
0 
100JC 

Soripps Institution ot Oceanography 

La Jolla, California, July 1, 1046 

to the President of the Univeraity of California 

Sir a 

I have the honor to ti"IUl8mit the general repo:rt of the Scri pps 

Inat1tution of Oceanography ror the biennium July 1, 1944 to June 30, 1946. 

An appendix to thil report give• detailed 1n£omat1on about the varioua 

phaaea of the act1 vi ty at the Inst1 tution. 

Rl'.PORT ON THE ACTIVITY OF TEE SCRIPFS INSTITUTION OF OCEANOGRAPHY, 

I. ID11truct1on, Reaearch, and Public Service 

Inatruction 

General lnatruction. - Graduate students working towards a 

higher d•gree 1n oceano raphy or in one of the marine ac1encea 1 

l9.W-4:5. Summer term 6 
Fall term 3 
Spring term 3 

1945-46. Summer term 6 
Fall term 4 
Sprt,.i:lt; term 6 

Degree• granteda 

i:lliam D. Rosenfeld. ( iorobiology) Ph. D. June, 1945. 

Joaeph1ne B~kwith Senn. ( icrob1olo£J) J~ Dj June, 1946· 

War Instruction.- Eleven couraea in aea, swell, and aurf 

£orooaat1ng attended by 151 aerolog1cal officers of the a~ and 2 officer• 

of the Army Air Force• were given (Contracts Nl23a-10181-8 and Nl23a-10181• 

Dl377a)• Three couraea in oceanography were given to meteorology olaasea 
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at the Ull1ve.r11ty of California, Southern Section. Since 1943 £1tteen 

euch oouroaea have been given and a total or 162 Navy offioera and 39 

officers of the Armr Air Foroc.. have rece1 ved ina truotion. 

Reaea.rch. 

!!_eneral R aearch·· The general reaearoh aot1 'V'i ty has been 

treatly curtailed beoauae many of the atatf membera were on leave With 

the amed toroea or on 1ea?e 1n oi"f'il1a;n. lfOI"lc• 

The topioa of 1"81Ml"'h oaap21.eea 

ADalya1a and diaou111on of phytop1.nkton oolleot1ona from the 
"E.W.Sol'ippa• oruiaee in l9S8a 19-&0, cd 1941 ( • • E. Allen}. 

Structural colora and pigment. ot ammala, fouling problem~~, 
bklogy of the California aea museol (Hr• D.L. Fax)• 

ha:rlor, d1atr1but1on, ~ology, de'Yelopment, ayatematicl, 
'ft.tiationt and evolution of £iahea (»r. c.L. Hub~). 

Rm• or problema in phylioal ooeanographyJ preparation and 
extene1on of auxiliary mathematical table• ( r• G.F. cEwen)• 

Agar reaouroee of the west oout, nutrition requirements, 
zteepiration, end photo•ynthetio activity of the 1eaweed1 from which agar 
11 obtai :ned (Ur. C .1. heng). 

Diatribution and phyJiological aoth1.t1ea or snarine bacteria 
in marine aedim.entl, with particular reference to the role of bacteria 
in the · tonation end tran~tormat1on ot oil· Reaearoh 1upported by grant 
from to American Petroleum Inatitute ( • c. E. ZoBell). 

Ooeamgzoapby ot the surface layers of the western Pac1!'1o 
w1 th tpe4ial :reference to problena in aubnarine warfare ( Contract• NOd 3427 
and 3470~ IUld liObe 2074). 

Problema related to foreca.ating sea, swell, and surt, partioularly 
eurt cond1t1oms 1n relation to bottom topoe:raphy am beach alope (Contracts 
llOM 16290 and NOba 2490). 

Regarding the re•ulta of the latter study, Captain H.T. Orville, 

of the Dinaion of Aerology, Office Chief of llaval Operatioru~, ha. atated 

that in h18 nr experiei:l.Ce there baa been no caae in which such • small 

S.meetment paid euoh large dh1.dend8. 
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Public Service 

Gene;ral Service ... 

Coope:ra.tion with the California State Division o t Fish and 
Game in problena re,lated to distribution or fiabee (Yr. Hubba) • 

Cooperation with the •Amenaa.n Coordinating Committee on 
Corroa1on" in probl a related to fouling and corroaion ot submer ed 
aurtacea (Messrs. Fox, ZoBell). 

Adnae and u1iltanoe to 001111D8l'01al firma engaged in production 
of agar ( .rr. T•eng). 

J)jnlopment of llllt'thods tor U.ing activity of bacteria in eeoondary 
recovery of oil• Thee methode are now being inveetigated in the field 
( • Zo 11). 

Aadatanoe to the San Frano11oo Sardine Association in plan:ni~ 
WOl"k on experiDUmtal :fiab ng oruile ( r• Sverdl"up). 

Public looturee to a number of o1 vic gzaoupa ( e .. ra. F~. 
SverdrUp, Tseng, Zo ll). 

'l'he 11W8eum 8.nd aquariwn open to I!IOTeral thousand 'Yis1 tore. 

War Service.-

General aupervbion of war projeota at the Scrippl Inati.tution 
at which on an average thirty penou •re employed am to which lix to 
eleTen off1cera were taignad ( r• Sverdrup). 

On ~ve for duty in the armed foro .. , 

• Roger R• Revelle, Aasilta.nt Profeesor of Oceanography. on 

active duty W1th the avy ainoe July, 1941, now COJ:Dmder. ustm. attached 

to Dlreau or Shipe and the Hydzaographia. Ottioe.. Since 1942 r• Revelle 

has primarily been engaged 1n the application of oceano raphio knowledge 

to avy problema • He deserve• great credit tor having demonstrated to 

avy unite the value of obeanogn.phic into tion and for arouaing 

interest leading to the eatabliahoant of a Division of Oceanography in 

the Hydrographic Otfice1 and tor the plans for travy support or oceano• 

graphic reaee.roh. r• Revelle has prepared the plane for oceanographic 

• 
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work in connection with operation CROSSROADS and will be directly 1n 

charge of all such work to be 1UWertaken :f.'ollowing the teet. 

Mr· Marston C. Sargent, lnstN.ctor in Oceanography, liU been 

on active ~ty with the Navy since the tall ot 1942 and 1a now Lt. Commander 
\ 

attached to tho Bureau of Ships. Vr. Sargent hae worked closely with 

• Rwoll.e and hae mtor1.ally ue1ated him in hi• efforts. • Sargent 

ll in charge of the biological tul"Yeya prior to and following ope:rat1~n 

CROSSROADS • 

e1dea Rrielle 8Z1d Sargent, who were p4h'maDant :membera of the 

atatr, two men. •••r•· John Lyman and Richard B. Tibby who had recently 

8ce1Yed tbeir ta1ning in oceanography at the Son ppa lnatitut1on, have 

been in tbe armed forces and have contributed to the appl1oat1on at 

On lea"''e for Ci"f'ilian ar work•• 

ur. uartin W. Jobmon, Aeeooiate Profeaaor o.f 1ne Diology, 

on lean einoe the .f'all of 1942 and attached to the Univeraity of California 

Div111on ot War Reae&l"'h. r• Johnaon has primat-ily been concerned with 

•biological not•••• which d1aturb reception at under-water aound. Be hal 

Ga.Ddned the ahrlmp noiaea and a variety of tiah noia;ea • lie i1 J!IOW 

attached. to operation CROSSROADS n.re he ia in ob&rge of the GDm.ination 

of the aoopl&nlcbon• The important 1tork to which he baa rendered aub .. 

1t&ntial contributions has recently ~e1ved wide publicity. 

Mre Ricb&J'd He Fleing, Aaailtiil.t Profelaor ot Oceanography, 

hU been on leave a1nce July, 1941, and attached to the Uaivenity ot 

California D1vilion of ar Researoh, where he haa served u Alliltclt 

Director during the p&at two years. On y 1, 1946, Mr. Flemine; assumed 
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the poa1t1on as head of the new Di'riaion of Oceanography in the 

Hycirographio Office. which oan be developed into the moat important 

· ooeanograph1o poei tion in the country • 

• n. u. Sverdntp b.u eerved u epeoial conaultant to the 

Horweg1en GO"''el'm!lent in connection With a contemplated winter invasion 

ot BOI'fty in January • rob, l943J u Gonaultant to the ArarJ Air Foroe•J 

conaultant to the Army Service 'Pol"'aiJ aDd oonaultant to the national 

De.t'enae Rele&I'Ch Counoil, Division 6 (underwater eound)· !n the.e 

capacities he hal etud1ed a llllmbor ct epecial preble• and rendeTed 

ad'Yice re~ing a variety of' quettiona. 

In addition to the above, •n. Jt.o. »nery, E. c. IA Fond, 

H· 1m, and • u. unk who had reoei~ training in oo anography at 

the Scl'1ppa lnatitution baTe been engaged in civilian work pertaining 

to the application of oceano raphy 1n the •r• 

II· Plana for tbe B1eDD1wn 1946-48 

Start 

:At the beginning of the b1enni\Dil ther will be three 'fllOe.noiel 

on the e~f· • Rnelle 11 expected to reain on leave with the armed 

force• in 1946-47 attaohtd to the Otrioe ot Reaee.roh and Invention and 

to return to the Sorippe Inet1tut1on in the ~ cr of 1947. 

I'• nani~, ... stated pren~ualy. hu acoeptec.\ the podtion 

u bead of tho n• Divbion of Oceanography, !lydrographio Office, and 

Will not return • 

• • E. Allen who ret:J red in 1943 but hal been retained on 

halt time will reti re completely on June 30• 1946• 
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the vacancy lett by • E. G. o J' hu been filliKl by' 

• Noma w. R&ke•triw• :rhe filling ot the ftcano1el lett by M'eaen. 

Allen aDd Fleming Will be carefully oou.~idered. taking into account the 

tact that retearoh in phyaioal oceano phy will be amply eupported by 

Na'fY fu%1d1 and that Ule UrJJ.venity tunda can be b88t used in the biological 

fieldh Requett tor f1lling theee Tao&rl01ea will not be t:ade prior to 

January 1. 1947 • and posaibly not prior to July 1. 1947. en t~ vaoanciee 

are f1ll.Od thO ata:tr will be as la.rge a the fac111t1• or the Institution 

penait. taking into account that much space it needed. for research support• 

ed by outsiue reaoul"'e .. 

· lnatruotion 

A* a reault of the greatly 1no:rea•ed intereet in ooeano~raphy 

a epeeial three-eeeater coune of study has been p laxmed to e in 

Septeaoer. 1946. It 1• expeoted that about 15 graduate atudcmts will 

enroll in thi• course• Furthermore, it 11 expected tbat about 15 graduate 

1tudent1 Will be wol"ld at the Inatitution towards a dootot'a dogr e 

in ocoanoo-aphy or one of th J'II&S'ine acienoea • Jm.one thNe there ill 

be ttliden:l;a .f'rom CaD&da. Holland, South Afi"ioa, and gypt. 

It appoal'l that during the next tew ye&r~ the Scripps lnati tution 

Will ~ a center tor training in oceanography beoauae it 11 at preeent 

the only Unh•raity i.mtitution 1n the Un1ted State• at which work towards 

a higher degree in oeeanosraphy ll offered· -



The genenl reaee.:roh program of the So :rip~ Institution lrill 

l"ftain lol:lfthat curtailed tmtil the e.bov~tlon.d vacancioa han beea 

filled. I"b 11 expected that the .Amerlo'an Petroleum lnatitute reaoa.roh 

projeot UXlder • Zo:Bell Will be continued. fhie project eoul4 be 

greatl;y •~nded it mon labOratory •pace were a"Y&llable. 

, It 1• expe~ted that BJ!Ple tunda to't' 1"flleu'Oh in ph"YSloal ooeano­

gtap~. au'bm8.r1ne g4!1oloa. en4 be.aoh problem~ 11111 bee a.vaU.t.ble through 

ooutra.cta With ftjde~l agencies. At pre1ent the following contracts e.l1d 

amounts are tinder diacusaionr 

General ooean.ographic nta~Klroh {IJytlro~ra.J)b c O.ffioe) 

Oceanographic inatruments { Buree.u o£ Shipe ) 

Ptob'leme in to:reoaat1ne:; coutal f'og ( Offifle of R.,eea.roh and 

lavenllion) 

Problema 1il beach eJ"oaion { BH.oh EJooaion Board) to.ooo ... 20.,000 

The personnel for oan-ying tmt reaearoh \mdel" contract. u 

- liated •&•t la aV&i.l.a'hle. :.c:ainly becaW~& a nwnbor or well tratned youn& 

men.who ·aerved as of'fioera and wero au1~ed ta pa:t"tioipate 1.n the wazo . 
reaeuch at the Scripps I uti tut1on. have dficided to re:mr.1n in this m>rk• 

'l'h••• men e.re capable at dealing wit.'lt speo1Cl1 pl"'bl~UlW end will take 

&dvant~e ot the 1tu~truction offered at the Inetitu.tion to broodan their 

background and quality th•~elvea for studiea of wider 1copc,. 

Public Sel"Vice 
. . 

It can confidently be cpected that there will be an incl"ftaaing 

demand on the etaft of the I~ti~~tion for a~eietanoe in practical 

problema. The expanded research in physica1 oeea:nography and problem 
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of beaoh erosion Will probably lead to oloeer contact With f'1ohery 

problemo and p:roble or bttaoh atruoture. 

It ia hoped that tl a n• :uaeum-aquarium wi 11 be very 

attracti-ve to the publio and will give ua an opportunity to demonstrate 

the character and scope of the activity of the Scripps Institution in 

a muob better manner than hu been poltibl to date. 

The outlook for th Scrip Institution is bright a far aa 

capable atatt and adequate ft.lnda are cono med, but t' problem of' apacCJ 

represents a dark picture. two temporary buildings have t.en obtai~d 

1'ni:r:1 c~ C&llaJ:l which will a abo'l.6t S500 aq.rt. of ua ble spac • AJ:l 

inatrumellt ahop 111 plarmed in one of these but an amount ot about 25,000 

it Deeded for 5,U!p:ment. ith the number of tudenta increa frotl 

6 or 1 tQ &Lout SO, and the number of employe ioorea.sed tro a pr o.r 

level or about 25 to between 60 and 60, our preaent buildi will be 

ftlled to overfiaWi. • r is DO indicate that thia ia 0. tesnporary 

litu&t1on. The worat i'eatu.res are (l) lack of a equat apa.c for 

oarry1 on satisfactory instruction o atudants, (2) laok or pace i'or 

An¥ expanaion in the fielda of filh biolo to ~oh r. Ru a has 

attracted a number of able students, (S) lack or apace for oxpanaion ot 

bacter'lologioal reaearch for which ampl aupport oan b obtaimd from 

outa1ae souroea, (4) OO!flete lack of spe.oe f~ viliting aoientiBte, 

(5) lack ot an adequate auditor1m, (6) lack of space for EUl ade te 

instrunent shop, and ('7) lack of ape.oe for handli the inor aoea 

adDWlistration. 
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The c~ed concl1t1ons which Will make work difficult durin the 

next year and will prevent any further deftlopment oan only be allwiated 

by the addition of one large and well-equipped building. UDfortunately, 

the dnelopMnt of the laet year oould not be foreaeen when the general 

plana for the poat .... r building program ot the UD1 nn 1 ty were prepared. 

The need8 which haft arl.aen here are, ho•nrrer, 10 aoute. that I Wilh to ure 
tM prel1dent '• office to ~ .. t a •R8o1al appropriation tor a .., labora.torz­

otf"loe 'builclint; em tbe lA Jolla oa!!f'!l in order that the Uninraitz may 

reta111 a leadinG poait1on 1n ooeanogn.ph1o reaearoh ami 1natruot1on. The 

coat ot 1uch a building otn ro~gbly be o•ttmated at about tsoo.ooo. 
a.neral.- By .ana ot the adequate fUndi which have been allotted 

tor the repair of the pier, extension of the tea nll. impJ"OTement of the 

grou'DCll, MWJ Dleeum-aquarlua bu1ld1n&• chang .. 1n the Ubraey building; 

ad construction of a ••"ice building, the gceral plant of the Scripps 

Iutitution can be expected to be developed 1n a ?&J7 l&tiefaotory manner. 

Howner, only by adding cme large building can tull adnnt~e be taken of 

all the other improvement• • 

AOkDow~dGD!nt•·- The rea~tton 1n 194.6-&'f ot contribution 

toward the acthitiea ot the Institution by the Ellen owning Sorippt 

Foundation it gratefully aolalowleciged. Thie o?ntr1bution h more valuable 

thAD ever beoauae with federal funds a~1lable tor reeearoh 1n phyaical 

oceanography it ia o£ g:reat illq)Ortanoe that tM activity 1n tbe biological 

upeota ot ooeanography be DOt curtailed. ThankS to the contribution 

from. the Ellen Brown1ng Scrlppl Foundation, it •Y ev.-n be poaa1ble to 

Reapeottully aubm1tted 

He U. STerdrup 
Director 
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APPENDIX 

I. USlWlCH AOTIVI!Y 

P!lyeical Oceanography - OpportuD1 ty 1e ta.bn to review 

briefly the oceanographic atudiea under the general direction of Mr· 

II. u. STerdl"up duriD« the yeara of the WIU"• !'heae atud1ea fall mainly 

within tour aubjeota a Examination of the aurtace layers of the ocean 

in oonneoti011 with the aubnarine -.rtares atudiea of the boundary layer 

atJDOapher.-oceanJ ttudiea or .... , swell, and aurfJ am etudies or beachea 

in relation to waTe action• 

The work on the surtaoe layers of the Weatern faoific was 

primarily direoted toward• oomp1lationa of exiating information to~ the 

use of aubmartnea or e.nti-aubmarine 't'Niel8. In preparing theae oompila­

tiolll 1 t wu often DOOeasary to OU"J7 out interpolations and extrapolation~ 

'beOauae of the t• available data, but on the whole the work wu of .uoh 

a :oature that 1 t did DOt lead to any n• contribution~ to our understanding 

of the region•• During the paat year it bAa been poalible, however, to 

undoJ'take detailed atudiee of the oceanor;raphio oondit1ona around the 

1al&J:Jda ot Japan, akiD~; uae of the m.un.roua obeerTationa which bad been 

taken by Japaneae orgu.in.tlona prior to l9S9. Aa an example of theae 

atudiea J. c. A.J'Mtrong •a pe.per on "The Oce&JJOuaphy of the 1t1 i Suido" ia 

mentioned. ln thia and other oaaea the published atudiea by Japaneae 

oceanographer• wre inadequate but it waa poalible to der1Te considerably 

more intonation from their observa.t1ona than they had extracted. Other 

areu haTe been eDlllined S.n a 1imilar manner and the reeulta will 

probably be publi1hed later. 
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!he examination ot the boundary layer problema baa dealt ~th 

condition. in the atmoephel"e and in the ooean. Wbtnl deaUng Wlth the 

atlloaphere it ba• bee eata.bliehed that the ooetfioienta or edd;y oonduo­

tivity and eddy d1tfue1vity 'Which apply at 1nd1fterent .ctu111brium. ar. 

a lao applloable under unstable oondi t1on~. that ia • when the air h much 

oolder tlum the water. Pu.rthei'IDOl"e. 1 t baa been .foUJ'.Id. that a1mple la:ri 

are applicable at wind Teloo1 t1e1 ezoee4111g atz me'"" per •eocmd. Theae 

aonoluaioM have been uaed by c.J. ~ru tor a d1acuaa1on Of the trana­

fOI'matlon ot polar oont1nental to polar .n time a1 r and for the prepara­

tion ot grapba by means or wh1oh the air teperature near the aee. eurfaoe 

at different cU.nanoeta fro• the oout cen be tareout 1t the lapee rate 

in the outtldwi~ polar air 1a bown• Ccmq:ariaon with obeened valuea 

baa given aatlataotor.y resulta. 

When d•ling with the boundary layer 1n tb6 ooean. J.c. Armstrong 

bu eD.mined the oharaoterietioa of the IU1"1'aoe layer when cold air flOWI 

an~r the wawr and has ehown that under thea• oond1tioJ'l8 atat1o inatability 

11 maintained in the ••• with temperature al1ghtly increasing and aalinity 

slightly deoreuingwitb depth• In order to aooount fo'f' the obaerncl 

conditione it -. neo .. lary to introduce a coetf1o1ent of eddY d1ftueivity 

(of ealt) J111Ch ••lle r than the ooef:f1o1ent of eddy oonduativity (of heat). 

A eyatemat1ottudy baa been 1tarted of the d1etribution of 

temperature 1n the 1urfaoe layen under different meteorological condi­

tion.. m&kill£ uee of batbythennograph obaervat1ona trom weather ah1P•• 

AI yet. only preliminary :report• on the t1nd1nge hive becm prepared. 

In all ot theee 1tudie1 monthly oharte of' eea-aul'f'aoe teapera. 

turea and current• hne been helpful. 1'h .. e were prepared tn 194:2 to 1.9f•· 
At preeent. an inve•tigation 11 in progreea dealing with tM proper inter-
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p :.tation o£ TeOtor average• u1ed in preeent t1on of currents. 

In the eummer of 1943 H.u. Sverdrup and W.H. M\mk carried out 

a theoretical atucly of the growth of wavea undel" the influence of the W1nd. 

Th11 1tudy h&a been revhed in the aprlng of 19'6 and bu been eubmitted 

to tM Hydrographic Offioe for publ1oation• Definite relation. ue 

eetabliehecl ~en wind. fetch, and duration on the oM hand, ed waft 

cbaraoterhtioa on th4t o'bher hand, whioh ba'" been uaed extenaively during 

the 1IU' tor to:recuting • ea and nell on the buil of weather ma.pe from 

ocean areu • During the wu about 't1lo hlmdred weather otfioen of the 

.A:ftry and Navy obtained epeoial trainifl€ at the Scrippl Inatitution 1n 

the uee of thMe method•· 

A great deal of wort .U dnoted. to the 1tudy of the tranatorma• 

tton of wayea u they travel from deep to 1hallow ft.ter and to tbe 

relation between nell and eul"t. The* tudiee covered au~b eubjeote u 

the velocity of progre•• in thallow water, the effect of eboaU.ng 'bottom 

1n tM bending of wavea (retraction), height Of breaker 1n relation to 

height of .well, ana relation between height of breaker and depth of 

bi"Mkint;• An exu~ple of theee etudi• 11 contained in a paper by R.s. 

Arthur on refraotion around a circular 1al&Dd· It 11 expected that 

eneral other atu4iet Will be publhhed in the near 1\lture. A number of 

the naulta u to wawa in ahallow water obtained at Wood• Hole• the 

Department ot lleohan1oal Exl.gineering at the Uninnity of California 

at Berkeley, and at the Scr1ppe Inat1tut1on were applied. to the problem 

of depth detel'ldnat1on by mea.na of aerial photor;rapha of wane and to 

other problem~ in amphibioua warfare. 
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A number of ay~tematio me&a\U'ementa of beach profile• and 

etudiee of eand moYement have ~en undert en 1n looalitiea where the 

oliai'acteriet1ce of the surf have been atudied aimultaneoualy. Reaulta 

ba't'e been incorporat.d in reporta with bear1nt em problema enoounterecl 

in landing OP.Oratio~. but u yet no ecientitio papere have been 

publ1ehect. 

A8 an actiTity oarr1ec1 out in oonneotion with war reaearoh, 

duriD« the epring of 1946 tbe Utility Squadron 1 of Fleet A11'" eat Coast 

took a aeri• of photograpba of dye bombe 1n order to ~ne the rapidity 

with which the colored area epreade ae a result ot prooeesea of dif£U81on. 

The experiment• a how that theee p roo••••• al'e extremely 11'1'8gu lar, but 

they alilo Uidioate that the "dlttuaion coefficient" which oan be 1nti'O• 

duoed 11 proportioul to the dimenliona of the d1ftua1ne; area. Theae 

atud1ee led to eome of the theoretical work reported by G. F. Ewen. 

Dtln!lf; the biennium critical rm•• were m&de by !!'• HcEwen 

o£ the reaulta of earUel'" reaearohN 1nTobing ·oo..mo oiroulation, the 

d1ttribut1on ot tepera.tu.re ait.d. aalinity, and the accompanying proceaee11 

of turbUlent dittuaion and frftpora:tion. Alto" additional tra.D8lat1ona 

and aba'braota ot 11 terature perta1D1nt: to thea• tubjecta wen made • 

· Moreover, certain upeota of theae earlier reaearohea, including a variety 

of aeparate problem,. ... re of a preliminary nature and r-equired rniaion• 

In particular, eeYeral earlier buio mthematioal tablea have been 

prepar.d as required. Tbeae c0111putationa involved a number of apecial 

probl•• and required a ood deal ot time• The etfort devoted to all 

of the 'Yilrloua 1\mdamenta.l upeota ot the general reaearoh progrul ia 

juat1f'ied, hGWn'er, beoauae it 11 intended to tom a b&aia for working 

on "nr1oue apeo1.f1o probl a invohing a large amount of o'balervat1onal 
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matedal md requiring table s~ce. the integraph, and other tacilitiea 

that will aeon be an.1lable again. 

While Mr. JlcEnn was carrying on the prograa outlined above, 

a .. lat&rioe in the mathematical upeota of various problema was iven 

as r~eated by worbtn on the •r projects. Fortunately, the experience 

gained 'While oonduotillg theae tu.ndamental i!rrestigations were Teey helptul 

1n oarr,{ing on <the aupplementaey work of the war project. 

A paper now in pre .. on trThe reality of regular1t1eli indic ted 

in teque:Deel of o senationa• was preaented by r. twen at the Symposium. 

on thematioal Stat1et1oa and Probability held 1n the Univeraity of 

Callfomia at .lerkeler dunl)g August 13-18, 1945. 

'!'he uaua.l obaern.t1on. of t-.pan:tu:re, salinity, and \Wather 

at out aho:re at.t1on~ haYe oont1:au84, but the aupplamente.ry observations 

troa the United tates Lighthouae teDd.er were terminated in December; 

abOut 1800 aalini'ty obaenatlona, 1800 te.re.ture 

obae~ttona, and 1600 wtild obsenationa. natograph and p~heliometer 

reoorda arid daily obeonratiotu~ o:t humidity and ta~peratul'e were continued 

u l.)efoJ'e• Reaulta of the 194-l cnd.aea of' the •B.W.Sol"iptJa" are beiXJg 

pl'eparid tor publication. 

·Cheainrz - The rao111t1u 1:n the Chem.tetry Division haft 

been used primarily by worken from otbltr diviaiona or projecte. '!'he 

offi.o& and one room have been occupied 'by Ur• !foEiren wboae aocompliahr.umts 

in the field or phyl1cal oceanography are reported above. One laboratory, 

· the oonatant temperature .-oom. and the DiVision fac1litica in general 

haTe been uaed in the rea.aJ"Oh work of v.J. SeJm. and c.K. Tteng,reported 

below. Another lAboratory hu been uaed by A.P.I. Research Project 43A 

workers under the 1upemeion of c .E. Zo 11. 
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Dun the time he 1I8.S in resident in 194...,.5, .G. berg 

· devoted hb time to arranginr,, plotting, aDd analysing aert in prmouely 

aoaumulawd data,with particubr reference to the calcium and phoapb&te 

content of aea water. The hydrogen•1on oonoentra:Uon and tho buffer 

mecr.&i!ia o£ sea. tor alao received attention. ·r. Idoberg haa b een 011 

lea of a· aence dUring th• year l94s.46· 

'A(:a.r Re earc'Jt ~- DUring tne i n:nium • C. "• 'l'aeng continued 

h18 field inve1t 1 ation o.f agal" reaouroee. laboratory culture or the 

two pnnoipal agarop~vtea. '::-elidi'W!l cartilagineum end Graoilaria confer-

TOide.!., 81¥i reaee.rol on the 1nor c nutrition and photoa~thetic 

actiVity of theae plants. r. v.J. Senn of the .s. F~1h an lfildlU'e 

Se:rvioe cooper t -.1 th ' r• Tseng on tbe analyeia of' the u content 

or about 150 aamplea of aeaweeda fro n.rioua sou ron. r. Seml also 

continued his teo ... nolo oal. in..,...ti~tio:rw on the impro'Yenwnt of th 

uth.Ods of at"&r o~ractio • Dr. Beatrice • Swee r.r oonttJI ed aa 

Tieiti 1nTestirator, ..iQrking .... th • Taeng on ~otoayntheda oi' 

aeaweecia. 

• Tsetl(; bad ~en ill close contact with t~ agar concenu~ in 

Califoma, r.orth c rolina# and orida, which haYe reoe1Ted llllloh help 

am adnce fro the Sc:rippa Inetit-utlon and, 1n ~rn, theee eoneerna 

haTe .P" oVi.ded valuablo information regarding thie JD&nUfacture ani 

production of agar. Thia ooo ration has enabled ~r. T•ent to prorare 

a aerlca of art1olee on "Anerioa•s agar induttry.w There hal en 

tiililar cooperation "With prooeaaors of Irish moss (carrag .. n) and 

kelp (alg1n)• 
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!'rerequid te for tile dOvelo ant ot tho seaweed industry in 

Califorma. o ide bl quanti t th·e work ha.a been done in the f1eld 

on the ee.wood reeouro f of th State and data have alec been obtained 

fro th State ti ieion of Fish an G.me and other reliable sourc~s. 

ie into~at!on has boon co.mp1led for publication. A oamplete bibli~ 

r&l"hy on s awoed uti U&ation arid c m1cal technology or seaweed 

prodtio'M r.as also b n prap r d. 

It n ean foun t' at th apioal ' h r te ot~ Cel1d1um, 

4-he ftee.weed fro 1oh ar it obtai d, 1a very slaw, beillg about 

1 to 3 per oonth• !her are lwaya more tet eporio plants than the 

aexaal on •• t e r tio bei approxi tely 4al. Gelidium baa the ability 

rapidly to re ~ rat the stem tips .ioh are COUIDK)llly ten by ani la 

or torn away by act· on. boratory experiments in ic ted that 

co lete generati n of new t i • y take place within two or thre d ys. 

l~ta sult1nc f ro the g rmination of Golidium spores ~~ve been 

ma1r.ta1 d in the labo tatory tor about ttifto Jll>ntha. oaus of c rtain 

Ullkiiown factora, however, growth stope at the end of this period. Experi­

ment• are boin carried on in ord r to find out the gavernl £actora 

invol e· • A thcr complot piotur or the life hiatory ot the first 

two ll".onths a!'ter aporo g rnin t!on hAs been o?tained· By i tatine; the 

water .. older ap ci i10US of ~elidi have been intained in thQ laboratory 

tor s ven.l 

Graeilaria i an uophyt whioh growa in environments quite 

di-.f'erent fr thos in ioh Celld1ta~ grow,. raoilaria is foUlld near 

stuarics and in shelter d bays. nUke Gelidium, Gracilaria ~roq 

fast and aeasonall • It beg1:oa to appear in April or y and 1n one 
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month may · a;r t.b.iree or four feet in length. The ter in Which 

Graoila.ria. 1 £%'awing rapidly h boon found to be 200 per oent satu.r&ted 

with oxygen. AmmoJl!um ia quite to:xic to Gre.o1le.r1a. but not to Gelid1um. 

\1h1le O%dum M.c- rb() te has en used 'W1 th auooeu to supply t 

needed carbon dioxide for the c ult1V$tion of Gelidium, thie OOtlpound oan 

not o us8cl tor the cultivation of Gracilar1a beoauae the introduction of 

only o.OQ05M ammon\ bioarbona e 1e lethal. On th ther hand, Graoilaria 

o tolerate hi b p nd t us can trow 1n o~l ure solutions ~riche with 

aodium b1ce.rb0n t , 1le Gelidi'I.W. cazmot. .. er ents r oinr; o :.1ctod 

on the effects of sa ty and d fte nt c tlo .s on t ese pl t • 

1latiriwn p. otoeynthotic 

conta.ihin a out 0.001 bicarbona.teJ the axL"WW2l t l' C7.: eed 

0.003 bicar'bOn t.«h S ork has lso been one on t o ort.rection of 

th a • t chlorophyll rr 

under different 11a t 

and on te f p otosynth sis 

and intensity. 

____ ,...... __ d_P_h_.l!..._i_o l_o..,fJ[a. -- Durin(; 194 -45 'r• D.t. ox 

served on the dOcto 1 eo 1 tteea of several c duc:te stud t ut 

condu ted n formal eo· raes . d no ro ulnrly aesi ed resenrc 

ulietan:ts • twO sue n being on r 10 T~h es on tirou inr; 

meaaurea tor rin. ~•trt nts nd other 3u urfaoos ro ""ht 

to cloae. 

influe oe the rowth r te n reproduo v eycba or aodent ry in rte 

brates weN continu d. The survey of atr·uotu 1 e? lora and pi ent of 

animala s r eu ed. Dur_n~ 19 5-46, r• Fox h en o sabbat1e 1 

leave fro:n \!Jiiversity <utie w ·ile in a mono~r .~h on ani 1 

~ochromes, for .1o or .. _ as . ld ~ug~ 'emorial ·ellowehip. 
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Working 1n t!r. Fox's divi•ion during the biennium: were 

Keasrn. o:x, W.R. Coo., o.hd W.D. Rosenf•ld, and Mrs. Joq;ephine Beck1rith 

S~m:th !.r. 'Ros.en.!'eld and Mr$• Senn, while oecupytne laboratory space 

1n t 18 division, were both pursu.ing :toblo'r.l'f in API Research Project 

d5A 111.d r the direetion o£ ~r. ZoBell Who haa reported on the cha.:r-acter 

of ~i.t' tefio~ro 'es. Dr. F._. • lle'Farland, Prcteesc!" Fatteritus o£ Hiatology 

at Stn:nrafd Uni -vord ty ~ r,at o:red speoirn€1la e.nd tnfo t!.on in further­

ance of his monograph .. on the :nudihr neb mollusks of the Peoit!c Connt 

v.·n·Ua at 'the. Inst · tuti en frOm · '~'arch •29, 1946• Dl'• C ~E. · orl tz of the 

TJ .s _ a: 1 Ol'dnance Itt · ra.toey spent' two weeks 1n the division 1n the 

·•pnng of 1945. 

conttnued h 1 s udie on the. nutrition, g.l'tmth, distribution, and 

resur5ent poputat~.o o'£ 'lll"i e ! nvertebrate• and has added much to 

our lQiar.ledgo of 'tihe bathypelar,.ie nemertean worrmt of the Bermuda e.rea. 

- ~d their moans of dispersal. Re has ~d a subspeeies ofmartn~ muteel, 

t11:1~us edulis ~i.ecene •s whioh established itrJelf euddontly. in 1943, 

1:m1lti.pl~r .Slg mpidll" to st munbers S.n the ocean and ba.y wnten of thts 

· Vie1n'i'ty, ~d at ~no seaeon 01'owdb'g out the &ea. museel;, UytilUB oa.lU'or­

~anus f~m ts oetah11shed po8it1o~ on the pier pilinr,a of the Scrippe 

h~Jl de r. study ot the. nutrition Anc! growth. rA.te of 

t 10 newl:r in:ned ubapeo!oa, parallel to the earlier investigations 

oona:ucte<$ jointly with ~~. T<'o7 on the sea mussel. :Ur. Co has contri­

buted 1l!l.P rtent ~.denee to cur conclusions re .e.rding tho subsiote:r.co 

of . 'yt'ilua and similar peloeypod mollusks pri.l"lttrUy upon mar-ne detri'tlll• 

Ho _ s observed thnt 1 l'g~ numbers of dlnoflngella.tes,. .. g., PmrooentrJm. 
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mioane, a OC1!'1:!r.on species in thea~ we.terc, pnse tbro1~h the r;ut of auoh 

u.ollusks undigested. l!e fuu turtherm.o~ e.etually recovered and cultu~d 

Uving dinot~cllatea' e.nd. dia.ton-A from focal ttJUisea taken from the 

Retlll'ning at~denta who will roaume reaearoh v..rork tarrardq the 

eoctoral degree in thia d1v18ion. are Mr. Dav1d M. Updecra:rr. 'Who ael"Yed 

u a eOreiadonod ·otfieer in 'bhe U.S,liATy frOm August 1942 until 

. . 
1946. ' Dr. Ielil"y Krtt~ler will r..trive u 1-? tio'dl esef!rch H'ellcw in 

ZoolOgy t.o pursue res ear olt concerned th the 1ocbmMs try o · [til_j(tt~n.ts 

1n marine animals. 

DUring the b16nnhll:q 'lr. 'Fox eld the to lomn . ofi'ioe5'W • 

l91oahe!idat on the nesca:reh and. Rosp1tal Co:mnitt~o, 8t~n Dierso Zoologl~o.l 

SocietyJ treMurer~ San Diego Seiantific Libt-ary soci!ltion.J ~r~moor ot 

assigned to tht~ Sorippe Institution, member of tho oard of d1recton, 

La J~lla 'Visiting NUl'se *scoe1att n (oM !'!nan of He dquarte~ Cor.r t1iee)" 

.:~r!pe Micro i:::>loQ: .... - Tl1e resoa~h prottrm.m under t e directton 

ot ~!r• c.E. ZeBell has ontinued to emphasiza a tt'ld~· of tho d1.~t1"5b~lt o ... 

and phys1ologioc..l e.cttvitie~ of 'hacter1 in r.nr'L-w •edi ::-,cnts,wit • 

. speci-.l ~fcrenoe to th& l"bl& of .-aotert.a in the f'o:rm.et1on c.n tt"l'.:ns• 

fol"ttl9.tio:n of oil• Th~.IJ 11:'t'l~ • as bean aided by ger:.e~:s c :tis :front the 

American Petroleum. I 1flt ... t"..tta and · the olose col')perat-olt of nn .Advisory 

Conani ttec bi" toohnically tra. ned men appo1ntud )~~ the A. t' .. T. Also 

pnrtioipating n A.P •• Research Project 45 are ~ioer~sts at Penn 
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State Colk e d geopl-T-Jicists at .. !.:;".. Certaln pr otical pro 1 a 

.1eh d velo.ed fro c tund~ tal inve•ti~tions in proe;reu at t~e 

Se~p I! t tut,on r be'~ exploit~d tor the ~enef1t or t~ public 

by t Penr.s ~ui 011 ssoei t on. 

• OS ot hydrceu'bOn.s ':1-J a rine be.oterte. has boon 

contimod. • uL e red ·e res rl foun by llr• G •• Janlrow8ki to be 

endowed Wl.._h the ~ . 11 ty o :Jsi.m late f t-ty cidll with the formation 

of petrole -1 ke I!IU sttmo The oi lj' o!"' y s batnnoea !'orr d by 

etel'ia are produced i.ntr ooll tu·l~·· prob bl r M eo onon·l:; of' 

acter1al eel :J• 

L1_ olytio anaerobe 1a ·e een sh y ' r• "?. • Rosen..f ld t 

attack a large iety or 

A gradual cr fl"e in .. ;h 

1rt a s 0 

. 1-nt~ the 

o ly or 'fla.rJ et•, r- olu 

"·s oiid ot . lipids in th co of' o:r.y on. 

of tm, on'f e lo to oo:po.r...;fiablo r.nterial 

ndie :eiJ. tl t l pol:~io an crol,.,o 

Tne unsapon_fiable materi 1 s an 

e.nee ,.,. ~ eh con i te 

he re ·otion or hjd:ro en t:l.on of ullf.iaturate 

ol~ 'o oro·ee ma ~eon indicate? 'Y decreases in 

:no· us f' 1 1nfo ti.on htu> cen o t n l on the 

C tal rze the rOJil.OY!\1 o'f 1>Xj';On from or o.:liC 

compoun c en<' i 1 ro· • oed nto !tOl""eul s. Ro ted efforte 

heTe iled to demonet~t t. ~ (irect deoar lation of f tty ac!ds. 

rc 8.~ r~o lat d by oteri found in ~rino 

sodirlent • 

• 'a e. ret ~ksloy~ ,nrk1 ur...der the u rv·oion of 

ur. o enfold~ ~ v st.tu ted t e e bolism or lir.ids by Sl eul~Jres 

or •ulfate reducers. e.n.y or the latter were !'ound to 'be able to 
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hydrolyse ~r1oua kindf of rata under conditions designed to atmulate 

the natural em ironment oi' marine bottom depoai ta. 

Bacteria ~ich produce free hydrogen from the fermentation 

of or~amc matter h&n been ahown by • Jo.ephine Se1m to be rather 

Yldely d1atr1buted in both recent and ancient marine sediments. Polyhydroxy 

compound• have proved to be the beat aubatratea for the bacterial libera• 

tion of b.)'drogen. lletbane reaulta fro the bacterial reduction ~ 

. carbOn diOXide bj hydrogen, and there S.a i»direct evidenoe Which auggeate 

that bacteria ma;r catalyse the hydrogenation o1' unsaturated oompounda, 

thereby forming compound• which are more petrole~like. 

Sinoe joining the r:dorob1ology group in January 1946, Uiaa 

Helen HoLston baa been work~ on the factor• which influence the rate 

at Wbich crude oil is modified or destroyed by baoterta,. It il not 

unoa.mon to fiDd iu marine aed1mente bacteria which readily attack crude 

oil. The activities of auoh bacteria may help to account for the absence 

of oil from: certain subterranean deposita 11here geolo ical and paleonto­

logical evidenoe indicate• oil shOuld be :round. Such bacteria also may 

have played a role in ~it.ying crude oil throughout the geolo ical age•• 

In continuing ths obsena.tiona on the oxidation of hydrocarbona 

by IUlfate reducers, iss Jean E. Swi:t&er ha8 foUDd that aeveral 

al1phiLtic hydrocarbona of greater chain length than decan.e ar~ oxid1z d 

under anaerobic conditions. Aronatic and naphthenio hydrocarbon. appear 

to bi more resistant to attack by anaerobe• than aliphatic compound • 

Relatinly small concentrat1on of oyoUc compounds inhibited the erowth 

ot aulta.te reducers. Emulait.ying liquid and •olid hydrocarbons in 

culture .me<ha wi tb. a aring blender and hand-operated homogenizer ha• 

rendered the hYdrooarboml more •u•ceptible to attack by bacteria.. A 

go- ge JDOnograph on the btloterial utilbation of hydrocarbons hao been 
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prepar ed by Ir. ZoBell . 

Mr. .E. Hutton baa been perfecting techn!que• for th 

cultivation of methane-oxidizin bacteria. The objective of theae 

experiments is to ain 1nforxnat1on on the ecology, taxono~, and 

phys1oloa:y of ethane o:xidi&era, wtth speo1a.l reference to their role 

in petroleum tormat1on and •oil fertility. 

wr. ZoBell'• etudiea 1nd1eate that baeterla are the principal 

dynamic • enta 'Which intluenoe the redox potential ot rine bottom 

c!epoai te • The redox potential in turn appeare to influence th fo tton 

and reservation of petroleum hydroear 0%18 tn marine aed.ir.1ents. l though 

the red"~ potential of aamplee or recent Mrine aedime~ta ha en tou!ld 

to beeame or negative by ~ avernge a proxi t1ng the theoretical 

ftlue· of 60 m1111volta for each unit increaee in pH t 300C, the Et:)pR 

el~ for indi'rlduall!!.Ud auunplea ranged from 54 to 117 m1111volta. 

!he '. of mud ae.mples varied caprioiou.l· with 

Dr· Jay, v. k alld Dr. J .c • Ireland, 'Who wer employed by 

the Pl'!m. ft.de Crude 011 Aa•oo1at1on to work on the bacterial release 

of oil fran petrol1feroua sedinumte, each epent a month with r. ZeBell 

at the Scrip ~titut1on studying thi otaotic bacteria• '11U.a work 

11 an outgrowth of ~he diaeoTeriea of Institution arobiologiate that 

certain types o£ baotet"ia found in the aea promot the release or o11 

froa lolida. Th• poasib1lit1ea of empl6)r1n euoh baotel"1a in the 

of oil are being _2l'f'estir;ated in tho field 'and 

labonl'tO,J at Bradford, Pa• • where 'lm1que geoloe;ioal forma:tion.s d 

ftte:r-tloOdin roccdurea are favorable tor such cper ents • 

:!seieted b Mba rbara F. :ezoo.n, tre.nopla.nta of tho sixty 

n species of marin bacteria described by easre. ZoEell and UphAm 
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were prepared for the American Type tulture Collection. 'h'D.Mplanti' 

of th:e·ee be:D'teria have alao been aent to aeveral other labomtoriea,. 

P!rljtoplarik!o_E. - Except tor bl"iet attention to dinoflagellate 

ab~~~es in ier eolleot1ona ln order to obtain •ome supplementary 

data fo7 • W .p. Coe and acme detatle in the ocourrenoe ot ttred •ter,. 

or 1945, Mr· .E • .Al~ .n hat dnoted moat ot hia time to the preparation 

and oompletion or the general report on the Cruiaea of the•E.~ .. Scripps" 

1n 19.41. However, this preparation involved u1emblage of many data 

in t.bles and oharta which could be uaed also tor more apeo·i&lized 

s~Jdy of such itewJ as distribution of diatom speoios, depth relation• 

eh!ps 1n diffe~nt looalttie~ and aeotiona, ·aeasonal differcr~es in the 

inttuen.oes o-f bottom topor;rllphy (eap84)ially r1d.geu and btlains), and 

aeTeral rob lema o£ 11onation which invite more attention than 1 t v.~ 

poesi lo to i'l'e tllem in the prima.ry report. Thil pri};]Qry l-fi:P?tt required 

so nulch time tor 1 ta comple:tlon that there baa been no opportunity to 

make fu;:other prngrua toward the mor• ooJill1' ehenai ve auppletJent&r-t report .. 

Daily collection o£ phytoplankton material has been eontinuouo 

at the <!crt pit Inati tution l)ter and nea:t the lighthouae near Pt. Huensn.e 

ainee 1919, but the local oollE:lotiona have not been worked over for tho 

full year since 194S, i"o!" ~t. Hueneme not ainoe 1942. flOW&v r~ enough 

&tte ti.on he.a been given to them. to obtain special infonne.tion about 

•ren l'lllte!'" ooounencn and to · show that each year has its own peouliar1-

t1es of leaGan&l distribution of phytoplankton• 

Althou h he r~t1red in 1943, 1.1r. Allen has been retained on 

a lf~tJ.iae ba$1&h He rdll retire fro:m further active service at 'tile 

- end of the pl"eeen:t fiscal year. The vacancy left by- his retirement will 

probably be tilled dur1ng 1947 in order to provide i'or a continuation 

of the work on phytopl~mldion.1 
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• S\llnlW:r retired in 1945 and 

hia place as head of the division was tak~n on October 1 by U:r. c.L. 

HubbS~ Who ia now giv1n greAter eQphaais to aystenatics, apeo1e:bion, 

soo~eographical and ecolo 1cal research, with particular r ferenoe to 

marine :filhea. fr. Sumner continued hia work on animal coloration and 

the reaponae of tiahe1 to light until his death on September Gth. 

Ifr· Uubba haa devoted tome t1IN' to the oompl etlon or research 

projects etarted at the Un.i verai ty or iohigan, ut n« f 1e ld and 

labOratory atudiea on acifio Co at fiehel were acti"Yely pro1eeut 

Numerous addit1o:na were made to the liata of.' rapeciea known fran southern 

California am from northern Baja Califomi • The occurrence of northern 

£ian typee in local areas or upwelling cold water was establiahe by 

the f'irat f'1eld wor in er Calif'c:rn~.a. At least one new spec ee -. s 

dieoove , hr e unnam~ forma were verified as d1at1not, five othere 

?rere reaurrccter:L from aynonymy, and several ""t'Y ft!'e species w re 

collected. uo riational data was aoou:mulatcd on various ooastal 

tis es 1d lar e aeriea ere collected and preserved for raci 1 ~~lyeea 

in certain enera~ ,.nol· ding Atherinops and S3nathua. A manuecript on 

"ntrltl Uit in t o deviation of the Pacific lam:prey waa oompletod. 

ork or. the nature of 'the colors in Rbiioola, ainoa by advice 

i'r<Mt Jdr• ox, s carded tar eno tgh to demonet ·ate that new typos o 

pigJUO ts are present and that the hitb8rto confounded species · in thh 

genua have distinct pi £'!lent eystelY. Experunenta i.nciico.ted that the 

oolor phases of the ·elp blennine Heteroatiohua ch~ )o ~th altered 

env.rt)mnent. any detailed observ tlon.,-with eone experiments, were 

de on the r kably well dofined territory-holding habits of oertain 
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blenniea (!!ifEaoblenn1ue am Gibbonaia), and the breeding habits of 

B'j'R8oblenniua were observed and described. 

Hitherto unrecorded habitat niohea were recognized fOr several 

apeoiea and further analyses were made of the f1ah faunas of certain 

COJIDIImit1et. particularly in baya and in the littoral &one of the open 

ooaat. With the cooperation of Ph111p R· Park, !no., and the Keloo 

Comp&UJ a atu~was begun ot the neglected ttah fauna of the kelp beda. 

Thh work, e.lont with racial studtea on f1ah 1pec1u of oommel'Qial 

importanoe, a study of the fauna of the 11 ttle exploited moderate deptba 
I 

ott the ooaat, and eome advitory ool'l8ultation, hal lent a degree of 

economic lign1t1oanee to the work of the d1v181on• Cooperation in auoh 

re••roh hia been eetablisMd with the California D1vilion of Filh and 

Game &n4 other agencies. 

Other reaearoh .. on tiehea included detailed correlation of 

the spnni~:~g of the r,runion with the phase of the moon and with the tidot 

early stages and relati~nahipe of the California flying tiah, analy.1a 

ot aexual dimDrphism in :meriat1c numbers 1n two viTiparoua perches, and 

eootypic differentiation in marine fiahea. 

TwO apeotea of whale• JWW to the known .fauna of western 

United Statu (one new for the North Pao1f1o) were found by Mr. Hubba and 

reported upon for publication. Studies were made of •JDObJoonout diVing 

behaVior of grebd and other bi rda • 

Reeearchea on the biology of eex in f'iahee were continued 

wld.i- a grant from the National Reaearoh Council• Stocks of .olliene1a, 

1uolu~1ng the unique kind that invariably produce• only female offapring, 

with atr1otly maternal 1nheritanoe, have been established in a room 
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equipped tor fre•hn.ter aquaria. The Col9nlittee for Reaearoh in Problems 

of Sex of the National Reaearoh Ccu:nc11 has renewed the grant :f'or the 

totlow1ng yeari tO allow a continuation o.f the experimental work tor 

Moll1en8it. ca. to aid 1n ana.lysea~ on the aeZU.l ftriatlone , e•tabliahed 

1n ear11 embryonic life; tn the Ye.riation 1n the :O.U'.IIlber of ti~ raye and 

.of wrote brae itt oertain vi"'fiparoua n•h••. 
A general report WU· oo.pleted on the oo.J"relation between 

fieh dtatribution and paat h1'dJ"Ogra.pby in the Gree.t Be.eh~.e Ill"• Rub~ 

apent three montbe c!uring 1946 on .re•earch in eaatern mu.eeuma and 

uniftra1t1e•• 

ln the zoeaearoh woJ'k of Ule division effective a881ate.me 'fta 

~iven 'by JAas Elisabeth !aaq>a~: principal laboratq27 t.ohn1oiflll, semng 

under the jo1l1t auapieoa i£ the Un1v•n1ty and the National Reaearob. 

Cour:a.oilJ Mr1 • LaUra. c. Rub'ba, who worked nearly 1\tll time as volunteer 

us.tata:nt ·awl colla.'boratorJ I!1Di ·Fred 11· Stoye of Ntnr York,. who 

a .. Uted in the field and laborato:ey work tor several wew and Who 

ga'" other peraonal and f1n1U1Ci&l aaaiatanc~h 

Boyd w. Walker enrolled a• a gRduate atudent and spent 1946 

at the lnatitution on h1a doctoral J!leaearch (apeciation in ee.lifornia 

athttrine f'lebea). He 1• alto etudying the timing of the gl"Union 

a~ng l"1.mm in reference to lunar and tidal cycles. Geo~e f~. Weisel,Jr., 

alto enrolled u a. gJ'ltduate • tudent and did some reaea.roh at the lnetS.tu .. 

t1on on hil doctoral problem (ett'eota ot hormonee on reproduction and 

color of' t'ishea). He also 'worked on the breeding ha.bita and early 

etagea of the long-j&1fed. goby. During the aecomi semester he took 

couraea at u.c.L.A. 
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Through the year • Rubba continued to ael'Te a.a rev1n 

editOr of the American ature.liat and u usociate ed1 tor ot' the 

1ldlife Soo1ety. He alao ae:rYed aa a director or the San Diego 

Society ot atuni.l istory. In Apri 1~ 1946, be wu elected president 

ot the American Society of Iohthyologieta al1d Herpetologiats, and he 

inau urated a revolvi reae&l"O fund in this eociety. He participated 

in several acientifio meet1nga. 

o apec1f1c war project. or g<~ernment usigmnenta were under­

taken but considerable time sa d.-rot to ooopention with the State 

DiYilion ot Fiah and G • o atyeral occae1ona aesietance ana advice 

wu given on war-research projeota. AI uaual. many requeata for 

inf'OJ"m&t1on from the public " attended to• U&istarice 'ftS t;iven 

the Ste1nhii'1i Aquarium in colleotinr; fieh f'or d1aplay. any apecimena 

1ere collected tor J:aueeume in Cal5.ibm1a am the eaat. 
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II• LIBRARY ANP PUBLICATION OF PAPEBS 

The library bas continued to be 1n charge of Mba Ruth Bagan 

'Who bAa bad clerical ualatance for short periode from lira. Ruth BOYell1 

and Mn • rtin Jobnaon. and p&~time ueiatance from 1. rbara Pete non 

for more tHan a year• The library 1a in treat need of a tull•time uaietant, 

Npecially with the expected expansion of the lnati tution and eate!' uae 

ot the librar.y'a tacilitlea. 

The Dumber of bound YOlumea in the library baS iDI:)ree.aed to· 21.066 

with the additioll Iince July 1, 1944. of 758 volum~ta ot Which 210 were gU'ta 

and aohangN. Special attention has been paid to 1ncJ"eU1ng the ab1tract:t.ng 

and b1bl1ouaph1ca1 helps in the refennae room. Some 'ftluable ooeanogmphic 

material f'J'om Germany and Japan baa been reoe1 ftd through the Hydrographic 

Office of th• u.s. N•YJ• 

Dul"1ng the 'K!' the pubU.cationa of the Inatitutlon intended to!' 

uobange With inatltutiona in foreign countrlea were allcnnid to accumulate. 

Since tM eDCl of the war all material hu been dletnbuted except to thoae 

cowrtriea in which -.11 11 not yet accepted. 1'he 1965 volUIIW of the 

•coutributlona• of the Institution ia ready for diatribution. 

The library baa continued to aerYe aft'eral war projeote, 

1\lriiithing boon and charta, aa well u 1 u of •terial &'ft.ilabl~ on 

apeoial aubj~ta. Tbe 1nte!'l1brary loan aomce haa greatly ezpanded. 

tJoth 1n bol'l"GWing and lend1q •terial. 

111•• Ragan, u a 11111mber of the interUbrary IJ.b:rary CoUXICil 

ot the Um.,.enity, appointeeS by the P.-.lldent, attended the tiret meeting 

ot the Council at Santa Barbara in Apri 1, 1946. 
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_________ b_l_i_s_h_ed_ e followi p pers, "Contri utions 

of the Scripps Institution of Oee ography,n have betwoen 

April 16, 1944 a.nd June 15, 1946 by mhers of th et ff an visitiD€ 

scientists a 

Contribution 
lfo. 

Allon, W.E. Occurrence and abundance of rin plankton diato 
offshore in southern Cali!'orni • er. icrose. Soc., 
Tr ., v.64, pe2l•24, Janua , 1945. 249 

Sc sonal occurrence of marin pl ·on diato off 
southern C lifornia in 1938. Soripp Inut. Oceanogr., 

11., v.s, P•29S-334, 1 rch, 1945. 245 

.. • Si ific nee of nred ter" in th 
v.24, 2pp. b•, 1946. 

Vernal districut1on of rine pla on diato off· 
shore in southern Cnliforni in 1940. Scripps Inst. 

287 
I 

Oceano r., ~ 11., v.5, p.3S5-370, 1045. 258 

Arthur, Ro e s. Ref Cuion of ter waves by island and sho la 
wit circular bottom contoura. Ju:ner. - ophys. Un.,Trans •• 
v•27, p.l6 -77, April, 1946. - - 282 

Burke, Cletua J• Tr .afor.~ tion of polar continent 1 ir to polar 
ritime air• Jour. eteoro1ogy, v.2, P• 94-112,June, 

19 s. 275 

Coe, lesley R• Development of th reproductive 
tiona in exual ... ty in P cten d other 
mollus • Conn• Aco.d Arts and Sci•, T 
P•673-700, 1945. 

and varia­
lecypod 

v,36, -

-
rtody Sumner, Scic c ,v.102, p.344-.6, .. 

Geographic l distribution of the nc~rte ns or th 
l?acif'1c co st of orth Alr.erioa; With descriptions of 
two n~ species. Washi ton Acad. Sci., Jour., v.34, 
p.27-52, 1944· 

alaoo della minuta, a netv comtnensal nenertean. 

255 

264 

216 

1ashin ton Acaa. Sci., Jour., v.35, p.65-G7, eb.,l945. 243 

Tho nem.erteo.n Gorgonorhynchus and the fluetu tio 
of populations. or. ~ turalist, v.7 , p.94-96, 1944. 218 
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Contribution 
Do. 

Coe, We•ley R~ Nemerte8JUI from the northwe1t oout of Greenland 
and other Arotio 1eu. Wuh1ngton Acad. Sci., Jour •• 
Y•34• pe69•6l, 1944• • • 217 

• A new epeoies of hoplonemel"tean (PaJ'8.M1118rtee 
bioeellatut) from the Gulf of exioo. Wuhlnt'£on load. 
Aoi., JotU"•• v.35, P•407-09, 1944. - - · .. 

-
241 

• NUtrition and growth of the California bay-muatel 
(!'i!S.lu• edulia d!egeneh). Jour. REper. Zool., v.99, 
P• -U, 1945. - .. ... .. 248 

Plankton of the Bermuda oceanographic expeditions. 
XI. B&thypelagio nemerteau... .. - .. 261. 

- A re.urgent population of the Califbrnia ba~aael 
(~~lue eduli1 diegenaia). Jour. Morphology, v.7a, 
P• 5-103, 1946. • - - - - - 2M 

- Sexual differentiation in lllOlluak:e. II. Gutropoda., 
Amphineure.na, Scaphopode, and Cephalopoda. Quart. Review 
ot B1ol., V•19, p.85·97, 1944.• • - • 224 

Coe, Wealey R·, and Denia L. Fox. Biology of the California aea­
mueeel (Ml!1lue oalifornianu.).Ill• Environmental 
conditione and rate ol growtS. B1ol. Bull•• v.a7. 
pa59•72, 1944• • • • 233 

Doudoroft, Peter. The rea1etance alid aoolimati&ation of marine 
t1th81 to taaperature change•• Il• ExperiJnenta with 
Fundulue and Atherinope. B1ol• Bull., v.aa, p•l94-206, 
1945. - - - - • 253 

Emery, 1. o. Beach lDUkinga made by land pipera. Jour. Sedimentary 
Petrology. v.l4. pe26-2S. 1~• • • • 220 

• Entrapnent ot air in beach eand. Jour. Sedimentary 
Petrology. v. 15. p.39-49. 1945. - 260 

• Tranaportat1on ot marine beach •and by flotation. 
Jour. Sedtmentary Petrology, v.lS, p.&l-87. 1945. 268 

Emery, K. o •• and F. P . Shepard. Litholog of the •ea floor off 
aouther.n California. Geol. Soo. Amer., Bull., v.56, 
p.4Sl-478~ 1945. • • 261 

Fox. D. L. Blochemical f'Oiaila. Science, v.lOO, pelll-13, 1944· 232 

... 240 

.. Foeail piementa. Soientifio Monthly, v.59, p.394-96, 
1944. .. 239 
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Contribution 
No. 

ox. D.L., and c •• A. Pantin• Pi nts in the Coelent rata. 1ol• 
Revicrn, Cambridge Philoa. Soc., v.l9, p.l21-34, 1944 23'1 

Fox, D.L., D.·. Upde~~£, and G.D. Novelli. Carotenoid pigments 
in tho ocean floor. Archives of Jdochemistry, v.s, 
p.l-23, 1944. - 236 

ta , n •• , and .G. oberg .. Chemical r aulta of the laat 
CJ'Uise of the Carne~ie." c rn gie e .. , Cruia VII, 
Scientific esu1te ,Jiemistry, I, P•l-58, 1944. 238 

Hubb , Carl L· Californi aearobin ( rionotua eteph&nop~), a 
fieh new for th fauna of eout ern California. Calif· 
Fish and Came, v.Sl, p.l95-200, 1946. 267 

Francie B. Sumner, 1874-1945. Copeia, p.l83-84, 
1945. - 263 

.. .. R cor or a. fi h, Scorpaena mtea, rrqm Califor-
nia& A comedy of enore. Oopeia, • 29-33, 1945. 262 

- .. andering of pink salmon and other s lmonid fiahea 
into southern California. C lif· eb and· ceme,v.32, 
p.at-aa, 1946. ~ - - - - 278 

Hubs, c.t .. , an F •• Cla ~ Occurrenc of th bramble shark 
{Ech1norhinus brucua) in Califo ia. Calif· Fi1h and 
G • v.!i, p.&i- 7~ 1945. • • 250 

ReTelle, .R. tine bottom s phs oolleoted in the Pao1.fio Oo an 
by the "Carne ie" on it• teventh cruise. earn g1e exped •• 
Cruise VII, Scientific results, Oceanography,II. 
P•l•lSO, 1944• • 24:2 

S8lllb J •• A limple dev oe for the addition or oval of •o1u-

s 

.. 

tio or as t to a olo ed eya • Science, ve101, 
p•392, 1945· - - 25& 

r, •.B. The cause at have had eye • Sc1ent1tic onthly, 
v.eo. p.lal-86, 1945. 

.. • Science, v.lOl, p.ll4, 1945. 

Vi ion and tpanin production. t. Ao • Sci., F~oo ., 

v.3o, p.2 , 1944. 

illiam raon Ritter• turaliat and philosopher. 

246 

244 

235 

Scie e, v.99, p.335-38, 1944· 223 
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Contribution 
ffo. 

Sverdl"Up, H. U. The Cali.tbrnia Current. Pae;ea 97-111 in Science 
1n the University. UniT• Calif'· Preas, 19"· 227 

- Oceanography. Pag a 1032·56 in Handbook of 
teorology, oOraw-Hill, 1945. 

Swrti'up, II. !J., aDd Stat.r. Oceanogra1 hio obaenationa on the 
"E.-w.Sorippa" oru1a .. ot 1960. Scl'i ppa Inat. Oceanogr •• 

269 

Recorda ot Ob1ervat1ona, Yel, no.s, pel6l-24B; 19l4. 225 

• - Retearch within phyaical oceanography 
4nd 1ubmarine geology at the Sorippa Inati tution ot 
Oceanor, rapb:y during April,l~S, to April, 1944.J,mer. 257 
leopbya. un., Trans., v.2s, p.sos. 1945. 

• - Reae&1'Ch within phyl1cal oceanography 
and au~ne geol~ at the Sor1ppa ' Inat1tut1on at 
Oceano raphy during April, 1.944, to Apnl, 19&5. Amel'• 
Geopbya. un., Trana •• v.2~, ·127-28, 1946. 270 

Taeng, c.t. J.pr,a A 'ftluable ae&Wed product. Sc1entltio J!onthly, 
'Ye58, pe24-S2, 1944• • • • 215 

• America'• agar lnd.U8try. Food Induetr1•, v.l7 (in 
DOiel-3), 19&6. 247 

.. - Colloida from kelp. Chem• and metallur • en 1neering, 
4 PP•• June, 1945. - 266 

• Notee on 'te1'111DOlogy of aeaweed colloids. Science, 
v.101~ p.597-602, 1945, - 259 

... fbJeocolloida a uaetull a_,.ed polyeaccb&rl.d•. 
Pat•• 629-7$4 in 'Y•6 of Jerome Alexander'• Colloid 
ChaiatJoy,Reinhold, 1946. - • • 252 

- • A aecweed r;oH to 1Mr• California llcnthly, 4 pp.,l944. 221 

.. Seaweed produota awl their uaea. N.Y.Botan. Garden, 
ve47, S9p., Jan •• Feb., 1946· 278 

.. The tel"JidXLolotY of aeaweed collo1da • Sc1enoe, v.lOl, 
pe597•602, 1945• • • 259 

• Util!&ation of aecweed•· Scienti fic ~nthly, v.69, 
paS7-461 1944• • 229 

orley, L.G. StUdiee of the ~tally atained Golgi apparatua.II. 
Yolk formation and pigment concentration 1n the muaeel 
Uyt1lua oaliforniauua Conrad. Jour. Morph •• p.77•95,1944• 222 

• Idem. rn. The methylene blue technique and eome of 
ita implioattcna. Jour. orph •• v.75, p.261-B9, 1944• 2S4 
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ContJoi bution .... 
1lo. 

ZoBell- a.E. Functiona of ba.cter1a in the fol'C'.ation aDd 
accumulation of petroleum. Oil eekly,a p.,reb.l8,l946 277 

• • rille mierobiolot",Yt A .,nography on bydrobacterio-
logy. UOp., Chronic a Botanica, 1946. .. - - 280 

• The role of bacteria in tle !Ormation and trans-
formation of petrol6UJn hyc'\rocarbons. Science, v.102, 
pe364•69, 1945• • • 265 

• 1 , r • 

• Tranaforrnation cit orfanio material . into p troleum-
baoteriologioal and aedimentation phuea. pel03..0. in 
Fundamental Reaearoh on Oocurrnee and Recovery of 
Petroleum tor 1943. Ba.1tliii0re fl:reae. 1944. - - 266 

The 1tudy of the tea and ita relation to DJ&n• Pages 
231•246 in Scienoe in the Uniyeraity. Un1v. Calif• Freas, 
1944. - ~ - - • - 228 

ZoBell, C.E., .nd J.D. ckwith. The deterioration of rub er 
product. by microorganianw. Amer. ater orb Assn., 
Jour., TeS6, pe4S9-4SS, 1944. • • 219 

ZoBell, C.E., and D.F. Brown. Stud1ea on the chemical preservation 
of water aampl.&a. Jour. marine research, v.6, pel78-84, 
1944· ... ... 2~1 

Zo Bell, c .E. , and H. C • Upham. A li at of J!&rine bacteria inc 1 uding 
deacr1pt1ou. of 11xty n• epeciee. Scrip~ I nat. Oceanor r•• 
Bulle, v.6, pe239-292, ).944. ~ 226 

P&pen in.Preaa et of the following papert by members 

of thi etatt and Tiliting s cientiata are cpected to appear in the 

near tuturea 

Allen~ .E., •Red •ter" in I.e. Jolla Bay in 1945. Amer• 111croso • 
Soce; trena. • • 28S 

. 
Bi.mhart, p.s.~ e.nd C.L. HubW. Pontil'lWI Taugbaxl1. a new too 

paenl• t1ah trom ja Calil'oi'ii!a. ~orlppa lnst. Oceanor;r• 
Bull· - - . - 281 

Fox, Denis L. Franch rtody Sumner (1874-1946). Amer~ Philoa. 
Society, Year book. - - • • 272 

HUbbs, C.L. Francia rtody Sumner. Anatomical Record. 
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Contribution 
No. -

Hubb8, C.L., and Lt.ur& c. Rubba. e.tlU'al hybrida between tlro 
apec1ea of oatoltomid fiahee. Michigan Acad. Sot.,Papera !86 

MoEQn., G.F. The reality of re ularit1ee indicated 1n sequence• 
ot obaervat1ons. Symposium on nathematio 1 statiltioa 
and probab1li ty. · • .. ,.. 

Sverdrup, n. ~; . The blmidity gN.d1ent over the aea eurtaoe. 271 

ZeBell, C .E. Charaoteriatlcc of water b&ot.r1a.. at t 1 .Alan. 
S&nitari~a, Jour. • 286 

- - Stud~•• on redox potential of ine aedimenta .. 
Amer• .Aia11. trol. Geol.., Dullet;ln. - ... 

Andereon, C.A. The 1940 "E •• Scripps• cruiae to t ulf o£ 
Californi&J Geolot:;Y of iela~a and neir,hboring land 
areas. Ceol• Soo. Amerlo • • 

Durham, c·.-... The 19'0 "E. ' .scri p£*" cruise to the Gulf of Cali-

- 279 

In preea 

. f'onrl.ae eguoopic paleontology and marine atratigraphyaln preea 

Shex-.l'd, F.P. Subrriar:i.ne topor raphy ot the Gulf of Californ a. In preaa 

III • I OOCi'IO AED Si'UDEN!S 

19"-46. Burke, c. J. Summ~r ten:t 

Summer term 

• Swmner to 

NoTelll,G• Uavid 

Thl'oughout the year 

Senn, Josephine Beckwith Throughout the year 

Swi taer, Jean Fall, Spring 

Vr• William D• Roeentelcl ... Cft.l"cled the doctor'• degree in 
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1945-46. Arthur, Robert s. Throu~hout the year 

Burke, c. J. Summer, Fall 

Hamilton, Clara E. Summer term 

Hutton, William E. Summer, Spring 

Leipper, Dale F. Spring term 

Kunk, Walter H. Throughout the year 

Senn, Josephine B. Throughout the year 

- Walker, Boyd Spring term 

llr•• Jos~phine Beolc.with S.m wu awarded the doctor'• degne in 

Instruction to th graduate studertts has been given in the 

form of conferences and reading uaighments and, in addition, a weekly 

seminar haa been conducted dut'ing which members of the various divisions 

in rotation have presented refulta of their ~rk or reviewed literature 

pertaining to their special f{olds. 

IV' VISITORS 
I 

Visiting inveati~atora during the biennium, not including those 
I 

on war projects, with the s,bbjeots upon which they worked, were as f'ollowu 

Dr. Edgar Anderson., Wuhiniton University, St. Louis. Probloi!lS in 
evolution. I January 12-22, 1946. 

I 

Dr. Frances N. Clark, Ca~ifornia Divilion of F1sh and Game. Various times 
throughout the year. 

Dr. • R. Coe, Prot. Er:ter1tus, Yale University. Studios on marine inverte­
brates. Throughout the year. 

Mrs. l.e.ura C • Hubbs. Volunteer ueistant in f1sh reaearch. Throughout 
the year. 

Dr• J.C. Irelan~~~d Dr• J.V. Beck. Penn Grade Crude Oil Assn. Tbigm.otactio 
~teria. February, Uaroh, 1945 • 

I 
I 

I 
I 
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Dr. F. U. MacFarland, Calif· Ao de of So!enoes, }1ud1branch molluak:a. 
rch 6 • 291 1946. 

• Vincent Senn, U.S,Fbh and 1ldl1fe Se:rYioe. Studl" on e.ga.r. 
Throughout the year. 

Oil Sto,_" New York• Color adaptation in !'iahes . Febzouaey, 1946 • . . 

... 

Dr. atr1Gt u. Sweoney. Volunteer aae1atant in agar naearoh. Varioua timea 
throughout the rear. 

Dr. R. t. Young, Prof• ritua, Un5.ftraity of Montaa,a, lnwstigationa 1n 
marine biology. 1'hroughout the yev. 

V • llU'SEUl! AliD AQUARI 

In oi'cler to Jllake apace for nA'\1)' ~rscnnel the curator, • P . S. 

rilh&rt, ._. aaked to g1 ve up M.• pleuant o:f'f1oo room am the board room. 

All ot ttie office eqUipment 'flU moved to the bUement laboratories and the 

1.1. e eu• oo:ntaird.ng the thell, tnarine bird, and ur'ne herbarium 

oolleotioJl8 were II.\Oved hom the board rooa out into the sue.in museum. 

Diirlng the biennium the following MOunted apeclmeDa: of f18h .. 

were added to the seeum uhlbit, 

Mldahiprllln, ~orl.ohthy! notatue Girard• 

Speokled n.g:f'hh, Iooateue aenie,-tioue Lookiligi;cn• 

Homed •bark, Gyroeleurodua fioanoitc1 Girard • 

T1depoo1 aculpin, Clinooottue analu G1rarcl• 

BonitO abatk, Iaurus gla.uoua (Gill), a £ol"tY""dx inch apeoimen. 

Monterey tkate, Raja montereyena1a Gilbert. 

The addition or tlieae apeo1mell8 lO&ke • tiOtal or 95 mounted 

f1ahe• ot this region 1n the museum exhibit. 
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lltiW accenioxw to the research oollectiol'lal included the 

following a 

Speckled ragthh, lcoateu. aen1Etious Lookinl;ton from the Lower 
California Fiaheriet ompany. 

Holothuri&lll a larg aea-euc :nber t'ran the New Ueb de•.not yet 
identified, 1Ten by Lt. Jay Rockwell. NR. 

tti•h• Zalieutes elater (Jordan and Gilbert) taken at Turtle y, 
l..OWer Cahtcnua.- by the tuna boat "Weatgate." 

~ ?oetia or porpoise given by Dabiel ton. 

tuvariue ~rialie a£1nesque giTen by ra. • eloh. 

Pomfret. Bhma ra1i (Bloch). given 1>7 r. o. L. IIubbe .. 

Allatteidiua corallinue Uubba, a J'&l'e emall fiah collected by • • 
~. t. Iltibbi .. 

a. rare 11 fish eolleoted by • c.t. 

amall t'iah. 2 specimen•• collected 

liUJitPbaok salmOn, ncorh~hua ~orbuac (Walbeum) • 

ookf1ah. Seb,&;ltodes hopk1ns1 Cramer, from deep water ott IA Jolla. 

Cuak .. 18; Otopb1d1um 1 •• 2 apooimel'll from deep -water off La Jolla. 

DMp-ttater crab, Romola tl.azon1 Sohni tt, a rare speciea from deep 
water. new to our oo'11ectiona. · 

Suntlonr atarfiab, ~~ocUa h.eliantholdN (Brandt), f'roill d"p 
ftter ott o t. .• 22ft to our collections. 

SeTeral in.formal talka on the work ot the Institution aDd the 

· exhibit• in the muaeum and aquarium were g1T&n by Yr. Barnhart to viliting 

group• of st'u.denta rzo 

_ , covered the work of the Inati tution, explanations of the ezhibi ta, and 

apeoitic lni"o~ti:o on llll'lrine life. It' y euoh tallal had been g1 ven 

in a clua room. to forty or more persona they would ba'Ye been oona1dered 
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leoturea, but in thiil ca.eo they l'lere juat ouual information given to 

tbouscds ot 1lidiv1dual8, teachi_ng ~d eervioe to the general public. 

It ia not poaaible to give a value, although 1 t is wry :-eat, 
• 

to auoh Tiaual education exhibits Which are maintained at thia Institution 

u wll aa at lilrgor Dl&euma and aquarlUDJ~t throughout the world. Vu.ch 

1JU'ol'ln8.t1on on and identU'ication of' !l.W.rine apeoimen&l wu tumished to 

...noua pt raont seeking such blfc:rmation. The usual care wa tal::en or 

the aqual"iwa, muae ~d biologloal collecticna. • claude W. Palmer 

ua1atcld in the care or the aqt.W.rium. 

Dutlng 1944-45 'fisiton to the =useum aJ:X1 aquarium who sig:aeO. 

the register DUlllberet1 5765. There we Gl45 Vicitors bo signed the 

register lu:ring l$46-46. This probably reproaenta on •bali' or two-thirde 

the aott..al number of v1s1 ton, as nany do not Gign, and indicatlona are 

tWit then certainly hav• been mor visitors in 1945-4-6 than in eny preVious 

period or y Z"• Ji. the hnlleum iUla .qu&ri.wa are open ewry day in the 

year, including Saturdays, Sundays, md holidaye, more and ore people are 

talc~ ad:vantage of tho opportunity to become Mqua1ntod with the marine 

U:te of th1e J"6 ion. 

!here wore 1267 tiehes, representing about 40 species, eollectecl 

am Ghi 1ted 1n thfi aquarium. , ny hundred& of 1nvel"tebratea and many 

' . 
1peoiet of aeaWeda were a.lAo shown 1n the tanka • Some 1'11hea and other 

material were furniehed tor use in the laboratoriea. 

Tbi tquarium. hat alao been used a number of t:me• by outalde 

agencies in visual education tor school,. Aa one pereon remarbd1 •Thia i.e 

the only place aouth or Stu1 FranCiaoo wher we a.re able to take vieual 

education pioturea of rine animals." 


