
Scripps Institu,tion of Oceanography 273 

SCRIPPS INSTITUTION OF OCEANOGRAPHY 

LA JOLL..o\., CALIFORNIA, July 1, 1930. 

To the President of the University. 
SIR: I have the honor herewith to transmit the report on the Scrip!,« 

Institution of Oceanography for the year 1929-30. 

The general program of research at the Institution--
The general program of the Institution is obvious from the speci;~~ 

reports which follow these introductory remarks. Here it is desired merel~ 
to emphasize a fundamental feature of the plan for the scientitic work o_~' 

the Institution. The first endeavor is to get as good a picture as is pm,-
ticable of the physical and chemical features of the masses of water wit~ 
which we are concerned in our investigations. The next endc:n-or is t" 
relate the results of the studies of other marine phenomena ml<l process,,\~ 

to that general setting. An attempt is being made to develop a coordinah-" 
program by having each investigation related to other investigations an,l. 
if possible, to all the other investigations. 

Boat wor7c-
Because of Dr. Moberg's absence from the Institution during Augu:\1 

and September, 1929, and June, 1930, and the need of devoting as mud, 
time as possible to the study and preparation for publication of the lar~-" 
amount of data already a8sembled, comparatively little use W:\8 made ,\( 
the Institution's boat during the past year. Only five trips were ma,l" 
to the two stations located five and ten miles from the Institution's pi"r 
for the purpose of collecting samples for physical, chemical, biologi('l\l, 
and bacteriological studies_ During July, 1929, a trip was made to tt'''I, 
apparatus devised by Dr. Gee for the collection of bacteriological samph\~. 
During May, 1930, about twenty samples of water were collech-d for Ch"I1I_ 
ical investigation by Dr. T. G. Thompson, Director of the Division 'II' 
Oceanography in the State University of Washington. 

Dr. Moberg, during August and September, 1929, worked ou the ya,'lI" 
"Carnegie," first while she was in port in San Francisco, and theu till 

her cruise to Honolulu. He spent the month of June, 1930, ill the Depal't. 
ment of Terrestrial Magnetism, Carnegie Institution of Washington, Wa~,,_ 
ington, D. C., helping prepare for publication the oceanographic results or 
the "Carnegie." vVork aboard, and in connection with, the "Carnegit\," 
therefore took the place of work aboard the Institution's boat" Scripp~," 
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Physical oceanography and marine meteorology-

These investigations were in charge of Dr. George F. McEwen. Dr. 
A. F. Gorton served as associate in meteorology throughout the year; Dr. 
N. W. Cummings was on duty as associate in physics from July 14 to Sep
tember 10, 1929, and Mr. Burt Richardson, also associate in physics, was 
on duty from July 1 to September 11, 1929, and June 7 to 30, 1930. Cap
tain S. W. Chambers, associate in physical oceanography, assisLeu through
out the year, Miss Agnes G. Partridge from August 11 to June 14, 1930, 
and Miss Ruth Ragan part of her time throughout the year. ' 

Physical oceanography.-The salinity of 3,402 sea-water samples was 
determined in the Institution's laboratory during the year, and 12,032 
records of ocean temperatures and 8,194 records of winds and meteorological 
conditions at sea were received. Ninety serial temperatures and salinities 
were obtained from the Institution's boat" Scripps." 

Data from shore stations have been averaged by weeks and months as 
usual. Surface data furnished by naval and other ships have been averaged 
by months and thirty-minute sections, and tabulated as usual on special 
forms. Satisf1Lctory progress has been made in avel'nging serial tempera
tures, salinities, and hydrogen-ion measurements at stations 1 and 2, respec
tively ten and five miles west of La Jolla, by two-week intervals for each 
depth. A special routine of computation has been devclopeu for obtaining 
these averages and "smoothed" values at tho first and miudle of each 
month. 

The dynamic computations of oceanic eirculation in the Gulf of Alaska 
were continued in accordance with arrangements already maue with Dr. Will 
F. Thompson. Dr. McEwen has charge of this work anu is senior author 
of a report now in pross on the results obtained from observations made 
in 1928. 

Dr. McEwen continued to collaborate in the preparation of certain 
sections on physical oceanography in the volume on geophysics of the 
National Research Council. 

Interrelations between the sea and atmosphere with reference to seasonal 
weather foreaasting.-Investigations bearing on the problem of estimating 
evaporation have been continued by Dr. N. W. Cummings and Mr. Burt 
Ricllardson. This work included: 

(1) Experiments using thermally insulated vessels for the statistical 
detormination of the relation between atmospheric conditions and rate of 
evaporation from a water surface exposed to the sun and sky. 

(2) Computation of the amount of eva.poration from forty bodies of 
water by the "Energy Formula." 

(3) Working up for publication of solar radiation data from recording 
thermo-electric Weather Bureau no. 17 Pyrheliometer at La Jolla. 

(4) Experiments at sea on the "Scripps" off La Jolla to determine 
the transmission of certain wave lengths of light through the ocean by 
means of a photo·electric cell apparatus. 
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During his yeali'a work in }'esidence at the Scripps Institution as asso· 
ciate in meteorology, Dr. A. F. Gorton made a further study of the relation 
between seasonal rainfall in California and quarterly values of temperatures 
and pressures in various parts of the world, and made an analysis of eyclcs 
in rainfall and run-off by statistical metho(ls, in particular by means of 
Streiff's method of successive integration. Correlation coefficients between 
rainfall and various indices do not attain high values except in the case of 
the inshore surface temperature at La Jolla and Hueneme during the sum· 
mer period. The rainfall of northern Califorma shows the Bruckner cycle 
and the secular cycle (50-70 years), whereas rainfa11 in southern California 
shows cycles of 22, 11, and G ycars. 

The annual forecast was publisheu October 15, 1020, in various news· 
papers of the State and was distributed through the Associated Press to 
newspapers outside the State; the same forocast appeared in the BulieUn 
of the American Meteorological Society and in the California Citro graph. 
A paper on the results of the last two years und the present status of the 
forecasting system has been accepted for publication by the Elcctrical TV cst. 

While on a trip to Washington, D. C., in JUlle, 1030, to aid in interpret· 
ing the data obtained by the" Carnegie," Dr. McEwen maue arrangements 
with officials of the Canadian Meteorological Service and the United States 
Weather Bureau to have copies maue of certain unpublished oceanographic 
anu meteorological observations at sea. In a conference with Dr. Brooks at 
Clark University, arrangements were made for filing at the Scripps Institu· 
tion thermogra.ph records of condenser intake temperatures from Panama 
Pacific steamers sailing between New York and San Peuro. These data 
are of special value in our investigations of seasonal weather indices and 
oceanic circulation. 

Chemical investigutions-
The chemieal investigations are in charge of Dr. E. G. Moberg. During 

the six months of 1920 sea-water samples were analyzed for phosphate, 
silica, hyurogen ions, and oxygen according to the program followed in 
previous years. In 1930 no analyses werc made, in order to have more time 
available for preparing for publication the large quantity of chemical data. 
So far all the computations have been checked and all the results for the 
water collected at the pier have been averaged and graphed. 

During July and August, 1929, a uumber of special experiments and 
analyses were carried out. Methods for determining ca.rbon dioxide, both 
by volume and by titration, and for determining calcium were studied, the 
calcium work being coutinued also during June, 1930. In conjunction with 
the bacteriology laboratory the calcium carbonate equilibrium in sea water 
was investigated, and the results indicate that under ecrtaiu conditions lime 
may be precipitated from the water even in this locality. Because of the 
large amount of analytic work involved it was not founu possible to carry 
the experiments fartller at the time. 
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Prior to the loss of the yacht "Carnegie" in November, 1929, it was 
planned tlmt the Scripps Institution would use this vessel for oceanographic 
investigations in the Pacific, beginning in 1932. In order to obtain in· 
formation which would aid in planning the program of the expedition, Dr. 
Moberg accompanied the" Carnegie" from San Francisco to Honolulu in 
September, 1929. At the same time he advised the chemist on board con· 
cerning the chemical work on the cruise and determined the dissolved oxygen 
content in about two hundred water samples from various depths at ten 
stations. These determinations furnished the first reliable information con· 
cerning the distribution of oxygen in the ope~ Pacific and showed that at 
most depths the Pacific contains much less oxygen than docs the Atlantic. 

Dr. Moberg spent the month of June, 1930, at the Department of Terres· 
trial Magnetism of the Carnegie Institution of Washington studying and 
interpreting the chemical data obtained by the "Carnegie" during her 
cruise of thirteen months in the Pacific. While there he was appointed 
Research Associate of the Department of Terrestrial Magnetism, and he will 
have charge of preparing the" Carnegie's" chemical results for publication. 

Until December, 1929, Miss Maurine Leslie was research assistant in 
the laboratory, and since January, 1930, Miss Corinne Copeland has assisted 
with the clerical and computing work. During July, 1929, Dr. D. M. Green· 
berg, of the Department of Biochemistry at Berkeley, continued, as a tern· 
porary member of the Institution's staff, his work on calcium and carbon 
dioxide determination which was begun during the previous month. Dr. 
P. L. Kirk, also of the Department of Biochemistry, made further calcium 
studies in June, 1930. In July and August, 1929, Miss Esther Allen made 
a number of determinations of the various forms of carbon dioxide in sea 
water, using the two methods previously mentioned. During the summer 
of 1929, Mr. Marston Burdick acted as general assistant, partly in the 
laboratory and partly on the boat. 

Biological investigations-

Bactcriologg.-The bacteriological investigations were in charge of Dr. 
A. H. Gee. Two points in bacteriology received special attention during the 
past year. Conventional and special methods for growing the bacteria, 
yeasts, and molds in the sea water were followed for the purpose of reveal· 
ing the bacteriologically interesting zones in tho"ocean. Although enumera
tions of tho microorganisms made in this way do not furnish the actual 
number of living individuals, they indicate where the activity is relatively 
greatest. Sueh tests suggest that at five miles off the Scripps Institution's 
pier the topmost layer of the water alone contains bacteria in measurable 
numbers. 'l'his surface zone of acivity may not be more than 25 meters 
i'n thickness. Below this depth notlling was found which grew in cultures, 
except in the mud on the ocean floor. Here the bacterial activity was highest 
in the vertical series of samples. The numbers of living organisms recovered 
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from the mud exceeded those in the top 25-meter layer of water. Approxi
mately half of the organisms cultivated from the mud and water were true 
bacteria. The remainder were molds, Actinomyces, and yeasts. Chromo
gens were common, although their brilliant colors did not survive laboratory 
subculturing for many transfers. The majority of the organisms caught 
in the special samplers used were ammonia-formers. This property is of 
interest from the standpoint of their influence on tho calcium equilibrium 
in the water. 

The second ma.jor phase of the work dealt with the suitability of such 
culture m~dia as have been devised to date. ]'or this pUl'pose some accurate 
method of enumerating microscopically aU the organisms in the water, alive 
or dead, is necessary. On account of the low counts thus far recorded for 
sewage- and drainage-free water, this technique is more difficult than in the 
case of the higher counts encountered in fresh-water bodies. Several differ
ent methods were adopted for concentrating the thinly distributed organisms 
to a degree such that counting under the high powers of the microscope be
came feasible. Adsorptive and ultra-filtration methods were not found 
promIsmg. Some degree of concentration was established with the conven
tional centri·fuge. This procedure in(1icate8 that there ma.y be in sea water 
one thousand times as many bacteria as can actua.!ly be grown according 
to the customary culture methods. This observation shows the need for 
further work with the culture media before extensive routine examinations 
arc undertaken. 

Phytopla.nkton.-The investigations of these organisms were in charge 
of Professor W. E. Allen. During the academic year ending June 30, 1930, 
nearly two thousand catches of microplankton have been added to the per
manent series of pier anil boat collections and about two hundred catches 
to collections of temporary or discontinuous series. Most of these have been 
taken in southern California localities, but one series was from the Aleutian 
Islands and two small groups of catches were from the Java Sea and the 
coast of Peru. 

About one thousand catches have been studied by the routine procedure 
of the Institution for statistical purposes, some of which have been uscd also 
for studies of morphological variations by Miss Cupp, Research Assistant in 
Planktology. Although the system of double records to cover" good" and 
"bad" condition of specimens adds materially to the routinc lahor of hand
ling records as well as adding to the volume of records, it has been retained 
in the general routine of statistical examination because of its valuo in 
giving indication of the degree of biological activity of a population under 
investigation. Two reports on boat work, one covering the winter collections 
of February, 1929, in the Alaska region by the International Fisheries Com
mission, and the other the La Jolla collections (mostly subsurface) of 1927 
made by the Scripps Institution boat, have been nearly completed by Pro
fessor Allen. 
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Three partial reports on plankton investigations by Professor Allen were 
published in the past year, and the substance of another of his reports was 
used by Dr. H. B. Bigelow in his general report on investigations in Monterey 
Bay in 1928, published in the Bulletin of the Museum of Comparative 
Zoology at Harvard University. A non-technical description of a proposed 
design for a quantitative closing net for zooplankton was also published by 
Professor Allen. 

Miss Cupp has continued her special research on the character and range 
of variations in plankton diatoms of the east Padfic, and in addition she 
and Professor Allen have been working on the morphology and classification 
of plankton diatoms in a series of collections from the Java Sea, wllich has 
considerable importance in its relation to the problem of regiona.l distribu
tion of diatoms in the Pacific Ocean. 

In response to a. request of the "Guano Administration" of Peru 
through the United States Bureau of Fisheries, Professor Allen has made 
a preliminary list of species of rliatoms derived from a series of plankton 
catches from waters along the Peruvian coast. 

Considerable progress has been made by Professor Allen in assembling 
and classifying the records and in organizing the work of computation and 
tabulation of the records for a. report (or series of reports) on the ten 
years of daily collections by the Scripps Institution at inS]lOre stations in 
southern California. 

In cooperation with Professor W. R. Coe, of Yale University, who is 
studying the material and preparing a report, Professor Allen has been 
making at regular intervals a series of eolleetions of animals attaching 
themselves to and dwelling upon cement and wood surfaces at the Institu
tion pier. A major value in this work is the founuation which it will afford 
for future studies of tho relationship between sedentary and planktonic 
existence of littoral organisms. 

Porarninifera.-The Director of the Institution devoted as much time us 
he could to the continuation of his investigations of the genera of the larger 
foraminifera. IIe was assisted from July 1 to August 13, 1929, by Mr. 
D. W. Gravell, and throughout the year by Mr. G. L. Whipple. Mr. Gravell 
has nearly completed a paper on the Tertiary foraminifera of Venezuela. 
Mr. Whipple during the year completed two papers, one on the Miocene 
foraminifera of Viti Levu, Fiji Islands, the other on Eocene foraminifera 
from Eua, Tonga Islands. Both of these papers were prepared as aids to 
the investigation of the coral reefs in those islands by Messrs H. S. Ladd 
and J. E. Hoffmeister. Mr. Whipple also completed a report on the fossil 
foraminifera from Vavau, Tonga Islands, in connection with an investiga
tiOll of the coral reefs of that island by Dr. J. E. Hoffmeister. Mr. Whipple 
also nearly completed a memoir on the Tertiary foraminifera of the Island 
of Trinidad. During the year a paper by Mr. Richard D. Nortoll, entitled 
, 'Ecologic Relations of Some Foraminifera" was published as a technical 
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bulletin of the Scripps Institution. A study by Mr. E. M. Thorp, discussed 
later in this report, deals with the foraminiferal remains in a series of deep· 
sea bottom deposits, and supplements tl1e investigation by Mr. Norton. 

Organism8 attcwhed to the pUcs 'of tho Institution's pier.-At the end 
of tllO academic year, June 30, 1930, Professor Wesley R. Coe; of Yale Uni
versity, had completed the study of organisms scraped from concrete and 
wooden blocks suspended from the Institution's pier at different times of 
the year and allowed to remain for periods of different lengths throughout 
f~ur years. A manuscript by 11im, entitled "Season of Attachment and 
Rate of Growth of Sedentary Marine Invertebrates and Algae at the Pier 
of Scripps Institution of Oceanography, La Jolla, California," was almost 
finished. The Institution is deeply obliged to Professor Coe for undertaking 
tllis valuable, long continued, and tedious investigation. 

Fishcs.-Dr. F. B. Sumner continued his experiments upon the effects 
of certain environmental faetors on Lebistcs reticukLtus, in collaboration 
with Mr. Nelson A. Wells. Tllese involved (0) effects of considerable tem
perature differences upon development, (b) effects of black and white sur
roundings, and of various colors, upon the pigmentation of the fishes. 

The first of these lines, of experimentation presented one serious prac
tical difficulty, in that the higher temperaturcs used rcsulted in greatly 
reduced fertility on the part of the fishes. Thus far, an insufficient number 
of warm-water spccimcns have been reared, but there arc already indications 
of a possible influence upon the number of vertebrae and perhaps other 
meristic characters. 

TIlC second line of experimentation has yielded much more (lefinite 
results. The material has been reasonably adequate in amount and normal 
in development. These fishes are now fully mature, and microscopic study 
of them has been commenced. Interesting effects have already been noted 
respecting not only the disposition (visibility) of tho pigment 1)1'080nt in 
the chromatophores, but upon the actual amount of pigmont which is pro
duced. Thus tho chemical processes which result in the production of 
melanin in various tissues are strongly influenced by light reflected from the 
baekground, probably through the intermediation of tho visual organs and 
the central nervous system. 

This year saw the completion of tlle studies of 111:1'. A. B. Keys upon 
"the selective action of decreased salinity and of asphyxiation on the 
Pacific killifish, F'II,ttd'll,lu8 parvipinnis." lIis report upon this work was 
embodied in a thesis for the degree of Doctor of Philosophy, which was 
granted him in May of the present year. 

Dr. Keys also conducted furtlwr experiments upon oxidative metabolism, 
in collaboration with Mr. N. A. Wells, and Mr. Wells Ims cOlllmenced inde
pendent investigations in this general field, which he expects to continue 
during the coming year. 
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bulletin of the Scripps Institution. A study by Mr. E. M. Thorp, discussed 
later in this report, deals with the foraminiferal remains in a series of deep
sea bottom deposits, and supplements tIle investigation by Mr. Norton. 

Organisms attaohea to the pUes 'ot tho Institution's pier.-At the end 
of tho academic year, June 30, 1930, Professor Wesley R. Coe,' of Yale Uni
versity, had completed the study of organisms scraped from concrete and 
wooden blocks suspended from the Institution's pier at different times of 
the year and allowed to remain for periods of different lengths throughout 
four years. A manuscript by him, entitled "Season of Attachment and 
Rate of Growth of Sedentary Marine Invertebrates and Algae at the Pier 
of Scripps Institution of Oceanography, La Jolla, California," was almost 
finished. The Institution is deeply obliged to Professor Coe for unclertaking 
tllis valuable, long continued, and tedious investigation. 

Fishcs.-Dr. F. B. Sumner continued his experiments upon the effects 
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perature differences upon development, (b) effects of black and white sur
roundings, and of various colors, upon the pigmentation of the fishes. 

The first of these lines, of experimentation presented one serious prac
tical difficulty, in that the lligher temperatures used resulted in greatly 
reduced fertility on the part of the fishes. Thus far, an insufficient number 
of warm-water specimens have been reared, but there arc already indications 
of a possible influence upon the number of vertebrae and perhaps other 
meristic characters. 

The second line of experimentation hUB yielded much more llefinite 
results. The material has been reasonably adequate in amount ancI normal 
in development. These fishes are now fully mature, and microscopic study 
of them has been commenceu. Interesting effects have already been noted 
respecting not only the disposition (visibility) of the pigment prcsent in 
the chromatophores, but upon thc actual amount of pigment which is pro
duced. Thus the chemical processes which result in the production of 
melanin in various tissues are strongly influenced by light I'eflected from the 
background, probably through the intermediation of tho visual organs and 
the central nervous system. 

This year saw the completion of the studies of Mr. A. B. I{eys upon 
"the selective action of decreased salinity and of asphyxiation on the 
Pacific killifish, FUll-dulus pa,rvipinn.is." His repert upon this work was 
embodied in a thesis for the degree of Doctor of Philosophy, which was 
granted him in May of the present year. 
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pendent investigations in this general field, which he expects to continue 
during the coming year. 
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Mr. P. S. Barnhart has for a number of years made random notes, 
written and mental, on the spa.wning seasons and habits of a number of the 
local fishes, including some of the sharks and rays and other shore and 
pelagic species. Unfortunately, most of the notes and a large number of 
drawings of eggs and post-larval stages were destroyed when the basement 
was flooded several years ago. However, since then, as time and oppor
tunity permitted, additional notes, observations, and drawings have been 
made, and enough ma.terial of interest may soon be brought together to 
make its publication desirable. 

Pcromyscus.-Dr. Sumner's work upon genetics and ecology in deer
mice was continued under a grant from the Ca.rnegie Institution of 'Wash
ington. During the past year he completed the most extensive piece of work 
thus far undertaken by him in this fielll, the result being comprised in a 
report entitled, "Genetic and Distributional Studies of Three Subspecies of 
Peromyscus, " now in press. 

An assistant, Mr. Llewellyn G. Ross, completed a preliminary investiga
tion upon specific differences in water consumption. Interesting differences 
were revealed by the experiments, these being correlated in a significant way 
with differences in the geographic and ecologic distribution of the species 
concerned. 

Geological investigations-

Ma,rine bottom deposits.-1Ir. Eldon M. Thorp acted as assistant in the 
study of marine setliments from JUly 1 to August 13, 1929, and from 
May 15 to ,Tune 30, 19i1O. He has completed a report entitled" Descriptions 
of Deep-Sea Bottom Samples from the Western North Atlantic and the 
Caribbean Sea," which wjJJ soon be submitted for publication as one of the 
technical bulletins of the Institution. Mr. G. Leslie Whipple has begun a 
study of the marino bottom deposits and the associated foraminifera rep
resented by a series of samples collected mostly by the United States Coast 
and Geodetic Survey vessels between Point Concepcion and the Panama 
Canal Zone. Local collections made by the Institution 'a boat, the 
" Scripps," in the Catalina Gulf, are also being studied. 

'rho investigations on the ealcium relations in tho sea by Mesars. Gee 
and Moberg, of the staff of the Institution, and their collaborators, Messrs. 
D. R. Greenberg and P. L. Kirk, of the Department of Biochemistry of the 
University of California, deserve mention in this note on marine bottom 
deposits, sinco their investigations are essential for understanding certain 
relations and processes in the sea. 

Littoral el·osion.-During the yenr the Director of the Institution under
took an investigation of the rate of cliff recession along and adjacent to the 
sea front of the Institution's property. In this work he was assisted by 
Mr. G. L. Whipple and Mr. J. M. Ross in getting measurements of the 
amount of shore-line recession where it was possible to make measurements. 
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Professor McEwen helped with some of the mathematical and mechanical 
aspects of the problem. Although the study is far from complete, enough 
information was obtained to warrant the publication of a brief note in the 
Report of the Division of Geology and Geography of the National Research 
Council for last April. The results were also given in a paper presented 
at a meeting of the Cordilleran seetion of the Geological Society of America 
at Berkeley last February. 

Attenaance at scientific 'meetings-

T!::e Director of the Institution and Messrs. McEwen, Gee, and Moberg 
visited the vessel "Carnegie" while it was in port at San Francisco, and 
were also on board, save Mr. Gee, on the twenty-fifth anniversary of the 
initiation of the research program of the Carnegie Institution of Washing
ton. The Director attended a meeting in Washington in October, of the 
National Academy Committee on Oceanography, also conferences with 
officers of the different organizations in Washington interested in ocean
ographic investigations. At the midwinter meeting of the Western Society 
of Naturalists, December 18-21, 1929, the Director and Messrs. McEwen 
and Moberg took part in the scientific program. Dr. Gee presented pa.pers 
before both the bacteriological and the chemical societies of the American 
Association for the Advancement of Science in Iowa City and attended the 
meeting of the American Chemical Society in Ames, Iowa. The Director 
of the Institution attended the winter meeting of the Cordilleran Section of 
the Geological Society of America, of which he is chairman for the 
current year, 1930, in Berkeley on Febrnary 20 and 21. He took part in 
the program of both the Cordilleran section of the Geological Society and 
the Pacific Coast branch of the Paleontological Society, which met concur
rently. During April and May the Director attended committee meetings, 
meetings of three divisions of the National Research Council, and the 
annual meeting of the National Academy of Sciences in Washington. He 
presented one paper before the annual meeting of the section of Ocean
ography of the Americlln Geophysical Union. Dr. F_ B. Sumner gave two 
papers at the Tucson, Arizona, meeting of the Southwestel'Il Division of the 
American Association for the Advancement of Science. During June the 
Director aml Professor Allcn attended the meeting of the Pucific Division 
of the American Association for the Advancemcnt of Scicnce in Eugene, 
Oregon, and took part in a conference on oceanographic research along and 
off the Pacific Coast of Canada and tho United States. Dr. McEwen ga.ve 
a lecture in Decemb~~ before the Sigma Xi Club of Stanford University, at 
the April session on water supply conducted by the School of Citizenship 
and Public Administration of the University of Southern California., and 
in May before the Sigma Xi in San Diego. 

During the year the Director of the Institution devoted much of his time 
to service on four committees: thc International Committee on the Ocean-
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ography of the Pacific, the National Committee on the Oceanography of the 
Pacific for the United States, of both of which he is chairman; the National 
Research Council, Di"ision of Geology and Geography, Committee on Sub
marine Configuration and Oceanic Circulation, of which he is chairman; and 
the Committee on Oceanography of the National Academy of Sciences. The 
Director is a member of many other committees on which he rendered ser· 
vice, but they were not so time-consuming as the four whose names are 
mentioned. 

Information on the trips that Mr. McEwen and Dr. Moberg made to 
Washington during June to assist in working up the report on the oceano
graphic data collected by the" Carnegie" is given in the accounts of their 
personal work. 

Publications-

The total number of papers published during the year by the members 
of the Institution '8 staff was 43. '}'his number includes brief notes and 
abstracts as well as long papers. At the end of the year a number of 
additional Impel'S were in press and the manuscripts of others were either 
ready or nearly ready for the printer. 

Visiting Scicntists-

The following is a list of visiting investigators who worked at the 
Scripps Institution during the year and the subjects on which they were 
engaged: 

lIarry C. Godsil, California Fish :md Game Commission; Growth rate of 
the California sardine, July 1, I929-June 30, 1930. 

Llewellyn Ross, University of Oregon; Studies of Permnyscus, as Car
negie Institution of 'Washington assistant to Professor F. B. Sumner, July 
1, I929-June 30, 1930. 

Mrs. II,. II. Palmer, Graduate student in paleontology, University of Cali
fornia; }'oraminifera of the West Coast, July I-September 8, 1929. 

Roland C. Main, University of Oregon; Physiological investigations on 
fishes, July 10-September 19, 1929. 

Dr. II. S. Reed, Citrus Experiment Station, University of California; 
Usc of library and conferences, Septemher 9-24, 1929. 

F. B. Tolman, graduato student, Stanford University; Foraminifera, 
February 1G-l\fareh 31, 1930. 

Ernest H. Quayle, San DiC'go Museum of Natural History; Corals, 
irregularly from the mid (lIe of 1<"cbruary to the end of the year. 

Dr. W. Lepeschkin, Biochemical Laboratory, Desert Sanatorium, Tucson, 
Arizona; Special physiological investigations on copepods, May 28-June 30, 
1930. 

Dr. Paul L. Kirk, Department of Biochemistry, University of California, 
Berkeley; Method for the determination of calcium in sea water, June 11-
30, 1930. 

Prof. C. M. Child, University of Chicago; Special physiological investi
gations on the hydroid Coryrnorpha, June 28-30, 1930. 
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Lectures were given by visitors as follows: 

Professor Gerhard Schott, Deutsche Seewarte, Hamburg; Professor G. I. 
l'aylor, Cambridge University, England; Dr. Paul S. Galtsoff, United States 
Bureau of Fisheries; Mr. R. R. McLean, San Diego County Horticultural 
Commission; Dr. C. M. Yonge, Marine Laboratory, Plymouth, England; 
Dean E. D. Merrill, College of Agriculture, University of California; Dr. 
W. E. Ritter, Director Emeritus of Scripps Institution; Dr. C. A. MatIey, 
former Government Geologist of .Tamaica; Professor Frank R. Lillie, Chair
man, Department of Zoology, University of Chicago; Dr. L. B. Becking, 
Hopkins Marine Station, Pacific Grove; Dr. Harold Mestre, Hopkins Marine 
Station, Pacific Grove; Professor J. Frank Daniel, Department of Zoology, 
University of California; Professor S. C. Brooks, University of California. 

Besides the visitors who conducted scientific investigations at the Insti
tution and those who gave lectures, numerous other visitors came to the 
Institution for conferences or for inspection of its scientific work. Among 
these were Captain T. J. Maher, in charge of the office of the United States 
Coast and Geodetic Survey in San Francisco; Dr. Parker D. Trask, research 
associate of the American Petroleum Institute, engaged in an investigation 
of marine deposits as possible source beds for petroleum; Dr. and Mrs. 
Needham of the Laboratory of Biochemistry, Cambridge University, Eng
land; Dr. W. F. Thompson, Director of the International Fisheries Commis
sion, Seattle, Washington; Dr. C. H. Townsend, Director of the New York 
Aquarium; Mr. J. P. Soule and Dr. J. H. Paul, of the Department of 
Terrestrial Magnetism of the Ca.rnegie Institution of Washington; Captain 
N. H. Heck, United States Coast and Geodetic Survey; Mr. Wa.llace Adams, 
Director of Fisheries, Philippine Bureau of Science, Manila; Mr. N. B. 
Scofield and other members of the California Fish ancI Game Commissioll; 
Honorable John P. Babcock, Deputy Minister of Fisheries of British Colum· 
bia and Chairman of the Inlemutiunul Fisheries Commission; Lieutenant 
F. B. Quinn, United States Coast and Geodetic Survey; Dr. R. L. Moodie, 
Santa Monica, California; President M. L. Spencer, University of Wash
ington. Many otllers interested in its scientific work or personal friends 
of members of its staff also visited the Institution. 

Students-

Students registered at the Scripps Institution, with their subjects, were 
as follows: 

Miss Easter E. Cupp, phytoplankton, JOuly 1, 1929-June 30, 1930. 
D. W. Gravell, fQraminifera, July I-August 13, 1929. 
A. B. Keys, oxygen consumption of fishes, July 1, 1929-May 13, 1930. 
E. M. TllOI'P, marine sediments and foraminifera, July I-August 10, 

1929; Ma.y 15-June 30, 1930. 
N. A. Wells, oxygen consumption of fishes, July 1, 1929-June 30, 1930. 
G. L. Whipple, foraminifera and marine sediment.s, July 1, 1929-June 

30, 1930. 
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AdditiolLS to soientijic equipment-

The outfitting of the bacteriological laboratory of the Institution was 
continued, and a high-grade bacteriological microscope was added to its 
equipment. A good petrographic microscope was added to the equipment 
of the laboratory for the study of marine sediments. A second laboratory 
for the investigation of the physiology of fishes was partly equipped. Addi
tional equipment for the boat ordered during the yea.r 1928-29, and men
tioned in tlie report for that yea.r, was delivered during the year 1929-30. 
During the year 1929-30 six more Richter reversing thermometers were 
ordered, but delivery had not been made prior to the end of the year. 

During the year a second floor of book stacks was installed in the 
library, thereby nearly doubling its former book-shelf capacity. 

Improvement of property-

During the year a lower bulkhead 480 feet in length was built in front 
of the southern section of tho oW bulkhead in order to protect the sea 
front of the Institution's property from the onslaught of the wa.ves. 
Although the protecting bulkhead that was built safeguards the Institution's 
property for the present, it will be necessary at a relatively early date to 
extend the outer bulkhead as far as the north end of the present bulkhead. 

The planting program of the Institution was virtually completed during 
tho year. It is not intended to do extensive planting in the future. But it 
will be necessary to replace some trees and shrubs that have died and to 
pay attention to some of the special features of the Institution's grounds. 

The new building-

During the yea.r the $40,000 appropriated by the State Legislature 
toward a fund for the construction of an additional laboratory building 
at tho Institution was matched by a contribution of the same amount from 
an anonymous donor. During April, 1930, the Rockefeller Foundation 
a110tte(1 an additional sum of $40,000 toward increasing tho laboratory 
facilities of tho Institution, making a total of $120,000 for the construc
tion and scientific equipment of a new laboratory building. During the 
year members of the staff of the Institution devoted much time to tho pre
liminary plans for the building. Tho problem was also considered in the 
office of the Comptroller, and Mr. L. J. Gill was appointed architect. But 
final plans had not been adopted by the end .of tho year. 

Library-

An addition of 320 volumes and 967 pamphlets was made during the 
year, bringing the total number of accessioned books in the library to 
10,970 and of catalogued pamphlets to 14,452. 
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Museum, Aquarium, and Supply Department-

Mr. P. S. Barnllart is the curator of the biological collections. Aside 
from the general upkeep of the museum and collections, much time was 
spent in sorting over and indexing the shell collection and the herba.rium 
of seaweeds. One hundred and two additional species of shells have been 
received from Dr. Fred Baker. Four mounted fishes have been added to 
the museum exhibit. 

There were 3828 registered visitors to the Institution. 

Supply department.-Sales from the supply department amounted to 
$398.02. 

Aquari.um.-In spite of adverse conditions the aquarium has been kept 
running and the exhibit maintained. 

The two large aquaria which were broken, mended, and again put into 
service, have become the most interesting tanks in the aquarium. One was 
fitted up with rock work to represent a tide pool, an automatic water
dumping device furnishing the a.rtificial wave action. Many species of 
invertebrates which could not be kept successfully before have thrived 
under these conditions. With the other tank it was necessary to cast a 
whole new cement front, after which rock work was built in. As the object 
iIi view was to use this tank for the Garibaldi, the rock work was so fash
ioned as to make little caves and crevices, imitating as nearly as possible 
one of the conclitions under which these fish live. Because of the fact that 
seaweeds are beginning to grow upon the rocks, this tank is being watched 
with a great deal of interest. 

The wooden gutters which earry off the waste waters from the aquaria, 
and which were replaced about five yea~s ago at an expense of about $60, 
were again in very bad condition. To obviate the necessity of again replac
ing these drains, at least for another year, they were lined with cement. 

The attendant care for the aquarium and the fishes in it has been more 
satisfactory this past year than for many previous years. 

Because of the accumulation of rust in the pipe furnishing water to the 
aquarium, the water supply is daily becoming less and less. There is hardly 
enough at present to keep an adequate supply flowing to the tanks, and 
during the past year many fishes have died from suffocation. 

During the year there have been exhibited about 220 invertebrates, rep
resenting 26 species, and 921 fishes, representing 37 species. 

Special ac7c'/Wwledgmcnts-

It is a pleasure to record that the Institution has continued to receive 
assistance in its work from the transports of the United States Navy in 
the eastern Pacific; the United States Naval Mission in Peru, amI the 
Peruvian navy; the United States Naval Attache in Chile and, through him, 



286 Annual Report of the President 

from the Grace Steamship Line and the Chilean Meteorological Service; the 
officers of the Coast and Geodetic Survey in command of vessels operating 
in the northeast Pacific; the Bureau of Lighthouses; and the Los Angeles 
Steamship Company. 

Gifts and special oontributwns.-For the year 1929-30, the Institution 
received gifts as follows: Miss Ellen B. Scripps has continued her generous 
support of the Institution; Mr. R. P. Scripps for general purposes, $5,000; 
the Director of the Institution toward maintenance and improvement of the 
grounds, $770. 

Contributions from organizations interested in the efforts of tlle Insti· 
tution to find a basis for forecasting seasonal rainfall were as follows: 

Department of Water and Power, Los Angeles ....... . 
Southern California Edison Company ....................... . 
San Joaquin Light and Power Corporation ............... . 
Los Angelcs Gas and Elcctric Corporation ............... . 
San Diego Consolidated Gas and Electric Company 
Southern Sicrras Powcr Company ............................. . 
California.·Orcgon Power Com pany ............................. . 
Pacific Gas and Electric Company ............................. . 
Great Westcrn Power Company ................................... . 

$1,500.00 
1,478.36 

453.45 
337.83 
193.16 
184.14 
64.40 

1,813.71 
420.14 

Thc total of these contributions for the year was $6,500. The same organ· 
izations paid to the Regents of the Univcrsity in May $10,000 for the con· 
tinuancc and extension of the meteorological investigations during the year 
1930-31. 

In April, 1930, the Director of the Institution presented his personal 
scientific library to the Regcnts of the University for the usc of the Scripps 
Institution of Oceanography. Although a rough count has been made 
of both bound and unbound volumes and of the reprints, the details 
will not be known until the entire collection has been accessioned and cata· 
logued. A sum of $1,500 was provided by an anonymous donor aud the 
Regents of the University for binding, accessioning, and cataloguing the 
collection. A more detailed report will be ma.de in the next annual report 
of the Institution. 

During the year the Institution received many gifts of books and speci· 
mens. A complete list of all of these expressions of interest and good will 
toward the Institution would be long; therefore it will not be given, but 
the Director of the Institution wishes to record his hearty appreciation for 
these manifestations of friendship for and interest in the Institution, as 
well as for the valuable contributions to its library and scientific collections. 

Concluding statement-

Some of the needs for the further development of the Institution may 
be briefly stated. 

The first of these are the general reconditioning of the Institution's 
property aud the preparation and adoption of a plan for the siting of 
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additional buildings, for road construction, and for landscape gardening. 
Under these needs are included the renovation and improvement of the old 
laboratory. 

A second need is the addition to the staff of the Institution of an accom· 
plished physiologist, with appropriate assistance, who can bridge, in the 
Institution's present arrangements for research, the gap between the study 
of physical and chemical conditions in the sea and the study of the empirical 
relations of organisms to their environment. Investigations of the physio
logical activities of the organisms and of their physico-chemical relations to 
the medium in which they live are required to achieve this aim. 

A third need is provision for more extended operations at sea. For these 
a larger boat, with an adequate staff and crew, is necessary. A part, but 
not a.ll, of the scientific staff can be supplied from the present scientific 
staff of the Institution. 

Each of the three needs, or classes of needs, above mentioned, is now 
under consideration in the office of the President of the University, and 
the prospects are good that each will be provided for in the relatively near 
future. 

Respectfully submitted, 

T. WAYLAND VAUGHAN, 

Director, Scripps Institution of Oceanography. 
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