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OCEANOGRAPHIC OBSERVATIONS ON THE 

“E. W.SCRIPPS” CRUISES OF 1938 

INTRODUCTION 

THE CRUISES OF 1938 

H. U. SVERDRUP 

The new vessel of the Scripps Institution of 
Oceanography, the "E. W. Scripps," was placed in 
commission at the end of December, 1937, after 
having been. remodeled and equipped for oceano- 
graphic work. A description of the vessel is in- 
cluded in this report, giving its dimensions and 
its facilities for oceanographic work. 

In 1937 a codperation had been established 
with Dr. F. P. Shepard who, through a grant from 
the Geological Society of America, was to have 
the vessel at his disposal for investigation in 
submarine geology every second month of 1938, be- 
ginning in January. Thus the Scripps Institu- 
tion would have the vessel available for its 
particular purposes only during every other month 
of the year. The most advantageous plan there- 
fore seemed to be to continue the type of survey 
which had been conducted in 1937 in codperation 
with the California Division of Fish and Game 
making use of the patrol vessel, the "Bluefin." 

Figure 1 shows the area off the coast of 
southern California which was studied in 1937 
and 1938. On the chart are indicated the loca- 
tions of the stations which were to be occupied 
in 1938, with the station numbers. Owing to 
weather conditions not all the stations were oc- 
cupied on certain cruises. Also, the exact lo- 
eations vary slightly from those shown in this 
chart, but in the maps showing the results of 
the different cruises the actual positions are 

indicated by dots. 
The work was planned to comprise observations 

of temperature, salinity, and oxygen within the 
layers where significant differences could be ex- 
pected, determinations of phosphate phosphorus 
if possible, and collection of phytoplankton at 
seven different levels at and below the surface. 
Except on Cruise I vertical net hauls for z06- 
plankton between 200 meters and the surface were 
part of the routine program. 

The "Bluefin" cruises? had shown that great 
contrasts in the hydrographic conditions exist 
off the coast of southern California and had in- 
dicated that marked changes in the character of 

ial U. Sverdrup and R. H. Fleming, "The Waters 
off the Coast of Southern California, March to 
July, 1937." Bull. Scripps Inst. Oceanog. 
(1941), vol. 4, no. 10, pp. 261-378. 

(1] 

the currents took place during the early part of 
the year. The "Bluefin" cruises had also shown 
that significant differences in the character of 
the waters occurred mainly above a depth of 500 
meters, for which reason the hydrographic work 
of the "E. W. Scripps" was limited to this depth. 
Observations for temperature and water samples 
were collected between the surface and a depth 
great enough to insure that the deepest samples 
were from a depth somewhat greater than 500 met- 
ers, except on Cruise I when most stations were 
worked to a depth of 1000 meters and one to a 
depth of 3900 meters. Water samples were ob- 
tained by Nansen reversing water bottles. Tem- 
peratures were measured by means of standard re- 
versing thermometers, using unprotected thermome- 
ters on every third water bottle in order to de- 
termine the depth at which the bottles reversed. 
The salinity was determined by chloride titration, 
three or more titrations being made on each sam- 
ple if the difference between the first two ti- 
trations exceeded 0.04 °/o9 in salinity. The 
oxygen content was determined on board by means 
of the Winkler method. On the first three cruises 
phosphate was determinéd by the method of Denigés, 
using 1 ml. of acid-molybdate reagent to 100 ml. 
of sea-water sample and direct visual comparison. 
Results were calculated using the salt-error fac- 
tor of 1.12 reported by Cooper® for these condi- 
tions. 

Table 1 shows the dates of the different 
eruises, the number of stations occupied on each 
cruise, the number of temperature, salinity, oxy- 
gen, and phosphorus-content determinations, the 
number of samples for study of phytoplankton, and 
the number of vertical net hauls for zodplankton. 

On the cruises the stations were occupied in 
numerical order with the following exceptions: 
On Cruise III stations 31-15 were first occupied, 
then station 13, and finally stations 1-12. On 
Cruises IV and V station 13 was first occupied 
and the other stations in numerical order, and on 
Cruise VI the sequence was stations 15, 1-12, 23- 
15, and 24-31. Cruises I, II, and V could not 
be completed, owing to storms. Generally a some- 
what rough sea was encountered to the north of 

= Four. Mar. Biol. Assoc., 23 (1938): 171-78. 
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TABLE 1 

Summary of Observations on the "I. W. Scripps" Cruises, 1938 

Tempera- 
Cruises ae 

Feb. 15-25 

II, April 8-12 

III, June 7-16 

IV, Aug. 16-25 

V, Oct. 26 - Nov. ,d 

VI, Dec. 9-18 434 

Monreul, 5 < 173 

Point Conception and outside a line from Point 
Conception passing west of San Nicolas Island. 
The greatest difficulties were encountered dur- 
ing Cruise II when, in ten days, only two lines 
of stations could be completed owing to bad 
weather and when the time available was too short 
to make it possible to continue the program. 

Four or five of the staff members or assistants 
at the Scripps Institution took part in each of 
the cruises. These men and four of the ship's 
crew divided the day into six-hour watches. The 
stations were therefore occupied all day and 
night, and work went on continually during the 
cruise. 

Dr. R. T. Young, Jr., of Worcester Polytech- 
nic Institute, took part in Cruise IV, during 
which he made measurements of the transparency 
of the water between the surface and 60 meters 
at twenty stations. The results of this work 
have been reported in the Journal of Marine Re- 

search. ? 
Table A contains interpolated values of ten- 

perature, salinity, and oxygen content at stand- 
ard depths. These values have been read off 
from curves showing the vertical distribution of 
the different properties; but prior to construct- 
ing these vertical curves, T-S curves and, usu- 
ally, T-02. curves were constructed in order to 
discover possible errors. The last three columns 
of the table of results contain the values of o& 
as derived from McHwen's tables of 1929, anoma- 
lies of specific volume, 6, and the anomalies of 
the dynamic depth AD of the standard isobaric 
surfaces indicated by the argument in the first 
column of the table. These anomalies have been 
computed from Sverdrup's tables of 1934. A sepa- 

3Jour. Mar. Research, vol. 2, no. 2, 1939. 

Salinity 

2274 2276 2269 

umber of Observations 
Oxygen PO, de- 
content termina- 

tions 

Vertical 
plankton jnet hauls 

for zod- 
plankton 

rate table, Table B, contains interpolated values 
of the phosphate-phosphorus content at standard 
depths. For financial reasons it was impossible 
to follow the recommendation adopted by the In- 
ternational Association of Oceanography at its 
meeting in Hdinburgh in 1936 that both observed 
and interpolated values be published. The ob- 
served values can be obtained in manuscript form 
from the Scripps Institution of Oceanography. 

Charts have been prepared in order to show 
the essential results from the cruises. A very 
brief description of these by R. H. Fleming is 
included in this report, but a detailed discus- 
sion will be postponed because it has been con- 
sidered essential to present the observations at 
the earliest possible time. 

Table C shows the number of diatoms found in 
the different catches and the percentage of the 
total number which appeared to be in poor condi- 
tion. The phytoplankton collections were made by 
means of the Allen closing bottle which has a ca- 
pacity of five liters. The water sample brought 
up from the desired depth was filtered through a 
net of number-25 bolting silk. A brief summary 
of the more outstanding results by W. H. Allen 
is included elsewhere in this report. 

I take great pleasure in acknowledging the en- 
thusiastic codperation of the crew of the "HE. W. 
Scripps." The staff members and assistants of 
the Institution who took part in the cruises and 
in the working up of the data deserve special 
credit. These are Messrs. W. HE. Allen, C. Davis, 
R. H. Fleming, C. Heusner, M. W. Johnson, #. C. 
La Fond, J. Lyman, HE. G. Moberg, S. Rittenberg, 
L. Simpson, H. U. Sverdrup, R. B. Tibby. 

Assistance in the preparation of these materi- 
als was given by the personnel of Works Progress ~ 
Administration, Official Project No. 665-07-3-141. 
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By 

E. G. MOBERG AND J. LYMAN 

A wooden auxiliary-motor vessel of the 
Gloucester-schooner type, the "E. W. Scripps" 
was built at Sausalito, California, in 1924 by 
J. H. Madden and Son from designs by Lee, Brin- 
ton, and Wayland, Inc., of San Francisco. She 
was intended as a yacht for ocean racing and ex- 
tended cruising and originally carried a gaff- 
headed two-masted schooner rig with fidded top- 
masts. "Aurora" was her original name, which 
was changed to "Serena" under a later ownership. 
As the "Serena" the vessel was purchased at Los 
Angeles in April, 1937, by the late Robert P. 
Scripps for donation to the Scripps Institution 
of Oceanography to replace the motor vessel 
"Scripps" destroyed by explosion and fire at San 
Diego in November, 1936. The work of converting 
the "Serena" for scientific purposes was under- 
taken by the San Diego Marine Construction Com- 
pany. On December 1, 1937, permission was re- 
ceived from the Director of the Bureau of Marine 
Inspection and Navigation to change her name to 
"H. W. Scripps," in honor of Edward Wyllis 
Scripps, father of Robert P. Scripps and one of 
the founders of the Scripps Institution of Oceanog- 
raphy. The vessel was formally transferred to 

the Regents of the University of California later 
in December and was ready for use in January, 
1938. 

Construction and design. - The registered par- 
ticulars of the "E. W. Scripps" are as follows: 

Tonnage, gross. . 108 
Tonnage, net . 59 
LEMAR ENG o 6 6 6 30 So 
Beam, feet... Blo All 
Depth, feet 5 | dbikes 
Official number . 224055 
Signal letters . oo JOLIE 

On a draft of 12 ft. 3 in. her waterline length 
is 86 ft. 2 in. and corresponding displacement 
tonnage 135. The overall deck length is 104 ft. 

Figure 2 gives the hull lines of the vessel to 
the outside of the planking. They show the hol- 
low bilges, cut-away forefoot and raking keel of 
the Gloucester-fisherman model, which is charac- 
teristic of most large American schooner yachts. 

The following table gives details of her 
scantlings: 

Position § § Dimensions § |= Timber 
Keel and forefoot. . 18" x 20" Oregon pine 
BGM a mesial ars as Le 12" sided Apitong 
Propeller and 

rudder posts . 6 dB ae Apitong 
WEIS 5 bo 6 0 6 € 3-3/4" sided Apitong 
Cilampie sarees etka 3-3/4" x 9-3/4" Oregon pine 

[3] 

Position Dimensions Timber 

Shreihiy Bwyd se Bou Oregon pine 
Gentiting 5 6 5 6 0 0 BEL/BY Oregon pine 
Ceiling, 6 bilge 

Sibmalce si imal er 3-3/4" x 7-3/4" Oregon pine 
Deck beams 3-3/4" x 6" Oregon pine 
Beams at deck 

openings 5-3/4" x 6" Oregon pine 
Deck are 2-3/4" x 2-3/4" Oregon pine 
Covering board 3-3/4" x 10" Teak 
Bulwarks ne 12" high Teak 
Outside planking 2-3/4" Port Orford 

cedar 

The frames are double, spaced 16 in., and 
mold from 8 in. at the heels to 4 in. at the 
heads. Every fourth frame is double-sawed; the 
rest are steam bent in one piece. Floors of 
sawed frames are of apitong, 6 in. x 8 in. Floors 
of bent frames are wrought iron, 1/4 in. x 4 in. 
at ends to 1-1/2 in. x 4 in. on keel, and running 
up 18 in. on the frames. They were galvanized 
after fitting. The stern transom is framed with 
Port Orford cedar and sheathed with teak. The 
ceiling is fastened with two 1/2-in. screw bolts 
in each frame and edge-bolted between frames. The 
outside planking ranges from 14-in. width at the 
garboards to 6-in. in the topsides and is fas- 
tened with 3/8-in. x 5-in. spikes. All fasten- 
ings are galvanized iron. 

The vessel has 30 tons of cast-iron ballast 
consisting of two sections bolted to the under- 
side of the keel with twelve 1-3/8-in. bolts 
passing through the metal floors and set up with 
nuts. 

Eight hanging knees, 3 ft. 6-in.- x 4-in.- 
sided, are worked in each side, and lodging knees 
2 ft. 8 in. x 4 in. at all deck openings. The 
joiner work is teak above deck and teak, mahogany, 
and pine plywood below. 

Rigging. - Figure 3 on page 5, gives the sail 
plan of the vessel. The headsails are the 
original rig, the mainsail has been made smaller 
by eliminating the gaff and shortening and rais- 
ing the boom, and the foresail has been reduced 
in hoist. The topmasts and all their gear have 
been removed. The trysail shown in the plan is 
generally set when hove to for work at a sta- 
tion in any kind of breeze, since it aids in keep- 
ing the vessel broadside to and also contributes 

to an easier motion. 
Mainsail and foresail use wooden mast hoops, 

rather than the more modern travelers and track. 
The standing rigging is 7/8-in. wire rope, set up 
to chain plates with rigging screws. The spars 
are all solid sticks of Oregon pine, the mainmast 



RECORDS OF OBSERVATIONS, SCRIPPS INSTITUTION OF OCEANOGRAPHY 

Fig. 2, A, B. Hull lines of the "E. W. Scripps." 

being 74 ft. long from deck to truck and 15-1/4 
in. in diameter at the deck, and the foremast 66 
ft. and 14-3/4 in., respectively. In addition to 
the mainsail boom two working booms are fitted on 
the mainmast: an 18-ft. boom to starboard for the 
hydrographic winch and a 20-ft. boom to port for 
the trawling winch. 

Deck fittings. - The deck layout of the ves- 
sel is shown in figure 4. She is entirely flush- 
decked fore and aft. There is a 12-in. bulwark 
all the way around, while a 3-ft. rail with re- 
movable sections in the wake of the working booms 
is fitted abaft the main rigging and across the 
stern. The anchors, consisting of a 521-1b. 
Baldt navy-type stockless anchor, a 400-1lb. old- 
style anchor with shipping stock, and a 600-1b. 
sand anchor, are carried on deck forward. There 
is a total of 140 fathoms of 3/4-in. galvanized 
chain, which stows in the chain locker. The an- 
chor windlass has electric drive and an anchor 
davit is provided for getting the ground tackle 
on’ deck. Between the windlass and the foremast 
are a hatch and a skylight to the forecastle. 
The foremast has a pinrail, and at port and star- 
board are skylights to the galley. Abaft the 
foremast is the dredging winch, and then a long 
skylight divided into three sections. In the 
forward third the batteries are stowed; the sec- 
ond ventilates the engine-room, and the after 
third the saloon. 

The lifeboat, a standard metal boat, 18 x 6.5 
x 2.8 feet, weighing 1300 lbs., is carried to 
starboard of the skylight; and to port, the work 
boat, a 14-ft. wooden skiff with an outboard 
motor. Abaft the skylight are the mainmast and 
pinrail. On each side of and slightly abaft the 
mainmast there is an electrically driven gypsy- 
head to which all the halyards can be led. The 
deck pump is directly abaft the mainmast; then 
follows the main companion trunk on which are 
mounted the pelorus and radio direction-finder. 

On deck to starboard of this trunk is the 
hydrographic winch. The section of rail oppo- 
site the winch is removable and a sounding plat- 
form, a teakwood grating measuring 20 in. x 60 
in., is hinged to the gunwale in such a way that 
it can be stowed flat against the main rail when 
not in use. Another removable section of rail 
fits into sockets on the outboard side of the 
platform while lanyards between it and the main 
rail enclose the fore and after sides. 

Abaft the companion is the deckhouse, of which 
the forward part is the pilothouse and the after- 
part the deck laboratory with an open hatchway 
leading to the laboratories below. Abaft the 
deckhouse is the manhole to the lazarette, the 
standard compass, spare wheel, and stearing-gear 

box. 
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Accommodations. - Figure 5 gives the below- 
deck layout of the "EH. W. Scripps." In the fore- 
peak is the chain locker, with a passage to the 
forecastle. There are two built-in and five pipe 
berths in the forecastle. The crew's lavatory, 
the captain's room with single berth, and a 
locker containing carbon-dioxide tanks for the 
fire-extinguishing system open into the fore- 
castle. Abaft, the galley runs across the en- 
tire width of the vessel. On the foreside of 
the galley to port stands a Ray diesel oil-burn- 
ing range and a water heater and, to starboard, 
a 10-cu.-ft. electric refrigerator. On the star- 
board side there are a sink with running hot-and- 
cold fresh water and a hand pump supplying sea 
water. Tables, shelves, and cupboards occupy the 
port and after sides. From the galley a passage 
leads to the saloon. On the starboard side of 
this passage are two berths, and on the portside 
is the engine room. 

In the saloon is a mess table measuring 3 ft. 
4 in. x 6 ft. 6 in. with a settee on the star- 
board and after sides and folding chairs for the 
other two sides. Opening off the saloon is a 
stateroom with two berths, and a passage leading 
aft. On the portside of this passage are situ- 
ated a lavatory, a single-berth stateroom, and 
finally a stateroom with three berths; on the 
starboard side are the door to the laboratories 
and the companionway to the deck. 

Tanks. - A bulkhead separates the after state- 
room and laboratory from the lazarette in which 
are two 600-gallon fuel-oil tanks. The rest of 
the fuel tanks are in the engine room, making a 
total capacity of 2000 gallons of fuel oil. Iu- 
bricating oil is carried in a 50-gallon tank in 
the engine room and in an 80-gallon tank built 
under a sideboard in the saloon. 

A total of 635 gallons of fresh water is car- 
ried in five tanks under the saloon, four to 

starboard and one to port. Distilled water is 
carried in a 55-gallon tin-lined copper tank in 
the after laboratory. Two septic tanks are lo- 
cated abaft the fresh-water tanks, port and star- 

board. ~These take the drains from the lavatories 
and sinks, discharging to the outside through the 
bilge pump. 

Machinery. - When built, the vessel was 
equipped with an 80-HP diesel engine, but this was 
replaced in 1929 by the present engine, a six- 
cylinder, four-cycle, direct reversing Winton 
diesel, rated at 175 HP at 450 revolutions, giv- 
ing a normal cruising speed of eight or nine knots 
under power. Originally this engine had an air- 
injection system, which in 1937 was replaced with 
a Bosch solid-injection system. Circulating 
water for the engine is supplied by a 1-HP Fair- 
banks-Morse electrically driven l-in. centrifugal 
pump, mounted on the forward end of the main en- 
gine, with intake direct from the sea. An air 
compressor, a 3-HP electric Winton unit, stands 
on the forward portside of the engine room. Ar- 
ranged in a tier on the starboard bulkhead of the 

engine room are eight compressed-air tanks, five 
of which will carry air at a pressure of 650 lbs. 
and three at 1000 lbs. for starting the main en- 
gine. The engine exhaust leads under the counter 
and discharges below the waterline at the stern. 

A 3-in. centrifugal pump powered by a 3-HP 
Westinghouse motor placed under the starboard 
side of the galley serves for fire, bilges and 
drainage. Fresh-water pressure is maintained by 
another 1-1/2-HP electric pump also under the 
starboard floor of the galley. Fire protection 
is provided by a "CO-Two" system, with both manual 
and thermostat controls for engine room and bilges. 
There are also a number of portable fire extin- 
guishers of various types in strategic positions. 

Electrical equipment. - Electric current is 
supplied by an engine-generator unit mounted on 
Korfund shock-absorbing springs to port of the 
main engine. The engine is a model GA-2, two- 
cylinder, four-cycle Superior diesel engine di- 
rect-connected to a Westinghouse generator and 
booster generator. This engine is rated at 21 
HP at 1200 r.p.m. The main generator is a single- 
bearing type, with compound-series field winding, 
and is rated at 115 volts and 15 kilowatts at 
1200 r.p.m. A special-series field winding is 
provided for cranking the engine from the bat- 
tery. The function of the booster generator is 
to provide the extra voltage needed for charging 
the batteries as a unit without raising the line 
potential above the usual 115 volts. The booster 
generator has a differential-series winding limit- 
ing the battery-charging current to 40 amperes at 
10-volt boost and giving a maximum boost of 25 
volts at no charging current. This differential 
winding carries the booster-armature current only; 
the main field has a constant potential 115-volt 
winding. This method of battery charging also 
tends to maintain a constant line voltage, since 
the batteries assist through the booster generator 
in smoothing out voltage changes caused by sudden 
load changes. The batteries are Exide Ironclad, 
type MVA 9-plate lead cells; fourteen 8-volt units 
in series with a capacity of 137 ampere-hours. 

The speed of the winch motors is regulated by 
controlling the voltage of the main generator 
through variation of its field voltage. In this 
manner a maximum of from 175 to 185 volts may be 
produced. While this control is being used, the 
rest of the ship's load is taken directly from 
the batteries; consequently the main electrical 
system always has a constant potential of about 
115 volts, for which most of the equipment is de- 
signed. When the extra voltage connection for 
maximum hoisting speed is not required, the gen- 
erator will connect to the line automatically 
whenever its voltage is normal and will discon- 
nect when the voltage is reduced. Figure 6 is 
a diagram of the electrical connections. The 
Westinghouse switchboard is hinged for rear ac- 
cessibility and has heavy-duty contactors and re- 
lays for all automatic hoist-motor connecting 
functions. Feeder and transfer switches are 
standard navy-type knife switches. 
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Navigation equipment. - Most of the navigation 
equipment is in the pilothouse. In the after 
port corner is a 3- x 4-1/2-ft. chart table with 
drawers underneath in which most charts can be 
stowed without folding. The standard compass is 
an 8-in. liquid compass by Ritchie of Boston, 
mounted in a standard binnacle aft of the deck- 
house. A 7-in. Ritchie compass mounted in the 
pilothouse serves as steering compass. A hand 
telegraph connects pilothouse and engine room. 
Also in the pilothouse is the recording log, con- 
nected to a small propeller mounted on the star- 
board side of the hull near the stern, which in- 
dicates on separate dials speed and distance run. 

There is an electric siren mounted on the 
main masthead. A standard U.S. navy-type pelorus 
with illuminated dial is mounted on the portside 
of the companionway trunk. Also mounted on this 
trunk is a radio direction-finder, a Bludworth 
"Mariner" model with fixed loop. A sonic depth 
finder, Submarine Signal Company "Fathometer" 
model 710, is situated over the chart table in 
the pilothouse. In this model the shoal-water 
or visual-signal method is designed for depths 
to 250 fathoms, and the acoustic method for 
depths to 1000 fathoms. In actual practice 
either method can be used for taking soundings 
successfully in depths two or three times as 
great, depending upon the nature of the sea bot- 
tom and the condition of the sea. 

An ordinary short-wave radio receiving set in 
the pilothouse, together with a single chronome- 
ter, provides adequate timekeeping. A 100-watt 
Sound Products radio-telephone installation in 
the saloon provides communication with other ves- 
sels so equipped, as well as with shore stations. 

Hydrographic winch. - The hydrographic winch 
(fig. 7) was built in 1934 by Allan Cunningham 
of Seattle for the "Scripps," and, salvaged from 
the wreck in 1936, was rebuilt in 1937 for the 
"EH. W. Scripps." It originally had two drums-- 
one for hydrographic work and one for dredging-- 
but since a separate and more powerful winch was 
obtained for the heavier work, the dredging sec- 
tion of the old winch was removed. The drum is 
of the double-cone friction type, the friction 
being applied by means of a double-helix mechan- 
ism operated by a hand lever. Braking is pro- 
vided by an asbestos-lined brake band, also op- 
erated by a hand lever. The drum carries 20,000 
feet of 5/32-in. , 7 x 7-construction, galvanized 
plow-steel wire rope. The rope is laid evenly 
in close layers on the drum by means of an auto- 
matic spooling mechanism consisting of a carriage 
fitted with two vertical rollers which guide the 
wire. The rope is moved the length of this drum 
along guides by means of a diamond screw driven 
by gearing-and-sprocket chain from the drum. To 
the carriage of the spooling mechanism is attached 
a wire-metering device consisting of a sheave and 
a recorder with four dials indicating 10 to 
10,000 meters, respectively. 

The winch is driven by a reversing compound- 

wound Westinghouse motor (Type 33 SK), rated at 
5 HP and 1150 r.p.m. at 115 volts; however, with 
the excess voltage obtainable from the generator 
and by using outside cooling the actual maximum 
continuous output is at least 7-1/2 HP and 1450 
r.p.m. The motor is cooled by forced ventilation 
from an electric blower attached to the motor 
housing. The speed of the winch is regulated by 
a special portable rheostat which controls the 
generator-field voltage. This rheostat has over 
60 control steps, special waterproof protection, 
and 15 feet of heavy-duty extension cord. When 
the winch is used, the rheostat is attached to 
the blower housing, where it is readily accessi- 
ble to the operator. This motor can exert full 
torque continuously at any speed from 0 to 150 
per cent of rated speed, and the rheostat gives 
very fine speed control at any load and speed. 
A starting and reversing switch is mounted on the 
side of the companionway trunk directly behind 

the operator. 
From the drum the wire rope leads between the 

rollers of the spooling mechanism, under the me- 
tering sheave, which is mounted immediately back 
of the rollers, then through a sheave at the out- 
er end of the starboard work boom and into the 
water at a convenient distance from the working 
platform. Between the boom and the sheave is an 
accumulator consisting of a double-compression 
spring which will sustain an outboard load of about 
1500 lbs. before becoming totally compressed. The 
wire rope has a tensile strength of about 2600 lbs. 

Dredging winch. - This winch (fig. 8) was built 
by the Stephens Adamson Company of Los Angeles. 
The drum carries 20,000 feet of 3/8-in. plow-steel 
wire rope constructed of six 19-wire strands and a 
wire-rope center. The breaking strength of this 
rope is approximately 26,000 lbs. The winch is 
powered with a totally enclosed Westinghouse 
(Type 103 SK) 115-volt electric motor. This non- 
reversing, compound-wound motor is rated at 15 HP 
at a speed of 1150 r.p.m. The motor is connected 
to a Ford-truck transmission having a clutch and 
gearshift with four forward speeds ranging from 
6.4:1 to 1:1 and one reverse speed. The speed is 
further geared down through a 7:1 reducing-gear 
box and is then transmitted by chain drive to the 
drum with another reduction of 45:16. The drum 
is equipped with a friction brake and a ratchet 
gear with pawl. Brake and pawl are operated with 
hand levers, and the clutch with a foot lever. In 
addition to the gearshift the portable rheostat 
described under "Hydrographic winch" controls the 
motor speed. For starting and stopping the motor 
a push-button switch is installed in a convenient 
position. The wire rope is spooled and metered 
by a device similar to that on the hydrographic 
winch. From the spooling-metering device the 
wire rope leads through a snatchblock on the main- 
mast and then through a sheave slung by a heavy- 
duty compression spring from the end of the port 
working boom. On hauling in at normal motor speed 
the wire speed can be varied by shifting gears 
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Fig. 6. Electric wiring diagram of the gen- 
erator, battery, and winch motor circuits. The 
light system and the other motors are taken off 
the bus circuit, which is maintained at a con- 
stant potential of 115 volts, as described in 
the text. Coils represented by right angles are 
resistances; those by acute angles are magnets. 
The numbers connect the respective parts of re- 

lays. Fig. 7. Hydrographic winch. 



Fig. 8. Dredging winch. 
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from an average of about 40 feet per minute to 
about 300 feet per minute with a load of about 
7,000 lbs.; in any gear the motor can be varied 
by the rheostat from almost nothing up to 150 
per cent of rated speed. 

Laboratories. - As shown in figures 4 and 5, 
there is a laboratory in the afterpart of the 
deckhouse and three others below deck. Athwart 
ship the deck laboratory measures approximately 
9 feet, its port half being 7 feet long and its 
starboard half 10 feet. Forward on the star- 
board side a door leads to the deck, a second 
door to the pilothouse, and a hatch to the lab- 
oratories below. On the starboard-deck labora- 
tory wall, aft of the door to the deck, and on 
most of the after wall there are racks for about 
twenty Nansen reversing water-collecting bottles. 
Under the Nansen bottle racks are racks for 
various types of bottles for water samples. Along 
the entire portside there is a laboratory bench 
with an acidproof sink and a salt-water hand 
pump. Under the bench are drawers and lockers. 

The below-deck laboratories (fig. 5) occupy 
all the space to starboard of the center line 
and between the saloon and lazarette bulkheads. 
These laboratories are arranged in three sec- 
tions. The after section, which connects di- 
rectly with the deck laboratory, has shelves for 
storing water samples, an electric refrigerator, 
and a small laboratory bench. The center sec- 
tion at table height measures only about 6 ft. x 
6 ft., but it has convenient working benches on 
three sides and can be darkened whenever neces- 
sary for colorimetric and similar work requiring 
reduced light. The forward laboratory section, 
measuring 8 ft. x 10 ft., has a typical chemical 
laboratory bench about 6 ft. long, with a cen- 
tral drain trough above which are shelves for 
apparatus and reagent bottles. At the end of 

the trough is a rack for holding chemical-proof 
buckets, into which can be discharged solutions 
that may damage the ship's drainage system. This 
room also contains a sink with fresh-water taps 
for washing glassware, lockers and shelves, and 
another laboratory bench situated under a sec- 
tion of the main companionway trunk where appara- 
tus up to 6 ft. in height may be installed. All 
the laboratories are equipped with an adequate 
number of 115-volt, D.C. electric outlets. On 
each side of the bench in the forward laboratory 
there are two folding seats surfaced with mason- 

Figure 9 gives a picture of the "EH. W. Scripps" 
off La Jolla in May, 1939. 

Since the above description was Uaggaees the 
following changes have been made: 

Construction and Design. - In the fall of 
1939 the bowsprit was cut off and the forward 
rail was built up to approximately 18 inches 
higher at the stem and tapering back to 6 1/2 
inches higher at the forerigging. 

Rigging. - In the fall of 1939 the foregaff 
was removed and the foresail was cut to a leg-of- 
mutton sail. 

Deck Fittings. - In July, 1941 the skylight 
aft of the dredging winch was replaced by a 
solid trunk. In the forward third of the trunk 
where the batteries are stowed, small ventilators 
were placed on top of the trunk. In the after 
two-thirds of the trunk were placed ventilators 
for the engine room and saloon. The skylights 
over the galley were replaced by solid trunks 
with portholes. 

Machinery. - In August, 1940 the Winton diesel 
engine was replaced by a 170-HP Gray marine 
diesel engine, the exhaust of which discharges 
through a short straight pipe passing through the 
engine-room trunk. Engine-room controls were in- 
stalled in the wheelhouse. 



PRELIMINARY DISCUSSIONS 

RESULTS IN PHYSICAL OCEANOGRAPHY 

By 

RICHARD H. FLEMING 

Tables A and B, contained elsewhere in this 
report, give interpolated values based on the 
physical and chemical observations obtained by 
the "HE. W. Scripps" on six cruises off the coast 
of southern California in 1938. Charts show for 
each cruise the topography of the O- and 200- 
decibar surfaces relative to the 500-decibar 
surface and the distribution of temperature and 
salinity at the surface and at depths of 50 and 
200 meters. Additional charts show the dis- 
solved-oxygen content at 200 meters and, for 
Cruises I, II, and III, the phosphate-phosphorus 
distribution at 50 meters. These charts will be 
briefly discussed, but a detailed examination of 
the observations will be postponed. Since the 
chief purpose of this investigation was to de- 
termine the nature of the annual cycle, the 
charts for the six cruises dealing with the same 
observations will be discussed together. 

Surface currents. - The dynamic height anoma- 
lies of the surface relative to the 500-decibar 
surface are shown for the six cruises in charts 
1 to 6. The contours have been drawn for inter- 
vals of one dynamic centimeter and the arrows in- 
dicate the direction of flow. The inset diagrams 
show the theoretical relation of the distance be- 
tween the contours to the velocity. 

The results of the "Bluefin" investigations 
in the spring and early summer of 19371 showed 
that the current in the offshore area was di- 
rected to the southeast. This current had a 
tendency to flow in the direction of the coast- 
line to the north of Point Conception and then to 
deviate from the coast to the south of this 
point. Inside of the flow to the southeast, 
which can be considered as part of the California 
Current, was found a flow in the opposite direc- 
tion which was called the Southern California 
Counter Current. In March, May, and June, 1937, 
this Counter Current reached only as far north 
as the Channel Islands. There, or to the south- 
east of the Channel Islands, the Counter Current 
turned around and followed the coast as an in- 
shore current to the southeast. The Counter Cur- 
rent may be considered as part of two eddies, one 
eyclonic eddy which was usually centered near 
San Nicolas Island, and one anticyclonic eddy 
with its center near San Clemente Island. 

Examination of charts 1 to 6 will show that 
in 1938 the currents had the same general charac- 

Malo Wa Sverdrup and R. H. Fleming, "The Waters 
off the Coast of Southern California, March to 
July, 1937," Bull. Scripps Inst. Oceanog. (1941), 
vol. 4, no. 10, pps 201-378. 

ter as in 1937, but in several instances the 
Counter Current continued north past Point Con- 
ception and usually the pattern of flow was com- 
plicated by the presence of eddies of different 
sizes, particularly in the offshore area. 

During Cruise I, February 15 to 25 (chart 1), 
the California Current was broken up by a series 
of large eddies. The topography indicates a gen- 
eral transport toward the southeast and an appre- 
ciable influx of water from offshore in the south- 
western part of the area. A well-developed trough 
separated the offshore flow and the Counter Cur- 
rent, which at this time extended northward be- 
yond Point Conception as a clearly defined cur- 
rent. The anticyclonic eddy southeast of San 
Clemente Island was also fairly conspicuous. 

In comparison with the other charts, that for 
Cruise II, April 8 to 12 (chart 2), appears ex- 
tremely simple, but this may. be because of the 
fact that the representation is based on observa- 
tions from only the northern and southern lines. 
However, the observations show no indication of 
the Counter Current, which on Cruise I was clear- 
ly demonstrated by the data from these two lines. 
There was a general flow toward the southeast 
covering the whole area, with some inflow from 
the west in the southwestern part. 

The surface topography for Cruise III, June 7 

to 16 (chart 3), shows that the California Cur- 
rent had increased in velocity and that the Count- 
er Current was again present, but only in the 
southeastern part of the area. A trough extended 
southward from Point Conception but there was no 
indication of a flow to the north past Point Con- 
ception. The band of high velocities in the 
California Current is comparable to similar bands 
found on the second and third "Bluefin" cruises 
in May and June, 1937* and can, like these, 
probably be ascribed to the effect of transport 
of light surface water away from the coast by the 
prevailing northwesterly winds. The band of high 
velocity occurred along the boundary separating 
the warm and light offshore water from the colder 
and heavier upwelled water. 

The surface topography for Cruise IV, August 
16 to 26 (chart 4), shows an extremely irregular 
pattern of flow in the offshore area. There was 
no net transport of water to the southeast and 
the high velocities appear to be associated with 
large eddies. It is also interesting to note 
that instead of inflow from the west in the 
southwestern part of the area, there was at this 

*Ibid. 
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time a current in the opposite direction. The 
Counter Current was well developed, but from our 
observations it is not possible to decide whether 
this flow extended northward all along the coast 
or whether it turned southward again to form an 

anticyclonic eddy. 
The surface topography for Cruise V, October 

26 to November 5 (chart 5), is based upon an in- 
complete series of observations, since the third 
section was not finished. The general flow to- 
ward the south and east offshore was again modi- 
fied by the inflow of water from the west. Al- 
though this water was ultimately carried away to 
the southeast, there is some indication of a 
northerly branch. Near shore there are several 
eddies which indicate a flow toward the north- 
west, but the flow has not the character of the 
fully developed Counter Current shown in the 
other charts. 

The surface topography for Cruise VI, Decem- 
ber 9 to 18 (chart 6), bears a striking resem- 
blance to the data obtained on Cruise I, which 
indicates that there may be a rather clearly de- 
fined pattern in the annual cycle. Once again 
there was a general southeasterly flow offshore 
separated from the Counter Current by a trough 
line. The Counter Current extended northward be- 
yond Point Conception as a well-defined flow. 
There was inflow from the west in the southwest- 
ern part similar to that encountered on most of 
the cruises. 

From the results of these six cruises the 
variations in the surface circulation during 1938 
may be described as follows: The pattern of flow 
is dominated by two currents flowing in opposite 
directions, namely, the California Current toward 
the southeast and the Counter Current toward the 
northwest. The nature of the circulation in the 
area covered by these investigations depends upon 
the relative development of these two currents. 
The presence of eddies of different sizes and 
probably of little permanency adds to the com- 
plexity of the pattern of flow as found on each 
eruise. During the winter months (charts 1 and 6) 

the Counter Current has its maximum development 
with the northward flow extending alongshore as 
far north as observations were made. During the 
winter months the part of the California Current 
represented by the southeasterly flow offshore is 
poorly developed, except in the southern part of 
the area where it is augmented by an inflow from 
the west. This inflow is greatest during the 
winter months. With the greater development of 
the northwest winds during the spring months the 
California Current increases in extent and veloci- 
ty. As a result, the Counter Current is reduced 
or disappears entirely (chart 2). Following the 
period of maximum development of the California 
Current during the spring, there is a progressive 
breakdown of the southeasterly flow and a re- 
establishment of the Counter Current. The pres- 
ence of numerous eddies in the offshore area in- 
dicates that the flow must be extremely unstable. 
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The Counter Current has its greatest development 
during the winter months when it extends north- 
ward beyond Point Conception. Frequently a part 
of the Counter Current turns inshore and the flow 
is again to the south near the coast of southern 
California, as shown in charts 3 and 6. 

The California Current and the Counter Current 
are separated by a trough line which extends south- 
eastward from the vicinity of Point Conception. 
During the winter this runs some distance to the 
west of Point Conception but with the onset of the 
northwest winds in the spring it moves in toward 
the coast. During the spring and summer this 
trough line represents a divergence and is the 
zone of active upwelling, particularly near the 

coast. ° 
Currents 

cruises the 
bar surface 
is shown in 

at 200 meters. - For each of the six 
detailed topography of the 200-deci- 
relative to the 500-decibar surface 
charts 7 to 12. Even at this depth 

the pattern of flow is complicated and subject to 
variation. The southeasterly offshore current 
is not clearly defined or may be entirely absent, 
but there is always some transport to the north 
near shore. It is this northerly flow, termed 
the Coastal Deep Current,* which brings in south- 
ern water of a higher salinity and a lower oxygen 
content than those of the water found in the off- 
shore area. The trough line has been shown to be 
a zone of active mixing. There is some similarity 
between the flow at the surface and at 200 deci- 
bars, but even on Cruise II, when there was no in- 
dication of the Counter Current at the surface, 
there was a northerly flow at this lower level. 
No annual cycle could be detected in the currents 
at this level. 

Temperature and salinity distribution at the 
surface. - The distribution of temperature and 
salinity at the surface for each of the six 
cruises is shown in charts 13 to 18. The tempera- 
ture distribution is always characterized by a 
tongue of relatively cold water extending south 
and east from the coastal area to the north of 
Point Conception. The extent and location of this 
tongue varies during the course of the year and in 
general corresponds to the trough separating the 
flow to the south from the Counter Current sys- 
tem. On all cruises the lowest temperatures were 
found near Point Conception and the highest tem- 
peratures in the offshore water and in the Counter 
Current off San Diego. The maximum and minimum 
temperatures encountered on each cruise and the 
stations at which they occurred are given in 
table 2. The location of the stations may be ob- 
tained by referring to figure 1 in the introduc- 
tion to this report. During the spring and sum- 
mer months the highest temperatures occurred off 
San Diegc, but during the remainder of the year 
they were found in the southwestern part of the 
offshore area. 

“Tbid. 

*Tpid. 
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7-12.--Dynamic height anomalies, 200 over 500 decibars. 
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TABLE 2 

MAXIMUM AND MINIMUM TEMPERATURE AND SALINITY AT 0, 50, AND 200 METERS 

AND DISSOLVED OXYGEN AT 200 METERS 

Depth Values Cruise I Cruise II Cruise III Cruise IV Cruise V Cruise VI 
(m. ) (30 stations) (14 stations) (33 stations) (34 stations) (29 stations) (33 stations) 

TEMPERATURE 

(deg. C.) 

Max. GEAT (24) Fes 5a S0pn (Sil) eee A590) AIRS (GD) 4) BO). (B45) 
QO nm. Min. IB. (Cl) 1,2) (aL) 1225) (iL) Wy (iL) 13.93 (2) 135,50) (2) 

Range 3.30 4.50 6.04 6.51 4.47 3.80 

Max. 15.90 (24) 14.40 (25) IG) (3)) 16.67 (23) NG (25) 7 (223) 

50 m. Min. NO) io) (23) S)5¥A0), (UAL) 9.88 (13) 10.91 (15) 10.87 (3) 10.15 (18) 
Range 5.40 4.70 5.47 5.76 7.48 7.02 

Max. 9.40 (31) 9.02 (30) 9.25 (29) 9.37 (31) Son. (Bs) 9.13 (Bi) 

200 m.. Min. 75a (23) ai (6) Hols (25) oe (22) os (2) 7.48 (27) 

Range (85) aes) ats 1.84 Weer 1L6(6 

SALINITY 

(°/o0) 

Max. 356640) (15) 3.68 (31) 35562) (13) on eS)) 33.65 (9A) 33.59) (27) 

QO n. Min. 33.16 (7)T 33.29 (6) Sees) (C77) ees (GO) B25 (7) 33.38 (8) 

Range 0.48 0.39 0.73 0.61 0.42 0.21 

Max. 33.66 (18) 33.88 (31) 33.86 (13) 33.69 (13) 33.68 (284) 33.74 (27) 

50 m. Min. ase aby) = (up) Rpei0) (WS) 33.09 (8) OIL (5) IM (Li) eine (ALI) 

Range 0.49 0.58 0.77 0.68 0.57 0.52 

Max. 34.30 (31) 34.28 (31) 34.30 (18) 34.24 (9) BAS) (28h) sels aen alee) 

200 nm. Min. 33.86 (24) 33586" (25) c7) moouve: (23) 33.89 (6) 33.93 (24) 33.84 (24) 

Range 0.44 0.42 0.54 0.35 0.20 0.31 

DISSOLVED OXYGEN 

(m1/L) 

Means 3.15 (20, 24) Boras. ((25y) 4.04 (23) 3.20 (5, 23) 3.56 (24) 3.63 (24) 

ANN itsos  Wlryee Lal (cal) 0.87 (31) 0.87 18) TO) (U2, Sy) 0) (ale) Ine (27) 

Range 2.03 oot) Sele 2.15- 2.16 2.01 

*Figures in parentheses indicate stations. 
tsalinity at station 1, 33.10 °/oo. 

The maximum and minimum salinity for each 
cruise 1S given in table 2, from which it is seen 
that the variation is rather small. Minimum 
values were always encountered in the offshore 
water with the exception of Cruise I, when water 
of low salinity, apparently diluted by rainfall 
and runoff, was found to the north of Point Con- 
ception. The maximum salinities were usually 
associated with low temperatures and were lo- 
cated in or near the trough. The surface salin- 
ity in the Counter Current was generally inter- 
mediate between that of the offshore water and 
that of the upwelling water. The pattern of 
distribution on any one cruise was frequently 
complicated by the presence of eddies which had 
transported water of one type into that of a 
different character. The latter statement ap- 
plies to the conditions at other levels as well 
as at the surface. 

Temperature and salinity at 50 meters. - The 
distribution of temperature and salinity at 50 
meters for each of the six cruises is shown in 
charts 19 to 24. The extreme values and the 
ranges in conditions are given in table 2. At 
this level the distribution of conditions is more 
complicated than that at the surface, owing to 
the greater range in temperature and salinity. 
The greater range may be attributed to the fact 
that the convection layer varied from depths con- 
siderably less than 50 meters to more than 100 
meters. The convection layer was generally thick- 
est in the offshore area, within which the tem- 
peratures at 50 meters were therefore similar to 
those at the surface. Near shore the convection 
layer was thin and, consequently, low tempera- 
tures were found at 50 meters. Lowest tempera- 

tures and highest salinities were usually found 
in or near the tongue extending south and east 
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from Point Conception and corresponding to the 
trough line. Maximum temperatures and mininum 
salinities were always located in the offshore 
area and a secondary temperature maximum occurred 
off San Diego. 

Temperature and salinity distribution at 200 
meters. - The temperature and salinity distribu- 
tion at 200 meters for each of the six cruises is 
shown in charts 25 to 30. The extreme values and 
the ranges in conditions are given in table 2. 
The pattern of distribution in each instance is 
rather complicated but the range in temperature 
and salinity is much less than at the higher 
levels. The most marked difference at this level 
is that the minimum temperatures are now asso- 
ciated with minimum salinities, usually in the 
offshore area, whereas maximum temperatures and 
salinities always occur in the Counter Current 
system. Sometimes this generalization does not 
hold, because of the transport of water of one 
character into that of another type. Since the 
seasonal climatic cycle cannot be directly ef- 
fective at this depth, the fluctuating condi- 
tions must be ascribed to the shifting currents. 

Dissolved oxygen content at 200 meters. - The 
distribution of dissolved oxygen at a depth of 
200 meters for each cruise is shown in charts 
31 to 36. The extreme values and the range en- 
countered on each cruise are given in table 2. 
The minimum values were always found in the 
Counter Current or in the trough. Occasionally 
isolated minima, associated with eddies, occurred 
in the offshore water. The low oxygen content 
inshore is a characteristic of the water of the 
Coastal Deep Current, as shown by Sverdrup and 
Fleming.° The maximum values for dissolved- 
oxygen content always occurred in the offshore 
water and generally in the southwestern part of 
the area examined. 

Phosphate content at 50 meters. - The dis- 
solved-inorganic-phosphate content found on 
Cruises I, II, and III, at a depth of 50 meters 
is shown in charts 37 to 39. The values are 
given as microgram-atoms per kilogram. The pat- 
tern of distribution in general follows that of 
the temperature, indicating that upwelling is 
the chief process bringing phosphate to the sur- 
face layers. Maximum values were always found 
north of Point Conception and in the trough line 
extending south and east. Minimum values always 
occurred in the offshore water and generally in 
the southwestern part of the area examined. The 
highest value was found off Point Conception on 
Cruise III, showing that the upwelling provided 
a plentiful supply of nutrients during the vege- 
tative season. 

Currents and the distribution of properties. - 
Since the dynamic topography depends upon the 
distribution of density, one must expect a paral- 
lelism between the streamlines and the horizontal 
distribution of 

5Tpid. 

distribution of the isotherms and isohalines, es- 
pecially of the former. That such an agreement 
exists may be seen when the surface topography 
for any cruise is compared with the correspond- 
ing temperature distribution at 50 meters. Changes 
in the pattern of flow between cruises are simi- 
lar to the changes in the distribution of tempera- 
ture and salinity. Since fluctuations occurred 
at depths below the zone of direct influence of 
the local external climatic factors, it seems 
reasonable to attribute the major part of the 
changes in conditions to variations in the pat- 
tern of flow rather than vice versa. Parts of 
the changes in the currents may be due to local 
factors such as the winds, but others are prob- 
ably brought about by agencies operating beyond 
the area covered by our investigations. 

The cyclic changes in conditions which might 
be expected to occur during the course of the 
year are obscured and complicated by a number of 
factors. The area covered by these investiga- 
tions is one of large variations in the lateral 
distribution of temperature, salinity, oxygen, 
and probably other components. This is due part- 
ly to the gradients associated with the flow, but 
chiefly to the effect of upwelling and to the dif- 
ferent character of the subsurface water in the 
offshore area and in the Coastal Deep Current near 
the coast. Consequently, the changing currents 
carry with them water of widely differing charac- 
ter and, in addition to the changes caused by the 
shifts in the circulation, lateral mixing and the 
breaking away of eddies lead to a very compli- 
cated pattern which to a great degree obscures 
any annual cycle. 

Near the coast upwelling tends to reduce the 
temperature and to increase the salinity in the 
surface layers. The upwelling is most active dur- 
ing the spring and early summer months and tends 
at that time to lower the temperatures when nor- 
mally there should be warming of the surface lay- 
ers. From the data in table 2 it is seen that at 
0 and 50 meters minimum temperatures always oc- 
curred near Point Conception and in or near the 
trough, and that the annual range of the minima 
was much less than the range of the maxima. That 
is to say, in the area off Point Conception and 
toward the southeast, the upwelling tends to main- 
tain low and rather uniform temperatures whereas 
the temperature in the offshore area and in the 
Counter Current system are rising. 

Part of the complexity of the distribution of 
properties is due to eddies which transport water 
of one type into that of another type. These ed- 
dies are apparently associated with the shifting 
currents or result from the instability of the 
current system. These eddies are frequently of 
such small dimensions that they were only de- 
tected at single stations. Consequently the con- 
plexity of the distribution shown in the charts 
depends to an appreciable degree upon the fact 
that the observations were obtained at a rela- 
tively large number of closely spaced stations. 
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Owing to the complexity of the pattern one 
ean evidently not expect to find a repetition of 
identical conditions each year. Examination of 
the charts of the distribution of temperature 
and salinity at the surface, at 50, and 200 met- 
ers, and of the dissolved oxygen at 200 meters 
shows, however, that the general pattern is the 
same for all cruises although the absolute values 
vary. Therefore, emphasis can be placed on the 
maximum and minimum values contained in table 2. 
The location of the stations indicated in this 
table can be found in figure 1] in the introduc- 
tion to this report (facing page 1). 

It follows from the foregoing discussion that 
the area covered by these investigations may be 
roughly divided into three zones: First, the 
Offshore Zone, where there is generally a flow 
toward the south or southeast. In this area the 
surface temperatures are, as a rule, relatively 
high and the salinities low, and the convection 
layer is thick. Second, the Trough Zone, ex- 
tending south and east from the area north of 
Point Conception. This represents the zone sepa- 
rating the southeasterly flow from the Counter 
Current flowing toward the north. Within this 
zone upwelling, particularly during the spring 
and summer months, maintains low temperatures 
and relatively high salinities in the surface 
layers, and the convection layer is thin. Third, 
the Counter Current or Coastal Zone, where there 
is flow either toward the north or, close to the 
shore, toward the south. Except in winter this 
zone does not extend farther north than Point 
Conception and in spring it may be entirely lack- 
ing. In this zone the surface temperatures are 
again relatively high and the salinities are in- 
termediate between those of the other two zones. 
The convection layer is usually rather thin. 

It will be seen that these zones are not geo- 
graphical but that they depend upon the pattern 
of flow. Consequently, individual locations may 
be under the regime of different zones at dif- 
ferent times of the year. However, on the basis 
of this division into zones, a fair estimate of 
the distribution of conditions can be derived 
from the pattern of flow. On the other hand, if 
the temperature distribution in the upper layers, 
say, down to a depth of 100 meters, is known, a 
very good idea of the pattern of circulation can 
be obtained. 

In conclusion, some suggestions are presented 
with respect to the possible character of the 
annual changes of the currents off the coast. 
The fact that the Counter Current is most con- 
spicuous in winter when the winds are variable 
indicates perhaps that the inshore flow to the 
north represents a "normal" state which is de- 
véloped in the absence of strong external influ- 
ences. Perhaps the Counter Current, which, in 
winter, can be traced all along the coast of 
California, represents a counterpart to the in- 
shore flow to the southeast along the east coast 
of the United States, on the left-hand side of 
the Gulf Stream. If this assumption is correct, 
the prevailing northwest winds in spring and 
early summer bring about "abnormal" conditions 
which are caused by the upwelling along the coast. 
When the external influence of the wind decreases, 
large eddies develop (fig. 4), but gradually the 
"normal" state is reéstablished. 

The fact that below 200 meters the Counter 
Current appears to be equally well developed in 
all seasons perhaps supports the conclusion that 
the Counter Current represents a "normal" feature 
which in the upper layer is disturbed by the pre- 
vailing winds of the spring and early summer. 



DIATOMS 

By 

W. E. ALLEN 

Throughout the six cruises of 1938 (February, 
April, June, August, October, December) not only 
was the group of diatoms far the most prominent 
in catches of phytoplankton, but the representa- 
tion of other groups was negligible to about the 
same degree. Even though such forms as cocco- 
lithophores and smaller dinoflagellates may have 
been lost excessively through the meshes of the 
filtration net (200 meshes to linear inch), their 
presence should have been observable if their 
abundance had been great at any time. Therefore, 
it appears reasonable to assume that attention 
to diatoms is sufficient for present purposes and 
that other groups represented in the phytoplank- 
ton may be neglected. 

After microscopic examination of the 1130 
catches of phytoplankton I felt most impressed 
with the fact that diatoms were represented in 
all sections at all seasons. [Even in those 
catches yielding numbers too small for statisti- 
eal significance there were enough specimens to 
constitute an important source of supply for 
production or renewal of large populations under 
favorable conditions. In the region investi- 
gated, taken as a whole, nearly two-thirds of the 
catches showed numbers of 500 diatom cells per 
liter, or more. The line about one hundred and 
forty miles southwest from the vicinity of Santa 
Barbara showed greatest consistency in producing 
significant numbers, more than two-thirds of the 
catches yielding 500 cells or more; but the 
northern line was nearly as good, with almost 
exactly two-thirds containing such numbers. The 
poorest line was the one southwest from Los 
Angeles Harbor, only a few more than one-third 
of the catches reaching or exceeding the 500 mark. 

There is no possibility of determining from 
existing data the true relationships between 
alongshore and offshore populations, but it is 
natural (and reasonable) to suppose that there 
is a fairly close correspondence of periods of 
increase and decrease in abundance. Uncompleted 
manuscript records of surface catches made daily 
at two shoreline stations (Point Hueneme near 
Santa Barbara and La Jolla near San Diego) indi- 
cate that all but one (November) of the six 
cruises of 1938 were made in periods of decline 
of abundance or of a minimum abundance at these 
two stations. Obviously, the noteworthy or large 
numbers found in many catches offshore may have 
been remnants of still larger numbers in process 
of reduction, or they may have been derivatives 
of inshore populations in process of increase, 
or they may have been entirely independent in 
origin. In consideration of such wide differ- 
ences in possibilities no positive conclusion 
can be completely acceptable at present. How- 

ever, a tentative suggestion may be made that 
constancy of representation of diatom popula- 
tions is to be more generally expected offshore 
throughout the whole year, irrespective of sea- 

sons. 
At most offshore stations the abundance at the 

surface level was closely indicative of the size 
of the population total at any particular station. 
Therefore, comparison with shoreline surface 
catches is surely permissible. But, in any event, 
the clear showing of declining production at two 
stations inshore at the time of five out of six 
cruises constitutes warning that the problems of 
the range of either actual or potential annual 
productivity of offshore areas are still open 
questions. Nevertheless, the records do show 
that a number of offshore stations may yield phy- 
toplankton abundantly. 

As far as the data for these cruises are con- 
cerned, there is strong evidence that certain 
offshore areas are more productive, certainly 
more consistently productive than those near 

shore. An exception exists in the two stations 
near Santa Rosa and San Miguel Islands. Still, 
these two stations lack consistency, one showing 
extreme abundance in only one of the four times 
sampled, and the other showing insignificant num- 
bers in one of the four times sampled. Of other 
stations within twenty-five miles offshore the 
two on the northern line showed numbers greater 
than those at stations more than fifty miles from 
shore in one out of six times sampled. Nearly 
the same statement applies to the stations near 
Los Angeles Harbor and to the two stations near 

San Diego. 
As far as seasonal differences in production 

of diatoms is concerned, the evidence from the 
six cruises seems fairly clear and corresponds 
very well with the data obtained in most years 
from daily catches at shore stations. Thus the 
largest abundance for the year was in April or 
June at most stations of the cruises. However, 
station 30 (near San Diego) showed largest num- 
bers in October, and it is possible that certain 
other stations would have shown different times 
of maxima if they had been sampled on all six 
eruises. Such exceptions are sufficient to show 
that biological sequences through a year cannot 
be determined positively without a high degree 
of continuity of observation. 

As has been suggested in a preceding paragraph, 
the surface level usually indicates fairly well 
conditions of abundance or lack of abundance of 
plankton diatoms at individual stations. How- 
ever, data from this level are not fully reli- 
able as indicators of greater or lesser abundance; 
they may be widely misleading if accepted as in- 

[25] 
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dicators of total numbers for the station or for 
particular levels below the surface. These 
facts are well illustrated by the northern line 
where, in twenty-eight yields of significant num- 
bers, there were only seven at which the surface 
numbers were as large as those at certain lower 

levels. In a few instances the numbers at a 
level below the surface were more than four times 
as large as those at the surface. Still it is 
true that the surface level held the lead in 
abundance a little more often than any other. 
The thirty-, forty-, and fifty-meter levels led 

in abundance almost as often. Large abundance 
at any level was nearly always accompanied by 
abundances nearly as large at two neighboring 
levels. 

At some time in the year more than thirty 
different species of diatoms, representing four- 
teen genera, were sufficiently prominent to rank 
among the leading five at one or more stations. 
There was no significant difference in the lists 
of names from different parts of the area sur- 
veyed, and tle prominent forms were all well 
known from daily catches at shore stations. 



NOTES ON ZOOPLANKTON 

- By 

MARTIN W. JOHNSON 

Together with other oceanographic observa- 
tions taken during the 1938 regular cruises 
(Cruises II to VI of the "E. W. Scripps" off the 
southern California coast), there were included 
also net collections for the animal plankton. 
These collections were taken with a regular Nan- 

sen closing net 3 meters long with an opening of 
70 centimeters. The bolting cloth used in con- 
struction of the net was Nos. 000, 0, and 8. 

It was originally planned to take vertical 
net hauls from 500 to 200 meters and from 200 to 
0 meters at each station. However, as indicated 
below, this plan was carried out at only three 
stations of Cruise II. Because of the amount of 
time needed for the joint observations, it was 
necessary to eliminate the lower-depth hauls. 
Though collections from depths greater than 200 
meters are highly desirable, it was deemed that 
most of the zodplankton population would be 
sampled in the 200- to O-meter hauls. Study 
of the bathypelagic population is, therefore, de- 
ferred for the time being. 

A summary follows of the number of stations 
occupied for each cruise at which net collections 
were made. Occasionally the wind was too strong 
to operate the net at all of the scheduled sta- 
tions, but for each cruise the stations were usu- 
ally well distributed over the area included. 

Cruise II, April 8-12...3 stations: 500-200 nm. 
and 200-0 n. 
4 stations: 200-0 mn. 

(This cruise was not completed owing to storms.) 

Cruise III, June 7-16...25 stations: 200-0 nm. 
Cruise IV, Aug. 16-25...34 stations: 200-0 m. 
Cruise V, Oct. 26-Nov. 5...28 stations: 200-0 m. 
Cruise VI, Dec. 9-18....27 stations: 200-0 nm. 

In addition to the above regular collections, 
some twenty surface hauls were made with small 
nets for collection of material for life-history 

studies. 
Up to this time the collections have been 

only partially analyzed, and it is possible here 
to indicate only a few of the outstanding char- 
acteristics of the population as shown thus far. 

Volumes. - In general, it may be said that the 
total volumes (when free from diatoms) of plankton 
caught at each station are characterized by being 
only moderately rich and rather uniform, especi- 
ally for adjacent stations. The anomalies are 
not as a rule haphazard in appearance (fig. 10), 
but they indicate that extensive, sufficiently 
large, patches or streaks of zodplankton exist 
in such a way that several stations may come to 
fall within a patch. It is difficult to relate 

the volumes to the hydrographic features, though 
there is some indication that these general 
patches are perhaps drawn out in a general north- 
south direction more or less following the main 
contour of the currents. 
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Fig. 10. Zodplankton. Net haul volumes (dis- 
placement). Volumes higher than 15 ml. result 
from mixture of diatoms except at stations 28A, 
29, and 31 of Cruise II, where zodplankton con- 
stituted about 25.20 and 18 ml., respectively. 
Only the stations at which plankton samples 

were taken are shown. 

During the April cruise only a few stations 
were occupied, but it will be seen that total 
volumes were high in the southern line. At sta- 
tion 28A this is chiefly owing to a mixture of 
diatoms which formed about half of the volume, as 
shown by laboriously separating them from the ani- 
mals. At station 29 the volume is also influenced 
by diatoms but to a much lesser degree. The other 
stations had nearly clean zodplankton. 

The volumes of the June cruise are also con- 
spicuously influenced by diatoms caught together 
with the animals. No attempt was made to separate 
the two in order to obtain a true volume of the 
animals. Where smaller volumes were taken, the 
catches were nearly pure zodplankton. It may be 

stated here that, in making net collections, a 
dilemma is presented in deciding the appropriate 
mesh aperture to use in nets for general zodplank- 
ton catches during periods of diatom outbursts. 
If apertures are sufficiently large to allow es- 
cape of diatoms, especially larger and filamentous 

[27] 
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forms, the smaller copepods and nauplii also 
escape, and the first of these may at times bulk 
rather large. Also, the relative numbers of 
nauplii are important indications of the pro- 
ductive periods in the area (fig. 11). 

In the remainder of the cruises diatoms oc- 
curred only in moderation and enter seriously 
into the bulk only where volumes are over 15 
milliliters as measured by displacement. 

The phytoplankton population will be more 
fully discussed in separate reports, but a few 
remarks should be made in passing. In general, 
the net catches support the findings on distri- 
bution and abundance as indicated by special 
study of diatoms. Three factors are brought out 
rather clearly. (1) The main diatom outbursts 
are indicated in April and June. During the re- 
mainder of the cruises only moderate numbers were 
taken in the net. (2) During the maximum "flow- 
ering" of diatoms, the phenomenon is not local- 
ized but occurs over nearly the whole area (ex- 
cept as indicated below), as shown by the June 
cruise. It would appear that the impulse had 

moved from south in April to the more northerly 
sections in the later cruises. (3) Only the 
stations situated inside the main southerly flow 
of water are productive, that is, the stations 
characterized by more or less mixed waters. 

Composition of zooplankton. - The zodplankton 
is qualitatively very heterogeneous, with euph- 
ausiids, radiolaria, chaetognaths, Appendicularia, 
and various invertebrate larvae as important con- 
stituents. The animal plankton is, however, 
dominated by the copepods and the present report 
will be limited mainly to this group, of which 
at least 91 species in 45 genera were taken. Spe- 
cies not yet determined are counted as one, though 
in several instances the genus concerned is known 
to be made up of several local species, namely the 
genera Corycaeus, Qithona, and Oncea, together with 
a few microcalanids. Many, but not all, of the 
copepods have previously been recorded from this 
area by Esterly, but the following list, com- 
piled only in the course of general plankton an- 
alysis, gives twenty-six species not previously 
found in this area (starred). At least seven of 
these are in genera not previously found off this 
coast. 

[elausi 
danae* 
tonsa 

Aegisthus mucronatus* 

Aetideus giesbrechti* 
Arietellus setosus 

y finmarchicus 
\ tenuicornis 

f pavo* 
| tenuis* 

Acartia 

Calanus 

Calocalanus 
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Bee ee 7 6 24 25 27 27A28 28429 30 3 
4 

STAT 65432 1 

leo> 

& : CRUISE Y 

_goREeae aff fe io WAI 17 16 15-28 27 emeS eeALe 30 3 

8 CRUISE VWI rl 

“ale oll nel A ae ted 
Fig. 11. Numbers of Copepod nauplii, 200- 

to O-meter hauls. "E. W. Scripps" Cruises II-VI. 
Only the stations at which plankton samples were 
taken are shown. 

- aethiopica 

bipinnata 
bispinosa* 
curta 
simplex* 

tenuimana* 
varicans* 

f lucidus 
\ poreillus* 

f bradyi 
\ violaceus* 

Chirundina streetsi 
Clausocalanus arcuicornis 
Clytemnestra rostrata 
Ctenocalanus vanus* 

Copilia mirabilis* 

J Candacia + 

Centraugaptilus 

Centropages 

Copilia sp. 

Corycaeus jfurcifer* 
—_+——— \spp. 
Euaugaptilus sp.* 

attenuatus 

bungii californicus 
Eucalanus, crassus 

elongatus 
subtenuis 
acuta 
elongata 

Euchaeta J media 
= ]} joIRojoriioyeporst 

‘Spinifera 
| spinosa 
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curticauda 
galeata 
messinensis 
propria* 
pulchra 
rostrata 

EButerpina acutifrons 
secundus 
unicornis 

Gaidius pungens 
acutifrons* 

= =e 
Haloptitue, Mts om 

Euchirella 

Gaetanus { 

ornatus* 
spiniceps* 

clausi 
longicornis 

papilliger 

labidocera { Joe 
| rareal sioilinoysyat 
Lophothrix frontalis 
Lubbockia (aculeata?)* 
Lucicutia flavicornis 

Macrosetella sp.* 
atra 

Metridia } boecki 
laswene 

Microsetella rosea 
minor* 

phasma* 
Oithona plumifera 
Oithonina nana 

Oncea conifera 

Heterorhabdus 

Mormonilla 

Oncea spp. 
abdominalis 

Pleuromamma 4 gracilis 
xiphias 

Pontellopsis occidentalis 
Rhincalanus nasutus 

angusta 
Sapphirina j iris 

scarlata 

Scolecithricella subdentata 
Scolecithrix danae 
Scottocalanus persecans 
Tortanus discaudatus* 

bispinosa 
Undeuchaeta{ major 

minor 

Vettoria granulosa* 

Most of the species were represented at all 
stations on one or more cruises. A few were al- 
ways widely distributed and were rarely absent 
from any station, though varying in numbers. 
Among these may be mentioned Eucalanus bungii 
californicus and Calanus finmarchicus and some 
unidentified microcalanids. Of the species most 
closely bound to the immediate coast may be men- 
tioned Tortanus discaudatus, Oithonina nana, 
Acartia clausi, and A. tonsa. The more typi- 
cally oceanic forms are Corissa parva, Acartia 
danae, Copilia mirabilis and Hucalanus elongatus. 
A few normally deep-water species came within 

reach of the net, for example, Aegisthus mucrona- 
tus. At no time was there evidence of any one 
species dominating markedly in numbers over all 
others, as is so characteristic at times in bore- 
al waters. Calanus finmarchicus, the most im- 
portant of the boreal Atlantic species, was only 
moderately numerous, competing with Eucalanus 
bungii californicus for first place numerically 
among the larger copepods. This was perhaps to 
be expected, since it appears that in the open 
waters of the Northwest Pacific from the Bering 
Sea southward, C. finmarchicus has also for the 
most part relinquished its place to other members 
of the same genus, namely, C. tonsa and C. cris- 
tatus, and to the two varieties of Eucalanus 
bungii. A heterogeneous group of small copepods 
lumped as "microcalanids" and Oithona spp. were 
numerically most abundant of all the copepods. 
Unidentifiable immature calanoids were also very 
abundant. 

In general, the stations situated about mid- 
way between the outer and inner ends of the sec- 
tions, that is, the stations falling within the 
zone generally characterized by mixed water, show 
the greatest numbers of individuals of the nu- 
merically important species such as C. finmarchi- 
cus, E. bungii californicus, and the "microcala- 
nids." 

There is marked evidence of copepod reproduc- 
tion throughout the period investigated (April to 
December), but the greatest number of nauplius 
larvae were taken in April and June at stations 
along the southern sections. In August the great- 
est numbers occurred along the northern sections. 
In October the numbers had fallen off but some 
increase was again indicated for December at some 
stations. 





OCEANOGRAPHIC OBSERVATIONS, 1938 

TABLE A 

Table A contains interpolated values of temperature, salinity, and oxygen at standard depths, and 
computed values of o, specific volume anomaly, 

Interpolated and Computed Values 

6, and anomaly of dynamic depth, AD. 

Cruise I 

Depth Tempera- Salin- Oxy- AD Depth Tempera- Salin- Oxy- AD 
(m. ) ture ity gen (dyn. (m. ) ture ity gen yn. 

(dbars) (°.) (°/oo) (mi/L.) o+ 1056 mn.) (dbars) (°.) (°/oo) (mif~L.) 4 10°56 mn.) 

Station 1. February 15), ISIS CEO), Iss. 35°05'N, Station 4. February OPO Seco OOmmbate 34°39! N, 

long. 120°54'W. Wind: -. Sea: smooth long. 121°40'W. Wind: -. Sea: moderate 

0 Uo SFolO- BoB) ZA Hs _ 0 Toe? 55.46 5.92 25.14 283 
10 Me NS} SHAS) BoSill Awol), ts) — SOAS: 10 13.30 $3.43 5.70 25.13 284 .0284 
20 SCARS OROL eGo) coset, = 270) 0709 20 13.30 Coes O60) ZOslls* Beh ~~O/ALl 
900 WGI GIGS Soll —Beozo  areS Cagis) 50 13.20 SOs40 OOO Cowl 282 1420 
75 IBS CBC Bos) ws \Z's) 2a GA0bes i) 10.85 $5.00 4.15 29.67 234 .2065 

100 A SOMMmMOOROOM cA OOMmCOnOOUNZO4 s cooll: 100 9.80 $5.81 2.90 26.07 1196 .2603 
150 CaLOne OOo al Ole 6Son 1689 = 5666 150 8.80 Hn Sis} 2505 Boacl? IGS) seals 
200* Seo OLnOley ee conse 162: 449): 200 8.20 COR coon O580) IB) 28h 

200 ot) 354.06 Beco Ib’ seul 
Station 2. February 15, 1938; 1400. Lat. 34°56'N, 300 ad) MIS sooo Boat) IS) hiss 

long. 121°09'W. Wind: NW 3-4. Sea: heavy 400 6.50 ina OWn60) ose) Ize 5/0) 
500 ete) Saco Nae ec Oc ms 8295 

0 Woel - Sos ZS ZB) ASI 
10 IBN CoG Sos ons els (Os Station 5. February 16, 1938; 0400. Lat. 34°29'N, 
20 IG IZ 865 4663 2dot4 Bes Wises long. 121°56'W. Wind: WNW 3-4. Sea: moderate 

_ 50 12,97 S8o08) 2564 Bossi Aas}  sllehys 
79 WA? SSN? Ne Bsa Bay oil$es 0 13.42 $3.43 5.84 25.11 286 

100 oD GOSS. Wow A810) IGA Gees) 10 13.08 C4) Wo Ziad) Ans) ~— Ozsy3 
150 Poa FIsS2 US) Bose ME ooyAe il 20 13.10 Cwoes) = Wea Zoiodly . aisil- . -@0lll 
200 8.85 $4.05 1.30 26.40 167 .4296 20 13.05 $3.44 5.65 25.19 280 .1402 
250 Sol) Boll -Os97 Adass Ibe sess 79 10.70 $5.45 4.50 25.64 237 .2048 
300 (202 S414 10.97 26:68 Ia 15827 100 20) $5.74 3.40 26.11 193 .2586 
400 6.74 34.22 0.49 26.86 126 .7212 150 8.43 $5.96 2.45 26.41 165 .3481 
500 GROG S426 OS e26n97, 6) 38422 200 8.00 34.04 2.12 26.54 154 .4279 

e 200 (a2) 34.12 o6) Oat IS? . BOY 
Station 3. eae 15, 1938; 1800. Lat. 34°47'N, 

long. 121°24'W. Wind: WNW 3-4.Sea: heavy Station 6. February GR UGS Sa SOR abate 34°11'N, 
long. 122°25'W. Wind: NW 1-2. Sea: light 

0 IS 522 C8sb4 Sa8is} B25 Bz 
10 IG 605, EI, O68 2a.) Bl are 0 13.61 SoG D302 Zas06)  ZgiL 
20 12.65) SSO O40) 2a.co) Ash WSs 10 13.14 Bowls) | Wo St Belk is) oOREls 
50 10550.) SIoH8 4520) 5,5) easy gilzey 20 13.10 COG Dols Bde Ze) OWS 
79 WES GS3.63 Sol 25597 BOS) soley 50 13.08 35.45 9.60 2o.18\ > 28). 47 

100 Qer40r 7 eS55.76 5.40) 26.10) 1945 52525 25 APG 35.45 4.80 25.54 247 .2077 
150 Sof 8.99 2525 . Bess) “M67 oss 100 9.60 33.69 3.89 29.98 205 .2642 
200 CR SA ele SO 2Osogie oom «4050 150 8.40 S580) | 2570 zoos | SS) ay? 
200 Sol? G4 I MLSS BZe058) Ibo .4vse 200 7.80- 34.04 1.45 26.56 151- .4377 
300 ToS BANG) 110. BSs7Al Iss) ele 200 7.45 54.10 0.85 26.66 142 .5109 
400 G6 Wal Oo7e aoaeye les) oetevs) 300 Pol 34.16 0.66 26.75 134 .5799 
500 6.39 34.22 0.66* 26.91 122 .8099 400 6.950 34.26 0.55 26.92 120 .7069 

500 5.00 54.28 0.47 27.06 106 .8199 

*Extrapolated. 
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Station 7. February 16, 1938; 2300. Lat. 33°49'N, 
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Station 

long. 

long. 122°51'W. Wind: -. Sea: smooth 

IZOD = B5elG 5692) 2479 Sili7 
13.59 33.17 5.62 24.78 318 .0318 
13.51 33.15 5.48 24.78 319 .0796 
13.49 33.17 5.29 24.90 308 .1580 
Meseb. ) Bseel on42e5s05 wee sess 
11.02 33.32 4.59 25.48 253 .3013 
8.75 33.74 3.06 26.19 186 .4111 
7.94 33.94 2.54 26.47 160 .4976 
7.45 33.98 2.00 26.57 151 .5754 
6.92 34.04 1.27 26.70 140 .6482 
5.95 34.08 0.75 26.85 126 .7812 
5.25 34.16 0.50 27.00 112 .9002 

8. February 17, 1938; 1100. Lat. 32°57'N, 
122°07'W. Wind: -. Hl. Sea: light 

14.22 33.25 5.90 24.81 315 
13.72 33.24 6.02 24.90 306 .0310 
13.71 33.24 5.78 24.90 306 .0769 
13.35 33.30 5.58 25.02 296 .1521 
9.96 33.57 4.02 25.86 216 .2161 
9.38 33.84 2.70 26.17 188 .2666 
8.82 33.98 2.17 26.36 170 .3561 
8.48 34.09 1.71 26.50 157 .4379 
8.30 34.16 1.42 26.59 150 .5147 
7.87 34.20 1.05 26.68 142 .5877 
7.07 34.20 0.90 26.80 132 .7247 
6.14 34.26 0.54 26.97 116 .8487 

9. February 17, 1938; 1830. Lat. 33°19'N, 
121°30'W. Wind: El. Sea: light 

14.21 33.29 6.00 24.84 312 
13.50 33.26 5.93 24.96 300 .0306 
13.47 33.28 5.78 24.98 299 .0755 
13.66 33.35 5.62 25.00 298 .1501 
12.50 33.37 5.27 25.24 275 .2217 
10.42 33.42 4.53 25.66 236 .2856 
8.92 33.77 3.41 26.18 186 .3911 
7.92 33.96 2.78 26.49 158 .4771 
7.16 33.97 2.51 26.60 148 .5536 
6.56 34.02 1.83 26.72 137 .6248 
5.86 34.14 0.87 26.91 120 .7533 
5.72 34.29 0.40 27.05 108 .8673 

QA. February 17, 1938; 2230. Lat. 33°26'N, 
121°10'W. Wind: $1. Sea: smooth 

13.97 33.50 5.65 25.05 292 
13.91 33.46 5.75 25.03 294 .0293 
13.80 33.46 5.80 25.05 292 .0733 
13.81 33.48 5.76 25.07 291 .1462 
10.93 33.40 4.65 25.56 245 .2132 
10.29 33.56 4.07 25.80 223 .2717 
ClGl. 755067, 3.07 -le.Sieely>e eae 
7.80 34.04 2.43 26.56 151 .4527 
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14.72 Baa Bese. Bebb) 
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THLE) go.04, 4.40 25.54 
10.60 BGAN! echo rAsjetshs 
9379 Bigkta ete) ei Jly 
8.77 34.10 1.88 26.46 
8.30 34.18 1.40 26.60 
7.78 Saal OS moni) 
6.98 34.28 0.66 26.87 
6.18 GAGS NOOO mae 

16. February 2, 1938; 2230): 
118°43'W. Wind: QO. Sea: 

15.47 Seiaa, Basil cables) 
14.86 eieia(sio) Bia Meey) 2455 8Is) 
14.79 Seialste, DofAL Ze Ss) 
12.64 Goole 407 moms 
Ia) Spice) “ue 215)Ri8) 
LOEW Both Boll. Bas) 
9.14 CSSE) 00) Bea 
8.75 34.09 1.65 26.46 
8.38 paral IE A89) eal 
7.66 Saale les OSes orenls 
7.00 34.26° 0.62 26.85 
6.39 54.30 0.47 26.97 

Wye February 22, 1938; 0200. 
118°54'W. Wind: Wil. Sea: 

13.67 Beas Oa 2551 
13.64 SOco Bas 25)- 1l7/ 
13.56 30-06 5.84 20.18 
10.90 C80) Bose 2a. 2 
10.27 CI) Bote 2 Shil 
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8.30 Cen ee Lae) ASH! 
7.90 34.19 1.10) 26567 
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Depth Tempera- Salin- Oxy- AD Depth Tempera- Salin- Oxy- AD 
(m. ) ture ity gen dyn. (m. ) ture ity gen 

(dbars) (°C.) (C/oo) (mi/L.) of 10°6 m. ) (dbars) (°C:) (°/oo) (mifz..) oO, 10°86 n.) 

Station 18. February 22, 1938; 0630. Lat. 33°06'NJ| Station 21. February 22, 1938; 2300. Lat. 32° 31'N, 
long. 119 °08'W. Wind: W1. Sea: moderate long. 120°12'W. Wind: WNW 2. Sea: moderate 

0 13.37 CIOs Gols 2Zoo.28 Bre 0 155 12 $5.47 5.84 24.78 317 
10 Boa G5) 0.62 Bocas 27 | 0a74 10 14.70 55.44 5.66 24.86 S11 .0314 
20 12.82 Jodo! Ooo eoeoe jor  ~0680 20 14.60 65.44 5.64 24.87 310 .0780 
50 IMS SWS Gs eoow 2ae clzsis 50 14.55 55.44 5.70 24.88 309 .15504 
75 10.42 SSoH6 G50 2.94. Zil@ sieve 79 11.60 Soe Ooh Zoo) 29 —  ae09) 

100 9.60 $5284) 2-88 26.15 V9 .2342 100 10.00 do-07 4.40 29.85 217 .2849 
150 8.75 CoO Bollis) Aso4hl Ae) Cee 150 8.60 COs Boe Boocs Ms swe 
200 8.30 SAA Ole cOnome eloley 74022 200 8.00 35.97 2.60 26.48 1159 74659 
200 7.87 $4.18 1.19 26.67 140 34750 200 7.00 54.02 2.80 26.66 142 .5411 
300 7.48 C425 O85 2o.75 Ive (SRS 300 6.73 SAO? Uo Bec is  GlOs 
400 6.77 Say Wot aaoss) Nee sols 400 6.40 $4220) ORO 2O.89P li2s 37595 
500 6.22 34.31 0.36 27.00 114 .7895 900 5.90 Ces O54s 2568's} Il east 

Station 18A. February Cop SS OSOs alate Boo Station 22. February oy ICRSS OOK, Ilene. 32°21 'N, 
58'N, long. 119°25'W. Wind: 0. Sea: smooth long. 120°26'W. Wind: 2. Sea: moderate 

0 13.97 So BoZil Holl) wel 0 14.99 55.46 5.76 24.80 315 
10 13.68 Sono Deoo owle 286 «0286 10 14.63 35.44 5.79 24.87 310 .0312 
20 13.60 CIO Howe evolls Beye soy! 20 14.63 Son44 Onl 24.805 SLO sO 
50 ESO S60 Welliss psi) slo) SIZES) 50 14.66 $5047 ‘Osol (24.88) 309 <155ill 
79 12.00 gonodo 4.70) 20.46 204 =2087 29 14.55 S54 OnoO 24.91 SOm ese 

100 10.81 35.06 4.43 25.67 235 .2698 100 10.50 Coos, Zieh Zoos 229) eee 
150 Q)owill. Cwaotees BES Booilis} IMS oases 150 8.48 Cows G57 BZoocil Ie wees) 
200 8.60 64.04 1.70 26.44 163 .4628 200 7.85 $4.02 2.48 26.04 1153 34817 
200 8.03 $4.15 1.15 26.62 147 .5403 200 Lo@®) $4504 2.20) 26.64 145 35562 
300 ae Coe OsGiss; Sc75 eve seilOb) 300 6.98 C4508 ZollS BS.78 Is e264 
400 6.80 S452 O00) 26.89) 123 2.7390 400 6.30 54.20 0.63 26.90 121 .7549 
500 6.29 Coe Onc 27500) Ils | ae) 500 Dot sal Wace) Byo@z) lik aisha) 

Station 19. February 22, 1938; 1430. Lat. 32°48'N, Station 23. February 26, 1958; 0900. Lat. 32°03'N, 
long. 119°46'W. Wind: W2. Sea: moderate long. 120°54'W. Wind: WNW 1. Sea: moderate 

0 W622 SHooll Boh BA) GS 0 lovealt2 Sonos Oot e485 Sid 
10 14.59 CwioGs) Bac eo Cik by SOO) 10 14.77 55.05 4.90 24.90 306 .0310 
25 14.55 335.48 9.65 24.91 306 .0768 20 14.78 65.01 4.79 24.89 308 .0770 
50 15 $10) SoH Bos “2oq0k Bs gible) 50 14.76 Sonos) Aa7Gi 24. 9ile S06) e558 
75 12.10 S044) Ola 2o.08 262 ~ealld 29 14.65 $5.99 4.40 24.95 304 .2300 

10.50 $5.49 4.45 25.70 232 .2833 100 10.35 CoD Bol) Zoot mad) ~oeSlail 
9.03 $5.74 3.60 26.14 190 .3888 150 8.70 Jo280 o-00 26.28 177 <S966 
8.55 33.96 2.80 26.59 168 .4783 200 LoD Woes Bo60) Ze.54 Ib jA7S6 
7.50 64.02 2.10) 26.99 149 25075 200 7.05 CRO ooh) ose I cats} 
Tolls 54.06 1.65 26.67 142 .6303 300 6.60 Oe eS Bo.72 IS? .GaKs 
6.40 C4520 Os Boots} as) oes) 400 Bo 18 CMI 2” ZooSik 10) > s Vaz 

500 5520) CHOI W555) B70 Ie seiseil 
Station 20. February Mo, NSBSS ISK), Ite. 32°40'N, 

long. 119°59'W. Wind: W 2- 3. Sea: heavy 

0 Ieee 35.44 5.81 
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Depth Tempera- Salin- Oxy- AD Depth Tempera- Salin- Oxy- AD 
(m. ) ture ity gen (dyn. (m. ) ture ity gen (dyn. 

(dbars) (°C.) (P/oo) (mi/L.) of 10°85 mn.) (dbars) (°.) (S/oo) (mif.) 94 10°56 nm.) 

Station 25. February 24, 1938; 0030. Lat. 31°36'NJ| Station 28A. February 24, 1938; 2000. Lat. 32° 
long. 119°44'W. Wind: NW 1. Sea: moderate 19'N, long. 118°16'W. Wind: 0. Sea: smooth 

0 15.62 orioates iets} ui Gis}  Sy2// 0 IB) s2kz) Clee) Bawls) eybsteyl oil 
10 15.48 Srioil obs) alelsts} Sri? a0 y2y/ 10 14.99 S5e04) Ono) 24.94) 7502) 03017 
20 15.40 Bina Batts eteas) aye S(O} shil'7/ 25 14.93 Sols) Dove! eis SOL als) 
50 Ib) as) Sty stN Cs revtatste) Syzts) GAUSS IS) 50 13.34 S550) Boll, BH .28) AMO las 
75 UD) oh? Son44) Duco e4e il ao) pacdos 75 10.92 Sigon) | Zi) eictels) eal BINNS) 

100 Si2il CAEL ZEW PIERS ASI RE 100 9.84 Borel Gage 25n91) Selle aeooll 
150 10.58 33.48 4.42 25.68 235 .4560 150 Soll SoC Boa adores) IU ose 
200 9.14 Seis analy rAsigral? — ils{0)  atois}s}s} 200 8.92 Saal) | 6G cb e4 SiS Sea 
250 8.37 34.09 1.93 26.52 156 .6438 250 8.26 S459) 1236 26.615 ay bese 
300 ash) VL IY La st0) lsiglsia) Sy A YAILIS0) 300 7.91 34.20 1.06 26.68 142 .5960 
400 6.90 34.23 0.80 26.84 127 .8550 400 7.02 eee, Wd) Sais) WAS 5751010) 
500 6.00 CACO OSA cies OO) mel Se o50) 500 © 6.21 $4.50 0.59 26.99 14 ~8500 

Station 27. February 24, 1938; 0630. Lat. 31°57 'N, Station 29. February 25, 1938; 0030. Lat. 32°30'N, 
long. 119°19'W. Wind: W 0-1. Sea: light long. 117°59'W. Wind: 0. Sea: smooth 

0 15.62 $5.45 5.49 24.66 329 0) 15.42 ereioils) “Boisti eb tshl Sills) 
10 UB 2N5) eric ies aah Ry (ste) yz (OK 8) 10 Usy0) Cleinwleh wacte satotely/  Giols) (OLS? 
25 15201 33.42 5.10 24.68 328 .0819 25 14.98 Swabs) Weras) Beso sO Woe 
50 Do 35.09 4.80 24.67 330 1641 50 14.43 SIGE) DCH? ele) SiOls 1536 
75 13.89 33.69 9.02 24.98 300 2429 75 11.48 VORDUME ORO 4m OR DD 4amrCay 2204 

100 NaBrAS) Beaten LOCK) Bayoeis) peal - wiles 100 10.74 33.59 3.56 25.74 228 .2818 
150 9.23 othO) inate Asic(Ols} Ase Gis 150 9.09 33.91 2.22 26.27 179 .3836 
200 8.28 SOEGLe eno weoeo Ilo deep 200 8.76 34.10 1.86 26.47 161 .4686 
250 8.12 34.17 1.34 26.62 147 .6008 250 8.22 34.16 1.18 26.60 149 .5461 
300 7.80 Sy PA WL 2X0)> 215340) TKO) ahr: 300 7.81 342119) 10" 26.68) 42 erenes 
400 6.75 34.27 0.55 26.90 122 .8036 400 6.97 34.25 0.58 26.85 126 .7529 
500 6.25 34.30 0.32 26.99 114 .9216 500 6.28 34.29 0.33 26.97 116 .8739 

Station 27A. February 24, 1938; 1200. Lat. Bpo Station 30. February 25, 1938; 0500. Lat: 32°36'N, 
OO'N, long. 118°57'W. Wind: SSW 0-1. long. 117°41'W. Wind: 0. Sea: smooth 
Sea: moderate 

0 15.67 UoeOne OLO9i came 
O 15.02 33.53 6.67 24.86 311 10 15.41 33.64 5.50 24:86 311 .0314 

10 14.45 33.00 5.44 24.99 298 .0304 95 15.07 33.62 5.58 24.92 306 .0777 
20 14.09 Sone WHa74e soL0d 94" ys O74S 50 14.66 33.59 5.82 24.97 300 .1535 
50 ISisi25) Sob bb) Aan. pts 1474 75 12.03 33.60 3.91 25.51 250 .2223 

7 11.80 9-38.54 4.90 25.51 250 .2145 100 10.98 33.68 3.16 25.77 226 .2818 
100 10.70 Spiga) bois) GRAS) Bat opal 150 9.68 34.05 1.88 26.28 178 .3828 
150 9.15 Btioiites Bollsy Ascii) Ake}s) osiyfeul 200 9.37 34.20 1.29 26.45 162 .4678 

200 8.40 33.98 2.20 26.45 164 .4663 250 8.80 34.19 1.31 26.53 155 .5470 
200 8.00 Saal Spe leA Deco Ole AS D445 300 8.02 BANON 15  S6uGi) alAzamGoNe 

300 7.65 34.22 1.00 26.74 137 .6150 400 7.05 ~ 34.27 0.58 26.85 126 .7557 
400 6.82 34.28 0.50 26.89 122 .7450 500 6.40 34.31 0.37 26.97 116 .8767 
500 6.20 SYiloAas) (ncbe= Bees IG) seisei5) 

Station 31. February 25, 1938; 0930. lat. 32°38'N, : : On. 
Station 28. February 24, 1938; 1600. Lat. 32 10'N ene. 1i7°Si'W. Wind: ENE I. (Goacleneeen 

long. 118°33'W. Wind: SW 1. Sea: moderate 

) 15.68 33.59 5.62 24.75 320 0 15.57 oriole Balle) evbsts{0) Gill(S) 
10 14.95 es Ins) INS | SYLLC) «SOIR (Ole 10 IgA) gos04 Deol 24590) S06) -Osu 
25 14.62 33.58 5.74 24.97 300 .0767 rp) 14.95 $5.64 5.45 24.95 302 .0767 
50 14.52 BEM 5h62) 24099 299) Sa5IIG 50 12.98 B66) AoA Aon, Sel SIMs) 
75 11.26 Soo Uhl) (eb ates Sy 75 10.94 SIGN Bacill Zack. Zak. AVS 

100 SO ales SIGS Boch) B90 Zils seal 100 IO} U7 65.06 2.64 26.05 199 22606 
150 SNe SIGS  BoZHl ASa0) AS 150 9.56 SYA MO GV ASE IBS 
200 8.46 34.05 2.13 26.47 160 .4563 200 9.40 SEO) IS abe Ib) 4b! 
200 8.01 wysilisy Meals Aaa ZY eel 250 8.96 34.36 0.81 26.64 145 .5106 
300 7.78 34.20 1.02 26.69 140 .6049 300 8.47 outa) Ose{0) AS 7Al IS)  .Bfels 
400 6.92 Dance JOe08) ebeGom e265 oor 400 Wore CYL! OG weastt lei jWALAS 
500 6.06 oy oy, Oss 2750/2 ILL otshySy/ 500 6.45 Sys) (0)-40) dS) lilies! 97/11 



SVERDRUP BT AL.: "E. W. SCRIPPS" CRUISES, 1938 3o 

Cruise II 

Depth Tempera- Salin- Oxy- Teena Tempera- Salin- Oxy- AD 

(m. ) ture it gen (dyn. ture ity gen (dyn. 
(@isaues))  (Aea)) (P/oo) (mi/L.) oy 10°5 n.) (anera) (es) (°/oo) (mifu.) O% 10°5 n.) 

Station 1. April 8, 1938; 0600. Lat. 35°35'N, Station 5 April G5 JISESS ls Ilene. 34°27 'N, 

long. 120°56'W. Wind: -. Sea: smooth long. 121 o4'W. Wind: W 3. Sea: moderate 

0) IL GO Coe Doll woa6rq eats} 0 13.98 SOKO OM OMOCMICAaOG moO 
10 WOe WV? BOs Ds) DoGll Bo 7h— Bats) oOo 10 US 140) BHO) Bos Cas 602 COs 
20 10.50 Boor 472 mooi Zy40) sme) 20 I oer Coes) Hob? Zoos 292 Oar 
50 S)5 10) Swath) AON’ AS OS) ~ Seb callofeyy? 90 Usi5rA0) CoA! Deoo 45605) 2S, dks 
75 9.43 Crone Bass | ods — Isls) — 5 SY) 75 135 10) Swosul Hoe) Zale}  ASl = oayvails) 

100 8). 10) Boo) Soe Beaae lise — sA0ey 100 10.00 Coos Bist) Bock) A0) x ately 
150 8.40 o4:00 2.089 26.44 ll62 = 22887 150 8.56 Cotes Bole aso es) Ins asteu 
200 SB Babs dLZ oe} <ASoil AYP CSS) 200 T2296 CHGS). B54 ) Boca eo) ete 

200 520) SSO IL tc) So eaye 

Station 2. April 8, 1938; 0930. Lat. 34°56'N, ah ee Sate Ae ae ie Pee 
1 + . —}} . + . . . . . 

Noe cae eaNM nS Osis eed TIEN 500 5.68 34.21 0.40 26.99 114 8669 
0) 13.02 CHo40)  So0 Bay Asi 6 

10 12.96. 35.40. B25 * 223 228. O28 Station 6. April 9, 1938; 0200. Lat. 34°09'N, 
290 2 5Oo) Cwosis) Bok0) does) Bre). sOletsts} long. 122°25'W. Wind: -. Sea: rough 
50 10.85 oeoww) . 4h b)5) go.eF gee eleSule7, 
75 9.83 woolly Bolsr2 Dig SH Tae Gllehy72 

100 9.40 Swf Boo) Basis) WS sektsio) Bald Baad SHeee) doco CoS! lee 
200 7.73 OB bodo BdcS IL — {Ofex0K0) 

150 8.45 CHO Bots) ASoZhl IMGs)  acyzst0) 250 7.25 3406 26.66 142 1532 
200 7.87 AAO CO mi cOMDOn m4 on 4065 : . Dia 2 2 
250 7.48 Aes | eso 26n6e) 40 4980 300 6.98 SYS) ~boou Bootes IV see) 

300 Doll ASTI ILO: BGS eh SS EVSe) 400 6.55 34.14 26.82 129 .3560 
400 6.38 04.19 0.77 26.88 125 .6749 500 5.67 34.295 0. 37 Ato) J SASS 
000 5.78 wt BA 0,60) 217500). IL S/S) 

Station 20. April OR See bs Os Late Bile 26'N, 

Station 3. April 8, 1938; 1230. Lat. 34°46'N, long. 119°29'W. Wind: -. Sea: moderate 
long. 121°23'W. Wind: W 2.  laehit 

15. 9) 319 

0 14.16 COcS? O02 BE Sil Hop o 
10 ollis} SH owe) | Be 5 
20 .89 S540) Be 9) 

50 00 O44) De Oo. 
4 4. Ac 

Bio 3 
28 3 
De 2 
I, 2 
Ie 1 
OF 0 
0. 

long. 

Station 27. April 10, 1938; 2200. Lat. 31°40'N, 
3358 ; Hee: Lat. 34°38'N, long. 119°00'W. Wind: W 2-3. Sea: moderate 

Ssbeem Wind: -. Sea: light 
Onn 4acet 1 35047 5-6) 24.815 esi 

14.28 33.30 6.05 24.83 313 10) WW) nd, Bla OLE SOS). ORL 
13.54 33.28 4.87 24.97 300 .0306 25 40 s«d14,68 «= «33.46 5.63 24.87 310 0776 
13.16 33.29 4.90 25.05 292 .0750 50) 13890) 1 S3e46 527 25.03 -eo5 Silbse 
12.60 33.32 5.65 25.19 280 .1465 75 9 13-40 33046 5958 25.14 285 J2257 
MNBO5) $935.35) 4.90 25.33 266 62147 100 mele s6S 133547) 5640 25830) ee7One cau 
9.80 33.54 3.67 25.86 216 .2749 150 9.65 33.67 3.70 25.99 205 .4139 
CROCE GonncEOmcen 30h 175. e372” 200 8.63 33.86 3.13 26.30 176 ~5091 
8.18 34.00 1.70 26.48 159 .4562 250 7.80 34.04 2.10 26.56 152 .5911 
AVON SAN Ce eGNG4a44, 15520 300 Wag3" S405 1) 49 26. 70139) 26659 
PACS Saal On e6a75ur 135 6018 400 6.757 34/24 0.75) 26.87 124 “i7954 
Geshe S4n22) Osan 26,01) | 120) 7298 500 Bi BE Oat Oy Ol0) «IS Sle%s) 
been ) 34026 One8 27.03 110. 18443 



36 

Depth Tempera- aa Oxy- 
(m. ) ture gen 

(dbars) (°.) (2/50) (m1/L.) o4 10°6 

Station 27h. April 11, 1938; 0200. Lat. 31°47'N, 
long. 118°45'W. Wind: -. Sea: rough 

0) 14.41 35.48 6.05 24.94 302 
10 13.99 Sot DoE) Zdo.02 285 
20 14.01 Boots} als) 2608 ZS 
50 13.85 Cath  esil  745).0)5) 85 
75 13.09 Sot BoB) BBall yrs) 

100 IZ 539) Soo WAOS) T2Bae'2 | Zbts} 
150 10.02 Silo Sacks) adetehs) (Zils) 
200 8.43 Sra? maSs) Beaees Ibe 
290 W599 30.9" 2.66 26.49 1159 
300 Wore 34.06 1.73 26.66 143 
400 6.48 ers) “Oaytss  Aaitsts) ly 
500 5) (All $4.21 0.64 26.98 114 

Station 28. April li, 19385 0630. Lat. Bie 52'N, 
long. 118°29'W. Wind: -. Sea: - 

0 14.62 go.04 6.81) 24.94 302 
10 14.20 Se B)(ei/ BIO) ase! 
20 13.47 CoS Oats) bolle Bei 
50 13)..12 Sn G85) Bolas}. Balls) - AYA) 
3) 12.38 33.46 5.64 25.34 266 

100 TNS 9S Soo Doze  Zaokhs)  Eayz 
150 9.42 Gono OOM eeo0Gm 199 
200 8.60 33.97 2.60 26.40 168 
200 8.43 SYN) ANAS Sola? aly 
300 7.92 34.16 1.30 26.70 140 
400 6.23 SA OROSm CORO a lad 
500 SAS) 34.24 0.48 27.00 113 

Station 28A. April 11, 1938; 
long. 118°14'W. Wind: -. Sea: - 

0 14.13 $13}550) Bars aa eb 
10 13.75 33.49 6.48 25.09 288 
20 13.48 35.49 6.40 25.14 284 
50 12.40 35.49 5.55 25.36 264 
75 11.00 35.00 4.46 25.62 239 

100 10.23 Solr) Zbl) aby ALY 
150 8.67 SHS Siacels)  Asioels; TAO 
200 8.32 syl@ls} Ike yAl ache ley 
200 8.20 $4.18 1.10 26.62 147 
300 7.69 34.24 0.88 26.75 135 
400 6.92 34.27 0.49 26.87 124 
500 6.00 SAN Ome oie OA O9 

RECORDS OF OBSERVATIONS, SCRIPPS INSTITUTION OF OCEANOGRAPHY 

1030. Lat. 31°58'N, 

AD 

n.) 

Depth Tempera- Salin- Oxy- AD 
(m.) ture ity gen (dyn. 

(dbars) (°C.) (°/oo) (mifu.) 4 10°5 n.) 

Station 29. April 11, 1938; 1500. Lat. 32°11'N, 
long. 118°00'W. Wind: -. Sea: - 

0 15.10 BI, DoSill BAS Silo) 
10 14.30 S558 HS B00) BG CSOs 
25 13.87 Gone One conlON 288) Ora 
50 12.24 Bos Boots) ZH wos) 5142) 
75 10.30 Solel iUbs) flatts) Ally? s/2A0V2)0) 

100 9.36 Sab oS) Bal) WSs 25K) 
150 8.91 eyROly May soci) ISIS) ot 
200 8.66 eyes) Teck Sabb) BR) dey 
250 8.05 $4.29 1.04 26.69 140 .4977 
300 7.69 oyhoras) (Olefs{0) Sa iyis} eK BIS519) 
400 6.70 Ss) One) AinS3 lel 29 
500 6.03 34.00 Ones) 2704) MO, 8084: 

Station 30. April Ji, 1938; 2000. Lat. 32°26'N, 
long. 117 °46'W. Wind: W 1-2. Sea: light 

0 15.70 Soot Bae Baws) Gill? 
10 15.42 Swe Bolle! Bons) Sl ORL? 
20 13.82 ows Bais ois sb) RSS) 
50 10.76 ejouls) AEROS al etst0) 5 Ls 
75 10.06 do.0e Ball 26.04 199) gag 

100 9.62 Bolts} Bodie Ae IG lists) BA 
150 9.04 SEO) los Aacstsh ets} ce 5)215) 
200 9.02 BNA) de) ASiqtl NY HILSS) 
200 8.58 64.27 0.95 26.63 146 .4893 
300 7.98 Soe Woe Aeon kes) -~/1s(0ls' 
400 6.85 $4.31 0.60 26.91 120 .6893 
500 6.18 34.54 0.28 27.03 111 8048 

Station 31. April de, 1938; 0000. Lat. 32 Onn! 
5 N., long. 117° 30'W. Winds 0. Sea: smooth 

0 15.80 35.68 8.119 24.79) Silé 
10 15.09 Sie) Bay eis} clos} (012 
25 10.65 So ob) BanS0) Bile OOF 
50 9.82 ePioists) As) Becilz IWS 5 WAS 
75 9.59 $4.00 1.60 26.26 178 11667 

100 9.51 $4506 1549) 26.51) 74 eon 
150 8.98 Byres lle) Aecas ilbyZt ..2812"7 
200 8.73 BAse8) OL87 26c0 TA Song 
250 8.65 34.30 0.57 26.64 145 .4409 
300 8.23 Bele) eb AB ee ofaililé! 
400 oeull $4229) Opal) 926585) 5 286459 
500 6.33 GA TOON MOROA congo elGmeood 



COFFNUNUHE OMMM® 

SVERDRUP ET AL.: "E. W. SCRIPPS" CRUISES, 1938 3% 

Cruise III 

Depth Tempera- Salin- Oxy- AD Depth Tempera- Salin- Oxy- AD 
(m. ) ture ity gen (dyn. (m. ) ture ity gen (dyn 

(dbars) (°C.) (foo) (m1/L.) of 10°6 n. ) (dbars) (°.) (S/oo) (mifu.) 94 10°6 n.) 

Station 1. June 13, JSkis}s IO, Ikeye. 35° O3'N, Station 95. June 14, 1938; 0800. Lat. 34°28'N, 

long. 120°55'W. Wind: WNW 3. Sea: moderate long. 121°54'W. Wind: 2. Sea: moderate 

0 13.85 Ewes Boas Bo.02 eAgh) 
10 iS peuvale Soe4 Gals 2Zor03) 294 30294 
20 13.69 CwiGul Bateks)) Zoe BSel » (ORS 
90 ele So Dos Co.68 a7 sila) 
75 9.63 B68 Bobs) 25.96 Boy 1954 

100 8.90 Coes Bole Aoaes IL  ~aesg 
150 8.50 CEO) OO) Sets INES ert) 
200 8.18 C4 JUL 10 eooeo bil aoe 
200 7.60 $4.17 1300) 26.70) 159 24809 
300 7.00 Cy I OnE Boos ee Stel) 
400 6.43 Cro) Mowe “Aoscis geass saa? 
500 55 7/5) MiSs Osis 27508  Iuul sh? 

Station 6. June 14, 1938; 1330. Lat. 34°07 'N, 

long. 122°25'W. Wind: NW 3. Sea: - 

0 15.10 Cols Hoes) Bob 640) 
10 14.90 Cols Bess) PAO? Sete} CES) 
20 14.82 Coll Collis Geo bie) Boy Wes 
50 13.65 Goelo Onde Aaa Silas 659 
75 11.70 Sool,  Ool4Zh Boel BUS ocexisiil 

B ae 10.25 ee Ash) Ao AS  ociOIls 
: te, ORGY GIN 50 8.50 33.83 3.42 26.30.1176 . 4018 
ee nea 200 7.80 33.93 2.94 26.48 159 .4856 

200 7.07 SoS Bo fl Bec6l 147 bez 
0 13.75 33.39 6.08 25.01 296 300 6.60 $4.00 2.06 26.70 139 .6336 

400 6.05 Saal OM OR GoM cone Om mlciienet 656 

Bs eee Boer Wares) goat aye 0741 zs : 2 
5 69 35-65 5.00 Dalek 40 .1412 fo) 
7 10.50 33.80 3.64 25.94 208 .1972 » 1958, 2000. lat. 33 481N, 

100 9:03 33.86 3.15 26.24 181 .2458 Wind: 4. Sea: moderate 
150 8.87 44.05 2.24 26.40 166 .3526 
200 8.10 S08 68) AS b) ee — oC ss) Datsls) Betomie ats 
200 7.70 SA eSB) 26563 W45) S4863 06 5.95 24.06 339 .0338 
300 7.44 Wa i BSo70) Is®) jabs 05 5.95 24.55 340 .0847 
400 6.39 C4 BIL O65 ASoSi0) iazik leisy alls) 5110) BAIS BO  oille's) 
500 9.78 As Wav) 2 ik ie oteXoKts} a? 9.00 29.35 265 .2358 

Swioo LOS 457s) e228 j2ge9 

Station 4. June 14, 1938; 0330. Lat. 34°36".5 N, 83.76 3.88 26.2) 7183) S98 
long. ion zon, © Wrage =. Gane 2 cwoske Bae) Aoo4ks} JUS) ates) 

ee ee ee ee Sig “Bors Bec) zis) sHaIo) 
0 13.90 3337 22 24.96 300 CeOE LCS) Oo TS «IS. Co CBA0) 

Seedy howls Aes BO). E00) 
10 13.84 DOOD a6 24.96" SO 0301 34.15 0.60 27.02 110 .8750 
20 13.83 04 dal 95 Ge sOas ‘ ; i 



38 RECORDS OF OBSERVATIONS, SCRIPPS INSTITUTION OF OCEANOGRAPHY 

Depth Tempera- Salin- Oxy- AD Depth Tempera- Salin- Oxy- AD 
(m. ) ture ity gen (dyn. (m.) ture ity gen (dyn. 

(abars) (°C.) (°/oo) (m1/L.) of 10°6 m. ) (dbars) (°C.) (°/oo) (mfL.) Of 10°5 n. ) 

Station 8. June 15, 1938; 0600. Lat. 33°08'N, Station ll. June 15, 1938; 2100. Lat. 33°48'N, 
long. 121°58'W. Wind: NW 2. Sea: moderate long. 120°42'.5 W. Wind: 1. Sea: moderate 

0 14.60 33.18 5.85 24.68 328 Ole M4 20l= 135552 (68a. e4sse eee 
10m 446-5309". 9 24563 382) 70830 10 13.90 33.29 6.23 24.90 306 .0308 
25 14.46 35.12 5.93 24.65 330 .0826 2D WS AV6s GSS255 6ell7 = 24 SG sl Ones 
50 12.82 33.09 6.19 24.97 301 .1615 HO) We 4 33854 5645) 25643) 57 ee 
Woy Le.09) BSS) 5.285  Phs15 a 286, 2549 75 9.95 33:59 4.07 25588 . 215 «seam 

HOO!  MlOF82) 35-495 5.18 | Bos65 257 7.3008 100 9.43 33.70 3.67 26.05 199 .2569 
150 10:75 33.85 4.16 26.05 200 .4095 150 8.48 33:87 2.93 26.33 lve esaer 
200 BiV4e 935.95 = Rava 2665 4a 173.) S50R7 200 7.60| 683.95 2.44 926.52 ba) Saisie 
250 7.85 34.04 1.82 26.56 152 .5839 250 7.40 34.07 1.48 26.65 144 .5057 
300 Veron OLD) Lee peGeve. 187 sG5bi 300 7.26 34.17 0.90 26.75 135 .5755 
400 6.43 34.18 0.67 26.87 125 .7871 400 6.68 34.26 0.47 26.90 122 .7040 
500 BiG. 54.23 0-61 26.99 103 9.9061 500 5.90 34.30 0.35 27,03 110 seen 

Station 9. June 15, 1938; 1130. Lat. 33°30'N, Station 12. June 16, 1938; 0100. Lat. 33°53'.5 N, 
long. 121°28'W. Wind: 0. Sea: moderate long. 120°27'.5 W. Wind: NW 1. Sea: light 

OW 46h SSS.) 6.04 24g2 8305 OQ} ASESbM (3S sbi -GaOi coe aes 
10 14.39 33.53 6.47 24.99 298 .0302 10 13.35. 33.70 6:20) 25.34) p65. eoews 
25), 4.23) 9 93553 6.25 “25.02. 296° 0748 25 12.23 33.69 5.40 25.54 245 0656 
50). a0") 35261-5230) 25.62 - 239) 21417 50! 11.60 933.70 4.70 25.68 2535 eae 
75 9.85 33.67 4.90 25.96 207 .1975 75 9.70 33.74 3.56 26.04 199 “Jiyod 

100 9.03 33.81 3.09 26.20 184 .2464 100 8.98 33.80 2.72 26.20 184 .2278 
150 8.30 33.94 2.40 26.41 165 .3336 150 8250° 34.01 1.78 26.51 155.) sane 
200 M4808 (S450). 2ielee26e59 149. Aen 200 8.55 34.18 1.30) 26.56 152 y3eee 
250 7.00 34.07 1.65 26.70 138 .4839 250 8.07 34.23 0.92 26.68 141 .4621 
300 6.67 34.13 1.11 26.80 130 .5509 300 7.70  :34.23 0.80 26273) IS7e masa 
400 6.20 34.23 0.50 26.94 118 .6749 400 6.98 34.24 0.59 26.84 128 .6641 
500 5.68 34.26 0.40 27.02 110 .7889 500 6.17 34.24 0.37 26.95 ie) S7eyt 

Station 9A. June 15, 1938; 1430. Lat. 33°36'N, Station 13. June 12, 1938; 2100. lat. 34°09'N, 
long. 121°13'W. Wind: NW 1. Sea: moderate long. 120°15'W. Wind: NW 4. Sea: moderate 

0 14.70 "35.53 6218 24.92 304 Or. DS40" 2635582) bales lemesi 
10 14.69 33.48 6.22 25.01 296 .0300 10° 13:15)" 33.81 6.18 925.46 253 seozas 
a iors ee eae pos eee ue 25 12.45 33.79 5.20 25.58 242 .0626 

75 9.89 33.68 4.18 25.96 207 .1946 au BESS soca Se lod eat) 1a LG 75 9.35 33.96 1.94 26.26 178 .1634 100 Quiles 935573 eSs55) 26a 192 32445 
150 8.25 33.89 2.93 26.38 168 3345 100 9.20 -34.02 1.6% 26.53. lye ee07e 
200 7.85 34.05 2.17 26.55 152 .4145 150 9.03 34.09 1.40 26.42 -165 .2914 

250 75s) 94.10 1.56 26.65 144 .4885 200 8.77 34.19 1.05 26.54 154 .3712 
300 (elSe es 54215 dG 26074 136 25585 250 8.23 34.19 0.90 26.62 147 .4464 
400 6.35 34.18 0.72 26.88 124 .6885 200 2555 —-34.17 0-850 126. 7c 159 ero 
500 DIA see NORSC. 27. 02 0 IMD aS060 

6 Station 15. June 11, 1938; 0730. lat. 33°34'N, 
Station 10. June 15, 1938; 1800. Lat. 33 42'N, long. 118°29'W. CA aulG) Sis. eneoian 

long. 120°57'.5 W. Wind: -. Sea: - 

0 17.45 33.65 5.86 24.59 355 
OR eon ao Ome Om 10 16.96 33.65 6.09 24.50 344 .0350 

10 14.20 33.48 6.08 24.99 298 .0302 25 13150 33.48 6.07 25.13 285 0730 25. 12.68 33.62 -5.69 25.40 9259) 20802 
50 11.47 33.59 5.27 26.61 240 1395 50. 10319 (35.67. "367 25.908 22) edsem 
25 9.63 33.69 3.76 26.01 202 .1947 75 9.355 Crinekt mos Boal? isi —Ifesso 

100 8.91 33.79 2.75 26.20 184 .2429 100 9.06 Sigs) Boel Aoadie U2 29) 
150 8.50 33.95 2.25 26.39 167 .3307 150 8.69 34,113) W615 (26250 Lob) Silag 
200 7.79 $4.04 1.91 26.57 150 .4099 200 8.57 34.23 1.18 26.60 148 .3919 
250 7.08 34.07 1.53 26.69 140 .4924 250 8.22. S425) 10675) 26567 leu eee 
300 6.48 34.07 1.39 26.77 152 5504 300 7.77 34.27 0.66 26.75 135 .5356 
400 6.07 34.18 0.62 26.91 120 .6764 400 6.98 34.30 0.42 26.89 123 .6626 
500 Boe BY A saa Bo) ial Syeils) 500 Gr 18s S4252 Ossie 7 20m oe S om 



SVERDRUP ET AL.: "EH. W. SCRIPPS" CRUISES, 1938 39 

Depth Tempera- Salin- Oxy- AD Depth Tempera- Salin- Oxy- AD 
(m. ture ity gen (dyn. (m. ) ture ity gen (dyn. 

(Gisaies)) (eo) (°/oo) (m1/L.) of 10°58 n.) (dbars) (%.) (°/oo) (mif..) G4 10°5 n.) 

Station 16. June 11, 1938; 0400. Lat. 33°25'N, || Station 19. June 10, 1938; 1000. Lat. 32°30'N, 

long. 118°45'W. Wind: W1. Sea: light long. 119°35'.5 W. Wind: NW1. Sea: moderate 

0 17.48 Cools) Dial eA aes cae 0 14.00 Brollé: “a(S AE BilS) 
10 17.05 SERGV me Daomiede 0). 645) 0349 10 13.82 ree HS Oe) By. ORs 
20 alt aenli Sul DGS. Bdss0) 2eS sOWSS 25 13.70 Boo eee e4aBom Sid, AO7Sil 
50 10.29 RoW ALCO: BosGil Bilal Ao 50 12.05 Ce 1) HA. 25.20) P20 Sas 
WD) 9.94 Bwo8 Bold) Adsas les pAlsyeil 75 11.00 Cwio We | 2A) Bae BOY oO RIl7s) 

100 9.38 SAO Ibe Zoos ON sess 100 S)5(0}5) Sofa, Booil “BSsels M0) gays 
150 9.04 CoO) dA O60) IP SZ) 150 8.30 33.93 2.80 26.40 165 .3601 
200 8.85 Cee W695 Adgiits) 10). cis 200 7.80 34.03 2.03 26.56 152 .439% 
200 8.56 DAR SONe ONGIRS 2oK6bn 4a 4637 200 7.40 $4506 1576 726.64. 144 75135 
300 RO SIL Oss “Bootle: eva .oeee 300 WO) SA Ome ean Uae Ont Omens OMI SOO 
400 6.87 CAS) Webs “BSsisis) “Mae aeiel0y2 400 6.60 Croc) OG AS.Sky Ils} 7103 
500 6.26 34.30 0.40 26.98 ld .7787 500 6.05 SACOM ORO OMm ci O Sue ell Ole e a45 

Station 17. June 11, 1938; 0000. Lat. 33°16'N, Station 20. June 10, 1938; 0600. Lat. 32°26'N, 
long. 119°00'W. Wind: 0. Sea: smooth long. 119°54'W. Wind: W 2. Sea: moderate 

0 16.70 $3.70 “6.15 24.60 334 0 14.60 DOTCUMMOSOIL ree OMe. 
10 16.64 wns) Dos ZHo6O) Ge) see! 10 14.34 Beal)  BoS0° Bao ne) Bed OKs 
20 13.24 C508. DSB Zone Bre Wes) 20 14.18 DONC Os OGm es Cone ole 0805 
50 10.70 BOG ACO) Bais) Bat gllZols} 50 13.40 Sooo O05, Zoo? “2g > silat, 
75 Oe al Bio Boe Bdollis) WS silSZ0) 75 11.70 Be) | Bindi) Bee. Bais) Cee 

100 9.28 G4 Oil Bs0O0) Aeccil  y4e seal 100 9.98 $5009 4519) .125288) 12116 32859 
150 8.93 CA ell Weel BS bS sb GGHIESIIL 150 Soe) Cwios). Ooml geome Ils}  ocxelayt 
200 8.74 $4.26 0.95 (26.60 148 35946 200 7.78 $4.00 2.1 26.04 154 .4654 
250 8.45 34.31 0.72 26.68 141 .4668 200 Psd) SoTL SG) io AO) IIIS) SSIS 
300 Last CSO On7e AaoWS Wee qaes 300 7.00 Cine  Oo9? 2o088 28) 604 
400 6.90 CA ol O45 Bossik~ UB  yeSzil 400 6.61 CaS) Wook BSS IOUS) ~ ovzIs) 
500 6.18 CS Oss: Bro@e Ih oVVgik 500 9.89 SATCU ORSIE varOs a0 exB454 

Station 18. June 10, 1938; 2000. Lat. 33°07'N, Station 21. June 10, 1938; 0130. Lat. 32°22 'N, 

long. 119°13'W. Wind: NW 1. Sea: light long. 120°11'W. Wind: W2. Sea: light 

0 16.25 BOs as) Caos cas 15). 95 Sins BeGS BA58 Bes} 
10 51S) Cn (0) Bes Biota weet SOR 10 ID BS) Siocis) Dok ZAG Se CES) 
20 ROS BOOS: Does  ZdoA2 Za oOo 2) 15.50 Bows: Dos une Ge Ce 
10) 9.94 S10 Bos B2odsSe Bole a Aesss) 50 14.20 Siooul: Das) BASS: BZ  sileLo 
149) ORS CaSO” Boas Booey ules) —siletstss 75 1295 ORO OMRON eco et ae OOM COCO 

100 8.79 Coogee Robe Boob IAL oeasks 100 11.16 S54 AS) 2b BAS) (OE? 
150 8.78 CIS IB AS .248) leis} SSallO}5) 150 oan! DOMOSN OOM COO An cO Ome 4nie 
200 8.60 34.30 0.87 26.65 143 .3857 200 8.48 Bos 4500) eawis, NSIS!) .eOKSvet 
200 8.03 Saye ONO wicOntoue lool | «4090 200 7.69 COL Zot Ade lib 5 Stseys) 
300 WoWAL S480 O55 Boorse) Is ~b225 300 7.62 SA to coool Om 6626 
400 6.71 CAO) Ook BScSB) TUS) pfe4ksKo) 400 6.97 wash On) “aSicthi  ale4l = Ayes) 
500 6.08 GAS  Oosts BYcO, IO oe) 500 6.20 Coo Osee 2f.02 Abt Sila 

Station 18A. June 10)5 ISBSS WEOOs Weng. 33°00'N, Siler Bq, dionaisy CJ SESS uO 0), denn. 32°17'N, 

long. 119°26'.5 W. Wind: W1. Sea: moderate long. 120°29'W. Wind: 1-2. Sea: moderate 

0 16.30 Cots OoOll Ao ek eet 0) 16.20 Cobre, Balle bs Ole) Cy 
10 ask CHo08 6.02 24.77 Gils) s0ea2 10 16.18 S500) Hoe Ako Bete OtSIS} 
20 12.60 Coos Do4s Basti BI “SOW IIL 25 16.16 Oon44 5.76 4505) S42) 30848 
90 So W/5) S570) S20! 26.04 198 13115 50 14.77 Sma | Dosa (Gehl) yy AUS iys} 
75 S208 Hse) BoA BSsAs del ALAS) 75 14.30 SH - Oil CASS SOK 2459) 

100 8.85 S62 Bole “AdcGil- yee Gee 100 1455) BGO) Oo 4b Bbaks oy ohulil 
150 8.65 SAPs Oat OO ee OO OOM: 150 9.40 CORO ee Oe eco A mn cO0m e459 
200 8.40 Cu OLS © Salk aly Gaxetlil 200 8.20 BoC Golly “ASA! NE oil 
200 7.85 oes OB Ze.75 Ws 52506 290 Woe) SIO Boll) Coiowe - IES q(6x044s) 
300 fo Alo) 64529 0.68 26.86 124 5154 3500 6.98 64.02) 2.15) 26.67 142° (6784 
400 6.05 CSO) O40) Bans 1 see) 400 6.20 SOS} IGM) aSjatshiL > Tkei0) Sele 
500 6.00 ote) Ones) ays alike; eyeyoy4t I 500 3)51010) C4ee Ono8) 2O298 = ele ye 9364 



RECORDS OF OBSERVATIONS, SCRIPPS INSTITUTION OF OCEANOGRAPHY 40 

Depth Tempera- Salin- Oxy- 
(m.) ture ity gen 

(dbars) (°c.) (°/oo) (mi/L.) Ot4 10°65 n.) 

Station 23. June 9, 1938; 1400. Lat. Bil 54'N, 
long. 120°50'W. Wind: NW 2-3. Sea: heavy 

) 16.56 33.91 5.69 24.49 345 
10 16.20 30.48 5.74 24.55 340 0542 
29 16.19 Boss Daven e+.06m wae | 0804 
50 15) 5835) 35.45 9.65 24.70 326 .1689 
75 14.96 33.59 5.09 24.88 310 .2484 

100 14.40 30204 (9.68) 2o.07 292) soa50 
150 TL A) $0.69) 5.08 25.74 229 24538 
200 Selly Selo, 4204.26.14" 1192) 5590 
200 8.10 35.92 3.36 26.43 165 .6482 
300 7.50 SoAOOMEsR OOM TeOROl ml aB i eiaos 
400 6.42 yt Wa) aoa) eS) fee's) 
500 5.65 Lo Ons Hssis. Waly eieizs) 

Station 24. June 8, 1938; 2230. lat. 31°11'N, 
long. 119°56'W. Wind: 1. Sea: moderate 

0 15.70 $5.41 9.85 24.61 354 
10 15.54 See)! BRS) REGS) Sy SOE 
20 15.54 $6.40 5.67 24.64 352 08351 
50 14.57 Boss OeONie+G0) ola: 656 
75 1B 70 Sind) aCe 2a. 286.28 

100 12.00 Shighb)- pia(0b) Zee) EE sells) 
150 9.53 33.74 3.44 26.06 198 .4210 
200 8.35 Bisel IUCR Asa GES cialis 
250 7.98 CYL 0) GREE Ba USO) See I00) 
300 tetG $4.16 d25 26.67 145 36632 
400 6.22 SHRI, O)a8is}  rAsiotels) ike) SY/S16)5) 

Station 25. June 8, 1938; 1630. Lat. 31°30'N, 
long. 119°26'W. Wind: NW 2. Sea: heavy 

0 5; S)il. SCE az BEACH) et0) 
10 15.50 SHisOll Godly AS Ae sis GOR 
20 14.33 38-49 6.16 24.97 300 .0792 
90 12.56 Sisk Bisi0) zee) Aetehe  CIASTS) 
i) 11.16 Bessy Aes BBs eee srallizto) 

100 10.50 33.64 3.94 25.82 220 .2690 
150 8.10 33.94 2.93 26.44 162 .3645 
200 7.43 34.02 2.58 26.60 147 .4417 
250 6.92 S404 2,05) 626570) 159) yeolls2 
300 6.91 SLs) G2 So) ~ TE“ atetila! 
400 5.80 34.14 0.73 26.92 120 .7084 
500 5) 8) 34.28 0.36 27.08 104 .8204 

Station 27. June 8, 1938; 1130. Lat. 31°48'N, 
long. 118°58'W. Wind: NW 1. Sea: moderate 

0 16.50 33.69 5.74 24.62 334 
10 16.34 S58) B.C) ZAC) SEG — ORS 
25 13.25 Bo) Sos BD BIL OSs! 
50 12.12 Soo” O60) 20.47 "20d S466 
i) 10.68 $o-0l 4.40 925.577 225 = 2064 

100 9.48 Cao Bos? Bo.0) wey seat 
150 8.37 CHD “Bolle ASas6) GY (oss) 
200 Srl OO Fel AG wecOnOOh 4S me s4 297 
200 7.63 SELIG dec) ans) zt) Seo 
300 oll) 34.22 0.74 26.80 130 .5692 
400 6.24 So Wn.68 26.98 Ils  egily 
500 5.85 SAS OM OROOM Ce 4 OOM OS, 

Depth Tenere Salin- Oxy- AD 
(m.) ure ity gen (dyn. 
(dbars) (8c. ) (S/oo) (mfAL.) 54 10°5 nm.) 

Station 27A. June 8, 1938; 0730. Lat. 31°58'N, 
long. 118°43' 5 W. Wind: QO. Sea: light 

0 16.75 $3.08 8.78 24.50 344 
10 16.65 33.97 5.44 24.51 $43 .0344 
25 13.69 SoS BoA Boil asm sill 
50 11.88 $5.64 6.24 25.58 243 .1467 
79 10.82 $5.66 4.36 25.78 224 .2051 

100 9.31 SoG) WOReON LOWS) | LOM eon 
150 8.18 34.04 gol 26.01 156 25458 
200 7.87 $4.13 1.57 26.63 145 .4190 
250 7.26 SAG Uae 6e 7 i oee SOO) 
300 6.64 Sybil) 52) Assets} ze) Blyth 
400 6.33 34.24 0064 26.95 1S Gass 
500 5.84 SE AO) Onc TASS II\s) 3 7/SI215) 

Station 28. June 8, 1938; 0230. Lat. 32 °05'N, 
long. 118°28'W. Wind: W 2. Sea: light 

0 WSS SONG OnOOM a4 OO ae) 
10 17.01 Sout (O89 Be.04) Srl O54 
20 Gade 33.64 5.92 24.64 331 .0847 
50 11.06 SOsG) OsGl COs ae melas 
75 NOLAN. $0018) ese 20.99) 204 208e 

100 9.35 OPIS) oth) Aso IS) 25S) 
150 8.60 $4.05 2.34 26.45 161 .3413 
200 8.71 S4sa0 IS 26.06) dib2) alg 
290 8.02 eer) CO) A570) leis) 34S 2 
300 7.66 54.2 0.65 26.81 130 .5595 
400 6.71 34.30 0.41 26.93 119 .6840 
500 6.09 ylcery (Oars) r/o lal a Fs}s10) 

Station 284. June 7, 1938; 2300. Lat. 32°12'N, 
long. 118°13'W. Wind: QO. Sea: light 

0) 17.35 33.70 5.64 24.45 349 
10 17.20 33.69 5.84 24.48 347 .0348 
20 17.14 33.64 5.98 24.45 349 .0870 
50 IU GYs) 35.60) 4.0/7) (25.62) Zod 60e 
75 10.35 Ses), Sewtsl rect) ail Pail7/il 

100 SBE Soe80) Bale ZOnl6)) TESieee6ins 
150 8.36 34.00 2.39 26.46 161 .3545 
200 8.18 $4.14 1.72 26.09! 149) 54520 
250 7.60 34.17 1.46 26.70 1389 .5040 
300 Woe 34.25 O.94 26376 se s5iae 
400 6.96 34.51 0.45 26.90 lez ~7002 
500 6.16 ELSES EA ais IMI tssiy/ 

Station 29. June i, ISHS Mss Weng, 32°19'N, 
long. 117°59'W. Wind: WSW 0-2. Sea: light 

0 W612 Sole Doll eet sO) cles 
10 Wore Soo Boll) elec e515) SOI) 
25) 14.65 33.48 6.30 24.89 308 .0808 
£0 11.07 33.08 4.94 25.67 234 .1486 
79 10.09 Seis) Boll  2o,SH5 Zl) zfoy4til 

100 SOY Hoes ZotD wo 40) seb 25a 
150 9.17 34.10 1.65 26.40 166 .3408 
200 8) 20) 34224 107 26.50) 158) 2428 
200 9.00 $4.29 0.80! 26.58) T5il 74990 
300 8.46 CEE) Osrs Aa.60 WE oBieZo 
400 7.45 34.1 0.46 26.83 129 .7085 
500 6.56 Byer (oK0) ASS SiS ILM fe P15) 



SVERDRUP ET AL.: "E. W. SCRIPPS" CRUISES, 1938 4] 

Depth Tempera- Salin- Oxy- AD Depth Tempera- Salin- Oxy- AD 
m. ture ity gen (dyn. (m.) ture ity gen (dyn. 

(eibeses))  (ee)) (°/oo) (m1/L.) of 10°6 n.) (dbars) (%.) (2/oo) (mif.) 94 10°6 n.) 

Station 30. June 7, 1938; 1330. Lat. 32°29'N, Station 31. June 7, 1938; 0830. Lat. 32°36" .5 N, 

long. 117°43' W. Wind: 0. Sea: smooth long. 117°30'.5 W. Wind: 0. Sea: smooth 

0 18.39 33.75 5.65 24.24 369 0 17.995 33.61 5.79 24.24 369 
10 Ol 35.69 95.66 24.31 363 .0366 10 17.62 33.62 6.00 24.32 361 .0365 
20 15.44 33.61 6.21 24.82 314 .0874 25 13.28 33.90) 6.10 25.19 279 .0845 
50 11.36 Sob COV) ea.  2aie) Ibe 50 10.84 $3.09 4.36 25.72 229 .1480 
79 9).92 Boos BoOl Be0k  A0o sail 79 9.78 Sols BoD B04 Is) oaoils 

100 9.37 Co BoSS BSoe4s Mel 25 s)0) 100 9.47 BBnew) Bolero, edd Mets} o24'S)s) 
150 Seals) 34.12 1.80 26.42 164 .3452 150 8.81 34.04 2.18 26.41 165 .3381 
200 9.04 Daa Com eS) C6 hOO loon 4200 200 8.53 $4.17 1.52 26.56 152 4173 
250 8.63 34,26 1.09 26.59) 150) <o012 250 8.24 $4.22 1.20 26.64 145 .4915 
300 8.32 34.28 0.85 26.68 142 .5742 300 7.89 34.28 0.95 26.74 136 .5617 
400 7.50 34.33 0.56 26.84 128 .7092 400 7.10 Sel ORD 2688 24 69k? 
500 6.36 34.30 0.45 26.97 116 .8312 500 6.02 34.32 0.34 27.03 110 .8087 



42 RECORDS OF OBSERVATIONS, SCRIPPS INSTITUTION OF OCHANOGRAPHY 

Cruise IV 

Depth Tempera- Salin- Oxy- AD Depth Tempera- Salin- Oxy- AD 
(m. ) ture ity gen (dyn. (m.) ture ity gen (dyn. 

(dbars) (°C.) (°/oo) (m/L.) of 10°6 am.) (dbars) (°.) (C/oo) (mfA.) 54 10°56 nm.) 

Station 1. August 17), 19685 0700. Lat. 35°02'.5 N,|| Station 5, August 18, 1938; 0100. Lat. 34°28 'N, 
long. 120°56'.5 W. Wind: QO. Sea: light long. 121°54'W. Wind: W1. Sea: light 

0 14.75 Spiewle) ects eelevis} = ciilis} 0 17.30 35.20 9.80 24.10 382 
10 14.01 SonOLE OV CO mee aun OOD sake 10 16.99 Spier alo) Beka Bil SBI) 
Poe all Gon emssdes 4a16 beso woe sONO7 eB aoe oe ee et SI ae ee 
50 it SII) SIS) ALO Rs) RE. Iisa 75 1164 33.08 6.10 25.18 28] 2498 
79 10.42 SRS meee. Aaya [0) ails | Gilet 100 10.96 33.30 5.30 25.48 253 3166 

100 SS JoROs OOM cos Olenlot saeco 150 9.10 3376 3.65 26.15 190 14274 
150 Socal Sis) Iheeis) AAO) ey Bais Is} 200 7.92 33.94 3.95 26.47 160° .5149 
200 8.83 $4.14 1.28 26.49 159 .41196 250 7.41 34.01 2.54 26.60 148 .5919 
250 8.22 34.16 1.30 26.60 149 .4966 300 6.91 34.05 1.82 26.70 139 .6637 

x 400 5.81 34.11 1.34 26.90! 22 7942 
Station 2. August 7p LOSS SOR lat. S4n060 -5eN.) a o00 Salis SE 16 Oe Olle Leslee Or, 

long. 121°07'.5 W. Wind: O. Sea: light i a 
Station 6. August 18, 1938; 0700. Lat. 34°09'.5 

Gl) 15.60) S323 660 24.55 339 long. 122°15'W. Wind: 0. Sea: light 
10 14.62 Cicily (0) AR eSIIG) GO F2Ae) 
20 14.42 $35.44 6.10 24.92 306 .0798 iG aeue eee re Bria ope 0380 
50 135 1883 eaves) a1) Fae Ce Glleyz0) 25 16.67 33.14 5.90 24.18 375 .0943 

100 10.22 orice) Seis) SH ARN Bele) 75 11.50 33.14 6.00 25.25 274 .2541 

1509.45 35.94 2.15 26.23 182 .3730 100 10.73 33.29 5.35 25.51 250 .3196 
200 9.03 34.05 1.90 26.38 168 .4605 150 8.97 33.77 3.65 26.18 187 .4288 

300 8.05 34.15 1.20 26.61 148 .6185 250 7.38 34.00 2.70 26.59 149 5958 
400 7.28 SAL ole Oniicbe1Gn wloon eZ D90 300 6.92 34.01 2.02 26.67 142 .6686 
500 6.38 34.24 0.42 26.92 121 .8860 400 6.02 34-06 1.00 26.82 128 s80R6 

d 500 5.48 S427 OFA 26.98) lb eo2ei 
Station 3. August 17, 1938; 1530. Lat. 34° 46'N, 

long. 121°23'W. Wind: W 1. Sea: moderate Station 7 Sees 18, 1938; 1300. Lat. 33°50'N, 
long. 122°55 Wind: 0. Sea: light 

0 18.36 33.02 9.99 25.9] 400 
10 16.97 go.00 6.02) 24.20 374 [03587 0 17.30 $5.27 6.00 24.13 379 
25 16.43 douse 6.12 924542 352 {093 10 16.48 So.ee, Ose 24.09 Soom Woe 
50 11.60 BeeO ONG OReOuc ie uO 25 15.29 S001? 6.25 24.02 345 0993 
75 10.57 Sods) Gaskl EBB bs) eee AAR bil 50 11.65 30.00) 6.05 25.116) 282 1682: 

100 10.09 35.60) 4:38 25.86 2117 .2925 75 10.80 bBioees Birt 224s) Bibb) 26S) 
150 8.58 35.84. 3.99 26.29 176 .3907 100 9.78 $3.01 4.55 25.84 218 .2946 
200 7.63 $0.96 3.08 26.00, 154 24732 150 8.62 So09 2et0) 26554) Wie ogall 
200 6.82 $4.01 2.12 26.68 140 .5467 200 fotshil Sono I e400 ORO LOD ee 76o) 
500 6.20 S450(0 Woe Cosco eee oulay, 200 Waa 34.04 2.08 26.63 145 .5489 

- 400 59.90 SAE ORuaoOr om el Ole 7OOr 300 6.68 34.00 1.90 26.69 140 .6201 
500 5.86 GA Cen Os40 toon lle Sei 400 5.68 $4.14 0.92 26.93 118 .7491 

= 500 Bo il 34.21 0.46 27.04 108 .8620 

Station 4. August 17, 1938; 2030. Lat. 34° 37'N ; 0 
OPAg eee ee , Station 8. ust 18, 1938; 2200. Lat. 33 00'N, long. 121°39'W. Wind: 0. Sea: light Tene oan: Uiads Qumices, mace 

0 17.20 35.29 6.02 24.17 375 0 17.30 33.18 5.50 24.06 386 
10 16.42 35.6. 6.000 24229 364 -0570 10 16.74 Sein) Bei eels} iss) (02180) 
25 16.38 35-51 6.07 24.38 356 .0910 25 NGG) jar,  ofets} att ats) Sits AOS 8i0) 
50 12.41 ei) Ook ZaeOWl BS Cis 50 12.45 Seems (00) a5 ase Abe 
75 I 17 35-18 5.73 25.34 265 .2426 1) ILLS AO) CII) Bosh) site eeeh a rastaii/ 

100 9E76 35.40 4.68 25.76 226 .3040 100 9.50 Ceiisb) ordl) Beads) iS) E05) 
150 8.40 Spas Sees) Bsess IR  a208%) 150 8.29 CHOSE wos) esZol ileey oasrels! 
200 7.78 35-99 2.60 26.50 157 .4857 200 8.39 Soe 50) 26.05" Note 4586 
290 Hell) SweSby Baby B5ob18) la) sass) 250 8.13 eee Abe) Aen(er) IZ) Case fe) 
300 6.95 SOR Ie ASB WAS AGES 300 eae SA aLOy Soe 69m) 40) 6056 
400 58h 34208" 0595) 26.85) 26 = 7695 400 6.17 542135 + 0).98 26.86) Sea 7s 
500 Dod $4.12 0.62 26.98 114 .8895 500 9.97 $4.20 0.58 26.98 Jd 858i 



SVERDRUP ET AL.: "EH. W. SCRIPPS" CRUISES, 1938 43 

Depth Tempera- Salin- Oxy- AD Depth Tempera- ae ae AD 
(m. ture (os gen 2 (dyn. (m. ) ture (dyn. 

(dbars) (“C.) (°foo) (m1/L.) of 10°56 mn.) (dbars) (°C.) (2/50) (nl /L.) Oz4 10°6 n. ) 

Station 9. August 19, 1938; 0330. Lat. 33 °26'N, 
long. 121°43'.5 W. Wind: Wil. Sea: light 

Station ll. August 19, 1938; 2000. Lat. Boe 45'N, 
long. 120°42'.5 W. Wind: NW 3. Sea: moderate 

0) 17.45 33.74 5.97 24.46 348 0 17.80 33.68 5.78 24.33 361 
10 Bea 35.70 5.85 24.47 348 .0348 10 17.29 35.68 95.86 24.46 348 .0354 
20 15.13 55.60 5.61 24.88 309 .0841 29 16.40 35.68 95.82 24.66 330 .0862 
10) 11.80 33.08 4.50 25.04 246 .1535 50 12.50 $3.00 9.28 25.38 261 .1601 
70 10.13 65.80 3.01 26.01 202 .2095 79 9.92 $3.00 4.10 25.86 217 .2199 

100 9.42 $5.95 2.00 26.25 182 .2575 100 9.00 $5.75 3.90 26.14 190 .2708 
150 8.90 64.15 1.58 26.48 158 .3425 150 8.13 65.99 3.00 26.49 161 .3586 
200 8.56 64.24 1.17 26.61 147 .4187 200 7.70 $5.98 2.88 26.53 154 .4374 
200 8.29 $4.26 1.07 26.68 142 .4909 250 7.20 34.02 2.37 26.65 145 9122 
500 7.78 64.27 0.90 26.75 135 .0601 500 6.98 54.09 1.74 26.70 140 .5834 
400 6.97 34.29 0.59 26.88 124 .6896 400 6.67 rd WES Boos) lke 6 HAs 
900 6.36 $4.53 ©.58 26.99 114 .8086 500 5.98 54.22 0.53 26.96 117 .8439 

Station 12. August 20), L988: 0030. Lat: 33°52'.5 N, 
long. 120 oR IW. Wind: NW 3-4. Sea: moderate 

Station 9A. August 19; 1938; O700. Lat. 33°35'N, 
long. 121°29'W. Wind: 0. Sea: light 

O: /I/.05: Sicz0 “ B.60 9 Bas Sins Om NEISHE OM Soe 6G) UDAGoMEcseclemare 
Oe GNC Se SonecOm aoe 24.18 9374 20376 10 18.00 33.68 5.60 24.28 366 .0369 
25 16.69 33.26 5.62 24.27 367 .0932 25 16200. § S356%) 5335 (24.74 5s22)) S0885 
50 12.48 33.16 5.80 25.09 289 .1752 50 ILO 35565) 4005) Con7S) eee e1b7S 
75 10.70 33.45 4.61 25.64 237 .2410 75 Qe, “Sa Bioe0) BSsoll. Zoe | {eal 

100 9.49 33.83 2.45 26.14 190 .2944 100 9.38 33.89 2.40 26.20 184 .2593 
150 8.86 34.16 1.44 26.50 157 .3812 150 B08 = WEO” AER Sool NGG SRe85 
200 S50 — Shai Wall) -Asabis) se) © yith 200 8186 34.13) 110) 2el47 leo! 24277 
250 8.40 34.22 1.10 26.62 147 .95317 250 Bub4s 954520) Onc0) cee bei bles 5055 
300 8.22 34.27 0.77 26.68 142 .6039 300 Suis) S420 OL80) 2664 145) 25795 
400 29 BERR O66 BSGINE RS See 400 ols) BYE Os BEN0 dei Syl 
500 6.95 34.26 0.45 26.86 127 .8754 || 500 Bo) © SABA Olas BSscK Ta  {eeRi0 

Station 10. August 19, 1938; 1200. Lat. 33°43'.5 N, || Station 13. August 16, 1938; 1830. Lat. 34°07'.5 N, 
long. 121°15'.5 W. Wind: NW 2. Sea: light long. 120 °00'W. Wind: W 2. Sea: moderate 

) 17.60 Cols Boss esos BES 0 16.60 33.71 6.43 24.63 332 
10 IG. 33-10 5.44 24.08 385 .0390 10 16.00 33.64 6.40 24.72 324 .0328 
20 16.35 Soe Once eo OSOIL 25 Neal) Sooo” “Sood Zinc get Ons 
50 13.23 CwioO) | Desa eac0) ge) Silrshi/ 50 11.20 COS) Bos Basis as) cilsteyt 
13) 11.94 SoeAOM RO MOOMCOMOCOOn Teton 70 9.98 Cols) Bl) ad5s02 Aol  -MSA0) 

100 10.74 33.71 4.07 25.83 219 .3084 100 46 SSsOIn oan eoncOm Boe e402 
150 9.18 $4.03 1.85 26534 172 .4062 150 9.14 34.04 1.70 26.36 170 .3290 
200 8.80 $4.15 1.45). 26.00 9158 .4887 200 8.85 34.15 1.08 26.49 158 .4110 
250 8.54 CA) IO? Boob) Weil obs) 200 8.48 $4.18 0.78 26.57 lol .4882 
300 8.20 34.30 0.90 26.72 139 .6384 300 7.98 34.23 0.70 26.70 140 .5610 
400 7.36 S4.20 0.66 “26.82 Sil 7754 400 7.10 SA cl OOO 2EsSOl Sit 6965 
500 6.04 SASIL) Ose) acs allies stelsyys) 

6 Station 15. Augusti22, 1938: 1500). Tat. 33°33" 
Station 10A. husust 19, 1938; 1600. Lat. 53°44'.5 N, .5 N, long. 118°28'W. Wind: W 2-3. Sea: 

long. 121°00'W. Wind: W 1. Sea: moderate moderate 

0 18.10 Sool 455 zeae “ot 0 21.10 35.69 5.40 23.49 441 
10 TS COs Doo? 210) Bere OSs 10 20.50 33.69 5.42 23.65 426 .0434 
29 16.87 55520 S56 Boils) SD gel 25 13.20 33.54 5.60 25.24 274 .0959 
20 13.93 Goel  Os05 sss sola sive 50 10.91 Hoo 4o40. Zo 88) ie cdisisil 
75 12.50 BoC eGo  Boda40 — Bs) Geass 75 10.13 35.70 3.33 29.93 209 .2142 

100 10.85 35.43 4.80 25.60 242 .3194 100 9.70 Spel Bobo). Bool) IL artsyete 
150 8.82 So.0l 8.08 26.25 182 .4254 150 Pao 34.03 1.95 26.36 170 .35044 
200 7.88 SoOos Boss Bao sy coos 200 9.01 Sad eon O45 MGE 4379 
200 7.58 34.01 2.34 26.60 148 .5859 290 8.86 Cos Nese 2860) - ies} wills: 
300 6.92 $4.08 1-95 26.68 141 658il 300 8.86 G4. 2) Si 26.04, line 5969 
400 6.20 AN We oes. Is SSNS 400 8.09 $4.28 0.80 26.71 141 .7454 
500 5.56 M20 O58 25.88) Iss Sal 500 6.82 its) (Ooo Sasi) Nees BSi/79) 



44 RECORDS OF OBSERVATIONS, SCRIPPS INSTITUTION OF OCEANOGRAPHY 

Depth Tempera- Salin- Oxy- AD Depth Tempera- Salin- Oxy- AD 
(m. ) ture ity gen (dyn. (m. ) ture ity gen (dyn. 

(dbars) (°C.) (°/oo) (mi/L.) ot 10°6 n.) (dbars) (°C.) (°/oo) (mfL.) 54 10°5 n.) 

Station 16. August 22, 1938; 2100. Lat. 33°25'N, || Station 19. August 23, 1938. Lat. 32°47" 5 N., 
long. 118°43'.5 W. Wind: WSW 2. Sea: moderate long. 119°43'.5 W. Wind: WNW 3. Sea: moderate 

0) 20.29 CHIGIe) Both) mxo fs ANS 0 17.20 35.64 5.64 24.44 350 
10 19.80 33.70 5.60 23.84 408 .0412 10 TY 10) So Bl Bc Bly lsu! 
20 15.00 $0.00) 6.40) 24.83 S15  <0953 20 16.80 Uo.00) O00) 4545) S50) S0884 
50 125 S680) Daas} Zan 2515) oI} 50 13.30 33.28 5.70 25.02 296 .1692 
75 9.88 Sig VIL Bolsll 258)s} BOB) szlolrs} 75 WA NG) SHs0H) D605 B05) Bai? Ze 

100 9.38 Sights ait) alae ISR azay/El 100 10.90 Spiny Goes) DGS RS) A ASISiIL 
150 9.10 34.09 1.79 26.41 166 .3469 150 8.88 $3.81 3.44 26.22 183 ~402iI 
200 9.06 34.16 1.50) 26.47 61 .4287 200 8.08 35.96 2.86 26.46 161 .4881 
200 9.07 Syl rsey sve aah aiyh ti0)F/5) 200 feato}s} 34.00 2.01 26.61! 148 =5653 
300 8.80 DARA OM AOMO salon  s0O40) 300 7.43 Skis) IeeOy OkiicloSwsooES 
400 7.82 Syke) es) SYR) TIS) SSI) 400 6.97 34.29 0.68 26.88 124 .7678 
500 6.62 34.30 0.46 26.94 120 .8590 

A Station 20. August 24, 1938; 0030. Lat. 32°39'N, 

Station 17. August 23, 1938; 0300. lat. 33 16'N, long. 119°59'W. Wind: WNW 3. Sea: Moderate 
long. 118°59'W. Wind: W 3. Sea: moderate 

0 17.60 oOo OL eee ORmOoO 
0 18.88 Binoy Boll ALE Stsh// 10 17.58 $3.22 9.47 24.05 389 .0390 

10 18.90 Sriglsts} oars.” webby)  ei3i7/ 0387 20 17.59 SPiore Dak Bae@ky Zislo) _(olsy7/4t 
20 13.88 $5.00 9.99 24.95 302 .0904 50 14.34 36.06 6.07 24.79 3118 .1859 
50 11.80 33.40 4.88 25.40 260 .1606 75 12.64 33.36 5.62 25.21 278 .2604 
75 10.54 SIs) Botell j2sasks AZ) AeAols 100 10.69 $5.00, 4.50 ade%o G00) soaog 

100 9.70 Bos) Bgea?  rlsa(Olsy Ss} selves} 150 9.20 36.75 3.78 x2o.11 194 ~4299 
150 8.91 SGC Bor) Sacto). Ivy — sateet0) 200 8.33 $5.98 2.82 26.44 163 .519i 
200 8.60 $4.11 1.69 26.50: 157 .4490 250 7.90 34.10 1.85 26.60 149 .5971 
250 8.35 Syl rO) Ese safle ales} a ayzfay 300 7,54 34.16 1524 26.70. 140) 26695 
300 7.85 34.28 0.70 26.75 136 .5962 400 6.85 $4.25 0.51 26.87 125 .8018 
400 fodldl 34.30 0.49 26.88 125 .7267 500 6.33 Byer Worse /5(0l0) AE Seis 
500 6.45 34.34 0.40 26.99 114 .8462 

4 Station 21. August 24, 1938; 0530. Lat. 32°30'N, 
Station 18. August 23, 1938; 0800. Lat. 33°02'N, long. 120°15'W. Wind: WNW 3. Sea: moderate 

long. 119°16'.5 W. Wind: WNW 2. Sea: light 

0 17.90 35.22 59.48 23.96 396 
0 17.40 Boson) OulOl atsoo) O00 10 17.82 35.20 0.41 25.98 394 .0395 

10 16.99 DOIG) Oncol e4n44 ODO! sO0ddd 29 16.02 05.28 9.74 24.44 $51 .0954 
20 16.98 oo-04 9.82 24.41 354 .0881 50 13.08 Shinra Boll? Z,07} PAIS Aline) 
00 12.65 DoRson OLOURe OR CON ete 666 75 11.90 Donon, Oso0)) BoRoE Oo) eesoo 
75 EO 00-08 4.60 25.67 235 .2302 100 10.46 Goe40) 400) Web OicocmeroOgE 

100 9.80 Salk Sowill wdsSis) Bort “setetul 150 8.58 $5.90) “S07 2oO.co ZONA 
150 8.95 SISO) Gs Asazis) ily  sststoK 200 7.90 65.90 2.86 26.44 162 .4973 
200 8.67 34.12 1.68 26.090 158 .4641 290 Went Seipel) Bally Bd. Ibi {57/55 
200 8.33 34.20 1.08 26.61 147 5403 300 6.94 34.04 1.53 26.69 140 .6483 
300 7.88 SUSE Wows Bact des) s(sulaks} 400 Gua 34.16 0.64 26.87 124 .7803 
400 odo) SHES) (O)si0) rAsatels})  TIevE | Seas 500 5.68 34.20 0.45 26.98 115 .8998 
500 6.44 34.29 0.40 26.95 118 .8643 

5 Station 22. August 24, 1938; 1000. Lat. 32°21'N, 
Station 18A. August 23, 1938; 1300. Lat. 32°54! long. 120°31'W. Wind: NW 3. Sea: moderate 

.5 N, long. 119°30'.5 W. Wind: WNW 3-4. 
Sea: moderate 0 17.80 Seok Ho60) BAB SAL 

10 17.67 oMindie ops) mors Bi)  s(0KI70) 
0) 17.38 = 33.58 5.73 24.36 358 5 17.00 33.46 5.60 24.35 359 .0917 
10 17.26 33.58 5.83 24.38 356 .0357 50 12.75 33.11 6.08 25.00 298 .1738 
20 17.02 BoLOO Og 24-44 9550) 20887 75 ILS) OMe 6D) 25.0%) Bois) (AS 
90 12.20 33.46 5.23 25.37 262 .1652 100° 10578 33.69 4245 “2508il “e2Ih 23032 
75 10.88 33.53 4.50 25.67 234 .2272 150 9.30 33.87 2.77 —26.20 185 {4047 

100 10.12 SPnG) SoS 2s) wiles 2fsill 200 8.50 33.94 2.72 26.38 168 .4929 

150 8.78 34.00 2.17 26.38 168 .3783 250 7.58 34.03 2.00 26.60 149 .5721 
200 8.38 SVEA IO) eI Ase) bb) Aetaehl 300 6.99 34.06 1.38 26.70 140 .6443 
200 8.22 O44 1o4) 26258. 150) 35355 400 6.03 34.10 0.70 26.85 126 .7773 
300 8.04 54.24 0.98 26.69 14] .6081 500 5.50 34.16 0.38 26.97 116 .8983 
400 7.50 Sybers) Osa aaotslo) lew 57%4o) 
500 6.63 34.29 0.43 26.93 120 .8696 



SVERDRUP ET AL.: "E. W. SCRIPPS" CRUISES, 1938 45 

Depth Tempera- Salin- Oxy- AD Depth Tempera- Salin- Oxy- AD 
(m. ) ture ity gen (dyn. (m.) ture ity gen (dyn. 

(dbars) (°.) (Soo) (al/it) ee OS) n.) (dbars) (°.) (°/oo) (mif.) O% 10°65 mn. ) 

Station 23. August 24, 1938; 1700. Lat. 32°03" 5 Station 27A. August 25, 1938; 2330. Lat. 32°00'N, 
.o N, long. 120°58'W. Wind: WNW 3. Sea: heavy long. 118°44'W. Wind: NW 2. Sea: moderate 

0 18.07 $5.61 95.61 23.98 394 0 MS\or45) goon 9209 4109) S85 
10 W795 30.00 9.62 24.00 393 .0394 10 18.26 35.60 5.45 24.15 378 .0380 
20 17.94 Soul O00) 25.98 394 70984 20 18.00 30-61 95.435 24.22 371 .0942 
50 16.67 ome Ost Bows Bio) css) 50 13.50 35.02 4.72 24.93 304 .1786 
75 14.50 S020 SoO7) Za B26 oseloy) i) 12.30 35.00 9.55 25.42 258 .2488 

100 Meza! SHoO?  OsG8  dodul Asi) cere 100 10.70 $5.00 4.07 25.68 2384 .3103 
150 9.76 35.70 3.44 25.99 205 .4813 150 8.67 Gon8e SalI) (26.26) LAI S435 
200 8.18 Boo) Boe se H40) ey Oe 200 8.06 Se nOl reel le6 00) WS) 49725 
200 7.65 C400 Bae) Bdcee dle oscil 200 8.02 64.18 1.37 26.64 144 .5727 
500 oes OL09 162 23.68 Wil oyars 500 7.90 $4.24 0.85 26.71 139 .6435 
400 6.37 Co Osis oats) lites oisksille} 400 Hodll O48) On66 26.80 1126) 7760 
900 5.60 $4.16 @.00 26.96 117 .9843 500 6.28 34.31 0.43 26.99 114 .8960 

Station 24. August 25, 1938; 0400. Lat. 31°18'N, Station 28. August Ad, SESS OE» lin. 32°05'N, 
long. 120°02'W. Wind: WNW 2-3. Sea: moderate long. 118°22'W. Wind: W1. Sea: light 

0 18.76 65.64 5.46 24.06 386 0 18.85 $5.68 5.95 24.07 386 
10 18.74 35.64 5.52 24.06 386 .0386 10 USs,'79) $3.66 5.57 24.07 386 .0386 
20 18.50 Soo6s Boas eels SYS Osh) P55) 14.48 $5.66 6.27 24.80 316 .0912 
50 12.30 SIo40) Oot) Boal Ass} oS 50 12.60 $5.45 9.35 20.27 272 .1647 
79 10.82 Boll A) Da VZb farts) rachel) US) dog 35.09 4.45 25.60 241 .2288 

100 99 S506 S64 2od.8e4 ell oasis 100 10.45 Sol) Sos) 2583 Ble oes 
150 8.42 34.01 2.34 26.45 161 .3866 150 8.72 Joel 2ia9o 2O.d0 173) ~S8il6 
200 108 $4.07 1.92 26.63 145 .4631 200 8.10 54.01 2.76 26.50 157 .4641 
200 7.14 $4.13 1.43 26.74 136 .5333 2900 7.76 $4.15 1.54 26.66 1435 .5391 
300 7.00 34.24 0.89 26.84 126 .5988 300 7.64 $4.24 0.93 26.75 135 .6086 
400 6.20 Sioa O68) BeoSe IS) owas 400 7.04 has) Oot Boss Ie opted 
500 5.46 34.26 0.39 27.05 108 .8348 500 6.41 34.33 0.50 26.99 114 .8581 

Station 25. August 25, 1938; 1200. Lat. 31°39'N, Station 28A. August 26, 1938; 0700. Lat. 32°11'N, 
long. 119°33'W. Wind: NW 3. Sea: moderate long. 118°06'W. Wind: WNW 1. Sea: light 

0 aka) $5.49 5.44 23.83 408 0 19.05 35-69 6.05 24.02 390 
10 19.05 53.02 9.53 23.89 402 .0405 10 18.94 $3.68 5.43 24.04 388 .0389 
20 18.80 S35) Boe 25.98 Sse QIOOe 25 15.90 Cee) Boll 2yhves ays — Ge 
50 15.10 Soon 6.026 24-06) S40) = 11920 50 12.14 Soo) + so0 cdo +encsoy ll 6oS 
75 13\09 Coo4l 5.95 25.07 Ae  .Bil@ 75 10.10 Soe Boss coo69) 20s} GeZdil 

100 3 SHo45) Doll 2o.447 Bol oc 100 9.24 Sols OGoO” Adil” S/? A585) 
150 ORSo) SHA Boo Bsa) iso Ao 150 8.46 $4.00 2.50 26.44 163 .3570 
200 8.43 34.00 2.19 26.44 163 .5384 200 8.25 So099 M565 26.46" WGI) 74580 
200 7.96 BAS 1660 Bdoo7 Ill oeileg) 200 7.68 SS 623 AscO9 Is) LEK) 
300 7.80 34.17 1.20 26.67 143 .6904 500 7.54 $4.25 1.04 26.75 135 .58195 
400 6.59 CHM O25 wae Was  Lezes) 400 6.87 M2 O53 Bae 125. , lls 
500 6.09 C420) Oo45 Fa68% zo) (e479 500 6.28 wa Woe a8, IDL? aero) 

Station 27. August 5), disks ISO), len. 31°53'N, Station 29. August 26, 1938; 1100. Lat. 32°17'N, 
long. 119°01'W. Wind: WNW 2. Sea: moderate long. 117°50'W. Wind: SW O-l. Sea: light 

0 17.70 SOoat Boos Gaol Bo) 0 19530 Sol Octes) Ze) sie 
10 OS 55.202 9.00 24.04 388 .0389 10 18.79 $3.68 5.47 24.08 384 .0389 
20 eS $5.20 9.75 24.09 384 .0968 20 18.69 $5.66 9.04 24.09 382 .0963 
50 14.05 SoH) BO Beast) Bos) cilisey! 10) 13.19 CoO BoB? “2.25 2 cilvp 
75 HalES9 5) C29 8.60 25.29 Gril 259) 25 10.95 SOMOS AOC ICOROOMMCOOMEIC aco) 

100 10.65 CHO 4682 2078 Zao) sil 100 9.70 Som Oe 50 eOnOle 02 sc97o 
150 9.15 Cwoll Soll BASodi IO) “Alea 150 8.92 Cass) Bolts Bdoae IWS owoees 
200 8.12 54.04 2.61 26.52 156 .5097 200 8.48 34.06 1.75 26.48 159 .4765 
200 8.14 SAIS) oes Zo 1S owe 200 8.00 $4.15 1.44 26.61 148 .5533 
300 Lo $4.24 0.74 26.76 134 .6552 300 0 BD) 34.18 1.04 26.71 138 .6248 
400 So Sil Cees), Woes ASatsks) mls) GUeiesY/ 400 6.85 Moab O55 Boer les oes 
5u0 6.38 64.51 0.35 26.98 116 .9032 500 6.14 SH) 0.45 B00 II. ates 



46 RECORDS OF OBSERVATIONS, SCRIPPS INSTITUTION OF OCEANOGRAPHY 

Depth Tempera- Salin- Oxy- AD Depth Tempera- Salin- Oxy- AD 
(m. ) ture ity gen (dyn. (m.) ture ity gen (dyn. 

(dbars) (°.) (°/oo) (mi/L.) of 10°5 n. ) (dbars) (°.) (°/oo) (mifu.) 9% 10°5 n.) 

Station 30. August 26, 1938; 1430. Lat. 32°25'N, || Station 31. August 26, 1938; 1700. Lat. 32°31'N, 
long. 117°36'W. Wind: W 0-1. Sea: light long. 117°26'W. Wind: W 0-1. Sea: light 

0 IS) 40) 36.46 5.56 25.68 422 0 21.26 S00) 558 29d 452 
10 18.79 SHBCS) Bows) aejaS5 Sisish) S(OEIll0) 10 20.20 BInwls) Walk Aas) 424 0444 
20 17.74 SSCL D6 eal Bimoro 0990 29 16.25 Shoes) Wal Bab ahs) si5{0) 1022 
50 13.30 Soll? Galle ESR S04. ~oiekis) 50 14.10 SmotHk Bay 2S) SO 5 Isks7/ 
75 12.35 BORO LOR CHE OMC Cm OOS 75 RSS Swio wie Geis Bafa! Beaks 2518 

100 IL Stine) “a eain(eb acish —  GLS)#/ 100 10.65 Biotis} Ba 70) Boa Bey a Sill 
150 9.43 Shinell! Bis) Aadqllss Ise QA 150 9.86 GOO LOl OOO M OO 4174 
200 8.36 33.95 2.78 26.41 166 .5167 200 9.37 SyteO) WS Soi — IPO) 9099 
290 7.73 Sy OVE ali) Asfi8} lai QSSbis) 200 8.70 Sy ISS ASSL Iss} IS)IL'S) 
300 7.58 34.08 1.78 26.66 144 .6697 300 7.68 Sy sy eis) Asig(sfs} 1A 6669 
400 6.68 BYE IU Web e Alsis) zis} fe{0 5 7/ 400 ack 34.24 0.88 26.81 131 .8034 
500 6.26 Subs} OnZ0) Bassi sls) Sr" 500 6.33 34.24 0.59 26.93 120 .9289 



SVERDRUP ET AL.: "E. W. SCRIPPS" CRUISES, 1938 4? 

Cruise V 

Depth Tempera- serene Oxy- AD Depth Tempera- Salin- Oxy- AD 
(m. ) ture ty gen (d (m. ) ture ity gen (dyn. 

(dbars) (°.) (Oyae) (m1/L.) o4 10°6 (dbars) (°.) (°/oo) (mifL.) O% 10°5 m.) 

Station 1. October 26, 1938; 2130. Lat. 35°O1'N, 
long. 121°00'W. Wind: NW Q-1. Sea: light 

Station 5. Ogtober au, 19385 1300!) Lait. 34°20" .5 N, 
long. 121°52'.5 W. Wind: 0-1. Sea: light 

0 15.60 35.49 5.82 24.66 329 0 Ilfesis! 36-50 9.00 24.17 376 
10 15.28 35-40) 9.92 24.69! 326 .0328 10 NUON So-Ole oO” 2452202) OSWe 
20 12.74 COO DoS) -Zaolls Aso) COs 20 16.47 $5.57 95.70 24.40 354 .0918 
50 11.05 35.46 4.50 25.58 242 .1434 50 11.32 Sols oO des) 272 loo) 
75 10.31 33.68 3.48 25.88 214 .2004 79 10.26 SoROAn AnSa COMO mw COC acOOS 

100 10.00 Cn 75) Goll) Boaas8) Boe oes 100 9.38 do-60 8.76 26.02 202 .2888 
150 9.00 Songo) e200) 126.52 174" 2547 150 8.41 SHoey). Gadi “Accs. IVE} sss 
200 8.34 SALOON SIE coos VoD) 4295 7.68 BBIED coon aod 156 484s 

Station 2. Ogtober 27, 1938; 0130. Lat. 34°55'N, Station 6. October 21 U9SE B00 Late 34°10'N, 
long. 121°09'W. Wind: QO. Sea: light long. 122 °O5'W. Wind: QO. Sea: light 

Ome wga9S . 3353 5579 (25.08) 289 0 17.20 33.39 5.65 24.25 368 
OMe Sp Ase = 25nd wha Coelomia79 0284 10 16.86 33.38 4.97 24.32 362 .0365 
25 13.16 33.55 5.61 25.25 273 .0698 25 15.45 33.32 5.83 24.59 336 .0889 
ROME 2S) 3856094570) 25566 256 51334 BO lA see 238815) 85582) ede eo remere mellGs9 
5 9.90 33.71 3.65 25.98 205 .1885 5) WO a8) Boe) Bn) Bagbyk ay Jere 

100 OR57 ey mosu8e Sule: “26.12 8192) "22381 100 OSS ge Sono 4a sium Ole weile, gepeye 
150 8.85 33.97 2.38 26.35 171 .3289 150 e46. 33.92 3.100 26.37 leo 23824 
200 Bee0 mn S4alle 1688) 26055) 1153, 54099 200 7.74 33.99 2.64 26.53 154 .4632 
250 7.82 34.12 1.59 26.62 146 .4847 250 7.01 34.00 2.48 26.65 144 .5377 
300 URS6N me nS4 19) 133) wLOnD lsh) 85549 300 6.74 34.07 1.70 26.74 136 .6077 
400 6.40 34.21 0.77 26.89 122 .6834 400 5.78 34.14 0.95 26.92 120 .7357 
500 5.65 34.27 0.44 27.04 109 .7989 500 5.32 34.24 0.58 27.05 107 .98492 

Station 3. October, 27, 1938; 0430. Lat. 34°49" Station 7. October 28, 1938; 0000. Lat. 33°52'N, 
.5 N, long. 121°19'W. Wind: 0. Sea: light long. 122°55'W. Wind: SSW 2. Sea: light 

{--—__ —_-- - 

QO - 16.45 33.43 5.65 24.46 348 0 17.40 33.23 5.66 24.08 385 
MOp 16405 33.45. 5273 24556 339 .0344 10° 17:26 33217) 5958 24507 386  .0386 
25 15.00 33.42 5.92 24.78 319 .0838 25 17.27 33.16 5.48 24.05 388 .0966 
50 10.87 33.16 5.60 25.38 262 .1564 50 13.62 33.13 5.39 24.84 314 .1844 
75 10.03 33.37 4.70 25.69 232 .2162 Voy IGS soBeelen Day ene ee mace: ebue 

100 9.20 33.67 3.90 26.06 198 .2720 TOO" TOS62 935635 -5N02) ne5e5 7 244 322M 
150 8.35 33.91 3.20 26.38 168 .3635 150 8.92 33.84 3.25 26.24 182 .4286 
200 7.53 34.09 2.10 26.64 144 .4415 200 8.16 33.94 3.54 26.43 164 .5151 
250 oN), ALTO)” GO Su Tees Sao) 250 7.32 34.03 2.40 26.63 146 .5926 
300 Gaze B45, ae25) 26.80 130) 25790 300 6.89 34.13 1.35 26.76 133 .6624 
400 5.83 34.21 0.81 26.97 115 .7015 400 6.08 34.17 0.78 26.90 121 .7894 
500 5.56 34.27 0.52 27.05 108 .8130 500 5.24 34.22 0.49 27.05 108 .9039 

Station 4. Ogtober 27 1938; 0930. Lat. 34°39'.5 NJ| Station 8. Ogtober 28, 1938; 0930. Lat. 33°12'N, 
long. 121°38' W. Wind: SE QO-1. Sea: light long. 121°50'.5 W. Wind: SSE 0-1. Sea: light 

© 16.55 33.37 5.63 24.38 356 0 17.60 33.63 5.46 24.34 360 
10 16.16 33.41 5.64 24.50 344 .0350 10 17.36 33.69 5.49 24.44 351 .0356 
25) G5) Sol yy Aare Bh Solste 25 16.53 33.58 5.60 24.55 340 .0874 
50e 1es15 3519 6.03. 25.07 282) .1609 50 11.49 33.47 4.44 25.51 249 .1610 
75 10.38 33.26 5.19 25.56 245 .2268 ” 10.12 33.60 3.87 25.86 217 .2192 

100 9.62 33.66 3.95 25.99 205 .2830 100 9.34 33.83 2.92 26.16 188 .2698 
150 8.10 33.94 2.67 26.44 162 .3748 150 8.43 33.99 2.46 26.43 163 .3576 
200 7.45 33.96 2.79 26.55 152 .4533 200 7.86 34.08 2.11 26.59 149 .4356 
250 7.03 34.03 1.65 26.67 142 .5268 250 7.32 34.10 1.68 26.68 141 .5081 
300 6.74 34.05 1.18 26.72 137 .5966 300 Ph) RAATG) eels) AScule) eta | Saytss 
400 6.07 34.13 0.83 26.87 124 .7271 400 GnaGe 540227 OR 57 n26e 90" eleri 7058 
500 5.28 34.15 0.47 26.99 114 .8461 500 5.77 34.29 0.32 27.04 109 .8188 



48 RECORDS OF OBSERVATIONS, SCRIPPS INSTITUTION OF OCEANOGRAPHY 

Depth Tempera- Salin- Oxy- AD Depth Tempera- Salin- Oxy- AD 
(m. ) ture ity gen (dyn. m. ture ity gen dyn. 

(dbars) (°C.) (°/oo) (mi/L.) of 1086 nm.) (dbars) (.) (°/oo) (mf.) O% 10°56 wm.) 

Station 9. October 28, 1938; 1400. Lat. 33°26'N, Station 12. Qctober 29, 1938; 0300.’ Lat. 33°54'N, 
long. 121°24'.5 W. Wind: SE 1. Sea:- moderate long. 120 °28'W. Wind: 1- 2. Sea: light 

0 17.80 335.62 95.45 24.28 365 0) 17.67 35.46 9.59 24.19 $74 
10 17.42 $5.95 5.42 24.30 364 .0364 10 Wool do-ol 0.46 24.27 S67 J0S70 
20 Weed Boos) Bool gists} Shi? OSs 25 If/ Al) oiiaur mae) aeloais)) isto) S15 
50 126110) 33.49 4.64 25.38 262 .1679 50 12.06 So IS) aye) ISIS) fatsi0) SIL 
75 10.07 Bao B62 25.92 2B oeeyil 79 11.40 g0.07 4.49 25.46 256 22385 

100 9.00 orate) BIGOK) Assays) IlyAs) — Sr7d5}0) 100 9.66 SRI Sis GaSe) PAN s2SI6l 
150 8.10 05.93 2.62 20:45 165 .3615 150 8.87 35.90 2.32 26.29 176 .3913 
200 7.76 34.02 1.98 26.56 152 .4403 200 8.38 34.09 1.67 26.02) 156) 4745 
200 7.47 $4.09 1.33 26.65 144 .5143 2950 7.50 34.11 1.76 26.66 142 .5488 
300 lcs) S20) OoS0) Sn47 JIGS - oases) 300 7.04 $4.15 1.40 26.76 134 .6178 
400 6.27 SHAH? SSB) acl Is; | s¥A0ls{0) 400 6.52 $4.18 0.74 26.85 126 .7478 
500 Bf So ORO OM a aOomelOO: ee205 500 6) (S}5) $4.30 0.45 27.02 111 .8663 

Station 9A. October 28, 1938; 1700. Lat. 33°32'N, Station 13. Qctober 26, 1938; 1100. Lat. 34°08'.5 N, 
long. 120°12'W. Wind: SE 1. Sea: moderate long. 120°04' W. Wind: NW 0-1. Sea: smooth 

0 17.60 $3.00, 0.08 64.56 359 0 14.60 Go.04) 16.91 see 95m SU 
10 17.26 Joe09) O04 9e4.59) 506) J0508 10 14.20 35.60 6.50 25.08 290 .0296 
29 16.87 $5.00 9.15 24.45 390 -.0888 25 13.60 30-06 0.64 20.205 276 s0N20 
50 12.24 do.08 4.49) 920.41) 259 51649 50 11.38 $3.09 4.386 25.63 238 .1362 
ao 10.54 35.68 3.75 20.84 218 .2245 75 10.47 35.78 3.44 25.93 210 .1922 

100 S)eill Son Hoole Borla LOS e757 100 NO? $0.61 2.80 “26.01 9203) 32438 
150 8.34 $3.95 3.14 26.41 165 .3649 150 9.14 $5.91 1.98 26.26 180 .3396 
200 7.78 35.9% 2-67 26.08 156 7445) 200 8.77 $4.07 1.37 26.44 1635 .4254 
200 7.24 34.01 1.95 26.62 146 .5206 250 8.48 34.18 0.88 26.57 152 .5042 
300 6.80 34.12 1.48 26.78 133 .5904 300 Wee S419) (057 26560) 143 oso) 
400 6.41 34.20 0:79 26.95 119 71164 400 6.90 34.25 0.45 26.86 126 .7125 
500 5.78 34.52 03569 27.06 107 <8294 

Station 15. Qetober 30, 1938; 2000. Lat. 33 °34'N, ; ) 
Station 10. October Zon S38 2000s hate OoRroS long. TEC ULGMING affinGle WGle (SBas amsitin 

.o N, long. 120°59' W. Wind: S 1. Sea: light 

0 17.13 - 33.53 5.70 24.37) 357 
if SES Be ae Sree ae nee 10 16.87 33.55 5.64 24.45 350 .0354 
SMR ees ce Co aaa Geet 25 15.26 33.51 5.88 24.78 318 .0855 
50 11.32 33.31 5.26 25.42 258 11629 ME ens oe ee Ges 
7 10.31 33.45 4.81 25.71 231 .2240 : : ° : ip Bee pateren iGo eaice oc lor mses Stas 100 10.11 33.79 3.07 26.00 203 .2755 

ue Bena goec cue Shera sentences 150 8.97 33.97 2.53 26.33 173 .3695 
PROM Rad Res ee ae 200 8.65 34.06 1.93 26.45 162 .4533 

: : 250 8.36 34.15 1.28 26.57 152 5318 
300 6.54 34.05 1.64 26.75 135 .5947 : : : : 400 7.03 34.29 0.64 26.87 125 197343 
au aoe or a eee Be aa ue ee 500 6.25 34.36 0.35 27.03 110 .8518 2 : ; : ‘ 

; Oneir 
Stati 11. October 2 1938; 2330. Lat. 45! Station 16. October 31, 1938. 0000. later oomenuNe 

TSE ae GEER, Mace eae long. 118°44"W. Wind: 0. Sea: smooth  - 

0 17.05 33.44 5.70 24.32 362 
SLE ee oe Cae ee ee 10 16.94 33.46 5.64 24.36 358 .0360 
a5) GPRS, aE Scie: Sey oe aeee 25 14.18 33.34 5.98 24.88 309 .0860 
50 12.80 33.11 5.77 24.99 299 .1808 50 11.06 Gono9) OTe 25.40 e200) lsG5 
75 TA 33.25 5.30 25.41 260 .2507 79 10.24 30-00) Se99 sed.GOn aly cillag 

100 9.40 33.60 (4.40) 25.57 206 .3089 100 9.68 33.77 3.50 26.06 198 .2674 
150 8.70 33.90 (3.20) 26.32 174 .4039 150 8.50 33.95 2.84 26.359 167 .3586 
200 8.03 34.05 2.59 26.54 154 .4859 200 8.44 34.09 1.80 26.51 157 .4396 
250 7.17 34.05 2.55 26.66 142 .5599 250 8.02 34.14 1.50 26.61 148 .5158 
300 6.68 34.07 2.10 26.75 136 .6294 300 7.85 34.26 0.99 26.74 137 .5870 
400 6.10 34.14 0.78 26.88 124 .7594 400 7.12 34.31 0.55 26.88 124 .7175 
500 5.63 34.23 0.40 27.01 112 .8774 500 6.41 34.36 0.30 27.01 112 .8355 



SVERDRUP ET AL.: "E. W. SCRIPPS" CRUISES, 1938 49 

Depth Tempera- Salin- Oxy- AD Depth Tempera- ere Oxy- AD 
(m. ) ture ity gen (dyn. (m.) ture gen yn. 

(dbars) (°.) (°/oo) (m1/L.) of 10°6 n.) (dbars) (9° .) (2750) (m1/AL.) 4 10°6 Mm.) 

Station 17, Jctober 31, 1938; 0300. Lat. Bay 17'N, || Station 24. November 4, 1938; 1230. Lat. aie 13'N, 
119 °00'W. Wind: W 2- Se Sea: light long. 119°56'W. Wind: NW 4-5. Sea: moderate 

0 16.97 35.45 5.68 24.33 360 0 18.40 65.45 5.58 23.99 393 
10 16.29 S84 S93 2A. oe GS sob 10 18.30 Sige Dac eG Sl ~ (ORSE 
25 15.14 Sool So) eae eile ovis) 20 18.25 Sono OMOON ee aOen ool AO978) 
50 10.92 Cooal Aol? Bao ) ZA a IIBYAS 50 16.80 wots Oss) BA ch0 Soe). QSG 
79 10.18 SH60 SoS. B84 gil} selleu 75 13.20 Sigs) Dasi0) wao04e) ASH gay 

100 9.48 ORO oOommconOen 0c) u.cO049 100 11.65 do44 9.029 925.46 255 25422 
150 8.38 C8599 BolB Boo4 MEH soa 150 10.10 Doe Oe a SO eon o4 adele Si 
200 8.00 CO) LSI) Ao bis} 10) Gays) 200 otahil SHG eh) Bowe) Aaqcts) as) ~ Soule 
200 7.96 CLA) sas)  aacSy eke ofei0ls\s) 200 7.42 wae Bothy  AeoOil W4y Q6a79 
300 7.62 Sioae Ie0O 2,75 IY oo 300 Woodly 34.08 1.82 26.69 141 .6997 
400 7.04 Cs) Woes Beats? We svosss 400 6.44 34.16 0.86 26.85 126 .8332 
500 6.26 CS O59) BroOM Ig sieyetsts 500 5.69 CD) Woen  avo0 Jail Sally 

Station 18. Qetober Sil, IISEISS OVE, Jletee 33°09'N, Station 25. November AN OSS ONS Ocmbabe Cale 28'N, 
long. 119°14'.5 W. Wind: WNW 3. Sea: moderate long. 119 °°6'W. Wind: NW 4-5. Sea: heavy 

0 16.60 Cents Hoy Benes sol 0 18.64 $5.08 9.41 24,504. 388 
10 16), 35.41 5.64 24.50 345 .0348 10 18.49 $5.00 9.96 24.02 391 £03590 
20 14.20 $35.40 0.88 24.89 308 .0838 20 18.50 $3.97 5.435 24.07 $86 .0973 
50 1205 $3.94 4.40 25.46 254 .1540 50 18.35 Srwio we) | Dol) Bybale stele = Giles} 
a) 10.45 S568) Boe Bos als) Sais 75 13.10 Sool 6.60. 25.28 Bs oes 

100 688 SSH Bo, BeO? 185 seSa0) 100 11.20 $5.48 5.35 20.07 244 .3405 
150 8.39 CBS Boh) oscus IAL oatsists! 150 9525 CeIncl0) SISOS) Sioa sts) Ges 
200 Po9d $4.04 1.50 26.54 153 .4378 200 8.77 CEO azo) AsaZo) ASH) GER? 
200 7.87 CNA OSB Bde INA alas 250 8.30 SACO corona) =rsOlara7 
300 7.64 Ces Wo6S) Boo ie - isi saekyt 300 7.63 $4.17 1.28 26.69 141 .6912 
400 7.00 GAS) 0.68 Bac Be oils 400 6.88 Mee Oss mdse IBY “scan 
500 6.25 SAROO On elec soe Mala 38354 500 6.23 eye) Waray sas) ILM) ~~ GSN) 

Station 18A. olctober $1, 1938; 1100. Lat. 33°02'N| Station 27. November A OSB SO Z50 es Labi 31°43'N, 
long. 119°29'W. Wind: WNW 4. Sea: moderate Ve long. 118 57 W. Wind: NW 2. Sea: moderate 

0 16.93 Sonos 6.09) 24742) 352 0 WSO) oC Boll BS Moy 
10 16.86 Ceool O72 ad Bae ok 10 17.05 GoFOOM OM OGC Led LOM OS6S 
20 16.60 35.48 95.79 24.46 349 .0878 20 16.94 Col abis) eo tes GLOWS 
50 WA oll} SoelGe Oe Om cota 284.1669 50 15.30 Sore). | Cal) exo Gy? SEIS) IWS 
75 INES Soe 4495) 2.04 247) Wed5o LD) 12.96 Bot ody Baillis) ZO) GAS? 

100 SBS0 Sway? GEIB BSS) a? aI 100 11.24 CoC CEC) egal) BAY cies) 
150 8.83 BHC) Botsts) Adoci0) ys) aetsks) 150 Ome 35.76 3.34 26.05 200 .4344 
200 8.09 SAO 2515 23.50 Jets 470) 200 8.75 34.06 2.41 26.44 164 .5254 
200 7.63 34.08 1.74 26.62 146 .5490 2950 8.45 Bylo) eS) A653 IGE (SOLS 
300 7.30 SAS Oe cOn Al MSO eecOe 300 7.87 Sylall Ikeés) ASoGs) ISL Gayest 
400 7.05 34.24 0.50 26.84 129 .7542 400 6.92 eyes) 50) 5 aiS3S) IE Sfehilolil 
500 6.10 GAOT cies Aso siey dlls) Shey} 500 6.13 Ga ola O 4 orc Ole eee SAO 

Station 19. October 31, 1938; 1530. Lat. 32°53'.5 N,|| Station 27h. November 3, 19383 2250), Lat. 31°51'N, 
long. 119°41' W. Wind: W 3-4. Sea: moderate long. 118°41'W. Wind: NW 3-4. Sea: moderate 

0 Uo) $5.49 5.66 24.31 363 0 Yi) $3.09 0.69 24.58 3956 
10 17.14 Soo Bos Bees? SoH sWeiet0) 10 16.85 35.06 5.04 24.46 349 .0352 
20 16.50 33.48 5.60 24.48 347 .0888 20 16.50 35.43 5.69 24.44 351 .0877 
50 13.30 Sole BoC Boss) Hos) oily 50 Gey) Soe BP o.80) co. OS e9au 1678 
75 11.60 CHoll Oo C2d—20 Byer see) 75 11.60 S53 ho6) 2b) 5)  eAks} | Gee) 

100 10.20 B65) 4510) 272 Bs0) —s0eH 100 9.96 Swine Abo Bao zl) oases 
150 9.28 S586) S16 26.19) 186) S405 150 8.91 SHS Boys dac0) IS oéfetst7/ 
200 8.76 $5.94 2.82 26.34 173 .5003 200 8.13 CWocls) Mow) eqois)  Ileo)  o4vety/ 
200 7.85 SOIC eon cosO0e bee) o8o: 250 7.62 $4.05 1595) 26.08) 150) 0502 
300 7.08 34.00 1.84 26.64 146 .6591 300 7.10 $4.08 (1.32) 26.70 140 .6227 
400 6.24 64.15 0.95 26.87 125 .7946 400 6.49 34.19 (0.71) 26.87 124 .7547 
500 5.63 Sswee Osos sar O0 113 (9136 500 5.94 eros), KOK as) e/a J Sa? 



50 RECORDS OF OBSERVATIONS, SCRIPPS INSTITUTION OF OCEANOGRAPHY 

Depth Tempera- raeee Oxy- AD Depth Tempera- Salin- Oxy- AD 
(m. ) ture ty gen (dyn. (m.) ture ity gen (dyn. 

(dbars) (°C.) (9/30) (m1/L.) of 10°5 n.) (dbars) (°.) (P/oo) (mA.) 54 10°6 n.) 

Station 28. November 3, 1938; 1900. Lat. eae 59'N, || Station 30. November S)5 JIGS OVO), lean. 32°23'N, 
long. 118°23'.5 W. Wind: NW 2. Sea: moderate long. 117 °Z9'W. Wind: WSW 1. Sea: moderate 

0 02 35.635 5.69 24.47 347 0 16.38 35.08 9.90) 24.958 336 
10 Woe DOTOOM On Ol o4-S0 96) doe 10 16.16 SoG Dots? ZB Sei WES) 
20 16.85 $6.09 5.70' 24.48 347 .088il 25 14.08 35.50 6.02 24.92 306 .0818 
50 12.20 SOL Bak) B42 Ze) ISIS) 50 11.50 $5.49 4°60 25.52 248 - 50 
75 10.58 CHio (0) 4515) ists) rally  szea¥! 75 10.63 CHIRAL Secs ets) ill G2IOSIIL 

100 os SiG | Boks) AAS) . Sls}  oBi/sks 100 95S SiO) eS) 2908 Ss) 2 ILL 
150 8.77 SIGS Basle) © ence IA) ac 150 S)o Ss Sy Bodh oc NV _BISIS) 
200 Seer 34.11 1.90 26.54 154 .4483 200 8.58 54.08 1.67 26.48 160 .4369 
200 8.13 34.18 1.66 26.63 146 .5233 290 8.15 Sete) ASO) Aaa Wa SLY 
300 ote eyed Ab) eave leis) aD 300 7.62 34.26 0.76 26.77 134 .5839 
400 Gaol 34.27 0.61 26.87 124 .7260 400 6.69 34.28 0.60 26.91 Teil {7ahl6 
500 6.35 eter Wacis) TaeinS) IL} 5S e"7A0) 500 6.13 SybooMk Oars rate Ol al olsyzi7/8) 

Station 28A. November 3, 1938; 1500. Lat. 32°07 'N, Station 31. November 5, 1938; 1130. Lat. 32°31! 
long. 118°10'.5 W. Wind: NW 2. Sea: moderate .O N, long. 117°25'.5 W. Wind: NW 0-1. 

Sea: smooth 
0 18.08 33.04 95.61 24.16 378 

10 17.67 33.07 9.02 24.27 366 .0372 0 16.89 33.07 5.73 24.46 348 
29 17.31 33.61 5.36 24.39 356 .0914 10 16.38 33.96 95.70 24.57 338 .0343 
a0) 11.00 33.68 4.75 25.76 225 .1640 9 14.12 33.52 4.95 25.03 294 .0817 
75 9.70 33.71 $3.00 26.01 202 .2174 0) 11.62 33.97 4.49 25.56 244 .1489 

100 Podll 33.87 2.73 26.235 182 .2654 i) 10.37 33.60 3.82 25.85 217 .2065 
150 8.75 34.06 1.86 26.44 163 .3516 100 9.70 33.73 3.31 26.03 201 .2587 
200 8.07 34.13 1.40 26.60 148 .4294 150 9.02 34.01 2.38 26.36 170 .3515 
200 7.67 54.16 1.10 26.68 141 .5016 200 8.56 34.11 1.68 26.50 157 .4333 
300 7.48 34.235 0.84 26.76 134 .5704 200 8.28 34.25 1.21 26.64 145 .5085 
400 6.60 34.29 0.43 26.93 119 .6969 300 7.70 64.27 0.98 26.76 134 .5783 
500 6.09 34.37 0.36 27.06 107 .8099 400 ‘8 3B 34.31 0.53 26.90 122 .7063 

500 6.20 34.5 0.31 27.03 111 .8228 
Station 29. November 3, 1938; 1200. Lat. 32°15'N, 

long. 117°57'W. Wind: NNW 3-4. Sea: moderate 

0 17.32 33.02 5.73 24.52 362 
10 16.92 33.40 5.73 24.36 358 .0360 
29 14.60 35.37 6.29 24.82 315 .0865 
50 IDL Y/ 33.05 4.35 25.60 241 .1560 
79 10.00 33.68 3.00 29.94 209 .2122 

100 Jas 35.87 2.68 26.22 182 .2611 
150 8.535 354.08 2.08 26.49 158 .3461 
200 8.11 34.11 1.77 26.597 150 .4231 
200 7.95 54.19 1.13 26.66 143 .4963 
300 7.97 34.20 0.75 26.73 138 .5665 
400 6.79 34.21 0.47 26.85 127 .6990 
900 6.17 54.25 0.27 26.94 119 .8220 



SVERDRUP ET AL.: "H. W. SCRIPPS" CRUISES, 1938 

Cruise VI 

Depth Tempera- Salin- 
(m. ) ture ity 

(dbars) (°.) (°/oo0) 

Station l. December 9, 1938; 2030. Lat. 35 ol! 
.oO N, long. 120° 56'W. Wamele 0-1. Sea: light 

0 19.95 Sigs Gus) Banos Aen Oe) aly 
NOM Seen S546 5697 e5.06), 291). 0291 1) 14 
25 13.44 SOUS MEN IZoeeae cele 9.0720 20 14 
50)  JS.20 - S648 5.65 Pails) ei wiv ag a 
foie lend) SS s50lolseeb.S5 e6e4 21103 naa 3. 

NOOR EOL 5oer et sanes) Seon 25.82 221) 62709 150 s 
150 B68 G8.68 BL53 ASys0 Wa 9 ese) 500 3. 
200 8.45 34.09 1.68 26.51 157 .4529 250 7. 
250 8.14 - 34.14 1.62 26.59. 149 .5294 300 7 

400 6. 
Station 2. December 9, 1938; 2330. Lat. 34°55'N, 500 Bic 

long. 121°O7'W. Wind: 1. Sea: moderate 
Station 6. 

Onn 3 50h Sse50! 55940025. 15 eee 
OMNIS R SA 35850) >P 90 8255198278 0280 

25 13.11 33.47 5.78 25.20 278 .0697 Os: 
BOMmmlonasis 53849) P5116 925.36 264 11375 10 = 14. 
7 11.35 33.52 4.42 25.58 243 .2009 20 «14. 

100 10.08 33.60 3.57 25.86 217 .2584 5018. 
150 9.08 288 308 3.20 ie ibe 7 10. 
200 8.11 33.94 3.03 26.44 163 .4459 100 9. 
250 7182 — “Asi sys) S62 Ty Beer 150 8. 
300 7.63 34.20 1.09 26.72 138 .5946 200 ie 
400 6.69 34.21 0.68 26.86 126 .7266 200 2 
500, 5:81 «34.24 0.45 26.99 113 .8461 S005 ae: 

400 6. 
Station 3. December 10, 1938; 0330. Lat 5 

long. ene 22'.5 W. Wind: WNW 3. Sea: moderate Shara W). 1) 

5 long. 122 
@ 14.70 33.46 5.98 24.87 309 
GARG hanes 3n44) e5R94e NON EG A310) -0Si10 a ae 
a dL BRB Gye Bak Be Lone I) an 
50 12.74 33.45 5.21 25.26 273 .1474 SIA 
To OSSO 33875) Sa75) 25593 210) 2078 So), 

100 9.64 33.79 3.20 26.07 196 .2586 ie “10. 
150 8687 33.96 2.71 26.54 172 .3506 100 9 
200 BP BALOB ByiQ S305. ibs vee 150 8 
250 7,90 34.19 1.40 26.67 142 .5066 200 r 
300 2322 BAL) Ws, BE 1S SING 250 6 
400 5.87 34.18 0.75 26.94 117 .6996 300 6 
500 BET 1S4ee> MONON TO7 e106 selulel 400 5 

500 5 
Station 4. December 10, 1938; 0700. Lat. 34°36! 5 N|--—— 

long. eae 37'.5 W. Wind: NW 4. Sea: heavy Station 8. 

OQ “Mey ~ ERB Rees oeky leaks 
Oj WANT 2U ess 5O bese eeaseg 207 0310 0 
2) 14.25 33.44 5.80 24.95 302 .0767 10 
50), WBE) BRA LB Bacal) Givi Riles 29 
7 11.20 33.56 4.55 25.63 238 .2119 DO Ags, 

100 C8) TSBs Bes Bano) ove aeteval (® duls 
150 8.72 33.98 2.75 26.38 168 .3601 100 Q. 
200 7.81 34.04 2.53 26.56 151 .4399 150 8. 
250 7.26 34.04 1.92 26.64 144 .5137 200 8. 
300 6.82 34.06 1.50 26.72 137 .5839 290 7. 
400 Guy 34514 0593 26.87 124 . 7144 500 7. 
500 5.69 34.23 0.54 27.00 113 .8329 400 es 

Oxy- 
gen 

(m1 /L.) O4 10°6 
(m. ) 

(dbars) 

Depth Tempera- 
ture 

(°c.) 

0, 
long. 122°25'W. Wind: WING 

DORFPOKRPHKFPEHENUUAWWO 

OFPNUNUNWEOOOU G6 0-6. 0. O.0~'O. 0. 0. O 0 

DORPNMNUNYWAEPOONUNN 

10°5 

508 
518 
304 
201 
216 
201 
164 
154 
142 
135 
124 
113 

124 

. 34°46'n, | 200 : : .00 113 .8411 

cember 10, 1938; 2300. Lat. 33°51'N, 
ind: NW 2-3. Sea: moderate 

il 

AD 

n.) 

Station 5. December 10, 1938; 1100. Lat. 34° 27'N, 
long. 121°52'.5 W. Wind: "NW 2-3. Sea: heavy 

0313 
.0779 
1473 
.2057 
.2078 
. 3490 
- 4285 
-0025 
.O717 
-7012 
.8197 

1730. Lat. 34°10'N, 
. Sea: rough 

-0306 
.0763 
- 1505 
2164 
-2708 
. 3646 
4478 
.02088 
0931 
- 7226 

.0314 
-0786 
. 1048 
2220 
.2784 
.07228 
-4027 
.0277 
.0975 
- 7240 
.8380 

December TL JUS is}8 
long. 122°03'.5 W. Wind: 

. 32°55'N, 
: moderate 

- 03520 
-0799 
~1574 
-2209 
2835 
3791 
. 4596 
0526 
-6011 
7201 
-8346 



52 RECORDS OF OBSERVATIONS, SCRIPPS INSTITUTION OF OCEANOGRAPHY 

Depth Tempera- Salin- Oxy- AD Depth Tempera- Salin- Oxy- AD 
m. ture ity gen (dyn. (m. ture ity gen (dyn. 

(dbars) (°C.) (°/oo) (mi/L.) of 10°86 n.) (dbars) (°C.) (°/oo) (mfL.) 94 10°6 n.) 

Station 9. December 11, 1938; 1500. Lat. 33°16'N, Station 12." December 12, 1938; 0600. Lat. 33°54! 
long. 121°31'W. Wind: WNW 0-1. Sea: moderate -O N, long. 120 27'.5 W. Wind: ESE 1. Sea: 

moderate 

0 14.85 Seley Byte, ratetetey ill 
10 14.71 33.46 6.04 24.86 $10 .0311 0 14.00 S004 HCl 25.08 Bgl 
25 14.63 S543 OS 2485 sill Lore? 10 13.81 SH550) Has Zoe els) C280 
50 12.22 S84 Bol 2.87 Bess nde 25 alSreute C550) Hos Bs I0 ws} IBS 
75 10.98 B48) 4OvAl Za.62 aes) .2ilze 50 TL as $3.04 4.48 25.60 241 .1384 

100 SS S018 Boles 25.88) BO oas7le 75 10.26 Sool SalG0) Bas) Vb KISS 
150 8.53 Sa s0) als) ence) IAL Gayeulis} 100 Br Bo Bol BoOf ISS 2465 
200 Pots 34.12 1.92 26.64 144 .4406 150 8.93 S54 Bodil Boch) IS S35 
200 7.58 SMO eS} BGA 1S) CHILO! 200 8.33 oye elie 3q0v4 IIB) ABIL 
300 6.64 Seeisy eis) 2isists eS) = SAIS) 200 8.19 SAO) TS) 26-62) ) LAG e A965 
400 5.81 SACO) O78 co.9on la) 6961 300 7.90 $4.21 1.03 26.68 141 .5683 
500 5.33 34.26 0.43 27.07 106 .8066 400 7.02 $4.24 0.80 26.83 128 .7028 

500 Behl S420 (O00) -a7.00) Sia eace 
Station 9A. December 11, 1938; 1830. Lat. 33°25'N, 

long. 121°16'.5 W. Wind: WNW 1. Sea: moderate |} Station 13. December 9, 1938; 1030. Lat. 34 O9'N, 
long. 120°04'W. Wind: 0. Sea: smooth. 

0 15.10 $5.40 9.90) 24575) (S20 
10 14.97 Sais! DoSB ze Ys) azil E20) 0 14.40 35.01 6.47 24.97 300 
20 14.92 Soe) Botsls) ee) yee |B (0ls(0)5) 10 14.14 35-06 6.40 25.04 293 .0296 
50 11.85 SoG) Boll eee Ase) GIisshs) 20 N58) Cent? Bas) oil Ase W728 
70 10.43 Bo009) Aalg 2ooecae «ald 50 Woredl So.0l 9.04 25.41 259) 406 

100 9.54 Swot Bor) Bao) alse oessy/il 75 10.68 SOnlee) Sosss iinils) Beh ozo) 
150 8.53 35.06 3.70 26.52 174 .d601 100 9.95 a Solls) ASO AB ozs? 
200 oti Soe97 12.00) eo.ag lop) 74425 150 eral $5.88 2.46 26.22 183 .3504 
290 Poe 34.05 2.40 26.67 142 .5165 200 8.75 $4.06 1.59 26.44 163 .4369 
300 6.87 SAS Aa COM OMmlOlis OSA 290 8.28 $4.10 1.43 26.54 154 516) 
400 ooo) 34.20 0.78 26.94 117 .7087 300 7.89 54.19 0.94 26.67 143 .5903 
500 coll 34.20 0.50) 27-06 106 <8202 400 7.07 34.20 0.60 26.80 132 .7278 

Station 10. December 11, 1938; 2200. Lat.-33°34'N|| Station 15. December 14, 1938; 0600. lat. 33°35" 
long. 121°02'W. Wind: 0. Sea: light -oO N, long. 118° 33'W. Wind: SH 1. Sea: light 

0 14.88 335.48 9.95 24.84 312 0 IB 5) oS) DAS) ES TA0) Ez) 
10 14.71 SCO Oe95! 124-89) 50% 0510 10 15.58 35.00 9.87 24.72 $24 .03524 
20 14.72 35.44 6.02 24.85 312 .0774 20 15.47 35.07 9.86 24.78 318 .0806 
50 IB Siieae Wass eBoz Als ailsiols) 50 15.35 Sint, Beas) els) sai Giz 
25 10.82 SoROUMOLe Leo OOn 00h. clGi7 75 WIL 2s Spinal) ee) iG) Bo 2eillS 

100 9.90 wows) Ghar betets) ali areaiZks} 100 10.55 33.68 3.76 25.84 218 .2884 
150 8.68 Beige) ask ey Ny Sel) 150 9.40 $5.90 2.70) 26.21 184 ~3889 
200 hetlnt 64.00) 2.77 26.94 1153 4528 200 Srenaid $4.08 1.95 26.45 162 .4754 
200 Poll 34.04 2.33 26.66 143 .5268 290 8.13 54.18 1.38 26.63 146 .59024 
300 6.84 34.08 1.52 26.73 136 .5966 30C 7.83 eyilsrer) ALGO) AGL NSIS) 2815) 
400 6.10 $4.19 0.76 26.92 120 .7246 400 Holly) 34.28 0.55 26.84 127 .7566 
500 5) Bie} SATSON OpSoe ci Oe LOG e576 500 6.28 $4.04, O.c8) 200) M4 Sere 

Station ll. December 12,1938; 0230. Lat. 33°44! 5N, Station 16. December 14, 1938; 0200. Lat. 33°26'N, 
long. 120°43' W. Wind: SE 1. Sea: moderate long. 118°47'W. Wind: ESE 2. Sea: light 

0 14.80 Seiacks) Sa0y ettetslo) ills 0 15.05 335.08 5.98 24.88 308 
10 14.68 Sea) Oasis eeloviss Gilly SOESINS) 10 14.85 33.04 6.08 24.90 307 .0308 
20 14.65 $5.68 95.80 24.81 315 .0790 20 14.45 $5.04 9.98 24.98 299 .0762 
50 12.08 Sara Oaks  ~adarall cays) cilessil 50 Ike Al 33.99 4.29 25.56 244 .1441 
75 10.53 Sines) 4s) | BG Asi) aly) 75 10.63 $4.66 3.70 29.81 221 .2022 

100 9.62 CHS SoS) BGI IS says 100 9.93 Seis BalSB) A910) IS) aay 
150 8.75 34.03 2.22 26.41 165 .3608 150 @). 15) $5.98 2.00 26.52 175 .3467 
200 8.30 34.15 1.85 26.58 150 .4396 200 8.57 34.10 1.90 26.50 158 .4299 
200 8.03 34.18 1.26 26.64 145 .5134 250 8.37 $4.14 1.51 26.56 153 .9077 
300 7.64 $4.02 0.95 26.74 157 .90859 300 7.91 $4.22 1.19 26.70 141  o8le 
400 (G207) i 34518) 1k03, 2659 20) S724 400 Mohd 34.30 0.59 26.87 125 .7142 
500 5.76 34.29 0.40 27.04 109 .8269 500 6.17 SEER Waa /ool 1 _fsey2// 



SVERDRUP ET AL.: "E. W. SCRIPPS" CRUISES, 1938 03 

Depth Tempera- Salin- Oxy- AD Depth Tempera- area pa AD 
(m. ) ture ity gen (dyn (m. ture 3 (dyn. 

(dbars) ) (foo) (mi/L.) of (dbars) (°.) (a0) (aif..) O+ 10°6 n.) 

Station 17. December Se LSB e 200s Late 33°17 'N 
long. 119°01'.5 W. Wind: E 1. Sea: smooth 

Station 20. December 3, LISS NO9SOk Lat: 32°43! 
-O N, long. 119°57'W. Wind: ESE 4. Sea: mod- 
erate 

6.08 24.99 298 
6.12 0 16.20 53.46 9.70 24.53 341 
5.80 10 16.00 53.40 5.77 24.53 $41 .0341 
4.72 20 15.98 33.47 9.74 24.59 336 .0849 
3.86 50 15.55 33.38 9.77 24.62 334 .1687 
3.28 79 12.25 36.26 9.60 20.21 278 «2452 
2.91 100 11.28 Soto O00) oho, 2o0; sill 
2.20 150 9.67 33.85 3.93 26.11 194 .4222 
1.52 200 8.24 63.97 $.64 26.45 162 .5112 
1.03 200 7.08 34.01 2522 26.07 Jol .5894 
0.90 500 7.05 54.06 1.35 26.69 140 .6622 
0.34 400 6.353 CHOI Oov0 aoc Wek ae 

500 5.74 34.28 0.58 27.035 109  .9107 
Station 18. December SLOSS ealO OR laity 33°09" 

.5 N, lorg. 119° 15'W. Wana 0. Station 2l. December IG, AISHSS OBS), Ilehis 32°33" 

OM belong alte 0 olen. Wind: ESE 3. Sea: moderate 

0 14.35 35.04 6.16 25.00 296 
HO As) 33)05il 687 925.02 294 0295 Q 16.60 38.54 5.60 24.50 346 
25 12.93 33.52 5.82 25.28 271 .0719 10 16.56 53.02 90.69 24.00 345 .0344 
50 10.15 33.62 3.77 25.87 215 .1327 20 16.15 ’ 33.49 9.67 24.57 $38 .0856 
75 9.25 3386 3.06 26.20 184 1826 00 15.65 53.43 0.72 24.64 333 .1695 

100 8.93 33.92 2.83 26.30 175 .2275 70 13.55 33.32 9.70 25.00 298 .2484 
150 8.57 Cv On Oily BS. ise) | SLANG) 100 11.50 36.44 5.05 25.49 2d2 .3il72 
200 8.17 Cyt NO) Ue Bena. ism - asters 150 9.36 33.78 3.08 26.12 193 .4284 
250 7 88 GY G1) Bea) IZ igor) 200 8.31 33.95 $.10 26.42 165 .oa179 
300 7.80 ZANE O86 26.74.1386 ~5328 200 8.16 Stewie US yeOso7 lolly 5969 
400 6.97 34.34 0.45 26.92 120 .6608 300 Po te 34.19 1.15 26.69 140 .6697 
500 6.08 34.34 0.28 27.04 109 .7753 400 6.97 34.23 0.68 26.89 123 .8012 

: 500 9.78 34.29 0.40 27.01 ile) .9187 

Station 18A. December 13, 1938; 1530. Lat. 33° 
Ol'N, long. 119° 30'.5 W. Wind: ESE 3. Sea: 
light | 

Station 22. December gis. IIGEIS}S OZH0)5 Ilehyc 32° 235'N, 
long. 120°27'.5 W. Wind: SSE 1. Sea: moderate 

0 16.90 33.00 5.62 24.40 353 
0) 14.35 63.02 6.12 24.99 298 10 16.83 éd.00 9.70 24.43 351 0352 
10 14.16 33.00 6.12 25.01 296 .0297 20 16.86 33.02 0.61 24.43 352 .0879 
29 12.81 SOs OOOMNed seo Nala  Oned 00 15.84 33.56 9.75 24.54 342 .1747 
00 10.52 53.62 4.42 29.80 221 .1339 19) 13.68 55.36 9.81 25.00 298 .2547 
70 10.08 35.69 4.13 25.93 209 .1877 100 12.15 33.42 9.24 20.55 265 .3251 

100 9.00 $3.89 $.15 26.23 181 .2365 150 9.76 53.69 3.81 25.99 206 .4429 
150 8.46 55.98 @.00 26.42 164 .3227 200 ol $3.88 3.23 26.56 170 .5369 
200 8.02 34.03 2.69 26.53 155 .4025 200 7.04 34.00 2.80 26.597 151 .6171 
200 7.68 34.17 2.56 26.69 140 .4763 300 6.99 64.03 1.92 26.68 141 .6901 
500 7.08 34.26 1.26 26.77 133 .5445 400 6.26 S419 0.71 26.90 122.8216 
400 7.09 54.28 0,62 26.86 126 .6740 500 5.69 34.26 0.41 27.02 110 .9376 
500 6.17 54.32 0.36 27.01 112 .7930 
MEDS tre at aa aT aa oe aa Vl web Tonio. December A OSS clOOm alate 32°04'N, 

Station 19. December 13, 1938; 1230. Lat. 32°55'N, long. 120°57'W. Wind: SSE 2. Sea: moderate 
long. 119°42'W. Wind: SE3. Sea: moderate ig OR SORE Sen SERIE, GRE Geen MEPS TET Eager 

0 17.00 Sail Boeyl BAe) Bos) 
0 14.70 33.40 5.88 24.82 314 10 16.85 C604 B65 B44 Boil —0EGE 

10 14.91 Coss} Bos¥o BACs —ey40)  SCOEuLy 20 16.86 Sracts} Bo tO)  warsowl0)) Bios) a(lstclss 
20 14.63 Soci Woe Bbsisty ail CO/Sk 50 16.93 Seco Boel) B44) Sho) Giles 

583 BS? BOIL alle? 75 11.66 $5.06) 4584 25.96 246 32509 
AWS Zoa6e BE) eet 100 10.50 CwHo83 420 2.8 Bly ciels 
Goes) Boos is" Leave 150 9.00 Sse) Bods) Adaws lis) Hoists 
Bos does. Ie oSyOll 200 7.80 SoS? Bos) Bdobil Gs . .Aseul 
Bos)  Baoeses Ibis) 4 Zaehil 200 see C08 Bobs) Zd.68 145 Best 
1.82 26.61 148 .5299 300 6.98 Cy oats) Ao) IS), (Sts 
ot. Bost IES GOOLE 400 6.36 S420) 0.69 26.93) 18" 3.7648 
0. 119  .7261 500 9.65 CYL AS O44 BES). Ilolss  -/¥78} 

OF .8406 



04 RECORDS QF OBSERVATIONS, SCRIPPS INSTITUTION OF OCEANOGRAPHY 

Depth Tempera- Salin- Oxy- AD Depth Tempera- Salin- Oxy- AD 
m. ture ity gen (dyn. (m.) ture ity gen (dyn. 

(@iseces)) (AE) (P/oo) (mi/L.) of 10°5 m.) (dbars) (°.) (°/oo) (mfAL.) O4 10°86 m.) 

Station 24. December ii/, IUSHIsis INGO), Ikete, 31°09'N, Station 28. December His}; SEIS OBES Ihe. 31°58! . 
long. 119°58'W. Wind: SE 3. Sea: moderate -o N, long. 118 25'W. Wind: SE 2. Sea: moderate 

0 17.30 Gon06) Ono) e450) S58 0 15.80 33.48 5.74 24.64 331 
10 17.14 GoOk! Dalle soci) Bie) A(SIH// 10 15509 35.48 5.76 24.69 $27 .0328 
20 Ws) $3.48 6.36 24.33 361 .0895 20 15.00 $5.48 5.85 24.82 315 .0811 
50 Woy Boats} bois) ules Ste SILAS) 50 11.70 $5.41 95.10 25.45 257 .1526 
75 115). JL $5.08 6.05 24.72 S26 =2659 75 10.48 Seiole WeSS kbs) G0) zz? 

100 5 SH woe Masks ZOoJUL Bets) selZy/ 100 9.45 35-76 3.47 26.09 1195 26411 
150 10.43 35.63 4.64 25.83 221 .4699 150 8.52 SIGS) “BY aaacrs (Gy SHS) 
200 8.80 Siatshl BinGes | ASets)  Ile{0) © GeyAO)IL 200 69% SIO) aks) Anais) dts} | AS HILS) 
200 7.88 34.00 2.96 26.52 156 .6541 200 7.64 tos) alezs) Aaa WL Iss} (SO 
300 7.28 34.09 2.24 26.69 144 .729i 300 ot? b45c0) (O282) 26x07 sso mole 
400 6.24 eb Wt war kSe isis) 9 Bi fale} 400 6.67 S409) O00)" 26.92) 7 120 eeo7 
500 5.61 CAO OOO me slams eek 500 5.94 34.32 0.30 27.04 109 .8122 

Station 25. December 17, 1938; 1700. Lat. 31°27'N, Station 28A. December 18, 1938; 0900. Lat. 32°08! 
long. 119°25'.5 W. Wind: SE 3. Sea: moderate .O N, long. 118°12'W. Wind: SE 2. Sea: moderate 

fe a ee 

0 16.70 35.48 95.61 24.44 350 0 15.45 35.40 5.78 24.66 329 
10 16.53 33.48 5.65 24.47 347 .0348 10 IS SrAt? bo.4a 0.95 24.71 soe4 2 0s26 
20 15.88 35.40 5.76 24.56 339 .0862 20 14.98 35.48 5.86 24.82 314 .0804 
50 15.20 S5e00) Os00) 24.00) Sei 1694 50 13.63 35-46 9.81 25.09 289% .1558 
79 12.65 Sone TOsGONe cone 2820 e455 75 10.92 Go040) 228202506) e406 eeeco 

100 UN Bi Sono Aafo O09 40. «lll 100 9.94 $5008) Save eo.99) 208) sande 
150 Nae Soe) Se4 26-19 190) <4193 150 8.90 33.96 2.48 26.34 172 .3742 
200 8.54 $4.01 2.70 26.43 164 .5078 200 8.65 34.07 1.80 26.46 161 .4574 
200 8.24 34.20 1.66 26.63 146 .5853 200 8.03 S4e20 125) 2666) 14snee noo. 
300 7.89 oye ils aeinls) Wel eB} 7Al 300 7.38 $4.24 0.97 26.78 132 .6022 
400 7.00 34.30 0.60 26.88 124 .7896 400 6.69 34.27 O.ol 26.90) La eer 
500 6.038 Sano O42 27.02) 1a 29072 500 6.02 34.32 0.33 27.04 110 .8442 

Station 27. December 7a OSB eecOURmbaitte 31°43 'N Station 29. December 18, 1938; 1200. Lat. 32°20'N, 
long. 118°56'W. Wind: SHE 2. Sea: light long. 117°55'.5 W. Wind: SE 2-3. Sea: moderate 

0 15.60 Chins) Basil Betsit) alts: 15.20 33.44 5.84 24.74 3217 
10 15.43 SioG0) Boys) Bette sills)» CORE 10 14.80 35.44 5.85 24.83 $13 .0317 
20 15.40 3g.00 9.01 24.79) Sil7 0790 25 14.25 35.42 5.47 24.93 304 .0780 
50 10.45 Soe Seo veo 21 211450 50 11.50 Sool 00) Za. BA5 QlAse 
75 9.50 35.84 3.16 26.14 189 .1950 75 10.61 Go00) = 4ed0) aeOM eco ene) 

100 9.09 So090 Selo Ao.d1 74 22404 100 9.70 35.82 5.28 26.10) 194 <2578 
150 8.32 $4.00 2.71 26.46 161 .3242 150 8.90 34.01 2.62 26.37 168 .3483 
200 7.48 34.06 2.38 26.63 145 4007 200 8.26 yee IL ara PAS 15) IIS 4283 

200 eae) S18) Ieome6. 4 Wo, A707 250 8.14 o4.02 Lact 926.66) 143) 50cm 
300 ate 34.25 O70 26.80) 130) -5369 300 ots 34.20) 10390) (26n70) Won ome 
400 6.36 ote) esr jase) Ike) © Ses{ols) 400 6.83 o4.00 0-62) 26.92) INO 6986 
500 ait $4.50 0.40 27.05 108 .7739 500 Gail 34.36 0.45 27.04 110 .8131 

Station 27A. December 18, 1938; 0200. Lat. 31°51'N]| Station 30. December 18, 1938; 1500. Lat. 32°26'N, 
long. 118°40'.5 W. Wind: SE 3. Sea: moderate long. 117°40'W. Wind: SE 5. Sea: rough 

0 15.70 Soot Baty mloval se 0 15.45 Spots) Batsl ERO) Gyzt5) 
10 15.49 SOO lemOuMene te omocc sOoco 10 ID S21 35-47 9.89 24.76 S21 .0323 
20 15.48 JORG Omoaee 0806 20 15.05 35-01 9.87 24.835 314 .0799 
50 eat) 35.60 4.24 25.65 236 .1504 50 13.10 Seee) BS) aol ski) IGLS) 
75 9.90 $3.70 3.24 25.98 206 .2056 75 11.42 33.42 4.88 25.49 252 .2214 

100 9.23 Jo.GL 2-69) 26-17) 188) 22548 100 10.23 35.607 5.94 25.90 214 2796 
150 8.29 35.98 2.20 26.44 162 .3423 150 9.28 Spins, oll fsars0) list) eve! 
200 7.98 54.14 1.62 26.62 146 .4193 200 8.96 34.07 1.84 26.41 166 .4672 
200 7.80 34.20 1.14 26.69 140 .4908 200 8.37 $4.21 1.28 26.61 147 .5454 
300 7.38 $4.25 0.91 26.78 132 .5588 300 7.84 34.29 0,96 26.72 137 .6164 
400 6.38 34.26 0.50 26.94 118 .6838 400 6.98 34.28 0.60 26.87 125 .7474 
500 5.88 54.80 0.30 27.03 110 .7978 500 6.31 34.56 0.65 27.00) 113 {8664 



SVERDRUP ET AL.: "E. W. SCRIPPS" CRUISES, 1938 

Depth Tempera- Salin- Oxy- AD 
(m. ) ture ity gen (dyn. 

(dbars) (°C.) (°/oo) (m1/L.) O+ 10°56 nm.) 

Station 3l. December OR LISS e700) Lait. 32°31' 5 N, 
long. 117°27'.5 W. Wind: SE 5. Sea: rough 

Depth 

(m. ) 
(dbars) 

(m. ) 
(dbars) 

0 

10 

20 

50 

75 

100 

150 

200 

200 

300 

400 

500 

= 

C3) [YS [Ta One) ©) ©) 

wWMWFrrODOO CoO Oy “UO BOCs 70 

0 16.30 53.08 95.61 24.60 334 
10 15.98 33.90 5.77 24.61 334 .0334 
29 15.78 33.48 95.67 24.64 331 .0833 
90 14.60 35.09 0.60 .24.99 299 .1621 
79 12.48 33.49 4.95 209.84 266 .2327 

100 11.48 53.70 $.60 25.69 235 .2951 
150 10.34 33.91 2.28 26.06 199 .4031 
200 9.13 54.07 2.05 26.38 168 .4949 
290 8.47 64.13 1.68 26.94 155 .0757 
500 8.03 54.19 1.27 26.65 145 .6507 
400 7.32 34.28 0.62 26.82 129 .7877 
900 0000 caondg oa68 anode soo | oObOC 

TABLE B 

Interpolated Values of Phosphate-Phosphorus Content at Standard Depths 
microgram atoms per kilogram 

1 2 3 4 5 

o7 0.96 0.63 0.39 0.39 
56 0.04 0.52 0.35 0.41 
09 0.06 0.50 0.37 0.36 
69 0.68 1.20 0.75 0.39 
21 1.46 1.90 1/42 1.00 
BY orall “Bodlis} loth Gaal 
I? @o@l Boas lesb 1565 
45 2.41 2.14 2.30 2.22 

2.05 2.40 2.36 2.20 
Boss) BG Boll ooo 
Boll Botll Gola 
2.78 2.89 3.34 

8A Ug) 20 Aa 22 

.58 0.57 0.36 0.37 0.36 
46 0.40 0.31 0.33 0.31 
.o2 0.02 0.37 0.38 0.34 
.66 0.62 0.44 0.45 0.42 
-96 1.04 0.50 0.70 0.66 
oll ILO” Oss “OER Osels 
oe ING) deck ILO) Seto 
os) ISO) thats} Late) ols 
-78 2.03 1.95 1.95 2.40 
79 2.25 2.20 2.15 2.58 
47 $.30 2.49 2.55 3.22 
-40 .... 2.04 2.97 3.03 

Cruise I 

Stations 
6 a 8 9 9A 10 15 16 A, 

On4 Woe) O44 “@ails) Wass Oo44S Wosy @s4kL Lat 

OROI OSL VOR48 = OFS ORS O48 OSS) On4cmOnss 

0540! (05427 10550) “0847 (0555 O49! O547" 0549) 0260 

Os2S)) Oot Woes) O45) O540) 662 Oss Wary Moly 

O80) O85 Sil Opts O58) Woo) IOs O598 1.97 
08 Ose 2.08 One On Ike6O" Nobo) be} 252% 

Bos) se Boll} Isis} Tobe) ES) GAL LS BSS 
Aogil Ihodis) Bats ISS Is) Bott) deb GS ~~ BoSP 

AS Ia Wes Boss dle) 0 Boos) mollZh 20s 2.98 

2.74 1.94 2.89 2.06 sO) Boles Bolte BoA 

oh Bolle  BallB Boas S608 Boll? B50) Bao2s 

oO? Bote Bolle Bois pts obs)  Babla Bats} 

Stations 
23 24 25 27 27h 28 28A 29 30 

Ose? Ook OsGil Oatls) Oc44S Os4s Ose) Oss Osi 

Osea Ose -O583 Wsotil  Ooci7? Woes @seta” Wows)  Wasy 

Ooh) “Oneer Woe Wseve Wace Owe Maw Ws42 W620) 
Qs44) Oo) Onc Oc45 Os4r Ooo One “Os52 ° Osos 

Oo7O" O58 Ooi Oct WoO Weil) Moi oils “Welle 
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Cruise II 

Depth 
(m.) Stations 

(dbars) alk 2 3 4 5 6 25 27 27A 28 28A 29 30 31 

0 OnCs Oobs W)o4% One O47 OWco50) On Oc O45 Onc O44 O57 O63 @oaiL 
10 O65 Wacis! Watts) W644) Os287? soso Woe Onc Och Wd O82 Ooi ©.44 O47 

20 0.96 0.66 0.54 0.48 0.49 soo One Ose OSS Ooel Onc O560 Oo4is} 11.06 

50 O59 Ose Ws68) Ose W-48) 0.40 0.46 0.45 0.435 0.54 OF61 1.05 1530 

75 T5240) ALS285) 0)58)0) (eS) MEO) sosg WEES) Wee Ose Wo) W625 Io. IS es 

100 W640) ise oho) le Ole} 1S S555. Oo) O64 Oats Odeo 1565 iI.0) ips) 2.02 

150 Weal olisy NeyAS AGG L6G) GG) aaoe (LL LOK 10S 62.00 «1.98 Ive 1.87 

200 Iofis} Tatts) SL IS LS. ak a5 dle as} LS B60 LSS) Bo Boil 

200 Soon WSS dove) e5i4/ Lee ILS ikastss Ibis) GSES LSE LB) BSL BBL 

300 sono moO? Ie6il 2.4 i620 Bows moll ao4%) IS eel Bo.43 Go.22 

400 Neue moe disc) 257 ' 2608) 228) os) Boss) 2.83 Boe 2.40 B28 S218 

500 Al Boll0) ins) aot) Books mos) oS) SO Goll Soll} B00 B14 

Cruise III 

Depth : 
(m. ) Stations 

(abars) Ll 2 3 4 5 6 7 8 9A 10 ab 12 13 abs) 16 

0) O75 OSYAL OGY WoW Ocal WG: OcGsi OoGis} Weis) @gbe) Woo: Wses O63 O62 O.68 0.55 

10 O)ate{0)  ALSIL  SvAL (Wey Wsyko) WaGisi “)eists} 570) eyo) Webye Webyt @RGisi OoGs) O68 O55 O58 
20 ISAO) = 16480), ashi) WRG Osis: Ose WovAl Wc) Oa 7Al Ose? Woke) Mpls} WoyAL @s90 O59 O65 

50 2es0) ad06™ 200) 1OR689 (0589! O75) (0R7S One T0877) Os70) OA70) 10s 715 MO on els O eels meme all 

75 e810) Aneel Totsto reoell foociy) Asai) alei0), ask! lable Olase! @sSls Ie@h iol) alto) 210 1.28 

100 Sally oes) Boll) Bs Sell cl) sO. acl) Balis! Boel) Boils B50) Boe Boll 2.20 2.54 

U0) arse) BiaGs) Bory Siok) Biot) IS) Aoilby Barks Boss Bae BoB? BoBll B44 Poke Boa? B37 

200 50.) Ones «= Siobil Botte} S10) i oI oes get) Boch) 2o4 Beal Bob Bot” 2.47 2.44 

200 oS) ols Bob Bio) a0) seb) otk) ine) ow ods) Biss Sin4) Boe  o50) 2. Be 

300 ALS IM) in Sls) SIGIIO) ISS) ig Biarzeh ics) SO a(S) SIO) Biol Gols Baste Goel) G.a4 

400 coc. Hogi ors) Sasis) Sioa Bert! sigek) Bo aval BoGe Ake SoS) acon Good B50) 

500 Arey Sots) inisis)  GioG) “Boi/5) Sjiot47? ots) Saye Woe AGO) 4570) cos 3.70 4.13 

Depth 
(m. ) Stations 

(dbars) 17 18 18A 19 20 21 22 23 2k 75) A 27h 28 28A 29 30 31 
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165) Wer) WO GL OVsi0)  (o)stslOlie (OS) Webs) ae (led4s) aeos) alae) ilaisto) IleSb) lees ila) 1.02 1.05 

M0) aac aay? raqcts) Wales ISO) Wes? Oss Wail “Otsks ileove AAA) 20s} Boil oS Wes ols 1.22 
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390) 2580 SoOD Sok) Bots) Boll Boe2 Bolle ob? 350) Becki woes) Boal 2362 2543 2.50 2.47 2.50 

HCO Soll Bo) Bows) Bots Soi aes) ees) sad Gow Aobm Aocil B03 218 B.64 2.70 2.88 2.85 
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TABLE C 

57 

Table C presents the results of the phytoplankton collections made by means of an Allen Closing 
Bottle with a capacity of 5 liters. 
(p = present); column B, the percentage of diatoms in poor condition. 

PLANKTON DIATOMS 

Cruises 

Station 1 

0 D 61320 
10 D 82680 
20 D 40680 
30 D 50720 
40 D 15720 
50 D 10320 
60 D 4920 
70 

115920 
144200 

20 101120 
30 14880 
40 17080 

0) 6800 
3960 

Qa wMwrHrOFr wr oONnoo 

bh ~ 

rm Onmnwnna 

1280 3.1 
000 «8.0 
SOOM ara 

3140 «1.3 

2040 4.9 

100 20.0 

Station 2 

od tosis hws 

In the table, column A gives the number of diatoms per liter 
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Cruises 

Station 8 

Station 
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Cruises 

84100 
72780 

115600 

61160 

3520 
2720 
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Cruises 

Station 13 

0 200920 42.1 | 48400 

10 531000 54.2 | 60580 
20 183120 35.2 | 36320 
30 40380 33.3 |24920 
40 12880 

50 7480 24.1 2200 
60 5480 
70 TGS Onesie 

Station 15 

Station 17 

660 Je 
380 26. 

1420 836. 
2620 Ie 

780 1d. 

200 8640. 

Station 18 

35740 S) 
9760 24.0 
9120 20.4 
5940 30.5 

al. 

660 alle 

66. 

Loflic} he} to} lo} lio} tie} 

150 
140 
130 
180 

300 
80 
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Cruises 

IV Vv VI 

A B A B A B 

Station 18A america Saaaanl aa 

ZO) 50) p 6980 4.9 80 0.0 
IMI00N 9 i226 9) 6080 10.2 50 0.0 
2460 14.6 p 88204 40 25.0 
1900 4.2 Dp 7480 20.6 0) - 1s 

Dp 1080 25.9 p 

360 16.7 p 12400 2.4 p 
p Gey30) ila il Dp 

Station 19 

0 5860 14.7 SOOM See p SAO 25n9 640 25.0 
10 TALEO) --  S)30) 820 26.8 Dp 1800 38.9 360 44.4 
20 3380 oak U5y30) 2) 50) p AO Aa p 
30 4420 22.6 4440 25.2 p W140 42.1 p 
40 7080 26.8 p WZ) -Bao2 p 

50 5080 820.5 240 8625.0 Dp 1500 42.7 p 
60 6840 7.6 p 400 75.0 p 
70 1640 

Station 20 

0 Sy) AeA p Dp 
10 440 40.9 Dp p 
20 USD LO) p p 
30 400 35.0 D p 
40 Pp p 

50 600 60.0 09) p 
60 Pp p 
70 a0) 468) 

Station 21 

Station 22 
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Cruises 

182320 : 320 29.0 
110500 : 140 97.1 
95320 
97920 

173200 

166400 : 390.9 
25020 
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Cruises 

7620 3 9 
10 8700 25.1 | 1480 45.9 
20 6900 32.5 | 3660 38.2 
30 10360 26.2 600 40.0 
40 201560 6.0 740 24.3 
50 177780 2.3 240 33.3 

6640 .6 680 61.8 

164800 2.0 as) 
10 293760 Soak 38.3 
20 278560 6.1 41.6 
30 390000 . 8.0 64.1 
40 596280 9.6 42.4 

0) 860560 9.3 20.4 
60 220200 7.5 02.7 
70 

181600 

128600 otf sal 
119280 20.9 2140 39.2 

20 195360 27.4 5620 27.0 
30 38520 15.0 7400 23.0 
40 12280 20.8 4860 12.3 

0) 5720 =16.1 4060 11.4 
1280 4 8 








