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PROGRESS REPORT OF THE OCEANOG~A"HIC L\BOIU\TORIES 
FROM OCTOBER l, 1931, TO OCTOBER 1, 1932 

Building. Boat and Equipment 

li. Laboratories on Camous 

Occupsncy ~.!' 7..he new oceanograp:uc la.bor<ltor:.es begn.'l A .ri 1 1, 

1932. The installation of the 1-ooratory furniture ~as comoleted during 

the swmner, and the building was made available for scientific work on 

Se~te~bcr 15, 1932. 

In the interests of economy and in order to r.ave as 1Uch money 

as oossible for scientific equiument, tr:-elve of the tv·enty-four Jrivate 

research laooratories ,,ore not completed or eq·uio::>ed. At the time this 

deci::;bn nas m~de, it ;·:as thought tnat the space available for scientific 

work woulo be ample for at least two or t!lree ymn·s, b-J.t thi.s fall five 

applicati·ms for rooms had to be refused . 

The circulating sea water system ~as been inst?~ed, ~hie~ has 

a total capacity of about 48.000 gallons . The \Iacer is cooled to the 

average temperature of Puget Sound before circulatinv through t:1e aquar ia . 

The humidity of the building is regulated to prevent dilutinn of tile sea 

water by condensation and s~eating on outside of the aquaria . Some 

tro1ble has been experienced •rith the breru<age of t~e glass in the aqu~ria 

due to stresses, but this ~roblem see~s to h~ve be~n solved by 0 rofessor 

May. At present fresh wster is beinc run tnrough t3e syste:n to test the 

filtc~rs_, pumps, a...'1d cooling equipment. About November 15 the see \Vater 

will be brought to the labor-tories in a barge and muMed ;.nt~, t"te storaee 

ta.'1ks. 
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Parts of the building need acoustical treatment) and some 

of the walls and ceilings need painting. This was sacrificed to insure 

ample funds for equioment. 

B. The Boat 

The reseerch boat Catalyst went into operation June 20. It 

is 75 feet long, has an 18- foo-t beam, and is powered with a 120- horse 

power Washington-Estep engine . It has a c r u s i n g speed of 8 knots and 

a cruising radius of 3200 miles . The laboratory on the main deck pro-

vides space for seven scientists and is equipped with gas, alternating 

and direct current, Duriron drains, fume hood, compressed air and 

running sea water. The nature and extent of the work carried out on 

board has far exceeded our expectations . Ther e is no vibr ation when 

the main engine is running, but considerable inconvenience is experienced 

when the auxiliary generator is in operation . This di fficulty we hope 

to remedy when opoortunity offers . The boat is equipped with about 

1000 meters of half-inch cable for dredging and about 4500 meters of 

quarter-inch stainless steel cable for water samnling and net hauling . 

The winches are e l e c t r i c a l l y operated . 

During our cruise off the W a s h i n g t o n coast this summer and 

in Alaskan waters, we had sixteen persons on board, twelve scientists 

and scientific assistants, the captain, engineer, c o o k and deckhand . 

Since the boat was put in co commission it has cruised some 5000 m i l e s

a n d made aporoximately 11,000 observations . 

The boat is absolutely seaworthy as s h o w n this summer when 

we experienced a N o . ll, Beaufort Scale, gale some fifty miles off 

Cape Spencer on the Alaskan coast. 
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Last spring, when asked by the Adm Administration for an estimate 

of t h e cost of operation and m a i n t e n a n c e of the boat, the figures of 

5 , 0 0 0 for the first year and $8;000 for the remaining years, were given. 

The difference was due to (a) the first year the boat woul:i be new and 

i t ems for reoairs and alterations would be small : (b) it was assumed 

t h a t the money would be available January 1 (similar to original grant) 

and that the boat would only be in operation nine months of the first 

year . However the Rockefeller Foundation gave us 5 , 0 0 0 annually for 

a period of four years, and a budget h a s been prepared accordingly by 

curtailment of some of the work originally planned . The business office 

h a s charged the cost of insurance to the maintenance fund provided by 

the Rockefeller Founda t i on but this h a s been protested by the staff . 

It is believed a readjustment will be made . (The insurance amounts to 

2 6 7 7 50) .

C. Friday Harbor Labora tor ies

The labor tories at F'ric1ay Harbor have functioned throughout 

the year, scientific o b s e r v a t i o n s being made continuously. During the 

summer session, on ly graduate students and advanced workers are accepted 

as residents .

A new salt water system has been installed i n the laboratories, 

a cantilever observation pier constructed, and the curator ' s house has 

b e e n remodeled . Scientific equipment has been considerably augmented . 

There are two outstanding needs for t h e Friday Harbor labora-

tories at present . one is suitable living conditions for members of the 

staff, Particularly those w i t h children and those who a r e rather advanced 

in years a n d who find the living in tents during rainy weather a handicap
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to health. The other need is suitable dockage f~·cilities for the 

Catalyst. At oresent v:e maintaln a flout of logs and pontoons, which 

admirably serves the ·)urnose of handling the live boxes and small 

craft but is far too light for the needs of the Cate.lyst. A small 

sturdy pier with trucking facilities would ~reatly facilit~te boat 

operations and el~inate a source for accident that exists with the 

use of the present float by the'Catalyst. 

D. Establishment of Fellowships 

The general retrenchment throughout the University has elimi-

nated a number of teaching fellows, and the economic conditions have 

made it imoossible for many good students to continue their graduate 

rrork. The establishment of fellowships would not only aid some worthy 

students but also materially adve.nce the research orogram of the 

Laboratories • 

Summary of Needs 

1. Increased allo·nance for boat maintenance 

2. Dockage facilities at Friday Harbor . 

5. Better living conditions for staff at Friday Harbor. 

4 . Comoleti~n and equipment of unfinished portion of the 

c~~pus laboratories and ~coustic~l tre&tment and painting tn certain 

parts of the comoleted structure . 

5 . Establisrunent of fellowships for worthy students . 
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Staff 

REPORT OF THE SCIEN:'IFIC WORK 
OF THE OCEANOGRAPHIC LABORATORIES 

Botany- Prof. George B. Rigg (Plant P~rsiolo~J) 
Dr . Lyman D . . Phifer (Phytoplankton) 

Chemistry - Prof . Thomas G. 1"1o•tJ:::>son 
Dr . Rex J. Robinson 

~bysics- Prof. Clinton L. Utterback 

Zoology- Prof. John~ . Guberlet 
Prof . Robert C. Miller 

Collaborating Scientists 

Bacteriology - Dr . B. S. Henry 

Biochemistry - Prof. Earl R. Norris 

Fisheries - Dr . Leonard P. Schultz 

Zoology- Prof. Trevor Kincaid 

The members of the staff and collaborating scientists direct 

the various researches in progress in the laboratories, and the projects 

as outlined below have been orepared by the individual members . Reports 

from Prof. Kincaid and Dr. Schultz are not included, at this time , as 

their researches are dependent upon the circulating sea water which will 

not be in full operation for another month. 
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INVESTIGATIONS IN ?LMlT PHYSIOL~GY 

Prof. Georee B. Rigg 

The early nhases of all of these lines of work have been done 

at Friday Harbor. Later phases are being carried on at the laboratories 

on the camous. 

1 . Colloidal Materials in Kelps . (with Bernadine Dunsford) 

Large amounts of these materials are present in kelps that are abundan~ 

near the Oceanographic Laboratories at Friday Harbor. Work has been in 

orogress during 1951 and 1932 on the preparation of these materiels and 

the determination of their properties . A paper was read at the meeting 

of the Botanical Society of America at Pullmsn, Wasl'l.ington; in June, 1932 . 

This paper will be ready for publication ee.rly in 1935. Further work 

along these lines and al so the relation of these materials to the metabolism 

of the plants is to be done . Tbis is a pioneer field which has nov· been 

investigateo at the Oceanographic Laboratories far enough to indicate its 

importance and open up definite biochemical &nd physiological problems. 

2. Enzymes. Two papers on l)n enzyme in kelps were published 

a few ye~rs ago Qy graduate students (Sundquist and Platt) in olant physiology 

in the University of .• ashine-ton . Some v:ork has since been done (Rigg) 

which has not yet leo to publication . Several definite nroblem.s now await 

workers who are "Jrepared to attack them. 

This work correlates with work that is now opening up on enzymes 

of marine animals and marine bacteria . 
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Investigations in Plent Physiology 

3 . Pigments in Marine Algae. {with Robert Tschudy) 

4 . Photosynthesis an2 Resoirution in Marine Al~ae . Methods 

of investigating these processes and their relation to physico-chemical 

factors h::o.ve been l"!orked out at the Ocem1ogr1\phlc Labor~·tories at Friday 

Harbor . A few problems ere open to comoetent ~orkers . 

5. Red Pigments in Salt Uersh Plants. Considerable ')rogress 

has been made in determining the physiological factors in the occurrence 

of these pigments . A paper will be ready for nublication soon, and the 

investigation will be continued . 
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Research Comoletec 

INVESTIGATIONS OF PHYTOPLM'1<:T01~ 

Dr . Lyman Phif'er 

l. Vertical Distribution of niatoms in Strait of Juan de 

Fuca and San Juan Archioelago . Read before Western Society of 1~aturalists 

meeting at Berkeley, California, December, 1931 . Unnublished . 

2. Ouantative Study of Occurrence an' Distribution of Planktonic 

Diatoms at Friday Harbor, Washlnp;ton, from tiay 1931 to ~!.ay 1952 . This has 

been accepteu for publication in University of Washinfto~ Publications in 

Oce'-'l'!ogra)hy . 

Research Problems in Progress 

l. The study of EJl annual cycle of 1)roductivity of o. nater body 

Y.no~n o.s East SoQ~d as to the p~~oplanktonic, chenicEl, physical constituents 

of the water . Samples are collected semi- monthly by aid of Coast Guard 

boats and are worked up through the coooero.tion of various members of the 

stsff . 

2. A study of the taxono~y and distribution of the genus Dinophysis 

from plankton samoles collected from the C~tolyst . 

5. The study of a 11 coffee 11-coloreci. \7ater due to a very minute 

'Jlant recurring off Cape Flattery ana Vancouver Island during July and Aueust, 

1952 . The plant is unlmov.n and ne ·r. The phenomena must be further investi-

gated next s~~er, because in corresponding ~ith Dr. H. H. Gren of Oslo, he 

insists that this type of water is new. 
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Investigations of Phytonlonkton 

4. The identification and description of new nh;ytonlanlton 

orre.nisms that have been found since April, 1931. 

5. A continuous study of the sea water at Friday Harbor labora-

tories from samples collected every fourth day and worked up by various 

cooperating members of the staff. 

6. Daily observations of meterological and water temoeratures 

at Friday Harbor laboratories which include the ooeration of tide guage 

and nyrheliometer stations which are ooerated in cooperation with govern-

ment projects. 

Phytoplankton is an important rroup of organisms in the sea, since 

in their protoula.sru chemical co'llpounos are combined wit11 radiant energy 

forming food. Therefore, phytoplankton are a pri.ma.ry source of food of the 

animal life of the sea. At the nresent stage of develoument of biological 

oceanography, I consider the study and description of the ~xmual, geograohic, 

and bathymetric occurrence and distribution of ohytoolankton organisms to be 

.fundamental. In this line of study we will derive an understanding of the 

')roducti vi ty of various water bodies . 



I~VESTIGATI0NS IN CHR\ITSTRY 

Dr . Rex J. Robinson 

Determination of Organic Phos~horus in Sea tater. A method 

for the determination of organic phosDhorus has been evolved which, 

when applied to marine analysis , will add materially, it is honed, to 

our kno~ledge of the marine phosohorus cycle. 

Kjeldahl Nitrogen a.-•1d Albur.1inoid Nitrogen. (with Henry E. 

Wirth) Vertic~l distribution of albuminoid and Kjeldahl nitrogen has 

been studied in various localities near Friday Harbor the last two 

summers in an effort to obtain information regarding the role of nitro-

gen in marine life . 

Micro-Analysis of Diatoms. This oroblem has included a study 

of the various micro- analytical nrocedures necessarJ for such an analysis. 

Methods are no~ available with which analyses may be made with soeed and 

precision . 

A seasonal study of the chemical and biological nature of Lake 

Washington (with V. Scheffer) will be begun in the immediate future. 

A raoid method with which to study the distribution of potassium 

in fresh and marine waters (with A. Putnam) will be attempted. 



INVESTIGATIONS IN THE PHYSI CS OF THE SEA 

Prof . Clinton L. Utterback 

The projects U"9on which work in nov being done are listed here 

with a few st8tements concerning the orogress and future developments 

contemplated. 

1. Penetration of the Visible Solar Radie.tion Into Ocean Waters . 

This work has been carried on during the past year to the extent that eight 

stations in ·the San Juan Archipelago have been studied to a depth of 50 meters . 

An apparatus , containing a photoelectric cell, has been constructed so that 

when subMerged readinES can be taken on seven ciff'erent freouency bands.' at 

a given deoth, in .four or five minutes . The selection of the filters, 

limiting.the fre~uencies, is electromagnetically controlled from the boat 

laboratory . In addition, considerable data have been obtained in the waters 

of southern Alaska. . This work is to be extended to measure scattering anCl, 

later, it is hoped to obtain some information of the oola.rization . 

2. Relations Between the Total Radiation Intensity and the 

Illumination L'1tensity. This work has proceeded only to a study of surface 

conditions - not to conditions beneath the surface. The Eouley pyrheliometer, 

installed at the l€.boratory, together with illumination mee.surements are used . 

~ nreliminary report of some of the past s~~er ' s work has been submitted to 

the literature . 

B. A study of climatic conditions &s affected by the total solar 

radiation as recorded by the uyrheliometer will be carried on :.:s the radiation 

records accQ~ulate. The instrument was nlaced in operation in August, 1952. 
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Investigations in the Pr~sics of the Sea 

4 . A continuous record of t i des is being kept for study. 

It no11 appears that the tides at Friday Harbor, i'iashington , are a little 

off phase . The tidal gauge was installed through the cooperation of the 

United States Coast tmd Geodetic Survey, by courtesy of Caotain Hardy. 

5. The records o~ the oyrhelio~eter and the tidal gauge, as 

they accumulate, will furnish a basis for studies of other conditions per-

t aining to general oceanography . 

6. The Radio~ctivity of Sea V:ater . This wor k has been in progress 

for tivo year s . A report vrill be published in the f'ecembar issue for 1952 

of the Journal du Conseil . Anparatus of greater sensi t i vi ty is planned and 

when avail~ble Tiill enable us to m~ke ~ore valuable studies . 

7. The Radioactivity of the Material of the Bottom of the Sea . 

About fifty samples have been collected and are being pr epared for analysi s . 

T'nese samoles came from selected places in Puget Sound and in Alaskan \"Jaters . 

Apparatus for the analyis is to be bull t. 

8. Relation Bet·::ecn the Refractive Index End the Chlorinit y of 

Sea F:ater . More than 100 samples have been collected and most of them e~alyzed . 

This study is being made for water fro~ the sea, sound waters, strait waters , 

'\i'aters diluted by drainage rivers, and waters of the sea .in the region of 

glaciers . 



INVESTIGATIONS IN ZOOLOGY 

Prof . John E. Guberlet 

1 . Studies on the Comnlete Life History of the PuRet Sound 

Annelid, Nereis Apassizi. (with Martin W. Jo'C'>.nson) This work was carried 

on experimentally for a period of two years . The eggs rere tuken in July 

from the spa\ming worms and fertilized in the laboratory . Studies were made 

of the hatching of the eggs and the larval development was follovted throughout 

the entire year. All stages in the development ;,ere observed. The change 

• from the 11nereis stage" to that of the Heteronereis stage" was observed to 

take place during the latter part of March and early in April. Sexual 

maturity was reached in the laboratory worms during the latter part of June 

and in July. The life cycle is completed in one yer..r . This work is being 

prepared for publication . 

2. Continuation of Studies on Life Histories of Puget Sound 

Annelids . The life cycle of Nereis procera was demonstrated experimentally 

in the lE..boratory at Friday Harbor in 1951-1932. Eggs were obtained from 

soa~ning 7orms in August 1931 and the larv~e were reared through the winter. 

Sexue.lly mature individuals appeared in the cultures in July 1932. T'.r.is cycle 

is being duolicuted ~nd checked throughout the present year in order to clear 

up some ~oints which could not be observed last year . 

Similar experiments &re being carried on with Arenicola ousilla and 

Glycera rugosa. 

This line of uork Pill undoubtedly require a period of several years 

for its completion . 
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Investigations in Zoology 

3. Studies on Some Fish Trematodes from Puaet Sound Fishes . 

(with Fred J. Kohlruss) This project has been in progress for two years and 

a small portion is nearing completion . Two genera of worms are being studied -

Genolinea laticanda and some species of Hemiurus . These studies comPrise 

the morphology, the vari ous hosts attacked and geograohical distribution of 

the parasites . 

4 . Notes on Morohology and Life Histories of Cestooes from PuP.et 

Sound Elasmobranchs. (with John F. Hart) This project hes been under way 

about a year and large collections of the parasites have been made . Skates 

and various species of sharks have been taken in the Sound from Ol~pia to 

Point Roberts and their parasites were collected. This gives something of 

their distribution. Life history studies are being attempted through experi-

mental feeding . 

5. Morohology and Distribution of Rajonchocotyle from Puget 

Sound Skates . (with G. Ablan) This project treats of the ecto parasitic tre-

matode on the gills of skates . kll of the data are at hand and the material 

is being orepared for nubli cation. 

6. Studies on the MorJhology and Distribution of Mlcrocotyle of 

Puget Sound Fishes . (with Kelshaw l3onharo) .ork on the project has been under 

way for about a year and a half . It deals with the gill and skin trematodes 

of marine teleost fishes . 

7 . Morohology and Descriotion of Two Snecies of Acanthocotyle 

from Pu2'et Sound Skates . This work bas been under way for nearly three years 

and is nearin completion . 
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Investigations in Zoology 

8. Relationshin of Physical and Chemical Factors in the Dis-

tribution of fl.nimals from Puget Sound to Aluska. This project was started 

during the past summer and is cooryerative research. This involves the 

distribution of animals from the southern part of Puget Sound uo to south-

eastern Alaska. Records of animals were o bt&ined by dredging and an at-

tempt is being made to determine their distribution from physical and 

chemical data obtained from the same areas. 



REPORT ON RESEARCH IN PROGRESS IN ZOOLOGY 

Prof. Robert C. Miller 

1. Vfnarf-nile Orranisms in Puget Sound. Ecology and seasonal 

distribution of shipuorms, barnacles, etc . Factors affecting their settle-

ment on oiling. Period of survival in fresh water , and under other adverse 

conditions . The Pacific Biological Station at Nanaimo and the University 

of British Columbia are coooerating with us qy starting a similar investi-

gation in Canadian waters . 

2. The Zooolankton of Puget Sound and Adjacent Waters . The work 

thus far has been largely testing of plankton nets of different types end 

the standardization of methods and equipment. Quantitative plankton samples 

from the trip of the Catalyst to Alaskan waters are now under investigation. 

Preliminary results indicate a much greater abundance of zooplankton at con-

siderable depths (250-500 fathoms) than t~as anticipated. These studies are 

of considerable importance from the standpoint of the food supoly of fishes. 

5. The Physiology of Digestion in Invertebrates, especially the 

digestion of cellulose by oysters, clams, ship·.1orms, etc. It .i.s not defi-

nitely knorn whether this digestion is enzymic or bacterial . Mr H. A. Hanson 

is now engaged on this problem. with the expectation of v~iting his doctor's 

thesis upon it . 

4. Morohology and Ecology of the Moon-snails of the Genus Polinices. 

Miss Mary E. Russell is engaged i.n a comprehensive study of this group of large 

marine snails, as a basis for writing a doctor's thesis on the fossil repre-. 
sentatives of the same grouo. A study of the living forms is regarded as 
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Reoort on Research in Pro~ess in Zoology 

fundamental to en interpretation of the conditions of life under which the 

fossil forms must have lived. 

5. Factors /~fecting the Rate of Division of Unicellulsr Organisms. 

This is a general study of the physical factors influencing cell division . It 

is not only a problem of interest· in connection mth the reproduction of marine 

nrotozoa and protophyta, but is one of the fundamental problems of biology. 

Two students, John Roberts and v~nce Tartar, are worY~g on different aspects 

of this problem. 

6. A project on which it is planned to embark in the immediate 

future is a study of the hydrobiology of Lake lashington . This large and 

deep lal~e presents a groun of uroblems of very great scientific interest,-

the plant and :mimo.l organisms which occur in the lake, their sensonal cycle, 

their inter- relations with each other and with the chemical and ohysical con-

ditions of the lake . No coEorehensive study of this kind has ever been made 

in the Northwest. Mr . Victor B. Scheffer wishes to work on this as a problem 

for his doctor's thesis. Dr . Rex Robinson will collaborate on the chemical 

side, and Professor Kincaid on the limnological side of the work. 



BACTERIOLOGICAL INVESTIGATIONS 

Dr . B. S. Henry 

During the latter part of the past summer (1952) preliminary 

studies on the marine bacteria were undertc:J{en at the Friday Harbor 

labor~tories. As a basis for all future work, it was necessary to ob-

tain information concerning the number and kinds of bacteria present in 

the waters of that oarticular area . Sufficient data bas been collected 

to indicate that the bacterial population is relatively constant from 

day to day although seasonal variations have not been determined as yet . 

Samples taken at depths varying from ten to one hundred meters 

have shown that the bacterial population increases with increases in depth . 

This is in agreement with the conditions found in other northern ~aters 

such as those adjacent to Norv1ay, but contrary to the findings for southern 

waters. 

A study of the intestinal flora of marine invertebr~tes has been 

hegun, and a number of cultures have been obtained from individuals of the 
I 

same species living under different environmental conditions . These cultures 

are being classified and studied at the present time . 

Approximately 280 cultures, obtained from the various samples 

taken during the work outlined above, have been examined as to their abilit,r 

to reduce nitrates. These cultures will be used in the work on nitrite 

formation outlined below. 

The bacteriological work planned for the comine year includes a 

continuation of the survey of the bacterial population of the Puget Sound 

reglon. In this wor'<: determinations will be m~e of the numbers of anaerobes 

present as well as counts of aerobic bacteria. 
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Bacteriological Investigations 

The role of cellulose aigesting bacteria in the metabolism of 

marine invertebrates will be investigated as a supplement to work being 

done by another department. 

Emphasis, however, will be placed on an attempt to aetermine 

the influences both direct and indirect, which the presence of bacteria 

may have upon the concentrations of nitrite ions in sea water. As the 

solution of this oroblem is unquestionably connected with the metabolism 

of the bacteria, dissociation which may occur in the bacterial species 

concerned will of necessity be investigated. The ability of variants of 

marine bacteria to lose or acquire the property of reducing nitrates will 

be studied Ln relation to this nroblem • 
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INVESTIGATIONS IN BIOCHEMISTRY 

Prof . Earl R. Norris 

In biochemistry of marine life , we are interested in the nutri-

tion, digestion and metabolism of organisms found in the sea . Studying 

the nutritional ~d environmental requirements for life, including the 

uti lization of many of the less common elements found in sea water; the 

enzymes of digestion and the enzyYnes and hormones of metabolism, making a 

comparison of the chemical basis and processes of life of the various 

ryhyla and species found in the sea from the simulest forms: or plankton, 

to the more complex, or vertebrates . At the present tL~e we have outlined 

problems· studying some of the tissue enzymes of metabolism of the various 

ph_vla, also enzymes of digestion P..s found in or extracted from the alimentary 

tract with its eccessory glands . 

In studying the utilization of the less common elements we have 

been working for the nast year upon the distribution of arsenic in marine 

life and are continuing a study of the occurrence of this element in the 

organism . 

Arsenic Content of Some Marine Or:ranisms of Puget Sound . (t"ith 

Miss Bertha Bait) 

Di~estive Enzymes in Fish. (with Lewis Harris) 
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INVESTIGATIONS IN THE CHFJ\1ISTRY OF THE SEA 

Thomas G. Thompson 

Papers Comoleted 

1. The De termination of Iron i-n Sea Water. (with Raymond ·, . 

Bremner) A method was devised for determininr. iron . It was shown that 

the concentration of iron compounds was the function of the depth and the 

extent of phytoolankton . The iron existed probably as an organic comolex . 

Analytical Secti~n of Industrial and Ehgineerin~ Chemistry Vol. 4, 288, 

July 1952. 

A second oe~er will shortly aopear, describing an imProvement 

in method whereby the sensitivity of the test has been increased tenfold 

and much additional data. for true oceen v:aters will be included • 

The De term Lnai!,ion of Fluorides in Sea ~~ater. (with H. J. Taylor) 

A constant relationship of fluoride ions vnth chlorinities has been demon-

strated after the perfection of a reliable method for determining fluorides. 

However, there is a slight variation in the fluoride-chlorinity ratios in 

"inside" waters, that is, waters of estuaries, sounds, chailnels, and straits, 

es~ecially those of the surface that have been subjected to dilution. TI1is 

paper has been submitted to Analytical Section of Industrial and Engineering 

Chemist~J for publication. 

5. The Determination of Silicon and Its Occurrence in the Vaters 

of the Puget Sound Region . A critical study was made of the method, and a 

number of determinations were made . River waters are high in silicon, and 

yet the sea waters at the mouths of rivers are considerably lov;er than those 

farther seaward . The sources of silicon in sea w·ater are listed as an 

explanation. 
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Investigations in the Chemistry of the Sea 

4. The Determination of AJ.kalinity, or Buffer CaoRcity. 

A field method has been developed and this pronertv of sea w3ter studied . 

Published in Analytical Edition, Industrial and Engineering ChemistrJ, 

Vol . B, 395, October 1931 . 

5. In a recent bulletin of the National ResePrc, Council. 

No. 85, two chapters have been written on the T)hysics and chemistry of 

the sea in collaboration with Dr. Robinson . 

6. A Study of the Radioactivity of Sea Water . (·,Tlth Mr. D. 

Devaputra and Dr. Utterback) A reoort of this study will appear in the 

Journal du Conseil for December, 1952. 

Work Comnleted and Ready for Publication 

1. A method for the determination and the distri~~tion of ... 
iodine in sea vrater. (v•ith Lacey H. Evans) 

2. Determination of nitrates and nitrites and their distribu-

tion in the waters of Puget Sound region and off the Washillgton coast . 

(with Lacey H. Evans) 

3. The occurrence of nitrates and nitrites in the waters of 

the inside oassages of Alaska and off the coast of Vancouver Island, 

British Columbia, and Alaske. . ('11•ith Raymond ·:1. Bremner) 

4 . The first quantitative studies of lithium in sea water have 

been made and a method devised for Us Cieterminati-m. (\'ith Bertram D. 

Thomas) 



Investirations i.n tne Che:nistry of the Sea 

Research in Pro~ress 

1. The existence of free runmonia in sea water. (with Henry 

E. 11tirth) A large number of analyses have been made, and the general 

opinion concerning free Blll110nia Ln sea water ao..,ears to be in error . 

2 . An investigation of the electrical conductivities of aqueous 

solutions of mixed electrolytes with determinati?ns of their oartial molal 

specific conductances at various concentrations and temperatures and an 

apnlication of the results to th13 study of sea water and similar systems . 

(with B. D. Tho~as) 

3 . Study of the concentration of se<.>. water by freezinJ . Develop-

ment of methods and apparatus for carryin~ out the concentration . Study of 

the equilibrium relationships of the different solutions and salts which 

are formed duru1g the process. (with Iver Igelsrud) 

4 . A method for determining manganese in sea water and its dis-

tribution is being developed . (with TI1omas L. Wilson) 

5. A method for determining arsenic in sea water and its dis-

tribution is being develooed . (with Clifford A. Barnes) 

Probably the most interesting fact that the Laboratories have 

demonstrated from the chemical viewpoint thus far is the explanation for 

the extreme richness of the biolocic'tl life in the Puget Sound region . 

It has been shown definitely this sumner, by a vast number of analyses and 

temperature measurements off the coast of Washington, that there is a marked 

upwelling or the rich ocean waters from the depths to the surfe.ce at the 
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mouth of the Strait of Juan de Fuca . This is caused by the tidal currents 

and the gener al rotation of the earth which causes the waters to be forced 

upward as they enter the submarine canyon at the mouth of the Strait. To 

further demonstrate the phenomenon , a similar canyon was found off Cape 

Spencer at the entr£lllce to Icy S·trait, off the coast of Alaska, and the 

same characteristics wer.e likewise observed . 

Another interesting fact which will need further amplification 

c::nd study is the marked difference in the waters off the Washington, Van-

couver Island and Alaskan coasts as comoared with those found 200 to 250 

seaward. 

The results obtained on the summer cruises of the Catal~st vdll 

be worked u~ in the laboratories this winter . 

Studies of the seasonal variations of. the waters in parts of 

Puget Sound and San Juan Archipelago are being conducted . 

The United States Coast and Geodetic Survey and the Unlted 

States Coast Guard have been unusually kind in their cooperation with us . 

A large number of bottom s~~ples were collected on the ~~er 

cruises and wi 11 be subjected to a physic,~ and chemical examination . 



PROPOSED BUDGET FOR TP~ OPEP.ATION 

OF THE CATALYST FO.tt. ONE YEAR 

The sum of .,?5,000 a ~ear has been allotted for operation 

for a period of four years , but this amount is not enough 

to cover the expenses if full use is to be made of the 

boat. The following buoget itemizes the expenses before 

making the curtailment necessary to meet the amount 

available . 

Note : The ten per cent reduction ordered by 
the Board of Regents in all salaries, has been deducted . 



BUDGET z~R CATALYST 

Salaries and Wages . . . • • . . . . • 
Captein, 12 mo. at $157 . 50 per mo .• • •. 
Engineer , 175 day~ at 54 . 50 oer day . . ••• 
Cook, 175 r1ays ·1t .53 . 75 ':'>er dey • • 
Dec~dwnd, 120 days at $2 . 25 per day . 

Food .. 
Board for captein, engineer an.-1 cook for 

175 days at 85~ ':'>er day .•.... 
Bo~rd for dechl1and, 120 days nt 35p ner day . 
Board for scientific assistants, 600 days 

at 85p per d&y . • . . . . . . . . 

Fuel and Engine Room Suonlies • . . . . . . 
Fuel oil, 10,000 gal . et 4-1/2 pi per gal. 
Flwno, 20 cylinders at ~7 . 74 
Gasoline, 100 gal . ~t llp .... 
Lubric~ting oil) 150 eal . at 60p 
Valve oil, 5 gal . ~t ;1 . ?~ 
Greases . . . . . . 
3- in-1 oil, 2 bottles 

Paints .:md Vb.rn i.:::;hes . • 
Drydockinp, , once a yr . , 2 couts best co~!Jerpaint . 
Cau1.1dng, all over, once Lu 4 yrs . . ..• 
Paint: 

Battleshio gray, 15 Bal. st ? . 50 
Out~ide hite, 10 gal . at '2 . ~Q . • 
Inside white enamel, 5 gal. a t ~3.50 
Inside flat white, 5 gal . at 2. 50 . 
Heat resisti.ng gray enamel, 3 gal. at .)4 .00 
M~1st color (buff) , l gal. . • • • • • . . . 
Smokesk.ck paint, I')Ur">le, 1/2 gal. ...• 
Indi:m Red, quickdrying floor oaint, 4 gal. 

at ,4. 00 . . . . . • . . . • • . • • • 
Light screen r~d paint, 1/4 gal . .. 
Light screen green, 1/4 gal •. •. 
Dark buff, chocolate color enamel, 1 gal . 
Black paint, 1/2 gal . . • . • • . 
~aite brus~:nr lacquer, 3 gal . at 5 .~0 
Alumi'~ 1, >aint, 3 gal. at ?.5 . 50 
Gold Bron'"'e, 1/4 gal . 

Spar V8.rnish, 3 gal . at ~5 . 00 
Boiled linseed oil, 5 gal. at 70~ 
~Jrpentine, 2 gal . at J1 . 20 ..••• 
Japan Drier, 1/2 gal .• 
Stockholm Tar, 5 g<.L 

. . . . . 3605 .75 
$ 1890. 00 

787. 50 
656 . 25 
270 .00 

. . 1058. 25 

4116. 25 
10(>.00 

f;lO . OO 

. . . . 723.05 

. 450.1)0 
154.80 

11 .01) 
£10 .00 

6 . 25 
10 .1)0 

1.1)(') 

492 . 90 
50 . 00 

250 . 00 

37 . 50 
25 .1)0 
17 . 50 
12 . 50 
12. 00 

3 . 00 
2. 00 

16. 00 
1.00 
1 . 00 
4 . ')0 
1.50 

15 .00 
16. 50 
1.50 

15. 00 
5 .50 
2. 40 
2.00 
A. .OO 

5877. 35 
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Brought forv:ard $ 5877. 95 

Repairs and Renlacements 
Engine Room 
Galley . • • • . • • 
Labor~tory • . , . 
Electric equipment 
Winches and windlass 
tteter wheels anci 1. "'ter bottles 
Dredges, nets, etc • .•.. 
Life boats , outboard motor, skiff • 
Lamp globes • • • • 

Miscellaneous 
Adjustment of compasses . • • • . 
Navig~tion instruments, books and charts 
Sci entific supplies and apoaratus • 
Customs fees , harbor fees, etc . 
Rope, merlin, hardware, etc . 

•• 400.00 
50 . ()0 

125.00 
50 . 00 
50 .00 

100. 00 
100. 00 

50 . 00 
10. 00 

10 . 00 

955 . 00 

860 . 00 

25 . 00 l 
750 ,00_.....-- I 

25. ')0 
5() . 00 

Total . . . . . . . . 7672. 95 
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