THE SCRIPPS INSTITUTION OF OCEANOGRAPHY
FROM 1933 - 1988, INCLUSIVE

He Us Sverdrup
Director

Equipment.~
On November 13, 1986, the Institution's boat 'IMEE'.'Moh

in 1934«36 had been completely overhauled and re-equipped, was lost by
explosion and fire. Om April 5, 1987, Mr. R. P. Seripps bought the
104-foot schooner "Serena" which after remodelling he gave to the
Institution. On transfer the name was changed to "2 E.W.Seripps."
In addition to the orew, the "E.W.Seripps” can accommodate a sciemtific
party of six, it contains adequate laboratory space both on deck and
below deck, and carries two winches for oceenographic work, ome
provided with 2,000 feet of 6/52-inch wire rope and ome provided with
2,000 feet of 3/8~inch wire rope. The normal cruising redius under
power is 2,000 miles, but this can be considerably extended by taking
fuel on deck and by using the sails.

Expeditions and Oceanographic Data.-
From June,1936, until November, 1936, the "Seripps" occupied

& number of oceanographic stations in the waters near the coast of
southern California between San Diego and Santa Barbara. In 1937 when
the Institution had no vessel at its disposal three cruises were made
in cooperation with the California ‘Bmo Fisheries Laboratory, using
their vessel, the "Bluefin." Nearly thirty stations were ocoupied on
each cruise along four lines rumning at right angles to the coast.
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The lines were 70 miles apart and 160-180 miles long, the northern
beginning off Port Sen Luis and the southern off Sam Diego. In 1938
all these stations were occupied by the "E.W.Seripps" om six cruises
in elternate months from February to December, except when in April
and October bad weather prevented the completion of the work. On the
"Bluefin" eruise observations were made at standard intervels down te
as low as 2,000 meters, but on the"E.W.Soripps" oruises the work was
confined to a depth of 600 meters. On the latter eruises guantitative
catches of phytoplankton were made at seven depths at all stations,and
vertical hauls of zooplankton were conducted on all eruises except the
first one.

In 1983, 1934, and 1935 the ™U.5.5."Hannibal" occupied a large
number of oceanographic stations in the Gulf of Paname and off the coast
of Paname and Costa Rica. In 1833 R. H. Fleming of the Institutiom's
staff spent about three months eboard the "Hamnibal" as special
observer. In 1934 the U.S5.5."Bushnell™ occupied 18 stations between
Adak, Aleutian Islands, and Pearl Harbor in the Hawaiian Islands.

Roger Revelle of the Institution's staff accompanied the "Bushnell."
In November, 1936, 10 stations were occupied by the U.5.5."Louisville”
between San Pedro and Pearl Harbor. This work was in charge of E. G.
Moberg of the Institution's staff.

In addition, the Institution has received subsurface data
from various stations close to the American coast occupied by vessels
of the U, S. Coast and Geodetic Survey. About forty subsurface data
were obtained by the "Velere III"™ in 1934356 from the area off the coast
of Peru in about latitude 10°S. A large number of surface data have
been submitted to the Scripps Institution.
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The above-mentioned dete have all been discussed and published or
prepared for publication except those of 1938, which are under preparstion,
The "Bluefin" observations in 1937 and the observetions of the "R, W, Seripps”
in 1938 have shown that off the coust of southern Californis e big eddy ap-
pears to be present ducsing the greater part of the year. 7This eddy is especial-
iy well developed during the period of upwelling when the offshore branch of
the eddy earries cold upwelled water towards the south, whereas the inshore
braneh carries water of higher tempersture towsrds the cosst, but this inshore
breneh resches only to the Chennel Islandse ’

In order %o explein the observed distribution of tempersture and
salinity it eppeared necesssry io assune thet an intensive quasi~horizontal
mixing takes place, at lesst down %o a depth of 500 meters. This process
of mixing can be dealt with es a process of diffusion, by introdueing &
coefficlent of diffusion of the order of magnitude 10° en’/sec. It is
probable that this mixing is msintained by eddies of dimensions up to 10 or
20 km snd that the veloecities may be up to 20 or 30 em/see¢. Measurements
-rmtbyr.r.swmmmmnmornm,m
on & tripod only 21 em from the bottom show that irregulor currents having
veloeities up to 20 em/see ere found nesr tho bottom at depths between
50 meters and 800 meters. The presence of such irregular currents at these
depths may be considered e confirmation of the conclusions as to eddy motion
based on distribution of temperature and selinity.

Fe Co laFond hes conducted a study of relation between coastal
mmmummmmﬁmmwmmm
ture corresponds to low sea level and vice versa. DBy means of oceanic data
off the coasst it has been established that variations in sea level are clesely
assoglated with changes in the distribution of density of the coastal waters.
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It is therefore possible that the records of see level can be used in
the study of coustal currents.

In 193 6 a series of measurements of penetration of light was
mnumoru'mwn,mummotnw.mm
transparency meter was constructed and tried oute This instruwsent wes
used in August, 1938, for measuring at ebout 20 stations the transparency
of water at different depths between the surface and 60 meters. This work
wes conducted by R. T. Young, Jr., Vorcester Folytechnic Institute.

G, ¥, lokwen end his sssocistes have continued thelr study of
forecasting seasonal air temperetures and precipitetion on the basis of
eyeles and correlation with oceen temperatures. The public interest in
these forocasts hes varrented their amnual vubiication. Aversging and
plotting of sea=-surface temperstures by months and one-degree squares

in the Paeifiec Ucean Have been contimued. The method for computing

ocean currents by means of see-surface tempersi.ure has been further
developed. A study of the energy relations between the sea surface and
the atmosphere hus been completed and by means of loecal observations of
the vertical tempersture gradient in the ses, together with the distribu-
tion of solur radiation and the mmount of radiation penetrating the sea
surfsece the resulting evaporation from the sea has been computed.
Methods for use in swmearizing numericel field data have been eritieally
exanined.

Several applications of statisvical netuods to Mol_nd.-l
problems have been developed by lesars. .cEwen and Cordom. Mr, Gordon
hes developed a new method for computing ™most probable” bacterial
populations from the results of successive ten-fold dilutions of the
sanplée It“hhﬂdththbhlbﬂdontt;.mﬁm'&ngln
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better agreement with experimental results then Halvorson and Ziegler's
tables which are now in use.

The studies eonducted by ¥y, Melwen and mssociates will be

Shewistry -

The work in the chemical laboratories in charge of L. G. loberg,
hes %o a great extent dealt with routine determinations of salinity,
oxygen, phosphates and verious components of the buffer mechenism.
Determinations have been made on samples regularly collected at the
Institution's pier as well as on samples obtezined on the above-mentioned
cruises.

Purther investigations of the buffer system of the sea have
been conducted by D, M, Greemberg, of the University of Celifernia,
Berkeley, Hsther Allen and Messrs. R. H., Flening end R. Revelle, and later
by ir, John Lymen. A study of importance in comparing the results of
determinations of titratable base or alkalinity obteined by different
methods was carried out in cooperstion with P, H, iitchell ef Brown
Universitye.

Considersble attention hos been dovoted to the atmospherie
nitrogen content of sea water and experiments have been made to determine
nitrogen by means of the Ven Slyke blood-gas apperstus. It is believed
that a method has been devised that will prove m‘tul.bh in laboratories
on shore and possibly also on board ship.

A mothod for detecting small differences in the earbon dioxide
content of the air that may be correlated along the coast with the
direction of the wind has been developed, and & rapid end seientific
method for determining arseniec was epplied to sea water by T. H, Winniek,
University of California, Berkeley.
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With the assistance of the orke Frogress iduinistratiom
workers mumerous determinations of the fixed nitrogen content of
botton samples from verious perts of the Pecific were made and a
number of water samples were enalyzed for orgenie and ammomie nitrogen
mm;-.m-. Various methods for deternining iodine in sea water
mm»w.&malunm By means of one of
these methods accurate informetion regarding the iodine content of a
nusher of samples was obtained not only from the surface but fram
depths down to about 1,000 meters. A study of methods for the determi-
nation of manganese and irom in see water has also been begun. FHobley
D ivens made a study of the redicactive substances in ses water, in

marine plants and enimals and in the bottom deposits off the eoust of
Southern Californie.

In 1935 F, P. Shepard of the University of Illinois undertook
dredging for rocks from the walls of the submerine canyons near la Jolla,
and in 1038 this work was continmued and greatly extended through & grent
from the Geological Society of imerica by means of which Mr. Shepard had
the use of the "E, i, Seripps" in elternate months. large quantities
of rocks were brought up from a number of localities, cores of bottom
sediments up to 12 feet in length were obtained end detsl led soundings
were made in many areas. Hoger Revelle of the Institution's staff took
bottom sediments. A large amount of mechanical analyses of sediment
senples collected by the "Seripps”™ off the Southern Celifornia coast
were completeds The results show distinet relation between the grain
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size of the sediments and the topography of the bottom. Similarly,

the amount of organiec nitrogen in the samples whiech were determined

in the chemicel laboratory showed distinet relation to the eonfiguration
of the bottome. Hevelle completed his discussion of the bottom samples
collected by the “Carnegie" during her work in the Pecific. Together
with R. He Fleming measurements were mede of the variation with depth of
the currents close to the bottem. It was found that in shallow water
the profile of the current near the bottom corresponded closely to the
veloeity profile which has been established in lsboratories as character-
istic for flow over a rough surfece. MNiss Stina Cripenberg of Helsingfors,
Finland, wes in 1957-58 engaged in studies of the carbon content of
sedimentse

Karine microblology.-

m&mnacputnmwnxaw.m
continued his work on bacteria in see water end in bottom deposite.
Five new species have been isolated which produce ammonia fyom low
concentrations of urea in sea water. Observations on the influence of
teuperature, orgenic matier, pH, redox potentials, end salinity on the
sctivities of nitrifying end denitrifying becteria indicate that in the
see the redox potential is perhmps the most important faetor. Miltiplie
eation, proteolysis, carbohyirste-fermentation, ammonifiestion, and
nitrification in mavine basteria have been observed at 0° to ~8%,G, which
indicates usm-uwnmmmmm
in the deep sea,

dssisted by De Qe Anderson the vertical distridution ent relative
abundance of bacteria in merine sediments which activate a number of

different physiological processes of oceanographic significance have been
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estimatede It has been shown that bacteria have a great cepacity
to affeet in marine bottom deposits the O/R potentials which are of
bacteriologleal, geological, and cherical significances

Assisted by Mr. Sydney Rittenberg, & mieroe-ssbestos calomel
half-gell hes been prepared for -easuring the O/R potentials of ensercbes
in oval tubes, The device makes it possible to study the influence of
bacteria upon the 0/R potential end also to study the influence of O/R
potentials upon the aetivity of the beeteriae

Chitin-digesting bacteria have been found %o be quite widely
distributod in see-water and bottom-deposits. They were found in abundence
in the digestive orgams of squid, thereby indieating that they may aid
marine animals in the digestion of the resistent chitin whieh constitute
the exoskelpipps of st crusteces. lipoclastic bucteria which liberate
higher fatty acids frog lipins emd utilize the glycerol have been demon=
strated in merine materials. Mbathrnﬁmmd“h
extramely reducing conditions, may account for the formeticn of long-chain
hydroearbons found in petroleume

Mrs. Co Bs Feltham hos continued the experiments on the bacterial
nutrition of merine organisms. lJussels have thrived for 14 months in the
derk on a diet consisting exelusively of bacteria.

The importance of the presence of solid surfeces to which bacteria
can attach themselves has been examined. It ia bolieved that the low
mnunber of bacteria per unit volume in the ocean is essociated with lack of
surfaces per attachment. For further studies of the sbundance of hasteria
an improved bacteriological water sampling bottle has been perfected.

Ehytoplanictone=
:.z.mmmmmmum-rmmm

from plers at Seripps Institution end Point Hueneme more than 100 miles
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further north. The microscopie work and preliminary caleulations have
been completed up to 1937 and cover now a peried of 18 years. A large
musber of surface plenkton eatehes have been obtained from various
vessels, the collections have all been examined end the results
published. The surface and sub-surfsee sollections of phytoplankton
which were made on the 1938 cruise of the “E. W, Seripps” have been
studied and show especially that the abundence of diatoms may be as
great at & distance of 180 miles from the coast as close to the coasts.

Miss Easter I, Cupp has enslymed a number of phytoplankton
catches by means of the centrifuge method and has spent the greater
pert of her $ime in prepering a texonomie paper on plankton diatons of
the Southern California region. '

Foreminifera.=-

T, ¥. Veughan published & mumber of papers on fossil foreminifere.
E, He Myers has succeeded in working out the life history of a loecal
spocies of foreminifera known as Patellina corrugate, and hes extended
his studles to another form in which the eyele in all respects conforms to
that of Patellina, M. L, Netlend hes continued his studies of the ecolo=-
gleal relations of the foraminifers in the Oulf of Catalina.

Zoopleniione=
Nartin W, Johnson has been engeged partly in the study of the

1ife history of eertain copepods and pertly in studies of the geographiec
distridution of eopepods end other forms of zooplanktom. Among others the
development stages of the oceanic copepods Eucalonus elongatus has been
cmmpletely verkod eut sad & Tepewt has besn published on the distrituiien
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in the Pacifie of the verieties of this form. The large amount of
collections which were mede by the “Es W Seripps” in 1988 is being
examined with the assistence of (.. Devis. @, R, Monk hes contimued &
systesatic and distributional survey of the harpactieid copepods of the
Pagifiec coast.

LIhysiology of isrine Orgenisms.=
D, L. Fox has in colleboration with G, W, larks and others

coneluded a study on the habitat and food of the California sea »mssels
Farther work on the mussel has been mede possible by assistance from the
Works Frogress Administration. Experiments deesling with the biochemical
effosts of hypotoniec and hypertonic solutions of seg water upon tissues
have been conducted. It hes been established that the mussel propels
water through the gill chamber at an everage rate of 2.5 1/hr. One of
the chief lines of research has been the study of various earotenoid
pigments in marine meterials emd marine animals, with speecial reference
to mutrition. Fart of this study, that dealing with carotencid pigments
in marine fishes, hes been undertaken in cooperation with ¥, B, Sunmer.
mwucwmméturm-tmumm
established spectroscopically.

Biology of fishes.~

Fo B. Sumner has continued his studies of the protective value
of calor shemgts in fishes, and has mxperimsntally esteblished thet
fish=eating birds cateh a much greater proportion of those fishes which
do not harmonize with the backgrounde The work of ¥, B, Summer and his
collaborators has, however, meinly deelt with the quantitative determimation
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of the emount of pigments formed in fishes whieh heve been subjected
%o different conditions both as regards color of background end ineident
light. xtmmmtmmsa'-mmum-um
lot of fishes besrs an inverse relation to the albedo of the background,
Mumumxrummuoru-m Intensi ty of
iuihtmmmﬂCMHMMNWﬂiﬂwh.
of melenin, but under the degrees of illuminetion employed so fer, the
1“1“#”!”!““11:&““'!*%##““
of the background. Amcummmmmuﬁ-
view to discovering same of the physiological differences between fishes
which have been accliimetized to widely different tempersiures.

r.s.wm@u-mm.monma
Southern Californis, illustrated by 292 figures.

In 1937 cooperation wes cstablished between the U.S.Navy Buresu
of Comstruction end Repeir and the Seripps Institution in order to stuly
the organisms which ceuse fouling growth on ships® bdottoms. These
Mufmnnaﬁmﬂuarmmiohmcmnfhmm
over a long period of years but which had to be diseontimued bDeceuse of
other pressing demands, ! ¥, ¥, Vhodon vho has been engaged by the
Bureau of Construetion end Repair %o cerry on these studies has been
engaged mainly in examinations of the primery film formed on submerged
surfeces. ;

Fublicabionse=~

In the year 1933-38 265 pepers have been published. A partisl
list follows shich includes only papers dealing with generel sspects of
oceandgraphic problems or with conditions in the Paeifie Oceans



Publiecations on general aspects of oeceanographie
problems and on conditions in the Paeific Ocegne.

We B 4Allem.

1935, OSurfece phytoplankton obtained by the Templeton Crocker
Expedition of the Californies Academy of Sciences of 1988,
Trans. imer. lier. S50¢., vol.52, pPP.101-108.

1954, larine plenkton diatoms of lower California in 198l. Botanical
Gazette, vol.95, Dp.485-493,

1934, The primary food supply of the sem. Qnart. Hev. of Biol.,
vole 9, pp. 161-180.

1935, (and Baster E. Cupp) Plankton diatoms of the Java Sea. 127 spe~
eles and verieties, 48 pls. Bull. du Jardin Botanique de
Buitenzorg. In press.

1936, Ocourrence of merine plankton diatoms in a ten-year series of
daily catches in southern Celifornia. imer. Jr. Botany,
Ve23, noe 1, PD.00=-63, 1956,

1957, Plankton diatoms of the Gulf of California obained by the
Ge Allan Hemooeck Expedition of 1936. Univ. So. Calif.,
Puble, vol.3, no. 4, May, 1937,

The Templeton Croecker Expedition to the Gulf of Cali
in 1935 « The phytoplankton. imer. licros. Soe., .
vol.57, pp.328-35, Oet., 1938,

1938, Swurface distridution of marine plenkton dietoms in the Panama
region in 1938, SI0 Bull., tech.ser., vol.é, no. Dec., 1938,

:

m’ P. 8-

1936, lNarine fishes of southern California, VWith 202 figures.
209 ppe 1936.

Byers, Horace He

1954, The air masses of the North Paeifiec. amn-n.,tuh.m..
vole3, N0ld, PPeSll=bd.

Coe, W R., and W, B, Allen.

1937. Growth of sedentary merine organisms on experimental blocks and
for nine successive years at the pier of the Seripps
Institution of Ocesmogrephy. SI0 Bull., tech.ser., vol.4,

noe 4, pp. 101-56, 1937,

Cupp, B. E.

1954. Analysis of marine plankton diatom collections takem from the
Canal Zome %o Californie during Mareh, 1935. Amer. lier. Soe.,
m.‘l.“".“,m.
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1937, Seasonal distribution snd oceurrence of marine dietoms and
dinoflagellates at Scoteh Cap, Alaska. SI0. Bull., tech, ser.,
vole 4, nos 3, pPps 71-100, April 28, 1937,

1988, (emd W, E. Allen) Plankton dietoms of the Gulf of Celifornie.
Heancoek Exped., vol. 3, no. 5, pp. 6199, Aug., 1938,

Doudoroff, F.

1938, [leactions of marine fishes to temperature gradiemts. Biel. Bull,,
: vol. 75, pp. 494~509, Deec., 19038,

Evans, Bobley Ds, Artiur F. Kip, and E, G, Moberg. The radium and radon
content of Pacific Oceen water, life and sedinents. Amer. Jour,
Seience, vol. 56, pp. 241-50, Oct., 1938,

Fleming, R. He

1954, g " and salinity data. nmm
; for the Central Lastern Pacific Ocean, and Surface
mumwu&mmmwmnom
muumvm Hydrographie Office Bull.2l2,
PDe 138, 1954,

1938, Tides and $idal cewrrente in the Oulf of Pansme, Jour. MNarine
Research, vole. 1, pp. 192-206, Dec., 1938,

Flemning,R.H. (and R. Revelle) wmhmm In press:
Symposiun on recent sediments. Amer, issoc. Petrol. Geols

MD‘L‘

1936« Further studies of the carotenoids of two Paeifie marine fishes,
Fundulus parvipinnis and Hypsypops rubicunda, end of a marine
annelid, Thorecophelia sp. Nat. Aced. Sei., Proe., vol.282,
n0e 1, PP.50=54, 1936, (Jan.)

(end G. ¥, Marks, F, O, iustin, H, M, Buley) The hadbitat and
food of the California sea mussel. SID Bull,, tech. ser.,
vole 4, 10+ 1, DPe 1=64, 1936. (June)

(and E, B, Cupp, G. ¥, leFwen) Low concemtrations of deuterium
oxide snd the growth of merine diatoms. Soc. Exper. Biol. &
Med., Proc., vol. 54, pp. 575-81, 1936.

swuwmmam.omum Amers
Jiaturalist, vol. 70, pp.477-93, 1936.

1957, Carotenoids and other lipoid-soluble pigments in sea and in deep
narine mud. Nat. Acad. M.. m.ﬂ-“. NGe ‘. M.
1997,

:

:

:

Goxdon, R. De

1938, DlNote on estimating bacterial populations by the dilution method.
NHat, Acods Sel., Proc., vol.24, pp. 212-15, May, 1938,
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Mu. ﬁ. c..

1937, YFreliminery report om a study of aitmospherie chlorides.
UsSeDept. Agrie., Weatler Buresu, From lionthly Weather

Review, vol. 65, pp. 147-151, 1937,
Johnson, M. Ve

1935, The developmentel stages of lsbidocera., Biol. Bull., vol. 68,
N0«3, Ppe 307-421, 1936,

1956. Pachyptilus pecificus end Centreugaptilus porcellus, two new
copepods from the North Paeifie. SI0 Bull., tech.ser.,

Voled, NO2, PP.65~70, 1936,

1997, mmuam.tmammm
Dana var. Bungii Giesbrecht. /mer. Mier. Soc., Trems., vel., 61,

no. 1, pp. 79-98, 1037,

1937. The pipduction and distribution of zooplankton in the surface
waters of Bering Sea and Bering Strait. In U.S.Coast Guard,
Oeeenographiec ecruise U.S.Coast Cuard Cutter “Chelan"

Rept.
1954~37, pte2, pp.45-82, 1937,

1938, mmmmmm'muzum
in the northeast Pagifie. SIO Bull., tech.ser., vol.4, no, 6,
PPe 165-80, 1938,

lickwen, G. ¥,

1936, ilydrographic sections end ealoulated currents in the Gulf of
Alaska, 1920, Intern. Fisheries Comm,., Rept. n0.10, pp. 1-38,
19364 , '

1936, Problems of long-range weather-forecasting for the Paeifie Coaste
Amer. Geophe Union, Trans., 17¢h Ann, Meet., 1936, pp.486-91,
1936.

1038, lipdern dynmamieal ocesnogrephy: an achievement of applications
to ocean observations of principles of mecharies and heat.

dmor, Phils 500., Froc., vol.79, no.8, p.l45-66, June, 1938,

1938, Some energy relations between the sea surface and the atmosphere,
Jour, Marine Research, vol. 1, no. 5, ppe 217-38, Sept., 1938,

Observations on temperature, hydrogen-ion eeneentration, end
periods of stagnation and overturning in lskes end reservoirs
of San Diego County, Californis. In press: SI0 Bull., tech,

Marks, G. ¥,

1958, The copper content end copper tolerance of some species of mollusks
of the southern Celifarnia evest. DBiol. Bull., vol.75, pp.224 =
37, Oet., 1938,
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m’ Karl He

1936, The life history of Fatellina corrugata "illiamson, a foreminifer.
SI0 Bulle., tech. ser., vol.5, noe 15, pp.355-92.

1935, W?&Mﬂmbmmﬁfod
m n w‘. m
SI0 Bull., teeh. sers, vol.5, noe m%“w

19355, ‘.ﬂnw&ih‘tom!.nifmumﬂ“h

Ehrenberg, sponsored by Arthur Ear « t0
Roys Soe. londom, Ser, B. Ott.nlw.
1936, The life-oycle of vivi Ehrenberg, with notes on

morphogenesis bution of the foraminifere.
m.nmm.:m.m.p.m-u.m '

1988, rmmm&aumwmmnnmd
the foreminifera. Nat. Acad. Sel., Proe., vol. 24, pps 10=-17,
h‘m

hm.wln

1938, Tie temperature-and-depih-distribution of some recent and fossil
foreminifers in the southern California region. SID Bull,,
techs sers, vol. 5, no. 10, ppe 285-230,

1938, lew species of foramini‘era fyom the wost coast of Hortk America
end from later Tertlery of the los Angeles Basin. SID Sull.,
“’*’.mo‘. m.‘.mw‘ "-. MC R

Revells, Roger

| m. Wﬂl Mn affecting thé solubility of celeium
s - carbonate in sea water. Jour, Sed. Petrology, vol. 4, no.'.
PPe 103-110, '

1935, Preliminery remaxks on the despses bottom semples colleeted in
‘ the Pagific on the lset eruise of the "Carnegie." Jour. Sed.
Petrology, vol. 5, n0. 1, pp.S7-39.

(and ¥. Po Sheperd) Sediments off the California coest. In press:
Symposium on recent sediments., JAmer. Assoe. Petrol. Geol.

Merine botton semples collested in the Paeifie Occan by the
iy'ulu seventh eruises In press: Carnegie Inst,

Summer, F. Be

1934. Studles of the mechanism of color chenges in fishes. James
Johnstone lemorial Volume, lerceshire See Fisheries, Liverpool,
England, ppe G2-80, 1934,

| 1954 Does "proteciive coloration” protect? Hesults of some experiments
1 with fishes end birds. Nat. Acad. Sei. Proc., vole. 20, pp.559-64,
| m.
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m. FoBe (continued)

Bvidence for the protective velue of changeable coloration in
fishes. (II) Amer. Haturslist, vol. 69, pp.246-66. 1935,

i i

(and D Lo Fox} Studies of carotemoid pigments in fishes.
IX. Investigations of the effects of colored backgrounds and
of ingested emrotenoids on the xanthophyll content of Cirella
nigricans. Jour. Exper. Zoole., vols 71, ppe 101-23, 1935,

1085, (and Ds L. Pox) Studies of carotencid pignents in fishes.
III. 7The effects of ingested carotenoids upon the xanthophyll
content of Fundulus parvipimnis. x.t.nu.su..rm..
ﬂ-ﬂ,mw. WO

1835, Studies of protective eolot change. III, ixperiments with fishes
both as predators end prey. Nat. iAcad. Sel., Froe., vol. 21,
Phe 345-03, 1986, B v

1957, (end P, Doudoroff) Some quantitative relations between visual
stimull and the production or destruction of melanin in fishes.
Hat. Acad. Seds, Proce, vel. 23, ppe m—m}.w.

1938, (and P. Doudoroff) Some experiments upon tempersture acelimetizetion
end respiratory metabolism in fishes. FBiol, Pull., vol. 74,
PPe 405-29.

1938, (and P, Doudoroff) Sc-omnuotuatintmuym-uod
beekground upon the melanin content of Gembusia, lat. iscade Sed.,
m. ”1& “. ”Q m’ M.. w.

1958 (and P, Doudoroff). The effects of light end dark background upon
the incidence of u seamingly infeetious disesse in fishes, Idem,
PDe 463=G6,

Sverdrup, H. U.

On the evaporation from the oceans. Jour. Vurine Research, vel. 1,
PPeS=14, lov,., 1987,

1937,

1958, Omn the process of upwelling. Jour. Merine Research, vol. 1,
PP150=84, April, 1958+

1938,

On the explanetion of the oxygen minima and maxime in the cceans.
Jour. du Conseil, vols 13, pPDe 163-72,

Ocesnis circulstion. In press, mmmamm
Applied lepchanics, Froec.

(end R. He Floming) The waters off the cosst of southemn
California March to July 1937, In press, 5I0 Bull., tech.
86T

Thorp, B. ke

1986, Caleareous shallow-water marine deposits of Floride and the
Bahemas. OCarnegie Inst. "ashington, Papers from the Tortuges
hmm. Publ. no. “.. ”."‘1“. M. 1986.



Partial list of papers 1983-38 )=

Vaughan, T. W

1935, The biogeographie relations of the orbiteid foraminifera.
k‘.mm..m.mon.”'mc 1933,

1934, Present trends in the investigation of the relations of merine

organisms %o their envirommemt. ZEcological Monographs,
‘l‘ ‘. ”. ww.

1957, Tertiary larger foraminifera of southwest Ecuador. In Sheppeard,
"Geology of south-western Housdor." Thomas Murby, London.

1938, (and W. S, Cole) Tripladelphidina veracruziena, a new gemus and
species of orbitoidal foraminifere from the Hocene of lexieo.
Jour. Paleont., vol. 12, pp. 167-63, Nareh, 1938, '

Viells, lelson A.

1935, The influence of temperature upon respiratory metsbolism of the
Pagifie killifish, Fundulus parvipimnis. Physiole. Zool.,
vole. 8, pp. 196227,

19356, Veriations in the respiretory metabolism of the Pacifie killifish,
Fandulus parvipinnis, due to size, season, and contimued
constant temperature. Fhysiols Zool., vol. 8, nc. S,
PPe 31B~336, 1935, :

 Whipple, Ge Le

1954, larger foreminifers from Vitilewu, Fiji, in H.S. Ladd, Geology of
Vitilewu, Figl, Bexnice I, Bishop luseum Bull., 119, pp. 14l -
154,

Young, Re T, Jr., and Nobert D, Gordon. HReport on the penctration of light in
.+ the Peeific Ocean off the coast of svuthern California, In
press. SI0 Bull,, tech. sor.

ZoBell, C. E.
1934, (and C, B, Feltham), Preliminary studies on the distribution and

and charvecteristics of merine bacteria. SIC Bull., tech. ser.,
vols 3, noe 12, pp. 279-205. 1034,

1934, licrobiological asctivities at low temperstures with particular
. reference %o marine bacteria, mart. Rev. Biol., vol. 9, no. 4,
PPe 40-66, 1934,

1085, (end George F. lciEwen) The lethal action of sunlight upon bacteria
in sea weter. M.m,ﬂgﬂ.ml.wm 1935,

1935, (end Esther C. Allen) The significence of marine bseteria in the
fouling of submerged surfaces. Jour. Baet., vol. 29, pp. 239-51,



il . AN
o

‘Partial 1ist of papers  1953-38 18-

ZoBell C. E. (contimued)

l.!l. mmamuwuamm
and other marine phytoplankton. lat. icad. Seil., Froes,
vols 21, pp.Si7-22, 1985,

1936, (and D, Q. Anderson) Vertiesl distribution of beeterie in
: marine sediments. amer. issoc. Fetrols Geol., Bull., vol, 20,
PDe 258=69,

{end D Qe 4nderson) Observatioms on the multiplication of
basteria in different volumes of stored sea water and the
influence of oxygen temsion and solid surfaees. Biol. Bull,,
vol. 71, pp. 324~42. 1936,

Mnmmmwmmmm Jowa,
“.m.ﬂ.l.n.m.w, ;

(and Sydney hittenmberg) The occurrenco snd charscteristies of
ehitino-glastie bacteria in the sea. Jour., Bacter., vol. 35,
DDe 275-97, Mareh, 1938,

{and G, B, Peltham) Bacteria es food for certain merine inverte-
brates. Jour. larine iesearea, vol. 1, no. 4, Pp.

(and J. H, long) Studies on the isolation of bacteria-free
cultures of marine phytoplankton. Idem,

The ocourrence snd activiiy of bacteoris in marine sediments.
In press: Symposium on recent sediments. Amer., Assoe. Petrol.
Geole

:

if §



