6 
OBS 0094 =00 23 |34 00 2 Ss} 7% BO 4740 2 

STD 0100 =00 25 |34 00 27 3310 094 7 86 4740 3 
OBS 0141 -00 41/34 02 Pip ci Te thy 4740 3 

STD 0150 =00 55 |34 02 27 Se Ho) waa uv 8 4738 7 
OBS 0188 =O00 71/34 04 Ba isis) 4738 6 

STD 0200 —“00 57 |34 08 27 41/40 165 7 alts 4741 6 
OBS 0236 00 12 |34 20 el nS :) 6 30 4754 9 

STD 0250 io) ©y Ieee 27 2) DOR Oo, 2) (0)S) 4764 3 
OBS 0284 01 70/34 40 27 54 4 57 4782 2 

STD 0300 O01 80/34 41 27 54 ]0 226 4 42 4784 6 
OBS 0381 02 21/34 47 2m 1 55 4 05 4795 6 

STD 0400 02 21/34 48 27 56 ]0 282 4 09 4796 8 
4 oF 
4 0 

3" 

STD 0600 02 21/34 58 27 64/0 387 4 11 4809 1 
OBS 0698 02 05%34 62 27 69% 4 09 4812 & 

STD 0800 02 16/34 66 2Y Til (O “7/9) 4 75 4820 7 
OBS 0872 02 13 |34 68 2 3 4 97 4824 6 

STD 1000 02 07 134 72 27 760 562 4 73 4831 5 
OBS 1045 02 04 134 73 Ot Tt 4 64 4833 8 

STD 1200 (0) ee eC a) Zee | Omoso 5 42 4841 1 
OBS 1308 01 82/34 28%] 27 43% 5 76 4844 2 

STD 1500 Ol 66 |34 73 27 80]|0 750 Son 4855 3 
OBS 1746 O01 47/34 73 2U &2 5 41 4867 1 

STD 2000 Oise S 27 83 |0 924 Gs a(S) 4879 2 
OBS 2190 jal abe) ek 172 2 ths) 4 52 4888 3 

STD 2500 34 70 4 55 
OBS 2644 O01 65434 68 27 76% 4 57 4922 6 
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SURFACE OBSERVATIONS 

DATE POSITION 

HGT. PRESS 

ho[ze | [2 
SUBSURFACE OBSERVATIONS 

SAMPLE T°c $%O ot EAD O:mi/I Ve 
DEPTH (M) v v v v v v 

STD 0000 @z} ali jess} Sil 27 02 j0 000 7 47 4784 2 
OBS 0000 Oz Ue Bo il any 02 7 47 4784 2 

STD 0010 @e UO |e Oil 27 02/0 010 7 46 4784 8 
OBS 0010 @3 Weipa . Or Zt Oe. 4784 8 

STD 0020 O37 00) 2392 Zu ee Om | OO 7 46 4783 2 

OBS 0020 O2N OOF S35 S2 ZOD 7 46 4783 2 
OBS 0029 @2 89 |g Os 27 08 7 46 4782 3 

STD 0030 02 84/33 95 27 08 |0 031 7 48 4781 6 
OBS 0048 Qi © |ps BYU iS) UY V3 4765 5 

STD 0050 Oy 405/33) 96 Tee OMOrES) oy tee 4762 0 
OBS 0072 -00 54 |34 00 BY 39 uv 73 4734 1 

STD 0075 =00 59/34 00 2m 3590) 017.0 ns 4733 6 
OBS 0097 =-00 85 |34 02 2 Si we 4730 9 

STD 0100 -00 85 |34 02 27 37/10 088 Ue 4731 1 
OBS 0145 -00 77 |34 09 2a 43 vy Be 4735 3 

STD 0150 -00 72 |34 10 27 43 )0 122 VT 28 4736 4 
OBS 0194 -00 21 |34 18 27 48 6 72 4747 2 

STD 0200 =-00 12 |34 20 27 49 |0 153 6 58 4749 1 
OBS 0243 00 59 |34 31 Zt oe 5 6%) 4762 9 

STD 0250 00 76 34 33 27 5410 182 5 48 4765 9 
OBS 0293 Oi By ee ae) QY NT 4 68 4780 9 

STD 0300 01 59/34 44 2 Den OMmZO9 4 63 4781 7 
OBS 0391 O01 84/34 53 20 3) 4 23 4791 1 

STD 0400 Ol 88/34 54 27 63 ]0 260 4 26 4792 3 
OBS 0476 02 11/34 60 Zoo 4 29 4800 4 

STD 0500 02 12/34 61 27 67/0 306 4 14 4802 0 
OBS 0572 OZ 2b |s4eS 2 V0 3 85 4806 9 

STD 0600 OZ 1a) 3466 27 Til | 3a io) ICS 4808 6 
OBS 0668 O1 83434 65* | 27 73 4 55 4808 O* 
OBS 0762 @2 is) Be Tal 20 2) 4 35 4818 2 

STD 0800 02 08 /34 71 27 75/0 432 4 39 4819 7 
OBS 0954 @il OB ise 72 2 Ui 4 52 4826 7 

STD 1000 O01 90/34 73 27 79 |0 508 40 57 4829 1 
OBS 1146 Ol 81/34 74 27 80 4 66 4836 5 

STD 1200 01 76/34 74 27 80 |0 580 4 48 4839 0 
OBS 1434 01 56/34 74 2y Ze 4 43 4849 9 

STD 1500 01 50/34 74 27 82/0 684 4 78 4853 0 
OBS 1627 Ol 40/134 73 27 32 5 26 4859 0 
OBS 1918 34 73 3 3 
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Se [ow [vo | 

HGT. PRESS eo] om | 
forfaz | [20 [os ole a 

STD 
OB 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OBS 0137 

STD 
OBS 0184 

STD 
STD 

OBS 0281* 
STD 0300 Ol 43 |34 

OBS 0324 O01 60 |34 
OBS 0378* 02 03434 
OBS 0384 01 81 |34 

STD 0400 Ol 83 |34 
OBS 0444 01 91 |34 

STD 0500 02 08 |34 
OBS 0508 02 10 |34 

STD 0600 02 05 |34 
OBS 0632 02 03 |34 
OBS 0760 (jal ys 

STD 0800 Ol 93 |34 
OBS 0964 01 77 |34 

STD 1000 01 74 34 
OBS 1108 O01 64 |34 

STD 1200 34 
OBS 1342 34 
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SURFACE OBSERVATIONS 

NODC DATE POSITION SONIC 
REF. STATION DEPTH 

LATITUDE | toncrtupe UNCORRECTED 

be 22 sillage  Ss1 Ww 2834 

SUBSURFACE OBSERVATIONS 

SAMPLE Tree $s%O 
DEPTH (M) 

8 4779 1 
8 4779 1 
7 4779 2 
7 4779 3 
7 4779 5 
7 4779 4 

4779 6 
7 4776 6 

4758 6 
1 4750 9 
if 4728 4 
1 4729 3 
7 4731 4 
i 4732 5 
iG 4736 7 
i 4739 9 
6 4748 4 
6 4753 9 
5 4768 4 
4 4785 7 

2 G55\0 283 4 62 4779 7 
21 (ae) 4 42 4783 7 
27 68% 4 00 4793 5™ 
AY 1) 4 17 4790 6 
27 70/0 227 4 28 4791 9 
By fal 4 39 4795 8 
2) 3m O 267 4 10 4801 7 
27 74 4 08 4802 6 
27 760 306 4 26 4807 4 
Ze year 4 34 4809 0 
2 ti 4 73 4815 8 
27 78 )0 380 4 61 4817 6 
2 810 4 47 4825 1 
an 8)0) 45! 4 58 4826 8 
2 {sil 4 81 4831 7 

4 81 
4 80 

MAX. 
SAMPLE 
DEPTH 



SURFACE OBSERVATIONS 

NODC POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. , UNCORRECTED] DEPTH 

SAMPLE 
DEPTH (M) 

STD U 3 
0 3 

OB i 1 
STD 0 007 1 0 

OBS 0018 Ol 67 1 1 
STD 0020 O01 67 34 21 27 39/0 814 On 4765 2 

OBS 0028 O01 68 |34 22 By 3 Yt ©) 4765 9 
STD 0030 O01 62 )34 22 27 400 021 GY 2 4765 1 

OBS 0046 00 98 |34 24 27 46 Y 8&9 4756 7 
STD 0050 00 63/34 24 27 48 |0 034 VY 38) 4751 7 

OBS 0069 =00 58/34 26 21) BS 7 &9 4734 5 
STD 0075 =00) 73 |384 26 27 56/0 048 Y wy 4732 5 

OBS 0093 -01 08 |34 28 2m 39 7 80 4728 2 
STD 0100 Soi tS) Bes 2s) 27 60/0 061 % "9 4727 0 

OBS 0141 “O01 42/34 35 27 66 Bal 4726 0 
STD 0150 “01 30/34 37 27 671)|0 084 7 24 4728 5 

OBS 0189 -00 75 |34 46 Qu 3) 6 26 4739 8 
STD 0200 =00 61/34 48 27 74/0 104 6 09 4742 7 

OBS 0238 00 00 |34 56 Zt Ui 5 44 4754 7 
STD 0250 00 32 |34 60 DT HS) Io) 2a) Seely 4760 5 

OBS 0286 01 06 |34 68 2u Bil 4 52 4774 0 
STD | 0300 @il alt |G AU (Slo) |e) WB7 4 43 4775 6 

OBS 0385 01 30/34 70 Qu Bil Cee yatic} 4783 6 
STD 0400 Oil. BO Be il Za on OMe 4 15 4784 5 

OBS 0445 OD 29/34) 73 27 83 Gare! 4787 1 
STD 0500 01 27 |34 73 27 (33) |) 9s} 4 29 4790 1 

OBS 0535 Ol 25 134 73 27 82) 4 34 4791 9 
STD 0600 01 20/34 72 27 8310 228 4 44 4795 0 

OBS 0624 O01 18 |34 72 air 33) 4 48 4796 1 
OBS 0714 Ol 14/34 73 27 84 4 21 4800 9 

STD 0800 jal Oy ees 7/2 27 84/0 287 4 34 4804 9 
OBS 0892 01 00/34 71 2y &% 4 44 4809 3 

STD 1000 (oye) De) eyes zal 27 84/0 345 4 49 4814 7 
OBS 1072 00 89/34 71 27 84 4 bul! 4818 4 

STD 1200 @0) ail jst al 27 85 10 403 4 52 4824 8 
OBS 1342 00 74 |34 70 27 84 4 54 4832 2 

STD 1500 00 67 |34 70 27 850 488 4 61 4840 5 
OBS 1794 00 56 |34 69 Di (3) 4 71 4856 3 

STD 2000 34 70 4 76 
OBS 2245 34 71 4 81 

155 



[ar [os ofoe of sel es To [20] 

SURFACE OBSERVATIONS 

DATE POSITION SONIC MAX. 

STATION DEPTH SAMPLE 
. | mo. | pay | YEAR HOUR LATITUDE LONGITUDE UNCORRECTED) DEPTH 

= / 00672] 0037 1961| 00 [59° 19/58 
ain | AIRTEMPERATURE | cLoup | sea | SWELL 

PRESS trys | EAToer 

SAMPLE ac) s%O ot Z=AD O: vt 
DEPTH (M) v v v v Vv 7 

02 410(|34 12 27 

mi/i 

53 

PRPPRPPPPPPPPPPRPPPRPRP PRP OOOIII IIIT NHH 
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EEA BEE: 

4769 
4769 
4770 
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SURFACE OBSERVATIONS 

DATE POSITION 

MO. | DAY | YEAR HOUR 

(op 27 | 1961 | 04 

SUBSURFACE OBSERVATIONS 

SAMPLE in ot ZAD OzmI/I 7 
DEPTH (M) v oe || Vv v y v 

27 16 {0 000 Gress 4711 0 
2 we 6 i) 4711 0 
Pe LOMO MOOS 6 90 4710 6 

2Yy ike 6) 9/0 4710 6 

27 17/0 018 6 84 4711 5 

2 hy 6 84 4711 5 

27 41/0 026 6 45 4713 0 

27 41 6 45 4713 0 
Ctr OmO4 9) @ 29 4713 7 

27 Sil © 25 4713 7 

By 35) \le) OSS) Bil 4715 9 

2Yy — Sh%) @ Bil 4715 9 

27 58/0 066 i (@)) 4720 5 
2 33} 6 09 4720 5 

Pa On a |OMO So 535 4744 4 
2 | Or 3) Sh3) 4744 4 

2 2 |e) wit 4 4&7 4772 9 

2 U2 4 47 4772 9 
2H WT |e) wets 4 31 4777 5 

QU, UT 4 31 4777 5 

27 7910 145 4 21 4782 2 

BY V9 4 21 4782 2 

27 &@ |e) 17s GG 4788 8 

27 BO) 4 16 4788 8 
2” Bil lO 20 4 20 4793 9 

BY Bil 4 20 4793 9 
27 821/10 241 4 30 4799 0 

QU 82 4 30 4799 0 
27 8410 302 4 37 4808 6 

27 84 4 37 4808 6 

27 84 |0 361 4 39 4817 9 

27 84 4 39 4817 9 

27 8510 420 4 53 4828 0 

2y IS 4 53 4828 0 

20 8510 DOT 4 58 4843 6 

2 33 4 58 4843 6 

27 86 |0 649 4 63 4869 8 

ZY we 4 63 4869 8 

4 80 
4 80 
4 80 
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SURFACE OBSERVATIONS 

NODC DATE POSITION SONIC MAX. 
: STATION DEPTH SAMPLE 

MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED] DEPTH 

01 27) eo aula mom 70° 21/S| 118° 56’W 2750 

CLOUD 

0039 

DEPTH (M) v v Vv Vv vy .7 

STD 27 2710 000 if) GOO 4713 5 

OB BU Pil ja 200 4713 5 
STD 27 26/0 008 if 02 4713 9 

OBS Zo (amO02 4713 9 

STD 20 27 10) OG 6596 4713 7 

OBS Pu Sai 6 96 4713 7 

STD 27 34 ]|0 024 + {33} 4713 5 

OB 2 eis 313) 4713 5 

OB Zion 6 26 4714 5 

STD ZT yi! Ilo) {0VS\7/ Oo 26 4714 7 

OBS 27 59 @ we 4718 6 
STD 0075 =01 60/34 25 Zion Om Obyy ala 4718 8 

OBS 0098 =91  33°/34 30 2 G2 by faiis) 4724 7 
STD 0100 =O1, 32513 30 Bi (37 \0) (oes) 2) [3\2 4725 0 | 

OBS 0148 =00 98 |34 36 2 865 5 68 4733 4 | 

STD 0150 =00 89 |34 37 27 66 |0 086 By (3) 4735 0 | 

OBS 0197 Qe) 72 es BD 2Y 2 4 69 4763 1 
STD 0200 00 77 |34 56 2 WS 10) Ahoy 4 66 4764 1 

OBS 0247 O01 36/34 64 2 3 4 28 4776 0 

STD 0250 O01 37 |34 64 2 TAK) 25) 4 28 4776 3 

ops 0296 O01 51/34 68 QU ot 4 23 4781 3 

STD 0300 01 52 |24 68 Pit TT N@) ikés) 4 23 4781 7 

OBS 0396 Qa BS) eva 7/il 2H TAS) 4 21 4788 5 

STD 0400 01 59 |34 71 AT TS) Mo) ab 7/7 ine 72a 4788 8 

OBS 0470 Qu Bey Sse 7/8} Bi ievil 4 a7 4792 1 

STD 0500 Qual pit BS 7/3} 27 Se SOW 209) 4 19 4793 6 

OBS 0564 Ol 47 |34 73 QU ele 4 22 4796 8 

STD 0600 Ol 44 |34 73 27 82/0 240 4 24 4798 6 

OBS 0754 al Bil ees 72 2 B82 4 32 4805 8 

STD 0800 Ob AY Ba 72 Zi 825) ON 3102 4 35 4807 9 

OBS 0944 OD 16) | 34> S71 Zu we 4 42 4814 8 

STD 1000 (ab ala ec 7k 27 ts) 10) Bet 4 44 4817 4 

OBS 1134 OL OZN SAN iial: 2¢ 8%) 4 49 4824 0 

STD 1200 00 99 |34 71 AT tahs) fo) U2) 4 52 4827 5 

OBS 1421 00 88 |34 72 2 ss Bi B®) 4839 0 

STD 1500 00 85/34 72 2Y 5) | eri} 4 60 4843 3 

OBS 1710 (oo) 7a) IBN Teal BY '3}5) 4 62 4854 2 
OBS 1904 OO 658/34 70 2 BS 4 71 4864 2 

STD 2000 0O 61/34 70 QU  {33) 0) 5) 4 74 4869 3 

STD 2500 00 44/134 70 27 we ie) 793 4 75 4896 3 
OBS 2692 00 41 |34 70 AT ENS) Ao 4907 2 
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MEFS STATION 
NO, 

ia res AIR 

Bee Peet) 

SURFACE OBSERVATIONS 

DATE 

AIR TEMPERATURE 

DRYW | WETY 
HUMID. 

ITY 

a a 

pe tee ele fea 
| croup | 

bie eee 

SAMPLE 
DEPTH (M) 

159 

PRPPRRPRP PRP PRR EPP PPP UU HUN UDARBAAAHBARAAAGH 

SONIC MAX. 
DEPTH SAMPLE 

UNCORRECTED] DEPTH 

UMD IWODIUDOUINARADDDHTFTOOOOFEFYWVODOPHOAMEIYNIPE WY 



SURFACE OBSERVATIONS 

DEPTH SAMPLE 

LI / $. 0 WwW 

poet AIR AIR TEMPERATURE HUMID- | croup | SWELL 

HGT. PRESS ITY 

z 9° 

Seige oe eee 
SUBSURFACE OBSERVATIONS 

SAMPLE a ZAD "a 
DEPTH (M) 

STD 0000 =O1 6 4711 1 
OBS 0000 =O1 7 a au a a 6 aL 4711 1 

STD 0010 il YE) EIS (0) 7/ 27 4410 006 683 4711 2 
OBS 0010 =01 79 |34 O07 27 44 6 83 4711 2 

STD 0020 -01 79 |34 08 27 45 |0 013 Ges 4711 8 
OBS 0020 =01 79 |34 08 27 «45 @ Te 4711 8 

STD 0030 sO |S 27 48/0 019 6 68 4712 9 
OBS 0030 =O1 77/34 1 27 48 6 68 4712 9 

STD 0050 —O01 76 |34 26 27 60 40 030 (Seite! 4714 9 
OBS 0050 =-01 80%34 26 27 60 Bits) 4714 2m 

STD 0075 =O1 75/384 31 27 64]0 042 6 28 4716 7 
OBS 0075 “01 75 |34 31 27 64 6 28 4716 7 

STD 0100 =O 16.34 33 2 ODO) O53 6 25 4718 1 
ops 0100 “01 76 |34 33 ZOD O 23 4718 1 

STD 0150 =O) 789/34 ~ 35 20 6710) 0775 6) 23 4720 9 
OBS 0150 =O01 78/34 35 2U il 6 23 4720 9 

STD 0200 “O01 74 |34 35 27 67 |0 096 Q 25 4724 5 
OBS 0200 “O01 74 |34 35 ATC (hiff © 2s 4724 5 

STD 0250 —O1 42 |34 38 Zi G8 OM ela? 6 02 4732 6 
OBS 0250 =O 2S 4 eSB Zi e8 6 02 4732 6 

STD 0300 —O1l 04 |34 42 20 fON|0) V3, By 1/2) 4741 8 
OBS 0300 =O1 04/34 42 2H vo 3 72) 4741 8 

STD 0400 01 00/34 65 2 v2 lo) sb7/2) 4 48 4779 8 
OBS 0400 01 00/34 65 2 12 4 48 4779 8 

STD 0500 01 47/34 72 ZT onn| OMAOE) 4 41 4793 0 
OBS 0500 ON 41s 4. V2 2 til 4793 0 

STD 0600 O01 42/34 74 2) 83505236 45936 4798 3 
OBS 0600 O01 42 |34 74 27 Gs) 4 36 4798 3 
OBS 0700 Ol 3513 4573 Atl  {sz) 4802 9 

STD 0800 il 23 |B 172) 2 fe) |e) 2K 4 30 4807 4 
OBS 0800 ON 23S S At ee 4 30 4807 4 

STD 1000 O01 04 134 72 27 84 |0 355 4 44 4816 4 
OBS 1000 01 04 134 72 Qi (sit: 4 44 4816 4 

STD 1200 OO) 9134 73 27 86/0 413 4 54 4826 4 
OBS 1200 Of Sil leo 7/3 Zito 4 54 4826 4 

STD 1500 00 77 (34 72 27 86/0 496 4 75 4842 1 
OBS 1500 00 77 |34 72 27 86 4 75 4842 1 

STD 2000 00 52/34 71 27 86 |0 633 4 72 4868 0 
OBS 2000 00 52 |34 71 27 86 4 72 4868 0 
OBS 2100 00 49/34 71 2 hil 4873 4 
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SURFACE OBSERVATIONS 

er STATION [oT ere | FOSITION SONIC MAX. 
DEPTH SAMPLE 

aces ee YEAR | Hour | LATITUDE LONGITUDE UNCORRECTED] DEPTH 

00672] 0042 isenlloe la 30 silaay ouio We || pares 

kx es ain | AIRTEMPERATURE | 4.) | crou | SWELL 
HGT. | PRESS inye) WEATHER ram oy [wer ree [mr vo Sea) 

joafaa | [90 [501] 50 4] 94 | 
SUBSURFACE OBSERVATIONS 

SAMPLE T y VL ZAD ong 
DEPTH (M) 

STD 0000 =01 4712 8 
OBS 0000 =01 Ea Be BE a fe a 4712 8 

STD 0010 Fgh (sy |eyis (ojal 27 391/10 007 84 4713 1 
OBS 0010 mO1 65/34 O12 Qi 3 84 4713 1 

STD 0020 =O01 64 |34 04 27 42/0 014 82 4714 0 
OBS 0020 —O1l 64/24 04 27 42 82 4714 0 

STD 0030 =01 64 |34 12 27 48 |0 020 69 4715 0 
OBS 0030 =O1 64/34 12 27 «448 69 4715 0 

STD 0050 =01 68 |34 26 27 60/0 031 46 4716 1 
OBS 0050 =O01 68/34 26 27 60 46 4716 1 

STD 0075 =01 66 |34 33 27 65 |0 043 38 4718 2 
OBS 0075 =O1 66 |34 33 27 65 38 4718 2 

STD 0100 “O01 84 |34 34 27 66 |0 054 27 4716 9 
OBS 0100 =O1 84 27 

STD 0150 =O1 82 |34 35 27 67/0 075 26 4720 
OBS 0150 =01 82 34 35 2 7 26 4720 

STD 0200 —01 75 |34 36 27 68/0 096 23 4724 
23 4724 
07 4730 

4730 
68 4743 
68 4743 
01 4764 
68 4776 
68 4776 
39 4790 
3)§) 4790 
37 4796 
Sy 4796 
43 4805 
43 4805 
54 4809 
58 4815 
58 4815 
59 4825 
59 4825 
73 4835 
72 4840 
69 4851 

OBS 0200 =O01 75 |34 36 27 68 
STD 0250 =O01 54 |34 37 27 68/0 117 

OBS 0250 O01 54 |34 37 27 68 
STD 0300 —00 95 |34 43 Oy 2) |e) tay 

OBS 0300 -00 95 |34 43 Qi Til 
OBS 0350 00 18/34 56 2 1 

STD 0400 00 79/34 65 Zien On| Olean 
OBS 0400 00 79/34 65 27 80 

STD 0500 O01 27/34 71 27 8210 203 
OBS 0500 Oil 2y |B 7a 27 82 

STD 0600 01 30/34 74 27 84 |0 233 

FRPP FPP PFE EF EF PFE PU MIDATDAADHRDAAAAHRHAHARHBAAHRAHH 

oO 4 

FONUUPPOWWUUUOOTIPNNAIYNFENY 
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NODC 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

REF STATION 

AIR TEMPERATURE 

| orvy | 

SURFACE OBSERVATIONS 

DATE 

| wery | 

a 
pe fw [wee 

Sacee: 
joa |az | _|s0 |ooo|so 4] sa] 02 | 

SUBSURFACE OBSERVATIONS 

[eeral 

POSITION SONIC MAX, 

DEPTH SAMPLE 
LATITUDE LONGITUDE UNCORRECTED] DEPTH 

ae 

il a TRANS 

SAMPLE Om = AD tah be 
DEPTH (M) 

0000 
0000 
0010 
0010 
0020 
0020 
0030 
0030 
0050 
0050 
0075 
0075 
0100 
0100 
0150 
0150 
0200 
0200 
0250 
0250 
0300 
0300 
0350 
0400 
0400 
0500 
0500 
0600 
0600 
0800 
0800 
1000 
1000 
1200 
1200 
1500 
1500 
2000 
2000 
2500 
2600 

= Ook 
=O 
=01 
01 
E{o) 3h 
=—O1 
-01 
=01 
=O1 
=01 

33 |0 000 

27 33/0 008 

271) 33)\0) 015 

2 S2a\ONO23 
Bi | Sz 
2, eDa| O OBIE 
Ci. Bil 
2 (eae OmOD0 

27 59 10 063 

27 6510 086 

27 68/0 108 
Bi Gis} 
2 US |e) L271 

2 7s 
27 7510 146 

2 Ue 
Zale 2 Omela) 
ZY we 
Zita O2e | Ol 220 

27 8410 239 
27 84 
27 83 0 298 

2Y 83 
27 1 8390 359 

27 84/0 418 
27 84 
27 85 |0 504 

20 85 
27 85 10 645 
Zino 
27 86/0 782 
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4711 
4711 
4711 
4711 
4711 
4711 
4712 
4712 
4714 
4714 
4718 
4718 
4719 
4719 
4727 
4727 
4733 
4733 
4753 
4753 
4765 
4765 
4780 
4787 
4787 
4793 
4793 
4797 
4797 
4807 
4807 
4816 
4816 
4827 
4827 
4842 
4842 
4868 
4868 
4896 
4901 

* 

OANODOIARPRPOADLFEWDAOArPrNMNFEFOrRPRKPUOUODMDMAAAOWWrKrPHPUUUURAANNES 



SURFACE iene 

ae [ow [ve [room [carne | sovoruee nce Sn 
satan fitch festa fo 

jolie faa terns par ol 
Bee ere ee ee ree 

SUBSURFACE OBSERVATIONS 

SAMPLE ome = AD oar 
DEPTH (M) La 

z 

z ons 
oe) 

STD 0000 =O1 60 25 |0 000 i 4712 6 
OBS 0000 -O1 60 BS a _ 25 7 ui 4712 6 

STD 0010 “O01 69 |33 84 27 2510 008 ely: 4711 8 
OBS 0010 “O01 69 |33 84 27 25 ce pede 4711 8 

STD 0020 Royal 7S) |S) IE 27 26 0 016 ae 4711 8 
OBS 0020 ™O1 73 |33 85 A 2S Y 2 4711 8 

STD 0030 -Ol1 76 |34 02 27 40 |0 024 6 58 4712 6 
OBS 0030 “Ol 76 |34 02 27 40 (BYES) 4712 6 

STD 0050 -O1 81/34 16 27 52 |0 037 Ce siZ 4713 6 
OBS 0050 -0O1 81/34 16 2 32 6 82 4713 6 

STD 0075 ™O1 76/34 21 27 56 |0 050 @ BY) 4716 1 
OBS 0075 “Ol 76/34 21 2 Be Cao 4716 1 

STD 0100 “01 67 |34 24 27 580 063 6 47 4719 2 
OBS 0100 -01 67 |34 24 2 Bs 6 47 4719 2 

STD 0150 “00 46 |34 37 27 64 )|0 088 2 4741 6 
OBS 0150 “00 46 |34 37 27 64 3 92 4741 6 

STD 0200 00 85/34 56 27 72)0 109 4 65 4765 3 
OBS 0200 00 85 |34 56 2U Ue 4 65 4765 3 

STD 0250 01 28 |34 64 27 76 j0 127 4 40 4775 0 
OBS 0250 Ol 28/34 64 2m | 6 4 40 4775 0 

STD 0300 01 50 |34 68 27 1S) | WAS 4 26 4781 4 
OBS 0300 01 50 |34 68 27 78 4 26 4781 4 
OBS 0350 Ol 57 |34 70 2 Us 4 22 4785 5 

STD 0400 01 59/34 72 27 80/0 178 4 26 4788 8 
OBS 0400 01 59/34 T2 27 80 4 26 4788 8 

STD 0500 01 55/34 73 27 81/140 210 ah AY 4794 2 
STD 0600 01 49/34 73 27 820 241 4 30 4799 3 

OBS 0600 Ol 49/34 73 27 82 4 30 4799 3 
STD 0800 OS 25 S473) 27 830 304 4 42 4808 7 

OBS 0800 01 32 |34 73 27 83 4 42 4808 7 
STD 1000 O01 16/34 72 27 83 0 365 4 47 4818 2 

OBS 1000 O01 16/34 72 27 83 4 47 4818 2 
STD 1200 01 02 |34 72 27 8410 425 4 59 4828 0 

OBS 1200 01 02 |34 72 27 84 4 59 4828 0 
STD 1500 00 88 |34 71 27 84 )0 514 4 68 4843 7 

OBS 1500 00 88/34 71 27 84 4 68 4843 7 
STD 2000 00 66 |34 71 27 86]0 659 4 74 4870 1 

CBS 2000 00 66 |34 71 27 86 4 74 4870 1 
STD 2500 00 46 34 70 27 86/0 797 4 87 4896 6 

OBS 2500 00 46 |34 70 27 86 4 87 4896 6 
STD 3000 00 38/34 70 27 86 ]0 930 4 88 4925 0 

OBS 3000 00 38 34 70 27 86 4 88 4925 0 
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SURFACE OBSERVATIONS 

NoDc a a POSITION SONIC MA 
BEE. STATION DEPTH SAMPiE 

| wino | anemo. AIR AIR TEMPERATURE 

HGT. PRESS 

SUBSURFACE OBSERVATIONS 

SAMPLE ag ZAD wu 
DEPTH (M) 

STD 0000 =O1 0 000 6 4709 6 
OBS 0000 =O1 a fe = ae a 6 a 4709 6 

STD 0010 ltl TAS) HENS) TRL 27 20/0 009 eS) 4710 4 
OBS 0010 pelt | TAs) NI 1/7 2 B20 7 als 4710 4 

STD 0020 -O1 78 133 80 2 2210) O17, 7 #09 4710 8 
OBS 0020 -O1 78 133 80 2 V22 Te {0} 4710 8 

STD 0030 =O Lo 133) 80 27 2210 026 i105 4711 7 
OBS 0030 -01 76 |33 80 2 pee i (05) 4711 7 

STD 0050 =Ol1 76 |34 12 27 48/0 040 Ceral 4714 3 
OBS 0050 “O01 76 |34 12 27 48 @. 1 4714 3 

STD 0075 -O1 78/34 22 2 2 )|0) O55 Cy 42) 4715 9 
OBS 0075 “01 78 |34 22 aq! YT) 6955 4715 9 

STD 0100 =O1 9) 0) 34 923 27 57|0 068 6 45 4718 7 
OBS 0100 -01 70 |34 23 2H  S7i 6 45 4718 7 

STD 0150 =00 55/34 39 27 66) 0 (092 Deon 4740 3 
OBS 0150 =00 55/34 39 27 66 2) (gil 4740 3 

STD 0200 00 76 |34 53 27 70/0 113 4 70 4763 8 
OBS 0200 00 76 |34 53 Zu 7/{0) 4 70 4763 8 

STD 0250 O15 35214) 6x Zia Oma 2 4 27 4775 9 
OBS 0250 Ol 35 |34 61 Bi Us 4 27 4775 9 

STD 0300 01 58 |34 66 Qt 7) \Ke) Bat 4 16 4782 5 
OBS 0300 O01 58 |34 66 ZT  7/'3) 4 16 4782 5 
OBS 0350 O01 67 |34 69 2 Til 4 12 4786 9 
OBS 0393 O01 66 |34 69 Di Tei 4 16 4789 3 

STD 0400 Ol 66 |34 69 2 IT Ke) ahi 4 16 4789 7 
STD 0500 Ol 62 |34 71 Atl TS) Ne) 24 4 17 4795 2 

OBS 0590 O01 57 |34 72 27 80 4 20 4799 8 : 
STD 0600 Ol 56 |34 72 27 80/0 254 4 21 4800 3 

OBS 0788 Ol 41/134 72 27 «81 ae 32 4809 2 
STD 0800 O01 40 (34 72 27 81/0 319 4 32 4809 8 

OBS 0985 O01 25/34 71 2 82 4235 4818 6 
STD 1000 O01 24 |34 71 27 8210 383 4 37 4819 3 

OBS 1183 ODL |S ia Zl — is}z) pane) dt 4828 3 
STD 1200 01 410/34 71 27 83/0 446 4 51 4829 1 

OBS 1480 00 95/34 71 27 84 4 55 4843 5 
STD 1500 00 94 |34 71 27 8410 539 4 55 4844 6 

OBS 1978 00 72 |34 70 27 84 4 64 4869 6 
STD 2000 00 71/34 70 27 84 |0 688 4 64 4870 8 

OBS 2477 00 52/34 70 27 86 4 71 4896 2 
STD 2500 OO S| 3/45 77.0 27 86/0 830 4 71 4897 4 

OBS 2976 00 39/34 69 27 86 4 80 4923 7 



SURFACE OBSERVATIONS 

NODC POSITION 
REF. STATION 

NO MO. 

ANEMO. AIR 
HGT. PRESS 

DAY LATITUDE | LONGITUDE 

30 j 115. 31'W 

Toc O.mi/ Ve 
DEPTH (M) 

STD v7 39 4711 7 

OB ¢ 39 4711 7 

STD tS) 4712 0 

OB 4712 0 

STD 0 018 7 “shal 4712 1 

OB 7 ssa 4712 1 
STD 0 026 6 86 4713 8 

OB 6 86 4713 8 

STD 0 038 ( {27 4713 5 
OB 6 87 4713 5 

STD 0 052 & 78 4715 9 

OB 6 78 4715 9 

STD 0 065 6 63 4718 2 

OB 6 63 4718 2 

OB 6 2 4723 3 

STD 0 089 SD 2 4739 9 

OB By Pa 4739 9 

STD 0 111 4 89 4761 2 

OB 4 89 4761 2 

STD 0 131 4 37 4775 2 

OB fy Bh 4775 2 
STD 0 149 4 22 4781 9 

OB 4 22 4781 9 

STD 0 184 as) 4789 8 

OB 4 15 4789 8 

STD OneZalit 4 21 4795 2 

STD 0 249 4 26 4800 5 

OB 4 26 4800 5 

STD Oak 4 32 4810 0 

OB 4 32 

STD 0 373 4 39 4819 4 

OB ar 319) 4819 4 

STD 0 434 4 51 4829 3 

OB 4 5 4829 3 

STD 0 524 4 55 4844 5 

OB ee) 4844 5 

STD 0 669 4 63 4870 8 

OB 4 63 4870 8 

STD 0 807 4 78 4897 1 

OB 4 78 4897 1 

STD 0 938 4 78 4925 2 

OB 4 78 4925 2 
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te fa AIR 
HGT. | PRESS 

Fae oer Pe 
SUBSURFACE OBSERVATIONS 

SAMPLE ue oe Ga. we 
DEPTH (M) 

DATE 

AIR TEMPERATURE 

DRYW | WETY 

OB 
STD 0400 

OBS 0400 
STD 0500 

OBS 0500 
STD 0600 

OBS 0600 
STD 0800 

OBS 0800 
STD 1000 

OBS 1000 
STD 1200 
STD 1500 

OBS 1500 
STD 2000 

OBS 2000 
STD 2500 

OBS 2500 
STD 3000 

OBS 3000 
OBS 3400 

O01 66 |34 

01 66 |34 
O01 64 |34 
Ol 64 |34 
O01 57 |34 
Oil By ae 
Ol 41 |34 
Ol 41 |34 
01 28 |34 
O01 28 |34 
Ol 14 |34 
00 96 |34 
00 96 |34 
00 73 |34 
00 73 |34 
00 50 |34 
00 50 |34 
00 39 |34 
00 39 |34 
00 42 |34 
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POSITION 

| croup | 

SURFACE OBSERVATIONS 

SONIC 

[|e Tar Do eee —ll e 
roos7a| coa7 [ox [a1 [aver] o2 [vo™ oa’s[ aie” iw | 3540 [34 | 

HUMID- 
ITY 

SWELL 

ire aed 

PRPPPEPUUUADAATAAAAOAIIATAIIAYNY 

PRPRRRRRRPRRREPFPRRREREESE 

4709 
4709 
4709 
4709 
4710 
4710 
4712 
4712 
4714 
4714 
4716 
4716 
4717 
4717 
4724 
4737 
4737 
4749 
4761 
4761 
4775 
4775 
4780 
4780 
4789 
4789 
4795 
4795 
4800 
4800 
4810 
4810 
4819 
4819 
4829 
4844 
4844 
4871 
4871 
4897 
4897 
4925 
4925 
4949 PRPRPNNFPPOADIDOOOFFUUAOUUFEFIAPAGKYPWUWNNEFFUUAAINATYA 

MAX. 

TRANS 



NODC 
REF. STATION 
NO. 

SURFACE OBSERVATIONS 

DATE 

MO. DAY YEAR 

Ol Bil 1961 

POSITION 

SUBSURFACE OBSERVATIONS 

SAMPLE Tec $% 0 ot = AD 
DEPTH (M) v y y y 

0000 Foil eI 73 27 1810 000 
0000 oil 77 iss) 9 773 QU iki} 
0010 oil 2) Ise) 7/5 27 18/0 009 

0010 F@il OBS 773 2 ike) 

0020 —=O1l 79 133 74 21 Ales} Ifo) (o)ilts} 
0020 ail 7S) Iieva) 7/4 2 ALB 
0030 Poi 77 iss 75 By US) |) O27 
0030 FO yr BS 7S Bi ils) 
0050 —Ol1 73 |34 10 27 4710 042 
0050 =O 3) 13/4 6) 27 47 
0075 —O01 56 |34 24 Zi 80056 
0075 =O01 56 |34 24 ZU BS 

0100 PO wr ea 2S 27 60/0 069 
0100 Ol aby |Sts 26) 27 60 
0125 =00 42 134 37 27 64 
0150 00 44/34 47 27 68 10 092 
0150 00 44/134 47 27 68 
0175 00 97/34 55 2 Wail 
0200 @sl les cs) BS) ZI Os) ui2 
0200 O01 13/34 59 27 VS 
0250 Ol 36/34 62 27 74/0 131 
0250 Ol 36 |34 62 ZY fe 
0300 O01 42 |34 67 27 77/0 149 
0300 34 67 
0400 O01 52/34 71 27 80/0 182 
0400 34 71 
0500 01 51/34 72 AY {sil io) 202) 
0500 34 72 
0600 01 57/34 73 27 81/0 247 
0600 Oil BY |p 7/2 27 81 
0800 Ol 44/34 74 27 83) 0) Silo) 
0800 Ol 44/134 74 27 83 
1000 Ol 29/134 74 27 84/0 371 
1000 01 29/34 74 27 84 
1200 Ol 14/34 73 27 84/0 431 
1200 Ol 14/134 73 27 84 
1500 00 98 34 72 27 84/0 521 
1500 00 98/34 72 27 84 
2000 00 83 (34 71 27 8410 671 
2000 00 83/34 74%] 27 87 
2500 00 54 |34 71 27 86/0 814 
2500 00 54 |34 71 2U BS 
3000 00 42 |34 71 27 87/0 948 
3000 00 42/34 71 2 37/ 
3500 00 35 |34 68 27 35 

167 

FRREPUUGATOAOCOODTIINA WW KWKH 
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Ozmi/I 

27 
27 
16 

16 

23 
23 
17 
17 
91 
91 

PRPRPOADUDOIANNFFEFA TWH YW OaOWW 

~ 

o 
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SURFACE OBSERVATIONS 

REF, | STATION PGS i) Ys sitet Sea sonic MAX. 
SAMPLE 

NO. — YEAR | HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH 

00672| 0049 1961 111 30’w | 3470 | 33 | 
are AIR AIR TEMPERATURE HUMID- | cLouo | SWELL WATER 

HGT. PRESS ITY ony [ wery ee fae a ee 
[07 | Se Speer 

SUBSURFACE OBSERVATIONS 

SAMPLE we a Opa ae ra 
DEPTH (M) 

STD 0000 =O1 000 7 4709 3 
OBS 0000 —O1 ue Be a ah a 7 = 4709 3 

STD 0010 ™O1 79 (33 62 27 08 |0 010 YAS 4709 2 
OBS 0010 =O) 19) |3' 3) 562 27 08 Uv 28 4709 2 

STD 0020 “O01 78 (33 66 27 1140 020 7 30 4710 1 
OBS 0020 “01 78 |33 66 Ai Akal 7 30 4710 1 

STD 0030 Fea)ak — 7/lz) fishy 1/2 27 16)j0 029 T 24 4711 5 
OBS 0030 —=01 75 |33 72 Zeke le res 4711 5 

STD 0050 “01 72 |34 14 27 50 |0 044 GQ 1/2 4715 0 
OBg 0050 “01 72/34 14 Zit Zo) CH) 4715 0 

STD 0075 “01 65 |34 22 27 56 ]0 058 6 55 4717 9 
OBS 0075 “01 65/34 22 Zi ao @ 22) 4717 9 

STD 0100 oil Be) ie Ae 21 BS) Ie) @i/al © Zi 4723 7 
OBS 0100 =O 9319))|34. 926 24 De @ gal 4723 7 
OBS 0125 =00 42 |34 36 Ar es) 5 76 4740 7 

STD 0150 00 27 |34 46 27 68/|0 094 By Ato) 4753 1 
OBS 0150 00 27/34 46 21 (Xs) 3 illo) 4753 1 
OBS 0175 00 78 |34 53 2 To) 4 73 4762 6 

STD 0200 @il Wb) jee Be) 27 73/0 114 4 45 4769 9 
OBS 0200 01 15/34 59 2 3) 4 45 4769 9 

STD 0250 01 49/34 65 2 U5) O33 4 22 4778 1 
OBS 0250 01 49/34 65 2 U2 4 22 4778 1 

STD 0300 01 61/34 68 ZY TT IO) albal 4 15 4783 0 
OBS 0300 01 61/34 68 QU WT 4 15 4783 0 

STD 0400 01 68/34 71 27 79 |0 185 4 16 4790 1 
OBS 0400 O01 68/34 71 2 UY) 4790 1 

STD 0500 01 63 |34 72 27 80/0 219 4 19 4795 4 
OBS 0500 34 72 4 19 

STD 0600 01 57/34 73 AT ail Ho) Zeal 4 25 4800 5 
OBS 0600 Osh Ey lec 1/3 2 {sal 4 25 4800 5 

STD 0800 01 42 |34 73 2 82 Io) Sule 4 30 4810 2 
OBS 0800 O01 42 |34 73 27 «82 4 30 4810 2 

STD 1000 lay BE Ie 1/3) 27 G2) (0 Bv7/ 4 43 4820 0 
OBS 1000 01 28 |34 73 2% 88 4 43 4820 0 

STD 1200 OW 25/345 73) 27 84/10 438 4 43 4829 5 
OBS 1200 OW 25345 73) 27 84 4 43 4829 5 

STD 1500 00 94 |34 73 Zilencien Ome 4 64 4844 7 
OBS 1500 00 94 |34 73 27 85 4 64 4844 7 

STD 2000 00 74 |34 71 Zion | Omran 4 68 4871 3 
OBS 2000 00 74 |34 71 27 85 4 68 4871 3 

STD 2500 00 53 |34 70 27 86/0 813 4 69 4897 7 
OBS 2500 00 53 |34 70 27 86 4 69 4897 7 

STD 3000 00 42 |)34 71 27 87)|0 948 4 80 4925 6 
OBS 3000 00 42 |34 71 Aaj Sit 4 80 4925 6 
OBS 3300 00 39 |34 71 Zot  tShif 4 76 4942 9 
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STATION 

00672 

rater 

0050 

ra ae 

| vem [oor 
ai = 

AIR TEMPERATURE 

SURFACE OBSERVATIONS 

LATITUDE 

Pom | teh AIR 
HGT. PRESS 

DRYW | WETY 

51 4] 51 8 

POSITION 

LONGITUDE 

Se 

aa 26 W 
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SAMPLE T°c | s% ot = AD 
DEPTH (M) v v v v 

0000 Foil (il je) ahah 26 68/0 000 
0000 yoyil (jal ele} als) 26 68 
0010 =e Ono) elke 26 6710 014 

0010 aj. We) jee) eZ 26 67 
0020 (oil 8) jie} BS) 27 02/0 026 

0020 E@il © ibe! BS) ZY (2 
0030 Oat  (S) els} 7/7 2  2ON|ONO 35 

0030 FYoit  /BiiS) 1/7 27 20% 
0050 =“O1 72 |34 06 27 43/0 051 

0050 -“01 72 |34 06 27 43 

0075 =01 65/34 18 27 531/10 066 

0075 “01 65/34 18 27 83 

0100 =Ol 47/34 —~ 25 27 58/0 079 

0100 =-01 47/34 25 AU BS 

0125 -00 79/134 31 2 il 
0150 -00 21/34 40 Zien On| OMeO3 
0150 -00 21 |34 40 AY (5 

0175 00 34/34 47 AY (36) 
0200 00 81/34 57 27 73/0 124 

0200 0O 81/34 57 AY 13} 
0250 O01 31134 62 27 74]|0 142 

0250 O01 31/34 62 27 74 

0300 01 47 |34 67 QU Wi |e abe) 

0300 34 67 
0400 01 64 |34 70 27 WS o 195 

0400 O01 64 |34 74* | 27 81% 

0500 01 61/34 72 27 80/0 229 

0500 Oil Oi es 72 2  3(0) 

0600 OND om IS ais) 2y Bil |@ Berl 

0600 Ol =) eis = 172 2 Bal 
0800 01 40/34 73 2 2 |) Bou 

0800 01 40/34 73 2 82 
1000 Oil 2s) evs 7/3) 2 8 Sn ON ZI8i6) 

1000 @Qil 23 |B4 Ts 2 
1200 @alabah |ei4s 73} 27 84/0 446 
1200 ak ala Wye 7/2 27 84 
1500 QO il pes 72 27 85 |@ S23 
1500 00 91/34 72 Za 85) 

2000 Oo) Tal (BA — 7a 27 5 |O dso 
2000 OOM tn |S al: 2V 5) 

2500 @@) Sal |e zal 27 86/0 819 

2500 (0p ooh. ic a 2 ws 

3000 Qo) sis) eis 7/al 20 87 jo YS 
3000 00 39/34 71 ZU S71 
3400 00 35/134 70 2Y 7 

7 
7 
7 
7 
7 
7 
7 
7 

6 

6 

6 
6 
6 
6 

5 
5 

5 
4 
4 
4 
4 
4 
4 
4 

3 
3 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

SONIC MAX. 
DEPTH SAMPLE 

UNCORRECTED] DEPTH 

SWELL 

DIR. TRANS. 

OW WAANOOPoOFPFAINOOBAIANIUUES 

% 

PNNODOFWDOANMNFFNNUDOIONNPRAW 



SURFACE OBSERVATIONS 

REE ION DEPTH SAMPLE 

00672| 0051 1961 | 01 111 28'w | 3690 

oe AiR fA RETEMPERSIURE eee eewsean | SHUI 
HGT. PRESS any [vere | PO aehar| aa [ar | omar] en 

Mane ORCA a BCT ec 
SUBSURFACE OBSERVATIONS 

SAMPLE T°c s%O ot = AD O2mi/ Mi 
DEPTH (M) vy v Vv v v y 

STD 0000 Ol) 4133 2s 26 66 |0 000  teval 4716 8 
OBS 0000 ON 43:3" ks 26 66 T  isiil 4716 8 

STD 0010 =O1 61 133 46 26 94/0 013 7 46 4711 4 
OBS 0010 FO)al fil Weis} ANS) 26 94 T 46 4711 4 

STD 0020 F(o)ah (els |[sis} By) Zi OSn| ORO 23 WH abil 4711 6 
OBS 0020 =O) 6691313) S56 AT (ae) chal 4711 6 

STD 0030 ol (ee jes 32 2) 2450033 TY (lal 4713 3 
GBs) 0030 Fiji (sl js} ti Zit ale 7 (eat 4713 3 

STD 0050 Oe) M678 134 08 27 45 |0 047 Bak 4715 5 
OBS 0050 =O Onis +. a8 27 45 Bal 4715 5 

STD 0075 PetO)al 213) IU 728) 2 | 5650062 6 03 4724 3 
OBS 0075 =O Zon SS Zi. 536 (og! 4724 3 

STD 0100 “00 47/34 34 2 O20) Ove 2 eyo) 4738 4 
OBS 0100 “00 47/34 34 2m 62 3) (3)(0) 4738 4 
Os 0125 00 21/34 43 27 66 4 89 4750 6 

STD 0150 00 95/34 54 Zon OmOOKT; AT'S 4763 7 
OBS 0150 00 95/34 54 21 T/(0) 4939. 4763 7 
08 0175 Ol 24/34 58 Qt Tal 4 20 4769 7 

STD 0200 O01 48/34 61 Bt 12 \Ko) halt 4 05 4774 8 
OBS 0200 ON 54.85/34: Gu! 2G Ue 4 05 4774 8 

STD 0250 O01 69/34 66 2a ioe | OMG 3 Gy) 4781 1 
OBS 0250 O01 69/34 66 2 1D 3 | Sie) 4781 1 

STD 0300 OL 765/34 —68 27 76)0 154 Bh Be 4785 2 
OBS 0300 Ol 76/34 68 2th Tks oh Se 4785 2 

STD 0400 jal 7th eI 7/0) Bt 17 |) 2LSN0) 3 Sy 4791 5 
OBS 0400 01 78 |34 70 2 1 3 GIy 4791 5 

STD 0500 Os 73834 vers 27 80]|0 224 4 01 4796 9 
OBS 0500 Ol We lcs 7/3) 27 80 4 01 4796 9 

STD 0600 Ol 66/34 73 Zi SOs | OmZam 4 07 4801 8 
OBS 0600 @il (iS Bus 7/2} 27 80 4 07 4801 8 

STD 0800 01 49/134 73 2 82 |) siZ22 4 14 4811 2 
OBS 0800 OT | 49))|314" 973 2 182. 4 14 4811 2 

STD 1000 (jal <)> |v | 7/3} Zi a8en|ON3'86 4 17 4821 0 
OBS 1000 ON eS 5m 340 473 27 ts} eT 4821 0 

STD 1200 jl ail dy 7/3) 27 84/0 448 4 19 4830 8 
OBS 1200 lal 2b eis 7/8) 27 84 ake) 4830 8 

STD 1500 O01 03/134 72 27 84)0 540 4 44 4845 9 
OBS 1500 (al OS) ies 1/2 27 84 4 44 4845 9 

STD 2000 (OX), rire Heit#s © 7/al 27 85 |0 689 4 36 4871 7 
OBS 2000 (0), 1/7 Hewes al 2 35 4 36 4871 7 

STD 2500 (oo) BIB) hus = 7/al Za esion| Omasil 4 59 4898 0 
OBS 2500 VQ), BI ees 7/al 2 “86 4" 59 4898 0 

STD 3000 @@ Bs led:  qal 27 86 |0 968 4 64 4927 3 
OBS 3000 00 53 |34 71 2 86 4 64 4927 3 
OBS 3500 34 70 4 61 
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SURFACE OBSERVATIONS 

NODC DATE POSITION SONIC MAX. ea cal 
WS |" [ro [ow [ vam [veun | _uriune[cayerune pinche Si 
2 Pe ee 

Pe owintbe FS ewa, AIR AIR TEMPERATURE | cuou | sea SEA SWELL WATER 
EATHE VIS. HGT. PRESS HUMID oy | wy a ps |e 

See oe ia ee oe 
SUBSURFACE OBSERVATIONS 

SAMPLE 4s = AD ae 
DEPTH (M) 

71 4925 
61 4955 

OBS 3000 00 43/34 71 TORY 
OBS 3500 00 47 (34 71 27 87 

STD 0000 =-00 50 |O 000 7 4720 2 
OBS 0000 =-00 ay Be a: ea 50 7 78 4720 2 

STD 0010 -O1 12 |33 00 26 56/0 015 ut es 4717 1 
OBS 0010 Foyt at Hiei) (ao) 26 56 uy 3) 4717 1 

STD 0020 =O 43/333) 23 26) 7755/0) 029) 7 84 4713 8 
OBS 0020 =—O01 43 |33 23 26) tS 7 84 4713 8 

STD 0030 |=O1 57/33 92 ie 2a|OnOB9 7 40 4715 2 
OBS 0030 F@il By ie) 92 2 32 7 40 4715 2 

STD 0050 =01 72 |34 02 27 40)0 054 6 71 4714 4 
OBS 0050 =01 72 |34 02 27 40 Qa 4714 4 

STD 0075 =-01 28 |34 19 27 53/0 069 6 06 4723 6 
OBS 0075 -01 28 |34 19 2r Bs) 6 06 4723 6 

STD 0100 =00 47 |34 32 27 600 083 5 46 4738 3 
OBS 0100 “00 47 |34 32 27 60 5 46 4738 3 
OBS 0125 00 31/34 42 27 64 4 90 4752 1 

STD 0150 00 96/34 51 27 68 /|0 106 4 40 4763 7 
OBS 0150 00 96 |34 51 27 68 4 40 4763 7 
OBS 0175 01 18/34 56 2 1/0) 4 25 4768 7 

STD 0200 01 42 (34 60 27 7240 126 4 08 4773 9 
OBS 0200 01 42 |34 60 20 U2 4 08 4773 9 

STD 0250 01 59 |34 64 27 74/0 146 3} )G) 4779 5 
OBS 0250 01 59/34 64 27 74 3) GS) 4779 5 

STD 0300 01 79 |34 67 27 75 |0 164 4 04 4785 6 
OBS 0300 01 79 |34 67 2 V3 4 04 4785 6 

STD 0400 01 77 |34 70 27 7740 201 4 04 4791 4 
STD 0500 Oil et jes 7/2 2U 9) Ko) 235 4 04 4796 8 

OBS 0500 01 73 |34 72 2U 79) 4 04 4796 8 
STD 0600 01 68 34 72 SR ON Z69) 4 09 4802 0 

OBS 0600 01 68 |34 72 27 79 4 09 4802 0 
STD 0800 01 53 |34 74 Ze 82n\0 335 uy ake) 4811 8 

OBS 0800 01 53/34 74 27 82 4 13 4811 8 
STD 1000 01 36/134 73 27 83/0 398 4 30 4821 2 

OBS 1000 01 36/34 73 27 3s) 4 30 4821 2 
STD 1200 @il is} |eids 7/s) 27 83 |0 461 4 27 4831 1 

OBS 1200 Ol 23/34 73 27 83 4 27 4831 1 
STD 1500 O01 06/34 73 27 85 |0 552 4 32 4846 4 

OBS 1500 01 06/34 73 27 «685 4 32 4846 4 
STD 2000 00 79/34 71 27 5) fo) Tolal 4 50 4872 0 

OBS 2000 00 79 |34 71 Bi 3%) 4 50 4872 0 
STD 2500 00 57 |34 71 27 86/0 844 4 54 4898 3 

OBS 2500 (Yo) Bia BS Tal 27 Be 4 54 4898 3 
STD 3000 00 43/34 71 27 87/0 978 4 71 4925 8 

4 8 
4 9 
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SURFACE OBSERVATIONS 

POSITION 

SAMPLE 
DEPTH (M) 

172 

PRPRSRPRAR PRP ERE PFODOOHODDHODOUVOFRFFREF RF UROOOTIIIWII IAW IH 

SONIC 
DEPTH 

MAX. 
SAMPLE 

UNCORRECTED] DEPTH 

35) 
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SURFACE OBSERVATIONS 

DATE 

AIR TEMPERATURE 
HUMID- 

ITY 

| croup | 

eer pn eI 

ewes te 
pe AIR 

HGT. PRESS 

aa 
ae 2 eS ee 

SWELL 

Sonic MAX 
SAMPL 
DEPTH 

is 
| 40 | 

WATER 
VIS. 

TRANS. 

SUBSURFACE OBSERVATIONS 

SAMPLE “4 ai ee ae 
DEPTH (M) 

STD 0000 
OBS 0000 

STD 0010 
OBS 0010 

STD 0020 
OBS 0020 

STD 0030 
OBS 0030 

STD 0050 
OBS 0050 

STD 0075 
OBS 0075 

STD 0100 
OBS 0100 
OBS 0125 

STD 0150 
OBS 0175 

STD 0200 
OBS 0200 

STD 0250 
OBS 0250 

STD 0300 
OBS 0300 

STD 0400 
OBS 0400 

STD 0500 
OBS 0500 

STD 0600 
STD 0800 

OBS 0800 
STD 1000 

OBS 1000 
STD 1200 

OBS 1200 
STD 1500 

OBS 1500 
STD 2000 

OBS 2000 
STD 2400 

OBS 2500 
STD 3000 

OBS 3000 
STD 4000 

OBS 4000 

=O1 
=01 a ES 
“O01 48 |32 
—O1 48 |32 
=01 52 |33 
=O1 9) 52) 33 
=-01 61 |33 
=01 61 |33 
=01 69 |34 
=01 69 |34 
=01 57 |34 
=O1 57 |34 
=“00 95 |34 
=00 95 |34 
=-00 05 |34 
00 68 |34 
01 13 |34 
01 30 |34 
01 30 |34 
O01 62 |34 
01 62 |34 
O01 66 |34 
O01 66 |34 
01 77 |34 
01 77 |34 
O01 75 134 
O01 75 |34 
O01 69 |34 
Ol 55 |34 
01 55 |34 
O01 40 |34 
Ol 40 |34 
O01 27 (34 
01 27 |34 
O01 10 |34 
01 10 |34 
00 84 |34 
00 84 |34 
00 64 |34 
00 64 |34 
00 46 |34 
00 46 |34 
00 36 |34 
00 36 |34 
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oO omse 

019 

033 

043 

058 

073 

087 

111 

132 

151 

170 

207 

241 

273 

987 

255 
FPRPPPPPRERFRPR RR PPR RFOOPEFOUPEF FR UUUAOOoOOTIIIIWWWKH 

4711 
4711 
4709 
4709 
4713 
4713 
4714 
4714 
4715 
4715 
4718 
4718 
4730 
4730 
4746 
4759 
4767 
4772 
4772 
4780 
4780 
4783 
4783 
4791 
4791 
4797 
4797 
4802 
4812 
4812 
4821 
4821 
4831 
4831 
4847 
4847 
4872 
4872 
4899 
4899 
4926 
4926 
4983 
4983 FONMNNUVUATIOOAANDODPHPOYNNFERTDTOORPKPOFEFUUOORPRP EF EE YIIDD 



SURFACE OBSERVATIONS 

NODC DATE POSITION SONIC MAX. 
REF: STATION DEPTH SAMPLE 

| cLou | | wisn | anewo. Ain AIR TEMPERATURE | sweut | 

HGT. PRESS 

a eae 
SUBSURFACE OBSERVATIONS 

SAMPLE “y NE ZAD ral 
DEPTH (M) 

STD 0000 =O1 22 |0 000 Tf 4716 0 
OBS 0000 =01 aa a 56 22 1 o 4716 0 

STD 0010 =O Sees eoS 26 4310 017 Ba 4713 2 
OBS 0010 = Olea a2) 1325 oS 26 43 i Dit 4713 2 

STD 0020 oil SS eis) 1/2 27 15/0 030 Oe) 4717 1 

OBS 0020 FOil Be (Bs! 72 2 ike) 95 4717 1 
STD 0030 Fiolil 27 (szi BS 20 2950) 0318 7 48 4715 1 

OBS 0030 =O ea SoS 2 28) 7 48 4715 1 
STD 0050 Fiolsl Tal, ese @z} 2 415 00538  wy/ 4714 6 

OBS 0050 =O eal 4) OS 27 «41 S eT 4714 6 
STD 0075 (oil (sys) |e hal 27 4710 069 6 65 4717 8 

OBS 0075 Fol Geb ieies Wal 27 47 6 65 4717 8 
STD 0100 “O01 02 |34 19 27 521/10 084 ee TY 4729 2 

OBS 0100 =O O02. (34 a9 Zt ae: OQ U7 4729 2 
OBS 0125 00 48 |34 37 2 B® See On 4754 4 

STD 0150 01 45/34 50 At (96) fo) halo) 4 31 4770 9 

OBS 0150 01 45 |34 50 27 63 4 31 4770 9 
OBS 0175 Oa S45 55 Zt G6 4 08 4776 5 

STD 0200 @ily TS) |Bi4s Be} Bi (Oi |Ko) 236) 3 Sy) 4779 2 
OBS 0200 01 79/34 58 Zt if 3. Oy) 4779 2 

STD 0250 Ol 87 134 61 27 69]0 154 3 9 4783 5 
OBS 0250 O01 70434 61 27 70% 3. Oe) 4781 Of 
OBS 0294 Ol gt BS) 

STD 0300 lab GML EKG ie) 2 Uz \o) 7/3) See. 4787 2 
OBS 0393 01 90/34 70 2 ve 3 Oy 4792 8 

STD 0400 01 90 |34 70 AA Ths) |e) Bits) 2598 4793 3 
OBS 0492 Ol 88/34 72 BU Ts 4 07 4798 5 

STD 0500 O01 88 |34 72 27 78 |0 248 4 07 4799 0 
OBS 0590 Ol 82/34 73 At. 4 13 4803 5 

STD 0600 OL Bi is47 973 2y USP) 232) 4 14 4804 0 
OBS 0788 OD 63475 Bq the 4 30 4813 2 

STD 0800 O01 66/34 75 27 82 |0 349 4 30 4813 8 
OBS 0986 Gale Be |e 7/3) QU 433} 4 36 4822 9 

STD 1000 Oil Be ee 77/3) 2 1 835 Ona 4 36 4823 6 
OBS 1185 O01 38/34 74 ZT 4 40 4832 5 

STD 1200 Ol 37/34 74 27 8310 476 4 41 4833 2 
OBS 1482 Od) L834 73 27 84 4 49 4847 1 

STD 1500 Oper 4 49 
OBS 1980 GOmeegal 4 54 

STD 2000 00 90 4 55 
OBS 2479 00 68 4 69 

STD 2500 00 67 4 69 
OBS 2978 00 34 4 74 

STD 3000 4 74 
OBS 3978 00 03% 4 86 
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REPS 
NO. 

rencT 0056 

eet AIR 
HGT. PRESS 

STD 0000 
OBS 0000 

STD 0010 
OBS 0010 

STD 0020 
OBS 0020 

STD 0030 
OBS 0030 

STD 0050 
OBS 0050 

STD 0075 
OBS 0075 

STD 0100 
OBS 0100 
OBS 0125 

STD 0150 
OBS 0150 
OBS 0175 

STD 0200 
OBS 0200 

STD 0250 
OBS 0250 

STD 0300 
OBS 0300 

STD 0400 
OBS 0400 

STD 0500 
OBS 0500 

STD 0600 
OBS 0600 

STD 0800 
OBS 0800 

STD 1000 
OBS 1000 

STD 1200 
OBS 1200 

STD 1500 
OBS 1500 

STD 2000 
OBS 2000 

STD 2500 
OBS 2500 

STD 3000 
OBS 3000 
OBS 3700 

AIR [AIR TEMPERATURE | 

ae ce eo ce 
SUBSURFACE OBSERVATIONS 

SAMPLE T © ae = AD nrg 
DEPTH (M) 

-01 
=O1 
=Onl} 
=01 
-O1 
=O1 
01 

DATE 

[ AIR TEMPERATURE | sip, 

175 

SURFACE OBSERVATIONS 

SAMPLE 

| croup | 

017 

FRPP EFF RRP PERE RE PPR RRR PPR REP RPURDDBHRDABDOS IVI IA 

a 
93 
93 
54 
54 
91 
3) i) 
53 
53 
29 
29 
04 
04 
42 

SWELL 

ce eicnin Splatt 

4707 
4707 
4709 
4709 
4709 
4709 
4712 
4712 
4715 
4715 
4720 
4720 
4727 
4727 
4743 
4755 
4755 
4764 
4772 
4772 
4777 
4777 
4782 
4782 
4790 
4790 
4796 
4796 
4801 
4801 
4810 
4810 
4820 
4820 
4830 
4830 
4845 
4845 
4871 
4871 
4898 
4898 
4925 
4925 
4966 

SONIC 

POUOUEOIAFEEFEFATOOWYWWAMWOUDOIINIOOIDONNNDONNADIOOPHPAD 

MAX. 

WATER 

TRANS. 



SURFACE OBSERVATIONS 

DATE POSITION SONIC MAX. 

DEPTH | SAMPLE 
a LONGITUDE UNCORRECTED] DEPTH 

00672| 0057 04 | 1961 | 70; e4sla0S emse uN 3340 

| wino | alee ain | AIR TEMPERATURE | croup | | sea SWELL 
HGT. | PRESS a EATHER 

FET AMET ARATE | 02 | Le set) vet Te a 
SUBSURFACE OBSERVATIONS 

SAMPLE we te ZAD vie 
DEPTH (M) v 

STATION 

STD 000 7 4707 7 
OB id ae 4707 7 

STD 0 013 7 34 4708 5 
OB eae 4708 5 

STD 0 024 aa 4709 9 
OB Ue 22 4709 9 

STD 0 035 6 89 4711 5 
OB: 6 89 4711 5 

STD 0 052 6 54 4714 7 
OB 6 54 4714 7 

STD 0 067 6 38 4719 1 
OB 6 38 4719 1 

STD 0 081 6 O07 4726 0 
OBS 0100 6 O07 4726 0 
OBS 0125 5 57 4739 6 

STD 0 106 5 08 4751 8 
OBS 0150 5 08 4751 8 
OBS 0175 4 59 4764 0 

STD 0 127 4 43 4768 0 
OBS 0200 4 43 4768 0 

STD 0 146 4 19 4777 0 
OBS 0250 4 19 4777 0 

STD 0 164 a Ne 4781 9 
STD 0 200 4 07 4789 9 

OB 4° 07 4789 9 
STD 0 235 43} 4795 5 

OB 4 13 4795 5 
STD 0 269 (ANG) 4800 7 

OB aS) 4800 7 
STD 0 336 4 29 4809 9 

OB 4 29 4809 9 
STD 0 399 4 35 4819 7 

OB 4 35 4819 7 
STD 0 460 4 38 4829 6 

OBS 4 38 4829 6 
STD 0 550 4 54 4844 5 

oBg 4 54 4844 2 
STD 0 695 4 58 4870 8 

OBS 4 58 4870 8 
STD 0 831 4 84 4896 9 

OBS 2500 4 84 4896 9 
STD 0 966 4 83 4925 5 

OBS 3000 4 83 4925 5 
OBS 3200 00 41/34 69 27 85 4 76 4937 2 
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poe AIR 
HGT. PRESS 

reall h 1 

0000 
OBS 0000 

0010 
OBS 0010 

0020 
OBS 0020 

0030 

OBS 0030 
0050 

OBS 0050 
0075 

OBS 0075 
0100 

OBS 0100 
OBS 0125 

0150 
OBS 0150 
OBS 0175 

0200 
OBS 0200 

0250 
OBS 0250 

0300 
OBS 0300 

0400 
OBS 0400 

0500 
OBS 0500 

0600 
OBS 0600 

0800 
OBS 0800 

1000 
OBS 1000 

1200 
OBS 1200 

1500 
OBS 1500 

2000 
OBS 2000 

2500 
OBS 2500 

3000 
OBS 3000 
OBS 3500 

DATE 

| AIR TEMPERATURE | TEMPERATURE 

DRYW | WETY 

SURFACE OBSERVATIONS 

[ AIR TEMPERATURE | sap 
ITY 

SUBSURFACE OBSERVATIONS 

SAMPLE ae DAD gin mn 
DEPTH (M) v 

oil Se) ijZ 
Foi 35 52 
—O1 54 |33 
=O1 54 |33 
—O1 68 |33 
—O1 68 |33 
=—O1 62 |33 

-O01 62 |33 
=O01 68 |34 

“O01 68 |34 
=01 42 |34 
=O1 42 134 
=00 72 |34 
=00 72 |34 
=-00 06 |34 
00 65 |34 
00 65 |34 
00 90 |34 
O01 21 |34 
O01 21 |34 
O01 48 |34 
O01 48 |34 
01 69 |34 
Ol 69 |34 
O01 68 |34 
01 59%34 
O01 68 |34 
O01 68 |34 
O01 63 |34 
O01 63 |34 
01 47 |34 
Ol 47 |34 
Ol 34 |34 
Ol 34 |34 
O01 21 |34 
01 21 |34 
00 99 |34 
00 99 |34 
00 79 |34 
00 79 |34 
00 55 |34 
00 55 
00 42 |34 
00 42 
00 38 |34 

177 

POSITION a 
(ooerel oose [oa [oe [aver [as [7o™ ae7s[ a7” oovw | 9005 [2 | 

| cuouo | 

35 |0 000 
35 
77 {0 015 
var, 
14 |0 
14 
33 |0 

33 
46 |0 

46 
53 |0 
53 
60 |0 
60 
65 
61 |0 
61 
70 
72 
72 
74 10 
74 
78 |0 
78 
79 |0 
77% 
79 |0 
719 

026 

034 

048 

063 

076 

101 

Oo 123 

142 

159 

193 

227 

262 

328 

388 

448 

538 

687 

85 10 833 

86 |0 971 

FHRHFFFFEPFRFRF FRR PRP PRP RRE RRP FFP UUUNToOoO ON VANTIN 

LONGITUDE 

SONIC 
DEPTH 

UNCORRECTED] DEPTH 

oO BDOOFFDOWDOODOVDANNADOOAMHYNNUOOWDWMWFHINFUHWWEF FE FU UOODAAIXH4 

uw 



SURFACE OBSERVATIONS 

DATE POSITION NODC 
ae: STATION 

SONIC MAX. 
DEPTH SAMPLE 

UNCORRECTED} DEPTH 

Toosral 005s [02 [os [aver [or les” «97s[ 106” se’w | wo80 [99 | 

: DRYW | WETY 

SAMPLE 
DEPTH (M) 

178 

| croup | SWELL WATER 
VIS. 

hes re a ie 

PRPPPPPPPPPPPPPPPPRPPPPPPRPPRR PEP UU UOooo WINN NHH FON ONAKRPOURPHRPHIN®DAUNAUVRAUMAVRPRPOWOOWNOMWRPrRrPOOVUrPRPADVDVIOYWYW 

Pa ame MAEM ek oe 

Cie ls eres 



SURFACE OBSERVATIONS 

POSITION SONIC 
DEPTH 

LATITUDE LONGITUDE UNCORRECTED 

69 a = 58’ W 4188 

STATION 
NODC 
REF. 
NO. 

oe AIR 
HGT. PRESS 

DATE lr ae 
ie [ow | ver [none 

07 
AIR TEMPERATURE 

DRYW | WETY 

Lis Oe Ee 
SUBSURFACE OBSERVATIONS 

SAMPLE i ZAD vii 
DEPTH (M) pe 

HUMID- 

2 5 
26 54 
26 54 
26 65 
26 65 
2Y if 
2 ii 
27 42 
Zin, 42 
2 Bh 
27 54 
2 BY) 
2a | B19 
27 3) 
27 66 
27 66 
27 68 
2 (98) 
27 69 
2th) U2 
27 72 
2 3 
2th ak 
27 74 
27 74 
27 76 
2Y Ve 
2U U9) 
2 WS) 
27 82 
27 82 
Bi biz 
27 82 
2U 83 
27 83 
2 BS 
27 83 
27 84 
27 84 
27 86 
27 86 
a 85 
Qi %3)5) 
2th &i/ 
20 BY | 

179 

| coup | 

Peer aed 

017 

031 

043 

058 

073 

087 

ital 

132 

153 

U2 

211 

249 

284 

350 

414 

478 

570 

722 

870 

013 

285 

OUAoaon JI 244 

FRFFFF EFF FEF FFE P PR PRP PR PR PREP PPP UU 

SWELL 

4707 
4707 
4711 
4711 
4710 
4710 
4716 
4716 
4715 
4715 
4728 
4728 
4745 
4745 
4754 
4763 
4763 
4772 
4776 
4776 
4782 
4782 
4785 
4784 
4791 
4791 
4797 
4797 
4803 
4803 
4813 
4813 
4823 
4823 
4832 
4832 
4847 
4847 
4873 
4873 
4899 
4899 
4926 
4926 
4983 
4983 

PPINO OE PIQY 

PRPOARNAUVMUHWODDAOOWNYUUUUNUTIIDDADAAWWWDOONPRY ODO 

MAX 
SAMPLE 
DEPTH 



SURFACE OBSERVATIONS 

NO 

[win ANEMO.| ain | AIR TEMPERATURE | Juiip | cLouo | SWELL 
HGT. PRESS 

pc DATE POSITION SONIC MAX. 
REE. STATION DEPTH SAMPLE 

| mo. | pay | YEAR eel LATITUDE LONGITUDE UNCORRECTED] DEPTH 

TRANS. 

pep (ee ee 
SUBSURFACE OBSERVATIONS 

Ee a DEPTH (M) 

STD 7 4708 1 

OB 1 37 4708 1 

STD te 32 4710 1 

OB Teuesio 4710 1 

STD 7 74 4713 7 

OB ith toeetite 4713 7 

STD Ve 22 4715 0 

OB 22 4715 0 

STD 0050 =O1 70 |34 O7 27 44 |0 053 Os) 101 4715 0 

OBS 0050 =-O1 70/34 O07 27 44 177 4715 0 

STD 0075 —O1 68 (34 11 27 4710 069 6 65 4717 0 

OBS 0075 to}, foils} ee lal 1p WErTy 665 4717 0 

STD 0100 =01 13/34 22 27 55 |0 083 © (ols 4727 6 

oBg 0100 Ol US) Bs a 21s) 6 06 4227 6 

OBS 0125 =00) 05 )/34 (36 21 (ail 3 hl 4746 4 

STD 0150 O01 10/34 57 27 Vi | soy 4 50 4766 1 
OBS OT50 On ON Si4 Sir 21 Hil 4 50 4766 1 
O89 0175 01 54/34 60 ZU Ti 4 24 4774 2 

STD 0200 OW 165))/3i4 S160 21 oto ar 4 16 4777 3 
OBS 0200 O01 65 |34 60 Za tO 4 16 4777 3 

STD | 0250 01 78/34 63 Ie Tal fo) wer 4 06 4782 3 

OBS 0250 jal 7/6} IVs (53) BY Wal 4 06 4782 3 

STD 0300 il Sil es4s tere 2 713 \0 ler 4 07 4785 8 

OBS 0300 vil feial 
STD 0400 O1 84/34 68 2a when O20 4 11 4792 3 

OBS 0400 01 84/34 68 20 2 4 11 4792 3 

STD i 0500 01 80/34 68 27 75 |0 242 4 16 4797 7 

OBS 0500 01 80 |34 68 ZY 1/3 4 16 4797 7 

STD 0600 Oil 7/8} Bs 7/2 27 790 2178 4 13 4802 8 

OBS 0600 Ol 7S) (BGS 2 2 1) 4 13 4802 8 

STD 0800 O01 54 |34 74 27-820) B44 ay 28 4812 0 

OBS 0800 O01 54/34 74 27 Wz 4 28 4812 0 

STD | 1000 jal Gril te 1) 27 82)0 408 4 39 4821 9 

OBg 1000 O01 41/34 73 27 32 4 39 4821 9 

STD 1200 Oil 2y Bas 1) 21 (33) |e) Lorie 4 35 4831 7 

oBg 1200 Oi 27 |e Tor 2¢ Bil 4 35 4831 6* 

STD 1500 (il, (0k) [4 2 27 8410 565 4 59 4846 4 

OBS 1500 O01 06/34 72 27 84 4 59 4846 4 

STD 2000 (o}(0) eM) S345 Teal 2r wate 1ile 4 50 4872 1 

OBS 2000 00 80/34 71 21 (39) 4 50 4872 1 

STD 2500 GON 625849 al 27 8610 860 4 75 4899 1 

OBS 2500 00 62 |34 71 ZU tale) 4 75 4899 1 

STD 3000 00 45/34 72 2a) 8189/0) 99195 4 81 4926 1 

OBg 3000 (ayo) a) ese 1/2 27 88 45) dl 4926 1 

a 3500 OOF 3175 )/34 S768 2m | 185 4 88 4954 2 

180 



SURFACE OBSERVATIONS 

REF. N DEPTH SAMPLE 

STD 0000 =01 61/33 30 26 82/0 000 ty 154 4710 1 
OBS 0000 Ffoyil Gail jisis} Silo) 26), 82 7 54 4710 1 

STD 0010 F(o)il “7r(o) isis} hal 26 83/0 012 30) 4709 3 
OBS 0010 =O0)) 70)/33) 931 26) 83 te Bo) 4709 3 

STD 0020 =O? 71133 43 26 92 )0 024 7 42 4710 3 
OBS 0020 =O01 71/33 43 Ze 2 7 42 4710 3 

STD 0030 =O1 53) /33' 69 i 3) 01035 aha 4714 8 
OBS 0030 =01 53/33 69 27 its % — dhal 4714 8 

STD 0050 =01 53 |33 88 Zi 28m OOD 2 © a7 4716 8 
OBS 0050 -01 53 |33 88 2 28 O Bi 4716 8 

STD 0075 =-01 52 |33 99 Zul See OmOneL 6 16 4719 0 
OBS 0075 —mO1 52/33 99 2 BT 6 16 4719 0 

STD 0100 =01 46 |34 06 27 43/0 088 b) - Je} 4721 7 
OBS 0100 =O1 46/34 06 27 43 3) Js) 4721 7 
OBS 0125 “01 30/34 13 27 48 3) {333} 4726 0 

STD 0150 =O01 08 |34 22 27 54 )0 118 5 68 4731 3 
oBs 0150 —=O1 08 34 22 27 54 5) faite) 4731 3 
OBS 0175 =01 08 |34 25 ZU Tl 3) {3)'3) 4733 0 

STD 0200 O01 04 134 28 27 59/0 144 3 {all 4735 2 
OBS 0200 =-01 04 |34 28 ZO 3) fail 4735 2 
OBS 0225 =00 84 |34 32 Ay (92 5 64 4740 0 

STD 0250 -00 64 |34 35 2B (95) |) ier) 2 30 4744 7 
OBS 0250 =00 64 Seesi0 
OBS 0275 =00 35 134 40 27 66 2 39 4750 9 

STD 0300 =00 02 134 46 Zi (8) fo) So) Syel2 4757 7 
OBS 0300 -00 O02 |34 46 ZY 9) Bi vl2 4757 7 
OBS 0325 fo 3b} lise Bl BY 2 4 95 4762 4 
OBS 0350 00 49/34 57 2 2) 4 80 4768 8 
OBS 0375 00 65/34 59 QU Te 4 69 4772 8 
OBS 0390 00 81/34 61 2 UT 4 37 4776 2 
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NODC 
ae 

Loe es 

DATE Lr 
raos7a one [oa [os [aero _[7e™ 2275] 

Mews 
IT 

AIR TEMPERATURE 

ea eeM ees ie 

182 

SURFACE OBSERVATIONS 

POSITION 

LONGITUDE 

SONIC 
DEPTH 

UNCORRECTED] DEPTH 

| sweue | 

ar alee 

SUBSURFACE OBSERVATIONS 

PFPEPUUOU UU VU UNH H HGF ds AAAAAY 

4712 
4712 
4714 
4714 
4716 
4716 
4715 
4715 
4718 
4718 
4720 
4720 
4723 
4723 
4724 
4726 
4726 

4730 
4733 
4733 
4739 
4743 
4744 
4747 
4751 
4753 
4758 
4764 
4769 

SAMPLE hy te ZAD Oe ai 
DEPTH (M) 

URPOrPUrPOFrPUUFODHOOMWDODHYPrPODOORHOOSO 



STATION 
DATE 

DAY YEAR 

SURFACE OBSERVATIONS 

POSITION 

WIND 

SPEED] DIR. 

10 1961 

SONIC 
DEPTH 

UNCORRECTED 

DRY WET YW 

08 | 09 53) 9 Bie) 

0020 
0030 
0030 
0050 
0059 
0075 
0075 
0100 
0100 
0125 
0150 
0150 

SAMPLE 
DEPTH (M) 

183 

56 
(o) 

033 

049 

065 

080 

108 
VIM AADAAOIIDDOOOWO 

Ozmi/| 

DODADWMDANNHPAVUVVDOUUYDW 



SURFACE OBSERVATIONS 

NODC DATE POSITION SONIC MAX. 
REF. STATION EPT SAMPLE 

NO. Aor oe] HOUR LATITUDE LONGITUDE UNCORRECTED DEPTH 

00672 0065 | 02 | 10 | 1961 | 18 TUES || OCS WAT 0424 

a Ar AIR TEMPERATURE echas CLOUD SEA SWELL 
HGT. | PRESS ITY EATHER 

can con aeal ae Rae pee re a 

SAMPLE 
DEPTH (M) 

SUBSURFACE OBSERVATIONS 

esa: v v 

STD 8 90 | 4713 3 
OB 8 90 | 4713 3 

STD 8 94 | 4713 3 
OB 8 "94 | 471313 

STD 8 91 | 4714 4 
OB 8 91 | 4714 4 

STD 3 Gi || Arilv © 
OB 8 Sil 

STD TON Ono 
OB 7 20 | 4720 0 

STD 6 12 |) “7a 6 
OB 0075 @ AMG |) S77 @ 

STD 6 05 | 4719 6 
OR 605 || 47119 6 
OB 6 O01 | 4722 3 

STD 5 93 | 4724 9 
O85 By 93) | PAS Zeno | 

OBS 0175 =01 33/34 18 QV Be 5 88 | 4728 7 | 

STD 0200 |-01 19 |34 25 27 37 Io) 152 BD 7/8) | 4782 : 
OBS 0200 |=-01 19 |34 25 2 Sz 5 7a || a2 7 
OBS 0225 =00 86 |34 31 Da (ayil 5 8S) 4739 6 

STD 0250 |-00 78 |34 34 | 27 63/0 176 5B FA | AAD F | 

OBS 0250 |-00 78 |34 34 | 27 63 5 52 | 47425 1 

OBS 0275 -00 57/34 38 aT @& 5 28 | 4747 4 : 

STD 0300 |-00 32 |34 43 27 68 |0 198 5 24 | 4752 9 | 

OBS 0300 =-00 32 |34 43 27 68 5 24 | 4752 9 i 

OBS 0325 -00 01/34 48 2? Til 4 98 | 4759 4 
OBS 0350 00 26 |34 54 | 27 74 4 59 | 4765 2 
OB 0375 00 53 

STD 0400 00 80/34 64 | 27 79/0 235 |4 O04 | 4776 8 
oad 0400 00 80/34 64 | 27 79 4 04 | 4776 8 : 

184 



SURFACE OBSERVATIONS 

NODC POSITION SONIC 
DEPTH 

UNCORRECTED 
STATION 

LONGITUDE 

MAX. 
SAMPLE 

LATITUDE DEPTH 

24's| 092 54 W 07 

MA pe CLOUD | SEA SWELL WATER 

TYPE|AMT.| DIR. | AMT. | DIR. COL.| TRANS 

lalslst | Gis 
SUBSURFACE OBSERVATIONS 

SAMPLE Ozmi/\ 
DEPTH (M) 

STD 0000 =O01 49/33 13 26 67/0 000 Oe eal) 4711 3 
OBS 0000 foyil aS) ish) aL} 26 67 s) it) 4711 3 

STD 0010 =O, 545 338) ls 26 68 )j0 014 Se 4711 1 

aks) 0010 EXoyil faye lieve} alk) 26 68 Salts) 4711 1 
STD 0020 ik KS) hs} ALS) Omen OMmOr7 SJ (o)7/ 4712 7 

OBS 0020 Koa, GS) jieVs}— ALS) 25 V2 9 Or 4712 7 
Sm) 0030 oil 35 3 10 27 14/0 039 Yo alts 4714 6 

OBS 0030 Foil BS |e 7/0) 27 14 tas) 4714 6 
STD 0050 |™O1 45/33 91 Zi 21a OOSS 6 54 4718 2 

OBS 0050 Fol 43) |e) Sil 2 Bal 6 54 4718 2 
STD 0075 -O1 56/34 O1 27 39 |0 074 @ gil 4718 4 
STD 0100 -01 61/34 08 27 45 |0 091 6 7 4719 4 

OBS 0100 “01 61/34 08 at 4&5 a7 4719 4 
STD 0150 =01 54 )34 15 ZT (0) |) Ast (yale 4723 8 

OBS 0150 Olen D4 Bis SS) ZO i) Alfs) 4723 8 
STD 0200 =O) V8 134 214 AT (|e) eA) 3) et/S) 4732 8 

OBS 0200 Flea ais) eit es Bi 38) STS, 4732 8 
STD 0250 =O0) 184 124 32 27 62/0 174 ON 4741 5 

OBS 0250 -00 84 |34 32 2 62 3 7 4741 5 
STD 0300 =O1ON  S4e | SI45 ize 2 i \@ iW 3 AS 4752 6 

OBS 0300 -00 34/34 41 2 (9 7/ 7 2S 4752 6 

oe 0350 OO HEN S45 510 27 WZ 4 93 4763 5 
STD 0400 00 46 [34 57 27 3 |Q 2555 Es) Sif 4771 4 

OBS 0400 00 46/34 57 (eS) & 72 4771 4 
OBS 0450 00 70/34 62 2 13 & (30) 4778 2 

STD 0500 00 87 |34 66 27 80/0 269 4 48 4783 9 
OBS 0500 00 87 |34 66 21 180) 4 48 4783 9 

STD 0600 Ol OF Be  7O 27 i322 \K0) Shovo) 4 38 4792 7 
OBS 0600 Ol OF |e To) 2 8&2 4 38 4792 7 

OBS 0700 On OS ate) 2 8&2 A 32 4799 2 
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NODC 

AN 

SURFACE OBSERVATIONS 

REF STATION Bae aeSmen SONG MAK . DEPTH SAMPLE 
NO. | wo. | vay | YEAR [Hour | vatiTuve | LONGITUDE UNCORRECTED] DEPTH 

- 7 > 

00672} 0067 loz | 11 | 1961 72 14 S|} 092 45° W 0410 ro) + 

EMO. AIR AIRATEM PERATURE HUMID- hep | sea Pda 
HGT. PRESS 

Fe eee 
SAMPLE a =z AD al VA) 

DEPTH (M) 

0000 =|-01 67|0 000 = |9 4711 5 
0000 |-01 i = i a 67 9 a 4711 5 
0010 |-01 55 |33 12 | 26 67/0 014 |9 10 | 4710 9 
0010 |-01 55/33 12 | 26 67 9 10 | 4710 9 
0020 |-0l 37/33 48 | 26 95]|0 026 |8 81 || 4715 9 
0020 |-00 98433 48 | 26 94% 8 81 | 4722 O* 
0020 si=Oll 2arlsaeime) |s27) SUStlOmOSions lirAmE5Os lieu 9 
0030 |-01 28 (33 72 | 27 15 7 59 | 4718 9 
0050 |-01 39/33 87 | 27 27/0 054 |6 94 | 4719 0 
0050 |-01 39/33 87 | 27 27 6 94 | 4719 0 
0075 |l=-01 58/34 04 | 27 41/0 072 |6 25 | 4718 2 
0075 |-01 58/34 04 | 27 41 6 25 | 4718 2 
0100 |-01 64/34 o8 | 27 45/0 089 |6 12 | 4719 0 
0100 |-01l 64 (34 08 | 27 45 G12 Ane 
0125 |-ol 52/34 12 | 27 48 6 02 | 4722 5 
onse) |-on @r iar iG | ay? Bil) Wie) | © | e725 
0150 |-01 47/34 16 | 27 51 6 03 | 4725 0 
0175 |-01 36/34 18 | 27 52 5 98 | 4728 3 
0200 |-01 05/34 26 | 27 58/0 146 |5 72 | 4735 0 
0200 |=-01 05 |34 26 | 27 58 Bia) e735) 10 
0225 |-00 89/34 31 | 27 61 5 65 | 4739 2 | 
0250 | l=00) 94134 (32) |i Geilo aie) Sia l6i 3 aragles : 
0250 |-00 94 |34 32 | 27 62 5 67 | 4739 9 
0275 ‘|-00 71/34 36 | 27 64 5 49 | 4745 1 
0300 |-00 55/34 39 | 27 66/0 193 |5 37 | 4749 2 
0300 |-00 55|34 39 | 27 66 5 37 | 4749 2 
0325 |=00 31/34 44 | 27 69 5 23 | 4754 6 | 
0350 |[-00 02(|34 50 | 27 72 5 10 | 4760 8 | 
0375 00 35/34 55 | 27 74 4 80 | 4768 1 
0400 00 55|34 59 | 27 77/0 232 |4 54 | 4772 8 
0400 00 55|34 59 | 27 77 4 54 | 4772 8 : 



SURFACE OBSERVATIONS 

EParaee (ene ones pe cama ee ea 
Gi Doe a AR eS 

| wino | roa] tet AIR AIR TEMPERATURE | crouo | 

HGT. PRESS fe Cs a le 
) Shee eee 

SUBSURFACE OBSERVATIONS 

SAMPLE "y ray ZAD ral 
DEPTH (M) 

STD 0 000 =«(|9 4710 9 
OB 9 a5 4710 9 

STD Ome i GA || ayit a 
0B 8 94 | 4711 1 

STD 0026 |8 84 | 4716 8 
OBS 0020 8 84 | 4716 8 

STD 0 037 +(|8 50 | 4722 8 
OB 8 50 | 4722 8 

STD 0055 |6 82 | 4719 3 
0B & 82 || APIS 2 

STD OO7d 6 a7 || 27S 2 
oBg 6 iT || A719 2 

STD 0089 |6 O04 | 4720 1 
OBS 0100 6 04 | 4720 1 
0B 5 99 | 4723 2 

STD 0119 |5 90 | 4726 9 
OB 5 90 | 4726 9 
OBS 0175 |-01 21/34 22 | 27 55 5 79 | 4730 8 

STD 0200 |=-01 04/34 27 | 27 58/0 146 |5 71 | 4735 2 
OBS 0200 |-01 04/34 27 | 27 58 5 71 | 4735 2 
OBd 0225 |-00 96/34 29 | 27 60 5 69 | 4738 0 

STD 0250 |l-00 87/34 31 | 27 61/0171 |5 64 | 4741 0 
OBS 0250 |l-00 87/34 31 | 27 61 5 64 | 4741 0 
OBS 0275 |[-00 71/34 36 | 27 64 5 50 | 4745 1 

STD 0300 I-00 69/34 38 | 27 66/0 194 |5 51 | 4747 0 
ops 0300 |l-00 69/34 38 | 27 66 5 51 | 4747 0 
OBS 0325 |-01 03434 40 | 27 69% 4743 3F 
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SURFACE OBSERVATIONS 

ter DATE aa ae SONIC MAX. 
STATION DEPTH SAMPLE 

00672| 0069 12) |bigenios |l72. a, Silmoge yrod Ww 0430 

poe AIR AIR TEMPERATURE | cuouo | SWELL 

EATHER 
HGT. PRESS Tomy [wry | er tha [ar | pel 

eae Ie a I Le 
SUBSURFACE OBSERVATIONS 

SAMPLE EL ZAD i W 
DEPTH (M) 

STD 0000 =|-01 6610 000 |9 4712 9 
OB 0000 =‘|=01 a BE ie 5 66 9 oe 4712 9 

STD Oo Ikon Calas 12 | 26 Grio ome lp OG | B72 © 
oBy 0010-01 PONDS 12 || 26 BT 3 OS || Arle 6 

ST 0020 |=01 05125 een. | 27 O50 026 |B a6 |ner2m 4 
ops 0020 |-01 05/33 61 | 27 O05 BG || Aye 

STD | 0030 i=01 18135 64 | 27 O80 036 \|7 96 | 4720) 1 
Ops 0030 |-0l1 18/33 64 | 27 08 7 96 | 4720 1 

STD 0050 |-01 44/33 87 | 27 27/0 054 |6 80 | 4718 2 
ops 0050 |-01 44/33 87 | 27 27 6180) |mavaiea 

STD 0075 ‘|-01 51/34 00 | 27 3810 073 |6 22 | 4719 2 
OBS 0075 |-01 51(|34 00 | 27 38 6 22 | apis 2 

STD 0100 ‘|-01 61 (34 o7 | 27 44/0 090 |5 99 | 4719 4 
OBS 0100 |-01 61/34 oO7 | 27 44 5 99 | 4719 4 
OBS O125) =o") 45 24 in) | 27 147 5 OT || Besa 

STD M60 Kon @niba a7 |a7 Silo lac |B GO |) e725 © 
ops 0150 |-01 41/34 17 | 27 51 5 90 | 4725 9 
OBg 0175 +~+(|-01 30/34 19 | 27 53 5 88 | 4729 3 

STD 0200 |=00 98/34 25 | 27 56|0 147 |5 68 | 4736 0 
Ops 0200 |-00 98 |34 25 | 27 56 5 68 | 4736 0 
OBS 0225 |l-00 86 (34 31 | 27 61 5 58 | 4739 6 

STD 0250) =00) 491144 939 | 2m | GG) dts |Senae ena 2 
OBS 0250 |-00 49|34 39 | 27 66 5 38 | 4747 2 

STD 0300 \-0o Buiba 4a ley Galo 1s | aa || ana 7 
OBS 0300 |-00 27/34 43 | 27 68 5 24 | 4753 7 
OBS 0325 |-00 13|24 46 | 27 70 5 13 | 4757 5 
OBS 0350 00 2434 Saallan 17s 4 87 | 4764 9 
OBS 0375 00 47(/34 57 | 27 75 A Til || A770 © 

STD 0400 ON 57) sia GO) lll ores On 230 |4uuGoumlpennmen2 
OBS 0400 © Srbs Go | 2u Ty 4 66 | 4773 2 
OBS 0425 oo 69 /8& 63 |] 27 FT 4 35 | 4776 5 
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SURFACE OBSERVATIONS 

Nope ante DATE wk, oa rosmionm | SONIC MAX. 
REF. ION DEPTH SAMPLE 

00672] 0070 1961 72° 41'S] 091° 55’W 0515 sia 

| crouv | sea SEA SWELL poet ae | AIR TEMPERATURE | TEMPERATURE 
HGT. | PRESS EATHER oy | wy eos fa oe el 

7 ee Ee im 
SUBSURFACE OBSERVATIONS 

SAMPLE na ZAD a 
DEPTH (M) 

STD 0000 -01 000 it 4711 8 
OBS 0000 =01 35 ei i ag s U a 4711 8 

STD 0010 Oil 32} |e) BS 27 02)0 011 Ue 4713 1 
OBS 0010 One) 1313) 56 Zi Oe i 13 Ger/aley al 

STD 0020 “Ol 54/33 59 Zi Oe Ooze: ihe. 4713 7 
OBS 0020 “O01 54/33 59 Zi OD He epee TALE) © 7 

STD 0030 H@i, De 52 Gil Za OR OMOSe: uv Me 4713 7 
OBS 0030 Rol 28 (63 il Zit Or 7 Se 4713 7 

STD 0050 Pol @3) (33 GB 27 100 051 YB 4714 3 
OBS 0050 Soil ©3133) 2 Zit illo) ut 4714 3 

STD 0075 —O01 56 |23 94 Zi | Om On @ (sil 4718 1 
OBS 0075 =01 56/33 94 2U 33 © il 4718 1 

STD 0100 “01 51/434 04 27 4110 090 © 25) 4720 8 
OBS 0100 “O01 51434 04 2 Gal 6 2s) 4720 8 
OBS 0125 =-01 33 |34 18 2T 92 5 88 4725 8 

STD 0150 =01 20 |34 23 27 Be 0) X20) Bee2 4729 5 
OBS 0150 =01 20 |324 23 Zn° 2 82 4729 5 
OBS 0175 =O1 04/34 27 2 Be (99) 4733 7 

STD 0200 =O1 04 |34 29 27 60/0 146 3 2 4735 2 
OBS 0200 Os OG 4 29) 27 @660 2 773 Gs/sje) 2 
OBS 0225 =00 96 |34 33 2U 3 3 (9 Ugh 2 

STD 0250 = (OOM Cane: 36 Zi ODe|Onlos 2 92 4741 9 
OBS 0250 =00 82 |34 36 2U (92) 3) 2 4741 9 

STD 0300 =00 45/324 43 27 99 |@ 19 3 Bie) 4750 9 
OBS 0300 “00 45/34 43 2) @8 3 IE) 4750 9 
OBS 0350 00 38 {3 56 27 03) 4 79 4767 1 

STD 0400 00 76/34 63 27 8 | 227 4 50 4776 1 
OBS 0400 00 76/34 63 Zi 8) Cd) 4776 1 
OBS 0450 00 96 |34 68 ZY Bal 4 38 4782 3 

STD 0500 CONES SN Sion 27 80 0 260 4 34 4785 7 
OBS 0500 00 99/34 67 2 80) 4 34 4785 7 
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STATION 

eas tac: 

4 [02 aM eee ee 

0000 

0000 
0010 
0010 
0020 
0020 
0030 
0030 
0050 
0050 
0075 
0075 
0100 
0100 
0125 
0150 
0150 
0175 
0200 
0200 
0225 
0250 
0250 
0275 
0300 
0300 
0325 
0350 
0375 
0395 

=-O1 

=O 
=01 
=-O1 
=O) 
=O1 
=-01 
=-Ol 
E(a)il 
=01 
=01 
=0O1 
=O1 
=01 
F{0) 1! 
= Onn 
=o1 
=O 
-01 
=O1 
=O1 
=-00 
=00 
=-00 
=00 
-00 
=00 
00 
00 
00 

a 
33 

HUMID- 

SURFACE OBSERVATIONS 

[ro Tow | van [rein | arae Tye 
aoe wore ae [we ses] or] aes ose sew] ozo LO | 

aig. | AIR TEMPERATURE 
Pi 

RESS | oryW | WETY 

LATITUDE 

15 |O 

14 |0 

14 |O 

16 |0 

POSITION 

| crouo | 

SUBSURFACE OBSERVATIONS 

SAMPLE i ZAD CL 
DEPTH (M) 

000 

009 

019 

028 

045 

064 

081 

110 

136 

160 

182 

PRUUUUUOUNTTDRARDADAAORDOOIINVI IIA 

SONIC 
EPTH LE 

UNCORRECTED DEPTH 

SWELL 

flor fon LS 

4709 

4709 
4708 
4708 
4709 
4709 
4710 
4710 
4713 
4713 
4716 
4716 
4718 
4718 
4723 
4726 
4726 
4730 
4732 
4732 
4736 
4739 
4739 
4744 
4751 
4751 
4758 
4765 
4773 
4775 OOANYUUADAAMAONNRPOWOWWWRPRPOOrRPrPUURAAYW YW 



sone [sais 

Pemwinns PT Eo, AIR AIR TEMPERATURE ean 

HGT. PRESS 

Rare baam eats mela 
SUBSURFACE OBSERVATIONS 

DEPTH (M) Vv Vv Vv vy v Vv 

STD 000 Y (ols 4708 9 
OB ios 4708 9 

STD 009 6 96 4708 8 
OBS 0010 6 96 4708 8 

STD 018 ts) (Shee! 4709 5 
OB 6 88 4709 5 

STD 026 @ Se) 4710 4 
OBS 0030 @ 4710 4 

STD 042 6 40 4712 8 
OBS 0050 6 40 4712 8 

STD 060 Q 37 4716 3 
OBS QO s7/ 4716 3 

STD 076 6 34 477 lit 16 
OB 6 34 4717 6 
OBS 0125 6 34 4719 1 

STD 107 @ 22 4722 3 
OBS 0150 @ 32 4722 3 
OBS 0175 6 20 4726 0 

STD 136 3) ENS) 4730 3 
OBS 0200 5 98 4730 3 
OBS 0225 a) Bal 4735 3 

STD 161 5 68 4738 4 
OBS 0250 6 05 4732 6 
OBS 0275 |-00 87 134 34 27 63 3 Bi 4742 6 

STD | 0300 =00 65 |34 38 27 66 |0 184 5 49 4747 6 
OBS 0300 =00 65 |34 38 27 66 5 49 4747 6 
OBS 0350 =00 05 |34 47 2 3. il 4760 2 

STD 0400 00 45 |34 56 27 7510 224 4 75 4771 2 
OBS 0400 00 45 |34 56 2 73) 4a 1D) 4771 2 
OBS 0450 00 81/34 62 2 Cas, 4 58 4779 8 

STD 0500 01 04/34 67 27 80/0 258 4 35 4786 4 
OBS 0500 01 04/34 67 27 80 4 35 4786 4 
OBS 0525 01 08 [34 69 21 Bil 4) By 4788 6 

19] 



SURFACE OBSERVATIONS 

NODC | oy [rosimion | some | max 
mS |" oom] vem [rear [ —uvve[_avene nie 

ANEMO.| AIR [AIR TEMPERATURE | 5 | swete | 

pe iL Sean ee 
MIME ena ee 

SUBSURFACE OBSERVATIONS 

SAMPLE hy ic ZAD oe 
DEPTH (M) 

STD 0000 =-O1 6 4709 5 

OBS 0000 =O1 5 a 56 a 34 6 a 4709 5 
STD 0010 =O 1" 18:5) 133) 89 27 30/0 008 ey 7S) 4709 4 

OBS 0010 pO)al fie) eS} GIG) Bip. Xo) 6 73 4709 4 
STD 0020 o)al  feis) Bi) GIS) 27 30/0 016 Oo 1 4710 0 

OBS 0020 Ful Sie) ese} IE) 2t 30 oe Si 4710 0 
STD 0030 =01 85/33 90 Zt Bil |fo) 2) 6 84 4710 7 

OBS 0030 = Q)0) 9 185))/313) 190 21h. Bhil 6 84 4710 7 
STD 0050 =O S6n|3 3) nor 27 36/0 038 ©) ©) 4712 0 

OBS 0050 Fajal is) jes} S)7/ Zaf Bie) 65 763 4712 0 
STD 0075 =O1 83 |34 04 27 42/10 056 Gael 4714 3 

OBS 0075 =O1 83 |24 04 27 42 sh fal 4714 3 
STD 0100 =O) 18371314 07 27 4410 072 (7) 4715 9 

OBS 0100 Fabs | {sie} iis” [oz 27 44 6 70 4715 9 
OBS 0125 —O1 77 |34 O09 27 46 Bt! 4718 4 

STD 0150 =O1 70/34 13 27 49/0 103 6 44 4721 2 
OBS 0150 =01 70/34 13 27 49 6 44 4721 2 
OBS 0175 =“O1 44/24 19 Cir ~ Bs) alls} 4727 0 

STD 0200 =O 3034 24: AY BT te) also) Bo Sly 4731 0 
OBS 0200 =O TI esO0n 3s 524: Zit Bil by S7/ 4731 0 
OBS 0225 “O01 21 |34 27 Bil 2) 5 94 4734 0 

STD 0250 —=00 98 |34 30 27 soln OSS By 73 4739 2 
OBS 0250 =00 98 |34 30 27 61 5 78 4739 2 
OBS 0275 =00 66 |34 36 27 64 by oil 4745 9 

STD 0300 =00 37/34 41 27 67/0 178 3) ele) 4752 1 
OBS 0300 =00 37 |34 41 ZU (iil By eis) 4752 1 
OBS 0350 00 52 |34 54 2 13 4 52 4769 2 
OBS 0375 00 80/34 61 Cath Tae 4 52 4775 2 

STD 0400 00 94/34 64 2th TS NO) Zils) 4 44 4778 9 
OBS 0400 00 94/134 64 Qt 1S 4 44 4778 9 
OBS 0425 O01 02 |34 65 2 1s 4 20 4781 6 
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ate ee 
HGT. 

NODC 
REE: STATION 

AIR 
| AIR TEMPERATURE | TEMPERATURE 

PRESS 

DATE 

SURFACE OBSERVATIONS 

[Sa ee Ero oP ena 
[ie Ge ier er re a ee 

owt one [oe [ven [eae [oo 
[AIR TEMPERATURE | sip 

| cuou | SWELL 

i [ 

Sone MAX. 
SAMPLE 

UNCORRECTED DEPTH 

TRANS. 

em bes (oe ks aad pal 
SUBSURFACE OBSERVATIONS 

SAMPLE on = AD ma 
DEPTH (M) 

STD 
OBS 0000 

STD 0010 
OBS 0010 

STD 0020 
OBS 0020 

STD 0030 
OBS 0030 

STD 0050 
OBS 0050 

STD 0075 
OBS 0075 

STD 0100 
OBS 0100 
OBS 0125 

STD 0150 
OBS 0150 
OBS 0175 

STD 0200 
OBS 0200 
OBS 0225 

STD 0250 
OBS 0250 
OBS 0275 

STD 0300 
OBS 0300 
OBS 0350 

STD 0400 
OBS 0400 
OBS 0450 

STD 0500 
OBS 0500 
OBS 0525 
OBS 0550 

193 

0 147 

0 174 

0 198 

0 238 

0 272 

FEF PFE FFUNUUNUUDABAARAAAARDAKHRITYTDDOAAAD 

4711 
4711 
4711 
4711 
4709 
4709 
4712 

4716 
4716 
4719 
4719 
4718 
4718 
4720 
4722 
4722 
4724 
4728 
4728 
4734 
4735 
4735 
4743 
4746 
4746 
4761 
4771 
4771 
4783 
4788 
4788 
4789 
4791 

VN OAD 

PUDOODPFFFODUDOONDOUDOFFOTNINNUU 



NODC 

SURFACE OBSERVATIONS 

DATE POSITION 

UNCORRECTED] DEPTH 

AIR TEMPERATURE HUMID- | swe | a WATER 

TY 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
OBS 

STD 
OBS 

STD 
OBS 
OB 

STD 
OB 
OBS 

STD 
OB 
OB 

STD 
OBS 

STD 
OBS 
OBS 

STD 
OBS 

STD 
OB 

STD 
OB 
OB 

STD 
OB 
OB 

SAMPLE 
DEPTH (M) 

0000 

0000 
0010 
0010 
0020 
0020 
0030 
0030 
0050 
0050 
0075 
0075 
0100 
0100 
0125 
0150 
0150 
0175 
0200 
0200 
0225 
0250 
0250 
0300 
0300 
0350 
0400 
0400 
0500 
0500 
0600 
0600 
0700 
0800 
0800 
0850 

SUBSURFACE OBSERVATIONS 

ee abe 

01 0 000 8 4709 0 

=O1 = Ba # 58 ae 8 a 4709 0 
=O1") 71933) 30 216) | 8125/0) OM 8 44 4709 1 
=01 71 |23 30 26 (82 8 44 4709 1 
—=O1 78/33 42 26 92)0 024 8 09 4709 1 
—O1 78 |33 42 Zor ie 8 09 4709 1 
=O) (655/33 955 am) 0280035 T 84 UST(alZy es) 
=O) (65/33) 5 AY Oz 7 84 4712 3 
=O1> (835/33 974 Zion OO > Te 39) 4711 5 
=-O1 83/33 74 2a kts ag) 4711 5 
oi ae jess Se) 2) 385 ONOnS 6 65 4715 8 
Foil 72 1s Se) 2th Shs} (3) 4715 8 
=01 65/34 05 27 4210 092 Sy 22 4718 7 
=—01 65 |34 05 an 42 @ 35) 4718 7 
—O1 71/34 10 27 47 6 46 4719 4 
Foil © jibe 2 27 48 |0 123 6 38 4721 6 
=O Oi S45 ele 27 648 6 38 4721 6 
=01 62 |34 14 Zit 30) 6 28 4724 0 
rei yes INL T/ 2m, S DZa\O) a2 6 24 4726 7 
Fojil ta)lay [ies aL 7h 27 b2 6 24 4726 7 
“O01 46 |34 20 27 54 6 14 4729 7 
—=O1 18 )324 24 2m, | D6m|O) a9 Sa si°) 4735 8 
—“O1 18 |34 24 2m 56 5 86 4735 8 
=00 46/34 38 27 65 |0 204 Be 2S) 4750 6 
-00 46 |34 38 2 Ge) SOO 4750 6 
00 09 |34 48 27 tO 4 96 4762 4 
00 45/34 55 27 74 )0 244 4 70 4771 1 
00 45 |34 55 Val 4 70 4771 1 
00 90/34 64 2 US.\(o) 2VS) 4 56 4784 2 
00 90 |34 64 27 THs) 4784 2 
O01 03 |34 66 2 1S) |e) Sil) 4 47 4792 2 
O01 03 |34 66 Bi ws 4 47 4792 2 
Oly) £3534 166 2 Ths! 4 43 4799 6 
Ol Ls 68 Ath ilo) jo) Bh 7A2) 4 37 4806 2 
O01 17 |34 68 Zi 80 4806 2 
(0)s He ic oe) 2 sill 4 33 4809 4 
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SURFACE OBSERVATIONS 

aie DATE POSITION SONIC MAX. 

Te" Tye [ow [ve [vou] —urane | woverane ncn 
peolasel es Lorloeal [a7 aslon a? foe Le 
WIND rom] Be AIR AIR TEMPERATURE HUMID- | sweue | WATER 

HGT. PRESS 

al a : Petr = Par 

; TRANS. 

SS eee ee 
SUBSURFACE OBSERVATIONS 

DEPTH (M) v v Vv Vv Vv 

STD 8 05 4708 7 
OBS 0000 8 05 4708 7 

STD 8 04 4708 5 
OBS 0010 8 04 4708 5 

STD 0020 P@t 80) [ss Bo) 26 98 |0 024 2s) 4709 1 
OBS 0020 On clOn| S310 26 98 Z De 4709 1 

STD 0030 =O01 80/33 61 27 07/0 034 au 4710 2 
OBS 0030 Bs oil te al 

STD 0050 =-O1 81 |33 80 27-2390 O53 6 88 4712 1 
OBS 0050 Fol Bil pe By) 2Y 28 6 88 4712 1 

STD 0075 =O1 61/34 02 27 40 |0 072 Cres 2 4717 7 
OBS 0075 tojal al [eis (02 27 40 6) 32 4717 7 

STD 0100 -01 64 |34 08 27 45 |0 088 ® ag 4719 0 
OBS 0100 =O1 64 |34 08 27 45 (ts) 4719 0 

STD 0150 =O BIG 3 Av GS) lo) une GS Wz 4723 3 
OBS 0150 Oil 7 6 03 
OBS 0175 “O01 54 |34 17 27 52 3 4725 4 

STD 0200 —O1 32 |34 22 27 55/0 147 3 32 4730 6 
OBS 0200 oil sz sae 22 2 Bs) 3 82 4730 6 
OBS 0225 =O1 O7 |34 28 ZS) 3 B)G) 4736 2 

STD 0250 =00 58 |34 36 27 64/0 172 2 aal 4745 7 
OBS 0250 =00 58 |34 36 27 64 3 @il 4745 7 
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SURFACE OBSERVATIONS 

. DEPTH SAMPLE 

00672| 0077 eae 1961 7 Lea Celeod, eb oo Wi || worse Moen 

WIND oa] tet AIR AIR TEMPERATURE 4 SEK | SWELL 

HGT. PRESS 5 

ee eT i tee en ar 61 1 a 
SUBSURFACE OBSERVATIONS 

SAMPLE i ZAD ek 
DEPTH (M) 

STD 0000. =—|-01 0 000. «(8 4708 1 
OBS 0000 =—|=01 i fe ie oe EE 8 ad 4708 1 

STD 0010 |-o1 82/33 47 | 26 96/0 011 |8 38 | 4708 1 
OBS 0010 |-01 82/33 47 | 26 96 8 38 | 4708 1 

STD 0020 4|-01 821/33 47 | 26 9610 022 |8 42 | 4708 7 
0BS 0020 |l-01 82/33 47 | 26 96 8 42 | 4708 7 

STD 0030 TlEoi Geuiaa See || 27 | Ossi 08308 i7ieos iieara2 2 
OBS 0030 |-01 68 (33 62 | 27 08 7 195 \heurnioee 

STD 0050 |=01 68/33 95 | 27 34/0 050 |6 77 | 4714 8 
ops 0050 |-01 68 (33 95 | 27 34 6 77 | 4714 8 

STD 0075 \=01 67134 05 | 27 42/10 067 [6 56 | 4716 9 
ops 0075 ~|-01 58434 05 | 27 42 6 56 | 4718 3 

STD O00 “lol Galas ao) | 27 “ello Cases |6e56 maria 7 
OBS 0100 |-01 66 (34 09 | 27 46 6 56 | 4718 7 
OBS 0125 |[-01 67/34 11 | 27 47 6 56 | 4720 1 

STD O150 Slaoi 58134 25 | 27 Solo lias lon 47 areane 
Ops 0150 |-01 58/34 15 | 27 50 6 cay lPar2an2 
OBS 0175 |[-01 49/34 18 | 27 53 Ges) area 

STD 0200 |=01 26(34 22 | 27 55/0 142 |6 15 | 4731 5 
OBS 0200 [01 26/34 22 | 27 55 645 ia7aus 
OBS 0225 |[-01 09/34 24 | 27 56 5 98 | 4735 7 
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SURFACE OBSERVATIONS 

REF. STATION DEPTH SAMPLE 

| mo. | oay | year | Hour | LATITUDE LONGITUDE UNCORRECTED] DEPTH 

calle ae 
00672| 0078 | 03 | 09 | 1961 71 37’s| 102 28’w | 0650 | 06 | 

fom ct | ia ia 
SUBSURFACE OBSERVATIONS 

t 
DEPTH (M) a7 Vv v v 7 

STD 38 sen |e sesloloooss icemat 3 
OB sa os | a7 Be bined 3 

STD Ae Gis flan Bale oo lal Ey 3 
OBS 33 oO || a7 3a 6 Br || Are 2 

STD 0020 |-01 86133 94 | 27 34/0 015 |6 87 | 4710 1 
OBS 0020 |-o1 86 |33 94 | 27 34 Greer, ipandoud 

STD i 0030 |-01 85|133 94 | 27 34\0 022 |6 86 | 4710 8 
OBS 0030 |=01 85 (33 94 | 27 34 6imee pardons 

STD 0050 i=01 85/33 95 | 27 35|0 037 |6 83 || 4712 1 
ops 0050 |-o1 85 (33 95 | 27 35 6 88 | aqme i 

STD | 6075 \-01 83134 06 | 27 44\0 054 (6 76 | 4714 4 
OBS 0075 |=-01 83134 06 | 27 44 Greve leans 

STD 100 -ol 8084 os) | 27 4oilo ovo. |6 68 | 4716 6 
re 0100 |=01 80|34 13 | 27 49 6 68 | 4716 6 

STD Gl50) wl=Olm Golls4 eal |o7 54l0 a98 16 48 \lnaveo 7 
OBS 0150 |=-01 66/34 19 | 27 54 BAe | Yaq7a2 4 

STD O200 wi=Ol" S4ulg4 e268 | 27 55510 i25e0 \6.eal7 |haza0 4 
OBS 0200 |=-01 34/34 26 | 27 59 Gaielir leas One 

STD 4 0250 |=o1 04/34 33 | 27 63|0 149 |5 91 | 4738 4 
OBS 0250 \-01 04 (34 33 | 27 63 5 91 | 4738 4 

STD 0300 |-00 58 |34 4o | 27 67/0 171 |5 54 | 4748 8 
OBS 0300 |=00 58134 40 | 27 67 5 54 | 4748 8 
OBS 0350 OO OIA GO || ap Wi 5 40 | 4761 5 

STD i 0400 COMMS 254 OS Nleuae i2ulOuzten Inemoen a0 6 
OBS 0400 00 42 4 92 
OBS 0450 GONE TAS 4 UNM aint 4 75 | 4780 5 

STD 0500 Oa WA IEA Ne Ar 7S I) Bagh A Gap NM ear a 
OBg 0500 ay ays IEVA Ber Naa iG Heisi Ullmaanern 7 
ae 0550 On ABR Ba | 27) ao 4 34 | 4791 7 

STD 0600 On Ze) lar Fo |) Ai Bl) Be WANDS abe 
OBS 0600 Gil QE lEVA Eq/o) lb ae Oa 4795 3 
08s 0630 BVA Tal Noy 

197 



SURFACE OBSERVATIONS a 
[one [ves [vovn | warruoe | ovoroe neste er 
| AIR TEMPERATURE | | AIR TEMPERATURE | | cou | sea | swe | WATER 

[PR Fem | es ae eee 
Peeler iar ee & ese ee ag 

SUBSURFACE OBSERVATIONS 

SAMPLE Eo i ve aa 
DEPTH (M) 

STD 0000 =|-01 0 000 |7 4707 4 
OBS 0000 =‘|-0l ue Be Be aE Ba 7 Ae 4707 4 

STD 0010 |-01 86/33 28 | 26 80/0 012 |7 66 | 4706 6 
OBS 0010 |-01 86 |33 28 | 26 80 7 66 | 4706 6 

STD 0020 |-01 83/33 28 | 26 80/0 025 |7 65 | 4707 7 
OBS 0020 |=01 83/33 28 | 26 80 7 65 | 4707 7 

STD 0030 (l-01 81/33 28 | 26 80|0 038 |7 67 | 4708 6 
OBS 0030 |-01 81 (33 28 | 26 80 7 67 | 4708 6 

STD 0050 I-01 82/34 o2 | 27 40/0 057 |6 67 | 4712 9 
OBS 0050 |-0l1 82/34 02 | 27 40 a ar eae s 

STD O05: sl=Ol8) 7BES4 enlOm || 2 147m |ONOMSemnlonmG2: ae4is5: 03 
OBS 0075 |-01 78/34 10 | 27 47 6 62 | 4715 3 

STD 0100 -01 76/134 11 | 27 48/0 088 [6 55 | 4717 2 
ops 0100 |-01 76/34 11 | 27 48 6 55 | 4717 2 

STD 0150 |l-o1 46 (34 18 | 27 52/0 118 |6 34 | 4725 2 
OF IO ee ee oS 2 Bz 6 34 | 4725 2 

STD 0200 (=00 72/134 32 | 27 61/0 144 [5 74 | 4740 4 
ops} 0200 |-00 72/34 32 | 27 61 5 74 | 4740 4 

STD 0250 00 01/34 44 | 27 67/0 166 |5 16 | 4755 1 
OBS| 0250 00 01/34 44 | 27 67 5 16 | 4755 1 

STD 0300 00 57134 52 | 27 71/0 187 |4 75 | 4766 9 
OBS 0300 00 57 4 75 
OBS 0350 00 89/134 59 | 27 74 4 51 | 47749 

STD 0400 Ole) USNIB4 M64) ||) 2) Tae|O 22aee ae s5) eei7isi2i 10 
OBS 0400 Ot Ula Gs || ey Wi 4 35 | 4782 0 

STD 0500 01 38/34 70 | 27 80/0 258 |4 26 | 4791 6 
OBS 0500 01 38134 70 | 27 80 4 26 | 4791 6 

STD 0600 01 281/34 72 | 27 82]0 290 |4 42 | 4796 2 
OBS 0600 OH, 2hlas 72 ler iz 4 42 | 4796 2 

STD 0800 01 061/134 72 | 27 84]|0 349 |4 46 | 4804 8 
OBS 0800 01 06/34 72 | 27 84 4 46 | 4804 8 

STD 1000 00 91/134 72 | 27 85|0 407 |4 58 | 4814 5 
OBS 1000 00 91/34 77*| 27 89% 4 58 | 4814 7 

STD 1200 00 83134 72 | 27 85/0 463 |4 63 | 4825 1 
OBS 1200 00 83/34 72 | 27 85 4 63 | 4825 1 

STD 1500 00 73(|34 72 | 27 86/0 546 |4 62 | 4841 5 
OBS 1500 (Xo nT Act CX: Sn a 4 62 | 4841 5 

STD 2000 00 51/134 72 | 27 87/0 680 |4 74 | 4867 9 
OBS 2000 Oo) Sil levA 72 | ey By 4 74 | 4867 9 
OBS 2300 00 45 |34 77%] 27 92 4 58 | 4885 0» 
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SURFACE OBSERVATIONS 

DATE POSITION SONIC MAX, 
DEPTH SAMPLE 

UN 
er. 

ae 
STATION 

CORRECTED| DEPTH 

| 0594 | 

ee AIR [an EATHER 

“ig | aria ee ieey 

Fs a DEPTH (M) v 

STD 62 |0 000 4723 6 

OB 4723 6 

OBS 0005 4723 7 
STD 34 28 27 5910 005 4723 9 

OBS} 0010 34 28 2t 3%) 4723 9 

OB 34 30 Zia O10 4725 5 

STD 34 27 27 58 |0 010 4724 8 

OB 34 27 At Bie) 4724 8 

STD 34 28 27 59/0 015 4724 9 

OBS 0030 34 28 2 2) 4724 9 

STD 34 42 27 70/0 024 4727 2 

OBS 0050 324 42 2 0 4727 2 

STD 34 69 27 9410 031 4722 8 

OB 34 69 27 94 4722 8 

STD 34 71 27 96/0 035 4722 3 

0B 34 71 2Y SE 4722 3 

STD 34 76 28 00 |0 042 4722 0 

OB By 7/8) 28 03 4722 2 

SURFACE OBSERVATIONS 

DATE Peo reso | SONIC MAX. 
STATION DEPTH SAMPLE 

| wo. | pay | YEAR pnd LATITUDE LONGITUDE UNCORRECTED} DEPTH 

00674 1P15| 02 | 23 | 

Cc 
REE: 

AIR TEMPERATURE SWELL 

for for | [ee [su ufos of ex orfefapu| 2pm fate] | | 
TRANS. 

SUBSURFACE OBSERVATIONS 

SAMPLE 
DEPTH (M) 

0000 
0000 
0005 
0010 

0010 
0015 
0020 
0020 
0030 
0030 
0050 
0050 
0075 
0075 
0100 
0100 
0150 
0170 

-00 85 [34 
-00 85 [34 
=00 83 [34 
00 86 [34 
=00 86 [34 
=00 76 |34 
-00 84 |34 
=00 84 [34 
-00 86 |34 
=00 86 [34 
-00 81 [34 
=00 81 |34 
-00 80 |34 
-00 80 (34 
=00 50 |34 
=00 50 |34 
-00 18 [34 
-00 16 [34 
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0 000 

0 005 

0 010 

0 015 

0 025 

0 038 

0 049 

0 066 

4726 
4726 
4727 
4726 

4726 
4728 
4727 
4727 
4727 
4727 
4729 
4729 
4731 
4731 
4738 
4738 
4747 
4748 DOFPFADODONDDOVOIANIAYI ANUY 



sare 87 

POSITION SONIC MAX. 

NEF. STATION DEPTH SAMPLE 
NO. ee LATITUDE LONGITUDE UNCORRECTED] DEPTH 

25’s| 175  10€ | 0476 | 02 | 

HGT. | PRESS VIS. 

Get 1 ee © pt ee yo 
SUBSURFACE OBSERVATIONS 

SAMPLE wi Chere SL: 
DEPTH (M) 

STD 4728 

FOUWUWINIVYONNNN VOW WE FE 

eT ae a a OBSERVATIONS 

ar STATION DEPTH SAMPLE 

| year | —————e LATITUDE LONGITUDE UNCORRECTED] DEPTH 

00674 1P17 Fa ra sen (tos lira) a3/s)|r7 aR coven | eseSit| 
ee Ae AIR TEMPERATURE HUMID: CLOUD | croup | sea SWELL 

eee) HGT. | PRESS ITY 

perma at sa Tall ser s [29] tozi lier) ail icine) 198 pa) 7 
SUBSURFACE OBSERVATIONS 

SAMPLE T Gi i ° ZAD va vA 
DEPTH (M) 

STD 0000 =00 68 |0 000 4732 0 
OBS 0000 =00 gp Bp 2 = 68 4732 0 
OBS 0005 =00 53 |34 42 27 68 4732 1 

STD 0010 =00 55 |34 41 27 680 004 4732 1 
OBS 0010 =00 55/34 41 27 68 4732 1 
OBS 0015 =00 53 |34 42 an) (68 4732 7 

STD 0020 =00 53 |34 42 27 68 |0 008 4733 0 
OBS 0020 —O00 53 |34 42 27 68 4733 0 

STD 0030 =00 54 |34 42 2a O8m| ONO 4733 5 

OBS 0030 -“00 54/34 42 27 68 4733 5 
OBS 0049 =00 51 |34 42 27 68 4735 1 

STD 0050 =00 51 |34 42 27 68 |0 021 4735 1 

OBS 0074 =00 45/134 42 27 68 4737 5 

STD 0075 =00 44 |34 43 27 6910 031 4737 7 

OBS 0098 =00) | 28934 "63 27 84 4742 4 
STD 0100 —00 29 |34 64 27 85 |0 040 4742 4 

STD 0150 —00 50 |34 64 27 86/0 052 4742 2 

OBS 0167 |00 75 |34 64 2 80 4739 3 



SURFACE OBSERVATIONS 

POSITION SONIC MAX. 
DEPTH SAMPLE 

LATITUDE LONGITUDE UNCORRECTED] DEPTH 

STD 6 
OBS 6 
oBs 7 

STD 0 
oBS 0 
OBS 6 

STD y) 
OB 9 

STD i 
OB 7 
OB 2 

STD 2 
OB 6 

STD 6 
OB 6 

STD 9 
STD 1 

OB 5 

SURFACE OBSERVATIONS | 

NODC DATE | POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. | DAY | YEAR | HOUR | LATITUDE | LONGITUDE UNCORRECTED] DEPTH 

00674, 1P19 | o2 || 26 | 1961 | 23 | 72  23’s|170 55’E 0302 | 01 

ANEMO. AIR AIR TEMPERATURE CLOUD | SEA | SWELL | WATER | 

DIR. her BRESS Tyee aut. DIR. aut, | DIR. |AMT. Obs COL.| TRANS. 

88 220) ale 

SAMPLE 
DEPTH (M) 

UUPYWWWWWNm fF FOWY 
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SURFACE OBSERVATIONS 

DATE POSITION SONIC MAX, 
STATION DEPTH SAMPLE 

YEAR HOUR LATITUDE LONGITUDE UNCORRECTED] DEPTH 

Loy PRESS DRY ¥ WETY E x TRANS. 

53 8| 55 0 rae 

SAMPLE seo = Ozmi/ 

DEPTH (M) 

STD 6 

OB 6 

OB al 

STD 0 

OB 0 

OB ‘s) 

STD 0020 =O1 71/34 06 27 43 {0 013 4713 0 
OBS 0020 =O1 71/34 06 27 43 4713 0 

STD 0030 —O1 68 |34 O7 27 44/0 020 4714 1 

OBS) 0030 —O1l 68 |34 O7 27 44 4714 1 

STD 0050 —Ol1 46 |34 10 2, | ASR OM O82 4718 9 

OBS} 0050 —O1 46 |34 10 27 46 4718 9 

STD 0075 —O1 58 24 10 27 461/10 048 4718 5 

ORS 0075 —O1l 58 324 10 27 46 4718 5 

STD 0100 —=O1 52 |324 14 27 49 |0 063 4721 1 

ong 0100 —O1 52 |24 14 27 49 4721 1 

STD 0150 =O1 24 |34 33 27 6410 090 4729 3 
oBS| 0170 =O01 06 [34 45 Zien ie 4733 8 

SURFACE OBSERVATIONS 

DEPTH SAMPLE 

TRANS 

STATION 

SAMPLE 
DEPTH (M) 

STD 5 
ORS 5 
OB 3) 

STD 0010 =< Ome) SION Bie i312 27 64]|0 005 4718 6 
OBS 0010 =O) BOB 372 ZT teyts 4718 6 
OBS 0015 =—O05) 36) (345 328 27 64 4719 4 

STD 0020 = On Sie Sites 27 6410 009 4719 5 
ORS 0020 Fol sy Ise 9 sis} 27 64 4719 5 

STD 0030 =—=O01 37/34 33 27 64/0 014 4720 1 : 
ORS 0030 =O1 37 134 33 27 64 4720 1 H 

STD 0050 Orly SSN Sie 333) 27 6410 023 4721 6 } 

OBS 0050 =O) 350/34 33 27 64 4721 6 

STD 0075 “O01 29 |34 33 27 6410 034 4724 ] 
OBS 0075 Fo)al SP \ieii4 sss) 27 64 4724 1 

STD 0100 =O) SOR (34s Ba: 27 65 |0 046 4725 4 
ORS 0100 —“O1 30 |34 34 2) 65 4725 4 

STD 0150 =O1 33 134 34 27 65/0 068 4727 9 
OBS 0170 Olly S5s|34 34 2) 65 4728 8 
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DATE POSITION 

YEAR | HOUR LATITUDE LONGITUDE 

1960 bos 720475] 17@ S27 

CLOUD 

EATHER 

TYPE|AMT. 5 

02 ~ 8 | 10 

SUBSURFACE OBSERVATIONS 

s%O ot =z AD Oz2mi/ 

v v v 

34 18 | 27 53 |0 000 4715 7 
50, |B& 18 | 27 52 4715 7 

BA 16 || 27 Ba 4715 4 
34 16 | 27 51/0 006 4716 0 
Ba iG || 27 Bil 4716 0 
34 16 | ar Ba 4716 3 
BA 16 | 27 Si lO O12 4717 1 
Be ie | ay Sil 4717 1 
Be 16 | 2? Bi lo or7 4717 5 

AG \ry ie || 27 Bil 4717 5 
Ah lA is || 2? Sil | O29 4719 5 
hr Ih US || QR Bl 4719 5 
2g DA 16 || 27 Sa lo one 472 9 
36 (8% 16 | ay BL 4721 9 
33 134 20 | 27 54|0 058 4724 4 

Ba 26 || ar Be 4724 4 
34 25 | 27 57/0 085 4728 8 
34 26 | 27 Se 4730 5 

SURFACE OBSERVATIONS 

DATE POSITION 

MO. DAY YEAR | Hour LATITUDE LONGITUDE 

ower eee loa eri tsa tous Erneta do ak ont 

TRANS. 

ons 0005 |-o1 68 
st) | 0010 |-01 70 

ons 0010 «=|-01 70 
OR5 0015 |-01 68 

stp | 0020 |-01 66 
ORS 0020 [+01 66 

STD | 0030 [+01 67 
ORS 0030 =|-01 67 

sto? | 0050 |-01 66 
ops 0050 |-01 66 

stp) | 0075 [+01 61 
ons 0075 |-01 61 

stp | 0100 |-01 57 
org 0100 |-01 57 

stp | 0150 |-o1 49 
ORS 0170 |e01 45 

| 
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AIR TEMPERATURE 

DRY ¥ 

534 

lo) 

POSITION 

062 

re [om [rem [eon [carne | LONGITUDE 

Ozmi/ 

SURFACE OBSERVATIONS 

POSITION 

LONGITUDE 

ilies 10'E 

SAMPLE T°c 
DEPTH (M) v 

0000 -00 

0000 =00 

0005 =-00 

0009 -00 

0010 -00 

0013 =00 

0018 -00 

0020 -00 

0027 -00 

0030 -00 

0045 =00 

0050 -00 

0068 -00 

0075 -00 

0091 =00 

0100 -00 

0150 =-00 

0154 =00 

Oami/l 

OorFEFUUFP EY WADOIW OWMD 

NOORPHPODDOAIWWMWONVONYDYW 



= 24 | 1961 Faso 

AIR 
PRESS 

2 SURFACE OBSERVATIONS 

LATITUDE LONGITUDE 

36/S 

SAMPLE 
DEPTH (M) 

STD 8 
OBS 8 
OBS 1 
OB 8 

STD 4 9 
OBS 5 
OBS 3 

STD 7 

OB T 

STD 0 
OB 4 

STD 8 
OB 0 

STD 5 
OB 4 

STD 9 
STD 6 

OB 8 

SURFACE OBSERVATIONS | 

DATE POSITION SONIC MAX. 
STATION DEPTH SAMPLE 

HOUR oe LONGITUDE UNCORRECTED} DEPTH 

1G. | wit Be" ae 30/E 2204 | 02 

AIR TEMPERATURE CLOU SWELL WATER 

ae HUMID: Pe : 
DRY Vv WET Vv =m DIR. AMT. TRANS. 

gs | 54 0| 56 2| 49 | 02| 6 A | UG | 

SUBSURFACE OBSERVATIONS 

SAMPLE T°c s%O ot = AD Oami/l 
DEPTH (M) v v y y 

67 134 33 E 62 |0 000 4729 3 
67 Ba 95 || Zr 62 4729 3 

OBS 0005 |-00 67/34 33 | 27 62 4729 6 
OBS 0009 |=00 66/34 33 | 27 62 4730 0 

STD 0010 |l-00 65/34 33 | 27 62/0 005 4730 2 
OBS 0014 |=00 62/34 34 | 27 62 4730 9 
OBS 0019 |=00 62/34 34 | 27 62 4731 2 

STD 0020 |-00 62 /|34 34 | 27 62/0 010 4731 3 
OBS 0028 |-00 64/34 33 | 27 62 4731 4 

STD 0030 |-00 64/34 33 | 27 62|0 014 4731 5 
Oops 0047 |-00 63/34 34 | 27 62 4732 7 

STD 0050 (I-00 63/34 34 | 27 62/0 024 4732 9 
OBg 0070 |-00 64/34 33 | 27 62 4733 9 

STD 0075 |-00 64/34 33 | 27 62/]|0 036 4734 2 
OBg 0094 |=00 62/134 32 | 27 61 4735 6 

STD 0100 |-00 58 |34 33 | 27 6110 048 4736 6 
STD 0150 00 42 (34 53 | 27 72/0 069 4755 7 

OBS 0160 00 75 (34 60 | 27 76 4761 6 

205 



STATION 

00674 1P28 

SURFACE OBSERVATIONS 

reo] om | 
14 | 16 

ANEMO. AIR 
HGT. PRESS 

85 

AIR TEMPERATURE CLOUD 

|tvPe AMT. 

STD 

oss 
OBS 

oR 
STD 

OB 
OB 

STD 
ORB 

STD 
OB 

STD 
OB 

STD 
OB 

STD 
STD 

OB 

SAMPLE 
DEPTH (M) 

0000 
0000 
0005 
0009 
0010 
0014 
0019 
0020 
0028 
0030 
0047 
0050 
0070 
0075 
0094 
0100 
0150 
0160 

206 

032 

042 

4728 
4728 
4728 
4728 

4728 
4729 
4729 
4729 
4730 
4730 
4731 
4732 
4733 
4734 
4735 
4736 
4750 
4754 

POSITION SONIC MAX. 
DEPTH SAMPLE 

LATITUDE LONGITUDE UNCORRECTED] DEPTH 

SWELL 

TRANS. 

OPFRAODOAWNAADVOIWUAIA 



APPENDIX B 

BOTTOM SEDIMENT SAMPLES 

SUMMARY AND FIELD ANALYSES 
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