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Sorippl Inttitution of Oceano raphy 

La Jolla, California, July 1, lS.O 

To the Pre1ident of the UDiTerwity 

S1rt 

I haTe the honor hor.with to tran1~t the ceneral report ot 

the Sorippa Institution of Oceanography for the year l9S9~0 aDd a renew 

of aotiTitiet durin~ the la1t biouniua and outlook tor the tuture. AD 

appendi~ . to thie report. giTOI d.tailod information about tho Tarloul 

' phase• of tho aot1T1ty at the In•titution. 

I 

GEIERAL REPORT POR !BE Y1Wl JULY l , l9S9 ro JUIE SO, lKO 

Peraonnel · - Jo ohante• in tho pe~ent 1oientitio •tat haTe 

taken plaoe du:ri the rear. D.I..Fox, A81t.tant Profea~or of r1 o Bio-

oheai•try, returned fro. tabbatioal leave in Sept ber, l9S9, after haTing 

1pent a year at Ca~ridgo, En'land with a fellowship fro the Pooketeller 

Foundation. C.J.Zo ell, Attittant Profe11or of Marino Kiorobiolo~1 and 

A11i1tant to the Director, returned fro• aabbatioal leaTe in Septazber, 

1939, atter haT111£ 1pent the preoedi winter at the UniTeraity of itoon11n 

where he held a po•t-dootorate fellowthip, and the au..or at Wooda Role 

Ooe&DOgraphio lnttitution on a retearoh fellowthip • 

.&dll1nhtrat1on -- tho aeoretaJ')" ot the lnati tutlon, Jli1s Tillie 

Genter, ha1 otfioiently oonduoted the ~eneral oftioe work whioh hal bee 

ateadily in~reaaing, owin& to the addition ot the re1earoh Teaael to the 
. 

faoilitiea of the ln•titution, to tho expanaion of the U.S.IaT,J proje t 

for the inT .. tigation of touliDC growth, aDd to tho 1noreaaing D.Ulaber of 

long- period Ti•itor•• !he rettoration of the oottat•• bro bt a lar,e 
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Dur1J2« the year • U • STerdrup wae a aeabor of tlt.o Graduate 

Counoil of tho Southern Section of the UniTeraity, and he with other 

a.,.,.n of the ataff eened on aeTeral oo-s. tteea at u. C. L. A. 

Laboratoriea - - In order to pro-.1de for further laboratorr 

apaoe which waa needed owing to tho 1noreai1Dg D.Uilber of Tilitora at the 

Illlti tution, a n .. laborato17 rooa wa1 partitioned off in the ba1ement 

of Ritter Ball, and b7 other alterationa one rooa whiob bad been uaed a1 

a dark reoa waa aado anilable for uae ae a laboratoq. TWo roou ill 

Sorippl Ball ba'Ye been at the exoluai'Ye diapoeitiOJl of the iavoeti ation 

on fouling srowth whioh 11 onduoted at the In1titution by the United 

Statea Ba!J Bureau of Conatruotion and Repai~· 

L1bra17 - - In the library the llUJilbor of bound volume• hal 

inorea1ed by &lO -.oluaea to 18, 205• Be11de1 the bound 'Yoluaea, in tho 

nei hborb.ood of 600 aoriale have been rooei 'Yed by purobaae and exohuge. 

Further detaill are ~1 TOD in the appendix. 

Reaearoh Ve11el -- Fr S pt-ber 1 , l9S9 to February 29, 1940, 

the "E.W.sorippe• ••• laid up at San Diego during wb.ioh period a lluaber 

ot alteration• were aade, aa e~lailled ill the appendix• 

Re1earoh Actin the ill the Laboratoq and iD "he Field - ~tailed 

aocountl of the reaearoh aoti'Yitiea in tho laborator,r and of the work at 
. 

aea are gi TOD in the appe dix to th1a report. the outttanclin& feature• 

a re dilou11ed in the 1eoond part of th11 ,eneral report, which dealt with 

the aot1T1ty o the lnatitution d.urias the put bienniua. 

Cooperation with other Organi&ationa •• the o operation with 

the Bureau of Conttruotion ud Repair of the UDi ted statea lfa'Y)' in the 

1tudy of orcaniaaa which oauae foul1~ growth on abipt' botto .. bat been 
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the oooperatio 111 work at • a on boa.ni the • .w.sonpp • with 

the Federal B\lreau of Fisheries which waa ini tiatecl in the spr1 of 1939 

was brought to a oonolua1on on July 11. 1939· A new cooperative projeot 

atarted lt the beginning of llaroh. 1940 and waa bJ"ought to a auooeuful 

oonoluaioD on June 8, lS.O. 

Dl.lrinc the put year the Sor1ppl Iutitution baa been in oloae 

oontaot with tbe Deatroyer D1Yiaio at San Die~o which waa engaged in 

ao11i0 work at •••· lwaeroue unpublished data fr the aea ott the ooaat 

of California VI been placed at the diapoaal ot the Comaander'• orric 

and liTeral oonferencel haTe been held. 

Unpublilhed data have been eubaitted t the Califontia State 

Filh and Game Co-.d•eio • 

!he atud1ea ot metbodj for lo8«• raa&e weather forecaattn bave 

been supported bJ the Loa ~•le• Dtlpa.rtaent of ater and Power. Data aa 

to aea- aurfaoe teaperaturea baTe been supplied to several organiaationa. 

Cheaical and aeob&Dioal analyses of aaaplea or aedimenta have 

been continued by Maa.l of a grant t roa the Geological Society of .AJaerioa. 

Dl.u"i.Df; the 7ear -.uo auiatance haa agai been reoei Tecl froa the 

Worka Progrea• Aa.inietratlo Project in operation at the Scripps Inatttu­

tioa ud 1 t 11 a pleasure to aolalowledge the unf'ai lint; cooperatiOD ot the 

eaployeea of that project . 

Publication -- During the year thi ~-1bur. papera haTe beu 

published by meaber• of the atatt, twent7"'fi ve papera are ia preu • and 

aeTeD others are • b~tted tor publication. A oo.plete liat ot thea• 

papers ie giYen in the appe dix. Papera publ1abe4 bJ meabera of the atatt 

ud Tiaiton working at 'the lutitutiou during the oalodar year ot 1919 

were paper-bo\Uld aa the 1eoond YOluae ot the new eerie• of •contrlbutio:a.e 

troa the Sorippa laatitution ef Ooeanograpb7,• an were d1etr1buted to 
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uobanc•• · 

A ew publication, the t1rat iaaue of which Will appear in the 

tall t 1940. waa eatabliahod under the title.• Recorda of Obaer.ation..• 

tbia publication will bo printe by the oftaet .. thod in aa 8 1/2 x 11 

inch aiso. The earlier non- toobaioal aer1••• Bulletin of tho Sorippa 

Iaatitution of Ooeaaography. ao auaber of which baa appeared ainoo 1980. 

--. fo~llJ d1aoont1nuo4. and tho name •toohnioal aoriea• waa dropped 

fro. the ourront Bulletin aeriea . 

Jutruotion 40• During tho year twelve graduate atudenta haTe 

bem workiag for longer or ahortor porieda at the Iuti tution. At tbe 

end of the aeoond aeaeater of 1989-'0 Mra• L• Sorkneaa obtained the M.S. 

do,r .. an Kr. 8. t. Soheer tho Ph·D· do&ree at Borkol8J• »r• C. C. DaTil 

obtained hia Ph· D• degree at tho UniTeraity of .. hincton. and Mr. Walter 

HUnk h1a v. s. dogroo at calitoraia Iaatituto of !eobnology. on the baaia 

of theaea which were prepared here. 

Duri the aeo ad teaoa·~er of 1989-40 Vr• Roger lteTello gaTe a 

two-unit oourae in phydoal ooo&JlOgrapbf on the Loa ADcelea oa.pua . &.Dd 

Mr. Claude E· ZoBell oonduotoa a two- unit oourao in baotoriolo&J at 

U.C . L.A. amd a throe•UD!t oourae in bacteriology tor the Un1Teraity 

Extenaioa D1Tiaion ia San Diego. 

Leoturea and Attend~o• at Scientific Meotinga - - Conaiderablo 

-.phaa1a hal been placed on attendance at aoiontitic aeet inga by membora 

of the a taft beoaua o tho ilolated location of tho Sori ppa lnati tution 

aake1 it doairable tor the 1tatf to retain oontaote with otberworkere 

ia the field and to eatabliab new contacta. !he attendanoe at aeet1n 1 

ha• for thia reaaon been out of proport1o:a. aa oo~~pared with auok atte:a.d­

aaoe by taoultyaoabera on other oaapu••• ot the Uni~eraity. but it ia 
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belieYed that the traYel inTolY d 11 of apeoi 1 Talue t the work t the 

Sorippa lnati tution. The inter .. t t the a taft eabera in tbeae aeeti a 

ia ao great that 

t'UilcW· 

y baTe attende aeeti ga Without ukiq for traTel 

During the year aftlbera ot the atatt b&Ye attended and preaa.tecl 

a auaber of papera at aoie tifio aeeti 1 o the weat ooaat. In July, 1919. 

the Sorippa l natitution.-. ••peoiallJ well repreaented at the Sixth Pao1t1e 

Science Congreaa (7 e~era) aDd at t • A.A.A.S. aeetinga 1 Seattle, 

June, 1960 (7 a~era). ln September, 1939, the Seventh Aaa bly of the 

InterpatioD&l Union of Geodeay and Geoph,.ica in aahi gton, p.c. , waa 

attended bJ M•••r• • Fleaing, McEwen, Revelle, ~d STerdrup,w all prelent­

ed paper. at the aeetin • Kr• ReTell• attended the aeeting f the Geologi­

cal Societ.J of America i Minneapolia in Dece~er, l939 aad read a paper• 

Ill'• ZoBell wu a elegate to and preau.ted a paper at tb !bird InterDati aal 

Congreaa of Microbiology in lew York in Septaab r , 1939. Oa iaTitation 

Mr• SYerdNp gave. a lecture at the &DAUal aeetia,; of the Sip.& n , - Phi 

Beta lappa at t e Univeraity of Wuhintton on 1 23, 19•0· . 

During the year ef.forta baTe bee ude to aeet the auaeroua 

requeate tor popular l,eoturea ia order to .ainta1aa o ntact betwe n the 

lnatltutioa and the aurroundi oo..uaitie& • About titty popular leoturet 

and. aeai- popular tala haTe been given b7 dittereat .. abera of tM atatf, 

belidea tw 1ateni .. a oTer the rad1 • 

Viaitora - - Detailed 1n.fo~t1on about Tiaiti~g acienti•t• and 

other v1•1t ra will be fouad in the appeAdix to tbie repo~t·The nuaber of 

Tieitora wbo have eigaed the re,1•ter in the auaewawaa nearly the eame 

aa in 1938-39, aaaely, about 7, 000, and the total numb r of vieitor• to 

the auaeu.a ou therefore ••f•l1 be e1t1Jaate at aore thalt. 10, 000 peneu • 



Bu1ld1n_a and Grounda •• During laat year atepa were takea 

towarda repairiag t e old wooden bulkh d wh1o siJlce a atom 1 Juwaey, 

1939, a beea atandiag like aa ep te e 1a front ot the al pi ground, 

beoauae the ao1l 1 aide of t bulkhead waa waahed away. Fort tely, 

durin lut wb.ter no high waYea co1 cided 1fith high t1dea, ut great 

d • 7 be d • it auch co1 cide • ah ul occur during the ext water 

aad replac .. ent or the bulkhead ia therefore urgently nee ed. 

It ia aga1a phaalced t t irreparable damage may reeult to the 

pier 1f reatoration 11 not made 111 thin the Tery n•ar fUture. During the 

paat year the pier hae been uaed a re and re tor eoientitio atudiea in 

whic , particul rl71 th u. s. C aat and Ge detio survey ed the u. S. Beac 

odon Board &H inter etea, PI rm&J1i nt damage to the pier will disrupt 

the p Jliai etu iea whioll an ow bei co ducted. 

!be ll'eat ratio of the oottagea t • oaapua waa aade hie laat 

aprlng by an. t tuna. which had bee placed at the diepoaal t the 

Inati tution y the U i ••rei t;y which will be repaid by 1nco troa 

reat la Ter a period t y are. 1 o er to prepare adequate pNgraa 

tor the 1 tenance f the cottage• th tenant• haTe, o requeat , ed a 

c Dlli tte of three which 'Wi 11 aubai plau and will deal w1 t all requeata 

for repair a. ThroU& tbia aeaaure it 1• oped to obtai tb aoti. Te coop ra­

tioa ot the tenants 1 the bouai progr ana to evel p a o1Tio pri e 

leadi t g oral l~aproT ant 1 ce of the oaapua. 

F1 oial Outlook -- !here a goo proapecta that the Scrippl 

I at1tut1on durine the ext yeara will continue to receiTe an aDnual 

contribution fro• the llen • Scrippl Foundation unting to about 

10, 000, although the Foundation ia unable to aake any co ent. 

A Tantace • oul b tak of &nJ p aaibilitiea which ~ght pre•• t th -

aelTea tor obtaining eupport troa oth r aouro••· It auch support cannot 
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be obtaiaed I hope, aeTerthol•••• that tho bud,et of t e lnttitutioa oan 

be retained at auoh a leTel that the aotivity ia laboratorial and the work 

at aea oaa be continued •• at proaent. 

Il\lrl~ the paat two yean the Federal Bureau of aheriea hu 

oo tributed 2, 000 a Jear in rder to have the prirll go ot oonduot1~ 

their apeoial iaveatigatioDI on our oruiaea. It i1 poaaible that thia 

coo~ratioa w111 contiuuo iu the ooai~ biennium.. A ~rant fro the 

Geological Society of Amerioa, a110UJ1tiug te 21 600, will be applied. towarcll 

a aoco~d oruiae to the Gulf of California and further twada m&J be forth­

oo~ug tor ooutinued atudiea or the aodt.enta aud prooeaaea of aodi•eut tioa 

in tho Gulf. fbeae cooperat1oaa haTe reatly iuoroaaed our poaaibilitiel 

for work at aoa becauae the regular allotment for thia work 1a ac low that 

tho greater part hal to be applied to iuuraaoe aad routiuo ezpeuoe whieh 

have to be aot rogardle81 of whether tho •• .. •1 lioa ia port or il at •••• 

Therefore tho regular allotaont do•• not aotually proTide for takiJ.l& tho 

Touel out of port for .ore thaa about ou •oath of the ~r, wheroaa u. 

addition ot 21 000 aakoa it poaaible to have the voaael in oo .. iaalon tor 

three Mro aonth•· 

Aokaowlodgaenta •• tho Sc:rippa Ia.titution gratefully aoknowledte• 

auhtanoe in ita aoiatific worlc received from the u. s. •Tf• tho u. s. 

Ceaat and. Geodetic Survey, u. s. Bureau of Li,hthouaea, the Departaent of 

Water aad PGWer, 01 ty of Loa A.llgelea, tho California Fiah od ~aao C-ia­

don, the u. s. Bureau of Fiaheriea, the Geological Sooioty ot Aa rica, 

and fre• varioua other o:rgani&ationa which, particularly, have provided 

aurtace teaporature obaenationa ud planktou colleotiou fr t~o 

aurtace wator••!bo financial •upport received f:roa the Ellen Browniuc 

Sorippa Foundation i1 greatl1 appreciated. 
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Special ackD. 

and Roger eTelle for their gitta of b ka a pertod1 ala and alao to 

r•• J. G. Job ao tor their oatributio w io aYe 

aa e p ••1 le t eaplo 

Lab rat FJ• 

t of additi 

Great help haa bee r oe1Ted troa t e orka Fro~reea A iaiatra-

tioa Proj t which h 1 oo ti ue a t e I t1tut1 a ur tae paat year. 

·- p. A. 

!Batitutioa, aerti aa st ograp era. tJPiata, c uter1, draft e , 

photoaraphera# trualatora, librari • d ge eral laboratoey aedet ta. 

!he eff1oien 1 ct th work at t e 1 utio baa bee 

thank• t the 1 rge unt of •••ieta e reoeiTe i 

ere tly 1 or aa 

11 er. dno 

t e w. P. A. eaployeea repreee te a roup f well-trainee, able, and 

illduatrioUI per • Tlle Scrippa lnsti tution whbee to x reaa ita 

a kaowled nt f r the val able aerTioes r ndered. 

OF AC !IV! TT OF SCRIPPS I S!ITU!IOB DUBIJG 

UJl OUTLOO ro T 

Since ay f1rat oo tact wit t Scripps 1 atitut1o it aa be 

, 

7 hope to eatabliah a cloaer oooperat1 between the ditfere t ap oialiate 

oa the ataff and gradually to eT lop a reae rch pr g~ t r the I titutioa 

&I auoh. the pote1bil1ty tor Telop eat of lnatituti prog preaeat-

ed itaelt w e the late r• • P. Sorippa 1 Dec er, l9S7, ated the 

reeearoh Yeaael, •E •• soripp1,• t t U 1Tera1ty. ith adequate 

reaearo Teaael be w rk at 1 a ooulcl be pl ea ace raing to probl 

•• •• ••• thal, w rea• -.ork at ae baaed ly on coop ration wit oth r 

aati facto beoa •• other Wiah 1 t a 
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ura uld t r w cruiao • 

The ew ~••••1 io aa itt f1rat ruiae arly 1a 193 oould 

be uaed eit er for explorat r,r cruiaet exte di ~•r • t e large 

uDka a a of t e Paci o Ooe r for 1 to i~e work ia a aaaller 

reg1 • The latter lte ti~e w a ael to b cauao ia 1 t ai~e 

at dy of a ll are obaer~ tio wi 

grap y an o 11 tio ot b olo ioal 

a oruiae, t u1 poasibl th 

ditter t field which, t or, 

i phyaioal 4 oheaioal ooeaa • 

teri 1 oo lQ be coao cte~ o t o 

latio ef at roa aa y 

1~e a lati~ely co lete pi ture 

d would eke 88i'ble the c op ratio of differ t ap ialiata. In 19 8 

and 1939 th work at 1 a a of a preliai ey ture• y aki oruia a 

tt tb: o att of aout ~ California 1 alto ate mo t of 1936 d bJ 

apleting in 1939 lo crui e x fr th Oregon b rder t Cec:\roa 

leland ctf to er Calif ia a fair kn loage of t e raot 

t t t ty~ of urr ta, the do nat1 populatio , an t e 

re ual changes withi • aea off ••• coa ta . ln the 

fall of 1939 it waa f lt tha we had aut'tioient pr lia1nal'1 1 oraatio 

to plan or 1nten.aiv cruilea . Aooordingl)', during he apri of 1940, 

b twe n roh &Pd June 8 we oo leted 1 rapid auooeaaion aix ruiaea, 

eaoh o~ed · an area betw en san Die o the C l I lan a 

e~end1ng to a di tanoe of about 140 le tro the ooaat. e ha"Ye ro-

cured a 1erlo of cons :t1vo pioturea of th ourr nt• and. a •r au • 

within the re wh1 h ha b n sel t and all o th charaoteril ic 

population. o~ ior ecopic plants and a ller 1• · By eo aring thea 

pioturoa w ahall b able to ~ollaw th ch g • which took plaoe fro o 

oru1ae to oth r. 
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The atu 1 ot th ae data re uirea the co le coop ration o£ 

ape iali1ta 1 physical an chemical r ph and of t oae orki 

wit phytoplankton an aooplaDkton. It 11 aa 7et t o early to ezpreaa an 

opinlon •• the reaulta whio '1 be obtained troa the o aeoutive 

ruiaea of thia aprin • but the preliainaey work haa already re ulted in 

oertain sratii)ri rea lta which 111 atrate th value of th oop ration. 

1'heae are prea ted in two. u 11 bed arti.ol a, Contributiona n e G9 

and 'I • 

Durin£ tb at ienni etinit pro£reae haa b~en de in the 

concerted attack o well· fine oo or;raphio probl d it h hoped 

that further devolo enta will follow aiailar lin•• • Part of tho work 

whio a been 

the Fe eral 

ntioned o f r 

reau ot Ftaheriea 

1 be n d~ in oloa e coop r•tion 111 th 

I an ae.f ly atate · that w1 t ut he 

otive ooperation ot he Scripps 1 titution the Federal Bureau ot Fiah• 

eriea would not have been able o appro h probl a relate to the aar~iine 

t11her1ea oft the california coast in the etfi 1ent manner that baa b en 

ade poalibu. !hroug11 our coop rati n the Branc Office of the Bureau at 

Stanford Univereity a been able to carry o t, wit th lia1t tunda a 

ita diapoaal, a pro ~which without o r cooper tio would h ve i volved 

five to t ti ea •• great expenae. 

The a tiv1ty of the Sor1ppa Inat1tut1on haa ot been li~t , 

however, to the inveattgationa whioh have be ao tar dlaouaaed. SeToral 

atai't e bon have continue p j eta which have bilen in progreu over 

a perio of years. ao of which are indep nd t in their nature, othera 

ot which de l with qu ationa which aooner or 1 ter Will find their place 

in t e co n progr • Ot the latter I wiah particularly to o tion 

Mr. ZoBell•a 1tudiea in act riology which have fundamental b ar1 on 

the entire U81tion of the y le of organio tt r in the '"• alld 
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r• Fox•• etudiee in the bioch~atr,y of rine organisma. on~!: the 

tor.mer I mention Yr. Sumner's work on the phyalology ot fithet. ur.KcEwen•a 

etudiea ot the interrelation between the ocean and th ataoaphere and 

possible application to long• range weather foreca1t1ng probl ... , llr· Revelle •• 

work in the field ot aedtmentation an 1ubaarine geoloty, and the 1tudie1 

pl anned and auperTiaed bf F. P. Shepard ot the On1Tera1ty ~t lllinoie deal• 

in& with ean movement along the beache• and the lnrluence of waTel and 

currenta on auoh aove enta . In the study of di•tribution of lediment• and 

proce•••• of 1edimentation re1ult1 in phyaical and oh.-ioal ooeanographf 

have foun application and valuable cooperation with the divieion ot 

bacteriology baa taken place. Tbeae linee of r eeearoh will be continued, 

but at the aame time it ie hoped that olo1er contact• between the different 

apeoialieta will continue to develop• 

In theae aor. •p•oial t'ielda there baa been auoh cooperation with 

other or&ani&ation&• The study ot .fouling growth which 1a being conducted 

at the l~titution by th • loientiata eapl0f80 by the u.s.JaTy hal been 

aothely furthered by Jlr• Zo:Bell and hi• a11i1tanta . M.r. lloiwen' • work 

on the probl .. ot long- range weather forecasting baa been aupported bf the 

Departaent oi' ater and Power. City of Loa An elel, and a oouiderable 

publio i.J:lterea t 1s ahOlill in hil work. aa evicient fro the manr inqu1 rlea 

received. In hia report of laat year'• aotiv1tiee Kr• KoS.en doea point 

out, howe•er, tl at a service ot' tht. na'Wr• ahoulcl preferably be taken up 

by the u. s. eather reau. The work of Mr• .R~Yelle hal been •upported by 

granta traa the Geologioal Society of Aaer1oa and their interest in the 

work ie evidenced by a n .. grant in the UIOunt of 12600 w hioh ha1 been 

given for work planned by Kr· • Yelle in the ult of Califor.Dia. he •tudy 

ot aand aoYeaent alone the beach•• baa attracted the attention of the u.s . 

Beaoh Eroaion Board which haa placed ourrenta meter• at our di1poaal• 
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file 1natruct1on at the Sorippl Inltitution haa been li~tea to 

~raduate in1truet1on of atudenta who have been workin for higher degree• 

and who have been eJaployed in eo.e capa.ci ty at the lnati tution, thua 

participating in the t;enera.l work. I reool"G with plea.eure the enthuaia .. , 

lhO'Wl'l by the•• JOUDt aa for the work a.t 1ea, the ,;reater burien of which 

theJ have carried • . In thia connection it may be mantioned that during the 

put one an a bal£ year• •••sn. Fl•in€,. Jobzuon,. and Sver"drup havo 

t;1T•n ~ch ti.e to the preparation o~ a textbook, "The Oceana , their 

phy•1ca , cheaistry and general bioloty." It ie hoped that this book will 

appear at the end or 1940 or early 1n 1941 and will £111 a long.t'el t n eC! 

tor an adequate textbook in ooeenog:raphy. 

During th bienniua four member of the ata1't of t:t:e Institution, 

Keaers• Johnson, Revelle, Sumner, and ZoBell, have given oouraes on the 

Loa Angelea caapua. This work ~~~ been voluntary on the part of our staff 

ae bera, but they have been encouraged to tako over the duties in order to 

eatabliah and aaintain a oloaer contact •1th he Loa Angeles caapus. Their 

contribution appeara to ha~e been greatly appreoia.ted b;y the departments 

in whioh they have giTcn instruction. 

In regard to the fUture I shall confine myaelt to a fn atate ... 

menta concerning the lnatitutiolh In my opinion, the taak of thia lnstitu• 

tion ia prt.Arlly to promote the underatandint; ot the eventa which occur 

in the ooean and to place whatever aaTanoea ot our knowle~g~ are de at 

the diapoeal ot those ho wiah an an~er to queationa Yhich have interetted 

them or of thoae who oan uae the added info atlon to facilitate any kind 

ot enterprise of practical importance• From thi point or vie the research 

prog~ of the Serippa Institution should e developed along the linea 
prior to and 

wh1eh haTe be n followed/ during the laat bienniua,and continued cooperation 
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betwe n he apecialiata in the 4itferent branchea ahould b encour ed. 

It ia •• ntial. howeT r. t t what adTancea in 

ahall reach the en ral public and thoae who are directly onoer.n d with 

practical queationa related to the aea. • ehall therefore continue our 

ettorta to 1 tereat th public by popular an ·~·popular lectures , 

articlea or addr •••• oTer th radio, hopin that in thie 

build up an underetandin& of what we are att pting to do and can aatilty 

& ' neral wiah for exact info tion aa to the o eanl• e ehall ale 

continue cur efforts to r in in contact wit the organhationa with 

which we n coop rat an aball be pleaaed to pla e at their diepoaal 

or the diepc1al of other• what into ation we baTe aTa1lable. 

It ia poa ible that th facilitie ot the S rippe Inatitutio 

can be a d or uaetul for te obing purpoa a th they r at the preaent 

ti •• It ahould particularly be examined if ouraee could be arr ed for 

atud ta who plan to enter the eerno of e eral or t te 11r~eatigat1on 

ot fieberiee. b auee the Inatitution na. TerJ ado uate re•ouroea for 
special 

offering / instruction and for raak:i atudenta fudl1ar with practical 

work at aea. 

In concluding ay report I wiah to aay that the Scr1pp• In1titution 

ie tully aware ot the tact that the disturbe worl conditions y intlu noe 

our tl.lture. nner called upon we hop to be able to au 1 t propoaall 

a to the beet anner in whioh our facilities oan be uae it the effort• 

ot reae rch eatablia ente haT to be 1 oted to arda partici tion ~ 

a program of national preparedneu and rational utilization of natural 

reao rce•• 

RR 

R epectfully aubwdtted 

H. U. STerdrup 
Director 
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APPEIDIC 

I. EARCH ACfiVlft 

Work at ea -- The re1earoh Te11el, the •E.W. oripp1 , • waa 

laid up fr Sept er 1, 19a9 to hbruary 29, lKO cluri which t1ae 

the following jor alteration• ware ooapleteda 

l• ! 'bow1pri wa1 out ott and t e toi'Ward ra11 wu 'buil up appr xi• 

aately ei,hte i hea hi,her at the 1tea, tap r1 back t 6 1/2 1 ea 

ht her at the forertc,tn~· 

2. In order to illproTe the TeJlt1lat1o of the ull the oTerh ad 

panel l1 a reacTed troa he aft below• eoka a o odat1on•• Tho b 

were ••oothecl, ornera te.k n ott, and all interior waa paint d. 

a. the •tor•&• batt r1ea were o~letely re uilt u11 the old oaae1 

and jara • !he ba"er1•• were re1Mtalleci wit an ei ht- year guarantee for 

aatiataotor,y ••rn••• 
•· The tore att waa r 

•tto aa11 in order to provide for •ater and eaaier handling. 

e tirat tw 1 teu er co leteci by the captain an one d ok 

hand who ere retained o board durin the lay- up period. 

At the b ginnin& ot the year 1919-'0 ruiae VIII bioh ••• -.de 

in o operatic with the Federal reau ot Fiaheri•• waa o let • DUri 

this oruile t •E.W.soripp•• oTered in all 0.60 l8 • betwe Ka7 10 a 

J ly 11, 19&i. total of 77 by ro,rapbic 1tati n• were o oupied alo 

the ooa1t between the Colu ia R1T r and Ce ro Ialan , Lower Califor.Dia, 

an OD li.x linea utendin& about 350 aile• ott the oaat. In the northern 

portion of the are the pro&raa d to • curtail• 'beoau•e of ba weather. 

Jdr &r&phio oblerYatioDI were taken to 00 aetere where depth• pe tted 

an to 12oo aeter1 t alternate atationa. At tour location• •aaplea ere 



. 
' 

810 1939-40 • l 

taken down to !500 Mten. Ia a ition to routine obterYatiou for 

t .. perature, •alinity. and dilsolTe OXJgen, qual1tat1Te 1aaple1 tor 

phytoplankton were ooll oted at 1 depth• at each atation, and net haul• 

lanae, were tuJ'Iled oTer to the Sorlpptt IDititution for 1 tudy of the aoo• 
cruj.s e 

plankton• On the pan of the 1 to the 1outll ot San Diego,. oo~ridq 

2t ltation. , Ke11n• Roger ReTelle and Sydney Rittenberg acco.panied the 

Te11el and .. de detailed depth pro£11 .. and obtained a nu.ber ot tediaent 

aa.ple• for oh.-ioal, bacteriolog1oal, aDd eologioal etuoiet. 

area under the direction of Jlr• ReTell•· !he purp01e ot the trip waa 

primarily to obtain bot'toa 1eaple1 and to aake o'llrreat obaenatioBI near 

the aea bottoa with a new type of tripod current Mter ooutl'\loted at the 

Sorippl lnttitution. A dittance ot 867 aile•-.. ooTered and '6 ottoa 

1a.ple1 oolleoted. At one 1tation in a badn water 1a.ple1 and teaperatuna 

were taken down to the bottoa at 1900 aeten • Current o'bee"atiou were 

aacle at 7 atattona tor perloda ot froa to 16 houn • 

. 
gation with the Federal Bureau ot Fi1herie1 wu aade in the aouthern 

Califor.Dia region. A olote network ot 40 1tation. wa1 laid out and it wa1 

planned to .ate liz oru11e1 at aa olo1e interval• a1 p011ible in order to 

ttudy the relatiTely •hort ti..-ohangel wbioh aight ooour in the di1tribu• 

tion ot the current• • phyaioal and oheaioal propertiet , phytoplankton, 

aoopladton, and aardine egg• and laJ"Tae. Varioua data perlaill1D& to tM 

oruhe• are g1Ten in the table. Teaperaturel ancl •t•r aaaplea tor 

aalinity and di11olTed 0%,1gen were takell at all et&tiolll and,in addition, 

1ample1 for phoaphate and phytoplankton, and net haul• were .-de at nearl7 

all ttatiou. !e.-perature• md •ter 1aap» 1 ere alway• takell at 
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16 lnela dcnm to 600 ~~etera, and in aou caaea obaern.tione •ere extended 

to greater depthl . Phytoplankton aaaple1 were taken at 7 lnela ed 

uaually two oblique net haull were made. Seaplel tor the atudy of ni tri to­

producing bacteria 1.11d dete:nainationl of the 1810lTed n1 trite content of 

the water were .. de at aeleoted etationa on .oat oru1••• • !he acientitio 

party coapr1aed two or three 1cient1ata troa the Scr1ppa ln.titution and 

three troa the Bureau ot F11herlea. 

particularlJ the cru1aee 1n the eprtn& ~t 194:0, whioh were carried out on 

achedule in apite of weather oond1t1ona and an inexperienced cr ... 

Crulae 
Jo . 

VIII 
IX 

X 
XI 

xu 
XIII 
:uv 

XV 

SOM data r •&ard1Dg Cl'\lilel VIII to X'l are pTen in table 1. 

Betwea datea 

t§St 
Jlay l~Jul7 11 
Aus• 6 • Au • 11 

19-&0 
Jlaroh-,;-:; Karch 16 
Jlal'fh 20. Jlarch 29 
April 4 • April 16 
April 22- 1 ' 
ll&:y 10 - llay 22 
lf.a:y 27 - June 8 

Diltanoe 
coTered. 
autioal 

IIi lei 

0.60 
667 

1165 
1067 
1181 
1271 
11,8 
1163 

tstoz 

O• hydro• 
~raphto 
atationa 

'11 
1 

o. Jo. stationa 
bottoa with ourrent 
l&aplea aeaaurementa 

11 
'6 T 
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Phyd·cal Ooeanog"raphy -- Relearoh in phye1oal oceano raphy 

and related tield• ha• been conducted during the pa1t ye r by a. r. JroEwen 

ud S. • Cbaiabere , auilted by R. D. Gordon, and by B. U. S•erdrup and 

R. B. Fl.aing, a1ei•t.U by • c. La Fond and Richard fibby. Jlelll'l• • 

Qoro&1Uki• w. c • .Jacobe, L· Let, anci a. t. YOI.UlC• .Jr. , haTe apent pan 

ot the year at the Inatit~t1on anga~ed 1n different re1earohee. In the 

1wuwr of 1939 r. Walter Kunk, a graduate etudent t'roa Califonda Inat1• 

tute of !eohnolou. worked with H. u. STerdrup. w. ~· .A. eaploye•• ba•• 
Hndere 'Yaluable auietanoe a• ooaputen, typiet• • and drattlm.en, and 

haTe aade po11ible rapid working up of tleld data 10 that the1e could at 

an early date be at the diapo1al of intere•ted org&DiaatioDI• 

Beoau1e of continued intere1t n1dencei by oorreapondence with 

.any indiTidual• and repreaentati'Yel of Tariou• organiaationl Mr• McEwen 

oont111ued the work of pro'YidiDg adYanoe indication. ot air and aea teapera­

ture~ and eea~onal precipitation of Paoit1o coa1tal area•· Aa ueual, 

adY&Dce indioatiou were aiaeographed in October tor our aailing lilt 

aDd for the Preu. llr. Gordon ude eo .. progreu in reTiliDg hil prel1a1-

nary approach to probl 1 of rainfall oyolel• The iaproT•ent illTolTel 

randoa variationa in pha•••• which tor pr.Oioting ha• the adT&Dtage over 

the ordinary Fourier development that the quantitiea are g1Ten directly 

in te~• ot ob1erTationa up to the tim. ot prediction. In reapon1e to the 

,eneral deaand the U. s. Weather .Bureau hal contin\led tor '"e~l yeara 

a ori tical e:naination ot Yarioua long• renge toncuting •thode in uae 

and hLI carried on apeoial 1nvut1cat1ona of the toreoaatinc probl•• 

Quite properly, thil GoYerDJ~UtDt acenoy eboulcl ultiMtelr proTide 1uoh 

foreouta. Lonc• l'&J1&e 1'oreoa•ta, e Yen approz1mat1n& to the hi&h •tandarda 

beinc realised 1n tboae tor •hort perioda, nece••arily inTolTe world-wide 
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0 lerY&tiona and IOlutionl Of V riOUI 0 lioate eteorolo 1 al probl .... 

Th1• r lizatio require extenai•• oooperati•e undertaki an no 

ag oy 11 bette quip e for thie than th eather ureau. M~~~hile. 

•• the very aea r aerrloe now b~1Dg r der" by ot~er a enoin will 

likely continue in r epon•• to i tate r 1 

1 e o• ber. 1939 • en the P 111 oli tologiat, Dr· • 

Gorosyuld, eg OJ' ing at the Sorippa lnati tution on hit 1tudi81 ot 

eo11p rati ve 

r ~ions 

ot California and other w 1te 1tatea with aunny 

Africa. mDI ot t e ti and ta ilit1 I ot Vr• Me en't 

1Yieion have be devoted to thete climatic tu 1ee. ! ia haa involved 

a larg &IIOunt ot o pilatio an coJIPuting an pr pare.tion ot 

at a t1 e of gr at r ductio in clerical d other help• r. 

y charta 

en baa 

proble 

tbele :Ye bee me with errore 

1olut1on ••• eed • ln parti ular, 

etandardiaation of the preoipita-

tion tio• It r 1111 to pr par t e re1ult1 of tb •• atudiea tor p bli• 

oatio • ong varioue propos d pu lioationa baaed upon Dr. Go tynaki'a 

liaatio 1nveat1gatio 11 a 10 hat popular • handbook on 

•calitornia•a • 1 oli tea.• !be obapter outline alrea y prepared hae 

ocoaeioned a ood deal ot 1ntere1t in bb pr jeot. 

l o er to taoili~ate n erioal applioatione or atatiatioal 

aetbod1 that he bae evi1e and pu liahe tor e1ti ting th d naiti 1 

ot bact rial popul tione in 10lut1on1, Mr. Gordon ha1 prepare a f1Te•p e 

ataeo,raphed paper entitled. • 1 orter aetho of oo utatio ot' tbe 

e1ttma e of t e ean an vari oe,• whi will •e e until a propri te 

tablea ba"fe b n co~~put • 
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A probl .. ariainc in Mr. Ko en•• tor.aula tor coaputin aurtaoe 

currents fro. teaperature, r.terred to in the 1939 report, of eatimatinc 

the error or a quotient haa been worked out by Mr. Gorion. Extenah'e 

applioationa of the foraula have been .ade to Worth Paoitio obaervationa, 

and the reaulta a~ being aaa .. bled for publication. 

C011putationa of turbulence and vertical velocity have been made 

froa nuaeroua aeta ot aerial teaperaturea and aalinity obaervationa within 

ten ~lea ot La Jolla and at varioua aontba within a ten• year period . 

Method• of coaputation developed earlier were uaed• Mr. Gordon baa made 

procreaa 1n developin& a aore fundam.ntal attack on the turbulence problem. 

Hia result• do DOt seea too oo~rplicateU'or J.\umerioal application to ooean 

obaerntiona. 

Methoda develope4 earlier have been applied to varioua 'Jpe 

probleaa involving the diaperaion in three di .... iona or auapended material 

concentrated near ahorea and aettlin& at a conatant rate. 

)le18n• Fleaing and SveriJ'\&p baTe devotecl tbe &reater part of 

their tiae to the preparatioJl of a "at'ook in ooeaaograpby. In ooJmeotion 

with tbil work certain a1DOr probl.- baTe "en JWle the aubjeot oE atudiea 

the reaulta of which are incorporated in publiahed articlea app aring ill 

the liat ot ~cntr1butiona troa the Scrippa Inati tution. A conaiderable 

a.oWBt of the routi11e atudy of data colleoted at aea and the obaervat1ona 

of wavea , current• and land aov ... ntl at the lnatitution pier haTe been 
~ 

carried out under the general direction ot Mr. Fl-.in&• 

Mr• La Fond ha1 aaaiatated in the plotting, caloulatinc, and 

coaplling of hydrographic data troa the ditterent eruiaea and hal, in 

oonneotion wi tb thia work, prepared a aet ot daplitied tabl• for the 

calculation of apeoitio voluae anoaalie1 and ha1 iaproTed other tablel 

ueed in routine ooaputation• • He haa b&d the dally euperriaion ot a 
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wa~e machine and a ourrent ·aeter at the end or the pier an haa obtained 

claily recorda whenner weather condition• peraitte • At the Inat1tut1on 

pier, the Dellla:r pier, and at Ceyatal Pier, he baa taken a total of about 

10, 000 aounc:liD.&• for the a tudJ of aUld ao~ ... nt on the beach•• · Soae of 

the r aulta of the latter work are incorporated in papers which ~• been 

publi1hed or are in pre•• • 

analy&ed the data from the "E.W.Sorlppa• CJ'\lile Vlll. In the apring of 

19-&0 he took part in all lix oruilea and •• in obar&e of the work of 

••~eral ot the oruiaea. Mr. STerdrup pa~io1pat d 1n the tirat cruiae ot 

19-&0 ~cl Kr• Fl•in& .and Mr. La Fond took part in portiou of other. oruilea. 

Mr· oodrow c. Jacoba of the u. s. Weather Bureau worke tor 

aeveral montba on proble• in aarine aeteorology. Under th irection of 

Kr• S~erdrup he ooapleted a atudy of the relation between the dietribution 

or atJM>apherio p-eaaure o~er the Borth PacU'io Oce and perature• and 

aea level on the California ooaat (Contribution no . 78)• He alao prepar d 

~ article on the faotora ,ove~ing the dietribution of aioroorganie .. in 

the ataoaphere (Contribution no.76}· 

llr• L• Lek fro Holland wbo a1;udied ooeano&rapb.J' at the Univera1t)' 

ot erlin h re he obtained his doctor'• de ree baa been a Tiaitor at the 

Sorippa lnetitution einoe December, l9a9. At the aut eation of Mr. Sverdrup 

he baa atarted a atudy of the current throu,h Drake Puaate aeparatiq 

South .&aerica froa the Antarctic Continent • . with particular reference to 

-the efteot of the bottoa toposraphy on the courae of the current. It h 

hoped to continue thele 1tudie1 in order to exaaine whether a 1teady flow 

oan exlat when a eu.rrent flow• oTer a aub rine rl.di•• or whether • di'a 

.uat develop. fhe problea il of fundamental iaportance beoauae siailar 

conditione are aet with in many other part• of the oc an. 
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Mr· •alter ~ •p•nt the a er of 1939 at the Scrippa Inatitu-

tion and under the eupeniaion of Jlr. Sverdrup be,an a th~retioal e ina­

t1otJ or tb• JU'•dbl• •UDd1 int•rmal wal'•• in a reot ular bay with 

alop1n& bottoa. Thia probl• had been auueated bJ the obeenationa 

wbioh were aade in the Gulf o~ California in .the apri~ ot 1 39 aDd wbio 

indicated the exietence of auch a etandiDC YaTe of a period l•DCth ot 

between 6·S and 1.6 da,. (tee sverdrup, Contribution no. 109). !be que1tion 

..... whether thia period oorreaponded to one ot the poaaible tree perioda 

ot oaoillationa of the oharaoter 1Ddioated bJ the obaern.t1ona. Kr· lluDk 

retu~d to Calito~ia lnatitute of technology, retaining hie contact with 

~ the J .. r and obtained hia auter'a 

detn• on the 'baeia of a theaia deaUn~ with thia problea• By .. ana of a 

nwaerioal integration of bia equation. he waa able to abQlf that the tree 

period ot the obeerTed oaoillatiOD wa1 approxt.atelr aev.n da,-, in good 

•&n•ent with the preliainaey reaulta. 

llr• R. t. To\lJl&• Jr., work eel durinc the a er of 1939 eaipin& 

and a11nabliut an inatl'\lllent for laboratory atudiea ot abtorption of lich~ 

1n aaaplea ·of aea water. Durinc the put r•r he baa oODduoted a nwaber 

of exper1Rent1 with thil in•truaent at Woroea~lnatitute ot !echnolocr 

and he expeote to .return to the Sorippa Ineti tution in the collin& a\lllller 

to oontiDue bia work here. 

Chematrz - the work 1D the d1-.ia1on ot Cheabtey hal been 

in. obal'le of B. o. Kober& a111lted by John 1.plaD durinc the entire year 

IUlCl by LJDD S1apaOD and larl Beuener during parte of the year . 111•• 

!helM Jobnaon baa acted aa aeoreta17 ucl haa bad, under the aupen111on 

ot Kr• Moberg, charge of the eat aaount of clerical work related to the 

Worka Progreae Adainiatration Project at the So.rippa I118titution. 



SlO 191 ... ,0 - 22-

MUch or the work ot thil divieton baa be n routine required 

in oonneotion ~th the inve•tl&atione carried oat by the • •• soripp•.• 

that ia, preparation of the nece1aar.y reagent tor the determination of 

oxygen and aupemalon of the detel'llinat1on ot aalinity of the 1uplea 

oolleoted. Kr. )Loberg took part in two of the aprlllc eruilea, and John 

~ in tour. In onneotion with the above e~ena1nat1ona abou'\ eighty 

pound• of ailver nitrate hevebeen prepared 1 John Cw:minghaa of the W.P.A. 

froa 1ilver reaidue• saTed dur1 tho laat o or three 7ear•· 

)(r. LJ-11 haa de further 1nveatige.tion ot the buffer chanita 

ot .... water u1iDg the ~laaa electrode for determining the hydrogen-ion 

concentration. !hie method had not prertou1ly been u1ed in 1nve•tigat1!1£ 

thia particular proble • !he re1ulte obtained 10 tar indicate that thia 

method will lead to 110re accurate valuea of both the firat and aeoond 

apparent dieeociation conatante of oarbon1c acid in 1ea water. Together 

with • H. Fleming he hae coapleted a diiCUIIion ot the oospoeition ot 

tea water (Contribution DO• 9S)· 

AnalJllel of the calciua content have been aad.e of all tM water 

•aaplee collected by the "E.W.Scripp•• in the Gulf ot Cal1to~1a and bJ 

the u.s.s.•Bu•bn•ll" between San Die o and Panaaa, and on a repreeentative 

nuaber of eaaplea colleote by th. "E.w.scripp•" on the l9a9 u.s. ureau 

of P1eheriea crui•e• The result• indicate that the ca/Cl ratio ia conatant 

in all the regiona inveatigated althou'h we had 1 •pected there itht be 

a deTiation in the upper part ot the Gulf of California becau1e of the 

ohewdcala carried down by the Colorado RiTer. 

Kr• Heuener baa deter..ined the organic nitrogen in praot1oally 

all the bottom 1aaplea obtained on the • .w.soripp•• oru11e1 to the Gulf 

ot Callforni•· !he result• in icate a very intereltin& correlation 

between nitrogen content and depth. 
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6~1denoe obtained ao .. yeart ago indicated that the phoepbate 

oonteut of aea water might be uaed ae a meane ot identit.JiDC water aaaeea 

or water aoT•ente in the OOftJh hidece 111beequentlr obtained looallJ 

and in the Gulf of Calitol'llia :tumiahed adcUt1ozaal intonnatioD regardi.D& 

phoapbate •• an indicator of the pbJe1oo-oh.-ioal propert!el or the 

water- at leaat below the photoaynthe~io &on•• Conaequentl7, phoephate 

d.ter.minationa were .. de on praotleallJ all of the water aaapl•• oolleoted 

on the eix orui1e1 aade b7 the ••· .sorippa• during the apring ot 1940. 

Although there baa DOt yet be«D an opportunity to exaaine 1a detail the 

re1ult1 traa all or the oruiaee it oan be aaid that below the photo­

apthetio sone the phoaphate oonte11t oan be uaed aa an au.xil1ary, or eTen 

independent, 1DC11oator of water IIOT•eute . 

Sed~ente and Sediaentat1on -- the work ot the di.te1on ot 

Karizle Sediaenta baa been lmder the gceral ohar&e of Kr. Roger ReTell•· 

In addition to aeTeral W .. P .A. worken, Keaare. H· liederaan, l• Herreaohotf, 

x.w. Beuaner and L.J.Andenon haTe acted aa teohnioal aaaiatan'tl in the 

l&bora or.y during at leaet part of the rear. Ke••r• · F.P.Shepard, '· o. 
Elaeey, and )1. L. atland haTe oon~1JJ.11ed their re~peot1Te atudiee ot 

(1} ahoreline prooe1aee, (2) the theor,r and praotioe or botto.a oore-oolleot-

1ng allci ot aediaent- trap ooutruotion, and ( 3) of foraminiferal r-.ina 

toun4 in the aediaenta of tho Sorippl Inatitution collection•· Meear•• 

Lll JiQIUJ, Ri tt•be.r6,. and Ander•on.- and llr• • L• Sorkneaa baTe carried on 

a1 ,raduate etudente Tarioua apeoial re1earoh proble • 

A• prltFi.I>UlT, a lar&• pert of the work of the aedimenta 

laboratory hu been the •k1Dt; or meohanica.l aDd. partial ohellical analy••• 

ot 1ediaent 1uplea 1n the oolleotiona ot the Sorippa lnetitution. In 

approxt.atelJ 50 oorea oolleoted on the 1g19 eruiae o£ the •E.W.Soripp•• 

to the Gulf of California the partiole•a ze cliatribution, oontenta of 



cal iua arbonate. org io nitrogen, water and chloride h ve b e deter­

Bdned at a 1 riea of ten or aore d ptha within ae core. Likewiae. 

repreeentative portion• of th 1e i nt aample collected in 1938 r 

the direction of Kr• Shepard have been analyzed, together with orea 

colleote during the pres nt y r ott the Lower Califo a coast and in 

aouthern c lifornia wa~era by Kr• e lle· fhe analytical work baa b en 

aupported in part by a grant fr .the Geoloci al S ciety of .AJD.erioa, 1 

part by other fund from outdd.e aouroe1, whil the aakin of au h a large 

nUmber of analyaea baa been possible only eoauae ot technical asaiatan e 

aupplie by the Workl Pro re 1 Adadnistration. 

Be id a the above etudiea of the relat1onahipa b tw n cert 1 

aediaentary oharaot rht1ca d enviro nte of depoaition, cona1derable 

atten ion haa been dir oted durin the pa t y ar to inveat1gatton of 

aediaentary prooeuea, p rticub.rly to probl of t~portatlon of d.ebrh 

in the 1ea, d to phyaica~ and biooheBdcal pro •••• in a diaenta after 

depodtion. 

Pro le of ced nt tr&n~portation aay be oonveni ntly divided 

into two cate oriea, he nat re of tran1portin£ enciea, and the character 

ot tran1ported .ateriala. In coll boration w1 h Mr· Carl Johnaon a tripo 

baa been developed ontainint three EkRan-typ current met rs arrange ne 

above the other, by whioh 1t has preTed pouible t Ma1ure t e vert1o l 

distribution of •eloo1ty within a et r of the aea bott in waters 

oonaiderable depth, lfithout uohoring the ahip· Six a ri a of .. asu enta 

tor l"'ioda 1r ater than twelv houra 

env1~ enta, tnoluding oftahore b 

San a Koni a and Sent Cru1 b lin ( • 

have been aa. e in a vari ty of 

a, the aainlan h lf. anu th ee 

Contrib~t1on no.63). An ted 

feature ot the r eult• •• th obeervatio of veloo1ti 1 ~p to 1 c•/•e 

otto of the Santa Cruc b d , in watera 1900 aetera deep and 
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nearly 1000 aeter. below the aill depth ot the ba1in. With the aid ot 

a rant or tunda by the ~rioan A1aooiation of Petroleum Geologiata, 

atudiea of the character of t.ranaported aateriala are being carried out 

by aean1 of 1ed1aent trapa placed near the bottoa. the relative etficienoJ 

of dit.ferent tJp• or trapa in oaptur1D& the aeciiaentaey load of moving 

waten 11 bein,; 1D.veat1gated aa a f\mdaaental part of thh work, which 

11 bei~ oarr1ed on 1n collaboration With Mea•r•· Shepard and EmerJ• In 

• the laborator,r, studiea of the prooeaa of ooa,ulat on of' colloidal auapended 

· JD&tedab by •alta in ••• water have been carried out in cooperation with 

•• ·aorkne••· lt hal be found that the degree of coagulation varte• 

directly with the concentration of 1uapended mater al, aa well aa with 

the concentration of iaaolved •alta. 

ProbleJU of phyliCo•oheaical and biolotioal equ·Uibria in urine 

mud1 have likew1•• been approaohe fro aeveral different aapeota. Inveati-

,ationa of the diatribution an aotiTitiea of aerobic and anaerobic 

bacteria in core• have been carried out b7 Wr• Rittenberg who baa alao 

aeaaured by aeana of a gla1a eleotrodo the vertical diatribution ot pH in 

freablJ oolleoted corea of var1ou• typea. Relatively hilh pH value1, 

well over 9. $, have been obaerved in o•loareoua oorea at d ptha of 100 oa 

or aore beneath the aurfaoe, while valuea aa low aa 7.4 ba~e been found 

in hichlJ or&anio aediaenta . An atteapt hal Men JU.de to dotormino the 

aaouata of iron aulfido in a.uda of U'ferent ornironmenta. but i n only a 

few oaaee haTe dote inable quantitie• been detectsd, von wher~ BtS wa• 

obviou1l7 preaent. Ill conneot1on with atucliea of the 1ulf'ur oyole i.n 

.. riDe .ada a onduotio .. tr1o titration aetbod for the det r.mination ot 

eulfate, chloride and other diaaolT d aalta in aea water and in inter-

1titial water• of marine aed~enta haa been developed, chiefly by L. J . 

J.nderaon. 
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Marine Jliorobiology - Stu ie• o the occurr nee and iaportan e 

in the tea of bacteria and other oloaely related ~croorgani•ma baTe been 

conducted by c. i. ZoBell aaa11te by Sydney c. Ritte berg and a nuaber 

of W ,1' .A. worker• • )(r. Rittenberg parttci pe. ted in the work of two ·of the 

nitea of the •E •• Sorippllt d.url~ July and August, 1939 and t.o during 

April and MaJ, 1960· Mr. ZoBell worked on a cooperative aicrobiological 

project at the Wooda Hole Ooeanographio luatitution durinc July and 

Auguet, l9S9 and Ti ited teTeral .arine atat1ona on the Atlantic Coaat 

i'roa ine to i.,iadppi before retuming to La Jolla in Septeaber. 

It baa be n 1ho-.n that there 11 a direct relationahip between 

the UIOunt ot oxygen conauaed by reapirinc bacteria and the eaount ot 

orr;anic -.ttor which is oxidized in aea water. Thsre are enough bacteria 

in the aea to con1uae froa o. oolS to ~re than 2.4 co ot oxyge per liter 

per year, bacterial respiration being ltaite pr~rily by a lack of 

or&anio aatt r and aolid aurtacea. acterial respiration ia inoreaaed by 

a,Ppronaately 2·1 tiaea for eaoh lQ-de&ree increase in teaperature through• 

out the rang of 0° to 30° Centigrade· Xhe rate ot oxygen coll8uaption 

it i~dependsnt ot the oxJg•n tena1on until the latt~r ia reduoed t leaa 

than o.s co per liter• our papen au rizing th •• obaervationa have 

bee published and the ineatigation• are be1~ continued. in an ef'fort 

to elucidate fUrther the oyolo of organ1o matter and distribution of 

oxysen in the 1ea. 

Continuing the atudiee on th taotor1 whioh intluenoe the 

ooourrenoe and activity or nitrifiera, about 1000 water • lH obtained 

troa varioua •E.W.Scr1ppa• atationa ro bei~ analyzed for nitrifyinc 
20 

bacteria and ~itrite. A a~nthetio aedi~ contain ng~ per liter ot 

mr.cl hae proved to be auper1or to the udiua wh1c othon baTe reoo-en ed 
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tor de.outratint n1trit1erl• Low oon entration• of organic aatter do 

not inhibit nitrification and bacterial nitrification doe• not ••em to 

b etim.ulated by lightf ontrary to the hJPothe••• ot other•· 

A paper publiehed on the aiorobiology ot rine air (Contribu• 

tion no. 77) point• out that the ataoaphere contain. 1oae ~oroorgani•ma 

wherever 1eaple1 ar analysed, regardleu of the diltance fl'Oil land or 

he preniliJl& direction of the win • The charaoterieticl of the aicro-

orcani• .. found appear to d pend on the hbtoey ot the air au• •aaple • 

The data aug~e1t the po•aibility of uaing aioroor~ania .. in the air aa a 

aeteorolo ical tool for traci air aoTaenta. 

fbe analyaia of aeTeral 1aaplea of aediment• oolleote of1 the 

coa1t of Lower Califor.aia and in the Channel leland re~ion •ho•• that the 

vertioal di8tribut1on of both aerobic and anaerobic bacteria varie• greatly 

(aee papera submitted}. e relation of the ohe~cal n phy•ico-oh .. ioal 

propertle• ot the aedtment1 to bacteriolocioal activity ha• been inveati • 

gated in cooperation with the ••dtaenta department . A range ot p 7.4 to 

pR 9 e4 haa been obeer...ed in !Peahly collected cor•• • aed~ent• of larce 

aedi~particle-ai&e being more baeio in reaction in general than thoae 

ot 1aall particle-ail • The influence or the aalt oncentrat1on end the 

interatitial water content haa alao receiYed attention. f:be effect ot 

t.aperaturef p • oxygen teneion.and aalt oonoentration on the aorpholo y . . 
and phyaiology of aar1n• aulphate-reduoing bacteria ia _under 1DYeat1gation• 

Variation ot the e factora haa not r aulted in apore-tormation altbou h 

heat- tolerance t••t• on raw culture• indicate tbatVibrio deeulphurioane 

aay tor.. aporea in nature. !he cultivation of theae or ania-. in peptone 

aedia hat abown that organio eulphur coapounda 7 be utilised aa hydro en• 

aoceptora in the abaence of aulphat ion•• 
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ethod8 for the collection and bacteriolo&ical analyail of' 

water and • imenta aamplea ha~e been iapro~ed durin& the year. Mr• • 

Felthaa haa made coaparat1~e teata on nearly 200 different combination. 

of nutrients and one haa been found which proYidet tor the growth ot 

forty per oent aore bacteria than aDJ previously uaed. 

PbJtoplankto~ -- the 1tudie of phytoplankton haYe been oonduote 

~y • B. Allen who baa analyze field data and by v. c. Sargent who baa 

conducted laborator.y experiaenta on the physiology of phJtoplankton. 

For the firat tiae in twenty yeara Kr· Allen haa been without 

the aid of a technical aaai1tant or a direct aaaooiate. early all of hia 

tiRe hae been deToted to laborator,r atudiel f tbe phytoplankton aaterial 

oollooted bJ the "E. .scrippa• on c~uiee VIII of 1939 and thoae ot 19'0• 

al o froa pier oatcbea of 1939. Aaide troa that he baa giTen considerable 

tiae to aurYey of th recorde tor twenty yeara of the oatohea of dine• 

flagellate• {~de daily except Sunday• and holiday•) at the Sorippl 
• 

Inati tution pier and at the P"t. eneae pier• Soae progreet waa aade in 

effort• to prepare a report on thia pier .aterial (Contribution DO• 102). 

For a oo~iderable part of the year Mr· Allen baa had good 

oler1oal aaaiatanoe !'rom a w.p • .&. worker. Thil hu been auffioient to 

keep the current routine at.oat up to date. but there ia atill an 

eno~~• amount ot olerioal work to do in oondenein ol r r corda and 

diatributinc th~ in tabulation• neoeaaary for good understanding of 

their aea.Ding . Preliaina:ry atagea ot the oler:hal work were completed 

on about 1500 catch 1 of phytoplankton. 

Duri~ the past ye r !lr. Sar~ent'a experiaent1 ot preTioua yeara 

oa .. thods ot cultiTa.ting and 1aolat1U« phytoplankton organisms haYe 

begun to boar fruit• Three typioal apecie1 of plankton diato haYe been 

'broutht into culti Tation during the year. ObaerTa.tiona on theae and othe r 
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diato~ alreadJ 1n culti~ation 1how that the producti~e capacity of a 

1aaple of eea water 11 different d pending on which ape iea of diatom it 

11 aeeded ~th. and that aaaplee of aeawater collected at different ti ea 

or place• • e~en when enriched with nitrate, phoaphate. ailicate, and iron, 

ha~e different produoti~e oapacitiel • Whether the1e difference• are due 

to the relati~e abundance of trace el .. ent• or of organic aoceator,y growth 

factor. , or to 'other tactcra 11 now the aubject of inYeatigation. 

Laat a er. with Ralph • McCoy-, and thil apri.ag the queation 

baa been 1nTeat1geted whether a reported inhibition of the pbototy-nthelia 
' . . 

of d1atOJBa by bright 1unlight waa real or the reault of ao. detect in 

the exper~mental technique. Altbou£b the nature of the detect ia at111 

in doubt the probability ot ita exittence 11 enhanced by the aucoeattul 

experiment of oultiTating cliata. in 1\lll aul1ght where it h found that 

they- grow lfitb imtacae Tigor• 1'he iaportanoe of thh reault in oceanography 

11 that it diapoaea ot the poaaib111ty that the diatoa. in the upper layera 

ot the 1ea are oonatantly- expoaed to an extremely unfaTorable, alaoat 

lethal factor. 

With r. B. suaner Mr. Sargent took part in a field trip to 

eaatem Wenda in October to atudy the reapiratoey metaboliaa of wara 

aprin& fiah••• Be alao participated 1n two or the hydrographic cruitea 

in the aprtng· or 1960 with the special purpoae of eatimating phytoplankton 

populationa in terma ot plant pi ent unitt . 

Zooplankton - - Regular eaben of the &oopla.nkton d1Tiaion 

include artin • Johnao and a half• tt.e reaearch aaaiatant. »r• Charlea 

DaTil • r•• Sally- D&Tia baa been a regular reaearoh 1tudent in the 

d1Tia1on throughout the y-ear, and on May 27 M111 eatrioe La Bue joined 

the d1Tia1on and 11 workin& on a reaearoh preble•· Dr• w. R. Coe. an 
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independent 1n..-.. ti&ator on marine inYertebrat 1 baa ehar d 1pa.ce in the 

culture rooa, &I haa al1o Kr l • Bernadine Tlohudy who 11 worktn on rine 

algae• 

An additional laboratory rooa hal beoo e aTa1lable by rearran e­

aent of the dark room and it 1• bein& equipped with gla• ... re. table1, 

etcetera• 

!he -~or work ot the diYia1on haa been conoerne with a 1tud:y 

ot the 10oplankton, ita relation to ezternal ecological conditiona, and 

the life h11torie1, taxono~, and racial deYelop .. nt of 1ta er•· 

fbe field work for the year hal con•iated of participation in 

the apriq cruilee, Jl.r. John1on takiDg part in th major portion ot one, 

and Mr• DaTil in one complete oruhe and a portion ot another. Jluch of 

the extenliYe pbnkton -terial coll cted by the natitution and in 

cooperation with the u. s. Bureau of iaherie• r-.aina to be analJied 

eTen •• to 1pecial roupa ot organil •· !'he exteui Te Mterial froa the 

1939 Cruiae Vlll hal been partly analyaed aa to copepod•• and Mill La Rue 

11 now aaahtin& in eXUtination of t Chaetognathl ot thia material. 

From our own collectiou. auppl•ented by 1aall 1aaplea obtained 

troa Japue•• worken on the .Uiati cout. a IUI"Yey h beiD& aade with a 

Tiew to le rning tbe probable influence ot the reat olocbr11e current 

•yst of the Jorth Pao1f1c on the di1tribution and racial deTelop .. nt 

of certain copepoda (Contribution Jo• 79). Mr• DaTia hat completed a 

tuonoai report on urine copepoda of tbe orth.ea•t Pacific for hie 

doctorate di1aertatioD• Mrl• Sally Davia ha• contin ed her work on the 

Ute hi1tor1e1 of local orab• and orab lana• collecte off Lower California 

by the California Fi1h and Gaao Co.ai11ion. 



SIO 1939-&0 •31• 

In addition, Mr• c. Monk and Mr. S• Brode, thou not reciatered 

atudente, ha e been workiDC on probl .. a intended to lead to the doctorate 

degree under Mr• Jo~on•a direction. The firet aection of Mr. Monk'• 

tbeaia 11 now in preaa. 

A larce part of Kr• Jobnaon • a tiae haa been deToted to prepara-

tion ot the biological portion of a textbook in oceanography which ia 

bei~ written jointly with Ke18rl• s-.erdrup and Fleaing. 

Phyaiology -- Upon hit return in Septaaber froa a year•• 

ot the diTiaion which had been t..po~rily under the auperTiaion of K. o. 

Sargent. Beginning with Karch,l9•o Kr• Sargent, appoiated to an instructor-

thip with the opening of the acad .. io year, took charge ot a aeparate 

laboratory tor atudiea of the phyliology of phytoplankton• Duri~ the 

year Bradley T• Scheer wa1 eaployed at a rea .. roh a11iltant ud Jlrl • Loil 

Sorkne11 oo.pleted her work for the degree of M. s. under Mr. Fox'• 

euperTiaion. Mr• Scheer brought to a oonclu•ion hi1 studie• pursued 

durin& the paet two yeara on the nature , probable origin, and .. taboliaa 

of caroti:no~d pipeDta in tba California auaael· Bia report on thil work 

oonatituted hia diasettation for the Ph• D• degree wbioh he obtain• at 

Berkeley on May 26, 19to. He baa aodified and condensed the full treataent 

in preparation for publication. »r•• SorkDeaa• theaia for the .. ater'a 

degr .. dealt with oorrelatiTe atudiea of the rate of oxygen oonauaption 

by the auaael &hd the rate ot ita oiliar,y p~pulaion of water throuch 

the gill chaaber {indicated by the rata of filtration of the diatoa 

Jitsaohia troa the water) aa both prooeaaea are influenced by teaperature. 

0 A aaxtaua rate of each prooeaa w s e'Ytdent at about 20 o, with deoreaaea 

at higher and lower teaperatures. A rather .. ooth parabolio relation.hip 

between rate of oxygen conauapt1on and rate of water propullion 11 eTident 

between teaperaturea ot l2°C and 30°0. 
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The tollowiD& have oonduoted re1earoh work in the laboratoriela 

w. R. Coe. Prote11or er1tu• of Zoology at Yale UnivertitJ• a1 in 

re1idenoe until April 1; Viotor Schechter. lnatruotor in iolo&J• College 

ot the City- of .... Yo,.k. two weeke in the • eT of 198~; B. J. Van Cleave. 

Profea1or of Zoology. Univeraity ot Ill1no1•• Ti•ited the In•titution for 

11x weeki in April aDd Jgy, l~o. 

Variout a.aber• ot the w.p.A. peraonnel proTided valuable aid 

both to the re ident 1taff and to Tiliti inve1tigator1 in the pertor.mance 

of work of routine nature, auoh u typi • drattiD«• photography. tran•­

latin , laboratory •••iatauoe, and tho ooll t1ng and oare of biological 

aa,erial . 

Mr. fox haa made a 1epaTate detailed report to the Prea1dent 

ot the UniTenity and th Director of the Sorippa lutitution of hie r81earoh 

while at Cur.bridge. Siaoe hia retum he ha1 done Jmoh writing tor final 

publication oanoerninc atudie• on the identity, relative quantiti •• and 

diltribution ot arotvnoida ... 1an1u pur1nee in aea an .. onea, jointly 

with Dr. o •• A. Pantin at Ca.brid J hi• work at Cambria e With Dr. Ralph 

er•on, on both 1exual diftereuoea and reproductive aspects or carotLnoid1 

in certain apeoie• or water funti ha• recently be n publiahed in the 

Proceeding• of the Royal Society of London (Contrib tion No• 87)• In 

addition, a rn experi-.enta of a 1eri .. be un in Cabrid&e in collaboration 

with J. F. Dan1elli were oo pleted by Kr. rox after hi• return to La Jolla. 

fhe•e concerned the oheaio 1 nature and aurtace-behaT1or or certain 

oarotinoida at 1ntertaoe• between immiloible tluida. 

C~rrently Me1ara• Fox and Scheer are inTeatigating the kind• 

and quantitiel ot carotinoid p1gaent• ooourriD& in a oonaiderable number 

ot claaa••• genera ud apeo101 of local eohinodera. to deteraine the 

poaaible exi•tenoe of biooh .. ioal relationahipa b tween &roup•• aa well al 

any correlation• with oTiro ntal faotora auoh aa l1 ht. t•peratur , food.. 
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Jointly With .R.Coe an with aa1iatance froa Kea•r•• Scheer 

and Cunninghaa of the lfPJ., Jlr• Fox il oonduotin growth-rate atudi .. on 

the California .utael. Se?eral hundred individual• repretenting 1eparate 

ahe-groupa are auapended in a wood and wire orate in the open ••• at the 

end or cable operated by a winch at the end of the pier. Monthly 

aeatur enta or ahell-len th are made upon each individual . ObterTat1ona 

tince January,l940 indicate a tairlJ rapid growth in the youn&er aniaala, 

~lowiJ11 down in lar&er groupe . Correlatiou will" be ade with ta.perature 

and phytoplankton data to be pro?ided by other d1via1ona, and oaloiua 

analytea of tleah and ahall will , it 1e hoped, reveal any exiating ditter-

enoet in caloiua aetabolila, related to the growth of 1hell on a quanti ta-

tive bali• · 

•r• Coe continued hie 1tudie1 on the biology of tex with tpecial 

reference to aex revenal in certain woraa and aolluaka. He aleo coapleted 

hie work on the rev1e1on ot the neaertean fauna on the Pacific ooa1t1 ot 

lorth, central , and northern South America (Contribution Jlo. 86 ) . Vr• 

Schechter aacle toae prelillina.J'f laboratory etudiea of ngeneration ill the 
f . • 

au4l~tlat coelenterate, CoJ78orpha. Proteuor Van Cleave examined about 

160 tiabea repre1enting toae 10 or •o local 1peo1ea, collecting, identityiJ11 

and preaeninc wora-paralite• froa the gattro•1ntett1nal traot and liver. . . 
Btolo§l ot Fitbet -- !he laboratoriet were utilized oontiDUoutlJ 

by F. B. Suuer and Peter Doudoroft. Jfr• Sargent waa •D«•c•d in work 

there for aeveral week• durinc the apr1ng ••e•ter, &Dd aeveral aeaben ot 

other divietona aade ocoaaional u1e ot the tao111tiel • R. !. !OUD& made 

extenalTe uae of laboratory apaoe and equipaent throughou1J the year• 

Several aontha duri~ the au.aer and fall were oonau ed bJ Kr• 

Su.ner in oo.pleting an extencled 1tudy of the relation between the ahade 

ot the background and the develop..nt of blaok pi~ent cell• in ti•h••• 
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ShortlJ thereafter he preparea. by in'l'itation, hhtorical renew of 

the aubject,"Quantitative chant•• in pigaentation resu l ting froa viaual 

stimuli" (Contribution O• 98) for publication in the Engliab jo mal, 

Biological ReTiewa. 

In October Kotara• Suaner and Sargent made a aecond field 

.trip of about two weeka in continuation of their atud1ea of the phJiioloeJ 

of wara-apri fhhea . rwo 1pringa in ... tern •uada were aolectod for a 

1tud7 of aoolim t1sat1on and aetabolic rate in relation to toaporature. 

Theae aprin&a had teaperatur s ot ~7°C and 21°c, reapect1Tely. 011e 1peoi01 

of tilb o~ the "top- innow" group waa preeent in abundance in both of the 

apri~~ga. It waa found that the aetabolio ra e, aa aeaaured by aurrl Tal 

time in cyanide~ waa fe.r hit her in indh1.duall inhabitin the wanaer 

water than in onoa inhabiting the cooler. fhia waa in agreement with 

reaul t1 obtained by the authora with filhea of another gau• in we1tem 

Ievad& earlier ill the year· It eeem probable, therefore, that in nature 

fiah .. 1nhabit1n war~~er watera ha'Ve a nor•llJ higher rate of • ygen 

oonaumption than one• of the aoe apeoiea 1Dbabiting cooler waten. 1'h1a 

11 a point recardin~ whioh thore wa• little preTiou• information, although . 
it was known that difference• in the 1aae 61reot1on could be produced 

111 the coune ot •hort- tiae experiaente in the laboratory. 

lfatw• lpring fiah•• • atter two d&JI in eool water. could be 

retuJ'Ded with iapunity to the wam water. wherea1 tho•• nat1Ta .to the oool 

·water died rapidly aa a result of auoh tranafer. Other evidence ••• 

encountered that theae phyliologi .. l adaptation• of the fiahea to different 

taperaturel 'W81'8 to ao• extent fixed and 'WtiJ'O not err .. ed by brief 

excban&•• ot enYtronment. The degree of fixity could not be aeoertained, 

howeTer, in the br1 f periodl &Tailable tor the experbaent• • 
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In 'fin ot prenoutly lmown faota oonceJ'Jlinc the effeot• ot 

te~erature difference• upon the fOrmation ot tat• and o1la by aniaal1 

and planta , oonaiderable n'Wden of fiahea froa the wam. and oold aprinc• 

were preaened and brought baok to Lta Jolla tor future •tudiel or theae 

aub1tanoea. The problea• here inTolTed relate to auoh laportant a1peot• 

of phyliologioal adaptation that a ao ... hat extenaiTe excuraion into thia 

field •e•ed warranted. A.ocor41D&ly, auoh t1ae wa1 deToted by lleure . 

SUIIDer and Sargent during the second , 1 ••ter to work upon the fat~, , both 

troa the fithea ot th le.a4a apli a and troa local aarine fiahe1 which 

had been tubjeote4 to ta.perature difference• in the laboratory. It wa• the 

endeaTor to extract and aeaeure the total lipoid aontent ot eaoh lot ot 

thhee , and to determine the •todine 'Yalue• {indioatiTe ol.' degree of eatura-

tion) of theae lipoid• • 

Thu• far, aoat of the ti .. hat b"n eaployed in oTerooaing the 

rather great diftioultiel ot bioeha.doal technique, 10 that r .. detiDite 

reault1 haTe yet been obtaiDed bearing 'pan the etteet• ot t .. perature. 
' . 

SoM turther 1aproT•ente of technique will H neoeuary when theae atue1101 

are re1uaed upon wr. SYaAer'a return froa bia aabbatioal leaTe• 

The work of Mr• Doudorott wa1 oonoerned chiefly .tth aome of 

the teaperature relatione ot marine t1ahea• two linea of 1nTeati ation 

were UAdertakeJh The more prod cti't'e of theae •• a 1tudy of the tolerance 

of tilhea for exoeptiona.lly high and low t.-peraturea, and the .oha.Jl«ea ot 

tolerance produced by accliaatization. Spe ial attention waa paid to cold 

tolerance and acclt.ati&ation to cold, lubJeote which ba't'e recoiTed Tery 

11 ttle attention troa earlier inTOitigaton. :Exp riaent• on two a~oi 

whioh are oo.aon in thia locality (Girella Digricana and Ahter1nopa IP•) 

ha't'e ahown that theae fitbea are Ter.J aena1t1Te to cold and are at leaat 



•• tolel'allt to hig temperatur • .or •~•n 110r tolerant to th , than to 

low teaperaturea • '!l\ia oonclution 11 in contra ict1on to that of earlier 

tn~eaticatora, apparently becauae ot the inadequate technique e~loyed 

and the 1a1nterpretat1on ot &Tailable data by the earlier worker.. Large 

change• of cold tolerance pro uoed by acolimati~ation to high and low 

t•peraturea wer deao~trated by Mr. Doudorott. and were aeaaured 'bJ 

aoourate quantitatiTe technique. Very interelting relat1onah1p• between 

aocU.sati&etion t :pe ture and time ot death at ~•rioue lethal low 

t•peraturea were iaeo~ere , 

J. aeoond l1J!e of 1n~est1£ation to wh1oh considerable t1me ••• 

deyoted. but with leu definite J'esultl related to th ftect• of teape1'8ture 

change• ( •• dt1tinot froa unitor.a teaperaturea) upon oxygen oonauaptio~· 

Foul1Df ot Sub.er~ed Surtaoei •• ~~rin the year thil in~e1t1 a-

tion hae been in oha e of • Foroat hedon ••eiated y R. r. Taohudy and 

J. c. Bincbean. Studie• concerned. with the fof'Ution and development ot 

fi~ on aubmerged turtaoet which were begun th e yeara ago haTe been 

continued and expanded. On July 1, 19&9 • T. Tlch~dy wa1 adrled to the 

ttaft of iu.ettigatort and &IBitned to atudiel relatinr, to the bactoriolo• 

1ical and pbytiologioal phaaea ot the problem. 'l'hoae atudiea have reaul ted 

in the collection of much data of great importa oe to a clear underatand1ng 

of the manner in whioh submerged aurf~cet aocuaulate foulin& growths• They 

nave in addition •upplied uob Taluable into ation pe rta.ininc to the 

factor• underlyi tho tunotioninc ot tono •urfaoea. 

A eeriee ot che•ioal iUYastigat1ona have been conducted by Kr• 

Bindmal'l to auppl.aent the phyaiological atud1es and to obtain illfor.mat1on 

concerning the oo~~podtion of the filu. 1'be r .. ulta haTe aided aaterially 

iD the interpretation of the ph7tiolog1cal and eeneral biolo~ioal findin •• 

Periodic e:d&inationa of a aerie• of teat panels and filla u:aplel 

froa thea were conduote throughout the first half of the year. 
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II 

LIBRARY AllD PUBLICATION OF PAPERS 

!he library hal oontiJIUed to be in oharge of Mia• Ruth Ragan 

who baa al1o acted ae 1eoretary to the Direotor. Owin to shortage ot 

. per1onnel the work done in the library durin the paat 7ear was oonaider• 

ably a4owed down. Them ch appreciated &111atanoe of Mra. Brealer,lib-

rar1an, ana 111• Vertef'euille, typilt, 1'rom the .P.A.Projeot, ended with . ~ 

Augu1t,1939. An.- person with librar.r experience, rs. Foreater, aa 

For three aontha Inatitution .tun a pr~ded for the hal •ti e work of 

The aoat iaportant help ¥ias realer has given conai1ta of 

(1) cheoking up the re laaaification an recatal~guing that ha1 been done 

1n the paat two yearaJ (2). preparation or a lilt of ••rial holding• for 

inclu1ion in the ne eaition of the Union L15t of Serial• 1oon to be pub• 

liabed and in wbioh the Sorippl lnatitution library hal not pr•vioutlJ 

appeare J (3) prep ration of a &ildl r lilt of bibl1.ographiea for publioa-

tion by the Southern California Library Aaaooiation• Progreaa in reoata• 

loguing w 1 made b the coapletion ot such publications a1 thoae of the 

lnterDational ounoil for the EXplor tion of the lea. the Great Barrier 

eef and Diacovery Expoditions, etoetera. Several thou1and oard1 were 

filed whioh had been either preTiou•ly aade or recently checked. With 

Miu realer.'& help a ach•• waa de'rl.aed for cla .. i!Ji.Jli ,eneral worka 

in ooeanographJ which ~ll aaplify tbe Library of Concreaa outline. 1111 

Bretler did an .no~ua aaouat of Taluable work for the month and a half 

ahe •pent 1A the librar,y. 

Durin& the year the 'ueriea. ncontribationa of the Scrippa Inati-

tution.• wa1 oo.pleted and thirty-fiYe Tolu.el repr aent the publicationa 
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tro• the beginnin& ot the Marine Biological Station, 1893 to the end ot 

1911. Two T01uaea ot the new ••riel, 1938 an 1939, are alao bo~nd. Two 

hundred oopiea of the •contrib~t1ona 8 for 1939 were bound in paper ooTera 

· tor dittributioA a.o exchange organiaation•• A few Tol ea haTe be 

atored tor 1nat1tut1ona in warrin& oountr1••· The olleoted paper• ot 

1nd1Tid~al m .. bere ot the atatf haTe been bound to the end ot 1939. 

Durin& the year about S40 To1uaea were aoceaaioned with an 

approxiaate Tal~e of 2660, two hundred !itty of thea• Ta1ued at t190 

being gitta and exchange•• Beaidea the bound To1~ea, ·tn the n ighborhood 

Liat of Paper• Publiahed -· fhe follow1D& papera , •contributiona 

ot the Sorippa Inltitution,• haTe been publiahed •inoe July 1, l919t 

Allen, w.x., Growth of a aarine o aerYator.y. Intern. ReTUe d·g••• 
BJdrobiol.u.BJdrogr. , Bd.39, 8·464-411,1919- • 51 

.. 

-
Cut-throat oo petition in the aea. Sci ntifio Mon., 

T•49, PP•lll-19,1919 • 

•Pholphoreaoence in the •••• 
Aug.26· 

autioal Gaa tte. 2 PP• • .- -
68 

14 

- Lite in a drop of •••·water. Turtox e~re.March,l940, 3 PP• 86 

Coe, .R •• :lote• on the aorpholou and aexuality of the terreatrial 
leaerteana Geonemerte• palaenlie. Bhhop Mu1ewa, 
Oooa1ional Papera , pp . 206-111 1948 • 80 

Revieion ot th I ertean fauna of the Pacific ooaata of 
tiorth, Central and northern South Aaerioa. Allan 
Hancock Expe~., T•2• pp.241- 323, Feb. , 1940 - • 8 

Pl .. ing, •• , fh• control ot diatoa population• by grasing. Coneeil 
P•~· Intern., Jo~r. du Conaeil, v.l4. pe2lo-27,1939. · 6 

- • , and Roger ReTelle, Phyaioal prooea1e1 in the oean. 
Ina Recent Karine Sedimenta , A ayapoai~, pp e48·141, 
A.A.P.G., tulaa, Oklahoaa, 1939. • -

rox, D.L. , and c.F.A. Pantin, The b1och•1oal baaia ot the colora ot 
the plWIOae .An•one aetrld.iua ••nil•• Anat. R•cord, 

10 

T.76, Suppl. , pp.ll6-~6 , 1919 • 6l·A 
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Fox, D. L., and Ralph &tereon, Guuna-carotene 1n the eexual phaee 
of the aquatic tungu1 Allo oea. Roy. Soc. London, 

-39-

Proo., Ser•B·• no . 852, Tel28, pp. 275-293, eb. 1 l939. 87 

Gordon, R.D., et1 .. tin b oterial population• by the dilution 
ethod. Bi etrika, pp.l67•180, 1939. -

Jacoba, .c. , A diaouaeion ot phyeioal taotora goTer.ninc the d1atr1-
bution of aiorool'«anioa in the ataotphere. Jour. 

60 

rine Reaearch, Te2, pp.218- 2f, 1919· • 7 

- - Sea•leTel departure• on the Cal1torDia coaet aa related 
to the dynudoe of the ataoaphere oYer the •orth 

. Pao1f1o Ocean. Jour. Varlne Roaearoh, Te2, pp.l81•9•, 
1919· - • • ~ 78 

Jo~on, •· ., Paeudodiaptoaue (Paeudod1aptallcua) euryhal1nua . A 
nft aubgenue an apeoiea of Copepoda, W1 th preliainary 
aotea on ita ecology. Aaer. Mioroec . Soo . , Trana., 

- -
Y.5a, pp .~9-55, 1919· - - && 

The correlation of water aoT ente and diapertal ot 
pelagic larT&l 1ta •• ot certain littoral animala, 
••pecially tbe aand crab, Emerita. Jour. Marine 
Reaearoh, y. 2, pp.236_.6, 1939. • • '79 

La Fond, E.c., and F. p. Shepard, Sand mo••enta along tho Sorippa 
tnttitution pier. !mer. Jour. Sci . , Ye2$8, pp. 272- 86, 
1940. - - as 

oger, and • P.Sbepard• Sedtaentt ott the Cal1torn1a ooaet. 
Ina Recent Marine Sedimenta, A ay.poaiua, PP•2•1- 82, 
A • .A.P.G. , !l'ulea, OklahO!IIl&, 1939. • '11 

Rittenberg, Sydney, lu.ettigationa on the a1orob1olo&r of aarine air. 
Jour. Marine Reaearch, v.2, pp.208-17, 1939. • 11 

Soheer, • T., Th developaent of the oonoept of tiuue roap1ra.tion. 
Annale of oienoo, T.,, pp. 296-30S, 1939· • 62 

• "Ho~ inatinot• in 1alaon• Quart• Rev. Biol . , v. l,, 
PP ~•os-ao, 1939· 73 

Swmer, F.B., Huan pa;yoholou an eo• th1 • that tiah 1 do. Sol• 

-

ontU'io Mon. , Te69, pp. 266•ti6, 1939. 50 

- and M.C . sar,ent, soae ob•erYat1ona on the phyeiolo&Y of 

.. 
wana tpr1 fiahoa. Eoolo&Y, v. 21, pp. 65-64, 1960. 81 

Further expertaenta on th relatione b tween optio 
atiauli and the 1noreaae or de reaae ot pi ant in 
f1ahel• Jour. Exper. Zool • • TeSS, pp. 327_.3, 1940 - 82 
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STerclrup, B. U., Reaearch within pbyl ical oceanography aad aubJIII&rine 

ceology at the Scrippa Institution ot Oceanography 
during April l9S8 to April 19$9. Am•r• Geophya. Un., 

.. 

-

.. 
Trane., pp.422•27, 1939· 6S 

Reaponae ot the medall11t (Pre•entat1on of the 
Agaaeis Medal to Harald Ulrik STerd~p)• Science, 
T•90~ pp. 26-27, 19S9. w - - -

and .E.Allen, Diatribution or diatoaa in relation 
to the character ot the water maaae1 and currenta 
ott aouther.n Calito~ia. Jour. Marine Re•earoh, T•2• 
ppelS1-4ft, l9S9. 

in the deep water of the South Atlantic 

68 

Lateral aixi 
Ocean• Jour• rine Rea arch, T•2, PP•l95-207,19S9. 76 

The current• of tbe ac1fic Oc an an their bearint 
on the ell tea of the oceana. Science, • · l1 pp. 27S-
82, l9ftO. • 84 

• Hydrology, Section 2, Diaoueaion. B.A. .z. Antarotic 
Reaearch Expedition 1921-31, Reporta, Ser.A., • • s, 
Oceano,raphy, part 2 , pp. 88-l26, 1940. • 91 • 

Youn~, R.t. , Jr., and R.D.Gordon. Report on the penetration of li'bt 
in the Pacific Ocean oft the ooaat of aouthern 
Cal1forllia• Sorippa lnati tution Bull• , tech. aer., 

- - • 

y,4, pp.l97•218, 19S9· • • • • · 61 

e 1ur nte OD the tl't.nap renoy of a ea• ter off the 
coaat of :.outhern l!alifo~ia. Jour. Jlarine Rea .. rch. 
v. 2, PP•ll7· 126, 19S9. • • 68 

ZoBell, a.J., Prta&rJ fila to tion by bacteria and to~ling. Col• 

- -

-

leoti Bet, v.l4, 2 pp. , l939. • • - 7 

Oco~rrence and acti Ti ty of bacteria in ae rtne aediaenta • 
Ina Recent Marine Sedimenta, A 1yapoa1~. pp.ftl6-27, 
1939· • - 72 

, and JaniOt Stadler, The etfect of oxy en tenaio on the 
oxygen uptake of lak bacteria. Jour. acteriolo&J• 
T·S9, p · 207-22, 19~0. - - - - 88 

Papera in Pre11 -- The followin paper• by m~bera ot the etatt 

are expected to appear in the near tutu"t 

Allen, W.E. , Ooean pa1turage in California w terl• Scientific Mon. 89 

- ~Indicator" Taluet ot phJtoplankton at the Sorippa 
In•titution. Si~th Pacific Sci.Cong., Proo. 100 
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Allen,·W.E. , ethoda ot eoll oting phytoplankton, ot mioroacopic 

atudy, of aaseabling and filing data, and ot prepa-
ration for reporta at the Sorippa lnatitution ot 
Oceanography. Sixth aclfio oi nee Congren, Proc. 101 

• SUIIllr.a.ey outline of resul ta ot 11ore than twenty year• 
of reaearch on rine phytoplankton at the sorippl 
Institution of Oce nography. ld.. 102 

Fleming, R.u., Character of th current• off southern Ca1ifo~la• 
I ea - • • 103 

- Coapo1ition ot plankton and unit• for reporting 
population• and production• Idem • • 

- A contribution to the oceano raphy ot the C ntral 
rioan region. Ide - • 105 

Fox, D.L., and C.F.A.Pant1n, Tbe colour• of the pluaoae an one, 
Ketridi aen11•· Roy. Soo . London, Ser . a ., Proc. - 95 

Johnaon, u •• , The atudy of apeciea for-mation in certain Eucalanu• 
oopepod• in the orth Pacific. Sixth Pacific Scienoe 
Congr•••• roo . • 106 

La Fond, E.c., Sand mov .. entl near the beach in relation to tidea 
and wavea . ld - • - 10? 

Lyman, John, and R.H.PleJdng, Compodtion of ••• water. Jour. Marine 
Reaearoh, T•2 • • • 9S 

oS.en, o. F., Obaervationa on teap~ ture, hydrogen-ion concentra­
tion, and p riodl of atagn tion and overturning in 
lakea and reaervo1r• of San Diego County, California. 
Scrippa lnatitution Bulletin, technical aerie• - ••• 

Konk, Cecil ., Marine Harpaoticoid oopepoda tram California. Aaer. 
Mioro1copioal Society, Trana. --· 

Sar&ent, K.C.,A theoretical- definition of productivity. Sixth Paoifie 
So1ence Congreea , Proo. • • 108 

Sumner, F.!., The naturali1t ae a aooial phenoaenon. American 
aturaliat. • 97 

-Quantitative cbange1 in pip ntat1on, reaulti from. 
vieual ati.uli. Biological iev18WI• • 98 

SverdNp, B.u., On the annual and diurnal Tariation of the eTapora-
tio troa the oceana. Jour. arine Reaearoh , T•2 90 

• • Rea arch within phy1ical oceanography and 1u rine 
teology at the Sorippa In1titution of Oceanography dur-
ing April 1939 to April 19•0· Aaer. Geoph.un.,trana. 9• 
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STerdrup, B. U., The Gulf of California• Preli~ry diaouea1on ot 
the cruiae of the "E. .Scrippe• in Febryary d 
»arch, 1939. Sixth Pacific Science Con,reaa, Proc. 109 

- - The Scrippl Inati tution of Oceanography fi'Oil l9SS 
to 1938. Id • 110 

.. an R. a. Flea1Dg, The waten ott the coast ot 
eoutbern Califomia, Karoh to July, 1937 • Sorippe 
Institution, Bulletin, teoh. eer. • ---

- • and Staff, Oceano,raphic OblerY&tiona on the 
• .w. scrippa• cruiaea of 1918. Sorippe Institution, 
Reoorde of Obaervationa, no . l • • --

ZoBell, C.B. , and Jean Conn, Studiee on the ther.aal aenait1Tity 
of aarine bacteria• Jour. acter1clo,y, 92 

• • so.. factor& which influence oxy en oon1umption by 
bacteria in lake water. B1ol . Bull• • 

• and Janice Stadler, The oxidation ot licn1n by lake 
bacteria. ArohiT fUr Bydrobiologie 

Paper• Sub~tted for Pu~lication -- The followin& haTe been 

tub~tted for puhlioationa 

Ellery, l.o. , 'and a . .s.DietJ, A nn marine ooring 1uti'UJII.ent and a dbcuuion 
of the ohanila or aediaet coring. 

Gordon, R.D., The ximum likelihood criterion of J1aher Teraua the 
yea-Laplace for.ula of inTene probability. 

Rittenberg, Sydney, Bacteriological analy111 ot 10 .. lone ooret ot aar1ne 
aediaent•• 

Scheer, B. T. , Sa.. features of the aetaboliaa or the carotinoid picaenta 
in the Califo~ia aea .utael (Vytilue oalifornianut)• 

Shepard, r . P., Bon- deposition enTironaenta ott the California ooaat. 

STerdrup, H. u., Retearoh in ooeanograpey • . 

ZeBell, C. i. , !he etteot of oxy,en te11l1on on the rate ·ot oxidation of 
organi aatter in 1ea water by bacteria. 
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III 

IXS!RUCflQ AID S!UDDN 

The tollori craduate 1tudent1 haTe been re&iltered dUrin& 

tho 7ear• 

C. C. DaTh 

Sallie Kay DaTil 

Peter Doudorott 

i . D. Gordon 
E. c. La Fond 
Beatrice La Rue 

John L)'Uil 

Walter lllmk 

throughout the year 

throughout the year 

throughout the year 

au..er, l9S9, t1rat aeaeater 
two semest~r• 
Kay 26 - June 80, 1960 

throughout the year 

Deere•• Conferred 

Ph· D•• UniTeraity of 
Waehin on 

•~r,l9&9,June 11-&0, 1960 M.s •• California Intti• 
tute of TeQhnolo 

Srdney R1 ttenberc throughout the 7ear ! • . ' 
Bradley Soruter 

Lob Soriale .. 

R. B. !ibbJ 

·throughout 'the year 

tint aeme1ter 

Ph•D•• UniYerwity ot 
California 

K.S.,UniTerlity of 
Cali'fornia 

In1truotion to the graduate atudent• haa been giTen in the 

tor.a ot oonferenoe1 ~d reading ataigDaenta and, 1n a4dit1on, a weekly 

••inar hal been conducted dul'inc whioh Jleaberl ot the ftr1oul d1 nliou 

in rotation haTe preaented reeult• or their work or reTi .. ed literature 

pertaining to their apeoial field. 
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IV 

VISITORS 

V111tin& 1n~eat1gatora durinc the year, With the aubjecta 

upon which they worked, were aa follawea 

Dr• J . jerkDea, Goophyi1Cal lnatitute, er en, ~ lorway - Lecture• and 
contereuea in meteorology. Deceber~ l9&9 , January, 
194:0. 

Le Boatwio~ - Experiment• in culture of pearl• froa abalone. Throuthout 
tlw year. 

Dr. L, F. B,.ra, UniTertity ot Colorado • Library Jtud1ea. Oot. l6 -
Deo . l5 , 19&9. 

Dr. w. R. Coo, Dept. BiolotY• Yale Uni~eraity - Studie• on aexual 
phaaea of marine aollu1ka. July 1 ~ 1939 · - May l , l940. 

Dr. Ro:y lf· Drier. Michigan College ot JliniD& and Technology - Li'br&J7 
atudie• • Suaaer~ 1919· 

I · Eaery. Dept• Geology~ UDi~erait7 ot Ill1no1a - A1111tant to Dr. F.P. 
Shepard. Summer, 1939, Feb. & • June so, 194:0. 

Dr• w. Goroaynaky, GoTei'IDI8nt Cliaatolo&ilt, Poland - Caparatt-re atudiea 
of ol1aate of California and other we1tern 1tatea 
with IWlllY reglou of Eui'Ope and Atrica.•oTe.ber, l9S9, 
to June SO, 194:0. 

w. c. Jacoba, u. s. Weather Bureau - Marine aeteorolo~· July 1 - Oct.lO~ 
l9S9, Jae 26-SO, l.HO. 

Dr• J. P. Jacobaen, SerTiee BJdrographique, Charlottenlund, Denmark -
Oonterenooa on cheaiatry of aea water~ 1939 . 

Dr• L• Lek~ letherlanda • Iu.eati~ationa in phyaloal ooeano~raphJ· 
Deo . 7, 19S9, to June so~ 1940. 

Dr· Ralp McCoy~ Uni~eraity of Idaho - Photoayntheai• of diatoma. July 1, 
1939 to Aug. l6,19S9. 

11. L. latland, Richfield Oil Company - Studiea on toraain1fera found in 
Sorippa Institution collection•• Varioua ti a through 
the year. 

Dr. Victor Schechter, College of the City of lew York - Regeneration in 
Corymorpha. 
July 7 • 29, 1959. 

Dr. o. • Sette, u. s. Bureau ot Fiaheriea - Conference• OD cooperation 
with the Sor1pp• ln•titution. Varioua tiaea throuth 
the 1••r· 
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Dr• r. P. Shepard, Dept. GeoloCY, UUiTeraity ot lllinoia - Stu 1ea in 
tu arine &eologr• July 6 - Aug.lO, lSZ9, arch 10 -
June so, 1940. 

Dr• B. • Thorp, U. s. Soil ConaerTation SerTioe • Studiea of calcareoua 
HMina in ahalle11f ... water aedaente collected in the 
Gulf of California. July l • Auguat 31, 1939. 

Kra . Bernadine Ta hudy. La Jo~la - Marine al ae. Throughout the year• 

Dr• H. J. Van CleaTe, UniTertity ot lllinoia - or.a paraaitea in t1ahee. 
April 16 - June 1, 1940. 

Dr• L. A. alford, u. s. !ureau or Fi1heriea - Conference• on cooperation 
with the Serippa lnatitution. Variou• t1aea through 
the ~•r• 

Dr• R. !. Youn, - lnTeltigation• in .arine biology. !brou&hout the year. 

Dr· R. t. Young, Jr., oroeater Polytechnic Institute - Abaorption ot 
light in aea ~ter. July l - .Aug. l6, 1939· 

v 

JIUSEDll AID AQUARIUM 

• 
Jlllaeua - The utter of legible labela for the a aua apecimena 

hal alway• been •o ... hat ot a problea. To OTeroo .. th~• the Curator 

procured a hand-printillg pre11 and 1everal font• o£ type• Durin« the 

year the taak of replacing all the old·typ ritten label1 With type-

printed labela waa allloat finhhed • SeTeral i~~preuiona were aade oE 

each label ao that diaoolored oarda aay be replaced when neoeaaary. . 

' . In order that Tilitor• aay know the type ot ac1entifio •ork 

carried on at the Inatitution a pe~ent eXhibit hal been inatalled in 

one ot the large ahowoa1e1 ot the au1eua. fbia exhibit 1lluatrat•• the 

work by •••na of aubjeot oarda, publiahed papera, photocraph•• srapha , 

etcetera. 
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An additio 1 ahowoa••• three teet by eight,. waa 1n1talled 

with aoWlted 1peo1 ene of three large tithe•• A yellowt 11 {Ser1ola 

donalh ), a rwmer {Elogatia bipinnula~e ), and a lu•ar (Lu.'Yarua 

iapeJ"1al1a ) .. a very rare fish r cently caught in the1e water•• Sneral 

other large fiah apeoi ena were prepare and will e pla ed on exhibit 

in the near future• 

!here were 1 822 'Yidton to the Muaeua who ai91ed the 

reghter• 

Aquariua -- The la~e ~ide-pool tank waa entirely rebuilt aD 

lined with rock-work. !he old ..t'ank waa one of thole purohaa on oontraot 

fifteen 1••n ago, and w)doh oraoked aoon atter inatallation. In order 

to get ao .. uae out of it and as an exper ont, it ua d aa a tide-pool 

aquarium with 1iaulated wave action, and it proTed to be one of tho aoat 

interoat1ng tank8 in tho aquarium. In replacing it, it waa thought belt 

to continue the tide-pool e1'feot. Ho eYer, in con.truotion it waa 10 

built that it may be uaed as a lar&o aquariua if neoeaaary. 

1~e akylighta of the aquarium were in a dilapidated condition, 

broken t:Nmoa and lau , all of which bad to be replaced. 1'he .aterial 

and p~rt of the labor ••• paid for froa the .A.quari budget and loae or 

the labor cue 1'roa the W.P.A. 

1'he interior appearance of the aqt.t&riwa we.1 made .uoh better 

by the plaotn& ot nineteen fraaea with gla11 tronte , one abo'Ye each 

tank, to hold the deaoript1Ye labele , all ot which had to be reprinted. 

During the year there were oYer 2036 filh•• exh1bi ted ~n the 

aquarium., repre1ontiq about '5 apeoiea • alao •ny i.o.Tertebratea and 

aeaweeda. 

Other Act1Yitiea -- O~er 800 tiahee and rine inTertebratea 

were turniahed tor acientifio work. A auoh•needed lar~e beaYy oa1tiac 
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table and a aachine-tool benob wer made for the caatin« roo•• A large 

-.ount f tiae ••• spent on the th~ll. •• weed and other retearch colleo­

tiona of th lneti tution. 

VI 

WOUS OP 

In 1937 tao111tiea and certain tools were pro•ided out of. the 

aoient1f1o bu ,et ot the Sorippa Inatitution for the ettabl1ahment ot a 

aetal•an woodworkinc ahop• Since that tbae an appropriation ot 100 

per year baa een pro?ided tor the purohaae of a .. ller tools an expendable 

.ater1al. and in addition apeoial allot enta haTe been aade to obtain more 

e~nei•e p1eoea of equipment. »r• Carl Johnton baa been in charge ot 

tt-...e abop under the eneral tupen1aion of l . R. Fleaiq. 

!he original purpoae1 of the ork1hop were to oonttruot app ratu. 

ad inet enta troa dedpa prepared 'by aembera of the aoientific 1tatt 

and to r aod 1 and r pair research equipllent of ••riou• kinO. . !heee encle 

haTe been attaine and h work1hop ba• proTed to be a tr•endout benefit 

"to the Institution. ~ot o l7 o the ork be done at a coDai erable 

aaTint• but it h a great oonTenienoe to haTe it done o.u the oaapua where 

there can be olote auperTi•ion and cooperation in dea1g.u and ooDatruotion. 

A record ot the ti.. apent 1 r • Joh.ulon on the work reque•t d 

b7 the toienti£1 atatt ha• bee kept for the pa1t three year• • Th11 

aTerace• about 660 houra per year or approximately 25~ of hia t• e• 

!he auoceaa ot the project 11 in o a 11 pa ue to the akill 

d inTenti•ene•• of Kr• Jo~on who uaea the ayailable toolt and material• 

to the gr ate1t poa•1ble adYantage . • hat conatruoted a&nJ COllplioatecl 

and original piece• of equipaent that are unobtainable on the open 

arket and. in addition, 1 inatrument• have be reaodeled to aake 
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thea aore appropriate for the work ot the In1ti tution. The e•tablh!uaent 

or the wor&.hop baa proTided faoilitiea for the better oare or the permanent 

equipaent ot the buildinga and ground&• Jl.trthenaore, a oarpenter a~a1tne4 

to the W.P.A. project for aiaiatanoe in conatruoting laboratory and office 

equipaent ha1 been able to do ~re and better work beoauae of the &Tailable 

wooaworkinc tool• · 

It ia iapouible to liat the nwaeroua pieoea of equip•nt built 

by Wr. ..-ohnaon and the time epent in the reaodelling and aaintenanoe of 

lcientitio equipaent. However. the total tiaef na.ely, about 660 hour• 

per year, which hal been devoted to thia work indicate• itt t.portanoe 

and 1 t •hould be pointed out that the work could not have been done on 

the oa~u• without the fac111tiel proTided in the work•hop . 


