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Introduction

The first four reports in this series, Cromwell (1951 and 1954), Austin (1954) and
Stroup (1954), discuss the results of cruises which were planned to provide data leading to a
general understanding of the physical and-chemical oceanographic features in the mid-equatorial
Pacific (140°W, to 180th meridian), The present report is principally concerned with cruise 15
of the Hugh M, Smith, a cruise planned so as to provide data relating to the temporal changes
along a meridional section across the equatorial circulation, Also included (Appendix I) are the
conventional oceanographic data from cruise 16 of the Hugh M. Smith during which a study of
the currents was made by means of shallow and deep drags. Preliminary results from this
cruise have been reported by Cromwell, Montgomery, and Stroup (1954). A more detailed report
is being prepared,

The present report is descriptive, Its primary purpose is to present the data in a
form suitable for staff use and for use by other organizations studying the oceanography of the
mid-Pacific region, The data are presented in tabular and graphical form, with but brief de-
scriptions of the salient features, More complete analytical reports will follow as sufficient
data from POFI oceanographic cruises in the equatorial region are accumulated,

The cruise plan for Hugh M, Smith cruise 15 called for a joint cruise with the
Cavalieri, a vessel chartered by POFI to explore the feasibility of commercial longline fishing
in the equatorial area. The Hugh M, Smith was to precede the Cavalieri along 140" W. longitude,
determine the current boundaries and advise the Cavalieri where to start fishing, However, due
to mechanical failure aboard the Cavalieri, she was forced to temporarily abandon the fishing
and return to Honolulu for repairs. The Hugh M. Smith continued the program of oceanographic
stations as scheduled,

The Smith departed Pearl Harbor, Territory of Hawaii, on May 21, 1952, and re-
turned on July 1, 1952, The vessel completed a total of 60 oceanographic stations comprising
four legs along 140°W, longitude between 9°N. and 7°S, latitudes, The station positions for
cruise 15 are shown on figure 1, Table 1 summarizes the elapsed time for each of the four legs

of the cruise,

Table 1
Station Position Date Elapsed
number | (140°W, long. ) time
1 08°59'N, [ May 28 --
17 07°00's, June 3| 6 days
31 08°00'N, June 8 { 5 days
45 07°00's. June 14| 6 days
60 09°00'N, June 20| 6 days

Each station consisted of a 13-bottle cast to 500 meters, Sea water samples for
salinity and phosphate were taken at each depth sampled, Two 900-foot bathythermograph lower-
ings were made at each station with additional lowerings at 10-mile intervals between stations.
Standard, 200-meter, oblique zooplankton hauls were made at each station using a l-meter,
30xxx silk grit-gauze net, The samples collected by these tows have been processed and the
resulting data will be discussed in a forthcoming report,



The vessel and procedures have been described in previous reports, particularly
those by Cromwell (1951 and 1954). The method of plotting station data—’ and construction of
the vertical sections closely follows that of Montgomery (1954),

Some Results of Hugh M. Smith Cruise 15

Meteoroclogical observations: Routine meteorological observations were recorded
during the cruise, Entries were made at each of the 10-mile interval bathythermograph lower-
ings and at each of the oceanographic stations, The U,S,N, Hydrographic Office Oceanographic
Log Sheet B (H,O. Pub, 606c) was used. These data are on file at Pacific Oceanic Fishery
Investigations, the Scripps Institution of Oceanography, and at the U. S. Navy Hydrographic Office,

Because the zonal circulation and upwelling are primarily wind activated, the wind
data from each leg of the cruise are given in figure 2, The data from which the arrows were
drawn are listed in table 2, Unless there was a sudden change in speed or direction within in-
crements of one degree of latitude, the speed and direction were averaged for each 60 miles,

In figure 2, the direction, as given by the arrow, is to the nearest 10°; the length is proportional
to the speed. The figure at the base of the arrow indicates the number of observations used in
obtaining, independently, the average speed and direction.

Temperatures: Vertical temperature sections for the four station lines along 140°W,
longitude are shown on figures 3 through 6, These cross sections were constructed from bathy-
thermograph lowerings made at 10-mile intervals, The isotherms are at intervals of 2°F. The
depth of penetration is indicated by the small horizontal dash. The surface temperatures, as
measured in a sample drawn with a bucket, are shown in the top panel, Thermograph records,
giving a continuous trace of the surface temperature for the cruise, are available in POFI files,

Referring further to figures 3 to 6, and reading from north to south (right to left),
we see evidence of the Equatorial Countercurrent (downward slope of the isotherms from the
northern limit of the section to approximately 4-1/2°N, latitude); the South Equatorial Current
(4-1/2°N. to southern limit of the section) and the equatorial divergence and upwelling (doming
of the isotherms, centered at or near the Equator). The effect of this upwelling on the temper-
ature of surface waters is evidenced in the surface-temperature curve in the upper panel. No
well defined convergence, or front, as seen in some previous sections in this region (Cromwell
1953, 1954), was found,

One striking feature of the temperature sections in this area is the well defined
thermocline in the region of the Countercurrent. The role which temperature plays with respect
to density in this region is evident when these sections are compared with those for sigma-t,
figures 8-11,

Attention is directed to the temperature inversions beneath the Equator on figures 3,
4, and 6, As the isotherms are at 2°F, intervals and the resulting isotherms are drawn for the
even temperatures, this inversion is not shown in figure 5, Had the 69° isotherm been shown
it would have been evident,

l/ The data for the Hugh M. Smith oceanographic cruises have been punched onto IBM cards;
the calculations (sigma—-_t at interpolated depths and Ap) performed on the Card Program
Calculator and the observed, interpolated, and calculated data, as appropriate, tabulated
directly onto the stencils, The procedures for the IBM calculations of these oceanographic
data were formulated by the Division of Oceanography, U.S.N. Hydrographic Office,
Washington 25, D, C, We wish to acknowledge with appreciation their assistance,




These temperature inversions are a characteristic feature of hathythermograms
that we have taken at or very near the Equator., Six temperature-depth traces, taken during
cruises along various longitudes and at various times, are shown on figure 7. Similar traces
made 10 to 30 miles in a north-south direction from those depicted in figure 7 seldom show
evidence of the inversion., During cruise 16 of the Hugh M, Smith, salinity samples were taken

near the upper and lower depths of one of the inversions. The stable character of this feature,
as evidenced from its relationship to the sigma-t surfaces, is shown on figure 7, lower panel,

Table 2, --Average wind direction and speed for observations
recorded between latitudes listed in column 1

Position D F No. obs. Position D F No,. obs,
08°00'N, 047 16 6 06°45'N.{ 100 | 10 9
07°00'N, 050} 18 9 06°00'N,| 120 5 3
06°30'N, 040 | 15 7 05°900'N,| 150 8 9
06°00'N. 080 | 13 6 04°00'N.| 120 9 8
05°00'N, 077 | 15 6 03°00'N,| 120 7 7
04°00'N, 180 8 7 02°00'N.| 120 8 7
03°00'N. 180 8 7 01°00'N,| 120 9 7
02°00'N. 100 5 5 00°00" 080 12 7
01°00'N, 136 4 7 01°00'S.| 100| 11 7
00°00" 107 8 7 02°00'S.| 130 9 7
01°00'S. 089 9 7 03°00's.| 120} 12 4
02°00'S. 114 | 15 7 04900'S.| 120 ] 13 9
03°900'S. 1051 12 7 05°00'S. | 110 | 15 6
04°00'S. 094 | 14 7 06°00's,| 130 | 15 7
05°00'S. 098 | 13 7 07°00'S,| 120 15 7
06°00'S. 084 9 7
07°00'S. 099 4 6 06°00'S, | 090 | 18 5
05°00's,| 070 | 15 7
06°30's. 126 | 14 3 04°00'S, | 080 | 12 5
06°00'S, 131 6 2 03°30'S,| 070 { 12 5
05°30'S. 128 6 4 03°00'S.| 120 ] 12 5
05°00'S. 065 4 2 02°00's.] 110 | 12 7
04°00'S. 125 6 6 01°00'S. | 080 9 5
03°00'S, 045 6 5 00°00! 080 9 9
02°200'sS, 051 9 6 01°00'N,| 070 | 11 7
01°00'S. 051 | 11 7 02900'N.|{ 100 | 11 7
00°00! 081 ] 12 8 03°00'N,| 120 | 10 5
01°00'N. 083 | 12 5 04°00'N.| 120 | 11 9
02°00°'N. 112} 12 7 05°00'N,| 120 | 10 7
03°00'N, 1311 13 7 05°30'N.| 120 | 9 4
04°00'N. 121 | 12 6 06°00'N,| 030 4 4
05°00'N. 130 | 12 7 06°30'N,| 070 6 4
05°10'N. 113 ] 15 3 07°00'N.| 040 | 15 3
06°00'N, 129 6 5 08°00'N,| 050 | 15 6
07°04'N, 073 8 9 09°00'N.} 020 | 11 7
08°00'N. 104 | 10 7




Sigma-t: The four sections for sigma-t are shown in figures 8 through 11, These
sections, as is the case with the subsequent sections for salinity and phosphate, are arranged
in the following order: southbound, stations 1 through 17; northbound, stations 17 through 31;
southbound, stations 31 through 45; and northbound, stations 45 through 60, The sigma-t sur-
faces are drawn at 0.2 gm/1 intervals.

In general, the picture may be considered characteristic for the central Pacific
equatorial region, Reading from north to south (right to left on each of the four sections), we
see the pronounced, relatively shallow density gradient associated with the northern edge of
the Countercurrent; the inclinzd surfaces in the Countercurrent and domed configuration asso-
ciated with the divergence in the South Equatorial Current at or near the Equator.

The trough at the Equator, first evident in the sigma-t surfaces at 75 to 100 meters
below the surface, is similar to that pointed out by Cromwell (1954) as characteristic of this
region,

Saliniix: The salinity sections for the four legs of the cruise are shown on figures
12 to 15. In their general features, these sections are very similar to those described in pre-
vious reports of this series (Cromwell 1951, 1954; Austin 1654) and in the report by Montgomery
(1954). The tongue of high salinity water (at 100-150 meters, southern half of sections) and the
low salinity surface waters of the Countercurrent are pronounced features and will be subse-
quently discussed in the section on the temperature-salinity relationships (T-S curves),

Inorganic phosphate: The inorganic phosphate sections for each of the four legs are
shown in figures 16 to 19, The values for each observation were obtained by means of the mo-
lybdenum method, using the Automatic Servo Operated Photometer (Snodgrass et al. 1953),

We can see that in the first two sections the 0,8 pg at/l isopleth reaches the surface
in the region of the equatorial divergence, but is to be found beneath the surface waters in the
last two sections. In the region of the northern edge of the Countercurrent there is a well de-
veloped ''phosphocline' with the values increasing from 0,8 to 2.4 pg at/l in a depth range of
10 to 20 meters,

Attention is called to the trough in the phosphate isopleths at about 100 meters below
the surface between 2°N. to 2°S. latitudes. Comparing the first section, figure 16, with the last,
figure 19, we see the trough as broadened latitudinally, both to the north and south of the Equator,
and the lower limit (2.2 pg at/l) decreased in depth from about 425 meters to 350 meters,

Temperature-salinity relationships (T-S curves): A temperature-salinity curve for
each station of cruise 15 is plotted in figure 20. The curves have been grouped according to the
latitude of the individual stations, 9°N. to 7°s. Interpolated values were used,

In discussing the T-S curve, Sverdrup, et al. (1942) point out that "By means of
this diagram, characteristic features of the temperature-salinity distribution are conveniently
represented and anomalies in the distribution are easily recognized.'" In the case of the cruise
under discussion, these curves may serve a twofold purpose; they help to classify the zonal
currents crossed on the section along 140°w, longitude, and they suggest the variations with
time among the four stations at each latitude, Normally, data for the surface layer (less than
200 meters) are omitted, primarily because of seasonal variations and local modifications, In
our case, however, these surface layer data, as well as the data from greater depths, have been
included in order to show the variations with both time and latitude,

Figure 21 is a '"fan'' of T-S curves for the fir(s)t leg of cruise 15, Selected station
curves, have been plotted for latitudes between 9°N. to 7°s. (left to right in the figure).



Reading from north to south, we see that the first three curves may, when compared
with those from several other cruises in figure 22, be considered as characteristic for the
Equatorial Countercurrent, The surface salinity is relatively low and, with increasing depth
down to a level of 50 to 100 meters, the temperature changes very markedly while there is re-
latively little change in salinity, The effect of this large temperature change on the vertical
distribution of density is well demonstrated in figures 8 to 11, where the values for sigma-t
increase from about 22,5 g/l to 25,5 g/l within a depth range of 10 to 25 meters, Below 300
meters, the T-S relationship is characteristic of the Equatorial Pacific water (Sverdrup, et al.
1942, p. 707). Although cruise 15 did not include stations in the North Equatorial Current,
figure 23, giving the T-S relationship for various longitudes at 19°N, , illustrates the markedly
different characteristics of the adjacent waters to the north of the Countercurrent,

The relatively low surface salinities in the more northerly station of cruise 15 (5°N,
to 9°N. ) reflect the high annual total precipitation in this region, Jacobs (1951 figure 41, p. 82)
shows that the annual total precipitation over the Pacific Ocean, 55 °N. to 55%s. , averaged for
each 10° of latitude, reaches a maximum between the Equator and 10°N,

For comparative purposes, a summary of the rainfall in the Line Islands, somewhat
to the west of the 140th meridian, is given in figure 24, The monthly mean rainfall is given for
four of the northern Line Islands (Palmyra, Washington, Fanning,and Christmas), for Malden
Island in the southern Line Islands, and for Canton Island in the Phoenix group., The position of
each of these islands and the number of years of observations used for determining the means
are given in table 3 below,

Table 3

Island-l—/ Latitude Longitude | Years
Palmyral/ 5038'N, 162°05'W, 2
Washington?/ | 4°50'N. | 160°30'w. | 3-5
Fanning 3°52'N. 159223-w. 33.37
Christmas 2°00'N, 157 15'wW, 4-7
Malden 4°01's 15501'W, 36
Canton3/ 2%461s, 171%43'W, 7

1/ The data for Palmyra Island were from unpublished
records provided by the U, S. Weather Bureau,

2/ The data for Washington, Fanning, Christmas,and
Malden Islands were taken from an unpublished re-
port prepared by C, E, Palmer (1953),

2/ The data for Canton Island were from published
records of the U, S, Weather Bureau (1954).

Returning to Jacob's paper, his figures 43 and 44, page 85, show that on 140°W. ,
between the Equator and 10°N,, precipitation exceeds evaporation during the spring (March-
May) and the summer (June-August). Hugh M. Smith cruise 15, May 28 to June 20, 1952,
brldges his classification for the two seasons. Our data for the years 1950-1953, and between
140°W. and 180th meridian, indicate that the latitudinal position for sahmty minimum and the
maximum excess of precipitation over evaporation lies between 5% and 10°N, latitudes, rather
than centered on 5°N, latitude (see Jacob's figure 51 D, p. 95). However, the effect of the
horizontal flow (Equatorial Countercurrent and South Equatorial Current) on the surface sa-
linity is yet to be studied, These zonal currents may, and undoubtedly do, displace the areas of
maximum (or minimum) salinity in the direction of the surface flow and away from areas of
maximum or minimum precipitation,



Proceeding to the two southernmost stations (5°30‘S. and 705.) in figure 21, the
T-S curves are characterized by the salinity maximum above 200 meters., This maximum is
present at these latitudes on all longitudes we have sampled, i.e., 140°W. to the 180th meridian
(figure 25). That this high salinity with its origin from the subtropical convergence is continuous
to the west of the 180th meridian can be seen from figure 30(b) of Mao and Yoshida (1953).

One particularly outstandin% feature of figures 20 and 21, is the rather sudden tran-
sition in the T-S relationship between 1 N, latitude and the Equator. This suggests that the layer
of salinity maximum is eradicated very near the Equator by processes associated with the equa-
torial divergence and upwelling,

Several similar stations within 1° north or south of the Equator and at various longi-
tudes are shown in figure 26, The method of selecting the stations included in this figure was to
choose the station, along the particular meridian, with the lowest surface temperature, Thus,
their positidns were near the center of the equatorial divergence. It is interesting to note that
two of the stations thus selected (Hugh M, Smith cruise 15, station 11 and Hugh M. Smith cruise
16, station 18) show evidence of extension of the tongue of high salinity from the south; two are
intermediate (Hugh M. Smith cruise 5, station 22 and Hugh M. Smith cruise 14, station 24) and
the fifth station, number 34 for Hugh M, Smith cruise 5, sugg_ests that processes associated with
the divergence have limited the northward extent of the high salinity tongue,

Figure 27 serves as a summary of the T-S relationships discussed above. An aver-
age curve for the stations at 19°N. y 7°N. , the Equator, and 7°S. are shown. The T-S curves for
the Equatorial Pacific and the Western North Pacific Central waters, as taken from figure 209 B,
page 741 of The Oceans (Sverdrup, et al. 1942) have been included as broken lines,

Discussion

Thus far, this report has been concerned primarily with presenting the data from
each of the legs of cruise 15 of the Hugh M. Smith and describing some of the more prominent
features revealed by these data, Figures 28 to 31 were prepared to describe some of the tem-
poral changes. For each field, temperature (figure 28), salinity (figure 29), sigma-t (figure 30)
and phosphate-phosphorus (figure 31), selected isopleths have been plotted for the first and
fourth legs of the cruise (stations 1-17 and 45-60),

In the upper panel of figure 28, we have plotted the surface temperatures as read
from the bucket thermometer at each bathythermograph lowering (solid line, stations 1-17;
broken line, stations 45-60). In the lower panel, the 60°, 700, and 80° F, isotherms, for the
two sections, are plotted against depth as smoothed curves, These isotherms were originally
plotted in figures 3 and 6. At least four features are of interest:

1. The slope of the isotherms associated with the Countercurrent is greater in the
fourth than in the first leg, suggesting an increased easterly flow of the Counter-
current,

2. The 80° isotherm - surface intercepts for the fourth section have moved to the
north and south of those for the first section, This change is reflected in the
surface temperatures (upper panel),

3. The 70° isotherm, lying below the surface at the Equator, shows considerably
more ""doming" in the fourth section,

4, The trough in the 60° and 70° isotherms, centered under the Equator in the
first section, has shifted to the south in the fourth.



The salinity section, figure 29, shows considerable variation. There is a generally
southerly shift in the selected isohalines when the two sections are compared. Also, the 34.8%/00
isohaline was extended to the north through the region of the Countercurrent; the northerly tongue
of 35.0%/00 water, 3° N., between 50 and 100 feet has essentlally disappeared and the tongue of
high salinity water from the south (35,6 %/o0, 7 °N. to I S.) has broken into two segments,

A comparable figure for sigma-t, figure 30, shows a similar change in the slope of
the isopleths in the region of the Countercurrent. In addition, the relative geographical posi-
tions for the selected sigma-t surfaces show a general displacement to the south when comparing
the first and fourth sections,

The most apparent changes in the phosphate sections (fig. 31) are the deepening of
the 0.8 and 2.0 pg at/l isopleths in the region of the Countercurrent (associated with the suggested
change in flow mentioned in discussion of the temperature sections) and the change in configura-
tion of the 0,8 pg at/l isopleth near to and south of the Equator.
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Frontispiece: Titrating salinity samples in POFI laboratory, Honolulu, Territory of Hawaii.
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Station positions.

Wind data.

Temperature section, stations 1-17.

Temperature section, stations 17-31,

Temperature section, stations 31-45.

Temperature section, stations 45-60,

BT traces showing temperature inversions,

Sigma-t section, stations 1-17.

Sigma-t section, stations 17-31,

Sigma-t section, stations 31-45,

Sigma-t section, stations 45-60.

Salinity section, stations 1-17,

Salinity section, stations 17-31.

Salinity section, stations 31-45,

Salinity section, stations 45-60,

Phosphate section, stations 1-17,

Phosphate section, stations 17-31,

Phosphate section, stations 31-45,

Phosphate section, stations 45-60,

Temperature-salinity curves, Hugh M. Smith cruise 15, May 28 to June 20, 1952.
T-S curves, selected stations, 9°N. - 7%. , lst southbound leg,
T-S curves, 7°N. latitude, various longitudes, 1400W. - 180th meridian.
T-S curves, 19°N. latitude, various longitudes, 157°W. to 171°W.

Average monthly and annual rainfall for Palmyra, Washington, Fanning, Christmas, Malden,
and Canton islands,

T-S curves, 7°S. latitude, various longitudes, 140°W. - 180th meridian.

T-S curves, Equator, various longitudes, 140°W. - 180th meridian,

Average T-S curves, 19°N., 7°N., Equator, and 7%s.

Comparison, 60°, 700, and 80° isotherms, stations 1-17 with stations 45-60,

Comparison, various isohalines, stations 1-17 with stations 45-60,

Comparison, various sigma-t surfaces, stations 1-17 with stations 45-60.

Comparison, 0.8 pg at/l and 2.0 ug at/l phosphate isopleths, stations 1-17 with stations 45-60,
1, Appendix A, Station positions, Hugh M. Smith cruise 16, July 23 - August 29, 1952,
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May 28 - June 20, 1952.
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Fig. 3, --Surface temperatures and vertical temperature

gection, Southbound, stations 1-17, May 28. - June 3,

1952, Upper panel, Surface temperatures as read at
eachbathythermograph lowering, Lower panel. Tem-
perature section based on bathythermograph lower-
ings, isotherms at 2 F, interval, depth of lowering
shown by small, horizontal dashed line,
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Fig. 4. --Surface temperatures and vertical temperature
section. Northbound, stationﬁ?-?:l, June 3-8, 1952,
Upper panel, Surface temperatures as read at each
bathythermograph lowering. Lower panel. Temper-
ature section based on bathythermograph lowerings,
isotherms at 2°F. interval, depth of lowering shown
by small, horizontal dashed line,
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Fig. 5. --Surface temperatures and vertical temperature
section. Southbound, stations—g_l-45, June 8-14, 1952,
Upper panel, Surface temperatures as read at each
bathythermograph lowering. Lower panel. Temper-
ature section based on bathythermograph lowerings,
isotherms at 2°F. interval, depth of lowering shown
by small, horizontal dashed line.
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Fig. 8. -- Sigma-t, Southbound section along 140°w, longitude, 9°N.to
7S, stations 1-17, May 28 - June 3, 1952. Sigma-t in grams per
liter, isopleth interval 0.2 gm/1.
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Fig. 9. -- Sigma-t, Northbound section along 140°W. longitude, 79S.to
8°N., stations 17-31, June 3-8, 1952, Sigma-t, in grams per liter,
isopleth interval 0,2 gm/l.
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Fig, 10. -- Sigma-t. Southbound section along 140°W, longitude, 8°N.to
7°S, stations 31-45, June 8-14, 1952, Sigma-t in grams per liter,
isopleth interval 0,2 gm/1,
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Fig. 11, -- Sigma-t, Northbound section along 140°W, longitude, 7°s.to
9°N, stations 45-60, June 14-20,

isopleth interval 0,2 gm/1.
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Fig., 12. -- Salinity. Southbound section along 140°W, longitude, 9°N, to
7°S., stations 1-17, May 28 - June 3, 1952, Salinityin parts per thou-
sand, isohaline interval 0,2 ©/oo.
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Fig. 13, -- Salinity, Northbound section along 140°W, longitude, 79s.to
8°N, stations 17-31, June 3-8, 1952, Salinity in parts per thousand,
isohaline interval 0.2 °/oo.
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Fig. 14. -- Salinity. Southbound section along 140°W, longitude, 8°N.to
7°S, stations 31-45, June 8-14, 1952, Salinity in parts per thousand,
isohaline interval 0,2 ®/oo,
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Fig. 15, -- Salinity. Northbound section along 140°W, longitude, 79s.to
9° N, stations 45-60, June 14-20, 1952, Salinity in parts per thou-
sand, isohaline interval 0.2 ©/oo.
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Fig., 16, -- Phosphate, Southbound section along 140°W, longitude, 9°N.
to 7°S., stations 1-17, May 28 - June 3, 1952, Phosphate in micro-
gram atoms per liter, isopleth interval 0.2 ug at/l.
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Fig. 17. -- Inorganic phosphate, Northbound section along 140°w, longi-
tude, 7°S.to 8°N, stations 17-31, June 3-8, 1952, Phosphate in mi-
crogram atoms per liter, isopleth interval 0,2 pg at/l,
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Fig., 18, -- Inorganic phosphate. Southbound section along 140°W. longi-
tude, 8°N. to 7YS, stations 31-45, June 8-14, 1952, Phosphate in mi-
crogram atoms per liter, isopleth interval 0.2 pg at/l.
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Fig. 19, -- Phosphate. Northbound section along 140°W, longitude, 79s.
to 9°N., stations 45-60, June 14-20, 1952, Phosphate in microgram
atoms per liter, isopleth interval 0.2 ug at/l.
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Fig., 20A. -- Temperature-salinity curves, May 28 - June 20, 1952, T-S curves for stations
along each of the four legs, 9P°N.to 79S.along 140°W. longitude, have been grouped according
to latitude,
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Fig., 20B. -- Temperature-salinity curves. May 28 - June 20, 1952, T-S curves for stations
along each of the four legs, 9°N.to 70S.along 140°W. longitude, have been grouped according
to latitude.
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20 - % Fig. 22. -- Temperature-salinity curves for sta-
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1953).

Fig. 23, -- Temperature-salinity curves for sta-
tions at 19°N, latitude and for various longitudes
between 158°W, and 171°W. longitudes.
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Fig. 25, -- Temperature-salinity curves

for stations at 7°S. latitude and for
various longitudes between 140°w.
and 180th meridian. One curve shown
is from a station made by the Alba-

tross (Jerlov 1953),

Fig. 26. -- Temperature-salinity curves

for stations near the Equator and on
various longitudes between 130 W,
and 180th.

Fig.27.-- Averagetemperature-salinity
curves for stations at 19 N., 7 N.,

the Equator, and 7°s. , betweenlongi-
tudes 140°W, and the 180th meridian.
The dashed lines are T-S curves for
Western North Pacific Central and E-
quatorial Pacific waters (Sverdrup et
al. 1942).
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Fig. 28, -- Upper panel. Surface temperatures, first leg (solid curves)
and fourth leg (broken curve) of Hugh M, Smith cruise 15, Lower
panel. Smoothed (by inspection) 600, 700 and 80° isotherms for the
first leg (stations 1-17, May 28 - June 3, 1952, solid curves) and
fourth leg (stations 45-60, June 14-20, 1952, broken curves) of Hugh
M. Smith cruise 15.
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Fig, 29, -- Selected isohalines, first leg (stations 1-17, May 28 - June 3, 1952, solid curve)
and the fourth leg (stations 45-60, June 14-20, 1952, broken curve) from Hugh K Smith
cruise 15, Salinity in parts per thousand.
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Fig., 30. -- Selected sigma-t surfaces, first leg (stations 1-17, May 28 - June 3, 1952, solid

curves) and the fourth leg (stations 45-60, June 14-20, 1952, broken curve) of ECmr M., Smith
cruise 15, Sigma-t in grams per liter,
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Fig, 31, -- Selected phosphate isopleths, first leg (stations 1-17, May 28 - June 3, 1952, solid
curve) and the fourth leg (stations 45-60, June 14-20, 1952, broken curve) from ICm: M.
Smith cruise 15. Inorganic phosphate in microgram atoms per liter,




Notes on the tabulated data, Hugh M. Smith cruise 15

Weather was recorded according to the ww (present weather) code in the U, S. Weather
Bureau, Circular M, 8th edition, Manual of Marine Meteorological Observations,

The wind velocity was measured with an anemometer 30 M above the sea surface. The
speed is recorded in knots; the direction in degrees true,

Any departure from the POFI standard 13-bottle cast is explained in a footnote.

If a value is definitely determined to be in error, it is deleted from the tabulations and
an explanatory footnote appended. If a value appears to be anomalous, but there is un-
certainty, the value is carried with a footnote.

Horizontal line(s) separating particular depths denotes more than one cast. The time
and wire angle for each cast is carried in the station headings.

STATION 1

M/V Hugh M. Smith: Cruise 15, 8°59'N, 139°56'w, May 28, 1952.
Mess_e—r;g—e-r_t;me: first cast 1540 GCT, second cast 1605 GCT.
Weather: 50, cloud coverage 9. Wind: 040°, 21 kt. Sea: 5-8 ft,
Wire angle: first cast 12°, second cast 12°

OBSERVED

DEPTH T S ot 02 PO4-P
(m) (°C) (°/o0) (g/V) (m1/1) (pg at/1)
01 26.86 34,55 22.45 0.46
11 26. 84 34,53 22,44 0.54
26 26.82 34.53 22.44 0.78
50 14,70 34.45 25.63 2.53
99 11.91 34.69 26.39 2.71
148 11.18 34.77 26,58 3.06
205 10,36 34,72 26, 69 2,91
253 9.98 34.70 26.74 3.09
303 9. 66 34,69 26.79 3.12
351 9.35 34.67 26.82 2.99
401 8.90 34.66 26.89 3.11
451 8.28 34.63 26,96 3.48
500 7.74 34.59 27,01 3.27
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STATION 2
M/V Hugh M, Smith: Cruise 15, 7°51'N, 139046'W., May 29, 1952,
Messenger.ﬁme: 0105 GCT, Weather: 01, cloud coverage 5,
Wind: 050°, 18 kt. Sea: 5-8 ft, Wire angle: 05°

OBSERVED

DEPTH T S ot 0 PO4-P
(m) (°C) (®/00) (g/1) (ml/1) (ng at/1)
05 26,90 34.61 22.48 0.43
15 26.90 34,61 22.48 0.39
30 26,82 34,62 22,51 0.40
55 15,32 34,60 25.61 2.40
104 11.86 34.79 26,47 2,68
152 10.98 34,78 26,63 2,74

200 10.31 34,72 26,70 2,40
2002/ 2.521/
247 9.92 34.71 26.76 2,76
295 9.64 34.70 26,80 2,76
345 9.26 34,67 26,84 2,66
345 2,741/
393 8.76 34,66 26,91 3.03
442 8,26 34,62 26,96 3.04
493 7.63 34,57 27.01 3.17
542

1/ Double value when analyses disagreed by 0.05 ug at/l,

_7:/ Erratic unprotected thermometer, second depth de-
termined from L-Z curve,

STATION 3

M/V Hugh M. Smith: Cruise 15, 7°00'N, 140°00'W, May 29, 1952,
Messenger time: 1120 GCT, Weather: 02, cloud coverage not re-
corded. Wind: 050°, 18 kt. Sea: 5-8 ft. Wire angle: 00°

OBSERVED

DEPTH T S L. 02 PO4-P

(m) (°c) (°/00) (8/1) (m1/1) (ug at/1)
05 27.47 34,54 22,24 0.48
15 27.46 34,53 22,24 0.54
30 27.42 34,60 22.30 0.54
54 26,10 34,79 22,87 0.63
103 12,26 34,72 26, 34 2.70
153 11,28 34 79 26.58 3,02
201 10,42 34,74 26,70 2,72
250 9.98 34,72 26,76 2.90
299 9.59 34,71 26,81 2.91
347 9.15 34,69 26,87 3,00
396 8.73 34,67 26.92 3.10
445 8. 36 34,66 26.97 3.12
495 7.90 34,62 27.01 3,29
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STATION 4

M/V Hugh M, Smith: Cruise 15, 6036'N., 139044'W., May 29, 1952,
Messenger time: Iirst cast 1848 GCT, second cast 1914 GCT.

Weather: 01, cloud coverage 5., Wind: 040°, 14 kt. Sea: 3-5 ft,
Wire angle: first cast 04°, second cast 12°
OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°c) (°/o0) (g/1) (ml/1) (ng at/1)
02 27,71 34, 60 22,21 0.45
12 27.69 34,60 22,22 0.48
27 27.64 34,60 22,23 0.41
52 27.04 34, 89 22,64 0.53
102 13,46 34,55 25,97 2,06
151 11.20 34,72 26,54 2.62
199 10,17 34,70 26,71 2.70
236 9.76 34,70 26.78 2,61
236 2.66
282 9.32 34,69 26,84 2.65
329 9,06 34,69 26,89 2.66
375 8.72 34,66 26.92 2.73
422 8.32 34,64 26.96 2.88
470 7.84 34,64 27.03 2.91
STATION 5

M/V Hugh M. Smith: Cruise 15, 6°00'N, 140°00'W, May 30, 1952.

MessengerTime: 0202 GCT. Weather: 02, cloud coverage 6.

Wind: 0700, 13 kt. Sea: 3-5ft, Wire angle: 00°
OBSERVED
DEPTH T S oy 02 PO4-P
(m) (°c) (°/00) (/1) (m1/1) (ug at/1)
02 27.91 34,51 22,08 0,47
12 27.87 1/
27 27.83 34,54 22.13 0.56
52 27,72 34, 66 22.25 0.75
101 17.06 34,70 25,29 1,54
150 11.52 34, 67 26,44 2,72
198 10, 34 34,70 26,68 2.76
247 9.87 34.70 26,76 2.79
295 9.50 34,69 26.81 2.81
344 9.17 34,67 26,85 2.92
394 8.73 34, 66 26.92 2,91
442 8.33 34, 64 26,96 3,04
491 7.86 34,63 27.02 3,10

1/ No sample,.
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STATION 6

o
M/V Hugh M, Smith: Cruise 15, 5°02'N, 139 58'W, May 30, 1952,
Messenger time: 1035 GCT. Weather: 50, cloud coverage not e~
corded, Wind: 030° (variable), 8 kt, Sea: 1-3 ft, Wire angle: 03

OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°C) (®/o0) (g/1) (ml1/1) (rg at/1)
02 28403 34046 2200 Ce45
15 28404 34651 22604 0e48
29 27496 34475 22624 De53
52 2787 34677 22629 Qb0
1C3 21elC 34482 24029 Ce97
152 12672 34465 26el8 2005
199 1260 34472 25461 2465
249 1C«C0O 34672 26475 2¢71
297 C9eE0 34470 26082 2¢58
346 09el12 34068 26487 2069
394 08478 34466 26491 2475
443 0Ce34 34463 26465 2097
492 Ce04 34061 26498 2490
STATION 7

M/V Hugh M. Smith: Cruise 15, 4005'N., 139058'W., May 30, 1952,

Messengerime: 1835 GCT, Weather: 03, cloud coverage 7.
Wind: 180° 9 kt. Sea: 1-3 ft, Wire angle: 30°

OBSERVED

DEPTH T S ot 02 PO4-P

(m) (°c) {°/00) (8/1) (m1/1) (ug at/1)
00 2e25 34647 21694 Oe43
09 2824 34645 21492 Qe48
22 25624 3404¢ 21495 D455
43 28403 34465 22014 De63
85 25694 34497 23405 CeS4
124 16673 34477 25042 leg4
165 11e32 34666 26643 2¢17
205 10e72 34677 26067 2042
245 10629 34477 26074 2e54
287 10603 34676 25672 2654
331 09e54 34470 26021 260
375 ©e30 34469 26485 271
422 08494 34662 26490 2¢73
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STATION 10
M/V Hugh M, Smith: Cruise 15, 0°53'N, 140°02'W, May 31, 1952,

Messenger time:

2113 GCT. Weather:
Wind: 120°, 5 kt, Sea: 1-3ft, Wire angle: 43°

02, cloud coverage 1.

OBSERVED
DEPTH T S ot 0z BO4-P
(m) (°C) (°/o00) (g/1) (m1/1) (ng at/1)
00 26042 35417 23405 Ce7C
¢ 26624 35017 22011 Qe67
18 26401 35612 23018 Ce?73
34 25463 35622 23634 De72
67 23489 3540°¢ 23475 0e91
103 12494 35401 22006 1eC5
144 14429 34,492 26409 lets?
187 12445 1/ 1e82
233 11e98 34456 6052 lecG2
279 11456 34427 26459 2021
326 1078 34683 26470 2634
375 09468 34e7°% 264°5 2429
423 02694 34470 26¢91 2055
1/ No sample.
STATION 11

M/V Hugh M, Smith: Cruise 15, 0°11's, l39°52'W., June 1, 1952,
25, cloud coverage 8,

Messenger time:

0618 GCT, Weather:
Wind: 090°, 6 kt, Sea: 1-3 ft. Wire angle: 35°

OBSERVED

DEPTH T S o 02 PO4-P

(m) (°c) (°/00) (/1) (m1/1) (ug at/1)
Qo0 26624 35434 23623 Qe80
09 26412 35435 2327 Je83
21 25071 35634 23640 Te82
42 25e56 35046 23054 06990
86 23e46 3547C 24435 leld
131 17646 3532 25467 ledy
179 13470 34498 265425 l1e71
226 12636 34495 26649 2407
274 1155 34488 26460 2e¢38
322 10e9C 34483 2688 Z2eby
37¢% 094287 34e¢75 26680 2654
420 0Gel?2 34671 26629 2¢73
469 02412 24465 260G8 2691
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STATION 12

M/V Hugh M. Smith: Cruise 15, 1°02'S, 139°52'W,, June 1, 1952,
Messenger time: 1349 GCT. Weather: 63, cloud coverag% not re-
corded. Wind: 090°, 20 kt, Sea: 3-5ft., Wire angle: 48

OBSERVED

DEPTH T 3 ot 02 PO4-P

(m) (°C) (°/o00) (g/1) (m1/1) (ng at/1)
00 26440 35053 23433 0e71
08 26460 35452 23426 0e77
18 26658 35652 23426 0476
34 26439 35453 23433 0e72
671/ 25432 35460 23472 0e87
98 21429 35473 25403 1e17
131 16692 35444 25089 1e52
168 13624 35407 26042 le83
206 12406 3492 26654 2407
2471/ 11424 34490 26456 2017
292 11634 34482 26464 2412
338 10652 34483 26474 2027
386 09475 34478 26484 2032

l/ Depth in question due to erratic unprotected thermometer

STATION 13

M/V Hugh M, Smith: Cruise 15, ZOOO'S, 139050'W., June 1, 1952,
Messenger time: 2128 GCT, Weather: 03, cloud coverage 2.

Wind: 100°, 12 kt. Sea: 5-8 ft. Wire angle: 35°
OBSERVED
DEPTH T 3 oy 02 PO4-P
(m) (°c) (°/00) (/1) (ml/1) (ug at/1)
00 27640 35443 22493 080
09 27436 350441/ 22495 0e82
20 27428 35443 22497 0483
40 27426 35443 22498 083
80 21428 35462 76491 le31
119 14402 35407 26024 2640
155 12453 34496 26447 2448
200 12426 2/ 2452
240 11495 34490 26454 2462
232 11462 34427 26452 2458
224 11429 34487 26464 2456
367 10478 34453 26470 2475
409 Ged7 34473 26499 3404

1/ Interpolated value.

2/ Sample lost,

46




STATION 14

M/V Hugh M, Smith: Cruise 15, 3 OO'S., 139° 52'W,, June 2, 1952,
Messenger time:

ve: 0500 GCT. Weather:

03, cloud coverage 3,

Wind: 110°, 14 kt, Sea: 3-5ft, Wire angle: 12°
OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°c) (°/00) (g/1) (ml/1) (ng at/1)
00 27461 35435 22420 0e70
10 27460 35419 22470 Qe66
24 27459 35436 22482 Oe74
43 27648 35e37 22656 0e87
951/ 123445 35049 25455 135
142 13410 34496 26436 2627
L 12657 34494 26045 2420
234 12440 34493 26447 2435
281 12604 34494 26055 2457
322 1104 34426 26662 2457
376 10410 34479 26479 2077
424 09615 34473 26490 2485
473 0%el6 34067 27401 2686

i/ Depth in question due to erratic unprotected thermometer,

Messenger time:

STATION 15

M/V H ugh M. Smith: Cruise 15, 4 OO'S, 140° 05'W.,, June 2, 1952,
1e: first cast 1333 GCT, second cast 1350 GCT,

Weather: 02, cloud coverage 3., Wind: 090°, 14 kt, Sea: 3-5 ft,
Wire angle: first cast 38° , second cast 40°
OBSERVED

DEPTH T S oy 02 PO4-P

(m) (°c) (°/o0) | (g/1) (m1/1) (g at/1)
co 27466 35433 22077 Qe66
08 2764 3534 22¢79 Ce76
19 27466 35431 22076 Je72
37 27465 34497 2251 Ce73
73 24454 35066 24400 1eCO
102 14424 35412 26012 2el4
143 13400 34498 26039 2042
180 12664 34496 26045 235
217 12438 240%4 26049 2e47
256 12412 344593 26053 256
295 1le74 34490 26e57 2471
335 10476 34423 26470 2484
376 09451 34480 26483 2e88
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STATION 16

M/V Hugh M. Smith: Cruise 15, 5°30'S, 139°57'W, June 3, 1952,
Messenger time: 0504 GCT. Weather: 02, cloud coverage 3.

Wind: 100°, 8 kt, Sea: 1-3 ft, Wire angle: 30°

OBSERVED

DEPTH T 3 ot Oz PO4-P

(m) (°c) (°/o00) (g/1) (ml1/1) (ng at/1)
0o 27453 34494 22439 Cebl
e 27493 34495 22040 D62
22 27491 34492 22437 Ceb0
3G 27627 24097 22040 Ceb1l
73 26471 35460 23428 0s73
99 25421 35478 234223 Se79
123 19452 35491 25460 1400
1501/ 15,83 35427 26401 1e65
174 13466 35408 26434 2402
202 12464 35403 26649 2400
232 12622 34496 26453 2405
265 11465 34493 26462 2410
2981/ 10444 34484 25477 2036

l/ Depth in question due to erratic

STATION 17
M/V Hugh M, Smith: Cruise 15, 7000'5., 139058'W., June 3, 1952,

Messenger time:

1545 GCT. Weather:
Wind: 180°, 2 kt, Sea: 1-3ft. Wire angle: 18°

unprotected thermometer.

62, cloud coverage 7,

OBSERVED

DEPTH T S o 02 PO4-P

(m) (°c) (°/o00) (g/1) (m1/1) (g at/1)
01 28404 315405 22444 0477
10 28401 35405 22445 D472
24 28402 35405 22045 0eb7
47 28402 35404 22044 0472
94 27617 35490 23436 0e82
132 22¢04 36015 25410 CeB4
182 17428 35436 25474 1.28
226 13642 35402 26434 2028
269 11426 314483 26061 2421
313 10433 34480 26476 2429
357 09s48 34471 26423 2437
402 08s71 34470 26095 2436
448 07495 34464 27402 2450
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0424 GCT. Weather:

Messenger time: L
Wind: 090°, 10 kt. Sea: 1-3 ft. Wire angle: 28

STATION 18
M/V Hugh M, Smith: Cruise 15, 5°26'S, 140°00'W,, June 4, 1952,

02, cloud coverage 9,

OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°c) (°/o0) (g/1) (m1/1) (ng at/l)
00 28403 34455 22437 Ce59
09 27491 34491 22430 Ce58
22 27480 34494 22444 Ceb0
43 27478 34494 22044 Ce52
es 25498 35473 23461 Ce78
123 20656 35473 25418 1406
161 15640 35421 26406 1491
200 12472 34499 26445 2022
241 12405 34496 26457 2617
285 11631 34490 26465 2420
330 10645 36482 26075 2452
375 09476 34477 26473 2485
421 05408 34476 26094 2485
STATION 19

M/V Hugh M. Smith: Cruise 15, 3°52'S, 140°04'W, June 4, 1952,
Messenger time: first cast 1536 GCT, secogd cast 1553 GCT.
Weather: 03, cloud coverage 8, Wind: 160, 8 kt. Sea: 1-3 ft,

Wire angle: first cast l3°, second cast 15°

OBSERVED

DEPTH T s oy 02 PO4-P

(m) (°c) (°/00) (8/1) (m1/1) (ug at/1)
00 27472 25,433 22476 Ce79
10 2746 35435 22478 0e82
24 27064 354135 22479 086
48 27460 35431 22478 DeB0
96 15641 3519 26805 2¢08
144 13404 35401 26041 2040
191 12468 1/ 2436
2139 12643 34496 26049 2067
286 12412 34463 264572 2475
333 11460 34491 26461 2483
381 10461 34484 26474 2404
431" 09430 34474 26489 3011
482 0Eeb6 34473 26498 3el4

1/ No sample.
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STATION 20
M/V Hugh M, Smith: Cruise 15, 2°50'S, 140°06'W,, June 4, 1952,

Messenger time:

Wind: 070°, 10 kt. Sea: 1-3 ft, Wire angle not recorded

2353 GCT. Weather:

03, cloud coverage 7.

OBSERVED

DEPTH T 3 ot 02 PO4-P

(m) (°c) (®/o0) (8/1) (ml/1) (ng at/1)
o 27492 315426 22471 0eb4
1¢ 27464 35436 22480 0eb2
25 2745¢€C 35435 2281 0s67
49 27655 35637 22484 Qeb4
961/ 16476 35431 25482 le66
143 12492 34497 26041 2406
190 12452 34494 26046 2429
237 12432 34491 26948 2436
283 11491 34490 26455 2459
321 11406 34eE4 26065 2463
372 09e08 34477 26081 2483
425 02492 34473 26494 2404
474 07454 34067 2704 289

1/ Depth in question due to erratic unprotected thermometer

STATION 21
M/V Hugh M. Smith: Cruise 15, 1°46'S, 140°09'W, June 5, 1952.

Messenger time:

0720 GCT, Weather:
Wind: 040°, 13 kt. Sea: 1-3 ft, Wire angle: 21°

02, cloud coverage 3.

OBSERVED

DEPTH T [ ot 02 PO4-P

(m) (°c) (°/o0) (g/1) (ml1/1) (1g at/1)
jole] 274173 35642 23¢04 0s87
12 27e1°¢ 35452 2407 0e83
23 2741C 356492 23407 Ce83
47 26¢92 35e42 23012 De8p
q2 174C2 35421 25075 legs
137 124¢7 34427 26839 2047
121 12652 34495 26045 2076
228 12417 34492 75651 2064
271 11676 344990 2€6a57 2461
31¢ 11604 346°¢ 26e67 2457
364 10e4CC 34482 26423 2486
411 02476 34472 26694 3¢01
455 0Cel2 34472 27eC4 2095
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STATION 22
M/V Hugh M. Smith: Cruise 15, 0°43'S, 140°11'W,, June 5, 1952.

Messenger time:

1537 GCT. Weather:

03, cloud coverage 2.

Wind: 0500, 11 kt, Sea: 1-3 ft, Wire angle: 28°
OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°c) (°/o0) (g/1) {ml/1) {ng at/1)
ce 26630 35e4C ?2e32C CebS
o9 26e40 3550 236390 Cet?®
22 76020 25451 2332 Ce?72
44 26025 356573 2337 2e71
g8 1569 35661 2524 le27
131 15400 35421 26613 le66
174 126464 34497 26646 2412
217 12405 34405 26051 2e3C
260 116471 34477 7?6855 2e272
305 11e4? 34425 26461 2618
350 10676 34497 26670 2326
396 0G%e5°¢ 34074 26674 2e33
451 C2e17 34e65 27090 2e63
STATION 23

M/V Hugh M. Smith: Cruise 15, 0°00', 139°59'W, June 5, 1952,
Messenger time:

2207 GCT, Weather:

03, cloud coverage 3,

Wind: 070°, 11 kt, Sea: 3-5ft. Wire angle: 35°
OBSERVED
DEPTH T 3 oy 02 PO4-P
(m) (°c) (°/00) (8/1) (ml1/1) (ug at/1)
00 26420 35446 23434 D470
08 26018 35448 23436 0e84
20 26400 35445 23439 0495
41 25474 35457 23456 1403
231l 22434 35477 24477 1e26
126 16452 35427 25476 1449
171 13641 35602 26624 le R0
215 12452 34455 26047 2409
265 1104 34487 26455 2426
311 11612 Jben P6bebb 2e29
361 10424 24475 2577 2e54
408 094C2 B4y 72 26e00 270
459 024C4 34e67 27403 2401

l/ Depth in question due to erratic unprotected thermometer
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STATION 24

M/V Hugh M. Smith: Cruise 15, IOOZ'N., 139058'W., June 6, 1952,

0733 GCT. Weather: 01, cloud coverage 5,

Messenger time: L
Wind: 090°, 14 kt. Sea: 3-5ft. Wire angle: 30

OBSERVED

DEPTH T S ot 02 PO4-P
{(m) oC) {°/o0) (g/1) (ml/1) (g at/1)
00 25490 35418 2322 0069
09 25490 35417 23421 0s65
22 25470 35415 2342¢ 0e68
44 25041 35416 23436 Oe74
88 18426 3449C 25400 1407
133 14410 34494 26014 less
179 12421 34492 26439 1e69
225 12406 34490 26052 1494
271 11457 24486 26058 2624
319 10686 34485 26470 2034
367 09477 34474 26081 2439
416 09422 34472 26427 2450
466 08445 34468 26497 2463
STATION 25

o
M/V Hugh M. Smith: Cruise 15, 2004'N, 139 57'W., June 6, 1952,
"t 03, cloud coverage 8,

Messenger time:

1656 GCT. Weather: !
Wind: 130°, 14 kt, Sea: 1-3 ft. Wire angle: 28

OBSERVED

DEPTH T [3 oy 02 PO4-P

(m) (°c) (°/00) (g/1) (ml1/1) (ug at/l)
£o 26491 35411 22495 0e74
09 26450 35010 22485 Ce?5
23 26439 35410 22485 0e¢75
44 26461 35409 22493 0e81
g7 1940C 344827 24494 leb1
127 13410 34421 26424 2413
167 12420 34491 26450 2437
207 11492 34429 26454 2047
248 11e74 34488 26056 2046
289 11445 34487 26461 2049
331 10692 34,23 26468 2453
375 10424 34478 26476 2448
421 09460 34473 26023 2060
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STATION 26
M/V Hugh M, Smith: Cruise 15, 3°06'N, 140°00'W, June 7, 1952,

Messenger time: LC
Wind: 130°, 9 kt. Sea: 1-3 ft, Wire angle: 23

0159 GCT. Weather:

02, cloud coverage 9.

OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°c) (°/o0) (/1) (m1/1) (ug at/1)
co 27667 346094 2248 0e59
09 27465 34428 22644 Je59
22 27645 34490 22452 Ce57
44 264°C 35411 22¢5C 065
86 2599 35el14 23016 Ce75
128 14642 34406 26001 leGC
170 12672 34494 26042 2415
214 12614 34628 26049 2435
257 11462 34427 26857 2436
3C1 10658 34681 26465 2438
346 10444 34477 26872 2430
391 0%eGC 346471 26475 2025
437 0%e51 34471 25423 26038
STATION 27

M/V Hugh M. Smith: Cruise 15, 4009'N., 140006'W., June 7, 1952,

Messenger time: 1109 GCT. Weather: 02, cloud coverage 9.

Wind: 140°%, 11 kt. Sea: 1-3 ft, Wire angle: 25°
OBSERVED
DEPTH | T S oy 02 PO4-P
(m) (°c) (°/00) (g/1) (ml1/1) (ng at/1)
00 . 28404 34466 22415 057
09 22402 1/ 0e61
23 22002 34370 22418 0452
45 27422 34401 22433 0462
87 25487 34636 234C6t 225
129 16420 34476 25454 1e73
171 11e46 34eb4 26043 2417
214 10447 34474 26469 2435
257 10412 34478 26478 2451
301 09492 34477 26471 2445
245 09451 34472 26483 2441
390 0943C 34471 26486 2045
436 02490 34469 26691 2069

1/ No sample,
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STATION 28

M/V Hugh M, Smith: Cruise 15, 5°T0'N, 140°12'W,, June 7, 1952,
Messenger time: |
Wind: 120°, 13 kt, Sea: 1-3 ft, Wire angle: 15

2014 GCT., Weather:

01, cloud coverage 3,

OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°c) (°/o00) (g/1) (m1/1) (ng at/1)
(o]0} 27481 34413 21e22 0e35
10 27476 34423 21492 0e33
25 27484 34453 22415 0e38
49 27679 34459 22417 0e36
97 24467 34492 23440 Qeb6
145 13407 34465 26¢13 1495
193 10449 34471 26466 251
241 0949C 34469 26475 2620
289 09453 344708 26482 24690
337 09416 34e6°% 26496 2455
385 08488 34067 26090 2066
433 08453 34465 26454 274
482 08s21 3464 2640¢ 2478
STATION 29

M/V Hugh_};d_. Smith: Cruise 15, 6°07'N., l40°11'W.. June 8, 1952,
Messenger time: 0340 GCT. Weather: 65, cloud coverage 10.
Wind: 120°, 12 kt, Sea: 1-3 ft, Wire angle: 04°

OBSERVED

DEPTH T 3 oy O2 PO4-P

(m) (°c) (°/00) (g/1) (m1/1) (ug at/1)
02 28405 34446 22400 0457
12 27400 Ib4e48 22407 0e60
27 27480 34456 22415 0652
52 27466 34461 2224 Q58
101 17445 34471 25420 1431
15¢ 11£0 34468 26¢40C 2657
195 1Ce42 34470 26466 2473
247 09421 34469 26476 2465
295 09440 34466 26481 2068
344 09405 34466 26486 273
394 2477 34464 26489 2481
443 08632 34662 26435 20882
49 08401 34461 26499 2456
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Messenger time:

STATION 30
M/V Hugh M, Smith: Cruise 15, 7°04'N., l40°10'W.. June 8, 1952,

1224 GCT., Weather: L
Wind: 060°, 10 kt, Sea: 1-3 ft, Wire angle: 03

51, cloud coverage 8,

OBSERVED
DEPTH T S ot 02 PO4-P
{m) (°c) (°/00) (g/1) (ml/1) {ng at/1)
ol 27434 34450 22425 0437
12 27436 34452 22426 0436
27 27426 34eb4 22439 Ce3e
51 27611 34472 22450 Ce32
100 12434 34471 26432 2460
148 10496 34471 2645¢ 2457
196 10425 34471 26470 2458
244 05464 34468 26479 2459
293 05622 24468 26485 2470
341 08686 34e64 26488 2071
389 08445 34463 26093 2480
439 08406 34e61 26499 2484
490 07662 34459 27403 2486
STATION 31

M/V Hugh M. Smith: Cruise 15, 8000'N., 140000'W., June 8, 1952,
02, cloud coverage 4,

Messenger time:

1941 GCT. Weather:
Wind: 090°, 12 kt. Sea: 3-5ft. Wire angle: 15°

OBSERVED

DEPTH T S ot 02 PO4-P

(m) (°c) (°/00) (/1) (m1/1) (g at/1)
01 27e15 34453 22034 Qeb3
11 26496 34453 2240 Qe59
24 26623 34452 22042 0462
42 14467 34453 25470 272
97 11494 34478 26645 2498
144 11414 34674 26457 34038
191 10653 34473 26e67 2094
237 10e04 34471 26674 2093
285 09470 34e69 2be78 3:00
333 0937 34669 26674 3022
381 CZeSC 3464 26087 3039
430 CEet 8 34661 26091 3438
480 07e57 34e60 26095 3645
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STATION 32
M/V Hugh M. Smith: Cruise 15, 7°04'N, 140°04'W, June 9, 1952,

Messenger time: 0357 GCT. Weather: 03, cloud coverage 6.
Wind: 090°, 11 kt, Sea: 5-8 ft, Wire angle: 15°

OBSERVED

DEPTH T 5 ot 02 PO4-P

{m) (°c) {°/00) (g/1) (ml1/1) (ng at/1)
cn 27465 14455 22619 0435
10 27459 34456 27622 0e34
24 27424 34471 27 e lits 039
42 26674 34450 22475 0e53
ce 17646 34665 2628 2468
191 10406 34455 26872 2453
239 0555 34069 26430 2464
2987 0Se1d 36066 26404 2455
336 00406 314465 26490 2472
232 0Ce57 34464 26492 2472
430 08e1C 34062 26498 2481
475 £7470 J4ebl 27403 2450

150 meter bottle pretripped,

STATION 33

M/V Hugh M, Smith: Cruise 15, 6°05'N, 139058'W., June 9, 1952,
Messenger time:
Wind: 200° (variable), 4 kt, Sea: 1-3 ft. Wire angle: 28°

1421 GCT. Weather: 01, cloud coverage 6,

OBSERVED

DEPTH T S 'R (o} PO4-P

(m) (°c) (°/00) (/1) (m1/1) (ng at/1)
oy 27023 34435 22601 Ce55
09 27405 34e46 22406 0455
22 27454 34447 22407 0459
42 27624 34047 22407 0e61
g1 24461 14476 23437 0e79
117 14410 34459 75487 1e92
155 11420 34471 26453 2459
152 1Ce37 34470 26067 2674
221 09452 34470 26475 2468
271 09452 34468 26450 246F
3121/ 09424 34469 26661 2473
355 2657 34465 76482 2¢84
407 08468 24461 26488 2488

_l_/ Depth in question due to erratic unprotected thermometer.
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STATION 34
M/V Hugh M. Smith: Cruise 15, 5°00'N, 139°51'W, June 10, 1952,

Messenger time:

0101 GCT. Weather:

02, cloud coverage 7.

Wind: 180°, 7 kt. Sea: 1-3ft, Wire angle: 22°
OBSERVED
DEPTH T 3 ot Oz PO4-P
(m) (°C) {°/o00) (g/1) (ml/1) (g at/1)
o 284253 34451 21493 Oetl
1¢ ?Sel4 34452 22401 0e¢39
23 22405 364452 22404 0ot
47 27672 34479 22435 0e57
93 25425 34496 23425 0e77
139 14424 34462 25478 le74
184 11le44 34463 26043 225
229 10610 34467 26470 2439
274 09472 34470 26477 2026
319 0%eus 34469 26483 2438
265 05406 34064 26025 2471
410 02468 34465 26492 2470
456 02432 34462 26495 2074
STATION 35

M/V Hugh M. Smith: Cruise 15, 4°01'N, 139°55'W, June 10, 1952,

Messenger time:

1004 GCT., Weather: g
Wind: 110°, 9 kt, Sea: 1-3 ft. Wire angle: 38

02, cloud coverage 1.

OBSERVED

DEPTH T [ o, 02 PO4-P

(m) (°c) (°/00) (/1) (m1/1) (ug at/1)
00 27042 34423 22048 Ce68
08 27642 34421 27 046 Qeb1
19 27el4 34455 22466 0e65
37 27402 35400 22074 0670
70 27404 35401 22473 0s75
1021/ 27418 34499 22467 0e73
137 13400 34493 2635 2029
173 12428 F4492 26449 2040
211 11e54 34485 26457 2625
250 11467 34481 26452 2428
288 10658 34e77 26069 2e33
328 10eL9 34475 26676 2459
368 09479 34671 26478 2042

1/ Suspected pretrip.
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STATION 36
M/V Hugh M. Smith: Cruise 15, 3°00'N, 139°57'W,, June 10, 1952,

Messenger time: 1825 GCT, Weather: 02, cloud coverage 3,
Wind: 140°, 8 kt, Sea: 1-3 ft, Wire angle: 47°

OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°C) (®/00) (g/1) (ml1/1) (pg at/1)
co 26498 34487 22665 Oe56
06 2692 34491 22470 0e55
16 26eL6 34494 2274 Csb1l
32 26650 3502 22691 0e62
58 26647 35400 2291 Ceb4
80 23469 34495 23e72 0e90
97 16406 34627 25065 le80
118 14403 34494 26915 2000
139 13el4 34493 26033 2604
161 12470 34495 26842 2614
184 12657 34694 26045 2014
210 12419 34682 26048 2021
235 11423 34488 26455 2029
STATION 37

M/V Hugh M. Smith: Cruise 15, 2°00'N, 139°56'W,, June 11, 1952,
Messenger time: 0254 GCT. Weather: 03, cloud coverage 7.
Wind: 120% 10 kt. Sea: 3-5ft, Wire angle: 32°

OBSERVED

DEPTH T S L (o} ) PO4-P

(m) (°c) (°/o0) (8/1) (ml/1) (ug at/1)
00 27405 34497 2270 0473
o8 26688 35400 22¢78 0e73
21 26872 35405 22¢87 073
42 26428 35605 23400 Ce78
81 2264 34490 23498 le21
120 13480 34675 26005 1e99
157 12e47 34487 26041 232
196 12418 344837 26049 2654
235 11677 3486 26054 2048
275 1le44 344835 26459 2657
315 10484 34472 26465 2662
357 10e35 34478 26074 2067
400 09s76 34e7C 26078 2470
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STATION 38

M/V Hugh M, Smith: Cruise 15, 0 58'N, 139 56 W., June 11, 1952,
Messenger time: e: 1132 GCT. Weather: 03, cloud coverage 2
Wind: 100°, 11 kt, Sea: 3-5ft. Wire angle: 36°
~ OBSERVED
DEPTH T s ot 02 PO4-P
(m) (°C) (°/00) (g/1) (m1/1) (kg at/1)
0o 26048 3512 22099 066
08 26046 35413 23401 Oeb4
20 26044 35410 22099 Oe63
39 26436 35409 23401 Oeb1
782 2045 34490 24456 1604
159 1195 34480 26046 le882
199 1174 34487 26455 2604
243 11452 34485 26¢58 2021
331 1033 3474 26071 2425
377 09489 34671 26076 2031
424 0%e41 34056 26096 274
120 and 300 meter bottles pretripped.
STATION 39
M/V H ugh M, Smith: Cruise 15, 0° 04'S, 139° 54'W,, June 11, 1952,
Messenger time: e: 2029 GCT. Weather: 01, cloud coverage 1
Wind: 110°, 13 kt, Sea: 3-5ft. Wire angle: 33
OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°c) (®/oo) | (/1) (ml/1) (kg at/1)
00 25492 35415 2319 0e80
09 25484 35415 23622 Oe74
21 25464 35015 23628 Ce76
44 244590 35427 23460 Qe85
82 15424 35429 2?5404 le21
124 1441C 34497 26016 le56
181 12445 34693 26646 1e92
22¢ 124C5 344€8 26450 2409
277 11470 34486 26455 2437
373 09e22 34473 26479 2067
422 08495 34470 26691 2086
471 02sl6 34663 2658 3400

300 meter bottle pretripped.
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Messenger time:

STATION 42
M/V Hugh M, Smith: Cruise 15, 3°13'S, 139°49'W, June 12, 1952,

2205 GCT. Weather:

Wind: 130° 9 kt. Sea: 5-8 ft. Wire angle: 04°

OBSERVED

03, cloud coverage 3,

DEPTH T S at 02 PO4-P
{m) (°c) (®/o0) (g/1) {ml/1) (ng at/1)
2 27632 35641 22694 0e70
12 27626 35642 22497 Qe71
27 27s109 35443 23400 0469
52 27419 35643 23400 Ceb69
1C¢ 17e64 35435 25464 le43
149 13410 34496 2636 2607
198 12664 34490 2640 2617
247 12432 34488 26445 2034
296 11496 34487 26452 2456
344 1le34 344823 266690 2468
393 “10e18 34674 26674 275
442 09412 34470 26489 2673
492 02612 34463 26492 2678
STATION 43

M/V Hugh M. Smith: Cruise 15, 4°05'S, 139°49'W,, June 13, 1952,

Messenger time:

0529 GCT. Weather:

Wind: 1100, 11 kt, Sea: 5-8 ft. Wire angle: 16°

02, cloud coverage 4.

OBSERVED

DEPTH T S oy 02 PO4-P

(m) (°C) (°/o0) (g/1) (ml/1) (1g at/1)
00 2740 35642 22493 Ce70C
10 27638 35643 22494 Qe72
24 27430 35644 22697 0e71
48 27430 35043 22e97 0e73
95 23490 35462 24016 lel3
142 13457 34496 26029 2836
189 12456 34490 26e42 2043
234 12622 34487 26446 2058
280 11478 34624 26052 273
327 11621 34682 26e¢61 2459
374 0Ge38 34e73 26e76 2e¢81
420 09412 34462 26477 2062
469 08e52 34465 27621 2e81
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Weather: 01, cloud coverage 6.

Wire angle:

STATION 44
M/V Hugh M, Smith: Cruise 15, 5032'5, 139054'W., June 13, 1952,
Messenger time:

OBSERVED

first cast 1803 GCT, second cast 1815 GCT.

Wind: 13Q°, 18 kt. Sea: 5-8 ft,
first cast 25, second cast 28

DEPTH T S ot 02 PO4-P
(m) (°C) (°/00) (g/1) (m1/1) (ng at/l)
3 27454 35e0¢ 22663 Ce67
0g 27654 3541C 22464 Ce65
22 2752 35611 22465 Qe63
44 2752 35614 22e6° Ceb4
g3 25e£2 35¢7C 23654 Oe76
134 19421 35064 75432 1405
178 13427 35400 26023 2011
223 12408 34488 26650 2460
267 11le34 34484 26460 2457
312 10e74 34475 260682 2062
357 09e982 3473 26476 2675
402 096324 3446 2604 2480
447 08e83 34864 26622 2486
STATION 45

M/V Hugh M, Smith: Cruise 15, 7°00'S., l40°00'W., June 14, 1952,
Messenger time: 0657 GCT., Weather: 64, cloud coverage 10,
Wind: 120°, 18 kt, Sea: 5-8 ft. Wire angle: 26°

OBSERVED

DEPTH T S oy 02 PO4-P

(m) (°C) (°/o00) (g/1) (m1/1) (pg at/1)
o) 27471 34495 22047 0e¢70
03 27e¢70C 34497 22e49 0eb8
22 27468 34456 22049 0e70
43 27671 34496 22649 Oe71
26 2726 35487 23429 Oe76
127 24436 36e2C 24646 Ce81
169 2Ce272 35e74 25025 1605
21¢C 16491 35422 25472 le4?2
251 12474 34678 26629 2612
292 11610 34077 2660 2e51
32 09e26 34673 26673 2048
375 C9e09 34667 2627 2062
417 02485 34466 2644 2e61
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STATION 46

M/V Hugh M, Smith: Cruise 15, 5°29'S, 140°05'W,, June 15, 1952,
Messenger time: first cast 0010 GCT, second cast 0047 GCT.
Weather: 01, cloud coverage 2. Wind: 080°, 13 kt, Sea: 5-8 ft,
Wire angle: first cast 39°, second cast 48°

OBSERVED

DEPTH T 3 ot 02 PO4-P
(m) (°c) (°/00) (g/1) (m1/1) (ug at/1)
00 27,61 35,26 22,74 0.71
08 27.60 35,26 22.74 0.71
20 27.52 35,25 22.76 0. 70
37 27.50 35,27 22,78 0.70
71 27.30 35,35 22,91 0. 69
103 24,00 35. 88 24,33 0.89
137 19,18 35,57 25.43 1.10
171 14. 86 35,12 26,11 1.95
207 13.42 35. 00 26,33 2. 15
23617 12,46 34.93 26.46 2.50
283 11. 44 34, 84 26.59 2.48
323 10. 89 34,82 26.67 2.44
364 09,92 34.75 26,79 2.65

_l/ Bottle pretripped and was sent down again as a second
cast.

STATION 47

M/V Hugh M, Smith: Cruise 15, 3043'5., 140004'W., June 15, 1952,
Messenger time: 1621 GCT. Weather: 01, cloud coverage 6,
Wind: 080°, 11 kt, Sea: 3-5ft, Wire angle: 23°

OBSERVED

DEPTH T S ot 02 PO4-P
(m) (°c) (°/00) (g/1) {(m1/1) (ug at/1)
00 27.29 35, 39 22.94 0,71
09 27,26 35, 38 22,94 0.71
23 27.25 35,38 22.94 0.69
45 27.24 35, 37 22,94 0.70
90 22,08 35,43 24,54 1.30
133 13,37 34,95 26,30 2.33
175 12,78 34,90 26, 38 2.37
218 12,44 34,87 26,42 2,39
260 12.15 34,87 26,48 2,35
302 11,82 34,88 26,55 2.68
346 11, 30 34,81 26,59 2,77
389 10, 31 34,77 26, 74 2,82
433 09, 24 34,67 26, 84 2. 94
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Messenger time:

STATION 48
M/V Hugh M, Smith: Cruise 15, 3°00'S, 140°00'W, June 15, 1952.

2340 GCT. Weather:
Wind: 120 , 11 kt. Sea: 3-5ft. Wire angle: 27°

02, cloud coverage 1,

OBSERVED

DEPTH T S Tt 02 POs-P

(m) (°c) (°/o0) (g/1) {ml/1) (ng at/1)
o 2714 35447 23405 0s73
09 27404 35446 23407 0473
22 26490 35445 23411 0672
44 26488 35446 23012 072
e7 22416 35444 24452 1423
129 13456 34499 26023 2019
171 12486 34489 26035 2435
213 12453 34083 26041 2440
256 12414 364426 26047 2448
298 11469 34482 26453 2450
341 104£5 34478 26465 2475
384 10425 34475 26473 2474
428 09403 34466 26487 2477

STATION 49

M/V Hugh M. Smith: Cruise 15, 2°00's, 139°53'W,, June 16, 1952,
02, cloud coverage 1.

Messenger time:

0914 GCT., Weather:
Wind: 1000, 12 kt, Sea: 3-5ft, Wire angle: 20°

OBSERVED

| DEPTH — T 3 e 02 PO4-P

(m) (°c) (°/o0) (/1) (m1/1) (g at/1)
jole; 26457 354532 23627 Qe81
06 26657 35¢55 23629 Qe79
23 26654 35455 23430 0e78
46 26046 35454 23632 Qe 76
Q2 2212 35463 24062 lelb
126 13490 35405 26026 2621
181 1271 344596 26044 2020
226 12422 34493 26e50 2632
272 11490 34691 26656 2635
319 11448 34427 2660 2435
366 1104 34484 26066 225
413 09472 34678 26e¢85 2e¢7T1
463 08426 34466 26859 2e¢73
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Messenger time:

STATION 50
M/V Hugh M. Smith: Cruise 15, 0°57'S, 139°47'W,, June 16, 1952,

1834 GCT. Weather:
Wind: 090°, 11 kt. Sea: 3-5ft. Wire angle; 25°

02, cloud coverage 1,

OBSERVED

DEPTH T S ot 02 PO4-P

(m) (°c) (°/o0) (g/1) (m1/1) (ng at/1)
00 25e94 35645 23e41 Ce76
09 25490 35e43 23441 0e76
23 25482 35644 23444 Ce78
45 2563 35e47 23652 Ce79
Q1 21436 3577 25eC0 lelb
186 13407 34696 26437 le72
233 12406 34491 26653 2005
28 11668 34637 26657 2633
330 10420 34677 26e76 2435
37¢ 09415 34463 26087 2457
427 03646 34667 26096 2469
476 07472 34462 2704 2¢87

150 meter bottle pretripped.

STATION 51

M/VY Hugh M. Smith: Cruise 15, 0001'5., 139043'W., June 17, 1952,
03, cloud coverage 2,

Messenger time:

0119 GCT. Weather:
Wind: 100°, 9 kt, Sea: 3-5ft. Wire angle: 46°

OBSERVED

DEPTH T 3 o, Oz PO4-P

(m) (°c) (°/o0) (/1) (m1/1) (kg at/1)
co 25494 35626 23627 Ce78
(o]} 25427 35426 23429 Ce76
17 25044 35625 23041 Qe76
34 25003 35e2¢ 23455 Ce?77
72 21le24 35624 24460 1.08
153 1382 34492 26417 1453
1928 1240 34428 26044 le84
244 11493 346485 26650 2004
290 1le46 34481 26456 2435
337 1Ce40C 34673 26469 2034
385 094756 34471 26079 2451
435 Q0Ee82 34465 26¢88 2064

120 meter bottle pretripped.
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STATION 52

M/V Hugh M, Smith: Cruise 15, 1°00'N, 139°51'W,, June 17, 1952,
Messenger time: 1013 GCT, Weather: 02, cloud coverage 2,
Wind: 100°, 11 kt, Sea: 3-5ft. Wire angle: 17°

OBSERVED

DEPTH T S ot 02 PO4-P

{m) (°C) (°/00) (g/1) (ml/1) (ug at/1)
00 25480 35408 23e18 0e75
10 25481 35603 23e14 Ce75
24 25466 35405 23e18 075
43 24022 34497 2357 0e95
36 17463 34479 25822 le32
190 11672 34425 26054 2407
236 11662 346°6 26¢57 225
283 11626 34621 26460 2033
331 106€2 34483 26069 235
377 09470 344665 26078 2436
426 08456 34667 26495 26068
474 07499 34463 27401 2678

150 meter bottle pretripped.

STATION 53

M/V Hugh M, Smith: Cruise 15, 2°06'N, 140°02'W,, June 17, 1952,
Messenger time: 1951 GCT, Weather: 02, cloud coverage 2.
Wind: 110°, 11 kt, Sea: 3-5 ft. Wire angle: 43°

OBSERVED

DEPTH T 3 ot O2 PO4-P

{m) (°c) (°/00) (8/1) (ml/1) (ug at/1)
00 26469 34495 22480 Osb6
08 26465 34096 2282 0eb6
19 26457 34493 22e82 Oe66
35 26042 34496 22089 Ce73
68 25470 35410 23622 074
94 22428 344990 24008 la16
121 13454 34496 26027 2026
148 124828 34092 26037 2e3C
175 12449 34s8C 26642 2631
203 12418 34427 26047 2644
230 11le84 34455 2652 24590
262 11450 340t 2656 2046
299 11412 3407C 26e€1 2e52
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STATION 54

M/V H ugh M. Smith: Cruise 15, 3°11'N, 140° 13'W,, June 18, 1952,
Messenger time:

e: 0420 GCT., Weather:

03, cloud coverage 2,

Wind: 140° 13 kt. Sea: 3-5ft. Wire angle: 43°
OBSERVED
DEPTH T S at 02 PO4-P
(m) (°c) (°/o0) (g/1) (m1/1) (kg at/1)
co 27692 34667 22019 0e48
08 27494 34067 2219 Oe48
21 27490 34467 22020 Oe48
36 27483 34468 2223 0e52
69 2T e41 34482 22448 Q058
100 25462 34493 23612 Qe81
127 13,86 34495 26019 2013
155 13407 34494 26035 215
125 1274 344932 26040 2018
216 12435 34489 26045 2026
249 1204 34487 26450 2033
283 11458 34483 26055 236
320 11400 34479 26063 2635
STATION 55

M/V H EhM Smith: Cruise 15, 4° 00'N, 140° 09'W,, June 18, 1952,
Messenger time:

te: 1156 GCT. Weather:

02, cloud coverage 1,

Wind: 120°, 12 kt, Sea: 3-5 ft. Wire angle: 30°
OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°c) (°/00) (g/1) (ml1/1) (ug at/l)
ce 27452 34463 22415 Ga52
59 27494 34464 22417 0e52
21 27492 34062 22416 0652
41 27492 34464 22417 De53
651/ 27409 34470 22423 0eb6
79 27428 34424 22452 Ceb69
158 12499 34491 26034 2e21
197 12414 34428 26046 2e42
240 11460 34423 26455 2e45
283 10456 34475 26064 2ebht
327 1039 34477 2673 2047
372 10602 34473 26476 2439
419 09450 34471 26491 2047

1/ Suspected pretrip,
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STATION 56
M/V Hugh M. Smith: Cruise 15, 5°OO'N., 140004'W., June 18, 1952,
Messenger—t;me: 1922 GCT. Weather: 02, cloud coverage 6,

Wind: 1300, 10 kt, Sea: 3-5ft., Wire angle: 04°

OBSERVED

DEPTH T S ot 02 PO4-P
(m) (°C) (®/o00) (g/1) {ml1/1) (ng at/1)
32 2758 34665 22416 Qe49
12 2784 34466 22¢21 0e51
27 2Te82 34064 22020 0e45
52 2782 34664 22420 Qe 46
1C1 2750 34492 2252 Qb4
197 1Ce%92 3471 26058 2409
245 10e43 34473 26669 2044
293 10600 34473 26076 2844
342 09e62 34670 26480 250
390 0%e28 34666 26683 252
439 02694 34461 26084 253
487 02462 34065 26492 2068

150 meter bottle pretripped.

STATION 57

M/V Hugh M, Smith: Cruise 15, 5054'N., 140000'W-. June 19, 1952,
Messenger time: 0242 GCT, Weather: 02, clou(;.l coverage 9,
Wind: 010°, 4 kt. Sea: 3-5ft. Wire angle: 12

OBSERVED

DEPTH T [ oy 02 PO4-P

(m) (°C) (°/o0) (g/1) (m1/1) (ug at/1)
ko 22417 34439 21490 Debb
10 27496 34442 21499 Os48
24 27492 34473 22422 0655
42 27493 34479 22427 0e66
95 25430 34491 22499 0e78
111/ 19,2¢ 34471 24476 leds
126 10654 34470 26457 2468
238 10e12 34469 26071 24609
275 09462 34469 26479 2662
321 09a.22 34467 26473 2479
367 08490 34466 26022 2483
415 08457 34465 26493 2480
465 DEe17 34461 26496 2496

l/ Temperature value not in agreement with the BT, omitted
from T-S curve,
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STATION 58
M/V Hugh M. Smith: Cruise 15, 6°47'N, 139°56'W,, June 19, 1952,

Messenger time:

1250 GCT. Weather:
Wind: 040°, 19 kt, Sea: 5-8 ft, Wire angle: 12°

02, cloud coverage 2.

OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°C) (°/o0) (g/1) {ml/1) (ng at/1)
00 27677 34470 2227 Oeé4
10 27675 34066 22024 Oes6
25 2Te75 34470 22627 Oedé
49 27656 3473 22836 0e45
97 13460 34461 25499 le88
145 11428 34472 26052 2651
192 10612 34672 26e73 20482
240 09470 34476 26093 2463
288 0938 34470 26e84 2063
336 09409 344665 26e88 2064
384 08684 34068 26491 2472
432 CCeb44 34466 26096 2073
482 08610 346464 274090 281
STATION 59

M/V Hugh M. Smith: Cruise 15, 8°00'N, 139°52'W,, June 19, 1952,
02, cloud coverage 2.

Messenger time:

2316 GCT. Weather:
Wind: 040°, 11 kt, Sea: 5-8 ft, Wire angle: 03°

OBSERVED

DEPTH | T 3 oy 02 PO4-P

(m) (°c) (°/00) (8/1) (m1/1) (ug at/1)
02 27429 34440 22420 0450
12 2718 3b4e43 22425 0e54
27 27410 34483 22458 0e56
52 13484 34052 2587 2436
101 11692 34479 26046 2s88
150 10492 3471 26¢58 2483
192 10615 34468 26870 2480
246 09470 34469 26478 2485
294 0%e36 24463 26e79 2688
342 08498 34464 26086 2694
391 08e58 34662 25891 3405
439 0fe18 34460 26495 3412
480 07e74 34459 27401 3424
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STATION 60

M/V Hughy_. Smith: Cruise 15, 9000'N., l40°00'W., June 20, 1952,
Messenger time: 0741 GCT, Weather: 02, cloud coverage 3,
Wind: 040°, 13 kt. Sea: 5-8 ft. Wire angle: 02°

OBSERVED

DEPTH T S ot 02 PO4-P

{m) (°c) (°/00) (g/1) (m1/1) (ug at/1)
02 27409 34645 22430 Oe35
12 27408 34647 72632 Oe35
27 27404 34046 22832 Q¢35
51 13,472 34465 25499 2056
99 11e67 3477 26049 2e57
147 10454 34473 26059 2055
195 10644 34472 26068 2¢59
243 1012 34470 26072 2067
292 09475 34467 26074 2¢75
340 09432 34467 2683 2¢86
388 02482 34461 26486 2¢91
438 08631 34061 26894 3401
488 07490 34457 26697 3410

Notes on the tabulated data, Hugh M. Smith cruise 16

All stations of this cruise consisted of shallow casts, with the bottle spacing varied to
give maximurmn detail in the region of the thermocline., Any variation from a 13-bottle
cast has been explained in a footnote,

On all stations, when the corrected readings of the duplicate protected thermometers
differed by more than 0, 1° above 300 M, or O, 05° below 300 M, the depth of observa-
tion is repeated and both temperatures are carried, Sigma-t values calculated using
each temperature are tabulated. Similarly, when the duplicate determinations of in-
organic phosphate for any depth differed by more than 0,01 extinction (approximately
0.04 pg at/1), the depth of observation is repeated, and both values are carried. How-
ever, when one of either of the above duplicates was known definitely to be in error,

it was dropped from the tabulations,

Weather is recorded according to the ww (present weather) code in the U, S. Weather
Bureau Circular M, 8th edition, Manual of Marine Meteorological Observations. Wind
velocity was measured with an anemometer 30 M above the sea surface; speed is re-
corded in knots, and direction is given in degrees true from whi¢h the wind was blowing.
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STATION 1

M/V Hugh M. Smith: Cruise 16, 11°56'N, 150°09'W, July 27, 1952,

Messenger time: 1425 GCT. Weather: 02, cloud coverage not re-

corded, Wind: 0600. 22 kt. Sea: 3-5ft, Wire angle: 41°
OBSERVED
DEPTH T S ot (0}) PO4-P
{m) (°c) (®/00) (g/1) (ml/1) (ng at/1)
C4 26012 34464 22475 0e¢29
37 25496 34071 22085 0e32
55 25437 34069 23402 Ce36
73 24406 34064 23437 Da35
91 22420 34495 24414 0e34
108 20402 34478 24461 0e45
127 15495 34443 25434 leld
127 lel®
144 13456 34451 25492 2040
161 12463 34463 26420 2668
179 12406 34474 26040 2668
216 11445 34076 26452 2060
255 11404 34470 26455 262
255 267
295 1/ 10670 3473 26664 2064
295~ 10662 34473 2665 2456

_1_/ Both the temperature and phosphate determinations were
out of tolerance for this depth,

STATION 2

M/V Hugh M. Smith: Cruise 16, 11°00'N, 150°00'W, July 27, 1952,

Messenger time: 2306 GCT. Weather: 81, cloud coverage 10,

Wind: 0700. 23 kt. Sea: 5-8 ft., Wire angle: 30°
OBSERVED
| DEPTH T S oy 02 PO4-P
(m) (°c) (°/00) (/1) (m1/1) (ug at/1)
05 27429 1/ 0«39
44 25672 34477 2297 De4l
66 25417 34470 23409 Oe36
87 22e34 34489 24406 Oe36
109 19462 3447C Phe7? 0e59
131 16618 34445 25430 1420
153 13634 34457 25497 234
175 12463 1/ 2464
19¢ 1194 34373 26441 2468
220 1leé4 1/ 2031,,
22¢ 24402
264 10687 34476 26463 2466
310 10436 34470 26067 2467
356 09492 34471 25476 2466
356 09426 34471 26477 2461

1/ No samples.

2/ Both values appear anomalous,

72




STATION 3
M/V Hugh M. Smith: Cruise 16, 10°01'N, 150°03'W, July 28, 1952,

Messenger time: 0807 GCT. Weather: 02, cloud coverage not re-

corded. Wind: 070° 10 kt, Sea: 3-5ft, Wire angle: 30°
OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°C) (°/o00) (g/1) (m1/1) (ng at/1)
04 27437 34425 22405 042
41 25064 34470 22094 0e43
62 24458 34463 23421 0e38
82 21454 34489 24422 0e43
103 17467 34454 2502 1403
123 14402 34439 25072 2407
143 13,01 34465 26414 2¢63
164 12421 34471 26032 2480
184 11466 34470 26044 2e71
184 2480
204 11434 34470 26450 2e77
204 2484
245 10482 34470 26459 2481
288 10430 34468 26467 2481
332 09482 34467 26474 2e88
332 2483
STATION 4

M/V Hugh M. Smith: Cruise 16, 9 05'N, 150°06'W,, July 28, 1952,

Messenger time:

1653 GCT. Weather:

02, cloud coverage 7,

Wind: 160°, 16 kt. Sea: 3-5ft. Wire angle: 16°
OBSERVED
DEPTH T S oy 02 PO4-P
(m) (°c) (°/00) (g/1) (ml1/1) (ug at/1)
05 27674 34042 22406 0e37
47 25485 34466 22484 0437
71 21480 34460 23499 Oed3
94 15496 34438 25630 le08
94 1402
117 12498 34049 26402 2064
140 12408 24460 26430 2466
163 11046 34469 26047 2456
184 11e11 34474 26657 2466
207 10e72 34472 26463 2466
229 10440 34470 26467 2466
275 09487 24406 26074 2469
321 09438 34067 26478 2483
321 2e73
3681/ 09436 34460 26476 2473
368 09449 34460 26074

1/ Suspected pretrip.
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STATION 5

M/V Hugh M. Smith: Cruise 16, 8°06'N, 150°02'W, July 29, 1952,
Messenger—t_i-me: 0135 GCT, Weather: 02, cloud coverage 5,

Wind: 080°, 18 kt, Sea: 5-8 ft, Wire angle: 01°
OBSERVED

DEPTH T S ot 02 PO4-P
(m) (°c) {°/00) (8/1) (ml/1) (ng at/1)
05 22619 344428 21496 Oesl
45 27472 34468 22427 0e¢39
65 24477 34468 23419 0450
35 16476 34044 ?5416 le24
104 12482 34646 26403 2035
104 2031
124 12415 34671 26435 2474
148 11457 24077 26451 2468
148 2¢60
172 11614 34476 26458 2672
196 10e76 34476 26465 2469
196 259
243 1024 34074 26473 2469
291 094758 34674 26480 2¢75
340 09442 3447C 26483 2473
340 2478
389 02496 34462 264839 2479
STATION 6

M/V Hugh M. Smith: Cruise 16, 7°08'N, 149°58'W, July 29, 1952.

Messenger time: 1052 GCT, Weather: 81, cloud coverage not re-

corded. Wind: 0900, 17 kt, Sea: 3-5ft. Wire angle: 00°
OBSERVED
DEPTH T S o 02 PO4-P
{(m) (°c) (°/o00) (g/1) (ml/1) (g at/1)
05 28416 34486 22426 0e48
45 28620 34491 22428 CedS
65 2€420 34691 22428 [eFY'Y)
84 28408 34489 22631 Ceb51
84 Os46
104 23a15 34474 23672 De81
123 17.70 34054 25401 lel2
147 13406 24447 25499 2022
172 11652 34465 26042 2065
196 10486 24470 26458 26463
244 10608 34470 26e72 2672
244 2487
291 09458 34470 26481 2065
340 09609 34066 26486 2069
340 2663
388 0%e72 34463 26489 2677
38¢ 2671
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STATION 7

M/V Hugh M. Smith: Cruise 16, 6°10'N, 149°49'W, July 29, 1952.
Messenger time: 19

1943 GCT. Weather:

02, cloud coverage 10,

Wind: 130°, 20 kt, Sea: 5-8 ft. Wire angle: 30°
OBSERVED
DEPTH T S ot 02 POg-P
{m) (°C) (°/o00) (8/1) (m1/1) (ng at/1)
04 27694 34495 22040 050
59 27480 35400 22¢48 0455
59 0459
77 26498 35415 22486 0660
92 26465 35415 22496 0e65
106 26442 35415 23404 0670
119 25454 35402 23421 0e87
138 22460 34487 23497 0e91
161 16442 34467 25042 le4l
183 13440 34462 26404 1499
229 11402 34471 26457 2473
275 09482 34471 26477 2067
321 09428 34467 26403 2463
369 02496 34464 26486 2668
368 2460
STATION 8

M/V H ugh M. Smith: Cruise 16, 5 06N., 149 51'W July 30, 1952,
Meslenger “time:

te: 0511 GCT. Weather:

02, cloud coverage 5,

Wind: 120°, 18 kt, Sea: 5-8 ft. Wire angle: 06°
OBSERVED

DEPTH T 3 ot 02 PO4-P

(m) (°c) (°/00) (8/1) (m1/1) (ug at/1)
05 27453 34487 22447 0455
58 27646 34488 2250 Q0e55
97 27410 35405 22¢74 Ce54
116 27408 35,403 22474 0e62
135 25476 34495 23409 0e81
154 20444 34483 24453 1e25
173 15613 34468 25472 leb4
173 1459
196 12430 34460 26024 2409
221 10659 34464 26459 2428
246 09489 34066 26072 2042
246 2649
2913 09428 34466 26483 2447
343 09400 34469 26470 247
392 08478 34466 26491 2046
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STATION 9

M/V Hugh M. Smith: Cruise 16, 4°34'N, 149°51'W, July 30, 1952,
Messenger—t—ime: 1104 GCT. Weather: 02, cloud coverage not re-

corded, Wind: 1100, 16 kt, Sea: 5-8 ft. Wire angle: 12°
OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°C) (®/o00) (g/1) (ml/1) (ng at/1)
05 27660 34482 22441 Ce57
60 2759 34481 22041 Ces57
97 27421 34488 22658 Oeb1l
116 26480 34490 22473 0e79
135 24488 34492 23434 0e97
153 13042 34676 25400 le34
173 l4e54 34064 75481 le78
192 124590 34461 26415 2405
192 1499
215 1096 34462 26451 2017
239 0597 34463 26073 2436
287 09439 34470 26084 2e48
335 09427 34469 26485 2452
385 02e28 34469 76092 2459
STATION 10

M/V Hugh M. Smith: Cruise 16, 4°02'N, 149°52'W, July 30, 1952,

Messenger-ﬁme: 1658 GCT, Weather: 02, cloud coverage 1.

Wind: 120°, 17 kt. Sea: 5-8 ft, Wire angle: 28°
OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°c) (°/o0) (g/1) (m1/1) (ug at/1)
04 27460 34480 22440 0e51
52 27461 34480 22439 0e54
52 0e50
e6 27438 34484 22450 0e53
102 26470 34485 22472 0473
119 25468 34488 23406 0481
135 22462 34488 23497 1e11
152 15426 34467 25468 le56
169 14448 34465 25483 1470
189 12420 34460 26426 1487
210 10496 34465 26453 2401
251 10404 34470 26473 2427
294 09476 34471 26478 2437
336 09450 26481 2040

34469
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STATION 11
M/V Hugh M. Smith: Cruise 16, 3°32'N, 149°53'W, July 30, 1952,

Messenger time: 2240 GCT. Weather: 02, cloudocoverage 2,
Wind: 100°, 19 kt, Sea: 5-8 ft, Wire angle: 40

OBSERVED
DEPTH T 5 ot 02 PO4-P
(m) (°c) (®/o0) (g/1) (ml1/1) (ng at/1)
‘ 04 27467 34681 22430 Ce57
| 46 27460 34480 22440 0e57
76 27445 34481 22445 0e55
| 90 26484 34490 22072 Oe74
105 26486 34499 22478 0e70
l 118 25482 34094 23406 0493
130 23408 34092 2327 1sl4
130 1409
144 20465 34487 2451 1e41
144 1433
160 16460 34476 25044 1e57
175 12444 34464 26424 1496
175 2404
208 10e26 34470 26459 2611
242 10645 34671 26067 2619
282 10441 34476 26071 2433
282 2428
STATION 12
M/V Hugh M. Smith: Cruise 16, 3%02'N, 149°59'W,, July 31, 1952,
Messenger_ti-me: 0427 GCT. Weather: 02, cloud coverage 1.
Wind: 120°, 19 kt, Sea: 5-8 ft. Wire angle: 43°
OBSERVED
DEPTH T S oy 02 PO4-P
(m) (°c) (°/00) (g/1) (m1/1) (ug at/1)
04 27447 34484 22447 Oe54
45 27643 34485 22049 Ce57
45 0e53
72 27431 34486 22454 0456
97 26472 35405 22487 0e69
11¢ 26472 35406 22487 0e83
121 26452 35408 22095 0e76
133 23403 34487 23485 1408
146 17478 34479 25418 latg
158 13498 34464 25493 1e71
171 13410 34461 76409 1e78
197 1146 34477 26453 2403
234 11418 34420 26460 1/
2/ -

1/ No sample.

2/ Bottle pretripped.
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STATION 13

M/V Hugh M. Smith: Cruise 16, 2°30'N, 150°02'W, July 31, 1952,
Messenger-Ti-me: 1015 GCT, Weather: 02, cloud coverage not re-

corded. Wind: 100°, 18 kt. Sea: 3-5ft. Wire angle: 43°
OBSERVED
DEPTH T [ ot 0z PO4-P
(m) (°c) (°/00) (g/1) (ml1/1) (ng at/1)
Ca 27440 34489 22453 Je58
43 27442 34493 22456 0457
71 26426 35401 22479 066
71 0eb2
96 26452 35413 22499 070
108 26425 35401 22498 0e74
121 24440 34485 23443 098
133 21402 34486 24040 1e26
133 1e21
147 1740% 34474 25431 147
160 16409 34474 25455 1454
174 12406 1/ 1/
203 11457 34386 26058 2431
203 2040
238 1lelé 34481 26062 2410
277 11404 34480 26463 2¢30
1/ No samples.
STATION 14

M/V Hugh M. Smith: Cruise 16, 1°57'N, 150°07'W,, July 31, 1952.
"t 80, cloud coverage 9.

Messenger time:

1602 GCT. Weather:

Wind: 110°, 17 kt. Sea: 3-5ft, Wire angle: 45°
OBSERVED
DEPTH T S oy 02 PO4-P
(m) (°c) (°/00) (8/1) (m1/1) (ng at/1)
04 27626 34493 22460 Ce51
41 27426 34492 22460 0e51
66 26424 35401 22420 Ce57
89 26442 35403 22454 0068
99 25042 34454 2219 0e82
110 24466 34499 23046 0e84
122 22654 34490 24401 0493
135 17470 34473 25016 1430
147 15472 34468 25458 1643
160 13476 34463 25497 1e59
160 1465
182 11457 34483 26450 2428
226 11428 34477 26456 2409
266 11408 34477 26460 2014
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STATION 15
M/V Hugh M, Smith: Cruise 16, 1°24'N, 149°57'W, July 31, 1952.
Messenger time: 2203 GCT, Weather: 03, cloudocoverage 3.
Wind: 130°, 21 kt. Sea: 3-5ft, Wire angle: 52

OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°c) (°/00) (g/1) (m1/1) (ng at/1)
04 27629 34494 22460 0e57
30 2Tel4 34494 2265 0659
43 26468 35406 2288 059
55 26459 35¢04 2290 0eb5
65 26650 35405 22094 Oeb2
75 26006 35406 23408 Ce78
87 25488 35405 23613 Ce?71
97 24468 35407 2?3451 085
109 23430 35400 23427 0e87
121 21032 34490 26435 103
147 14492 34469 25477 le47
177 114656 34469 26e3° le81
211 11452 34420 26054 2619
211 11446 34480 2655
STATION 16

M/V Hugh M, Smith: Cruise 16, 0°57'N, 150°01'W, August 1, 1952,

Messenger time:

0317 GCT, Weather: <
Wind: 100°, 16 kt. Sea: 3-5ft. Wire angle: 58

02, cloud coverage 1,

OBSERVED

DEPTH T S oy 02 PO4-P

(m) (°c) (°/00) (g/1) (ml1/1) {ug at/1)
03 27403 35403 22475 Qe59
27 26491 35.02 22078 Ceb3
51 26450 35405 22494 Oe82
71 26408 35612 22612 Oe78
82 25476 35612 23622 Ce75
30 25032 35414 2337 0480
100 2394 35408 23e¢74 0e83
110 20046 34491 24459 1410
110 1405
120 12454 34488 24656 1e13
132 17480 34487 25024 lelb
132 le25
157 14822 346072 25454 le52
184 12420 34671 26034 le80
248 11432 34480 26657 2012
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M/V Hugh M, Smith: Cruise 16, 0°28'N, 150°01'W, August 1, 1952,

Messenger time; 0857 GCT, Weather:

STATION 17

02, cloud coverage 2,

Wind: 090°, 18 kt. Sea: 3-5ft, Wire angle: 57°
OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°c) (°/00) (g/1) (m1/1) (ng at/1)
04 26448 35408 22496 Ce70
04 Qeb4
28 26043 35408 22499 0e67
52 26403 35414 23415 0e67
73 25438 35421 23040 0476
82 24497 35420 23452 Ca?8
89 24424 35619 23473 0¢86
99 22041 35410 24420 0e94
108 20494 35412 26062 1403
121 17434 35403 25047 le26
134 17424 35614 25458 1¢32
162 14438 34491 26405 1455
195 12477 34490 26438 le74
271 11464 34482 26053 1699
STATION 18

M/V Hugh M. Smith; Cruise 16, 0°06'S, 149°55'W,, August 1, 1952,

Messengert_ime: 1432 GCT. Weather: 02, cloud coverage not re-

corded, Wind: 080°, 16 kt. Sea: 3-5ft, Wire angle: 58°
OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°C) (°/o0) (g/1) (ml/1) (ng at/1)
04 26622 35416 23¢11 0eb6
28 26418 35616 23012 Ceb6
51 25494 35022 23024 Ceb67
71 25048 35631 23045 Qe76
79 24496 35630 23460 Ce80
89 24456 35041 23480 OeBE
96 24458 35453 23089 0e90
106 23e32 35651 24025 1404
119 2218 35661 24465 1407
130 19469 35419 25403 1e15
158 16452 35412 25e74 1639
192 13644 34489 26024 leb5
276 11466 34485 26e55 2011
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STATION 19

M/V Hugh M. Smith: Cruise 16, 0°39's, 149°49'W, August 1, 1952,
Messenger time: 2012 GCT. Weather: 02, cloud covera.ge 5.,
Wind: 130°, 21 kt. Sea: 8-12 ft, Wire angle: 55°

OBSERVED
DEPTH T [ ot 02 PO4-P
(m) (°c) {®/o00) (g/1) {ml/1) (ng at/1)
1/
03 26,22 35,22 23.15 053
30 26,20 35,22 23.16 0.56
58 26.10 35.28 23,24 0.55
83 25.96 35,44 23.40 0. 60
108 24,60 35,96 24,21 0.78
108 0. 84
120 22,37 35,79 24.73 0.93
131 18,88 35, 38 25,36 1.02
145 17.48 35,35 25. 68 1.21
161 15,70 35,18 25.97 1.26
178 14, 24 34,97 26,13 1,35
2/
234 12,10 34,88 26,50 .
320 11,08 34,83 26,65 2,11

_i_/ The phosphate analysis on this station appears to have
been faulty; all values are somewhat low,

2/ Bottle pretripped.

STATION 20

M/V Hugh M, Smith: Cruise 16, 0°59'S, 149°50'W, August 2, 1952.
Messenger time: re: 0033 GCT. Weather: 02, cloudcoveragel
Wind: 090°, 17 kt. Sea: 5-8 ft, Wire angle: 52°

OBSERYVED

DEPTH T [ ot 02 PO4-P

(m) (°c) (°/00) (/1) (m1/1) (ng at/1)
04 26,44 35,28 23,13 0,72
32 26.32 35,27 23,16 0,73
61 26,28 35,14 23.07 0,70
90 26,25 35.45 23,31 0, 80
103 26,28 35.55 23,38 0,83
116 23,36 35,87 24,51 1. 09
127 21,04 35,83 25.13 1.14
140 19,07 35,61 25.49 1.33
156 15,92 35,33 26, 04 1,58
169 14, 30 35,06 26,19 1,56
203 13,78 35,07 26,30 1. 69
239 11,82 34,90 26,56 2,22
321 11,31 34, 86 26.63 2.26
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STATION 21

M/V Hugh M. Smith: Cruise 16, 1028'S., 149045'W., August 2, 1952,
Messenger—ﬁme: 0527 GCT. Weather: 02, cloud coverag% not re-
corded, Wind: 090°, 18 kt, Sea: 5-8 ft. Wire angle: 29

OBSERVED
DEPTH T S at 02 PO4-P
(m) (°c) (°/0o0) (g/1) (ml1/1) (ng at/1)
04 26452 - 35435 23016 0469
44 26849 35438 23419 Ce70
a7 2657 35450 23e25 Qeb8
131 21404 35875 25407 le15
152 16814 35835 26000 le58
175 14672 35817 26018 1472
197 12488 34498 26042 2618
220 12435 34492 26443 2432
242 12416 34489 26849 2638
264 11496 34490 26854 2847
264 2638
310 1le46 34084 26858 2060
355 10e78 34475 26072 2468
4438 08422 34472 27¢03 2677
448 2473
STATION 22

M/V Hugh M, Smith: Cruise 16, 1058'5., 149048'W., August 2, 1952,

Mesaengerﬁme: 1058 GCT. Weather: 02, cloud coverage 1.

Wind: 090°, 16 kt, Sea: 5-8 ft, Wire angle: 05°
OBSERVED
DEPTH T S oy 02 PO4-P
(m) (°c) (°/o0) (g/1) (m1/1) (ug at/1)
05 26490 35463 23425 0e73
49 26491 35464 23425 072
97 264728 35461 23424 0470
122 23432 35¢68 24639 1410
146 17¢14 35437 25478 1456
170 14677 35015 26016 1493
195 12676 34495 26042 2431
219 12440 34494 26048 2427
244 12414 34491 26451 2425
268 11483 34494 26459 2424
293 11066 34487 26457 2435
343 10468 34480 26070 2469
394 09460 34471 26621 2486
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STATION 23
M/V Hugh M. Smith: Cruise 16, 2°29's, 149°53'W, August 2, 1952,

Messenger time: 1633 GCT, Weather: 03, cloudocoverage 5.
Wind: 090°, 18 kt, Sea: 3-5ft, Wire angle: 10

OBSERVED
DEPTH T S ot 02 PO4-P
(m) (°cC) (°/o0) (g/1) {ml/1) (g at/1)
1

05 27410 35456 23613 0!'5[5
49 2710 35058 23415 Ce55
77 27400 35459 23418 0053
97 26867 35460 23430 Deb2
117 23644 35470 24436 0e92
135 19492 35461 25627 1e12
155 14436 35412 26022 1488
172 12672 34e94 26042 2024
192 12456 34495 26446 2018
216 12428 34493 26450 2408
264 11e75 34¢S83 26856 2627
312 11e42 34486 26061 2¢14
326 1036 34480 26475 2048

l/ The phosphate analysis on this station appears to have

been faulty; all values are somewhat low,

STATION 24

M/V Hugh M. Smith: Cruise 16, 2°59's, 149°59'W, August 2, 1952,
Messenger_tTme: 2203 GCT, Weather: 02, cloudocoverage 2,
Wind: 120°, 15 kt. Sea: 3-5 ft, Wire angle: 20

OBSERVED
DEPTH T [} oy 02 PO4-P
(m) (°c) {°/00) (/1) (ml1/1) (ug at/1)
05 27437 35452 23401 0eT4
05 0469
45 27424 35454 23407 0473
72 27422 315453 23407 0eb6
72 0e75
29 27¢12 35452 23409 073
103 25476 35466 23462 0493
116 22410 35461 24467 1420
116 1413
129 20422 35461 25402 1429
143 17482 35444 25467 1e54
161 14018 35409 26623 2e15
161 2401
179 12486 34496 26841 2¢37
225 11633 34eE8 26e53 2035
271 11452 34486 26459 2019
364 10632 34478 26074 2033
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STATION 25
M/V Hugh M. Smith: Cruise 16, 3°29'S, 149°57'W, August 3, 1952,

Messenger time:

0319 GCT, Weather: d
Wind: 120°, 20 kt, Sea: 3-5ft. Wire angle: 28

02, cloud coverage 4.

OBSERVED
| DEPTH T S ot 02 PO4-P
{m) (°C) (°/o0) (g/1) (ml1/1) {ug at/1)
04 27641 35840 224°1 067
44 27428 35043 22097 Qebb
68 27026 35e44 22499 0062
84 27826 35643 22098 0eb5
96 27e28 35041 22696 065
108 26042 35468 23e43 0e20
120 23465 3582 24438 0e95
131 19459 3552 25428 le34
143 15662 35421 26401 le76
161 13415 34499 26037 2027
199 12432 34092 2604183 2034
238 11672 34087 26456 2431
325 10461 34481 26071 2628
STATION 26

M/V Hugh M, Smith: Cruise 16, 3°59's, 150°05'W,, August 3,1952.
Messenger time: 0835 GCT, Weather: 02, cloudocoverage 9.
Wind: 110°%, 15 kt. Sea: 3-5ft., Wire angle: 30

OBSERVED

DEPTH T S ot 02 PO4-P

(m) (°c) (°/00) (g/1) (m1/1) (ug at/1)
05 2724 35e47 23002 0e67
43 27424 35445 23400 0e65
67 27418 35448 234004 0461
83 27420 35045 23401 0ebb
95 27421 35845 23401 0eb3
106 27418 35846 23403 0065
117 26459 35464 23435 0478
129 24409 35685 24e28 0e93
140 19452 35456 25433 1429
157 16432 35026 25489 172
192 12656 34491 26043 2426
231 1177 34487 26455 2021
311 10643 34478 26472 2414
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STATION 27

M/V Hugh M. Smith: Cruise 16, 4°Z9'S., l50°lZ'W., August 3, 1952,
Messengerﬁme: 1357 GCT. Weather: 02, cloud coverage not re-

corded, Wind: 120°, 16 kt, Sea: 3-5ft, Wire angle: 29°

OBSERVED

DEPTH T S ot Oz PO4-P

(m) (°c) (°/00) (8/1) (m1/1) (pg at/1)
05 27421 35429 22489 0466
63 27419 35441 22499 0065
82 27415 35443 23001 Qebé
9 27414 35046 23404 0065
105 27416 35447 23404 0066
117 26494 35453 23416 0470
128 25436 35473 23480 081
128 0e86
139 20448 35468 25417 1012
150 17463 35435 25465 1e48
164 15450 35422 26405 171
193 13454 35405 26434 1489
231 12432 34494 26450 1691
312 10450 34479 26072 2419

STATION 28

M/V Hugh M. Smith: Cruise 16, 5°02'S, 150°12'W, August 3, 1952,

Messenger time:

1920 GCT, Weather:

25, cloud coverage 3.

Wind: 120°, 17 kt, Sea: 3-5ft, Wire angle: 28°
OBSERVED
DEPTH T S oy 02 PO4-P
{m) (°C) (°/00) (g/1) (ml/1) (pg at/1)
04 27429 35643 22497 Oe58
04 074
63 27628 35041 22696 Os58
83 2727 35043 22097 CeB2
83 Oed?
96 2726 35046 23000 Ceb0
108 27426 35049 23403 086
120 2718 35444 23401 Qeb3
132 25096 35¢62 23453 0e73
144 23440 35473 24439 0e96
156 19494 35e58 2524 lel13
173 16062 35037 25491 le52
206 12684 34098 26043 1492
249 11e36 34486 26062 2005
335 10409 34478 26079 2024
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Mes -enger time:

STATION 29
M/V Hugh M. Smith: Crwise 16, 6°00'S, 150°10'W, August 4, 1952,

e: 0326 GCT. Weather:

01,

cloud coverage 1.

Wind: lZO 18 kt, Sea: 3-5 ft, Wire angle: 22°
OBSERVED
DEPTH T [] ot 02 PO4-P
(m) (°C) (°/o0) (g/1) (m1/1) (ng at/1)
04 27e¢41 35e51 22699 Qebb
55 27430 35451 23403 0eb5
92 27¢28 35453 23405 O0sbl
128 27410 35060 23016 0s70
148 23467 35481 24037 0499
164 21436 35081 25403 1402
182 18426 35048 25059 1e23
200 15478 35419 25496 1e48
218 12,26 34497 26033 1094
236 12422 34090 26049 2006
272 11419 34487 26066 2014
308 09483 34076 26081 2¢25
364 09+22 34472 26088 2424
STATION 30

M/V H ugh M. Smith: Cruise 16, 60585., 150° 05'W,, August 4, 1952

86

Messenger time: e: 1133 GCT. Weather 02, clear, Wind: 100°
17 kt. Sea: 3-5ft, Wire angle: 32°
OBSERVED
[ DEPTH T S ' Oz PO4-P
(m) °c) (°/oo) | (g/1) (m1/1) (g at/1)
05 27467 35931 22475 0460
63 27450 35e44 22491 060
94 27439 35451 23000 De58
115 27431 35451 23403 O0eb4
128 27e19 35061 23614 0eb6
141 26068 35492 23653 0e79
153 2508 36405 24413 Ce88
153 096
171 21e88 35489 24094 0e98
192 18452 35051 25055 1015
214 15410 35413 26007 154
258 12420 34485 26045 2007
303 10649 34476 26970 2023
350 09432 34069 26084 2028




