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The foliowing paper was preaented at %lie Eighth Pacific
Science Ccngress, Quezon City. Philippine Islands during Novembar
1953, It will be published in the Proceedings of the Congress at

& later date,
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Due to the number of rsquests for copies of the puper i
was felt that it would be worth while tco issue it in mimeograph form
to inverested individuals and institutions ip this country, In
erder Yo insurs wider di
technical report of the Department of Oceancgraphy and the Office of
Naval Aesearch (Contract NBonr-520/III).

Exura zopies of this report may ve oltained oy reguest to

who Departmart <f Oceanography of the University of “Washington.
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Among those sngagsd in the zncient and »oiurazw crafercie
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twaching, it ic often zaid that "the best way to learn about a suljion !s

to have to tasch 3£ " Teo this I can heartily suhssribe, end it i from
ti:e vantage point of the professor's pedium that I am going to review
some of the characterisiics of oceenography and to indicate ways in
vhich ths scientific study of the seas mighi be fostured ard developed,
Oceanography may be defired as the scientific study of the
cceans and of their relation to man. Thiz is jntentionzliy stated in
very broad terms. The science of ths z=a2s is developing raridiy, its
centent and concepts are changing, and at this aiage of its growth it
would bde fcoolhardy to altermpt to formilate a preciss definiticn. De-
cauge 1t 18 2 young Sclence and bhecause 98I the varioi® «rprgan

nave peen folleowed by individual laveztigators, there is no gonecal

agrecment as to the content and objlzsiives of oceanographiy., Ib 18.
therafors, s«<sential vhat T state clearly my own noiat or viee, .

ropoat, the definition: "“Ooeanggrianhy 13 the zulentifis gtugy of Lo

gezang 2nd of their relation to nan. 1L oam sure that Liefe cen be

ittle argument about the first phrase, bui it is upon Lhe impsoi or
the seas on men that I wish to place particular caphasis, This hrief
ptrase includes all of the innumeradble proolems of the spplications of
cceanography. S2ome of thessy ars chviocus and are well rologaized; others
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Pozsibly my position will he move clearly defined if I ada the
following ctjectivas, I belisve it it is the troad purpose of
oceanography to understand the present conditions, to interpret past
conditions, end to predict future conditions, Many of the most

fircinating and important tasks of oceanography are in the borderlina
s .zlds between thie study of the present oceans and the interpretation
of 4“he geological and biclogical history of our earth, It is, there-
fire, obvious that a progeir share &f our efforts should be directed
Lowrniis the development of what may be termed paleo-oceanography in
order tc proverly windscztand the role that the oceans hava piayed in
the development and evolution of life; in ihe earth-shaping processes
of erosion and deposition of sedimentary debris, and in the geochemic
partition ¢of the elements,

To turn toc the cther aspect of oceanography, the ability to
rrodict future conditiens; it is in this reaim that we [ind most aof th

practical or econor.cally-important applications or ocesnograrhy. vie

D

are dealing with many complex processes that are ciisen bevend rhe grasp
of exisiing theory. Soms predictions, such as thosg v i%e tides,

o

ve heen Jdealt with in & satisfactory way 85 far 55 praciical needs

ars concerned, but it must be recsgznized that our undersianding of ihe

&

Zoveal rhvsicel hyorooynawics of the {idal movements 1is only fregmentary,

|

o 2 s e :.... st T Vi sate = 55 T e . . e
e davelapment during bhe 143 decade of our knowlsdgs cof the growih

and decay o1 wind-generatcd wavee is en inupiring example of ithe pro-
arecz that cin be achieved when there 1o zn urgent nacd for a methed
¢f forecasting,

I have sald that I intended Lo speak %o you &5 2 univesrs iy

profeszer, Tunls implies that I kelleve in ghe bmrari.nce of veaching

)
.y~



and formal training in ocesnography. The topics just mentioned would
appear vo fell mors properly within the spheres of resesrsn z2nd enginzer~
ing applicaticona. Once more %o define sy powitlon I ehouid say I fezi

that formal training, research, and practical aprlications cannot

i-erly be separaie Teaching without regearch and regerd for

basic research 18 self-tarminating, Research on the sen
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kncwledge of the subject matter of the science can be wastefully

-~

ropetitive and negiectful of the importan: basic probiems.

DEVELOFMENT Cf OCEANOGRAFHY

I have defined oceanography as the sclentific study of the seas,
The guestion may still exist as iz whether or not ocsanography has yei
achlieves the status of an lindependent gcience., 7 we brieily review
some ¢ uvhe characteristica of & science; I am sure yuu will agree that,

houeh it 18 8t1ll yoiwag, tiis science cf the sess iz an individual
field of natural scienv-,

To deserve reco:: ivion on ite own merits; & ccience must have
devel.ed 1te unique terhr Mued ond ity own individusl body of knowle
edga., It is cbvious that . the eaxly phases of investigation in a
new field thz technigues employed are ipitially those cof ihs older
sciences, The unique problems iavelveld in the invesiicaiion of the
bisjoeical, geclogical, chemical, and phyvelcel characteristics of the
yeas o0an Suiy boe atbacked hy special deviceg, anu ine Last seventys-
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£ivz years have beer mavked by Uhe dovelopmont and wwe o chnig

phnt are oseulierly restricted o wenn inyestigations.  The conis



depth finder and the QEK (Geomsgristic Elsctro-Kinetograph) might be
ciied a3 wxesipres of what I have in mind,

Just as early Lechainuae are drawnm from the estatlished sciences,
so the results of esarly rasearchss publishad in the existing scientific
Jouinals ara assimilaicd inte the knowladge of their respective flelis,
However, with the devalopmsnt of individual technigues and ihe growih
and exzpansion of oceancgrephic knowledge, journals and othesr mwsens oF
publication haws besn sztsbiished and hzve grown to a point whese the

-

subject matter has long since outgrown the »arent, sciences from which
oceanograpny cain bé trazced, The rapid lnsresse in the number ol
periodicals devoted to coniributicns in oceanograghy, as well az the

aver-increasing numker of individual volumes econcerning the oceamns,

offers clear proof that there is now a unigue body of knowledge tizt 1z
net zssimil~ted into ¢ older parant sciences.
To achieve stztus ag an indil idual science it iz obeioud that

i field must be recagnized as a profession; that is, experts in the
£ield must be employed under the titie of their specialty. This means
that the govermment, industry, and the publis in general muc recognize

tiat this is a unique professicne Lasi DUL aot least; universities aud

these reguireuments and must thevefore be prevared Lo accept the raaponit-

Diliticd a¥ Well 43 b Privilepes LGEL esotiiodiy  Lodepdndesn el
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maturity, These reepomsibilities involve not only thoe developmend
of Lhe selaaoe in 21 4. azpechs but alae Lne broadagany of Lohe Seote



of t2nrhing and resssrch 3o thee siudenis and investigators in oiher
subjacts may have the opperiunity to glean from the harvest of scazary-

raphky those items of particular value Lo wneme

CHARACTERISTICS OF OCEANOGRAFHY

Oceanography aiways has been and always »ill he a wruly inter-
oo, The watar masses and the 1ife in the gees reccan
ne erhitrary man-made benndaries, and the preblams that must be dealt
wiin zre comszn %49 all countries engaged in marine investigations, The
ocesng axe o vast and their protlems sc compiex vhatl satisfactoery
progress in Jheir siudy can oniy be achiaved through the combined efforts

81l naticana,

ii the observational data are tc be accurate, easily undersgtood,

and readily usable; iy ls obvious that there must be uniform siandards

of accuracy, vwnliorm methods of analysis; ang generdally accspied waits
for reporiing of dsta. ‘The woride-wide use of Standard Sea ''ater (Eau de

¥er Normale), prepared in L=2nmsrk, as the precise stundard for salinity
determinationg i3 a classiz sxample of the value of uniform standards
That this servic: is of importance on an internationail btasiz 1s socwn by
the fact that it now receives financial sugpori from the United Nations
Crganization through UNESCO and is sponsorsd by the International
Agsociavion of Fhyslesl Oocancpgrophys A3 8 step towar

zavlon of methods of chemical anaiysis, treaiment and analysis of data
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