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INTERVIEW HISTORY

When Roger Revelle returned to Scripps Institution of Oceanography
(SI0) in La Jolla, California in 1948 as a civilian, after seven years
in the navy stationed in San Diego, as well as at the Bureau of Ships
and the Office of Naval Research in Washington, D.C., he did so with a’
renewed commitment to basic scientific research and a new desire to
see SIO expand as a fully oceanographic institution. He was promoted
to professor of oceanography and then to the position of SIO's associate
director very soon after his return. Within three years, in 1951, he
became the institution's director, remaining in this leadership role
until 1964 when he left to head Harvard University's new Center for Pop-
ulation Studies.

Transcripts of two oral history interviews, conducted on 13 and
14 August 1985 with Dr. Revelle, and edited both by the interviewer
and interviewee, are included in this volume. Revelle candidly relates
his role in opposition to the University of California's loyalty oath,
as this issue erupted among the university's professors later in 1948,
only months after his return from Washington, D.C. As this storm
passed, SIO's triumphant Midpac expedition followed in 1950, helping
to ensure Revelle's appointment as permanent director. As the interview
continues, Revelle discusses the course of study which developed at SIO
and the training of graduate students. The interviewee also comments
on the establishment of the Institute for Marine Resources which the
interviewer selected as an example of Revelle's efforts to see SIO ex-
pand the scope of its activities. The interviewee's appointment as
science advisor to the United States Department of the Interior in 1961
forms another chapter in this scientist's efforts at domestic and inter-
national scientific cooperation. Finally, Revelle comments on his role
in university-wide administration at the University of California in the
early 1960s, and the evolution of his scientific interests which partially
led to his appointment at Harvard.

In order to prepare sufficiently for these sessions, the interviewer-
editor conducted research on several levels: examination of the Roger
Randall Dougan Revelle Papers which have been collected at the SIO Archives
in La Jolla, California; reading of secondary works which highlight the
recent history of oceanography and other areas of Dr. Revelle's career
and life; and, consultation with Dr. Revelle himself about critical epi-
sodes which he thought needed oral documentation and comment.



The significant contributions to oceanography which Dr. Revelle has
made came to the attention of the Regional Oral History Office through
Professor Harry N. Scheiber of the Law and Society Program at the Univer-
sity of California, Berkeley. Professor Scheiber was instrumental in
the interviewer-editor's obtaining a seed grant from the UCSD Chancellor'’s
Office to initiate preliminary research and interviewing on this oral
history project.

Sarah Lee Sharp, Ph.D.
Project Director
Interviewer-Editor

Fall 1988

Department of History

Bowling Green State University
Bowling Green, Ohio 43403
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"AN IMPORTANT TURNING POINT": CHALLENGING THE
UNIVERSITY OF CALIFORNIA'S LOYALTY OATH, 1948-1950

[Date of Interview: 13 August 1985])##

Sharp:

Revelle:

Sharp:

Revelle:

I think a good 6pening might be for you to just
talk a little bit about some of the work that you
were doing when you first came back to Scripps.
The last time we met we talked about your reasons
for wanting to come back and your work with the
navy ending in 1948.

Oh, I did talk about the last years with the
navy, then?

Yes, you did.

Well, when I first came back I was associate
director. Carl Eckart had been appointed
director. I guess I told you the reason for that
was that there was a lot of opposition to my being
director. There was sort of an arrangement that
Harald Sverdrup had made with Carl to be an
interim director, hoping that the antagonism to me
would die down. He had no intention of taking it
for more than a minimum period, although it wasn't
quite clear what that period was.

It turned out to be a difficult job for him.
He was so precise and so painstaking and thorough
that he was really unhappy on the job, quite

##This symbol indicates that a tape or a segment
of a tape has begun or ended. For a guide to the
tapes see page 123,
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Sharp:

Revelle:

unhappy. You found a paper that he had written on
all the problems of the Scripps Institution, which
shows you the way his mind worked, very carefully
and very thoroughly, but it's probably not the way
to run the Scripps Institution of Oceanography.
[laughing] It wasn't a very businesslike organi-
zation or a very formalized organization.

I remember one thing in particular. He was
very unhappy with the condition of the buildings
and grounds. He thought they were dirty. And
they were. He practically had a tantrum trying to
get the buildings and grounds people to clean it
up. He lost his temper. Well, it was a good idea
to clean it up, but it wasn't an overwhelmingly
important operation.

With your coming back as associate director, were
there some of those areas that you were expected
to help him with then?

Oh, yes. 1 was supposed to be responsible for the
work at sea. That was my primary job. At that
time the work at sea was mainly the Marine Life
Research program. It wasn't until later that we
started our great exploring expeditions. I guess
I was also responsible for relationships with
Washington, D.C.

We had two Washington sources of funds. One
was the Bureau of Ships and the other was the
Office of Naval Research. The Office of Naval
Research had made the kind of grant which I've
always thought was exactly appropriate; namely, an
institutional grant of $125,000 a year or
something like that, which was really under the
control of the people here in La Jolla.

The Bureau of Ships project had two or three parts
to it. One was support of the Marine Physical
Laboratory. I'm not sure whether or not I told
you about the Marine Physical Laboratory?

Not really, and I thought we might talk about
that.

That was an idea Carl and I had while I was still
in Washington, still in the Bureau of Ships. It
was a proposal to continue after the war the kind
of work that had been done at the Navy Radio and
Sound Laboratory by the University of California
Division of War Research, and particularly the
fundamental research in underwater acoustics.
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The navy had never supported on a permanent
baslis any non-navy activity, so this was quite an
innovative program. Lyman Spitzer and I drew up a
letter, Lyman Spitzer being the famous astronomer
at Princeton, but he and I worked together at that
time. [brief tape interruption after phone rings]
Lyman was with Division 6 of the NDRC, the
National Defense Research Committee and I was in
the Underwater Sound Design section of the Bureau
of Ships.

Our boss was a man named Jack Meyers,
Commander Jacob Christian Meyers, a very nice, shy
man., His boss was Captain Rawson Bennett, who
later became an admiral and chief of Naval
Research. His boss was a man named Admiral Ned
Cochrane, who was the chief of the Bureau of
Ships. He was practically the same as God to
laboratories and activities all over the country
and the world.

Lyman and I wrote a letter for Admiral
Cochrane's signature saying that the Bureau of
Ships would support the University of California,
if they established the Marine Physical
Laboratory, on an indefinite basis, not just for a
year or six months, but forever. Nobody thought,
of course, that the Bureau of Ships would itself
go out of business after a whlile when the navy was
reorganized. Admiral Cochrane sat on this letter
for about four months, trying to make up his mind
whether to sign it or not, but he finally did sign
it, with a little pressure from Carl, who
threatened to go back to the University of Chicago
if it didn't get signed pretty quickly!

So the Bureau then made a contract with the
University of California to establish a Marine
Physical Laboratory at Pt. Loma on the grounds of
the Navy Electronics Laboratory in San Diego.

Carl arranged the appointment of Russell Raitt and
Leonard Liberman as Associate Professors. Leonard
Lieberman came from Woods Hole, but he had been a
doctoral student under Carl in the University of
Chicago. Russell Rait bhad been here at UCDWR
[University of California Division of War
Research]. He also appointed Finn Outler, who was
an ex-warrant officer and a great expediter, and
several other people. He gradually built up a
staff. That was in 1946, so by the time I came
back here the Marine Physical Laboratory was going
very well.
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The Bureau of Ships also supported some
work on bathythermograph processing and various
other things here in La Jolla. 1I've forgotten
exactly what they were. I think one of their
projects was on waves and currents,

I notice that in the budget that we had a
couple of years later, the Bureau of Ships put in
$420,000 and ONR [Office of Naval Research] put in
$223,000. That was in 1950-51, by the time I'd
become acting director. So the navy must have
increased its support quite significantly, to
$643,000.

You were also doing some work on a sardine project
when you came back, weren't you?

That was the principal work at sea. We had three
ships, Horizon, Crest, and E.W. Scripps, as I
remember it, all working on the MLR [Marine Life
Research] project.

Anyhow, after two agonizing years, Carl quit.
He decided he just couldn't take it anymore. So I
became acting director. That was sometime in
early 1950.

I think it was January or February.
It was maybe January of 1950.
It was pretty early, yes.

That was just about the time that the loyalty
oath matter was heating up.

The loyalty oath appeared in February, as I
remember it, February or March.

By that time I was acting like a director,
although I really wasn't. I took the lead here in
La Jolla in opposition to the loyalty oath and
urged our faculty not to signm it, and I didn't
sign 1it. Some of the faculty signed it, but most
of them didn't.

Let me ask you, to begin with, why did you decide
to get involved in the loyalty oath matter?

Well, because I thought it was a very serious
violation of the principle of academic tenure,
which I felt was at the heart of a university,
still do, that without genuine tenure the
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Revelle:

Sharp:

university becomes just a business. The academic
senate at both UCLA and Berkeley took essentially
the same position.

I think, though, the statement that they had
worked out, the one--

Well, that was the statement several months before
the loyalty oath came up, the statement that
you're thinking about.

Right, okay, yes.
That was in 1949, I think.

Right, yes. Both the southern section and the
northern section of the senate were very much in
agreement about the issue of the loyalty oath,.

Let me just take a took at that because the key to
it is the last sentence. [reading from 1949
statement] "The members of the .Senate request the
privilege of affirming their loyalty to the
principles of free constitutional government by
subscribing voluntarily to the oath of loyalty
sworn by officers of public trust in the State of
California."*

Apparently even at that time, several months
before, there was a movement to have a special
negative oath., I don't quite remember how that
worked, but by February the regents had actually
imposed as a requirement that all faculty members
should take an oath saying they were not
Communists or else they'd be fired. The "or else”
part was what I objected to, very much,

It looked like there was quite a bit of work done
on the La Jolla campus, different committees were
set up. I found this list of committee
assignments after T malled these materials to you,
s0 I didn't get a chance to send this one down.**
Let me give it to you now. It was Interesting
that Ellen Revelle had worked onm i1it, and some of
the other wives had worked on it.

*See statement dated 23 September 1949 on pages
5a and 5b.

*%See memorandum dated 10 March 1950 on pages 5c¢
and 5d.
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5a box 3

a3 September 1949

RESOLUTION OF THE ACADEMIC SENATE, SOUTHERN SECTION
Septem!ber 22, 1949 '

. The nembers of the Academic Senate, Southern Section, here assembled, - .
concur wholeheartedly in the proposition of the Board of Regents that the
University of Celifornic is dedicated to the search for truth and its full - -
exposition. They #irml, support the intention of the Regents to stand . :;‘f
gteadfastly for that fresdom of the lmme.n m.ind end spirit an which this IR
dedication rests. D , I SICRIE LA ;_‘

Thia freedom, which is the epitome of scholarship and the ccmerstone
of the University, is szfeguarded by the State and Federal Comstitutions. =" ' .. -
The faculty of the University has given assurance thet it supports these . ’
constitutions and the principles they guarantee by swearing the oeth of - ;
allegicnce prescribed by the State Constitution. Each mexber hes already
- affirmed by this aot his kmowledge of end faith in the traditions of our
socie‘ty t.nd ideals of our culture. _ S

'l'hese ideela ere inseparable from the essence of schole.rehj.p. A achol:-.r -
who eccepts an suthoriterien doctorine, who clings to dogma in contempt of - -
evidence end the free inquiring mind, destroys his competence in that field - v
of ingulry end impeirs his probity as & scholar. - R

The feculty of the University is deeply concerned with the integr’ity of :
its scholership., It believes thct the best jucdge of the competence and
. probity of its members is the community of scholers itself. The record of
integrity of the University for four generations end its plece of leader- . -
ship emong scholars refutes eny cherge that it has feiled in its judgment.

The Southern Section of the Academic Sencte tekes the view thet the -
effimsation of the oath prescribed by the State Constitution end the vigil- * -
ence of the feculty to preserve end enhence the reputetion of the University .
is e more effective safegucrd of accdemic freedom and o‘bjective teaching :
then the proscription of any perticulnr dogna.. .

.&- S
‘L

- ‘The fcmzlues assem‘bled in the Southern Section or ‘the Semte concur {‘ ;
in the policy set forth in University Regulation No. &. They elso believe -
thet the University should prohibit employnment of eny person whose comit-
ments or obligetions, Commnist or other, demonstrebly prevent ob;ect.ive ST
tecching and the free pursuit of truth, e

- The membere of t.he Senate request the privileve of effirming their S
loyalty to the principles of free constitutionsl government by subscribing . N
voluntarily to the oeth of loyelty sworn bty officera of pu'nl:lc trust in the .
State of Celifornie. - ,
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23 September 1949

RESOLUTION OF THE ‘ACADEMIC SENATE, NORTHERN SECTION
September 19, 1949

The feculties assembled in the Sencte, Northern Section, wholehecrtedly -
concur in the policy, stcted in University Regulation No. 5, which prohibits - - -
the employment of persons whose commitments or obligetions to eny orginiza- - -,
tion, Commmnist or ot.her, prejudice impartiul schola.rship and the free pur- iy s
suit of truth. _ . L , "

The members of the Sencte request the privilege of dfiming their e
loyelty to the principles of free constitutioncl govermment by subscribing - ... 0
voluntarily to the oceth of loyalty sworn by officers of public trust in the - =
State of Californic. ,
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10 March 1950

MEMORANDUM OF CONFERENCE ON LA JOLLA CAMPUS ACTION TO PROTEST THE
FEBRUARY 24, 1950, DECISION OF THE REGENTS

In accordance with a resolution passed by the assembled faculties
of the Southern Campuses of Riverside, Santa Barbara, Los Angeles and
La Jolla, at their meeting on March 8, 1950, a tentative action committee
to work parallel with the Los Angeles Faculty Committee was organized
on Thursday evening, March 9. The following tentative decisions and sub-
committeef assignments were made.

Name of Committee: Scripps Institution Committee for Academic Freedom.

2. Organizations Contfact Committee: G. C. Ewing, James Rusk, Ellen Revelle,

George F. McEwen, Robert S. Dietz, Russell W. Raitt. Will arrange

speaking dates and urge action by La Jolla and San Diego organizations

and their individual members.

3. School and Parent Teachers Association Committee: Denis L. Fox,
Kitty LaFond, Mrs. J. Frautschy, Frank Coleman, James Rusk. Will
urge individual and group action by Teachers and Parent Teachers
Association.

4. State College Committee: D. L. Inman, E. F. Corcoran, W. McBlair.
Will urge individual and group action by Faculty, Students and
Alumni of San Diego State College.

5. California Alumni Committee: Claude E. ZoBell (not yet informed).
Will urge individual and group action by California and UCLA
Alumni in the San Diego area.

6. Claremont College Committee: W. S. Butcher, Jean Sullivan, Mary Ann
Lodge, Dana Johnson. Will urge action by Pomona, Scripps, Claremont
Mens College and Claremont College Faculty, Students and Alumni.

7. Publicity and Radio Committee: Helen Raitt, Preston Justice, Martha
Munk, W. S. Butcher, David Poole, Bob Arthur, Ellen Revelle. Will
arrange for press conferences, publicty releases, and radio
discussions.

8. Committee on preparation of communications and other materials: Warren
Wooster, Ed Goldberg, Martha Munk, John Cochrane. Will prepare
material to be incorporated in resolutions and letters by other
organizations and indiniduels,

9. Committee on Contracts with other Universities: Norris Rakestraw,
Ed Goldberg. Will attempt to get faculty members and other
persons from universities outside California to write President
Sproul and Governor Warren.

10. Membership and Finance Committee: Melvin Wattenberg, D. L. Inman,
Warren Wooster.
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11. Policy and Coordinating Committee: Norris Rakestraw, Marston Sargent,
Warren Wooster.
as
Persons willing to accept the assignment of speakers before organizations:
G. C. Ewing, Marston Sargent, Walter Muq; Norris Rakestraw, Roger Revelle.

Action to be requested of all friends of the faculty's position:

a. Telegraph or write to Governor Warren, endorsing his public
statement supporting the faculty's position.
. g+é*'
b. Write to President Sproul urgirg-—him—te—teake—apubliestend
. E Ell E ]I ] -I. .

c. Write to the Secretary of the Regents, University of California,
Berkeley 4, protesting the Regents' ultimatum.

d. Two hundred mimeographed copies of statements of the Academic
Senate, the Regents' statement to the press, and all available materials
including letters already prepared by citizens of La Jolla, will be
prepared and distributed by the Policy and Coordinating Committee.

RRevelle/fs
orig/3cc
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Revelle:
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Oh, sure. Many of our people did.

But you divided yourselves up there on the
different committes to do letter writing and all
kinds of public information, letting people know
what was going on.

[reading] "Organizations Committee. Gifford
Ewing, Jim Rusk" -- I don't remember him --

"Ellen Revelle, George McEwen, Robert S. Dietz,
Russell W. Raitt. Will arrange speaking dates and
urge action by La Jolla and San Diego
organizations and their individual members."
"School and Parent Teachers Association Committee.
Denis L, Fox, Kitty LaFond, Mrs. Jeffrey
Frautschy, Frank Coleman, James Rusk. Will urge
individual and group action by Teachers and Parent
Teachers Associations." "State College Committee.
D.L. Inman, E.F., Corcoran, D, McBlair."”
"California Alumni Association. Claud E. Zobell
(not yet informed)."”

He was going to be told what to do? He was going
to be told what his assignment was?

Yes, but he was unwilling to play any part in 1it.
[reading] "Claremont Colleges Committee."

So you were organizing some pressure to be put on
the regents by some colleges that were not UC
colleges? San Diego State, for example, and
Claremont.

That's right. San Diego State and the Claremont
Colleges. Ellen was a trustee of Scripps College
and a member of the first class of Scripps
College. I went to Pomona.

[reading] "Committee on Contacts with other
Universities. For work with universities outside
California." "Committee on preparation of
communications and other materials. Warren
Wooster, Ed Goldberg, Martha Munk, John Cochrane.

"Membership and Finance Committee." Melvin
Wattenberg was our accountant at that time.
"Policy and Coordinating Committee."” "G.C. Ewing,

Marston Sargent, Walter Munk, Norris Rakestraw,
Roger Revelle" are "willing to accept assignments
as speakers before organizations."”

And you did that, didn't you? Speaking to schools
and--.



Revelle:
Sharp:

Revelle:

Sharp:

Revelle:

Sharp:

Revelle:

Sharp:

I did a lot of 1it.
How did you present the issue?

Well, essentially just as I tell it to you now.

We actually said several things, and it was more
or less in line with that statement there, that it
was a completely ineffective thing to begin with
because Communists wouldn't mind signing it, that
all it would do would be to drive good, loyal
people away from the university, and it did, in
fact, 1Indeed, that was the time of the great
exodus to Harvard. Henry Rosovsky and Tom
Schelling and Bob Dorfman and other people, all of
whom became famous leaders of the Harvard faculty,
another was David Landes.

The people that you were talking to, like in the
La Jolla Women's Club and Kiwanis, did they accept
those arguments?

Some of them did and some of them didn't. One of
our converts--our most important La Jolla
convert--was General "Howling Mad" [Holland M.]
Smith.*

He seems an unlikely convert.

Well, he wasn't at all unlikely, if you knew him.
He was a wonderful man. He was trained as a
lawyer, he actually had a law degree from the
University of Alabama before he got into the
marines, so he had a very legally trained type
mind. He thought that the Regents were just way
off base. I remember one famous time that he told
us about. He said, "A couple of the good ladies
of La Jolla were talking to me at a cocktail
party, and said, 'We don't understand why those
professors aren't willing to say they aren't
Communists.'" And General Smith said, "Madam, if
somebody asked you to take an oath that you were
not a prostitute, what would you do?" He said,
"They never spoke to me again!" [laughingl

Oh, I bet not.

*See news article on following page, p. 7a San
Diego Jourmnal, March 30, 1950.
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He had a very gruff sort of voice. [imitates the
voice]

Yes. But he was pretty effective.

He was, of course, a great war hero, one of the
greatest. He was in contact with Governor [Earl]
Warren and people in the California legislature.
He really pushed it very hard, at the highest
levels he could reach,

I've seen one of the letters where you had thought
he would make a good regent.

Yes, he would have.

We had one navy regent already. That was
Admiral Nimitz. He was wonderful. He became a
great friend of the La Jolla campus, and we
subsequently named our marine facility after him,
the Nimitz Marine Facility. He was always very
enthusiastic about Scripps, and he did everything
that he could to push it.

There were several high points of the Loyalty
Oath experience, One was, of course, I got to
know the faculty at UCLA quite well, particularly
David Saxon, who was an assistant professor at
that time and really risking his job because he
didn't have tenure; he was risking his job more
than most people. Another one was Carl Epling,
who was chalrman of the faculty.

Right, yes. I saw his name on quite a few letters
you had been sending.

We had this committee of the southern section,
which I was on; I went to lots of meetings. One
of the members of the committee of the northern
section was Mike [Morrough] O'Brien, the dean of
the College of Engineering. He was an old wartime
friend of mine. He didn't quite understand what
the problem was, but he thought he ought to stand
up for the faculty and the faculty's position, and
he did.

Another one was Frank Kidner, who later
became vice president for relations with schools,
or something like that.

They were pretty much the faculty leaders--
both present and past chairmen of the senate and
guys that had paid a lot of attention to the
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senate during their careers. Then there were
people like Mike O'Brien who just got in on
principle. So that part of it was a very happy
experience. What was unhappy was I was
jeopardizing my job because I really didn't have a
job. I was just an acting director, although T
did have tenure as a professor.

There had not been a lot of support for you when
you came back to be director in the first place,
and I wondered, this wasn't going to make it any
easier?

No. [laughing] That's right.
But that didn't matter?

Well, T have some principles, and that is one of
them, the principle of academic tenure. I was
willing to go pretty far for that. Two of my
friends, my two best friends, Karl Rodi and Rollin
Eckis, came down to spend an evening with me,
urging me not to play such an active part, saying
I was jeopardizing my whole future, but I was sort
of in a crusading mood by that time. [laughing]
So I said I appreciated their advice, but I wasn't
going to follow 1it.

Then the alumni organized a so-called alumni
committee that Steve Bechtel was a member of. I
think he was the chairman of the famous big
contracting company, The Bechtel Company. Don
McLaughlin, president of the Homestake Mining
Company, was also a member; he was not a regent at
that time. I was nominated by the faculty
committee to testify before that committee, I
thought because of my Navy experience when I had
cheerfully taken a variety of oaths--probably also
because I was an innocent scientist and at the
same time big and probably impressive-looking.
I've forgotten who else were members of that
alumni committee, but they prepared something
which was called the alumni compromise.

I tried to find out something about that, but I
didn't really understand.

Well, you ought to look at a book by George
Stewart called The Year of the Oath.

When we met before you mentioned the alumni
compromise just fleetingly. You thought that it
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was a very worthy compromise, but I wasn't sure
why.

The compromise basically was that all faculty
members who refused to sign the oath would appear
before a committee of the academic senate and
explain why, and 1if the committee of the senate
thought that they had a good reason, that would be
the end of 1it.

And their tenure would be safe?
Yes, exactly.

If they didn't have a good reason then they
might very well be dismissed, not on the basis
that they wouldn't sign the oath but on the basis
that they were suspected of being or maybe
actually were Communists.

There were people on the faculty, and I must
confess I had a lot of sympathy for them, but I
didn't agree with them, who said that it didm't
matter what a person's politics were as long as it
didn't interfere with his fair-minded teaching and
his research, that no political test should be
applied. After all, the Communist party was a
legal party.

But I felt that it was impossible for a
Communist really to be a fair-minded teacher, at
least in those days, and maybe still, because it's
kind of a religion, it i1s a religion, and religion
in general I think that people sacrifice their
principles for.

I can understand if you were teaching something
like philosophy or even literature or certainly
history--~that would be kind of obvious--but if you
were in the sciences I'm not sure what difference
it would make.

Probably not very much, except that scientists
have ideas too about all sorts of things, they're
usually very bright people; only a small number of
them are so narrow-minded that they think about
nothing except their object of research.

Anyhow, that was the compromise, and it was
approved at a famous regents' meeting at UC
Davis. That was another high point of this
experience. Governor Warren presided at that
meeting, and the vote was iIn favor of the alumni
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compromise. I remember Mario Giannini, the son of
the founder of the Bank of America~--there was
always a Giannini on the board; it was sort of by
right of inheritance--he said, "The flags will fly
in the Kremlin tonight. I hereby resign from this
Board of Regents, and I'm going to spend the rest
of my life organizing vigilante groups to fight
communism."” I think those were almost his exact
words.,

Governor Warren said something I've never
forgotten. He said, "Mario, you don't want to do
that. This is a democracy, and it's your duty to
stay here and persuade us that we're wrong, not to
resign." Giannini didn't answer, but he did
resign.

I took an oath of my own that I would vote
for Warren, no matter what he ran for, from then
on! But I never had a chance because before 1
knew it he'd become chief justice of the U.S.
Supreme Court. He never ran again for office.

Why do you think the regents accepted that

~compromise?

Well, they were looking for a way out. They were
way out on a limb. The problem was, from the
internal polities of it, that it was really
President Sproul's idea to have the oath in the
first place. So far as I could make out, it was
President Sproul's idea to prescribe this anti-
communist oath, the so-called "loyalty oath."

A special oath for university employees?

That's right. He thought it was a way to get the
heat cff the university, and he couldn't have been
more wrong. He quickly changed his mind and
became a leader of the faculty side, but by that
time he'd lost the confidence of the regents, and
he never regained their confidence.

Let me back you up. Why was there heat on the
university to begin with?

Because, you remember, those were the McCarthy
days, and he was persecuting every group that
wasn't strictly conformist, and of course the
university 1is not strictly conformist.
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I had a later experience when we were
organizing UCSD.*# T made a little speech at a
public meeting on the Scripps campus in which I
said that "“the university is a place where you

~have to have all kinds of ideas and all kinds of

people.”"” Jim Archer, the leading alumnus down
here in San Diego, got up and said, "This
university is not going to have any radicals on it
at all. I disagree completely with Dr. Revelle.
We've got to keep it pure", I'm not quoting him,
but essentially he said, keep it safe for Republi-
cans. [laughter]##

I was in really quite hot water about that. The
San Diego Union reported that I walked out on
Archer. I did not walk out on him. 1I'd said
before the meeting began I could only stay a few
minutes because I had another engagement, so I had
to get up for my other engagement, but the Union
thought it was more dramatic to say I'd walked
out. They never apologized for that.

The Union was owned by a man named Jim
Copley, who was very right wing. As I remember
it, they had an editorial approving Archer's
speech.

Yes, that would be in line with the paper's point
of view at that time.

So that was one of the main difficulties I got
into when we were organizing UCSD. [brief tape
interruption after phone rings]

Well, anyhow, that was the end of it, as far
as I was concerned,

A couple of other questions about the loyalty
oath, if I could ask those.

You had mentioned in one of our earlier

interviews about John Francis Neylan and his
relationship with President Sproul.

*University of California, San Diego
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You said that he hounded President Sproul, and
that the president never really recovered or
bounced back from that,

That's what I said just now too.

Neylan was the leader of the anti-Sproul
forces on the Board of Regents, and he was a very
forceful man. He was a big, handsome, big-voiced
man who shouted most of the time, and he just
treated Present Sproul unmercifully during the
regents' meetings. We had an awful regents'
meeting here in the Scripps Institution Library in
which he denounced everything that Bob Sproul
wanted to do.

That regents' meeting was during the loyalty oath?

No, it was after that. It was a year or so later.
He kept right on it afterwards, until finally he
died, I think, or maybe he even resigned, I'm not
quite sure. He was the Hearst corporation
attorney.

I'd forgotten that.

He was a very bad man, as far as I was concerned.
He had a lot of enemies, that's for sure.

Yes.-

I've run across his name quite a few times,
especlally when we were doing the Earl Warren oral
history project, and people either really liked
John Neylan or didn't like him at all; people
tended to take sides.

I can well imagine that he'd have aroused very
strong feelings, one way or the other.

Yes, he did.

One other thing I remember about this loyalty oath
business was I spent practically a whole night
with Jim Archer. He sat in our living room, where
you were a few minutes ago, drinking my whiskey
and getting drunker and drunker and more and more
unreasonable, from my point of view, about the
loyalty oath,.

This was during the time it was goling on?
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Oh yes, during the time of the conflict,
He just came over to talk to you about it?

Yes, after dinner. Between us, we drank about a

fifth of bourbon, and he drank most of it. After
that, he and I were pretty much enemies. Not so

much because he drank my bourbon, but because we

just didn't agree at alll

He continued to oppose some of the ideas about how
the campus would be organized and the kinds of
people that would come?

Sure.

It seems like when people talk about colleges and
universities, it strikes a chord about human
nature, that people end up having very strong
feelings about how universities should operate and
what should be taught.

Sure. And how it should be taught.

And how it should be taught. Whether or not ideas

should be free-flowing or they should be very
strictly limited.

There's always conflict between the town and the
gown, as they say.

It's particularly noticeable in La Jolla, I think.
It still is.

It certainly was. You have a better

feeling for that thanmn I have.

Well, I know when I was an undergraduate here in
the sixties some of us organized into little
committees and went out to meet with residents of
La Jolla, to show ourselves as being just regular
college students and to try to diffuse a lot of
the animosity that was building up about the
Vietnam protest. That was put on top of other
feelings, even when the campus was just organized,
that people were against the idea of having a
university around.

Sure. One very powerful reason was that it would
bring a lot of Jews here. And it did, of course.

Sure, it did.
issues.

I know there were some housing
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Oh yes. The Real Estate Brokers Association, REBA
as they call it, had an anti-Semitic covenant.
They wouldn't show a house or property to a Jew
even for rental, let alone for sale. I made a
speech to them, a more or less famous speech, in
which I said, "You've got to make up your mind.
You're either going to have a university or you're
going to have an anti-Semitic covemant. You can't
have both." And they decided to pretty much
abandon their covenant. But I think the real
reason they abandoned it was that the U.S. Supreme
Court said it was illegal about that time.

You probably covered most of that with Kathryn
Ringrose, do you think?#*

I don't quite remember what I covered, but I
certainly covered this anti-Semitic business, yes.

We never had much trouble with the local
citizens, the Scripps Institution didn't as long
as we were named Scripps, after the loyalty oath
problem, until we tried to buy some land, and then
we aroused quite a bit of antagonism.

Right., T sent you that. Do you remember the
memo ?

Well, that was about city land. This was the land
just south of Scripps, on the beach, which
belonged to Will Kellogg, the trustee of the
Frederick W. Kellogg estate.,

We proposed to buy and did buy about two or
three acres there, where I was proposing to build
a marine biology laboratory. But there was so
much opposition to our getting it at all, that the
regents eventually decided we'd make it a purely
landscaped entrance to the campus and not put any
buildings on 1it.

This was while you were director?
Yes. That was one of the several things which

really queered my pitch for being chancellor, the
conflict T got into about this land, not anywhere

*Revelle interviewed with Kathryn Ringrose of UCSD
in 1984-85 on a project documenting the estab-
lishment of the university.
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anywhere near as serious as the [Jonas] Salk
controversy, but the same kind of thing. The Salk
problem was much later, however., There is a
parking lot on the front part of the land south of
Scripps, but it's all concealed by beautiful land-
scaping.

Anyhow, after the alumni compromise was
agreed to by the regents, we pretty much said that
everything was okay here in La Jolla, and most of
our guys did sign the oath then,

You had mentioned you couldn't remember whether
you signed it or not, that you thought you'd
signed it before you went on Midpac--

Yes, that's right.
—-and I wasn't sure where to look.

That was in April, you see, the alumni compromise.
It all happened very rapidly. Just about two
months.

It did. When I was looking through all the
letters, it was such a condensed period of time,
the last part of February and then all of March
very heavily fought, and then it dissipated.

In April.
In April, yes.

There's one letter that you sent to President
Walter Hepner at San Diego State, and I was
wondering about him and what his role was.*

Well, he refused to take a public stand, for very
good reasons, I thought, although I would have
appreciated it if he had.

He was an ally, then, of yours?

Oh sure. He's a very nice man. I mean, I'm not
trying to put people into categories of whether
they were allies or not, but he was a very decent
citizen.

*See letter from Revelle, dated 29 April 1950, in
Revelle collection at SI0O Archives, 81-16, Box
11.
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He didn't think that a special oath was needed
either?

Oh no, of course not. But he never took a public
stand about it because of his position.

Then from there on I devoted most of my time
to getting the mid-Pacific expedition underway.

I thought we would talk about that next. Are
there some other comments or reflections about the
loyalty oath that you think we should include at
this point or we could go on and talk about
Midpac?

Well, I don't really think so. I think I've said
pretty much everything I can think of, particu-
larly, as I say, the close relationship I
developed with a lot of the faculty at UCLA, and
Berkeley too.

In other words, I think 1if you look at it
historically, that was the time when I was fully
accepted by the faculty, by the academic senate,
as a8 real person because of the prominent part 1
played. I testified before the alumni committee,
for example. I was one of the people chosen to
represent the faculty, and the reason was that
everybody thought Scripps was so pure, so
obviously pure. [laughing] ©No radicals on the
campus, and yet we still felt the same way as all
those goddamn sociologists and psychologists and
political scientists and historians!

Well, if you were accepted as a member of the
faculty, then, through this sort of trial by fire,
what was it like before? ‘

Well, we were pretty much an isolated little place
down here. I remember people like Paul Dodd, who
used to be dean of Letters and Science at UCLA.

He was always saying, "We want to help you out in
any way we can." It always reminded me of the o01ld
joke about "I want to help you out; which way did
you come in?" [laughter] What they really wanted
to do was to have us as completely under their
thumb as possible, although I'm sure they had
good, 1dealistic motives. But that was the way it
seemed to me at least. We were constantly
fighting for autonomy of one kind of another--
autonomy from Jim Corley and autonomy from the
academic senate at UCLA, autonomy from the
contracts officer up there, and so forth.
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Now, that is not undocumented at all because in
the papers that I have seen, especially after
you'd become director, that fight for autonomy is
very clear. I thought we might talk about it
some, but it's not hidden by any means.

No, it isn't.

[laughing] That's right.

It's definitely there.

I feel, in any case, that that was an important
turning point in my career at the University of
Califormnia, that loyalty oath business.

You were coming from the navy--
Oh course, I'd started here at Scripps.

You'd started here, but then you were in the navy
long enough that you were almost not an academic
anymore and then you had to become one again.

Yes.

This issue, did it make you sort of confirm some
of your own ideas about wanting to be where you
were?

Of course. Very much so. They used to say in the
navy, "it goes like this all the time," you don't
think anything of it. But that's different than
being in the university. Very different. That's
a good analysis of yours, that I'd become pretty
navy-minded.

Well, you'd been there a long time, and, from what
I could tell, very busy, very consumed by navy
issues—-

That's right.

--and in your doing some rather innovative kinds
of organizing within the navy, it would seem in a
way to further your allegiance to the navy and
help you think of yourself as a real part of what
the navy was doing.

Yes, but it also helped me grow up too because I
had a lot of responsibility at a relatively early
age.
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IT NOTES ON EARLY EXPEDITIONS

Midpac, 1950

The Ships

One of the things you mentioned about your work
late in the navy, in '46, '47, was you said you
learned how to disburse funds. I would think that
those sorts of skills, once you became acting
director and then on to director, would have stood
you in good stead.

Sure.

I took a long time growing up. [interviewer
laughs] I was not in any way a born administra-
tor, just the opposite, in fact. I had to learn
by doing and by making lots of mistakes.

I thought we might start talking about Midpac.

Well, that's a perfectly reasonable thing to talk
about. That was, as far as Scripps was concerned,
the beginning of our great age of exploration,
which I think was one of the greatest periods of
exploration of the earth, not just for Scripps but
for oceanographers in general, Maurice Ewing at
Lamont and the people at Woods Hole and to some
extent scientists elsewhere in the world, particu-
larly in the United Kingdom, the Soviet Union, and
somewhat later, France. This was an age of
exploration that compares in many ways with the
exploration of the fifteenth and sixteenth
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centuries. Instead of discovering the land
surface of the earth, we were discovering what was
beneath the ocean. Everytime you went to sea you
made unexpected discoveries.

And with Midpac it was quite dramatic.

Yes.

Finding, literally, a mountain range.

Oh, all kinds of things.

A thousand miles long and a hundred miles wide.
Yes.

And it gave quite a bit of good press coverage for
Scripps.

Yes, that's right.

There were a couple of geophysical things
that were more important. But the Mid Pacific
Mountains were certainly the most dramatic.

Let me just start at the very beginning and then
work through.

Well, I've forgotten who had the original idea to
have the expedition. It could very well be that I
had it, but Bob Dietz certainly had a part in it
too. He was working at the U.S. Navy Electronics
laboratory on Point Loma.

One statement I have seen, in 1949 you officially
proposed it in a report to the University of
California.*

I did?

You did. Let me see if I can find it. [brief
tape interruption]

*See report dated 10 October 1949 on pp. 20a-g.
SIO0O Subject Files, Box 6, Folder 35, SIO
Archives.
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core reflect chenges in oceen conditlons and worid climate during the time> .
of deposition. Usinz seismic methods, it is possible to dstermine the
totzl taickness of sciéiments and the nature of the uvnderlying rock, and
thus to gain informetion concerning the history of thc ocean basins over
a very long period. -

Kaowledge of the rate of heat flow from the earth's interior‘is
cesantial to an understending of the procusscs by which greet mountain
ranges are foraud, yet over the three-faurths of the carth's surface
covered by the oceans, we have no informaticn concerning tempersature
gredients in the earth's crust wkich determine the flow of heat.

HMost geological text books state =t the decp sea floor is a flat
end- featureless plain, but vherever modsrr scho-sounding methods heve baen
used, the bottoa has proved to aycﬁzclie;f cczparnble to thzt of the Focky
Mountains or the Sierrs Nevddda To 4tz Hisk, however, for most of the
ocsens cxcept elong established trade racutes.

Next to nothing is known about th: currents in the deep sea or even
vhether appreclieblc tides and currents axist in these abyssal waters. Does
the wave of the tide Vpeak up"™ on thec cortinental shelf, with a consequent
intersification of the inshore tidel currents? Are transient pressure
gradients near the sea surface transmittcd cownward into deep water to give
rise to oscilloting currents? - These ond relcted questions can be finally
znsvercd only by direct mcasurement in the deep ocean.

Until recently, occanographors hove believad thot life in the sea
wos concentrated inm necrshore arcas and inm wators near the surface. Under-
weter sound studics during and since the war, togcther with the investig-,
ations of the Seripps larine Life progre=a, hove shown that many species of
Ifish 2nd other animcls live at mid-dopths scverz] hundred miles from shore
in far greator numbers thaon hes hitherto been suspected. These species
may occur throuzhout ths ocezn basins in numbers comparable to those of
the sardines in Californiz coastal watcrs. If so, they constitute a
notural resource of grect potential veiue to 2 protein-hungry world. To
moke known the cxistence and extent of <ris resourcc would be an important
scrvice to monkind end this can only te done by decp sca exploration with
modern mothods.

-1 -
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One of the chief geps in our understsnding of the generel eirculztion
of the ctmosphure is the pesucity of data on the vertical structure of eir
passes in low lztitudes over the ocean. Suck dete are elmost entirely lack-
ing from the Esstern North Patific. '

The University of California's Seripps Iestitution of Ocesznogrephy
hes become the largest oceenogrephic laboratory in the world, yet up until
now its investigetions have been primerily confircd to a marrow strip of
occen along the west coast of North America. This was nececssary in the
past beccause its single ocean-going research wesscl was not suited for
susteined opcrations on thc high seas, far from shors. It has now ccquired
threoe additional ships, two of which are edmirzbly suited for deep sez
exploration.. Onc of these, the rescarch vesssl HORIZON, is capoble of
crulsing 10,020 milcs without refucling. Her history &s s novol wessel
demonstrated that shco con keep the sea in eny wezther, and she hzs now been
fitted with hauling gcar that enadles her to hendle weights of mony tons at
depths up to 20,000 feet. _ -

N,

Therc are no boundaries within th: oczan; it is a unit and mo part
of it cen be thorou undarst wi;t:h£01+t mowledge of the whole. This
foct has long becen recognized Aou? sts€er zboratory, the Voods Hole
Oceanogrepnic Institution, who heve tekcen the- entire North Atlantic and
the Mediterranesan as their province. . ’

By contrast to the Atlantic, the canirzl and eastern Pacific is
almost completely uncxplored from a modern scientific point of view, but
sufficient is known to indicate the existence of probleams, the solution
of which would be of the groatest importerce in understanding the history
of the earth. For ex:mple: therc occur in the mid-Pacific many flat-
toprcd benks or sca mounts, almost surely plamed off by weve erosion in
shallow water, but now at depths of 2,000 tc ¢,000 feet. It has beun
sugzestod that these may have been cut by weves during pro-Cambrian times
more then five hundrod million years ago, and thot their apporent sub-
mergence was ccused by the slow filling up of the ocean basins with sedi-
ments, or the slow adcition of wnter to the szc by volcanic ectivity.,
Others bclieve that the bottor of the ocaan has subsided over large arecs
in relatively late geologie times, and © tnird school hove proposed thot
the flat tops of tho sea mounts were plened off during the glacial period
when the sec lovel may hrve becn lowered by many thousznds ef feet because
of the locking up of woter in the great ice ezps.
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Proposed Expeditinn

In order to make & start on some of tcese problems, it is proposed
that an expedition .be undertaken by the raseczrzh vessel HORIZON during the
summer of 1950, eacross the North Pacific froz= San Diego to the Mcrshell
Islznds over & total distsnce of some 10,000 miles. About three months at
sec would be required. The primary objective of thc expedition would be
to mcke geophysicael eand geoioglical studies of the floor of the Pacific,
but several othar lines of investigation could logically be included;
perticularly radio-sonde observations of the upper atmosphere in the
eastern Pacific, underweter sound transricssion studics, mecsurements of
internel weves end deep currents vhenever th2 vessel stops for o sufficient
period, and &ssays of the fish and Invertebrate enimel populations.

It is thought that the ocutward voyzge would require 22 days ectual
seiling time. A total of 450 hours or ninetzen days should be available
for the proposad scientific observations at fixed ocean stations, and two
days would be spent a2t & port in the Hawziiasn Islends for refueling and
resupply, making e total of 43 days elapsed time for the voyage.

-
S

The following outline of plenned observetions is given to indicete
the megnitude and type of work to be done. The ectuzl program would be
sufficiently flexible to include suggestions by interested scientists prior

to the voyage end to allow for shlpboard che_rxces in plans depending upon
results obtained. :

'Ihirty-mile long seismic refraction profiles of the sea bottom would
be made at 15 localitiss. By this means it should be possible teo determine
the thickness of sediments aad the seismic wave velocities of the underlying
rocks down to a maximum depth of five to ten kilomsters beneath the sedi-
ments. Techniques for this work have been @eveloped to a high state of

practicability by Dr. Russell W. Kaitt of the Marine Physical Laboratory
of the Scripps Inst:.mtion.

A coring aspparatus, similar to that cev=loped by the Swedish scientist
Kt.llenberg, would be used to collect lonz cores of the sea bottom at approx-
imately 25 localities. ©Swedish experlence has shown that cores up to
30 meters in length may be taken with this ecuipment. In collaboration with
the U. S. Navy Electronics Laboratory, thc Scripps Institution now has avail-

able an instrument of this type and our geologists are gaining experiencs
in its use.

. Measurcments of temper‘.turos at differcnt depths within the bottom
sediments would be mede at each 1ocality where coring is done, using the
aquiprent developed last summer by Dr. E. C. Bullard and Mr. A. E. Mexwell
during Dr. Bullard's stay in Le Jolla. chp currcnt neasurements relatively
" neer the bottom would be undertaken at 15 locelities with equipment beinz

developea by Mr. Willi=m Ven Dorn, Associate irn Oceanography on the staff
of the Scripps Institution cf Oceanography. These would be accompanied by

observations of internzl waves in the th‘....-o"l.ﬂe pade with the deep bathy-
thermogreph.
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Nct hauls for sm2ll fish and invertetreties at different dopths
above and within the deep scattering lsyer would be made whencver the
vessel i undervwey, using the new high-speed collectors developed by
Mr. John D. Isaacs, Associzte Oceznographer on the Scripps Institution
. staff, end his collaborators. These instruzents are now in quantity

production and heve proven most successful in £11 tests made to deate.

Heasurements of the depth ond structure of the deep scattering loyer and
the intensity of sound scattering would be m2de for comparion with the
net heuls. The recording fathometer would be operated continucusly while
the vessel it underway on both the outward and return voyage; the proposed
track of the ship hes been 1laid out in an arez where there are now virtuslly
no soundings of eny kind, let alone 2 contimous profile of the sea bottam.
Approximately 80 meteorological radio-sondt observations would also be teken >
during the expedition, fram the surface up to 30,000 feet or more.

In order to mcke the seismic refrz=ctiorn profides, two ships would
be required; preliminory discussions have already been held with represen-
tatives of the Earth Sciences Division of the Office of Naval Resedrch con-
cerning the possibility that the Nevy can furnish & vessel for this purpose.
The echo-sounding lines would also be much zore valusble if two ships were
operated in parallel at a distonce of about a2 mile, so as to give some
indication of the horizontal trend of the botlom topography.

Navy participation and support would be smply justified by the re-
sults on propegation of low frequency sound (from 3 to 2,500 cycles) over
long distrnces which would be a necessary by-procduct of the seismic
refraction work. These propagation studies would include determinations
of ambient noisc background at low freguencies as a function of sea state
end wind force; mcasurencnts of scattering end reflection from the sea

tton as a function of bottom topography and sediment characteristics;
and studies of focussing, disperdsim and inter{erence pattcrns resulting
from the distribution of temperature end density in the sez water.

The Office of Naval Research has uncertzken to furnish radio-sonde
transmitters, balloons and other equipmert for the meteorological program
as part of the cooperative research projcct between the Department of
Meteorology at UCLA and the Scripps Imstitution.

The second part of the expedition would ¢enter around Bikini Atoll
in the Marshzll Islands. More is known about this ztoll than zbout any
other, beceuse of work there during the sumer of 1946 and 1947 by the
Oceanogrzphic Section of OPERATION CROSSROADS. The results of these .
investigations have shown the grent desirability of drilling & deep hole
_ through the coral sediments of the atoll fown to the undcrlying bedrock.

" The Geologlcal Society of Americe has sat aside 350,000.00 for this drill-
ing project, and has uppointed a committez composed of Harry S. Ledd,
Chairman; James Gilluly; Foger Fevelle and A. I. Leverson, to organize
the work. The toiel cost of the drilling project will probably be in ex-
cess of $200,000.00. Attempts to raisc these ndditional funds have been
postponed until mors is movn cbout the structure of the atoll from seismic-
refraction studies. It is thercfore proposed that e seismic refraction
survey of the northeast corner of the atoll surrounding Bikini Island, end
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of the slope of the bedrock cutside the atoll, be made.

: Some question hcs been raised concerning the gensrality of the
deductions drewn from the Bikini studies, and it would be hoped that a
reconnaissance seismic refraction section could be made across ome or two
other atolls. A thorough investigation of the flat-topped sea wmounts in
the Bikini ares would be carried ocut by rock dredging and by selsmic
methods in en attempt to elucidate the charescter of the rock of which
these strangs features are composed.

It is contemplated that the work in the Marshall Islands area would
require ebout & month, after which the HORIZON would return to San DRiego.
No stops would be attempted on the return voyage, which would last 20 dgys,

but undersea plankton collections, echo-soundings, bathythermograph lowering
and radio-sonde observations, would be tzken.
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ersonnel

In addition to the crew of the Navy ship and the 17 members of
HORIZON's crew, there would be a scientific party of 16, as follows:

3 geophysicists on HORIZON to take seisric refraction
measurements

1 explosive experi on the Navy ship, to shoot charges for
the selsmic refraction studies

1 electronics specialist on the Navy ship to maintein the
fathometer and assist with soundings

2 research assistants (geoloéists) on the Navy ship to take
soundings a

1 geophysicist to measure bottom temperature gradients "

2 meteorclogists t6 make radio-sonde observations
2 marine technicians for plankton hauls a.nd bathythermograph
measurements end general asslstance ~ -

3 pgeologists to collect cores amd dredgings

1 physical oceanographer for deep current measurements

Senior scientists of the Scripps Institution who would participate
include Messrs. J. Frautschy, R. Raitt, R. Pevelle and F. Shepard.
Dr. Harry Ladd of the U. S. Geological Survey has been very much interested .-
in the plans for the expedition and has agreed to send two Geologlcal
Survey geophysicists on the ships. The two meteorologists would be repre-
sentatives of the Department of Meteorology, UCLA.
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Budget

It is estimated that the expedition will cost about £60,000.00,
including $45,000.00 for three months operation of HORIZON and $15,000.00
for equipment and other expenses. The Earth Sclences Division of the
Office of Naval Research has given verbal assurance that it will furnish
$15,000.00 of these funds.

In 1949 the Institute of Geophysics requested the President of the
University to make a grant of $30,000.00 in fiscal 1949-50 for geophysical
exploration of the deep sea. If this money could be made available during
the present fiscal year 1t would go far towards defraying the costs of the
expedition.

Information is requested as to whether the University can meke
available the $30,000.00 requested last year plus, if possible, en - - . .
additional $15,000.00. If this can be done, the Scripps Imstitution would
make a formal proposal to the Office of Naval Research for the rema.ining
$15,000.00 required to undertake the expedition.

It should be added that the Chief of Naval Research has informed
the Chief of Naval Operations and the Commander-in-Chief, U. 8. Pacific
Fleet concerning the possibility of HORIZON spending a month in Bikini
during the summer of 1950; it is anticipated that these authorities will
cooperate in every way to facilitate the work. .Entry into the Marshaeil
Islends area will not be possible during the summer of 1951, however,
because of certaln operations planned there by government sgencies.

Roger Revelle :
Assoclate Director
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[looking at materials] I wrote this when I was
associate director. Carl must have been
relatively enthusiastic about it too.

Well, I wondered about his involvement and exactly
what his role would have been. Would he have
given you the freedom then to pursue this?

Oh sure, oh sure.
This came under the category of work at sea?
Yes.

He was a theoretical physicist. He never
really understand the kind of sloppy way that
oceanography and geophysics are done. He was
very, very precise and always worked from basic
principles, deductively.

And very theoretically?

Very theoretically. Whereas oceanography, at that
time at least, was entirely an inductive science.
You just found out things, without thinking too
much about how they happened!

So we must have been talking about it
throughout 1949. I remember this document. This
is quite a polished document. It's not something
that you just dash off over a Sunday afternoon.

Right. So yon must have been trying to be very
persuasive and complete and asking for UC support.
The last item is level of support.

Yes.

Would President Sproul have been helpful in
certain ways?

Oh sure. He was always in favor of anything good.
Sometimes he wouldn't help very much, but he'd
always be enthusiastic about it!

We'll talk about this more later but perhaps it
fits here too because President Sproul was often

in favor of things that you were doing.

Yes.
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Even with the difficulties of the loyalty oath, of
getting an expedition like this under way, the
hard feelings about one issue didn't carry over
into an expedition like this,

Hard feelings about what?

Hard feelings about the loyalty oath, all the
difficult tensions that produced. Getting
something like this expedition going was more
hopeful, and much more pleasant to consider.

Oh sure.

Well, I was kind of a pet of the regents.
I'm not sure at this particular time that I was,
but within the next few years, we couldn't do
anything wrong at La Jolla! [laughing]

From the papers, it looks like the period from
mid-1950, when Midpac really gets under way,
through your appointment and that first year of
your appointment there are some very good events
and some pretty difficult ones, all in that period
together. I thought we might talk about some of
them.

Midpac, from all that I've seen, looked like
a pretty pleasant time.

It was wonderful, It was a great experience, a
tremendous experience, and really set the pattern
for the next ten years.

The Scripps Institution's longest expedition
up until that time had been to the Gulf of
California--we'd had two expeditions before World
War II to the Gulf of California on E.W. Scripps.
One was sort of a general oceanographic expedition
which Harald Sverdrup led, and the other was a
geological expedition that Fran Shepard and
Charlie Anderson and I organized. Tha was in
1939. So this was a complete change of mode of
operation, the Midpac expedition.

I must have felt, although I don't see it in
the record, that we had the opportunity to do
something that we'd never done before; that is, to
explore the whole Pacific Ocean, very much as
Woods Hole had explored the North Atlantic from a
physical-oceanographic point of view because of
their ship Atlantis. And Maurice Ewing was

starting to do the same thing with his ship,
Vema.
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Was Woods Hole a model for what Scripps might
become in their ability to get out into the ocean,
the deep sea, and really do some very basic kinds
of exploration?

Well, they never really did that at Woods Hole.
Maurice Ewing did. When Maurice was working at
Woods Hole, then they were pretty much like
Scripps, but then they split up and the
geological-geophysical part went to Lamont, and
physical oceanography and biology stayed at Woods
Hole.

Columbus Iselin was the director at Woods
Hole at the time, and he and I were sort of
friends; not really, because he was very jealous
of Scripps. He felt that any money that Scripps
got from the government was money that wouldn't go
to Woods Hole, whereas I felt just the reverse. I
felt that any money that Woods Hole got meant that
we got more money at Scripps, and vice versa. I
was right, of course. By building up together, we
walked over them.

So I wouldn't say that they were a model,
except that they were an example of the fact that
you should study a large part of the ocean, not
just the coastal strip, as most American
institutions had done, up until that time.

One of the issues for Midpac, which is part of
every expedition that you're going to try to carry
out, was money, was the funding for it.

Sure.

And in the papers you can see this writing of
letters that you were doing, trying to get some
money from this group and patch it in with more
money from another group and put it all together
until there was enough.

Sure.

There's one letter that you sent to Allyn Vine and
Beauregard Perkins-~-.%

*See letter to Vine and Perkins, dated 9 January
1950, SIO Subject Files, Box 6, Folder 36, SIO
Archives.
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Right, asking them for more navy money. And they
came across,

They did?
As far as I know.

The main problem there was to get the second
ship. For Russ Raitt's seismic refraction work,
you needed a shooting ship as well as a receiving
ship. Rawson Bennett, at that time, was director
of the Navy Electronics Laboratory at San Diego.
He was my old friend and my o0ld boss in the Bureau
of Ships, but he played it pretty cool. I'm sure
he was thoroughly on our side, but he pretended
not to be, pretended that it would divert his Navy
Electronics Laboratory from its bureau-assigned
responsibilities. [laughing] But Allyn Vine in
the Bureau of Ships, of course, and Beau Perkins
in ONR were enthusiastic supporters. Rawson
really was too, but he wrote a letter to the
Bureau in which he said if they assigned the ship,
[EPCE (R)] 857, to our expedition that it would
interfere with various other projects, and he
wanted authority to do that. Of course they gave
it. No problem.

So we had the 857 as well as the Horizon.
One of the, not exactly the prices we paid, but
one of the lures, the bait for the navy to take
part, was that they could study underwater sound
in a variety of environments--reverberation;

bottom scattering.

And this was really part of their justification
for taking part?

Yes. That was one of their primary jobs, to
understand underwater sound propagation at
different frequencies, and particularly at low
frequencies, We dropped sofar bombs all the way
just to see the transmission through the sound
channel. We took a lot of meteorological obser-
vations.,

So that EPCER 857 participation could be
justified on a strictly navy program, although it
did a lot of other things which weren't part of
the navy's program at all! They had Bob Dietz and
Ken Emery on board who were submarine geologists.
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consequence that she had an enormous fuel capacity
and could stay at sea for months on end., EPCER
857 had a minimum fuel capacity, so it was planned

that we would refuel them about every three or
four days.

Once they got away from San Diego, the navy
ship started to break down, and they wanted to go
back to San Diego. I didn't want them to go back
to San Diego. They were really all right. They
had something wrong with their clutch, so they
could only use one engine. So we would give them
enough fuel to proceed, but not enough to get back
to San Diego! [laughing]

One of the reports you wrote was to Dundas
Tucker.#*

Yes, that was after Rawson [Bennett] left the
directorship at NEL [Navy Electronics Laboratory],
and Dundas Tucker succeeded Rawson. I've
forgotten what job Rawson had next, but within a
rather short time he became the chief of Naval
Research. ##

In the report you tell him that the 857 had gone
in for repairs, and you were doubling everybody up
on the Horizon, trying to get the work done and

not slow down.

That was when we discovered the Mid-Pacific
Mountains.

That was quite interesting because EPCER 857
limped down to the equator with us, and then
limped back to Hawaii, us keeping them in short
fuel rations all the while! Jim Faughn was
captain of Horizon, and he was a master of navy
procedures. He was a retired warrant officer, and
warrant officers are the backbone of the navy,

even more so than chief petty officers.
He was a good choice to be captain, then?

He was wonderful, absolutely superb. He later ran
our NAGA expedition in 1961-63.

*See letter to Tucker, dated 26 August 1950, on
following pages, 25a-c. SIO Subject Files, Box
6, Folder 38, SIO Archives.
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Homolulu, 7. He.
August 26, 1950

Captain Dundas F. Tucker .
Companding Offieer and Director
Us S+ Navy Eloctremics Laboratory
San Diego {52) California

Dear Dundass

The HORIZOR is Just about to shove off on the secend
leg of the™Operstion Mid-Fac} but Lefore we loave I want to give you
a sismary of our work todate and of our plams for the future., «

Both ships arrived hers before noem on Aucust 23rd,”

scme twenly-eight days after leaving San Ciego. Ths total
. distance for the BORIZON was approximately 3750 miles and scmewhat

greater for the 8§7. Our speed when the two ships were in
. snd both proceeding ons engine wes adbock nins knots. This was
 somowhat less thaa ipated and resulved in a slight lengthing of
the time required for getting from epe statiom to anothsr. Ve were
neverthsless able to make obssrvations of reverdberations as a funstiom
of depth below the projester and of frequency over a twenty-four hour
period at six stations and for twelve hours at one station. In addie
tion there were half a dosem or 80 shorter stops where these studies
"were ocarried out, Low fregusncy sound propazation studies were made at
-dlstances from 60 to 100 miles at five stations and at shorter ranres
at three additiomal Jooalitiss, Both the sound propagations and the
scattering studiss were made over a wide wariety of conditions of temp~
erature gradient in the uppsr water layers of bottom types and depth,
apd of.conocentration of organizas. Studiss of ths wariabilitly of ocean
tenperature in the upper mter layers wers made at all the scattering
- - stops oud the hydrographiss of the water, the charaster of bottom
 sodiments, and the déstridutioniof organizms were deternined as frequ=
. ontly as possible. Continuous echo sounding limes were rum by both
-gver paarly the entirs distance excopt for a short psriod when the HIC
eguipnsnt on the 857 was inoperstive. Radio Somds observations were
taken twice a day Tthroughout the orulss. Several balloon sowndings
wont up over one hundred thousand feet and give a good ploture of strato-
spberic temperatures and pressures. SOFAR Bombs wers dropped at howrly -
intervals whepsver the 857 was undermay. I wunderstand that many of the

explosive charges dropped for the souxd propegation runs vers also heard
at the SOFAR Stations. _
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Tie used the neowly developsd " jog log” to measure surface currents at
two hour intervals throughout the cruise. This seems to be a fine
and reliable gadget and may prove to have comsiderabls usefulness,
partioularly for sulmerged submarine navigation. Bathythermograph
observations were taken every two hours by both ships while underwmay
and at half hour intervals whemever the ships were hove to near sach
other. These may glve waluable infozrmation about the variadbility of
Sozmr Cmditiml over nhort duhmu

' Ontbonwm-rnaﬁ-ofﬁnoqutarnIcomterw
»t}nnmanrypmmoidthomuustcdapthorabeubthkbytut
. vm-utﬁmhtimmwmmmwmﬂmw

_ Thanks to pwtwtin.tblnytmmm
,mbigvimhhneordtim,andnmlbonaﬂyforcumnm-

night tonight.

Wehsnt&hnabmmthemscimuﬁopﬂymyt
Cosdy, Youmg and Gibsen and plan to do as much aa we can with a =mingle
ship until the 857 is agein in operating conditiom, This will mean
primarily Bob Dietz's studiss of sea mounts, coring, hydrographic and
biologioal studies, Inwditimwﬂnnhcdubeminpdetfmto
reasure tempersture gradients in the bottom muds. Those measurements
are of great scientific interest becauss knowledge of the differemces in
temperature gradients under the searand under the land is basic to smy
goologialthuorhsotthauighﬁtmnugu.md.hﬁaﬁ. a the

-continmbathmahu

\

Ithmaqootﬁthttb&?ﬂlbmwdryw
'mSoybanbcriorS.nnddnhmdyrormmSvpmrswf. ‘We
_ are hoping she will be sble te Jjoixn us some 500 miles west of here, We
will then transfer her scientifisc party and ss muck of their equipment as
~ possible and continne to Emajalein and the Marshall Islands area. In
order to aocomplish the planned progrea in the Narshalls it will be neo-
essary to reduce the stops enrcuts, aftar the two ships meet. But by tak-
ing agvaxtage of the HORIZOUES low fusl comsumption with two engines we

‘unuabhtopnyamwzupmgeomhmmpmam
'proptgatlnnaulsoinclorm., ‘

ﬁrﬁmﬁpﬂﬁymhhpr@oﬂimhmbhyht&w&tho'
857 after the soiwduloddshofsaptenbors bul:inurdartp_mmlsunhtho
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Avpust 26, 1850

Bonolulu. T. B.

This means work ca & three shift basis and & maximm of presyure %o |
got the ships to see as early as possidle. Te bave also reosived all
poasible support and baoling from ConServPac.

mmwww at all times frem doth
thamvﬂandoidlmmtotmm) 857 X wish partioularly to
oomend Messrs. Batzler, Blaok and Roque for their hard and effective
work in oarrying out the soientific progrmms Aocording to what I ave
‘heard from other nemdves of the party, Black and Rogqus apparently never
glepd during the entire twenty-eigh dayse They acoonplished a great
'dulandmdmpm'nnngtohhmmjohmxw
"up,mwtbyh&ﬂnpwmdmmhmm-tm >
"hours OF BOYe.

cmnmmm also boen most helpful I.ntnry
way and is constantly trying ts maxivize the scientifis resulty; plrﬁ-
cularly those whish might be of direst wvalue to the Eavy. :

: Iftugmnumdwowdiz;tophnmthhmmdbg
of the expedition, I would feel that :my presence here was no longer

nf great importanse and would plan to fly heme from Xwajalein so as to
evoid too great a pilings wp of work at Soripps. If, however, a3 is
perhaps more 1liksly in problems and sny work at sea of the new types wm
are wndertaking, we continue to have our difficulitds, I will plan to
romain oan the tripe If I do retwrn fram Imejalein I would propose that
Russell Raitt aasmums responaibility as expedition sclentist,

We are loaded to the gummles tonight with Bod Diets's

rathhg heterogenous geers I hope only that it is stowed wll emough so
a5 not to be washed overbemrd.

With best perscnel regurds I resain.

Yery Bimmly Yours,
Roger Revells

Aoting Director

cc: Dre Ne Wo Rakestraw

Scripps Institution of Oceanography
La Jolla, California
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I've seen a reference in a letter to Teddy, and I
think it's Teddy Bullard, but I wasn't sure.*

Yes, it is. It must be Teddy Bullard.

That you wrote in October, and you were talking
about an acoustic signaling device that could tell
when you hit bottom--a very basic innovation.

Yes. This was one of John Isaac's inventions.

That's right, yes. And it made me think about
innovations in instrumentation and how important
they were to the progress of the expeditions.

Absolutely.

Oceanography has always been driven by
technology, by new technology. We had a half a
dozen new tools as a result of the wartime expe-
rience, which we were exploiting, on this
expedition,.

One of them was precise recording echo
sounding. Another, it didn't come directly out of
the war, but it came out of the development of
electronics during the war, it was the heat flow
device, the heat probe, as we called it. Another
one was the towed magnetometer. A fourth was the
seismic refraction method of measuring sound
velocity at different depths beneath the bottom
surface, so that you got an idea of the different
layers of rock down there. A fifth was, again,
not directly out of the war, but out of the
development of electronics, the current measuring
device, the so-called GEEK; the geomagnetic
electrokinetograph or something like that was its
actual title., It was invented by Bill Von Arx at
Woods Hole.

Then we had some things that we had inherited
from pre-war time, like the rock dredge which we
used to pull off chunks of the bottom. And there
was a new kind of sediment sampling device, the
Kullenberg corer which came out of the post-war
Swedish Albatross expedition.

*#See letter to Bullard, dated 15 October 1950, SIO
Subject Files, Box 6, Folder 40, SIO Archives.
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All of these things represented new
technology; they made it possible to find out a
lot that we could not possibly have found out
before World War II. Even today, oceanography,
the present prospects for oceanography, depend on
new technologies, primarily satellite
technologies. The sort of in-between slump in
oceanography in the late 1960's and 1970's was
because there weren't any new technologies.

But now we have "acoustic tomography" and the
various kinds of measurements that can be made
from satellites, plus the CTD, the conductivity
temperature depth recorder, plus the expendable
bathythermograph, All these things are new
technologies which are transforming oceanography
again in several different ways.

You had done a lot of adaptation of the ships too,
to make them usable.

Oh sure. Of course. The main thing was the
winches. We had a big dredging winch, then some
so-called hydrographic winches for taking water
samples and plankton samples, and then a
bathythermograph winch for taking
bathythermograms,

Then, of course, we had a recording echo
sounder, plus a fathometer, plus a radar. But the
radar and the fathometer were primarily naviga-
tional devices and they didn't work very well very
far from shore.

Of course, we had to have big laboratories
too because a lot of instruments had to be kept
protected. We had several recording instruments
in the laboratory, as I remember it.

You know, one of the things that I thought we
might just touch on briefly, is the press of the
research, using all of this equipment to the best
and quickest advantage, just to get as much work
done as quickly as you could once the expedition
was under way.

The way we did that was to work twenty-four hours
a day, seven days a week. I don't mean that
everybody stayed up twenty-four hours.

But you divided it wup.
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Yes. Both the crew and the scientists had regular
watches. One of the interesting things I found
out about myself was that I tended to stay up
beyond my watch, so I would gradually go around
the clock, sleeping at later and later times,
until finally I started all over again, because I
was so interested in what was happening, what we
were finding.

Anyhow, we started out from San Diego and
went down to the equator and then back to Hawaii,
and then out to the Marshall Islands where we were
going to do some seismic refraction shooting under
Russ Raitt's direction and also some work on coral
reefs and sampling of the seamounts.

We got down to the equator and back to
Hawaii, and EPCER 857 went into the shipyard.
They sent for their wives and families, thinking
that they would be there all summer, the rest of
the summer. Like all sailors, they weren't very
much interested in going to sea!

No real dedication there.

Well, sailors are like that. Whenever they're
ashore, they want to be at sea. Whenever they're
at sea, they want to be ashore.

I went to the commandant of the shipyard, who
was an admiral, and said this was a high priority
navy project, and showed him my correspondence
with ONR. So he gave the two ships number-one
priority in the shipyard, which was quite
impressive. The result was that Horizon got out

in about three days, maybe less, and EPCER 857
got out in about ten days, much to the chagrin of
the officers and crew of the vessel who, as I say,

had sent for their families.
Were the families there by then?

I never heard what happened, but they must have
told the families not to come when they saw what
was going to happen to the ship., But I never
heard a word about that afterwards. All this
stuff that's in the correspondence about this
great cooperation we got from the officers and
crew of the EPCER was mainly window dressing.

Well, I wondered about that.
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20 September 1950 '
Action to: Dr. Rorris Rekestrecw

Lest Seturdey the 857 joined us, and a heppier end xmore welcoms sight
you cannot imagine. £he come along side &bout noon with meil end other good
things vhich were elso very welcome. On Sundzy we occupied a stetion just N
sbout on the internetionsl date line. &s we lry to, we oscilleted dack end ‘
forth betveen Sunday and Monday most of the day. Very confysing. We hsve
.. now 1eft the area of the Midpac Mounteins end ere steeming on a southwesterly
course toward Bikini Atoll, about 400 wiles awsy. Both ships will arrive
there on September 23 (September 22 your time) in the efternoon. Wesere plan-
ning & dbeech perty for ell hands that evening. Fron September 24 to 29

ahips will core end dredge end teke bottom qhotogrephs cutside the atoﬁ
especlally on Sylvenie Seamount to the northwest. During this period we vill
lecve a group of six people canped on the beach to mcke chemical end geologle
cel studies of underground water end of the solution bzsins between high end
low tide level which ere such e remsrkable feature of the islend. Ve leave
for Ewajalein in the morning of September 29, erriving there on September 30,
vhen aore then hzlf the sclentific perty will disembirk to return hozme by eir.

The two ships will then return to Bikini for ebout ten dcye to conduct a
selmaic survey of the atoll and the surroumding see floor. ¥ith luck, the
HORIZON will be home before the end of October end the 857 e few deys later,
Scientific highligshts during the lest ten dcys include the dredging of about
200 pounds of silicified limestone conteining mumerous shellow weter cleam end
sneil shells from & depth of six thousand feet on top of a seamount _at the
southwest sumnit of the Midpac Mountein range. Further southwest we obtzined
e Kullenberg core in a flat besin at- thirteen thousend five hundred feet, con-
sisting of & few inches of red clay tbove neerly 12 feet of fine grai.ned cal-
cerecus ooze. 4n eguelly long core nerth of the mounteins &t e depth of
fifteen thousend feet was more orthédox, with globigerina cose over red clay.
Ye have now mede seven measurements of tempersture grcdients in the bottom
sedimente of the deep Pecific. At lesst five of these show & tempercture
increzse of ebout seven degrees Fehreshelt per hundred feet, over five times
the average gredient found on lend. Evidently ¢ lot of hert is being conducted
through the see bottom from the ecrths interior. Best regerds to ell,

Signed: Dr. Roger Revelle
SOUTH PLCLFIC RUSEARCH
EXPEDITIOH, M/V BORIZON
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Just to build them up with their bosses.

Sure, yes.

We had a lot of the scientific party on EPCER
857, and they all climbed aboard Horizon
and went out to explore the Mid-Pacific Mountains.

Some of the letters showed that you were trying to
get spares for all the equipment, so that you had
two of everything, in case something broke down or
was Ilrretrievable, and you had the sense of all
these people and all this equipment just wall to
wall.

Yes, that's right.

We didn't have two of everything. Mostly we
had one of everything. Particularly that was true
of the heat probe. We had two kinds of heat
probes, one that John Isaacs had developed, which
was entirely non-electronic, entirely mechanical,
and one that Art Maxwell and Teddy Bullard had
developed, which had a lot of electronics in it.

We lost the mechanical one. There was a guy
by the name of Bill Thompson who was in change of
the mechanical one, and he lost it the very first
time he lowered it over the side. So all we had
left was Art Maxwell's probe, and with that we
managed to get seven measurements. It was very
difficult because you had to stick the thing in
the bottom and not pull on it and let it sit there
for about half an hour and how could you do that?
Well, we did it essentially by being sure that we
had a completely slack line from the surface, but
if we had too slack a line the damn thing would
kink on the bottom.

So you had to keep it just exactly right.

Well, it was impossible to keep it exactly right,
but we did pretty well and didn't get much
wiggling of it, judging from the record at least.
The record consisted of a time trace of the
temperature difference between two points in this
spear that we stuck into the bottom, sort of like
a rectal thermometer, except there were two
thermometers a meter apart. What we were trying
to measure was the difference in temperature
between those two thermometers.
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And that difference, 1in knowing the distance
between the two thermometers, you were able to
measure the temperature gradiant.

We knew the distance, of course.

We had to measure the temperature difference
to about a hundredth of a degree, which we did.
The gradient turned out to be about six hundredths
of a degree centigrade per meter. So that would
mean that in a kilometer there would be a 60
degrees centigrade difference IiIn temperature.

The reason there was such an enormous
temperature difference, which made 1t possible
to make the measurement, was that the thermal
conductivity of the mud, which was mostly water,
was very low. 1In other words, the resistance to
heat transport was very high. The heat
conductivity was almost as low as that of water.
So you could calculate, then, that at greater
depths with less water and more sediment per
unit depth of mud the sediments would have a
greater heat conductivity, and the temperature
gradient would be about twenty degrees per
kilometer, which 1is still a hell of a lot. 1In
other words, in about five or six miles below
the surface the temperature would be of the order
of 200 degrees centigrade, twice the boiling point
of water at the earth's surface,.

This very high temperature gradient, was
completely unexpected, because the accepted
doctrine was that the heat came from radiocactive
decay, and there was a lot of radioactivity in the
continents where the unanium had concentrated but
very little in the ocean, because you had basalts
in the ocean, basic rock which were low in
radioactive materials.

Did you wonder 1f your technology was working
right?

Oh, we thought it was working right, yes. You
could tell that by the record, by the trace.

This was a most surprising and interesting
result. Later, when we worked up the data, it was
quite clear that the heat flow from the bottom of
the sea was at least equal to the heat flow from
the continents, that the two parts of the earth
had the same heat flow. But this meant that in
the ocean you had to have deep-seated convection.
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The only way to get the heat out from the rocks a
thousand kilometers or so below the surface was a
slow overturning of the rocks.

Later, Art Maxwell ran another series of
measurements from the East Pacific Rise to the
Middle American Trench and found a continuous
decrease in heat flow from the ridge to the
trench, which was just sheer luck. He could have
gotten measurements which would have shown the
opposite, but this was what this particular set of
measurements showed. We concluded from these
measurements that there was a huge convection
current going from the mid-ocean ridge to the
trench, underneath the ocean. This 1s really the
basic notion of sea floor spreading, of plate
tectonics.,

Results and Discoveries; Plate Tectonics

So the research that you were doing on Midpac and
making these measurements of these sub-bottom
temperatures was built upon by succeeding
expeditions at other places.

Oh yes, sure.

It takes a long time to be able to put all of this
information together.

Well, there've been thousands of heat-flow
measurements now, and they show something quite
different than we thought at that time. I guess
I've got a blackboard out here. We might just
look at it. [brief tape interruption]##

After thousands of heat-flow measurements had been
made, a very complicated picture was found because
of the hydrothermal circulation in the neighbor-
hood of the mid-ocean ridges. Hydrothermal is

a geological word which means that water circula-
tion 1is due to difference in temperature

driving cold water down and driving hot water up,
in little cells of convection of water. The rock
is badly cracked, and the cracks go down for two
or three kilometers below the surface.

In fact, it has now been calculated that the
whole ocean goes through the bottom rocks near the
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mid-ocean ridges in about ten million years and
that really determines the composition of sea
water, the exchange of salts between the rocks and
the water. A very interesting business. We
didn't expect that at all.

Our second great discovery on Midpac was that
the sediments were very thin, only 100 or 200
meters thick. It had been calculated that the sea
floor is a permanent feature of the earth's
surface and that sediments had been accumulating
there for literally billions of years, so you
could get a very thick layer of sediments, and 1if
you could drill through it you'd find sort of a
record, a diary of the whole history of the earth.
What we found instead was very thin sediments.

Because of this process I just showed you we
now understand it. There is sea floor spreading,
rock being formed at the mid-ocean ridges, moving
across the ocean and sinking (being subducted) in
the trenches. The sediments that accumulate on
top of this rock are literally moving just as 1f
they were on a moving belt, an assembly belt, from
the ridge to the trench, and it takes them about
150 million years to do that. So nothing anywhere
in the ocean is more than 150 to 200 million years
0old. The sea floor is very young. It's not
permanent at all. A completely different concept
from the ideas that were previously held. And
that really came out of Russ Raitt's discovery of
these very thin sediments.

Then, of course, there's been a lot of work
lately, particularly the deep-sea drilling
project, literally hundreds and hundreds of cores
into the bottom, and they never find anything
older than late Jurassic, early Cretaceous, about
150 million years ago.

Art Maxwell went on a famous drilling cruise,
one of the cruises of the deep-sea drilling
project in the South Atlantiec, and he found that
as you get away from the ridge you get older and
older sediments, just above the rocky crust of the
sea floor. The oldest sediments are right near
the continents, the South American and the African
continents, and they're about 150 million years
old. Near the ridge they're only a few million
years old, very recent.

Well, that was an elegant proof of sea floor
spreading and the rate at which it happens. There
are three or four different ways of measuring the
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rate of sea floor spreading. This was one of
them.

Our third great discovery was about the flat
topped seamounts in the Mid Pacific Mountains.
There we found corals, shallow-water corals and
shallow-water mollusk shells, which were late
Cretaceous, about sixty-five million or seventy
million years old.

Harry Hess, who had originally discovered
these flat-topped seamounts, called them guyots,
[spells out] after a geologist who had been an
early professor at Princeton. There's a Guyot
Hall at Princeton. Harry thought they might be
early pre-Cambrian, that they might have been
there on the bottom of the sea for two or three
billion years. In other words, they were the
original sea floor, peaks on the original sea
floor which had been submerged by the gradual
accretion of sea water, as more and more sea water
came out of the interior of the earth.

Ed Hamilton, one of our scientific party on
Midpac, showed that the corals were, as I say,
about seventy million years old, and that the sea
mounts had sunk during this relatively short time,
geologically speaking, from the surface. These
particular corals could only grow in shallow
water, within, say, the top twenty-five meters.
The same way with the clams. They were all
shallow-water clams., So the tops of these
seamounts had sunk 6000 feet, 2000 meters, in
sixty-five or seventy million years. They were
very young, not old at all, in geological terms.

The whole Mid-Pacific Mountains, for example,
were formed during the last eye flick of
geological time, compared to the rocks on the
continents. That's true of everything in the
ocean. There's nothing very o0ld anywhere on the
deep sea floor. '

Not so much now because people are used to the
idea of all this heat and sedimentary exchange in
the ocean, it's not such a new idea, though it
keeps getting refined, but when you were first
describing it in 1950 it would have seemed quite
startling--the existence of a mountain range and
all those things.

It sure would. It was revolutionary. Nothing
that we expected was true. Everything we didn't
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expect was true. The sea floor was young, not
old. The sediments were thin, not thick. The

"heat flow was high, not low. The bottom was

rough, not smooth, and so forth.

And the fact of the continuous change. People
like myself, who know very little oceanography,
think of the ocean as having a permanent floor.

Yes. Whereas it's constantly being replaced,
renewed by interchange with the earth's mantle,.

The concept of plate tectonics turmns out to
be of the very greatest importance for the history
of 1life because if we didn't have the renewal of
the sea floor, the earth continually renewing
itself, pretty soon all the nutrients would be
buried in the deep sea sediments, and living
things couldn't find anything to eat. Plants
wouldn't have any phosphate or any potash or any
minor nutrients; because the nutrients would all
be buried with organic matter on the deep sea
floor. So life just couldn't persist. The
persistence and continuing development of life
really depends on the existence of plate tectonics
on the earth.*

Plus the fact that carbon dioxide 1is
continually being ejected from the mid ocean
ridges and volcanoes near the subduction zones,
Carbonate sediments are being swallowed up in the
subduction areas, and then carbon dioxide is
released again in volcanoes along the mid-ocean
vents and along the volcanoes that come up on the
island arcs, on the landward side of the deep-sea
trenches.

So the whole concept of plate tectonics is a
marvelous paradigm for the way the earth is, and
the way 1life is.

I've done just a bit of reading about plate
tectonics, as sort of an overall system,
describing what happens underneath the oceans and
the relationship between the continents. It's not
easy to understand, certainly, but it's plausible.

*See John F. Dewey, "Plate Tectonics" Scientific
American, 226 (May 1972, No. 5), pp. 56-68,
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Yes, that's right!

One of the great problems 1is how the
subduction actually takes place. What the
geophysicists think is that as the lithosphere
gets cold, 1t gets heavy and actually sinks
because it's heavier than the underlying rock, so
it just goes down. And that starts the convective
process.

Are there other comments about Midpac that you
should make?

I was thinking that we might contrast this
early, important expedition with one that happened
later on in your years as director to get an i1idea
of what some of the differences were.

But if there're other things about Midpac
that you want to discuss, we should do that first,
and then move on.

Well, we did a lot of other things. Bill Menard
and Jeff Frautschy were on the ship too,

You see where the Hawaiian Islands are?
[referring to world geologic map] This is not a
topographic chart but it shows you the ages of the
rocks at different places. Here in the west
Pacific, you get early Cretaceous rocks, and here,
on the east side of the Hawaiian Islands, you get
much later, so-called Tertiary rocks. Here are
the Marshall Islands, somewhere around here. What
Bill and Jeff did was to come home along the
Mendocino escarpment and trace that famous scarp.
They now call it a transform fault. We didn't
know what it was then.

It turned out later that Ronald Mason, who
first appeared on our doorstep during the
Capricorn expedition in 1952-53, managed to tow a
magnetometer in a large area off the Califormnia
coast, and he found a series of magnetic stripes
on the sea floor, and that's what those different
colors are, the stripes, although it's very much
simplified., These stripes turn out to be rocks of
different ages which were extruded during times
when the magnetic pole was in the north hemisphere
and other times when it was in the southern
hemisphere. So you get what are called magnetic
reversals about every 700,000 years, less than a
million years. And in the Mendocino escarpment
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THE MID-PACIFIC EXPEDITIOF OF TEE UNIVERSITY OF CALIFORNIA
AND THE U. S. NAVY XLECTRONICS IABORATORY

Two vesssls participated in the expeditien to the Mershall Iih.nd.l.
the Scripps Institution vessel BORIZON and USNEL's EPCE(R)-857. A total
of over 25,000 miles of continuously recorded soundings was made during
the expedition. Soundings in the deepest water were obtained even under
storm conditions. The submarine topography was found to be irregular
over about 80 per cent of the area covered, the remaining 20 per cent
being very flat. Indications are that the topography over much of this
area could de of use to navigation provided adequate charts were avall-
able. Several large seamounts were discovered. ' Well-rounded rock frag- * .
ments were found on flat-topped seamounts (guyots) between the Eawaiian
Islands and the Marghalls. A series of detailed spunding lines were
made across & NE-SW trending ridge which lies west and-south of the
Howailian chain. This ridge, tentatively called the Mid-Pacifie l(oun-
tains, has peaks which rise to within 450 fathoms of the surface, and
hes & maximum relief of over 2,30C fathoms. Some of the scamountsnhad
flat tops; dredgings ylelding reef corals and shallow-water shells prove
that these flat-topped areas wero once in shallow water.

Seventy-five cores up to 24 feet long were obtained during the trip.
Most of them were in deep water, .ths deepest being 3,200 fathoms., Many
of the cores showed altornating layers of different types of sediment.
Near the seamounts several of the cores contained sand and even gravel
layers. In & majority of the deep~ssa cores one or more volcanic ash
layers occurred. In a number of places cores penstrated ornly a small
amount of sediment before encountering rock. Some of this rock, which
was badly weathered, was found in the bottom of the cores. Indications
are that many centers of vulcanism have existed in ths Pacific in rela-
tively recent time and have produced lava and voleanic ash which cover
the sea floor in many places.

Dredging and coring around Bikini and the adjacent Sylvania Seamount
showed a great deal of hard bottom. Even at 2,500 fathoms on flat bottom
ezt of Bildni, the corer drought up fragments of coral. Volcanic ‘rock
coated with more than 4 inches of manganese was found.in &11 dredgings on
the edges of Sylvania Beamount, Several large fragments of reef coral
were obtained on the saddle near the base of Bikini atoll. In a cors
at 1,570 fathoms on the slope of Bikini volecanic rock was found below
5 inchee of globigerina ooze., A photograph indicated ripple marks on

Sylvania Seamount at & depth of 750 fathons !l'hsse are the deepest
ripples yet discovered.

Evidence that the sea floor 1s a zone- of weathering was obtained not
only by the discovery of the weathered rock, but also by chemical studies
of the interstitial water in the sediments, These contalned up to one
hundred times as much 5102 as the overlying water, plus considerable free
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ferric hydroxids, and had a much lpwer pE and higher oxidation potential.

than the overlying water. All of these findings indicate solution of the
bottor materials, -

Geophysical investigations, made by refraction shooting using doth
vessels, show that the total thickness of sediments east of Eawaii and
the mainland varies between about 1,500 and 3,000 feet, The sediments
showed an increase in thickness towards the equator. Two major discon-
tinuitios are found in sound velocity, one at the base of the sediment
layer where the velgcity increases to 6% kilometers per second, and an-
other at a depth of 4 ts 6 kilometers where the valocity is closa to 8
kilometers per second.. . : i

Investigations of the surface currents during the expedition nhmd
that, contrary to previous ideas, the equatorial currents have consider-
able north-south components. Using the geomagnetic electrokinmstograph
( jog-log), velocities up to 2 knots wers measured in ths eqmtoria.l counter‘
current.

S

Investigation of the deep scattoring layer showed that there are act-
ually & series of deep layers which vary in thickness, depth, and char-
acter of organisms producing the scattering. Also 1t was found that while
some of the organisms producing the layer move to the surface in a diunrnal
ocycle, others stay at great depths. . During the daytime schools of ¢rgan-
icms often appeared as "blurbs" on the echo sounding records at depths of
.10 to U0 fathoms.
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there are enormous displacements of these magnetic
stripes, which are the transform faults,. [brief
tape interruption]

The main thing I would say about Midpac, to
end up with it, is that because of its success we
had a series of expeditions at least once a year
from then on, for the next ten or fifteen years.

In 1951 there was something called Northern
Holiday, which was led by Warren Wooster. In 1952
there was Shellback. I don't remember who led
that. And then the Capricorn expedition, 1952-53.
That was really the last time I was involved with
an expedition as a sailor. After that I became a
backstage type, getting other people to go on
expeditions.

Capricorn

Capricorn was a marvelous experience also.
There we had our own two ships, Spencer F. Baird
and Horizon.##

We first went out to Bikini with Horizon, and
Horizon took part in the first tests of the
hydrogen bomb in 1952. John Isaacs was out there
and Bill Bascom, Walter Munk, and several other
people but they are the ones I remember. Then we
were joined in Bikini by Spencer F. Baird, and on
Baird were Gustaf Arrenhius and Bill Menard and
Bob Livingston, as a physician. And Bill Reidel.
Most all of our geophysicists and geologists were
on that Capricorn expedition. Russ Raitt was out
there at Bikini and later on the entire expedi-

tion.

As I mentioned before, one of the things that
John Isaacs and Walter Munk were concerned about
was whether the big bomb would trigger a land-
slide; they conned the navy into spending a lot of
money to prepare to move people off the Mid-
Pacific islands if there should be a huge
landslide and a consequent tsunami. They made
quite elaborate preparations, at a cost of tens of
millions of dollars. I was worried about it too.
We all were because there evidently had been
landslides on the atolls.
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Walter and Bill Bascom sat out in two small
boats with wave measuring devices hanging a good
ways below the surface. They didn't get any
signal at all, and pretty soon it started to rain
radioactive water, so they were taken off the
boats and put on Horizon.

Anyhow, we started from the Marshall Islands
and went down to the Fiji Islands and then to the
Tonga Islands and then north to Samoa and east
across the South Pacific through the Cook Islands
to the Tuamotus, and then north from the Tuamotus
to the Society Islands, to Tahiti, then northeast
from there to the Marquesas, and then home across
the central eastern Pacific, doing all the things
we did on Midpac, essentially a repeat of the Mid-
Pacific expedition but in a different area.

We had a new big winch on the Baird; this was
our principal technical change. The winch held a
tapered wire rope forty thousand feet long. It
also had a spooling device that enabled us to
spool different sizes of wire. What we had was a
series of pieces of wire of different sizes all
spliced together. The reason for that was that at
that time it was impossible to build such a long
wire rope of constant diameter that would support
its own weight.

It would have been just too heavy?

If it were hanging down for 35,000 feet or so, it
would have weighed twenty or thirty tons. A rope
that was small enough to have that much wire and
not weigh too much wouldn't support itself, so
what we had was a big cable at the inner end and a
small cable at the outer end, and then it would
support itself. But the outer end had to be big
enough to hold the weights that we were going to
lower, the dredge and things like that. So we had
at the outer end, as I remember it, about a 3/8
inch diameter cable and at the inner end about a
3/4 inch cable.

This winech didn't work very well,
It would kink at the places where--.
Not at the places where it was spliced, but it
would overrun like a fishing reel, and then we'd

get a snarl, a huge snarl, right there near the
reel, near the winch itself,.
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I think about the worst twenty-four hours I
ever spent in my life was when we had something
like 35,000 feet of wire out and the wire kinked;
it snarled right near the drum. So we had to cut
the wire and splice it. That meant you had to cut
the wire and hang onto about ten tons of weight by
wire clamps. We had enough unkinked wire inside
the wire clamps so we could splice it. This took
about twenty-four hours, and it was a nightmare
because we were always afraid the damn wire clamps
would slip.

You know, you think of oceanography as quite
elegant--

Yes! [laughing]

—--with masterful discoveries, brilliant ideas, not
of brute strength and having just the simplest
problems.,

Oh yes, particularly when you're dealing with very
deep waters., We were right over the Tonga Trench,
which is one of the four deepest places in the
world.

There are four trenches that are all within a
few hundred feet of each other. The Marianas
Trench east of Guam, the Mindanao Trench east of
the Philippines, the trench east of the Kuril
Island and Japan, called the Kuril-Japan Trench,
and the Tonga Trench., They're all around 35,500
feet deep, within five or six hundred feet. The
officially deepest one is now the Marianmas Trench,
but it could be that somebody will find an even
deeper hole in one of the others by maybe fifty to
one hundred to two hundred feet; the difference
doesn't amount to very much.

We were trying to get some samples from the
bottom of the Tonga Trench when this accident
happened. We did bring up a sample of rock. The
trench was empty of sediment. It was just bare
rock down there. Probably there were some
sediments, but very little. On the side of the
trench Bob Fisher found a huge flat-topped
seamount, which had actually been subducted into
the trench, so it was part of the way down the
trench with a sloping top. It was because of its
having been subducted that its top was well below
the surface. He did a lot of work sounding and
surveying that trench and exploring what its
bottom was like.
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You think of trenches as huge gashes 1in the
sea floor, but of course they're rather flat.
They're about twenty miles wide, let's say, and
about seven miles deep, something like that.

So they're fairly predictable in what they are
going to be like?

More or less, yes. Pretty much, in fact.

Some of them are flat on the bottom, because
sediments have been accumulating in the center of
the trench, but the Tonga Trench was virtually
free of sediment, so it was V-shaped.

And there's a reason why it didn't have any
sediment?

Probably there was no major source for sediments.
The one that has a lot of sediments in it 1is the
Acapulco Trench off Central America, which may
even be a decaying trench, one that is not being
actively formed by subduction at present. The
reason that you don't have much of any sediment
in trenches is that sediment is constantly being
sucked down into the bowels of the earth, as the
saying goes, by the subduction process.

. So they're constantly in the process of disappear-

ing?
That's right, yes. The sediments are.

They sound a lot like marshes, in some ways,
because marshes are always in the process of not
being there anymore.

That's right.

Well, the trenches are there, and they
presumably stay there for a very long time, like
hundreds of millions of years, but there's a
continual renewal of the material in them.

Scientifically on Capricorn, I don't think we
made any new discoveries of the same magnitude as
Midpac, just a lot more of them, a lot more under-
standing.

The most interesting things were the more
human things, like, for example, spending
Christmas in the Tonga Islands and having a feast
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with Prince Tungi. He was the son of the reigning
monarch, Queen Salote, but Queen Salote was in
England watching Queen Elizabeth get crowned. So
he was the head man, the de facto ruler while we
were there, and he gave a big feast for us on his
island of Tonga Tabu, a luau I guess they would
call it. That was a very pleasant occasion with
beautiful Tongan girls, one Tonga girl per man,
kneeling by you and feeding you from banana

leaves used as plates.

An experience you wouldn't have gotten in America.
That's right!

Another thing I remember was the Marquesas
Islands. There was 'a book I read when I was a boy
called White Shadows in the South Seas by a man
named Frederick O'Brien which pointed out that the
Marquesans were a dying race, they were disappear-
ing very fast. But by the time we got there,
there were quite a few of them, but they were all
relatively small people. I don't mean four feet
high, but ordinary-size people instead of being
the large Polynesians that one would expect.

There was a man there named Rob McClintock.
the Deep Pacific. He'd been there for fif?§—__
years. He sold shoes to the Polynesians, and he
said that during his tenure in the Marquesas the
average shoe size had gone down from about twelve
to eight. It was quite clear what had happened,
it was that there had been a seminal immigration.
A few Chinese had emigrated to the Marquesas and
married native women and they had had some
descendants, and these descendants had survived
and multiplied, whereas the ones that didn't have
some Chinese blood in them died. And, of course,
the Chinese, at least from South China, have
relatively small feet; they're relatively small
people. It was a very interesting anthropological
phenomenon. The population was growing pretty
fast with this new race of part-Chinese people.

That's the kind of anthropological evidence that
isn't particularly scientific, but it's so
obvious--.

Yes. I've never seen it written up, but I think
Helen Raitt tells about it in her book. That's a
wonderful book.
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I was fascinated by the Polynesians and how
they lived, particularly in Tonga and particularly
in an island called Vavau, which 1s one of the

" northern Tonga Islands.

Another thing I remember was coming up to the
most northerly of the Tonga Islands, separated
from the rest of them, and we were approached by a
small boat. They had a sick baby on board, a sick
child on board, very sick, and we had a doctor,
Bob Livingston. The baby was dehydrated, had
diarrhea, I guess, maybe even typhoid. Bob took
it ashore, and, we never knew, but he may very
well have saved its life. Bob Livingson is now on
our faculty here at UCSD.

In the medical school?
Yes, in the medical school.

Why had they come to your boat? Did they come
knowing there was a doctor aboard?

I think they just saw it was a lot of white men
and they thought the white men might be able to do
something. I think it was as simple as that.

Then, one of the other experiences I remember
was at a place called Palmerston Atoll. Did I
tell you about this?

I don't believe so.

Palmerston Atoll is a very isolated place in the
South Pacific, one of the easternmost of the Cook
Islands. The Cook Islands are scattered over
millions of square miles. Palmerston is a place
that had been settled by a white man named Ben
Masters. When we hove to off the atoll, three
boats put out from the lagoon and came alongside
one at a time. When the first boat came
alongside, a little brown man got out and said,
"Hello, I'm Ben. I'm out of the first wife.”
After a while another little boat ‘'came alongside,
another little brown man got abroad and said,
"Hello, I'm Will. I'm out of the second wife."
And a little while later Charlie, out of the third
wife, arrived in the third boat.

This man, Ben Masters, had settled on
Palmerston Atoll with three Polynesian women
around 1860. Now there were four hundred
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descendants, but there were only seventy-five of
them on the island, on the atoll. The reason for
that was that about every twenty years or so they
were wiped out by a hurricane, and their coconut
trees were knocked down. The only thing they had
to eat was seafood from the lagoon and the
surrounding reef and it would only support
seventy-five people, that was the carrying
capacity of the atoll. So anybody in excess of
that they'd ship off to one of the other islands,
including New Zealand and all over the South
Pacific. That's where the other 325 descendants
of Ben Masters were, but there were seventy-five
of them there on the atoll.

We had a lot of fun there because we decided
to make the first survey of the place since
Captain Cook. The only document we had was a
chart, which said it was based on an Admiralty
Survey in 1769. The only Admiralty Survey of 1769
was of course Captain Cook's. His ship, Endeavor,
was the only British ship in the Pacific at that
time. He had claimed that there were very strong
currents around the atoll, two-knot currents.
Then there was a later report, one hundred years
later, in 1870, from a ship that had come there,
and they said they couldn't find any currents at
all, We didn't find any currents either, so we
decided to make a survey, and we did. We found
out that Captain Cook had been wrong in his
navigation by about three miles. It was quite
obvious why he was wrong, he was using a sextant
to sight on coconut trees, and as you go around
the atoll, you think you're sighting on the same
tree, but in fact you're taking a fix on quite a
different one.

So all your measurements would be off, then.
Yes, that's right.

We could make a much more precise survey
because we had recording echo sounders that

enabled us to chart our way along the bottom.

So you were doing a little map making along the
way.

That's right. We made a map of the atoll, and we
had the great satisfaction of out-navigating
Captain Cook! [laughing]
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He was a wonderful man, a great explorer, a
very humane and intelligent man,

This has nothing to do with my story, but he
took a very dim view of scientists after his first
voyage, and the reason he did was that he had a
young minor nobleman named Sir Joseph Banks on his
first voyage (Banks later became president of the
Royal Society and was president for forty years.)
When Cook was about to start on his second
expedition, Banks wanted to go again, but he
wanted to bring his mistress along also. He
decided that in order to make her comfortable, he
needed to build a big house on the stern of
Endeavor. They did that, but when they took her
off the ways into the harbor, she darned near
turned over, she was so top heavy.

So Captain Cook, I don't know what he said,
but he must have said something like, "Get that
goddamn thing off of there, and make it fast!"
They did take it off, and Banks didn't go on the
voyage. Ever after, Cook took a very dim view of
having scientists as part of his party!

Well, Banks hadn't made a very good impression on
him.

Not after his proposal to build this house.
Captain Cook probably didn't 1like it to begin
with, and when the boat just about turned over in
a slight seaway in the harbor, that was the end of
it.

There were a couple of other interesting
things about Capricorn. One was a place called
Falcon Island, which was a disappearing volcano.
Sometimes 1it's above the surface, and sometimes it
isn't there. 1It's a typical guyot, really, only
one that hasn't submerged yet. After an explosion
it's covered with volcanic ash which at first is
maybe three or four hundred feet high above sea
level. Waves come along and wash away the ash, so
it's then maybe fifteen fathoms below sea level.
Less than that. About ten fathoms.

Walter Munk and our other scuba divers were
diving on this Falcon Bank. By that time it was
called a bank. When it's below sea level, it's
called Falcon Bank, when it's above sea level,
it's called Falcon Island. Walter was measuring
the temperature of the rock there, which was
presumably quite hot because it was a young
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volcano. He looked over his shoulder and there
was a shark watching him, looking over his
shoulder, reading the thermometer! [laughing] So
the only thing to do was to keep om reading the
thermometer and tell the shark to go away, and it
did, so he got back all right.

Walter had some pretty interesting experiences,
between that and being in the small boat and
missing the signal on the recorder.

That's right,

Things really happened to him.

That's right.

One of the crosses I had to bear on that trip
was B1ill Bascom. He had had an operation a few
months before, and they'd sewn him up again. He
had an inoperable cancer, a huge cancer on his
hip. We all expected him to die at any time, so
we were very considerate of him, but he was his
usual ornery self! I made him chief scientist of
Baird--we had a chief scientist on each ship--and
he was prepared to die, so he was very reckless
and took all sorts of terrible chances, not only
with himself but with other people too,
particularly with the heavy wire cables; if they
break, they cut you right in two when they slip
across the deck. He would work with them over the
fantail and things like that.

I remember one time I said or somebody said,
"Bill, you're awful hard to get alomg with," and
he said, "If you think I'm hard to get along with,
what do you think about me? I have a hell of a
time getting along with myself." He later
mellowed quite a bit, and did many wonderful
things, including inventing the method for deep-
sea drilling.

Having someone like that on a ship like that would
certainly change the whole atmosphere on the ship,
I would think, because of the kinds of chances he
was taking.

Yes, it was not easy.

But we also had Helen Raitt on board, and she
was a civilizing influence, as many other women
would be. It's a tremendous difference what just
one woman makes, but in her case there was also a
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loving influence. She was a very warm-hearted
woman.

The book that she wrote is written with a great
deal of warmth and liveliness.

That's right. She was like that. She couldn't
write very stylish English, but she had such
wonderful stories to tell. The book was very
nice.

One other place we dived was called Alexa
Bank, north of the Fiji Islands. That was very
interesting. It was a miscarriage, an aborted
atoll, an atoll that never made it. It was abou
ten or fifteen fathoms below the surface. The
water was so clear you could see right down to 1
There were special kinds of corals that lived at
those depths, but they couldn't grow up to the

t

t.

surface, the bank had sunk too fast. Bill Bascom
and Walter Munk and our other divers dived on that

bank and had a very nice time.
Did you ever do any diving?
Never did.

Was there a good reason for that?

No reason, except I'm not a very good swimmer, and

you really have to take Scuba lessons to dive.

In

fact, one of the things we did here at Scripps for

many years, and probably still do, is to teach
Scuba divers from all parts of the University of
California how to use a Scuba.

That started while you were director, didn't 1it?
That effort?

Sure. Scuba started at that time, and that's why
the teaching started! Our first diving instructor
was a man by the name of Connie [Conrad] Limbaugh,

whom you may have met, if you were here.
No, I didn't.

Maybe not, because he was killed in the early
sixties.

In a diving accident?



Revelle:

Sharp:

Revelle:

46

Yes. He went over to France to visit Jacques
Cousteau and his group, and they were diving in a
cave somewhere on the Mediterranean coast of
France. Connie was one of those guys who had no
fear at all, and he went into the cave and got
lost and went the wrong direction and ran out of
air, and they finally found him up against the top
of the cave, with no air.

Bill Menard was there, looking for him, and
our other divers were too, I was in Paris at that
time and I spent a week, talking with Jacques
Cousteau about three times a day, about what we
were going to do next, looking for Connie. Bill
Menard said he was scared to death going into that
cave because there were many different passages,
and you didn't know which was the one that led
out, you couldn't see.

How very frightening.

Oh, it was. It was terrible.##
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ITIT APPOINTMENT AS SIO DIRECTOR, 1951

Putting SIO on the Map World-wide

The appointment, as you could tell from some of
the correspondence, was vigorously opposed by
several faculty members here, and I think for good
reason.* At least I think they were quite sincere
about it. As I said, I was very poor at keeping
or breaking appointments, and I was pretty
headstrong. I wanted to have my own way about
many things, I hadn't really learned how to
manipulate a committee, which I did learn later; I
got very good at 1t, in fact.

They kept on writing letters to President
Sproul about how almost anybody would be a better
director than me, and particularly a guy named
Harry Ladd, who was one of the principal
geologists in the [United States] Geological
Survey, and a good friend of mine, a very good
friend of mine. I didn't know about this, any of
this; it was all done without my knowledge. So I
didn't know about Harry Ladd.

Was Harry Ladd actually interviewed?

I don't think so. I don't really know though, but
I don't think so.

*See letter to Sproul, dated 12 May 1950, on pp.
47a-b, Robert Gordon Sproul Collection, The
Bancroft Library.
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Dear Er. Sproul: |

We note that the Scripps staff has been asked to sign a statement
indicating approval of Dr. Revelle'!s administration and urging his
appointuent to the directorship. Some of the signaiures probably
represent a very real and definite endorsement. The lack of our

. signatures means of course that we have not changed the opinion,
already expressed, that his appointment would not be in the best
interest of the Institution. %e hold him in high regard as friend
and as colleague. e have cooperated heartily with hkim as Associate
Director and as Acting Director and would make every effort to
contimue such cooperation should he be appointed Director.

We have avoided detailed expressions of opirions regarding Dr.
Revelle's candidacy, but feel that it is now desiradle to mention
.. some of the reasons why we have not favored his appointment as
. Director,

(1) The active and obvious campaigning has displeased us.

(2) Offsetting favorable qualifications that the Scripps staff
has already noted, are some glaring administrative Zaults, including
marked inconsiderateness of the time and convenience of others. In

. fact, he seems to have almost no conception of time, either in
meeting appointments or in closing meetings. He is often inconsistent,
as in making sudden changes of assigmments, sometires with hardly any
notification to those previously given the responsibilities. He often

. organizes meetings poorly. Out of a generous heart he added to the

staff a psychopathic misfit who had been dropred from NEL (other
appointments, however, have been wise). 3y his owr. admission Dr.
Revelle is not a very efficient administrator, a fault vhich has been
recognized by both Dr. Sverdrup amd Dr. Zckart.

(3) Dr. Revelle's occupations, including extramural interests,
take him away from the Institution a lerze proport<on of the tine
and keep him so rushed when &s in his office thatl 2zpointrents often
prove difficult, perticularly during ordinzry hours. .e fear that
with the tightening international situation this difflculty will be
accentuated, ‘

(4) .Vhereas full consultation is often held with parties
concerned, some actions have been taken that seex arbitrary to us. -
. Siiidlarly, though the committees that he set up nave often been
' - accorded appropriate assignuents, at tires, as in the last submission
of the budgets, the cormittees have not been cor.s.xlt.ed or even
apprised of action taken.
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(5) It is felt that Dr. ilevelle's actions have resulted in the
loss of some major subsidies for iiportant scientific work at the
Institution.

(6) Dr. evelle's impetuous enthusiasm and crusading spirit
comnend respect, but throughout his carezer have led hin repeatedly to

© drop a major project in rid-stroaz when 2 wors appealing enterprise

caught nis imeginative attention. lie feel that he lacks perseverance.
'his failing is largely responsible, we thinlk, for his limited
scientific ocutput, and also affects his edministrative projects.

(7) There have come to our attention indications that Dr. Revelle
would not live up to our ideal of a director who will lead the
Institution forward on a broad and well-balanced line.

At your convenience, we should appreciate an opportunity to discuss
with you this and other matters important to the future development of
Scripps Institution. '

Sincerely,
b .y -

', " e
T TR

Denis L. Fox, Professor of Biochemistry

Al L Nt

L. Hubbs, Frofessor of Biology

Francis P. Shepard, Professor of karine Zeology

[N .

Claude £. ZoBell, Professor of ricrobiology
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They did offer the job to Teddy Bullard--by
"they" I mean the university--and Teddy turned
them down and strongly recommended me, according
to the correspondence. I haven't seen the cor-
respondence, but Deborah Day has it.*

This hung on, this impasse or this conflict
hung on even after the loyalty oath controversy
and after the Mid-Pacific expedition, and it was
not at all clear that I would be appointed
director. This was quite an important job in
oceanographic circles or in marine biological
circles, so there were a lot of rumors flying
around the country about it. I think. Although
didn't ever hear very much about it.

(L]

Finally my friend Lionel Walford, Burt
Walford, who was the chief biologist for the Fish
and Wildlife Service or the head of the research
part of the Fish and Wildlife Service, said, "What
you've got to do 1s to have a conference about the
future of the Scripps Institution, and if you
really put across that conference successfully
that may cause the opposition to evaporate."”

So I did just that, and you found several
records of my asking President Sproul for money
for the conference and writing him about it and
getting him down here, and he did come, and sat
through the whole conference.

And that was part of the whole Charter Day cele-
bration--.

Yes, that was in March of '51,

One of the things we did was to dedicate the
aquarium museum, the Thomas Wayland Vaughan
Aquarium Museum, I remember one faux pas I made
there. Dr. Vaughan was unable to come, but he did
make a recording of a speech, and I completely
forgot to play his recording! I made a speech and
President Sproul made a speech, and we had minis-
ters who gave invocations and things like that.##

*#See Bullard's review of Betty Shor's book on the
history of the Scripps Institution "Varnished
Tale of Scripps," E.C. Bullard, Nature.
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I got Det [Detlev] Bronk to come to the
conference; I was kind of a pet of Det Bronk's,
who was the president of the National Academy of
Sciences.

Evelyn Hutchinson and Columbus Iselin came,
and Giff [Gifford C.] Ewing and a lot of people
from the university, but the most important was
President Sproul.* It was a very successful
conference. We had it at the [La Jolla] Beach and
Tennis Club.

Some of the other people who were there were
representatives of petroleum and fisheries organi-
zations.*®%*

Right. API, [American Petroleum Institute] For
one, I guess Burt Walford was there for the Fish
and Wildlife Service.

And Evelyn Hutchinson and Daniel Merryman, both
from Yale, and Admiral Solberg from the Bureau of
Ships.

Did he come?
Well, he was invited. I was not sure he came.

He was invited, both Solberg and Nimitz were
invited, but I'm not sure they came. I don't
remember that. You couldn't find any record of
the conference, then?

No, I didn't. What I found was a letter that you
were sending, inviting people.

It was a letter to Sproul telling him whom I was
inviting.

Right. Then there were a couple of the actual
letters that you sent to different people. Let me
see if I can find those for you. [leafs through
papers] Oh, Dean Boelter.

*See letter to Sproul, dated 19 June 1950, SIO
Revelle collection, 81-23, Box 1, SI0 Archives,
on p. 49a-b.

**See letter to Sproul, dated 7 February 1951,
SI0 Director collection, Box 1, SIO Archives, on
p. 49c.
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June 19, 1950

President Robert Gordon Sproul
250 Administration Building
University of Califormnia
Berkeley 4, California

Dear President Sproul:

This letter is written with a two-fold purpose: first
to suggest that in making up the schedule of Regents'
meetings for 1950-51 you might be able to plan one meeting
during the spring of 1951 on the La Jolla campus; second, to
invite you to be the principal participant in the dedication
ceremonies for our new museum-aquarium building during
charter week of 1951,

In support of the first suggestion I should point out
that the Regents may not be aware of the great expansion of
this institution during the last ten years, and we would very
much enjoy the opportunity of giving them a firsthand
demonstration. It 1is no longer even approximately true that
the Scripps Institution "consists mostly of a sea wall and a
pier, both in need of repair", as one Regent is rumored to
have said a few years ago.

Since 1940 our budget has increased more than ten-fold
and our staff has grown from 35 to nearly 250 members,
Before the war we operated one ship on a part time basis; we
now have four relatively large vessels and several smaller
craft. Although the number of students here 1is only a
miniscule fraction of the total university enrollment, this
number has also increased nearly tenfold since the days
before the war. Actually we are now operating two
"campuses", because almost half our staff is housed in
temporary buildings on the grounds of the Navy Electronics
Laboratory in San Diego. These include the supporting
facilities and administrative headquarters for our fleet,
several of the scientific divisions of the Marine Life
Research Program, the cooperative laboratory of the United
States Fish and Wildlife Service, the Marine Physics
Laboratory and a good half of our division of Submarine
Geology.

A Regents' meeting here might also have value from the
standpoint of the University's public relations. According
to the latest census, the population of San Diego County 1is
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600,000 and to many of these people the Scripps Institution
is a visible symbol of the University.

As you know, La Jolla is a pleasant place, and many of
the Regents might enjoy the opportunity to spend a few days
in its atmosphere of beauty and tranquility. I believe our
two major hotels, the Casa de Manana and the Valencia, coul
easlly accommodate them. Our library-reading room could
serve as a meeting place of adequate size and privacy.

In a letter of March 7, 1950 to Professor Garff B.
Wilson, I have already briefly discussed the possibility of
dedication ceremony for our new Museum~Aquarium during
charter week of 1951. A public dedication is very much in
order for this building since 1ts exhibitery features are
primarily for the use of the public in the San Diego area,
and 1t should represent for many years to come a major
attraction for visitors to this part of the State. We are
planning that the museum shall portray all aspects of the
sciences of the sea, and in this respect it will be unique
the Western hemisphere. The only other true oceanographic
museum Iin the world is at Monoco, and it has fallen pretty
much into decay since its founding nearly fifty years ago.

Even our present small, dark aquarium and dusty little
museum attract some 50,000 visitors each year; this number
may well be tripled when the new building is opened. Your
presence at the dedication ceremony would add lustre and
dignity to the launching of the Museum and Aquarium, and
would emphasize to the people of this area the basic unitie
underlying the diversity of the University.

Respectfully,

Roger Revelle,
Acting Director

cC: (Blind)
Professor Hubbs
(Chairman, Public Relations Committee)
Professor Johnson
(chairman, Building, Space and Facilities Committee)
Mr. Hilton

d

a
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7 February 1951

President Robert G. Sproul
250 Administration Building
University of California
Berkeley 4, California

Dear President Sproul:

Regarding the conference of which I spoke, it 1is our
feeling at Scripps Institution that the present national and
international situation requires a careful evaluation of the
position of this Institution and of our aims and viewpoint.
We have therefore planned a conference of carefully
considered advisors, each a man of high attainments 1in his
special field and of pervasive mind. We have invited ten men
from the University of California and ten from outside. We
consider this program of inestimable importance, and thus it
is highly desirable that neither we nor the recipients of our
invitations feel any impediment to attendance. It 1s
therefore important to pay their transportation and their
living expenses during the conference. For this purpose it
would be greatly appreciated 1f $2,500.00 could be made
available from the President's Emergency Fund. This sum
probably would be adequate for the anticipated expenses with
some balance which would be returned to the fund.

Sincerely yours,

Roger Revelle
Acting Director

JDI:ch
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And Mike O'Brian, probably. I remember this
letter to Dean Boelter. You gave me that too.

I did? Okay.

And Paul Dodd, and Cal Epling, all these
characters from UCLA were there, including Louis
Slichter.

But I didn't actually find anything that told me
what occurred during the conference and just what
was being said and, indeed, what you concluded the
role of Scripps might be.

Well, I must confess that I'm making this up
without having any record, and it may be wrong,
but I guess that we would have concluded the
following things: that we should strengthen
marine biology (and I'1ll tell you a little bit
about that later) a lot; that there were great
opportunities in marine biology; and that we
should take the whole Pacific Ocean as our oyster.
We later took the world ocean as our oyster, but
for the moment it was the Pacific, which is half
the world, literally half the world. We probably
felt that we should continue our deep-sea
exploring and that there was a considerable need
for more oceanographers.,

It was about this time that the second
National Academy [of Sciences] committee on
oceanography reported. On that committee were
Eckart, Revelle, Iselin, and Slichter. 1I've got a
list of all the people at home in my briefcase.
There was a first National Academy committee in
1927 to 1932 or '33. This committee was headed
by the president of the National Academy of
Sciences, Frank Lilly. Dr. Vaughan was on it and
Henry Bigelow was on it and various other elder
statesmen,

They recommended the establishment of the
Woods Hole Oceanographic Institution, and as a
sort of sop to the vulgar, they also recommended a
new building at Scripps and a new building at the
University of Washington. This resulted in a $3
million endowment for Woods Hole and a $40,000
grant to Scripps and about the same amount to the
University of Washington.

The basic outcome of this first committee was
a book written by Henry Bigelow on the status of
oceanography. 1It's a very good book, a very
enthusiastic book. Woods Hole was established
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then in 1930 or '31, with Bigelow as the first
director.

The second Academy committee was after World
War ITI. They published a report in 1951, I think
called "Oceanography 1951." Most everything in
that report was pertinent to the Scripps
Institution, including the need for more faculty,
support for expeditions, need for private donors,
a broadening of the base of oceanographic support,
doing a lot of both basic and applied research,
particularly trying to build up biological and
chemical oceanography.

But the primary thing that the Academy
committee said in the 1951 report was that we
needed more oceanographers, and the problem was to
train them properly and how are we going to do
that? There were two ways to do it. One was by
training them at oceanographic institutions, like
we were doing at Scripps. The other was to train
them in the basic sciences and bring them in as
professionals after they had their Ph.D., in
physics or chemistry or mathematics. Columbus
Iselin was iIn favor of the latter, and I was in
favor of the former, so in fact we compromised and
sald we ought to do both, and that was right, I
think.

At that time and ever since we've done both.
Woods Hole now teaches a lot of oceanographers,
and we teach a lot of oceanographers, and not so
many come in from other professions as used to.
In Columbus's day most people at Woods Hole had
gotten educated in something else.

I think we must have spent a lot of time at
this conference in La Jolla talking about how we
could produce more oceanographers. This was a big
thing, of course, for the University of Califor-
nia, in any case.

Having participants in the conference who repre-
sented different industrial interests—--fisheries,
for example, or different parts of the oil
industry--they would then have their own specific
interests.

Yes, although in general they all said we just
have to know more about the ocean. That was the
fashionable thing to say, probably. [brief tape
interruption]
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California was pretty much a province of the
East. It was thought of by the East as an outback
sort of place. It's hard to believe that today.
When I was a boy, there were nothing but wheat
fields from the west of Figueroa Street to Santa
Monica.

The way Los Angeles is now, that 1is really hard to
believe. You might wish for those wheat fields
back again, the way some of Los Angeles has
developed.

Working Through the Opposition

So that having all this attention from all these
easterners was mighty impressive to local boys,
and there was never any question, as far as I
know, any question after that about my being
appointed director. But I really don't know; I
never looked into all the correspondence. All I
know is what Deborah Day has put in that biography
of me.*

I have looked through President Sproul's papers at
The Bancroft Library and a lot of the behind-the-
scenes work about your appointment isn't there.

Do you suppose it exists anywhere or he kept it
all in his head?

Some of it he probably kept in his head and some
of it may be in the papers of the regents, or it
remains with the individuals involved.

Miss Robb is still alive, Agnes Robb, isn't she?

I don't know.

It was always very interesting to go to President
Sproul's office because he was a clean-desk man.

Well, Miss Robb really did it, then,.

*Readers may see "A Guide to The Roger Randall
Dougan Revelle Papers, 1928-1979 in the Archives
of the Scripps Institution of Oceanography,"
prepared by Deborah Day, Archivist, SIO Reference
Series 85-26 1985.
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You'd go into her office next door and the whole
goddamn floor was just covered with papers. Every
square inch of the floor had a pile of papers on
it. It was fantastic! [laughing]

She was really something.
She sure was.

Right now, to those of us who look at the papers
much later on, she really organized them very
well., She kept records of phone calls.

Well, she was absolutely invaluable to Bob, and
maybe to Ide Sproul too.

Yes, and over a long period of time.
Oh yes.
That consistency is really important.

But, as I say, I don't really know much about it,
what Bob did, about my appointment,

What did you find out?

Well, there was some opposition to you which was
very obvious, and there was support for you which
was also very obvious, and maybe we could just
start with that. For example, Vern Knudsen, who
headed the special committee that was appointed to
find the successor to Sverdrup. Eckart was seen
as temporary from the very beginning. So from the
period of the beginning of Eckart's tenure there
was this off-again, on~again search to find a
pPermanent successor.

Now, in February of 1950, President Sproul
presented Eckart's resignation to the regents and
your name as acting director at that point.

It was February of 19507
Right. PFebruary 24th, actually, of 1950.

Yes, that was the same day that they had this
loyalty oath business.

Yes, it was a pretty heavy-packed week!
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But I don't know how it was actually settled
on that you would be acting director. I mean was
it totally obvious? How were you asked, or were
you asked to become acting director?

Yes, I must have been asked. Or probably told!
By President Sproul?

Yes, I guess so. I don't think that he actually
called me up or anything. I don't remember being
called by him.

You got a letter?

God knows how it happened! It was probably just
in the minutes of the regents or something like
that.

Since there was this period of time when there was
an active opposition to you, for several years
before, you know, since the point where Sverdrup
says, "I'm going back to Norway and you better
figure out what to do," do you remember what the
reaction was when you were named acting director
among the people at Scripps? Some people would
have thought that was great, some people would
have thought that was a very bad, bad thing to
have occurred.

I don't think so. I think they all expected me to
be acting director, just because I was associate
director, and who else would do it? T don't think
there was any problem about that. The problem was
about a permanent appointment.

Was there any consideration of Carl Hubbs?
No, not that I know of. There was no considera-
tion, as far as I know, of anybody here at Scripps

except me, but again I may be wrong.

And Dr. Sverdrup had supported you to be permanent
director?

Very much so, yes. He wanted me to be director.

That's what shows up in that one letter, that
very--

Nasty one.
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Yes.
And Dr. Eckart, did he have--

He wanted me to be director. They both did.
Walter Munk and Carl and Harald all wanted me to
be.

Dr. Munk was one of the people who went to visit
Vern Knudsen when Knudsen was recovering from a
heart attack. They went to visit Knudsen to
support your--

Yes, who were they? Do you remember who they

were?

I do know. [looks through papers]
Deborah has it in the biography.*
Yes, it 1s there.

Vern was also in favor of my being appointed, as
I remember it.

[finds reference in papers] Oh, Dr. Fred Phleger.
Phleger, yes.

They were the two who visited.

Just two? Just Munk and Phleger?
I think so.

Not Raitt?

Perhaps so, but I don't know for certain.

So there was this division, then, within
the faculty at Scripps?

Oh yes, sure. The people who were against me
were Fox, ZoBell, Shepard, and Hubbs. The only
one of those four who was more than mediocre was
Hubbs. The rest were rather poor scientists,
They'd all been here when I was a graduate

*See Revelle Biliography in Day guide to Revelle
papers, pp. 15-16,
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student. I think it was at least partly just, you
know, the hometown boy never amounts to very much!
They could see all my faults, which I have plenty
of, certainly.

Is there one particular reason that you think they
were opposed to you, or a lot of different
reasons? You mentioned your role as an
administrator had some weaknesses. Was that it?

I don't think so.

I don't know, this is sheer guesswork and,
perhaps second thoughts sort of thing, but I was
not very tactful, and never really thought very
much of ZoBell and Fox, let along Shepard, as
scientists.

And they knew 1it?

And T must have let them know it, yes, in various
ways. They never contributed very much to the
institution. Shepard contributed more than the
others. Particularly the Mid-Pacific expedition;
was such a different magnitude of discovery than
anything those guys had done. Fox and ZoBell
never went to sea, or very rarely went to sea.
Shepard went to sea a lot. He was primarily a
descriptive geologist. You ought to talk to

Walter Munk about that, if you have a chance.
I'd 1like to.

He knows a little bit more about it than I do,
quite a bit, and I'm sure he'd give you a more
objective account.

But, you know, I'd been in the navy and I'd
run these big operations, like the Crossroads
Operation and the Crossroads resurvey, and I'd
been developing the program of the geophysics
branch of ONR, and I did a lot of things during
the war where I got a national reputation which
they probably didn't think I deserved.

Were they jealous?

I don't know, but I wouldn't be surprised. You
know, it was really sort of a typical conflict
between, to put it very crudely, between sort of a
national figure and a bunch of very local figures.
I was very well thought of in Washington.
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Why did you want to do that?
be director?

Why did you want to

Why did I want to be director? Because I thought
I had all these wonderful ideas about what Scripps
could do. You know, I thought we could make a
tremendous place out of it, and we did. It's
amazing how it developed.

Was there some point where you thought the
opposition might work? That the opposition would
be so persuasive that you wouldn't get it?

Oh yes, I was often depressed about 1it, and I feel
very lucky that President Sproul finally decided
to have me. He made it up all by himself, so far
as I can make out. There was never any committee
that I know of. He didn't follow any formal
procedure.

Well, Vern Knudsen's committee was--
Still active?

Yes.

Oh, were they?

Oh yes. What they were doing I don't really know.
I know Vern Knudsen was head of it.

I didn't realize they were active after they'd
selected Carl [Eckart].

Well, I thought they were, but again I don't

really know.

I don't either.

I can't seem to nail it down anywhere.

In any case, it seems to me that everybody, not
everybody, but Knudsen and Sproul were completely
convinced by this [1951] conference.

When President Sproul was here, it would seem that
there might have been an occasion for you to talk
with him privately about your being director.

He never said a word, and 1 never said a word.

Did you want to and refrained purposely, or did
you think that it wouldn't be appropriate?
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It never occurred to me. I just didn't think it

was kosher.

One of the things that I am a little bit
puzzled about in that letter was "the obvious
campaigning."* What obvious campaigning?

Well, I wondered about that. There wasn't
anything you did that seemed obvious campaigning
to you?

Not that I can think of, except I was pushing
pretty hard on the loyalty oath, but I didn't
think of that as campaigning, just the reverse.

And the idea of having President Sproul come to be
part of the dedication?

Oh, that was certainly campaigning, no question
about that, but that was long after the letter was
written.

Right, yes, so I wasn't sure what was being
referred to as the campaigning.

I never lifted a finger to suggest that I should
be appointed director, to anybody in the
university--although I did talk about it to some
people like Burt Walford. I wanted to be very
much, and I obviously did some things like the
expedition [Midpac] and the loyalty oath and the
[1951] conference.

There was one other thing, which I'm not sure
about the timing of, and I notice you have no
record of this at all in your papers. We
organized a real estate subdivision called SEA.
Did you ever hear of that? Scripps Estates
Associates. I'm not sure that that happened
before or after I was appointed director. I could
find out though.

The faculty had been trying for years to get
a plece of land where they could build their own
houses., I was very much in favor of this because
most of them lived in these little cottages on the
grounds of the Scripps Institution, and they were
thought of by people in La Jolla as sort of nutty.

*See letter to Sproul, dated 12 May 1950, on pp.
47a-b.
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You know, certainly not real citizens of the city
or the village; interlopers from another planet in
some way, queer people. And, in fact, it used to
be called the Bug House, this place, because of
the biological stuff,

Right, but inferring that it was really a Nut
House, perhaps.

Yes. And Mrs. Vaughan tried very hard to overcome
this feeling of iInferiority on the part of the
Scripps staff. She'd have a tea at least once a
month. She was a proper New England lady named
Dorothy Quincy. She was very much interested in
getting the Scripps faculty to be accepted as
members of the community by these teas, but it
never worked very well.##

She would invite people from the community to
come, and the idea was to get together?

Once a month, yes, exactly. Twenty or thirty
people from the community. It was sort of
pathetic, in fact, how hard she tried and how
little effect she had. But the principal reason,
I thought, was because our people lived in these
goddamn cottages, which had very cheap rental, and
were very cheap places.

Ellen and I lived in Cottage 24, for example,
when we were first married. Dick [Richard H.] and
Alice Fleming lived next door to us. Horace Byers
and his wife, Frances, all the the graduate
students lived in them, and most of the faculty.
Martin Johnson and Claude ZoBell and George
McEwen. Norris Rakestraw later.

Scripps Estates Associates

I felt what we had to do was to get our staff
members to be real property owners and taxpayers
and involved citizens of the community. So I felt
strongly that we had to have them build their own
houses. They had tried two or three times before
this to buy some land and had not succeeded.

Russ Raitt and I drove up to see a man named
John Poole in Corona del Mar, who had laid out a
subdivision called the Poole Street Subdivision
just east of La Jolla Shores Drive. All those
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small houses you see on the east side of La Jolla
Shores Drive are the Poole Street Subdivision. We
sald that we'd like to buy the land that he owned
west of La Jolla Shores Drive, as much as we could
for $50,000, which was all we had.

So he s0ld us forty acres of 1it, counting
Sumner Canyon, and kept the front three acres for
himself, the front part of the property where that
awful man Mr. Fargo has now been building those
terrible houses. This was a great triumph,
$50,000 cash for that land, essentially $1000 an
acre. It's now worth about $200,000 an acre, at
least.

We got the land, and then we consulted Bill
Wurster about the subdivision plan. He was the
dean of the School of Architecture at Berkeley, a
famous American architect, one of the great
American architects. He said it should be kind of
an amphitheater facing the sea as much as we
could, and he described the kind of houses we
should have, one-story, earth-colored houses with
dark roofs and careful architectural control. He
drew up a kind of a tentative plot plan for us,
all free.

Then we had that drawn up precisely and laid
in streets and sewers and water and power and
telephone lines. Unfortunately, the power lines
were all overhead; we weren't able to afford
underground lines. The gas and electric company
took a very dim view of underground lines, and
they were unwilling to do it for less than $1000 a
lot, and that was quite a bit of money in those
days. .

Then everybody built his own house, but
several of them joined together to get a more or
less standard design. Several of the houses have
basically the same design. Most of them are
wooden houses.

This was all taking place in 19507

No, it happened in the summer of 1951 after I was
appointed director.

That was, anyhow, one of the most important
things I think I ever did, to push through this
staff subdivision.
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We had all kinds of rules that John Isaacs
took great pleasure in devising, primarily to
prevent people from speculating. What we did was
to subdivide the land into forty lots. Then we
had a lottery to choose priority numbers, one
through forty, and each person, according to his
number, could choose one of the lots.

The person that had number one could choose first?
Yes, that's right.

The lots had different prices. The front
lots cost about $5000 and the rear lots cost about
$2000. So if you had choice number one and you
didn't have much money, you could take a back lot;
if you had more money you could pick a front 1lot.

##
[Date of Interview: 14 August 1985]##

Yesterday we talked about your appointment, and I
think we discussed all of the issues surrounding
it, unless there's something that you've thought
of since we left off yesterday.

I don't think so.

One thing I did mention was our Scripps
Estates Subdivision. John Poole kept the front
three acres, the part going down to the beach,
which he finally sold I guess for quite a large
price. Those are those awful wooden houses that
are on the slope in front of SEA.

The building of houses in SEA, then, got under way
after the land was acquired?

Yes. As I said, B1ill Wurster drew up a prelimi-
nary plan for 1it, and then we had a man by the
name of Burl Phelps, who was a surveyor and
planner, do the final plot plan. Then we put in
roads, water, electric utilities, and sewer lines,
and all the things that it takes to what they call
"manufacture" a subdivision.

So far as I can make out, it all cost about
twice as much as we paid for the land, about
$100,000. So the total cost to individual lot
owners, all of them members of SEA, (Scripps
Estates Associates), when the land was subdivided
into forty lots, was the average price per lot,
about $3000.
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That sounds like a real bargain.
It was. Even 1in those days.

What was satisfying about it was that all the
professional developers were quite skeptical that
we could do 1t. You know, a bunch of professors
carrying through a subdivision. The reason 1t was
possible was that Jeff [Jeffery D.] Frautschy, who
was my assistant, took a major responsibility for
carrying it through, He was basically a geologi-
cal engineer and he could handle the engineering
supervision of 1t.

In looking through the reports of the director's
office, there really isn't much mention of this
going on. I'm not sure quite why. It doesn't
show up, at least iIn most of the records that I
saw.

Well, Deborah [Day] missed it completely, as far
as I can make out.

One of the amusing aspects of 1t is that,
according to George and Betty Shor, who are sort
of the keepers of the [SI0] flame, my business
manager, John Kirby, wrote a letter to President
Sproul deploring this whole exercise! TI've not
seen that letter, but Betty was going to look 1t
up, and maybe she can find it for us in the
archives.

Now that I have a date, T can look in the Sproul
papers and see 1f T can find that letter because
there 1s a lot of correspondence going back and
forth between John [C.] Kirby and Jim [James H.]
Corley, and Corley and Sproul talking about
Scripps.* Generally, it concerned things that
were not quite up to what Mr. Corley thought they
should be. So this SEA incident may fall into
that category.

Yes, 1t probably would.

*Corley was the vice-president for business
affairs at The University of California.
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IV THE DIRECTORSHIP IN FULL SWING

Transition

I was going to ask you what it was like taking up
the full responsibilities of being director, but
you had mentioned yesterday that you were acting
like a director even when you were acting
director. T

Oh yes, sure.

So maybe that's a question that doesn't evemn need
to be asked, since you were getting going.

I don't think so. I was learning how to do it.
But that was true even when I was associate
director, I pretty much took a lot of responsi-
bility.

And that was all right with Eckart?

Oh yes, sure. He wanted me to do it. He wanted
to get out of the job as soon as he could.

And everything that you took on as a responsibil-
ity was less that he had to deal with, in a way.

That's right.

There is the matter of the opposition. Once you
became director and people were getting used to
the idea of your being director, how did you deal
with the opposition?
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Well, there wasn't any, really.

Fran Shepard had a project with the American
Petroleum Institute [API] to study the Mississippil
Delta and the coastal region down there. Claude
ZoBell had another project with them on the micro-
biology of either the formation or the removal of
petroleum, the decomposition, and probably both,
oxidation as well as formation of petroleum. I
was helpful in maintaining relations with the API
committees for those two projects. I took a
strong supporting role with Fran Shepard in
pushing the results of his work with the API. So
I don't think there was any problem. In fact, 1
tried to help everybody on the staff as much as I
could.

Maybe we could talk a little bit more about this,
just how you saw your role as director.

Well, I saw it in several different ways.

One important way was pushing the ocean
sciences on the national and international scene,
through the National Academy of Sciences and
through the Office of Naval Research and various
government committees, I was willing to serve on
almost any committee that people asked me to serve
on. Being director of Scripps was a powerful
lever for that kind of job.

I was always interested in intermational
cooperation, first with the Japanese and then
later elsewhere in the world.

I thought it was also important that I should
try to do some science, actual research, and I did
that particularly with Walter Munk, then with Art
[Arthur E.] Maxwell. Walter and I published a
series of papers on the rotation of the earth, and
Art and I wrote several papers, either the two of
us or with Teddy [Edward C.] Bullard, on the heat
flow problem.

Later, in 1957, I got very much interested in
the carbon dioxide question. I was active in the
development of the International Geophysical Year,
which originally didn't have any oceanography in
it at all, but eventually it did have quite a bit.
That's where the carbon dioxide program started.
It has now become quite a cottage industry, but at
that time it was just David Keeling all by him-
self.
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The other thing I tried to do was to
encourage our staff to do their best job of
research. I used to walk around the place and
talk to people about what they were doing.##

I was also concerned, of course, with build-
ing the institution, getting more people here and
getting more activities, getting more ships,
getting more money.

I thought as we would go along we would talk more
about that in detail. One way of getting into the
specific activities that you were involved in as
director is backing up a bit and talking just for
a little while longer about the period when you
were acting director.

President Sproul asked you to serve on
different kinds of committees when you were acting
director, and I'1ll give you a few names of those.
I was Interested in picking up on something you
sald yesterday when you were talking about the
loyalty oath, that you began to feel much more
accepted by the faculty and much more really a
part of the University of California. There were
other things that you were doing, some things that
President Sproul asked you to do that maybe would
have helped you feel more a part of the
university. For example, in February of '51,
President Sproul asked you to serve as a delegate
to the all-university faculty conference.

Was that at Davis?

I'm not sure where it was exactly, but it occurred
on February second.

The month before, Sproul had asked you to go
to a meeting of the Marine Research Committee and
to talk to them about funding for the Marine Life
Research program.

So you were not only representing Scripps at
some of these affairs, but pushing forward
programs and finding your way around the
university on a state-wide basis. If you look at
the papers of what it looks like you were doing,
you were learning a great deal about how to be a
director, and also learning your way around the
administration of different funding issues, and
talking to the legislature.

Yes.
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You just kept on doing it maybe in a little more
high-powered way once you actually got the ap-
pointment?

I don't think there was any difference actually,
not that I remember. I acted just as high-powered
as I could all the time, but I got better at it as
time went on.

But in the beginning did you feel as though you
were doing 1t rather awkwardly?

Well, my problem was that I was very poor at
answering correspondence, and slow at making
decisions. I felt I had no problems making
decisions 1f I knew what to decide! But 1if I
didn't know what should be done, I didn't do
anything, and that was probably bad. I always
tried to do too much, and I spent a lot of time in
Washington, which I thought was good for the
institution, but people here, of course, would
have liked it better if I was just here all the
time, like a spider in its web.

Permanent Status for The Marine Physical
Laboratory

After you became director formally, there were a
couple of big 1ssues that came up right away, and
I thought we might talk about them a bit.

One of them was the future of MPL, the Marine
Physical Laboratory. There's a letter that you
sent to Vern Knudsen in July 1952.* Maybe we
could just get 1t out and refresh our memories.

I remember reading it. What I salid was that we
had two problems there. One was to complete our
development of an acoustic device for the navy,
and the other was to have Eckart and [Leonard N.]
Libermann do some publishable research that would
keep them in the scientific public's eye. That
was a real problem. We were unable to recruit

*See memorandum to Knudsen, dated 3 July 1952, on
Pp. 66a-b, Series 81-23, Box 2,
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July 3, 1952

Memorandum
To: Dean Vern 0. Knudsen

Subject: Status of the Marine Physical Laboratory during
the Academic Year 1952-53

As you know, we have been in a very serious dilemma
about the continuation of the work at the Marine Physical
Laboratory on development of a low frequency listening system
for submarines. Representatives of the Navy, including such
clear-headed and realistic officers as Admiral C. B. Mommsen,
Commander, Submarines Pacific Fleet, and Captain John McCain,
Head of the Undersea Warfare Division in the Office of the
Chief of Naval Operations, have repeatedly confirmed Carl
Eckart's and my belief that the work we have done to date
should lead to a very great increase in the capabilities of
the U. S. Navy to deal with possible enemy submarines, At
the present stage of development, however, all past
experience indicates that the project could not simply be
transferred to a Navy Laboratory. We are thus heavily
obligated to continue this work up to the period where such a
transfer could be made. We estimate that this will take at
least another year.

On the other hand, both Professors Eckart and Liebermann
feel that they have pretty much gone stale and do not feel
themselves able to continue this development with the
required vigor. As a result, we have been searching with
ever 1ncreasing urgency during the last few months for
competent replacements for them during the coming year.

The virtual failure of this search has made us realize
that there 1s a basic weakness 1in our position: namely, that
by having our two ablest physicists work in an area where
thelr research results cannot become widely known, we have
failed to attract younger men to work with them. In the long
run, therefore, it may be that we have actually done a
disservice to the Navy even though the short-range
development 1s of great value. Consequently, I am completely
conviced that these two faculty members should withdraw from
sole responsibility for the classified work and should devote
the major part of their energy and ability to work with our
Physical Oceanographic group in La Jolla.
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Dean Vern 0. Knudsen - Page 2 - July 3, 1952

In partial justification of the position in which we
find ourselves, it should be pointed out that our original
intention in establishing the Marine Physical Laboratory was
to foster basic research in the physics of the ocean and
related fields but that the emergency created by the Korean
War and the weakness of our National Defense against
submarines led us to change the character of that laboratory.
Even so 1t was never the intention that Eckart and Liebermann
should carry the whole burden, and this came about through
our 1inability to obtain the services of other physicists.

In order to solve the long-range problem, we must
encourage Eckart and Liebermann to rebuild their interests
and activities in basic research as rapidly as possible. We
hope to do this by giving Eckart a sabbatical leave for the
coming year to work at the Institute for Advanced Study, and
by giving Liebermann leave to work at Yale with Kirkwood and
Onsager. Liebermann has received a Guggenheim Fellowship
which will partially defray his expenses at New Haven, and we
propose to keep him on part time salary as Assoclate Research
Physicist under our Bureau of Ships contract to pay the
balance of these expenses. The work he will do at Yale 1is
continuation of part of the research we have been carrying on
for several years under this contract, and the propsal to
continue his employment on the contract has received the
verbal approval of the cognizant officers of the Bureau of
Ships. A local precedent exists in the case of Associate
Professor Walter Munk who received compensation from our ONR
contract while on a Guggenheim Fellowship in Norway.

For the short range problem, we must somehow continue
the development work at the Marine Physical Laboratory. If
this development fulfills our confident expectations, every
United States submarine now afloat could within a few months
be equipped as a highly effective anti-submarine vessel. We
have been negotiating with several younger physicists, and I
hope to submit in the near future appointment forms for two
of these men. Because of the urgent need and the fact that
the work 1s classified, we have found it necessary to offer
them considerably higher salaries than they might normally
receive in academic ranks. There 1s also the possibility
that we may be able to use the inducement of a visiting
associate professorship (available while Liebermann is on
leave, provided the President and the Regents approve) to
obtain a good man. Sir Charles Wright, formerly Director of
Scientific Research for the British Admiralty, has agreed to
joln us for a year as Research Engineer and head of the
Marine Physical Laboratory.
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Necessary papers to effect these changes will be
forwarded separately, but I am sending you this general
memorandum at this time in order to give you an over-all
picture of the situation.

Roger Revelle,
Director

RR-b
cc: President Robert Gordon Sproul
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people, as 1 remember the letter said, for MPL
because nobody knew where it was as long as it was
classified. At least that was our interpretation
of the facts.

How was that resolved?

Well, we got Sir Charles Wright to be director of
the lab., He was an English underwater sound man,
had been involved with the English development of
ASDIC. Then later, Al [Alfred B.] Focke became
director of MPL for a while. Then finally, Noel
Spiess.

Another problem was in some way to integrate
MPL fully with the Scripps Imnstitution, not to
have 1t as a separate university activity down
here at Point Loma. Carl and I both wanted to do
that right from the beginning.

Yes, I've seen that. Why was it important to
bring MPL more cohesively into Scripps? Why
couldn't it exist more on its own?

Well, it meant that neither institution was as
strong as it would be 1if they were together.
Fragmenting things like that means that neither
institution is as good as it could be. And, of
course, we had a lot of purely managerial
problems. We would have to have a separate
managerial staff for MPL if it was a separate
institution. So it was much better to have SIO
and MPL be integrated. In this way, the MPL
people felt much less isolated. They were a
little bit hesitant at first because they were
physicists and they didn't think much of
oceanographers, but eventually they became full
members of the team.

If you look at the history of Scripps during the
period that you were director, one of the things
that is clear 1s the expansion that you were
generating and that you were helping other people
to generate, but also trying to keep it all
together so that it wasn't fragmented. MPL is
kind of an interesting example of one that didn't
get away!

Yes.
You know, that was brought in. Later on, I

thought we'd talk about the development of IMR,
the Institute of Marine Resources, because that's



Sharp:

Revelle:

Sharp:

Revelle:

Sharp:

Revelle:

68

a really good example of something you went out to
get and brought in, and it continued to grow.

This was a period of great transition. Before
World War I1 Scripps was a very small place,
There were five faculty members and five graduate
students, or maybe six, and a very small budget.

The director's secretary was a woman named
Tillie Genter. She was a native La Jollan, like
my wife Ellen, but about twenty years older, maybe
thirty years older. She was our purchasing agent,
she was our personnel officer, and the accounting
officer, we had a superintendent of buildings and
grounds, but she really ran that part too!
[laughing] She did everything.

Now they have two or three hundred people
doing the job that Tillie did, a huge administra-
tive infrastructure. This was, I guess, an
example of Parkinson's Law, that bureaucracies
tend to £ill up all the available space.

And probably do things less well the more--.

Well, not necessarily less well, but at least
there's more complexity to it--people supervising
each other and things like that.

At the same time the institution's budget
grew. By 1950 it was about $1-1/2 million, as I
told you yesterday. By the time I left, it was
about $12 million. Now it's about $50 million. A
lot of that is inflation, of course.

And it was higher when they had the deep-sea
drilling project, which they lost in the last two
years.,

In the early days we had a weekly seminar or
weekly staff meeting where one of us got up and
talked about his research. That was one of the
things that I thought was quite important, to have
everybody know what each other was doing-

To help that cohesion?
Yes.

We eventually had to break up into divisions
or groups, By the time I left we had something

like eighteen divisions of the institution, which
were more or less semi-independent.
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One example was the Institute of Geophysics
and Planetary Physics. Walter Munk was unhappy
about the growth of the Scripps Institution. He
preferred a smaller, more intimate place, and if
it hadn't been for his wife's physical disability,
he probably would have gone to Woods Hole,
although they were a big place too.

So, to make him happy, we started a branch of
the university-wide Institute of Geophysics and
Planetary Physics here. He recruited his own
group there, people like Freeman Gilbert and
George Backus and Bob Parker and Jim Bruun. Hugh
Bradner was there too.

Another group was the Visibility Laboratory,
which moved here from MIT,

Another group was the Marine Life Research
Program, which John Isaacs ran.

Another was called the Applied Oceanography
Group or AOG. It was a group that was studying
the wakes of submarines and the wakes of other
ships to see 1if you could detect submarines by
some property of their wakes. This was a group
headed by, or at least started by, Giff Ewing.

Then we had the Physiological Research
Laboratory that Pete [Per F.] Scholander started,
and the Shore Processors Study Group that Doug
[Douglas L.] Inman ran, and still rumns, for that
matter.

Then, as you pointed out, by the late 1950s
we had the Institute of Marine Resources.

In the mid or late 1960s, Bill Nierenberg
started the Climate Research Group with Jerry
[Jerome] Namias and the new man, Richard
Somerville, they have now.

One of the big impulses to expansion in my
time was a grant of $1 million for marine biology
we got from the Rockefeller Foundation. This was
Warren Weaver's idea. He was the soul of the
sclentific part of the Rockefeller Foundation.

That was 19547

I guess so.
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Yes, that's what I wrote down.

There was an Italian geneticist named Adriano [A.]
Buzzati-Traverso who came down here for a visit
one summer., I was quite Impressed by him, and we
asked him to stay. He tried to rumn this Rocke-
feller Foundation marine biliology program. One of
the parts of it was that we promised to appoint
four faculty members. Buzzatli was one of themn,
Per Scholander was another, Ben [Benjamin F.]
Volcani, and Ralph [A.] Lewin were the other two.

Adriano organized a large conference of world
figures in marine biology, including a lot of
Europeans.* We had about a week-long conference at
a hotel here in La Jolla, which has since
disappeared, There're a lot of apartments there
now. This was a very impressive affair. We all
learned a lot, and also, of course, it did a lot
for the international status of the institution.

Then Buzzati left after a few years and went
to Italy and started his own institute in the Bay
of Naples. 1Italian science, at least large parts
of it, 1is rather corrupt, and he eventually was
forced out of the directorship of that institute.
Later, he became assistant director general for
sclence at UNESCO.

One of the things Adriano did was to write
popular articles on science for Italian
newspapers. His brother was Dino Buzzati, the
great Italian novelist. For a while Adriano was
back here part—time and part of the time in Italy,
but eventually he left altogether.

After the initial $1 million grant from the
Rockefeller Foundation to start the marine biology
program, once that got started, with his efforts
and other people's, that then became one of the
major efforts?

Yes, that's right. One physical outcome of it 1is
the Marine Physiology Research Laboratory that
Fred White is the director of. During Bill
[William A,] Neirenberg's time they built that big

*"Perspectives in Marine Biology," held in the
La Jollan Hotel, March 1956, under the auspices
of The International Union of Biological Sciences.
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marine biology building, which is full of biol-
ogists, and we have some very good biologists now.

Another area that I thought was iImportant to
develop was geochemistry, and we brought Hans [E.]
Suess and Harmon Craig here. They worked together
for a while, but they're both strong personalities
and for some reason they didn't get along. They
separated and ran quite separate laboratories.

Hans developed a Carbon 14 laboratory up on
top of Mt. Soledad, which for a long time made
many Carbon 14 analyses of all kinds of things,
like archaeological remnants along the coast. He
was a very original and good scientist who made
many discoveries, including something called the
"Suess wiggles" which show the marked variations
of Cl4 production, probably because of variations
and the abundance of cosmic rays, over a rather
short period, like a few hundred years. Those
have to be taken into account in Carbon 14 dating,
but nobody did at the time. He also showed that
the Cl14/Cl12 ratio in the atmosphere had varied
over longer periods in the past.

Later Devendra Lal and I wrote a paper on
this, In which we showed that these longer period
fluctuations were probably due to variations in
the atmospheric concentration of carbon dioxide.
After we persuaded Harmon and Hans to join our
staff, they helped bring Jim [James R.] Arnold
here and then Harold Urey and Devendra Lal,
Devendra and a group of people working with him,
discovered Beryllium 10 and several other radio-
active isotoopes that are formed naturally in the
atmosphere and end up in the ocean.

Teaching and Training in Oceanography

Perhaps geochemistry is one area where Scripps is
still preeminent. We have people like Ray [F.]
Weiss and Harmon Craig and Ed [Edward D.] Goldberg
and Gustaf Arrhenius, and people that were here,
like Ralph Cicerone, who 1s now at NIMH.

I was looking back over some coples of the SIO
staff council minutes, and in the minutes for May
7, 1959, there was a plan about teaching
oceanography. There was also a reference to an
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magazine in about 1950 and you were one of the
authors* together with Vern Knudsen of UCLA,
[Alfred C.] Redfield of Woods Hole and Robert [R.]
Shrock of MIT.

The minutes said that people should refer to
that article and use it as a plan for what should
be taught. There were four different areas:
marine geophysics, marine geochemistry, marine
geology, and marine biology. I was wondering what
the criteria were for deciding that those really
were to be the major areas that should be taught
at Scripps, how you might have put together that
plan, and how you thought it really could work at
Scripps?

Well, I'm not sure there's anything very special
about that plan. I don't remember that particular
paper, but oceanography has traditionally been
divided into four sub-~disciplines: marine
geology, marine chemistry, marine biology, and
physical oceanography.

Physical oceanography deals with what Harald
Sverdrup used to call "the motions in the oceans,"
namely, waves and currents and turbulence, mixing
in the ocean, the motions of the waters in all
their variety.

Marine chemistry deals with the chemical
constituents of sea water, and has expanded now to
include atmospheric chemistry. It's in some way
the central field of oceanography, the inter-
actions between the sea bottom, the shore, the
atmosphere, the 1life in the sea, and the water.

As I told you yesterday, you have a hydrothermal
circulation in which the entire ocean apparently
circulates through the bottom crust in about ten
million years, and exchanges chemical constituents
with the rocks.

Marine geology and geophysics deals with what
Fran Shepard and I used to call "the earth beneath

*See "Education and Training for Oceanographers,"
Science III (June 23, 1950), pp. 700-703.
Originally appeared as contribution No. 519 from
The Woods Hole Oceanographic Institution and
contribution from The Scripps Institution of
Oceanography, New Series, No. 463.
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the sea." That's the sediments and the rocks and
the interior of the earth, the geophysics. So
it's really in some way more geophysics than
geology, although a lot of people still work on
the sediments and the fossils that are in them and
what they show about the past. Geology basically
is a historical science. It deals with the
history of the earth. Geophysics is a tool to
understand the history and the structure and the
behavior of the earth.

Marine bilology deals with the critters in the
sea, plants and animals and bacteria, traditional
studies of marine phytoplankton and zooplankton
and larger organisms, particularly fish and marine
mammals. It deals a lot with the biochemistry of
marine organisms, how they work internally. Not
very much with genetics, in the sense of
molecular, biological genetics. Quite a bit with
physiology, the physiology, for example, of
porpoise brains and of salt metabolism.

My granddaughter 1s a graduate student here
in the laboratory of a man named [Walter F.]
Heiligenberg, meaning "holy mountain." He studies
the nervous systems of fish, particularly electric
fish, and she's trying to map the electric field
in the brain of these fish, how the fish has a map
in its brain of the electric field in the water.
This is most difficult work. I'm not sure she's
going to be able to do it, because she must deal
with individual brain cells. The total brain of
one of these fish is about half the size of my
little fingernail.

Very minute.

Yes, the fish themselves are only about so big,
about 4 or 5 inches long. [gesturing] They make
signals that you can hear with a transducer in the
water. It sounds like a loud pulse, bang, bang,
bang, like that. And how do they do it and why do
they do it? She actually has gone down to Panama
to collect these fish, in the jungles of Panama.

And then bring them back?

Bringing them back alive, most of them, she hopes!
Then they anesthetize a fish and put it in a

holding contraption of some kind. She actually

goes in to its brain with a micro-pipette, which
she makes herself. The tips of the pipette are so
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small you can't even see them with the naked eye;
they're literally just a few microns in diameter.
With these pipettes she penetrates individual
cells in the critter's brain and sees what the
electric signal is. Unbelievable.

One of the remarkable marine biological
discoveries of the last few years has been the
discovery of the faunas around the deep sea vents
along the mid ocean ridges or spreading craters.
This is, I think, an incredible phenomenon.
Presumably the vents don't last very long--only
perhaps a few hundred years at most, but while
they are active, hot gases and lava come out of
them, mostly gases. These gases contain a lot of
hydrogen sulfide and metallic sulfides, and they
produce tall chimneys, several feet tall, which
are built-up deposits of sulfide.

Around these things there's a fauna of worms
and clams and fish, a whole collection of
critters. The nearest vents to the ones we are
looking at are maybe two thousand miles away. Yet
all the vents have more or less the same faunas.
How do the organisms get from one set of vents to
the next one? They must have larva of some kind
which float in the water and somehow a few of them
get scattered several thousand miles. It doesn't
make sense, but there it is.

The most interesting thing about these vents
is that the animals there live entirely on
bacteria which oxidize hydrogen sulfide. Hydrogen
sulfide is a deadly poison for human beings, but
not for these bacteria. They love it, and they
get thelr energy from the oxidation of the sulfide
into sulfate, then they use this energy to make
organic matter. The organic matter 1s transferred
to the worms and to the mollusks in which the
bacteria live,as their food. That's their food
supply, basically their energy supply.

So it's a complete unit.

Yes. No photosynthesis at all. It's a quite
different basis for life. Instead of plant life,
it’'s bacteria life, living off its energy source
from oxidation of hydrogen sulfide.

The water in these vents, coming out of the
vents has temperatures up to four hundred degrees
centigrade. Very high temperature. Three hundred
degrees above the boliling point of water at
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atmospheric pressure. Yet it's liquid, and the
reason it's liquid is because it's under such high
pressure, three or four thousand meters deep. The
Alvyn, the Woods Hole submarine, goes down and
looks at these things., 1Instead of diving in
Alvyn, Noel Spiess and his group use remote-
controlled cameras to look at the vents, and
instruments that they tow along the bottom.

This may be the place where life began, and may be
still beginning. Some of these bacteria
apparently live at temperatures well above one
hundred degrees centigrade; not above the boiling
point of water because the water isn't boiling
under that high pressure.

With temperatures like that, chemical
reactions could happen very rapidly. It may very
well be that some complicated organic chemical
compounds are being formed there in the vents
spontaneously, and that the chain of events from
inorganic matter to living matter may be happening
there, or maybe happened in the past there.

One of our biologists named George Somers has
done a lot of work on this, and quite a few of the
people in the department of oceanography at Oregon
State have too.

That's quite a different kind of research that is
going on now, that is very exciting--

This 1s very different, yes.
--very different from when you were director.
Yes, that's right.

I thought we might talk a little bit more about
this plan for teaching simply because it does
show up in the staff council minutes, and discuss
if people just automatically accepted that this
was the way Scripps should be developing in the
area of teaching, that these were areas that were
obvious ones.

Well, I don't really understand what you're
saying. How does it differ from what we did
before?

Well, I'm not sure how it's different. Let me
just see if I can find it here. [looks through
notes] Here's the 1950 article that was in
Science magazine. [hands article to Revelle]
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[reads excerpts from article aloud] "Although no
individual method or principle of oceanography 1is
unique, it 1is believed that the combination of
principles and methods just described forms a
distinct discipline which requires special
training." "What is required . . . 1s the
establishment of professional standards for
oceanographic training." "Depending on his
interests and aptitudes, a student must specialize
in the physical, biological, geological, or
chemical aspects of oceanography." That was what
I said a few minutes ago. "In a field with
limited outlets for employment it is important
that basic training be broad enough to equip
students for jobs in related branches of
geophysics, geology, or biology."* That, I think,
is a very important statement.

I guess the outstanding example of the
problem of training too many people in too narrow
a field is astronomy; during the last ten or
fifteen years, because of the huge outpouring of
money from NASA. There are a lot more astronomers
now than there are jobs for astronomers.

This paper, of course, applies basically to
the Scripps Institution. It clings to our
traditional idea that there should be four basic
courses in biological, chemical, geological, and
physical oceanography, which the graduate students
take during their first year. It adds to that
this course on marine environments and regional
aspects of oceanography, which I was not aware we
had, but we probably do have. If you look at the
catalogue, we have lots of courses.

Then it says that a student needs at least
nine graduate units in one of the specialties.
For example, in biological oceanography,
physiology of marine organisms, population
dynamics, blochemical problems in the sea, methods
in biological oceanography, evolution of the
marine world, and so forth.

Then in physical oceanography there are
dynamical and physical oceanography, wave and
tidal hydrodynamics, methods in physical
oceanography, and others,

#A1ll quotes from "Education and Training for
Oceanographers," p. 702.
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In geology there are beach processes and
marine sediments, problems in submarine geology,
petrography of sediments, and so forth,

So that really the course work can take a
year and a half to two years, maybe even more,
before the student is qualified to go on to a
doctoral degree. We try to avoid giving the
master's degree here. At Scripps, the master's
degree is basically a consolation prize for people
who it is felt, are not capable of getting a
doctor's degree. They're essentially released, or
discharged, or thrown out in the great world,
after two years or so.

The other interesting thing about this
article is that it emphasizes taking graduate
courses or upper division advanced courses in one
of the basic sciences as we used to call them in
those days.

This problem of advanced courses in basic
science was the reason why we started here what we
called the Graduate School of Science and
Engineering. It turned out to be an imaginary
school. It never really existed, because it got
transformed into the general campus before it got
under way.

The idea for the school of science and
engineering came about in the following way. When
our graduate students were examined, their
doctoral committees consisted of faculty members
from UCLA and La Jolla., The UCLA faculty members
didn't know anything about oceanography, but they
knew a lot about physics or chemistry or biology.
Our students didn't do very well with those
people. They had learned a lot of oceanography,
but that was quite specialized, and they were
really pretty weak in the fundamental sciences.,

I felt that we somehow had to give more
education in the basic sciences here. The way to
do that was to start a sort of publicly supported
Cal Tech [California Institute of Technology] in
the basic sciences, the sciences of physics,
chemistry, mathematics, and biology.

And then put the more specialized oceanography
courses sort of on top of that?
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Well, not necessarily on top of it, but along with
it.

For example, my granddaughter is taking
courses in neurophysiology in the [UCSD] medical
school.

To help her with her brain research?

Yes. She probably will end up not as an oceano-
grapher but as a neurophysiologist, which is one
of the things that Redfield and company said, that
we wanted our students to have a breadth of oppor-
tunities for employment afterwards.

So, as far as I can make out, the only real
difference between the proposal in this paper and
what we traditionally did was to emphasize that
graduate students need to take graduate or upper
division courses in the basic sciences.

The paper by Knudsen, Redfield, et al., is
also directed towards undergraduate preparation of
people for oceanography. Traditionally, at
Scripps we have avoided taking students who have
majored in oceanography as undergraduates. We
want them to have a strong background in the basic
sciences.

Nowadays, they're very stuffy about
admissions here. They admit only about one out of
five or six applicants. They have about 180 stu-
dents, and that's approximately all they can take.
It takes forever to get a degree at Scripps, on
the average about six years. That means they
admit about thirty a year, something like that.

We had a graduate student named Johnny [John
A.] Knauss who later became vice president and
dean of marine sciences at the University of Rhode
Island, and greatly expanded and deepened the
marine activities there. Rhode Island calls
itself "the Ocean State." He wrote a musical
comedy, which was put on by our staff, called
"Endless Holiday." (We had one expedition called
Northern Holiday and another expedition called
Southern Holiday, so Johnny's title was "Endless
Holiday.")

The basic idea of the plot was that we
started out on an expedition on Horizon and

Spencer F. Baird, and I had forgotten to get
permission from the regents. So we left anyhow,
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and the regents refused permission for us to go
after we'd gotten under way and had been out a
couple of months. We just had to stay out there,
we couldn't come back in!

So it was "endless" because you couldn't afford
to come home?

[laughing] That's right.##

The term "Endless Holiday" was very appropriate
for some of our graduate students, these forty-
year-old graduate students who have been here for
fifteen or twenty years, who had never been able
to pass their German examinations. That held a
lot of them up. They could do everything, they
were fully matured researchers, but they'd just
never been able to read German! So they stayed on
as graduate students for years and years.

The matter of how the teaching would be
distributed, what kinds of courses and so on at
Scripps, when you were director and really getting
the teaching of graduate students fully under way,
was it a topic of big discussion among the
faculty? Did everyone have their own ideas about
how it should be done, and which courses students
should be taking and all of that?

Well, everything was okay in physics and biology,
for reasons that I don't quite under-stand. There
was never any argument among those people about
what should be taught, but the chemists and the
geologists argued like cats and dogs. We tried to
start a department of geochem-

istry and geology, and it just never worked
because these guys just couldn't get along with
each other, and they eventually got so they would
hardly even speak to each other, several of themn.
We have a lot of the world's best geochemists, but
they all run their own little empires. I've never
understood that,

We have a geologist—--Albert Engel-~[brief tape
interruption]--he's extremely argumentative, and
Harmon Craig is extremely argumentative, and Ed
Goldberg has strong opinions. The result is that
they all work in separate little boxes of their
own.

Their students must have a difficult time-—-

Oh, they do, sure.
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--sort of easing their way through the program,
having to deal with so many different person-
alities.

Sure. But the faculty has now expanded to about
one hundred people, counting adjunct professors
and research workers who are also lecturers, about
seventy with actual professorial titles, but
enough for everybody. The problem is that 1it's
hard for a lot of these guys even to find a course
to teach, let alone worry about whether they have
too much to teach,

There are two topics that come out of this dis-
cussion about what kinds of teaching to do at
Scripps. One topic is what you end up with, the
actual training of people at Scripps. There were
some references to the training of naval officers
in oceanography, in the different aspects of
oceanography, and the teaching of oceanography to
0ll geologists and fisherman, for example; and to
the just plain graduate students who were coming
through fairly straightforward academic programs.

How did you accommodate all those different
kinds of students?

Well, we concentrated on the normal graduate
students almost entirely. We did, during World
War II and for a short while after, have some
short courses for naval officers and air force
officers, particularly in wave and swell fore-
casting. A lot of those people then became
oceanographers, people like Bob Arthur, for
example. But after a few years we gave graduate
work only for genuine graduate students.

That paper you're referring to was something
that T used to do a lot of talking about, but we
never did very much about it, teaching fishermen
and naval officers and oil company geologists and
people like that.

I was always quite concerned about the stu-
dents, and always did some teaching. That was
really, as I said, why we started the Graduate
School of Science and Engineering, which became
the University of California at San Diego before
we knew 1it.

The other matter, then, is how you would decide
whom to bring into Scripps, which has a lot of
different elements to it. One element is the
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search for temporary visitors who might want to
come and do a certain kind of research for a
period of a couple of months or something like
that, that was one kind of visitor who would come.

Traditionally, that was a very important part of
the institution. It became less and less impor-
tant as we got more and more crowded. We really
just didn't have any room for many visitors, and
they had to be asked by individual faculty members
who would share their facilities with them, and a
lot of them did.

But a guy couldn't come to me and say, "I'd
like to spend a couple of months at Scripps in the
summer time,™”™ because I wouldn't have any space
for him. ’

That was handled sort of on an ad hoe basis?

Yes, people would essentially make their own
arrangements with one of their friends on the
faculty or in the research staff.

And then the larger issue of faculty whom you
would bring into Scripps was a much more compli-
cated omne.

Yes, it is. 1It's complicated in two ways. One
was, there were hardly any faculty positions. We
had to fight for every faculty position. One of
the great things that Bill Nieremberg has done is
to increase the number of faculty positiomns to
about seventy. When I left, it was about twenty-
five or thirty, something like that. The other
problem, of course, because there were so few
positions, was getting agreement on appointments,
There would be lots of faculty members who wanted
their people appointed.

What we did for many years, and this was, I
think, one of our very important inventions,
although not completely original, was to appoint
people to the research staff as oceanographers or
associate oceanographers or assistant oceano-
graphers. We rejected the term "junior oceano-
grapher.” We had another term for it, like
"associate in oceanography," or something like
that, which was a lower-ranking kind of job. But
my policy and our faculty's policy (they were all
convinced of it, I think), was to try to treat
these people with research titles in every way
that we could as if they had faculty positions.
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I used to tell these research staff members,
and I think our faculty backed me up on it, that
we would retain them in their positions as long as
we possible could. They had a de facto tenure in
the sense that we'd fire everybody else before we
fired them. We really didn't think oceanography
was goling to collapse. They effectively had
tenure on a local level, but they weren't members
of the academic senate and they didn't have the
prestige of being members of the senate. 1In fact,
the staff council was an invention to treat every-
body more or less alike. It's not an academic
senate; it's the research staff as well as the
professional staff.

My own feeling 1n the matter was that a
professor is a special kind of a guy, a special
kind of scientist or scholar who should have broad
interests and also interest in teaching. No
matter how good he is in a narrow field, he
shouldn't be a faculty member unless he's really
interested in producing graduate students and has
enough breadth of interest to be able to do that,
not just to guide students 1in his own narrow
speciality.

And also contribute to the profession in the sense
of publishing.

Well, everybody published. The research staff
published just as much as the faculty members.
There was no difference in quality; there was a
difference in attitude and interests, as far as I
was concerned. Now, I think Bill Nierenberg has
forgotten this. He appoints faculty members
whenever he can out of research staff members.

[A short portion of this transcript has been
sealed until 2002.]
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[This portion of the tranmscript has been sealed until
2002.]

An example which you can certainly put in your
record but you probably shouldn't publish is Charles
David Keeling. He wants, in his belly, to measure
carbon dioxide, to measure it in every possible way, and
to understand everything there is to know about carbon
dioxide, but that's all he's interested in. He's never
been interested in anything else all his life. He's
never had any graduate students, or only one or some-
thing like that, a Master's student. I would never have
appointed him as a professor. I would have given him
all the honors and prestige possible as a marine
chemist, with the rank of a marine chemist or marine
geochemist. But now he's a professor, and we had a
faculty committee the other day to consider his
promotion in salary.

I don't know whether you understand this, but in
the professorial ranks, all professors are not equal,.
Some of them get twice as much or more than twice as
much as others. There's a series of grades of
professor: 1, 2, 3, 4, 5, 6. He was up for an increase
to Professor 5 or something like that, and our committee
unanimously turned it down. It was a committee of the
staff council. Ray Welss was on it, who was not at that
time a professor. Bill Fenical was on it, who 1s some
kind of a half-time professor. And another chap was an
actual member of the academic senate. We turned the
increase down because Dave Keeling is so uninterested in
teaching. He doesn't give a damn about teaching, and he
doesn't do a very good job of it, in spite of the fact
that he's a superb scientist in his very narrow field.
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The main way we recruited faculty and research
staff members was just by taking advantage of
targets of opportunity, finding good people
anywhere who wanted to come here, or whom we could
persuade to come here. We were growing so fast
that we could always make room for a good man.

It's much more difficult now.

We lost a lot of good people. Part of that
was the result of Scripps Institution policy.
First-rate marine scientists who are now all over
the country got their PhDs at the Scripps Insti-
tution: ©people who are now at the Woods Hole
Oceanographic Institution, the Lamont Geological
Observatory, the Universities of Washington, Rhode
Island, Miami, everywhere, they got their Ph.D.s
here. They get kicked out of here because we don't
appoint our own PhDs.

Yes, that's a fairly common problem I think for a
lot of departments.

I think it's too bad, myself, because we've lost a
lot of absolutely marvelous people.

With good training?

With good training, that's right. But anyhow we've
always had that policy, and probably it's a good
thing, although I've never been convinced of it.

One of the things we sort of specialized in
was producing directors of oceanographic insti-
tutions. Several institutions are headed by our
graduates. Of course, they can't all be directors
of Scripps, so that's probably a good thing!

They have to go somewhere.

They have to go somewhere, yes.
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Administrative Assistance from Charles Wheelock

When Scripps was doing all of this expanding, there
were a couple of groups that met with you to, hope-
fully, facilitate the expansion, the organization,
and the communications regarding all that we've
been talking about. One of them was the Director's
Advisory Council and the other was the Staff
Council. I thought we could spend just a little
time with your recalling how you saw these two
groups, what their roles were. [brief tape
interruption]

One thing you should remember about those com-
mittees is that in 1954 I managed to get a
wonderful man as associate director. His name was
Charles Delorma Wheelock. He had been Deputy chief
of the Bureau of Ships. He was a rear admiral in
the Naval Constructor Corps. One of the charac-
teristics of mnaval constructors is they never go to
sea, and the reason why most of them don't go to
sea 1s they get deathly and permanently seasick.
That was true of Charles. He could walk out to the
end of the pier and get seasick practically by
looking at the waves. Except for that physiolog-
ical weakness, he was a marvelous man. He was a
graduate of the Naval Academy and had taken
graduate work at MIT, and had a master's degree in
naval architecture and naval engineering.

When he came here, he came in a non-faculty
position, as a research enginner, but, in fact, he
leaned over backwards to be as academic as he could
possibly be to make as complete a contrast to the
navy as he could make. All decisions had to be
made by committees [laughing] faculty committees.
He would organize them, call the meetings, prepare
the minutes, organize the whole affair.

There's a lot of evidence of that in your
director's papers.*

*See examples on following pages: "Committees of
the Staff Council, SIO 1958-1959,"™ SIO Archives,
Series 81-16, Box 16, F 53; "Minutes of Joint
Meetings of SIO Staff Council and UCLJ Faculty,"

3 August 1959, SIO Archives, Series 81-16, Box 16,
F 54.
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COMMITTEES OF THE STAFF COUNCIL —
SCRIPPS INSTITUTION OF OCEANOGRAPHY, 1958-1959

The first nemed is Chairman of the Committee or Panel., Those whose names are followed
by an asterisk elso serve on parallel committees of the Faculty at La Jolla.

ACADEMIC COMMITTEES

BUDGET & INTERDEPARTMENTAL RELATIONS: M.W. Johnson¥*, M.N. Bramlette*, W.E. Munk¥,
J.M. Bnodgrass, F.N. Spiess, W.S. Wooster.

COMMITTEE ON COMMITTEES: C.E. ZoBell¥*, J.D. Isaacs*, R.W. Raitt*, F.N. Spiess,
V. Vacquier, Tj. H. van Andel, R. Revelle* (ex officio).

EDUCATIONAL POLICY: F. B Phleger*, J. Arnold, S.Q. Duntley, W.M. Elsasser¥, D. L Fox*,
Tj. H. van Andel R. Revelle* (ex offlcio)

ADMINISTRATIVE COMMITTEES

BUILDINGS AND CAMPUS DEVELOPMENT: C.D. Wheelock, S.Q. Duntley, C. Eckart, J.D. Frautschy,
J.C. Kirby, L.N. Liebermann, W.H, Munk.

Grounds Panel: Duties to be assumed by parent Committee.

Planning Panel: gﬂembers to be nominated on an ad hoc basis to deal wlth speciel
problems as they arise.

Radioactivity Panel: L.N. Liebermann, E.W. Feger, T.R. Folsom, J. Arnold,
W.H. Thomas.

Space Assignment Panel: Parent Committee will be responsible for recommendations
to the Director conceraning space policy and assignment of space to divisioms
or departments, which will then assign space to individuals.

Stockroom Panel: E.D. Goldberg, W.J. North, F. Snodgrass.

- Water Supply Panel: W.J. North to be responsible for see water and E.D. Goldberg
to be responsible for fresh and distilled water. They may call on others to
serve as consultants as indicated By the nature of the problem.

DIRECTOR'S ADMINISTRATIVE ADVISORY COUNCIL: R. Revelle, G.0.8. Arrhenius, S.Q. Duntley,
W.M. Elsasser, J.D. Frautschy, Ruth Handley (Secretery), J.D. Isaacs, H.D. Johnson,
J.C. Kirby, T.A. Manar, F.N. Spiess, J.W. Tippetts, C.D. Wheelock (Vice-Chairman),
C.E. ZoBell. (All members of the DAAC are ex off1c1o)

LIBRARY COMMITTEE: C.L. Hubbs, K.A. Clendenning, H.C. Craig, H.C. Craig, C. Ecka.rt,
W.M. Elsasser, G.C. Ewing.

MARINE OPERATIONS COMMITI'EE': Z.W. Menard, Jr., E.H. Ahlstrom, E.W. Fager, J.L. Faughn,
J.D. Frautschy, R.W. Raitt, M.B. Schaefer, W.S. Wooster.
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Pier Panel: J.D. Frautschy and other members of parent committee.

Ship-scheduling Panel: W.S. Wooster and other members of parent committee.

Marine Preserves Panel: E.W. Feger and other members of parent committee,

PERSONNEL APPEALS COMMITTEE: N.W. Raekestraw, W.L. Belsver, J R Moriarity, F.E. Snodgrass,
Ruth Young.

SELECTIVE SERVICE COMMITTEE: L.N. Liebermann, M.W. Johnson, J.E. Tyler.

PUELIC CEREMONIES, INFORMATION & LECTURES: D.L, Fox, S.Q. Duntley, S.D. Hinton,
L.N. Liebermann, T.A. Manar, C.D. Wheelock,W.S. Wooster.

(Members of this Committee will assume the responsibilities of the Colloquia,
Aquarium-Museum, and Movies Panels).

PUBLICATIONS COMMITTEE: G.0.S. Arrhenius, F.T. Haxo, W.R. Holleman (ex officio), _
L.N. Liebermenn, T.A. Manar (ex officio), P.Rudnick, F.P. Shepard, W.S. Wooster.

SAFETY & DISASTER PREPAREDNESS: J.L. Faughn, T.R. Folsom, R.W. Haworth, J.D. Isaacs,
G.E. Jones, J.C. Kirby, C. Limbaugh, F.N, Spiess, J.M. Snodgrass.

Diving Certificate Board: C. Limbaugh, E.W. Fager, R.J. Ghelardi, E.A. Murray,
W.J. North, F.E. Snodgrass.

Explosives Safety Panel: G.G. Shor, Jr., J.L. Faughn, E.E. Peterson.

(Civil Defense organization and functions to be reviewed by parent committee).

RESEARCH ADVISORY COUNCIL: R.S. Arthur, C.L. Hubbs, J.D. Isaacs, F.P. Shepard,
F.N. Spiess, Tj. H. van Andel, H.C. Urey, C.D. Wheelock, C.E. ZoBell.

Gulf of California-API Advisory Panel: F. B Phleger, R.S. Arthur, M.N. Bramlette,
F.P. Shepard, G.G. Shor, Jr., Tj. H. van Andel.

IGY Advisory Panel: H.W, Menard, Jr., R.S. Arthur, T.R. Folsom, J.D. Frautschy,
J.A. Knauss, W.H. Munk, June Pattullo, R.W. Raitt, N.W. Rakestraw, M.B. Schaefer,
W.G. van Dorn,

Kelp Advisory Panel: C.L. Hubbs, F.I'. Hako, W.J. North, J.E. Tyler, C.D. Wheelock,
C.E. ZoBell. '

Military. Research Panel: F.N. Spiess, S.Q. Duntley (J.E. Tyler, slternate),
J.D. Isaacs, J.A. Knauss, W.G. van Dorn, C.D. Wheelock.

MLR Advisory Panel: J.D. Isaacs, E.H. Ahlstrom, R.S. Arthur, F.T. Haxo, C.L. Hubbs,
M.W. Johnson, J.C. Marr, J.L. Reid, M.B. Schaefer.

Tuna Oceanogrephy Adi?isory Panel: M. Bleckburn, R.S. Arthur, C.L. Hubbs, J.D. Isaacs,
J.C. Marr, J.L. Reid, M.B. Schaefer, C.D. Wheelock, W.S. Wooster,

Southeast Asia Program Panel: W.S. Wooster, J.L. Faughn, J.C. Marr, M.B. Schaefer,
Tj. H. van Andel, '
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‘ MINUTES OF JOIT MEETT'G OF SIO STAFF COUNCIL AND UCLJ FACULTY

tibrery Avditorium, 3 August 1059: 16 faculty and 17 staff members present.

The metﬁng was called to order at 15:17 by Mr. Wheelock, Vice-Chairman of
the staff counCilo '

A potion was made, seconded and passed to accept the minutes of the last mesting
of the Steff Council (11 December 1958) which had been distributed.

¥r. ¥Wheelock then c2lled on Mr. Isaacs to present the report of the Committee
o Committees, Nr. Isaacs stated that this committse had been able within the
Jast three years to reduce tho mmber of panels and committees from 46 to 28,
Fe distributed a revised Report of the Committee which differed from their
original Report, submitted 17 July 1959, in the addition of four members to ths
Exscutive Commitiee, A motion to approve the revised Report was made, seconded
and passed by voics vote.

¥, Wheelock then asked Mr, Revelle to present a report on progresé and plans for

the new cawpus at La Jeolla. Mr. Revelle said that the building program for the
pext five years was in preperation for submission to the Stete legislature.

Tris year's budget contains $172,000 for purchase of land south of the present
€10 campus and $450,000 for the preparation of plans and working drawings for the
Schoocl of Science and Engineering. Laboratory Building €4 which will be on the
1land south of the SIC coxpus will probably not be buillt for at least five years
beczuse of the lower priority given by the University to facilities for organized
sesearch as opposad to facilities for instruction.

Te tentative schedule of building for the UCLJ campus {SSE through 1962-63)
is as follows: : :

1960-61 - $5,000.000 for firat construction on top of hill,
1961-62 - $5,000,000 for additional construction on top of hill plus
$1,800,000 for equipment for the buildings.

1962-63 - $9,000,000 for laboratories, iibrary, classroom and administration

buildings, $3,500,000 for equipment for abcut 80 faculiy,
$1,.500,000 for a corporation yard, $1,500,000 for utilities
and site development and $1,500,000 for apartrents for about
150 students.

1963 - About $20,000,000 for expansion beyord SSE,

[tis year $400,000 has been allotted for the opsration of SSE arnd $1,000,000 has
»< requested for next year by Presicdent Kerr, If this request is favorably
eceived by the Legislature, there will be provision for 38 new faculty by tha
‘21l of 1960, Three Cepartments will be established ty then; Chemistry, Physics
\nd Earth Sciences. In the following two years, departments of Biclogical
'2iences and ¥athematics will be established. The Physics Department will have
! faculty which 4s strongest in solid state physics, plasma physics, and nuclear
24 high energy physics; the Chemistry Tepartrent wlll exphasize geochemiatry,
perimental and theoreticzl physical chemistry and biochemistry; the Earth
‘=1Bnces Departrent will te concerned with the study of earth fluids, theoreilcal
:‘d €Xperiment2l georhysics znd geology's the Riological Seclesnces Department will
Sncentrate on three fields - ecolegy. nsurophysioleogy and molecular biclegy
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interrelaticne of blochemisiry and geneties), Besides these dnpartments of
nstructicen, there will be varicus resezrch instituies whose merbers wiis come
rom several departments,

ngineering and applied science are also to be developed here. Mr. Revelle
nggested that the following might represent the important engineering problems

£ the futuret atomic power, materizl development, climatic and weather conirel,
hinking mechines and space travel. It is not clear what sort of engineering
lepartment would be prepared to handle these problems - perhaps, a combined applied
md theoretical physics department would be best,

he Scripps Institution of Oceancgraphy will not lese its identity, integrity or
mportance. There is little problem of support of research for more funds will
rertainly be made avallable for oceanography but there is a serious problem of
wusing., Until recently, federal funds have not been awvaileble to provide
aboratories, etc. but there secems to be a recent tendency for granting agencies
0 consider these. The present fleet will a2lmost certainly be replaced by larger
wre expensive ships by the federsl government within the next 10 years and it will
e necessary to train marine scientists to man them. There is a group at SIO
thich feels that a special curriculum in oceancgraphy is desirable znd practical
nd can attract first-rate graduate students. There is, however, not a consensus
f opinion among the fzeully in regard to this question at the present time, The
‘ducztional Policy Committee is going to consider the problexm and, presumably,
fill report its opinicn to the Faeulty.

e of the desiderata mentioned by many of the newly-appointed and prospective
‘aculty merbers is the development of stirong deperiments in the humzniiies and

joclal sciences. The theater which 4s to be built on top of the hill will partly
terve this function. In addition, there should be departments of English, history,
sconomies and anthropology by 1964. By 1970, UCLJ should be a fullesczle university
thich can provide a sound undergraduate liberal education.

f the necessary basic scierces are developed at UCLJ, a medical school is likely
© be established beczuse the new County Hespital of 1200 beds will be within
sy reach of the campus and could provide the clinical training required.

‘he increasing costs of land and housing 4n La Jolla present a serious problem

‘or both faculty and students., The City of San Diezo has a plan Ffor the development
f a commmnity around the campus on an area of about 11,000 acres and with about
75,000 inhabitants but noone has yet presented a plan for keeping land and pmper*y
rrlues at a level which academic staff and faculty ean afford.

.and for the new campus amounts to about 13C0O acres; of this, the University

low owns about 160 acres, the voters of San Dlego have authorized the City to give
the University atout 525 a2cres and a bill has besn introduced in Congress to
ransfer Camp Matthews to the Universit; 7 when the ¥Yarine Ccrps leaves it within

! year or two. There are some p0351b1e hitches in these plans but it seems likely
hat the land will be aveilable and will be accepted by the Regents.-
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. Revelle then outlined the predicted student enrollment in the University
ind State Colleges for 1970:

ucs 27,500

TCLA 27,500

Devis 10,609 )

Riverside 5,000 Of the 102,000 predicted for
Santa Barbara 10,000 the University, about 2/3
TCLJ 5,000 -would be wndergraduates.

San Franciseo 5,000

Orange County 6,000

South Central 6,000

State Colleges 160,000

lhese enroliments (State Colleges and University) will require about 41,000
14ditional faculty members if the present faculty-student ratio is kept. The
fiversity will produce zbout 16,000 Ph,D.s 4in this period and only about 30% of
these will go into teaching: 1leaving a deficit of about 38,000 faculty with the
Ph.D. degree. As rost other states will be facing the same problem, it is
1ifficult 1o see where they will come from.

Following ¥r. Revelle's report on progress and plans, there wes a discussion of

the positlion of the University in regard to the State Colleges. It seems evident
ttat in order that the State Colleges may attract good faculties, they will have

to make provision for research., Experience in other states has, however, shown

that this soon leads to a2 desire on the part of the State Colleges to grant advanced
iegrees and thus becorme wniversities. There is now a joint commitiee including
representatives of the Regents and the State Board of Education which has been
trected to draw up 2 master plan for higher education in California and have-it
iwvailable by February 1560. Their plzn will, no doubt, be a reasonzble compromise
>at-there is some sentiment in the State legislature for presenting a constitutional
ieidment to the voters which would put all state institutlons of higher education
mder one, probably elected, board of governors. This would greatly change the
waracteristics of the University. Two weys of partially solving this problem

gkt be to have the University emphasize graduate and professional training and
karn more of the undergraduate training over to the State Colleges and to have

e University provide research facilities for State College faculty merbers; both
f these suggestions, however, present many practical difficulties,

fr. Wheelock then announced that he would shortly call a mesting of the Executive
<x=ittee to go over the Charter and By-lzws of the Staff Council. The results

¥ their examination would be presented ‘o the Staff Council for approval or
xendment ,

<. Wheelock then adjourned the meeting cf the Staff Council and turned the chair
7rer to Kr, Eckart, Vice-Chairman of the Faculty. Mr. Eckert pointed cut that

e Faculty has certain legal responsibilities to the Academic Senate and that ome
= these involves the memters of the Senate who are members of the UCLJ academic
‘”&d.ttees (denoted by * on ths Repcrt of the Comittee on Commitiees, 3 August 1959).
X *olien was made, seconded and passed by voice vote of the faculty memvers present

f dccept the Report of the Committee on Committees as it applies to these mexbers
- the committees,

Qe Deeting was adjourned a2t 16:40.
E.W. Fager, Secretary
UCLJ Faculty
SIO Staff Council
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So we had more committees than we really needed
because of Charles.

In my experience, you need faculty committees
for two primary purposes. One purpose is to make
decisions that the director doesn't want to make,
unpopular decisions. You can always hide behind a
committee. Of course, there the director has to
play a strong role in getting the decisions that he
wants but he doesn't want to take responsibility
for. I finally got pretty good at that by sort of,
if you want to call it "manipulating"” the
committee, being very modest, pretending it was
somebody else's idea; you know, all the tricks of
hiding behind other people.

Another purpose of a committee is illustrated
by a library committee, where you really need a
faculty committee because they're the ones who are
going to use the books, and they therefore should
decide how to spend available money for periodicals
and books.

Then there is a third kind of committee that
you want to avoid like the plague, but often can't.
For example, a space allocation committee.
Committees can never make up their mind about
allocating space because it always hurts somebody
and helps somebody else. That's a job the director
has to do on his own and take the flak for. It
would be nice if you could hide, but you can't
because a space committee can never make up its
mind, even with someone like Charles Wheelock
running it.

The Advisory Council and the Staff Council
were at least in part Charles Wheelock's inventions
to get as much democracy as possible into the
institution. But they turned out to be very satis-
factory, particularly the Staff Council. I don't
think the Advisory Council exists anymore. But the
Staff Council is a very potent and useful body in
bringing the institution together and making it
work, and they have lots of committees.

Within the council 1itself?

Just like the academic senate in the university as
a whole. The nice thing about the Staff Council is
it doesn't matter whether you're a member of the
academic senate or not; everybody's equal in the
Staff Council.
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There were a couple of other issues that came up
relating purely to the management of Scripps.

One of them, of course, was who ran the ships.
That was an interesting problem.

And how these ships got paid for.

Of course, that was a serious problem. It still
is. It never has turmed out to be completely
solvable, particularly since the ships have now
gotten so they eat their heads off in costs., Our
big ships now cost $10,000 to $12,000 a day, for
every day they are at sea. As long as you're at
sea, $12,000 goes down the drain every day that
you're there,.

But who ran the ships was an interesting and
important problem. I felt, and I think I was
right, everybody would agree now that I was right,
that they should be rum by the scientific staff,
not by the business office.

In those days the business manager at Scripps
was a man named John Kirby, who was not responsible
to me; he was responsible to Jim Corley, the U.C,.
vice-president for Business Affairs. He had an
essentially completely independent organization.

He ran the purchasing agent, the storeroom, the
garage, the buildings and grounds, and I think even
the non-academic personnel office-~-though I'm not
quite sure about that. There was a girl named Ruth
Handley who ran that--also inventory control and
accounting. Accounting was independent too, I
guess.

We had a series of difficult accountants, and
finally we acquired a wonderful one named Herman
Johnson. Unlike most accountants who say, "You
can't do this, there's a rule against it," Herman
Johnson would say, "We can do it; we'll find a way
to do it," and he always did.

That's certainly a lot more helpful attitude.

As a result of his can-do attitude, he later became
vice-chancellor of UCSD [University of California,
San Diego] for administration. He became
essentially the John Kirby of the whole campus, but
a wonderful one, not an obstructionist like Kirby.

One of the very important things about this
campus is, of course, the degree of autonomy it
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has; the chancellor really runs the place. It
isn't run by the U.C. administration in Berkeley,
although there are rules and regulations that
University Hall establishes. But the farther you
can stay away from University Hall, the better 1life
is for everybody. [laughing] And with a man like
Herman Johnson, of course, who had everybody's con-
fidence, that works pretty well.

Anyhow, Kirby felt that the ships should be
run by the business office, and he amassed a lot of
evidence about how badly we were running them: my
marine superintendent was "no damn good."

Right, and that evidence is present in your papers,
and in President Sproul's papers too.

They would write to President Sproul about how I
never made decisions and how everything would be
fine 41f 1t was just run by the business office!
But eventually, Jim Corley, said he was tired of
arguing and he decided it was okay for us to run
the ships. [laughing] And we did.

The ships have now become part of a national
organization called the University Organization for
the National Science Foundation [NSF] mostly, I
think almost entirely; the ships in some way only
nominally belong to the local laboratory. We have

under this UNOLS system. I'm not quite sure how it
works finmancially. The NSF provides the operating
funds, but they have to be reimbursed out of
projects, individual projects, which contain ship
budgets.

This is very bad because the ships are not
very efficiently utilized. Say a bacteriologist
gets a grant from NSF to do some work in the
Philippine Sea. We should send a whole team of
scientists to the Philippine Sea, but the ship 1is
being supported out of his grant, so it's really
impossible to do 1it, and often these biologists
only work eight hours a day and lie to the other
sixteen hours.

Even though the ship is there anyway.
Yes, and it could be doing a lot.

Yes, particularly with the expeditions, we always
had a combination of research activities.
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We always tried to have enough things going so we
worked around the clock every day, and never
stopped, except when we were in port, and being in
port, as far as we were concerned, was a happy
experience but a waste of time.

We have an elaborate marine facilities
organization, as you probably know. It's called
the Nimitz Marime Facility. It has 1ts own shops,
its own purchasing and storeroom service, and so
forth. That 1s under the administration of the
director's office at Scripps.

In fact, we don't have a business office any-
more; everything is done under the director's
office. It was not really very satisfactory to
have a business manager responsible to and
responsive to the vice-president for business
affairs at Berkeley and not responsible to me.

I guess at one point--this was early, like in
1952-~Kirby was trying to deal with what he thought
was a problem with your being away some of the
time. So there was something called the Admin-
istrative Committee established in October and--.

That was particularly when I went on these long
expeditions.

Yes.

Kirby then decided that he would supervise the
marine facilities, as part of the role of the
business manager's office, rather than you or
anybody really attached to Scripps.

Which would mean running them through the
director's office.

The director's office.

There were all those memos going back and
forth from Corley to you and Corley to Sproul,
Corley to James Miller* especially, regarding the
chartering of the vessels as opposed to buying them
or some other arrangement, and very elaborate ways
of figuring out the costs, and which would be
cheaper, and so on. It looks like there was a lot

*Miller was assistant to the vice president for
business affairs, James Corley.
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of tension about the ships, just what to do with
the ships.*

That's right. I mean, after all, it was not an
orthodox university function. [laughing] We were
regarded as a very queer organization.

Yet for the work to go on, handling the ships,
dealing with them and getting them paid for and
everything, was obviously central to how Scripps
was going to continue its expansion into more ocean
exploration.##

What I wanted to do was to allocate the
charges by the year and not by the month. This
offended the business people, but it seemed to me
it was a sensible thing to do because we never knew
how the different budgets were going to be used
month by month and we would end up, 1f we made
these monthly charges, with a surplus in one budget
and a deficit in another, whereas if we waited
until the end of the year, we had a lot of flex-
ibility In which budgets could be charged because
the work was so overlapping. But you couldn't do
the charging in advance, and so I wanted them, as I
say, to post-allocate for the whole previous year
and to carry over university funds to the next year
if necessary. Maybe eventually we did that, I
don't really remember whether we did or not.

When did the management of the ships come into the
director's office as--

It never came out of the director's office; it was
always there. 1It's just that Kirby was always
objecting to this.

*See items in President Sproul's papers, including
letter to James H, Corley, 10 September 1952, from
John C. Kirby; memorandum to James H. Corley and
Controller Lundberg, dated 18 November 1952, from
Roger Revelle, subject: Request for changes 1in
procedures for charging ship costs; and, memo-
randum to James H. Corley, dated 17 April 1956,
from John C. Kirby. All from Box 414, University
Archives, The Bancroft Library, University of
California, Berkeley.
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Advocacy for the Institute for Marine Resources,
1950

I thought we might talk about how the Institute of
Marine Resources got started, got under way because
it's an important early effort of yours and, as I
mentioned, it's a good example of how you helped
the expansion of Scripps, even before you were
director.

Did it start when I was acting director?

Yes, it did. It started really in January of 1950,
Oh, when Carl [Eckart] was still director?

Yes.

I see,

There's a letter that you wrote to Knowles A.
Ryerson in January of 1950, right after New Year's
Day, and what you called it was "an all University
fishery research program."* Then there were a lot
of letters to President Sproul all through 1950,

It just shows how things don't get done very fast
at a university.

No. Well, especially with IMR, things got--.

Well, I was thinking about something else. [U.C.]
Davis 1is just now starting a fisheries program.
[laughing] Thirty-five years later. And they're
appointing a professor of fishery science. I hope
it's going to be Jim Joseph, who's the head of the
Inter—-American Tropical Tuna Commission, but I
don't know whether he will be or not. He's a very
good man. But the university moves slowly in
things 1like that.

Especially when it looks like it's going to cost
them some money.

That's right.

*Ryerson was assistant dean, College of Agricul-
ture, at The University of California, Davis,. See
+following pages for copy of letter. From Revelle
papers at SIO Archives.
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Janmuary 2, 1950 .
| 7

Professor Knowles A, Everaon ' /ﬁ-c—‘ L. ﬂ“/
Asslstant Dean )

College of Agriculture

University of Califarnia

Davis, Gautmia '

Dear xnwles-

: AvisitrranyouhereinLaJomvmﬂdbemorothan
welcmoandlcertainlyhopethatmcansotdomthism:ln
February, &8s you suggest,

One of'thethinge Iwuldli.ke totalktoywabmtth
the possible establishment of an all University fishery research
progran, I recently went to the United Kations Conference on the
Conservation and Utilization of matural resources and was very
much impressed with the need for research on fish marketing and
processing, which must be carried out if the oceans are to con-
tribute their full fair share to the protein and fat requirements
of the world, This kind of research does not lie within the scope '
of the Scripps Institution of Oceanography, but it certainly ldes
within the field of the University's interests, and it seeus to
' me, perhaps naively, that it rmay be closely skin to socme of the
work now being dome in the College of Agriculture,

One of the problems of fish processing research, for
example, 1s the separation of the various camponents of fisk
tissue and thelr transformation into food substances of different
type. An example is the Norwegian utilization of fish oils for
margarine, ™whipped crean® and similar purposes; another is the
Chinese production of fish ®curds™ from t.he breakdm produm of
~ fish protein, . :

As you knmr, more t.han half of the warld!s populatim have -
& protein-deflcient diet, This deficiency is very marked in India,
and yet fhe Indian coastal waters contain an abundance of fish.
. The difficulty is the lack of inexpensive means of preservation of -
the fish so that they can be tra.nsported 1nland without spoiling., ..~

As far as Scripps Institution o.f Oceanogap!w is concemod
I conceive our function In fisbary research to be primarﬂ::

: 1. Had.n,gknoamthe characterandextmtorwino
fishery resonrcea, and

Impraving the possibilities of their exploitaticn. |
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#2

It should not be forgotten, however, that nt?La Jolla the
University has a campus as well as a research institution,and
other departments than oceanography might'teny well be establish-
ed here, if desired.
Best wishes for a Happy New !eaf. I rema.tn,
' Sincerely yours,
Roger Revelle, .
Assoclate Director and
RBE-b Professor of Oceanography.

CC: Professor Carl Hubbs.



Sharp:

Revelle:

Sharp:

Revelle:

Sharp:

Revelle:

91

Then they move real slowly.

Anyway, there are the letters to Sproul that
you were writing, really explaining in great detail
what your ideas for the institute would be and the
difference between the Marine Life Research program
and what the institute would be, which wasn't
always that clear, especially to somebody sitting
way up there in Berkeley. I wonder if you remember
very much about President Sproul's role and whether
or not he was really helping to get it going?

Oh yes, he was very helpful, always helpful,
Everything I wanted to do he thought was a good
idea.

That's, especially in the president's office, a
very nice person to have in your corner.

It sure is. That's right. Agnes Robb, of course,
was never in my cormer, but she was in nobody's
corner except Bob's. She was very loyal to him and
tried to save him from all those bastards that
wanted to get something out of him. [laughing]

We haven't talked too much about President Sproul,
except about the loyalty oath, and I thought we
might, especially in connection with IMR.

Well, what he did was to appoint a committee, of
course, which was his standard operating procedure,
a committee headed, as it says in the record, by
Baldwin Woods, who was vice president. But the
principal member of that committee, as far as I was
concerned, was Clark Kerr. He and I were both
directors at that time. He was director of the
Institute for Industrial Relations. Clark thought
it was a great idea to have this Institute of
Marine Resources and was strongly in favor of it.
In fact, the whole committee was. The idea was
baslically to involve other campuses of the univer-
sity, not just Scripps, in marine affairs.

The one thing that worked out really well for
a while was the Food Technology part of it, where
we had a man named Harold Olcott. I think he was
at Berkeley or at the experiment station near
Berkeley. He worked on the problems of fish
spoilage, particularly fish spoilage in the can;
not botulism, but oxidation and rancidity of the
fish oil,.
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As quickly as possible we made Charles
Wheelock director of this institute, and he, in the
process, was made a professor. He'd started, as 1
say, as a research engineer, but everybody down
here loved him and it was really no problem to get
him appointed to a professorship. But he took
years to overcome the navy stigma, of course.

There were other candidates for the directorship.
Now, he's appointed acting director in July of '53.

But there were other people who were con-
sidered, and they were scientists.

Oh, were there? I'd forgotten that. I was looking
at the data and I didn't see any. 1In the things
you sent me, I didn't see anything.

This was for the permanent director.
Yes, sure.

And now I'm not sure when this was. [refers to
materials]

That was probably after Charles retired. Let me
take a look at the list.

Those were the people who were considered for
permanent director. I'm not sure you can read
my writing.

[reads materials] Well, this was probably at the
time that we were first getting a director.

You mean acting director?

No, when Charles was acting director he may not
have wanted to be director. I don't remember that.
He may have felt that it would be better if he
wasn't. He was a very modest, gentle man, and he
may have thought it would be better to have a well-
known scientist.

Of this group here [Rolf Ling] Bolin was at
Monterey, at the Hopkins Marine Station, Anton
Bruun was the leader of the Danish Galatea
expedition, John Kask was a famous fisheries
scientist, Kenneth Rae later became head of the
marine laboratory at the University of Alaska, [J.]
Larry McHugh was one of our graduate students who
became head of the Virginia Fisheries Research
Institute, Dan Merryman was head of the Bingham
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Oceanographic Foundation at Yale, Athelstan
Spilhaus was at this time dean of engineering at
Minnesota. He was the inventor of the
bathythermograph and of the Sea Grant system.

Allyn Vine was a great friend of John Isaacs and a
very inventive oceanographer, particularly for
developing instruments. Lionel Walford was the man
I told you about who was with the Fish and Wildlife
Service. This 1is a good group of people, but for
reasons that I don't remember we actually made
Charles the director.

The problem was, at least as I look back on it
now, the problem was to think of things for this
institute to do to enlist the enthusiasm and the
activity of people on other campuses without much
money. Money is the most important thing in a
university.

Not ideas?

Money, I'm sorry to say. [laughing] It runs
everything else. Ideas are fine, but without money
nothing works in a university.

To be blunt, the budget that was originally given
to IMR was very modest, like $22,000 in the first
year.

That's right. But we were supposed to build it up
to about $100,000, I guess [brief tape interruption
after phone rings]

As you know, we had an Advisory Council and also an
Executive Committee.

Both of which I thought we might talk about, but
maybe back up just a little bit now to the period
in 1953 when you were meeting with a lot of differ-
ent people. At Cal Poly, for example, you met with
the Engineering Advisory Council of UC. I believe
it's with UC.

Oh yes, Mike O'Brien.

And George Tenney.
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Lou Boelter, I remember that. One of the papers
was on the Engineering Advisory Council.* [brief
tape interruption]

I thought we might just go over how you put
together your ideas about IMR, what you thought IMR
should be in the beginning.

Well, as I said, what I thought it should be was a
university-wide institute, with activities on
different campuses, much like the Institute of
Geophysics, which has branches at Berkeley and UCLA
and La Jolla, and maybe at Davis also. On each
campus the Institute would support the research of
faculty and staff on marine-related problems but
not really oceanographic problems.

There were three particular activities that I
remember. One was the research on fish preserva-
tion technology that Harold Olcott conducted.
Another was the possibility of deep-sea mining for
manganese nodules. It became quite clear after the
1957 International Geophysical Year that the ocean
floor was just covered with these things, billions
of tons of them, and it looked like a promising
marine resource to explore for copper and nickel
and cobalt, not so much for manganese.

There was a young man whom Charles [Wheelock]
interested in this problem. His name was John
Mero. He became very much involved with mining the
deep-sea nodules and in dreaming up ways of doing
it., He organized a company later called Deep Sea
Ventures, Inc., and in fact half a dozen companies
got into this particular act eventually--Kennecott
and Lockheed, I remember those two, and a Dutch
consortium and various groups all over the world.
It was pretty largely based on the work of this
young graduate student who was supported by Charles
and the Institute of Marine Resources. He was at
[U.C.] Berkeley, not down here.

The third thing that they started to do
somewhat later was to run the state Sea Grant
program, which has its headquarters here but is

*These were minutes of the Engineering Advisory
Council, dated 8 May 1953, from the President's
files, Robert Gordon Sproul, University Archives,
The Bancroft Library, University of California,
Berkeley.



95

Revelle: part of the university-wide Institute of Marine
Resources. The guy that oculd tell you a lot more
about this than I is Noel Spiess. He's the
director of the Institute of Marine Resources. He
said you talked to him this morning.

Sharp: I did talk with him this morning, and because he
was doing so much work at MPL [Marine Physical
Laboratory] when IMR was being started he didn't
think that he really could say too much about the
early days of IMR, and when it was really getting
going, and what your ideas were for IMR and how
they evolved.

Revelle: Well, I don't think they evolved very much. I
think we had a basic notion and stuck pretty much
to it. As I remember it, there was not much
learning experience in it, but I may be wrong about
that.

Sharp: I was looking at the testimony that [Wilbert]
Chapman presented before the state Assembly
Committee on Fish and Game.* What he wanted for
IMR or an institute like IMR was a lot narrower.
He wanted help specifically for the fisheries, and
what you presented was a much broader concept.

Revelle: Yes.

Sharp: It looks like the broader concept was really what
happened, what evolved.

Revelle: That's quite right.

Sharp: But there were some other people who were sort of
ancillary to all of this, and I really wondered how
they were involved. One of the people that I came
across was Karl [F.] Meyer.

Revelle: Well, I don't know how that turned out, but he had
a biological laboratory which, as I remember it,
was in San Francisco and related to the [UC]
medical school. He, for years, had conducted
tests for the state of Californjia on the sanitary

*Presented on 1 October 1952, at San Diego. At
that time Chapman was director of research,
American Tunaboat Association. President's Files,
Robert G. Sproul, University Archives, The Ban-
croft Library, University of California, Berkeley,
Box 630.
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aspects of fisheries' products, keeping the
bacterial count down and making sure that the fish
were edible and the products were edible and safe.
There were people in the university who felt that
this was really not a proper university function,
that this should be done by the state of Cali-
fornia.

I felt that way too. I didn't think it was an
academic thing to do. It was purely routine test-
ing and it should have been done by a routine test-
ing laboratory that was rum by the state. So we
never took that up as part of IMR. I'm pretty sure
that Charles Wheelock felt the same way about it.

In the early period, and perhaps throughout IMR's
early history, it seemed like there was a lot of

discussion about what was appropriate for IMR to

take up and what was inappropriate for IMR. This
is a theme that keeps running through all of this
early material.

Yes. The only thing I remember that was inap-
propriate was Meyer's laboratory. Everything else
seemed to be appropriate enough.

There is one thing that, thank God, we did not
do, and to some extent, or maybe entirely, that
reflects the Scripps philosophy. Wib Chapman
wanted us to develop an artificial bait for tuna
boats, pointing out that for every ton of tumna they
had to catch 200 pounds of bait and that half the
crew was involved in catching bait and the other
half was using the bait to catch the tuna. So it
would have been a great economy if they didn't have
to catch the bait first.

This was such a completely engineering,
developmental thing that it didn't seem to me it
was really appropriate for the university. Thank
God we didn't do it because within a year the power
sheave was invented and the whole tuna-fishing
industry changed to purse seining with a power
sheave. [spells it] It enabled them to haul these
giant purse seine nets aboard the ship, to purse
them up and to pull them in. It couldn't have been
done by brute human strength, but with the power
sheave it was possible.

And fisﬁing was not done with lines at all anymore?
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Revelle: Fishing rods and bait and barbless hooks over the
stern that they had developed here completely
. disappeared within about a year or two years.

Sharp: That really changed the industry?

Revelle: Yes, and we would have been on this wild goose
chase with artificial bait for something that
didn't have any use at all,

We were willing to look into the problem of
how best to catch the tuna, what was the funda-
mental problem, not the problem of developing an
artificial bait, which was one possible way of
catching tuna. We were really outflanked or
outinvented by the man who invented the power
sheave, who was, as far as I know, a fishing
engineer. I don't know who did it.

Sharp: Bow did it sit with people at Scripps, that you
were doing something that was at least partially
practical?

Revelle: They didn't object to that. Scientists, in
general, like to do things that are of some use to
somebody, provided they don't interfere with what
the scientists want to do!

Sharp: I guess some people have looked at IMR as a gesture
in the direction of practical science, and I won-
dered what you thought about that?

Revelle: That was certainly not my intention. I mean, I
thought of it as a real thing, and not a phony, not
a cover-up.

One of the things I remember we did--I'm not
sure it was done by IMR, but I think it was--was to
study the effects of explosions used to make
different kinds of noises in seismic exploration
for oil.

The o0il companies were using dynamite or TNT,
and this killed a lot of fish, or so it was said.
The problem was to invent something that would be
just as effective for getting the sub-bottom
reflections and refractions but wouldn't kill so
many fish.

Various devices were developed for doing this,
basically releasing compressed air and things like
that. That made a softer sound and it was less of
an abrupt shock for the fish., If you could just
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extend the period of propagation of the sound from
a fraction of a millisecond to a few milliseconds,
apparently 1t doesn't bother the fish anywhere near
as much. It was the sudden shock wave that
bothered them.

I think that was done under IMR, although I'm
not quite sure of it. It certainly was done here.
Carl Hubbs was involved with it.

The basic problem with IMR was to interest
people in the university in these marine problems,
and that was a tough job. It's gotten more and
more difficult for IMR.

It may be that IMR 1is not a very good idea
because what has happened is that [U.C.] Santa
Barbara, for example, and [U.C.] Santa Cruz and
[U.C.] Berkeley have all gotten little marine
laboratories of their own, which they run, and
they're involved with marine policy programs and
various others things about the marine environment,
but they do it on a campus basis, not part of the
Institute of Marine Resources, as far as I can make
out.

That's in general in line with the movement
toward autonomy of the campuses.

Is 1t that IMR got a lot of interest going in the
fifties, and now 1it's sort of outlived its useful-
ness?

You ought to talk to Noel about that. He runs the
place; he ought to have some ideas about what it's
good for and what it's done. T don't really know.
It was a good idea in the fifties, but maybe it's

an idea whose time has not only come but passed.

One of the interesting things is that we have .
people in Santa Barbara who are interested in ocean
policy, for example, like Biliana Cicin Sain and
her husband Bob Knecht. And we have a couple of
people at Santa Cruz who were interested in ocean
policy too.

There're lots of interesting problems. The
question is how to get the university people
interested in them. The problem of the sociology
of fishing communities, for example. Not so much
in the United States, although even here there are
some social problems, but in many developing
countries there are people called artisanal
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fishermen. [spells it] Artisans, in other words.
They're people who barely make a subsistence
living; for the most part, fishing from small
boats, bringing their catch into shore,
distributing it on the beach, selling it on the
beach.

I remember one fishing community in India, the
west coast of India, whose primary way of making a
living was smuggling; fishing was just sort of a
cover~up. Another one was in Lagos, near the
University of Lagos in Nigeria, whose primary
activity was collecting sand for building con-
struction, instead of fishing. These fishing
communities just make a living any way they can,
and they're usually the poorest and most backward
communities in the country. In Bangladesh there're
lots of them. They're Hindus, Hindu outcastes.
They didn't see any point in migrating to India
because they'd be outcastes in India, so they might
as well stay in Bangladesh, but they're brutally
exploited by the bosses in the villages or
neighboring villages.

So in these artisanal communities, the problem
is to improve their lot if you can by getting them
better boats and better navigating equipment and
better processing for their catch., The preserva-
tion of the catch is the most important single
thing to do.

In Lake Chad there's another fishing community
where about half the catch i1s lost by the time it
gets to the city of Maiduguri, one hundred kilo-
meters away, where the people are. They smoke the
fish, but they smoke them in such a crude way that
they're not very well preserved.

Another problem is that of coral reef com-
munities, communities that use coral reefs as
fishing grounds. They use the fish around coral
reefs as their basis of subsistence. The coral
reefs are being killed in many areas by sedimenta-
tion from the land. As agriculture develops and
erosion takes place the mud washes out over the
coral and kills it.##

So on a worldwide basis there're lots of very
practical problems with fisheries that are not
really oceanography at all, but are involved with
economics and sociology and the anthropology of
different communities.
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Sounds a little bit like the water logging and
salinity issue, in that there's a specific problem
having to do with water flow and all the rest of
it, but the problem exists within a society, and
all the other issues have to be addressed as well
as the obvious physical problem.

That's right, exactly.

What I want to do before we end this today is to
talk about really the end of the period that you
were director, and the decision to leave and just
what all of that implied.

I don't know how you plan to do this, but we might
talk first for awhile about intermnational
activities in oceanography, which I was 1involved
with when I was director of Scripps.

One of the great events in oceanography in
1959 was the international Oceanographic Congress.

We have talked about that.

Oh, we have already?

Yes. We talked about the congress and the com-
mission, the Intergovernmental Oceanographic Com-

mission.

And about SCOR?
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V ADVISING THE DEPARTMENT OF THE INTERIOR

The Appointment, 1961

Yes. And the IGY.

Yes. Norpac operation probably too.
Yes.

I see, we've done that already?

We have.

Okay.

Yes, I wasn't missing it. When we had that first
session on international cooperation, the IGY, and
all of that that we handled through the fifties and
the early part of the sixties. So I think we've
done that pretty well.

Okay, fine.

The other thing which you've sort of stayed
away from because that is Kathryn Ringrose's job,
but which you can't stay away from entirely was the
beginning of the university here. Beginning around
1956, '57, most of my attention was given to that
and I kind of neglected the internal problems of
Scripps. I didn't neglect the external problems so
much,
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Science in general got a tremendous boost from
the Sputnik which the Russians launched at the
beginning of the International Geophysical Year.

That was '57?
'57, yes.

The National Science Foundation and other
government agencies in Washington all of a sudden
started pouring money into research, and particu-
larly oceanographic research. We started building
new ships.

One of the things that was important at this
time was the report of the Third National Academy
Committee on Oceanography, which was headed by
Harrison Brown. That was at the time when George
Kistiakowsky was science advisor to President
Eisenhower, and George seilized on this report of
ours, it's called "Oceanography 1960-1970," as a
vehicle for inter-governmental coordination.
Harrison Brown was very much interested in the
politics as well as in the science, and he was
determined that this report would have a real
impact, unlike the 1951 National Academy report,
which had some intermal impact, but not much effect
on federal policy.

So Harrison went to Congress, and the Congress
organized subcommittees on oceanography, one in the
Senate and one In the House, and a lot of legisla-
tive investigation and activity took place, and the
federal budget in oceanography just went through
the roof. ©Not so much because of expansion and
support of Scripps and Woods Hole, but because the
navy decided that practically everything they did
was oceanography! So we had million-dollar budgets
in oceanography, most of which we would not have
recognized as really oceanography. But neverthe-
less there was a big expansion of real money too
for oceanographic institutions. That was basically
because of Sputnik on the one hand and Harrison
Brown's committee on the other.

This was a committee, of course, of all the
very familiar faces. Maurice Ewing and Columbus
Iselin and me and Benny Schaefer and Athelstan
Spilhaus and Fritz Koczy and I guess Gordon Riley
and Dixie Lee Ray were members of it at one time
too. Dixie Lee Ray later became governor of
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Washington. She was a biologist. I always liked
her, but a lot of people didn't. She was a queer
woman. She lived in a trailer with her two dogs,
by herself pretty much,

In any case, these were going on at the same
time, these national and international activities,
which I was very much involved with, and at the
same time we were trying to start the university.

Then, in 1961, the university was pretty well
under way and they appointed Herb [Herbert F.] York
as chancellor. So I decided it was a good idea to
leave for a while. Jerry Wiesner was science
advisor to President Kennedy, and I told him, "I
need a job in Washington." He and I were very good
friends. He was trying to get science advisors in
every department, so he offered me the job of
science advisor to the Department of the Interior.*

Can I interrupt you for just a minute? You say it
so matter-of-factly, that you told Jerry Wiesner
that you needed a job in Washington. Could you
have decided that way? I mean, you had invested a
lot of time and effort at Scripps, and there was no
way that you could see you could stay and not take
a leave of absence or not leave permanently?

Well, T just took a leave of absence. I didn't
permanently leave., I didn't intend to. This was a
political job really, and no political job has any
tenure, so it was obviously a temporary job, and it
was intended to be a temporary job.

But there were other things that you could have
done. I mean, you could have not been director and
just done oceanography as a professor of ocean-
ography. Was that a real option for you?

By that time I probably didn't think it was. You
know, you don't do very much science when you're a
director. You do some, but not a hell of a lot.
But in any case, of course I could have stayed
director for the rest of my life. There was no
problem about that. The regents thought I was a
fair-haired boy, as far as Scripps was concerned,

*See following pages for Department of Interior
press release announcing this appointment, dated
12 July 1961. Revelle Papers, SIO Archives, Box
1.



Unelle, biogiophicol oo )
Ly ’ / zyfsma[ Twetan (Miscellonesvs) 195¢-19¢3

DEPARTNMENT OF THE IHTERIOR

INFORMATION SERVICE

OFFICE OF THE SECRETARY
For Release JULY 12, 1961
ROGER REVELLE AFPOINTED SCIENCE ADVISCR TO UDALL

Dr. Roger Revelle, of La Jolla, Celifornia, has been appointed Science
Advisor to the Secretary of the Interior, Secretary Stewart L. Udall announced
today.

Dr. Revelle, who is cn a leave of absence from his post as director of the
University of Califormia’'s Scripps Institution of QOceanography, will serve as the
principal science advisor to the Secretary and will coordinate the several
scientific programs of the Department.

In emmouncing the appointment, Secretary Udall said: "Doctor Revelle will be
the first science advisor in the history of the Department of the Interior. Ve
ere very pleased that a scientist of his broad experience and distinguished pcsi-
tion in the scientific community has accepted this appointment.

"I am anxious that the Office of the Science Adviscr shall exert a maximum
influence on the policies and programs of the Depertment. In addition to acting
for me in all scientific matters within Interior, he will represent this Depart-
ment on the Federal Council for Science and Technology, and in other inter-
departmental agencies for coordinating the scientific activities of the Government."

Born in Seattle, Washington, on March 7, 1309, Dr. Revelle received his A.B.
degree in geology from Pomona Ccllege in 1923 and his Ph.D. in oceanozraphy from
tne University of California in 1936. He has been professor of cceanography at
the University's Scripps Institution of Oceancgraphy since 1348 and its directer

Jince 1950. For the past several years, he has also been director of the La Jollsa
campus and dean of the University's School-of Science and Engineering; at Le Jolle.

Curiry VWorld Y:ar II, ne served as a Comrpander in the U. 3. Navy. Imrediately
ter ine war, he was head of the CGeconysics Branch, Office of Maval Researzh, FHe
30 sarvad a3 a s>tafl member of Qperations Cressroads, the 13946 stomic test at
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One of the counury's leading gecphysicistis, Dr. Revelle has led several
oceancgraphic exploring expeditions into the south and west Pacific, and is one
of the authors of modern theories of the structure of the earth underneath the
oceens,

He is a member of the Nationel Academy of Sciences, the American Philosophical
Society, and the International Council of Scientific Unions. He has served the
Government as a member of the U. S. National Commission for UNESCO, the Naval
Research Advisory Committee, the Advisory Council of the Peace Corps, and panels
of the President's Science Advisory Committee, and as a U. S. delegate to various
international conferences,

Dr. and Mrs. Revelle are the parents of four children and have five
grandchildren,
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but not as far as the new campus was concerned.
But they were very enthusiastic about Scripps, and
they wouldn't let me quit. Even when I became
University Dean of Research, I still had to be
director of Scripps. So I spent a week down here
and a week at Berkeley, after we came back from
Washington, D.C.

Projects in the American West and Pakistan

I got very much involved with one project in
the Department of the Interior, that was the
Pakistan project, and I was probably not an ideal
science advisor because I didn't spend enough time
covering all the divisions of the Department of the
Interior., I did quite a bit though.

I was chairman of the Water Resources Com-
mittee of the Federal Council for Science and
Technology, and we put across a bilg water resources
research program in the Department of the Interior.
That was a very tough thing to do. There were
something like fifteen or twenty agencies all doing
water resources research and they didn't want the
Department of Interior muscling in on their act.

Another project was desalination using atomic
energy. Atomic energy was riding high in those
days and this was a possible use for it. So we
examined the problem of how you do it. [brief tape
interruption]

One of my jobs in Washington as Stewart
Udall's science advisor was to be the Department of
Interior representative on the Federal Council on
Science and Technology, where each department had a
representative.

Some of these representatives were more equal
than others. Particularly I remember Harold Brown,
who was Assistant Secretary of Defense I guess, or
maybe Assistant Secretary of the Air Force. He
didn't pay any attention to the council at all. He
came to the meetings and said, "This is what we're
going to do," essentially.

In the long run you had to get the secretaries
involved for such a thing as this Water Resources
Research program. Stewart Udall and Oville
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Freeman, the Secretary of Agriculture, came to one
of the meetings, and they agreed, of course, with
what I proposed, more or less over the dead bodies
of the other departments, but because these were
the two principal departments involved, they could
put it across with the president, President
Kennedy.

The Water Resources Research program was then--,
Was organized in the Department of the Interior.

So it was working with different projects around
the United States?

That's right. It was largely supporting work in
the states. That was one of the Congressional
conditions, in fact, that it should be largely
related to the state water agencies. Water 1is a
very highly political subject in the United States.

It certainly is 1in California.

Yes, it 1is all over the West, and the states are
very jealous of each other.

One of the projects I was involved with in the
department was the Welton Mohawk Irrigation Project
in the Gila River Valley. This was an alluvial
basin in the Gila River where there was a lot of
underground water, but the water was salty and very
high in sodium. It was terrible water. We were
obligated to give the Mexicans two million acre-
feet of water each year in accordance with the U.S.
~Mexican Colorado River Treaty, and these Welton
Mohawk farmers were pumping out this awful water
and dumping it into the Gila, which 1s a tributary
of the Colorado, and it was going down to Mexico
and ruining the Mexican farm lands. It was terri-
ble.

President Kennedy was very anxious to have
good relations with Mexico, and the only real way
to solve the problem was to build a separate
aqueduct for this water and dump it into the Gulf
of California, not to put it in the Colorado at
all, That was quite expensive. It would cost
about $175 million.

My problem was to try to get the western
states to agree to this. This was a hopeless job.
The governor of Utah wouldn't even speak to the
governor of New Mexico on the telephone about
water. They insisted on having witnesses in the
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room when they talked about water! I was just a
babe in the woods in this political jungle, with-
out really realizing it.

Arizona had a senator named Carl Hayden who
was about ninety-five years old at that time, or at
least ninety, and he could only stay awake about
ten minutes out of each hour. But during those ten
minutes he was, as far as I was concerned, very
destructive.

He got a resolution passed by the Senate which
prohibited spending any money whatever, even on
surveys of this proposed bypass pipeline, basically
because the Bureau of Reclamation had negotiated
this treaty and they were very proud of themselves
because there was no mention of quality of water in
the treaty. So they thought it was quite kosher to
dump this destructive water, this polsonous water
into the Colorado.

That problem finally got solved, but long
after I left the depatment. After Steward Udall
left, for that matter.

I've forgotten other things that I did. One I
remember was that I fought constantly with the
director of the Geological Survey, a guy named Tom
Nolan, because I wanted the survey to support uni-
versity research with part of their funds. They
had a policy of hiring university faculty members
on what they called a WAE [when actually employed]
basis to work for the survey in Washington, D.C.,
or in the field, but in no way did they support
university research directly.

I think they finally changed their policy.
Bill Menard of our faculty later became director of
the Geological Survey, and I think they loosened up
a good deal. But at least at that time they had
this rigid policy.

The Geological Survey, in general, felt they
were really not part of the Department of the
Interior, and they weren't going to take any shit
from a science advisor, even though he was a famous
scilentist. They would go to meetings and they
would never say, "Department of Interior," they'd
always say, "U.S. Geological Survey" as their
attribution.

I was thinking later on, you and I might get a
chance to discuss your work in the formulation of
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state and national science policy, on a big scale.

But hearing about the survey and the Water
Resources Research program and the Gila River issue
really helps me to get a sense of what your ideas
were about how exactly the federal government
should assist science, and what kinds of projects
the government should fund. Maybe we've gotten a
head start on that just by your mentioning briefly
some of this work.

Yes, that's an issue of course which evolved over
the years, the federal science policy. The basis
of the modern policy was invented during World War
I1 by a bunch of young reserve officers in Admiral
[R.A.] Furer's office. He was called the Coordi-
nator of Research and Development. There was one
of them who was not a reserve officer, Bob Conrad.
He later became the uniformed head of the Office of
Naval Research; not the chief of Naval Research but
the principal idea man in a uniform. The others on
Admiral Furer's staff were reserve officers: John
Burwell, Jim Wakelin, a man named Krause, and
various others whose names I've forgotten. I re-
member those three particularly. Manny Piore and
Randall Robertson were not in Furer's office, but
they joined in very quickly with the others to form
the Office of Naval Research, together with Alan
Waterman, who'd been in the Office of Scientific
Research and Development as chief scientist.

They all joined together to form the Office of
Naval Research. It was originally called the
Of fice of Research and Inventions, but by the end
of the war, when they all got demobilized, it
became the Office of Naval Research.

They had the wonderful and very unorthodox
notion that the federal government should support
basic research. Even more important they defined
basic research as that which researchers wanted to
do. So the researchers would make proposals for
what they wanted to do and ONR would support them,
which is really the basis of ntional science policy
even today, insofar as research is concerned.

That was not at all what I was used to in the
Bureau of Ships. The Bureau of Ships told the
scientists what we thought they ought to do, and
they would more or less do 1it.



Sharp:

Revelle:

Sharp:

Revelle:

108

As an assignment?

Not exactly as an assignment. We'd say this was
our problem, '"Please work om it," and they would
pretty much try to do that.

It took me a while to learn this completely
new system where it didn't matter at all whether a
project applied to naval problems; all it had to be
was good science. In fact, in my section, the
geophysics branch, we said that we would auto-
matically turn down any proposal in which the guy
said, "We want to do this because it will help the
navy."

I remember your telling me that, when we talked
about your work with ONR. It sounded as though
you'd learned the lesson pretty well if you were
able to take on pure science projects.

Oh yes, sure.
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VI TIME FOR CHANGE

University Dean of Research, University of
California, 1962-1963

Coming back to 1960 and after, while I was on leave
of absence, Noel Spiess was acting director of the
institution. When I came back I was director and
also University Dean of Research.

Yes, we need to talk about that period.

The University Dean of Research part of it was
really a non-job because no damn dean, particu-
larly no university dean, is going to have anything
to do with my research or a professor's research!

And yet, from the correspondence that I found, I
was really trying to figure out what you were
doing.

[laughing] That's what I tried to do.

The one outfit that I managed to pester to the
point where they desperately joined the [U.C.]
Santa Cruz campus was the Lick Observatory at Mount
Hamilton.* 1 suggested that they should join the

*#See Revelle's letter to Vice-president Wellman,
dated 30 October 1963, regarding the Lick Observa-
tory, on the following pages. Revelle Papers, SIO
Archives, Box 20, F 15.
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VICE PRESIDENT WELIMAN:

I had a long conversation with Albert Whitford yesterday sbout some of
the problems of the Lick Observatory, both short and long range, and
about the future of optical aptronomy in the University of California.

We discussed three more or less short range problems, as follows:

l. Various kinds of euxiliary equipment for tke telescopes are
needed at Mi. Hamilton, together with the technicians to build, adapt,
paintain, and/or operate them. Laboratories, offices, end especially
houses are needed for these technicians. Additional housing to accommo-
date visiting investigators is also required, together with dormitory.
space and dining facilities for graduats students snd unmarried employees.
Federal research funds can probadbly be obiained to pay for the equipment »
and to hire the technicians, and perhaps to build additional laboratory
and office space. But where can the monsy be found to build living and
-eating accommodations? According to Director Whitford, it is very difficult
t0 make these entirely self-liquidating. This is especia]ly true for the
graduate student accommodations. Director Whitford proposes that everyone
living at Mt. Hamilton be charged rent, and that at least a portion of the
rental fimds be used to pay back a loen from the Regents vhich would de
used for prompt comstruction of additional living facilitles. From experiencs
with our campus housing at La Jolls, I aa skeptical 28 to wvhether the rental
money would be sufficient for this purpose. Horeover, it would de difficult
t0 begin charging rent to the present staff at Mi, Hamilton without a com-
pensatory increase in their salaries. If we did this, ve would, in effect,
be obtaining the money for new houses from the State indirectly. It seems
to me it would be better to ask straight out for the money for new living
accomodations, with the jJustification that these are a necesnry adjunct
to the resea.rch facilities,

_ 2. A small computer is needed at M:. Hamilton. If & contract can
be entered into before March 15, 1964, an IEM 1620 could be rented for
sbout $15,000 & year for the next five years. After the first year, the
rental could undoubtedly be paid out of project funds, dbut it will be
difficult to get a project started before the March 15 deadline. After this
date, the IBM rental costs vill be considerably higher. Probably a more
important comsideration is that if the University rents the computer initially
with its ovn funds, it will de easier to obtain future extra.mural support.
I urged Director Whitford to write to Chancellor Strang reguesting allocation
from some source of enough momey to pay a year’s rent on the computer, with
the understanding that future rentah will be nmded from research grants
and contracta.

) 3. Director Whitford asked me for suggestions ebout possible members
from the pouthern cazpuses of the new Statewide Committee on Astronomy. I
suggested Dean Farl CGriggs from Senta Barbara, Dean Hisbet or Professor
Lewson from Riverside, Professors Libby, MacMillan, or Saxon from UCLA, and
Professors Gilbert, Arnold, or Rosenbluth from San Diego.
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Two of the long range gquestions sbout optical astronomy in tbe
University of California are:

1, Zow many optical astronomers should be on the frculty of the
Univeraity of Celifornia? My answer would Pe the smaller of two numbers:
The maximm number that can ugse the 120-inch telescope most effectively
(This is somevhere between 12 and 13); or the meximm nuwber of first
rate sstronomers that can be induced to Join our faculty. These numbers
night be more or lees than that derived from any formulas about the actual
or potential ratlo of faculty members to graduate and undergraduate
students. The situstion wvill change if and when another large telescope
becomes available for our faculty. To use tbe 120-inch telescope most
effectively, ocur faculty mst not use it all the time, Sone cbserving
opportunities must be reserved for senior visitors and promising post-
doctoral fellows.,
' ]
2. How should optical astronomers be distriduted in the University?
At least four considerations should enter into the answver to this question:

A. The need for & “critical nass” at Mt. Baniltgn;

B. The need for undergraduste and graduate teaching
in optieal astronoey;

C. The need to operate the 120-inch telescope in
optimm fashion;

D. The requirement that the feculty of the University
of California should contaln only first rate peonle.

It seems to me that many problexs might be solved if all provisions for
faculty appointments in optical astronomy were to be made Joint between
Iick snd the Departments on the different cswpuses. That is, each FIE
provision vculd be shared between Lick and & campus Department., Such sn
arrangement would be similar to that which now exists end is working well
in the Institute of Geophysics and Planetary Physics. It could easily be
established for newv sppointments, and I see no very good resscm why it
could not be applied to present faculty members.

I believe we should think seriously about the possibility of moving the
headquarters of the Lick Obsexrvatory staff to ore of the existing campuses.
The Mt. Wilson and Palumar Observatories, which are acinowledged by all
concerned to be the leading group in opiical astronomy in the world, have
always operated with their headquarters in Pasadens. The astronomers spend
tims on the mountain only when they are actuslly using the telescopes or
doing something with the suxiliary equipment. There are cbvicusly many
-arguments on both sides of this question, but a strong argument in favor
of 8 move is that it would bring the astronomers into closer contact with
physicists, chemists, mathematicians, and engineers. In spite of its
ancient tradition, astronomy is not a unified or umiversal science like
physics or chemisiry, In the modern world it is probably better deserided
as the application of the basic sciences to an object of study, namely,

the universe. The more intimate and varied are the relationships between
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astronomers and jhvaiciats and the otber basic sciences, the more rapidly
_ can we expect to advance our understanding of the stars and galaxies.

Iy | el

Roger Revelle
cct Director Waltford |

RR:pw



Revelle:

Sharp:

Revelle:

Sharp:

Revelle:

Sharp:

Revelle:

110

[U.C.] Berkeley department of astronomy, they
should be part of it, of the Berkeley campus. They
were scared to death of that because Berkeley was
so high-powered. These poor guys lived up on a
mountain all by themselves, year after year, and
they were very good astronomers but they'd lost
contact with modern physics and modern chemistry,
so they just didn't want to try to play in the same
league with the Berkeley astrophysicists and theo-
retical people.

Yet it seemed to me that, from a teaching
point of view, it was very bad business to have
this isolated observatory on Mount Hamilton
with practically no graduate students and no access
from other campuses to the big telescope.

What I was particularly concerned about was
that Margaret Burbidge here in La Jolla, one of the
world's leading observational astronomers, couldn't
look through the big Mount Hamilton telescope. A,
she was a woman, and B, she was down here in San
Diego, and they didn't let people from other
campuses use the telescope. I thought that was an
outrage.

So there were aspects of that position that enabled
you to do some good?

Well, at least stir things up. So they eventually
became a department of the Santa Cruz campus.

And were brought fully into the university?

Yes, more or less, insofar as you can be fully in
the University of California at Santa Cruz.

It looks as though you spent a little time putting
out fires that were erupting, having to do with
some research. I was wondering particularly about
NASA and the university's relations with NASA.

Yes, you had several papers on that, which I read.
But that was, I think, a non-problem, as most of
these University Dean of Research problems were.
President Kerr apparently, or NASA, or somebody was
anxious that we should get social science involved
with the NASA program, and it was not clear why or
how you do this, But we were supposed to report on
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what we were doing; I remember it from these papers
that you showed me.*

NASA was feeling that they weren't being totally
informed, for example, of what the individual
campus contracts were doing.

Yes, I guess so.

This whole period when you were having this twin
responsibility of continuing as director of SIO,
after you came back from the leave of absence, and
then doing this University Dean of Research job,
how did that work? You mentioned you came down to
La Jolla a week and were there in Berkeley a week.

Yes, that was true.
That was 1it?

Yes. It didn't work very well, but I had two good
secretaries, which helped a lot, Priscilla Duffield
here in La Jolla and Pauline Wyckoff in Berkeley.

They more or less ran the show when I was not here.

By this time Charles Wheelock had retired. He
had prostate cancer, had had an operation, and
never was really himself after that, although he
lived for a long time afterward. He became an
advisor to Dean McHenry, the chancellor at Santa
Cruz, and helped a lot with the physical develop-
ment of the Santa Cruz campus.

His wife was a rather bothersome person. She
was an artist, and she sort of led Charles around
by the nose. I would not have wanted to be married
to her. [laughing] She wasn't very popular here

_in La Jolla.

Pauline Wyckoff went up to Berkeley. She'd
been my secretary before, here, and then went with
me to Washington, then she settled in Berkeley.
Priscilla Duffield was down here. She had been Bob
Oppenheimer's secretary at Los Alamos during the

L J

*See memorandum from Revelle to Chancellors
Franklin Murphy, Edward Strong, and Herbert York,
dated 16 September 1963, and several other memo-
randa, Revelle Papers, SIO Archives, Box 20,
Folders 15 and 16.



Revelle:

Sharp:

Revelle:

Sharp:

Revelle:

Sharp:

Revelle:

112

Manhattan Project of World War II. She was the
wife of Bob Duffield, a first-class chemist who was
involved with General Atomics. She was a very
strong-minded woman who really pretty much told me
what to do and when to do it, and that was fine
with me!

One of the nice things about it was that Ellen
and I lived in a wonderful house in Berkeley.
What's the name of that very fancy part of the
Berkeley hills where many faculty members live? Is
it Amalfi Drive? There was an English professor, a
great expert on Mark Twain, Mark Schorer his name
was., He was away on a sabbatical leave, and we
lived in his house. That was an absolutely
marvelous place to live, right in the heart of the
Berkeley faculty in the Berkeley hills.

Did you have a sense of really being a real par-
ticipant in the Berkeley campus at all?

No, not really. Well, I wasn't really involved
with the Berkeley campus. I was involved with
University Hall., I used the Faculty Club a good
deal. I loved the Faculty Club. When Ellen stayed
down here, I lived in the Faculty Club.

That's a very beautiful spot.

It's a marvelous place. So everything was nice
about it except the job. It was essentially a non-
job, but 1t was a job I dreamed up. Clark asked me
what 1t would take to bring me back, and I sug-
gested what I wanted to be was the University Dean
of Research.##

Well, what did you think it was going to be? Or
what was your idea for it to be?

I thought that I would have the same kind of a job
that I'd had at Scripps, developing research pro-
grams and developing the university's research
activities. I didn't realize what a low status
deans have on the Berkeley campus., [laughing]

Nor did I realize how the average faculty member--
unlike the Scripps faculty--was uninterested in any
cooperative ventures of any kind. They were rugged
individualists, pretty much,

One of the things we tried to do was to set up
a policy research institute. I think that even-
tually one did get set up, with headquarters at the
[U.C.] Irvine campus. There was a big, beautiful
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woman named Catherine something who really wanted
to do this. I worked with her quite a bit and with
Seymour Martin Lipset, who was at that time at
[U.C.] Berkeley, and was running the Institute of
International Affairs, or something like that at
Berkeley. They had one of those International
Institutes at UCLA also, and they got support from
the Rockefeller and Ford Foundations. I had
something to do with their program, getting money
for 1t, I guess, or getting support for it or
getting people involved with it.

But it was not on the whole a satisfactory
job, and it wasn't very satisfactory trying to run
Scripps every other week either.

Especially as large as it had become.
That's right.

I mean, it's very large now, but it was very large
then too.

Yes.

It's a somewhat different fate that has been
suffered by B1i1l1l Nierenberg. Bill has been
director too long, and he's gotten bored with the
job. Although he was quite effective the first ten
or twelve years, he hasn't been very effective for
the last seven or elight yeas. He just doesn't have
the push, the drive to do it. So Scripps has gone
on, as Scripps went on when I was here every other
week. It's hard to kill an institution. [laugh-
ing]

Well, especially one that's turned out to be very
successful.

Yes. I mean, even if I hadn't been here at all, it
would have run pretty well for years, just on
momentum.

Further Notes on the Pakistan Project and Its
Politics: Punjab and Sind Relations

I thought tomorrow we would talk about the move
over to Harvard and that summer of '64 and what all
you were doing at the time, and then get you into
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Sharp: what it was like to be there and the different
projects that were all going on.

Revelle: I think the most important thing we ought to talk
about is the work in Pakistan.

Sharp: With that I think we would wait till Friday because
it fits in with other work in international cooper-
ation.

Revelle: Well, the reason I thought of doing it first is
that that's really what determined my going to
Harvard.

Sharp: Yes, that's what I thought, but I think we could
sort of start at the end of that, start at the end
of your work in Pakistan tomorrow and then see how
that fits in with the reasons for going to Harvard.

Revelle: Yes, okay.

This work on Pakistan was done '61l to '63,
while I was in Washington largely, although we
didn't actually get the report published I think
until January of '64.

Sharp: I couldn't find the date. I saw copies of the
different drafts of the report but they were
undated, and I wasn't sure about the actual date of
the final report.

Revelle: I have the report. I think it was January of '64,
by that time President Johnson had succeeded
President Kennedy. I've got a copy of the report
out in the office, but they're very rare documents
now.

Sharp: There isn't even one in your papers. At least I
couldn't find it. All I found were labeled
"draft," and I wasn't sure what the differences
were or the supporting material even, that was
added in its final form.

Revelle: Well, it was modified quite significantly to make
it acceptable to the Pakistan government. There
was one guy named Zulfikar Ali Bhutto, who became
prime minister of Pakistan and after that was
hanged. He was the minister of Irrigation and
Power in Ayab Khan's government, and he was a
Sindi. He was actually an immigrant to Sind from
somewhere in India. His family had managed to get
hold of tems of thousands of acres of land. They
were the biggest land owners in the Sind, in spite
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of the fact that nobody was supposed to own more
than 360 acres. Somehow or other it didn't apply
to him or to other large landowners in the Sind.

His role as minister of Irrigation and Power would
have certainly helped him along in trying to get
that land under cultivation.

Well, it was under cultivation. It was 1in an area
called Lakanal. I'm remembering all sorts of funny
words, like Lakanal, in the Sind.

In the initial draft of our report we had said
the Pakistans and the various aid agencies ought to
concentrate their investments in the Punjab because
it was clearly economically advantageous to do so,
and that was where the most opportunities were for
agricultural development. The Sind was much more
difficult and much more expensive.

I spent perhaps one of the most unpleasant
mornings I've ever spent in my life in Bhutto's
house in Karachi being bawled out with my friends
Harold Thomas and Bob Burden because we had
neglected to emphasize what should be done in the
Sind. He pointed out that there was a treaty
between Punjab and Sind, an old treaty, still in
force, which provided 40 percent of the Indus River
water to the Sind, 60 percent to the Punjab and to
other provinces.

So we had to abandon this policy of saying
emphasize the Punjab, and tell all the good things
we could think up about the Sind, which weren't
very many.

So the final report says--.

Says both. It's much more even-handed between
Punjab and Sind. However, 1f you study it care-
fully you'll see that we didn't really change our
position.

Transition to Harvard University's Center for
Population Studies, 1964

When I was looking at the period of January through
March of 1963, there was so much going on that it's
very hard to sort out. You were very, very

involved in Pakistan panel work, and then assuming
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this role as University Dean of Research, and then
trying to be director of Scripps also. It's very
hard for me to ask questions about it because I'm
not sure where one leaves off and the other beings;
it's rather circular. 8o all of the Pakistan
activity I lumped under international cooperation,
but one of the things I thought we might start with
tomorrow is just why you went to Harvard, to begin
with. The role of Harold Thomas, I thought, might
have had something to do with it, but I really
wasn't sure.

Oh, very much so.

The papers don't show anything at all. Maybe
there's good reason why they don't show anything.

I don't know what they are.

Well, there's very good evidence for how the
Harvard University Center for Population Studies
grew, but the reason for your going and what other
options there were, maybe you can just think about
that.

Well, the reason I went was primarily because Herb
York had resigned and I still was not going to be
appointed chancellor. That was quite clear, not
from what Clark [Kerr] said but from what he didn't
say. So I gave Clark an ultimatum. I had to
decide by a particular time whether to take the job
or not. Thils was one of the low points in our
relationship. I remember very well calling him up
and getting Kay on the phone and she said, "He's
out poisoning plants and he can't talk now."
[laughing]

Did it seem an apt thing for him to be doing at the
time?

[laughing] That's right.

So I told Jack Snyder I'd take the job at
Harvard, and that was that. Clark has since told
me, we've become completely reconciled, and he's
since told me it was impossible because of Ed
Pauley on the Board of Regents.

What was the problem with Ed Pauley? I mean, why
was he so venomous?

Because of the fact that the campus was put here
where it is over his dead body. I told you about
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this meeting at Davis, or maybe I didn't tell you
that. Not the meeting about the loyalty oath, the
meeting when they decided to put the campus here.

I think you did tell me about that.
I told either you or Kathryn Ringrose.

Well, the outcome was that after Clark Kerr
read this letter from Charles Luckman about the
Scripps Memorial Hospital not having any problems
with airplane noise, Pauley said, "Who wrote that
letter?" Luckman said he did. Somebody else said,
"Those people in La Jolla have been waiting long
enough, I move we decide to establish a campus in
La Jolla." [laughing] The vote was twenty-one or
twenty-two to one to do that,

And Ed Pauley was the one?
Yes.

That was a pyrrhic victory, from my point of
view, but still a very important victory. It was
far more important to put the campus here than it
was to make me chancellor.

It has its disadvantages certainly, the
present location. The principal disadvantage 1is
faculty housing. So we don't have much collegi-
ality because people live so far from the campus.
But still, it wouldn't have been much of a place
anywhere else I don't think, and it's a great
place here,.

Have you thought very much about how your life
would have been different if you had become
chancellor either the first time or the second time
around?

Yes. I would have lost my job during the time of
troubles, when the students were pretty much in
revolt, when Bill McGill was chancellor. He was
ideal for the job at that time. He 1is a Scotch
Irish man and has an Irish political sense of
what's possible and what isn't. So he managed to
sit 1t out pretty well and cool it off. I never
would have been able to do that; I was too inflex-
ible and too insensitive, I think.

Insensitive to which group? To the students or to
the administration?
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Both probably!

A lot of people lost their jobs then. One of
them was my friend the President of Harvard, Nathan
Pusey. He never really recovered from the '68
troubles at Harvard. He just didn't understand
what was going on.

He was president when you went to Harvard?

Yes. A wonderful guy, but a pretty old-fashioned
guy.

PSS ———

more flexible? 1Isn't that one of the skills you
would have picked up?

I don't think so. It came too fast. Just all of a
sudden out of the blue the whole thing blew up.
[snaps fingers]

When I was at Harvard I spent one night I
remember. The headquarters of our Center was in a
little wooden house. They called it 9 Bow Street,
between the bicycle shop and Adams House. It was
built in 1810 and is still the headquarters of the
center; I spent one night there afraid the students
would burm it up. My student Andy Abbott and I
stayed up all night to try to protect it. Every
window in Harvard Square was broken that night,
every window. It was just terrible. I just don't
think I would have been able to do the right
things. You couldn't even tell what was right to
do. I mean, to a considerable extent it was a
matter of luck.

I never have really thought about it from the
administrator's perspective or the college
president's perspective because I was one of the
students--

Sure!

--and I thought about it only from my perspective.
What years were you here?

I was here '69 through '71.

That was a little bit later.
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It was a little bit later, but it was probably the
roughest part for U.C. San Diego because of the
burning. I remember a history graduate student who
killed himself.

Be burned himself to death, didn't he?

Yes.
Immolated himself.

I remember seeing his body in the ambulance as it
went by. I was living on campus, and my mom called
up. She was crying; she was really very, very up-
set, afraid that something would happen to me,

You were a graduate student then or undergraduate?
Undergraduate.

I remember in a weird kind of way I thought it
was very exciting.

Which college were you 1in?
Muir.

Because I gave a commencement address at Revelle
College about that time in which, if I remember it,
I talked about patriotism. I said, I remember very
well, that I had originally been in favor of the
Vietnam war and I'd finally changed my mind com-
pletely and thought it was a terrible mistake.

That was around 1970, '71.

I guess if you'd been chancellor, you couldn't have
said anything like that.

Why not?
Because it would have meant you were taking sides,
and you probably couldn't have done that if you'd

been chancellor.

I probably would have,
am.

though! That's the way I

Then you probably would have lost your job!

[laughing] Yes, that's right.
am, unfortunately.

That's the way I
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I remember about that time I was on the short
list for the presidency of the University of
Colorado, and I queered my chances quite obviously
by saying that the university's got to be rumn by
the faculty; you can't let the students run the
university. At that particular time there were a
lot of faculty members who thought the students
should have a real voice at running the university.

In curficulum development and administration--?
Yes, everything.

--and also throughout.

Yes.

I was quite rigid about it. A university has
to be run not by the administration, not by the
students, not by the politicians, but by the
faculty. I still feel that way, even though the
faculty doesn't do a particularly good job either.

And they don't agree on what should be done.
That's right.
When was this at Colorado?

Sometime in the early 1970s, late 1960s, about
1970, I guess. Maybe before that, '68 or '69.
Earlier, I almost became chancellor of Washington
University in St. Louis. I spent the whole summer
deciding not to do that.

When was that?

1961, They offered me the job and they pushed me
rather hard. They came out here several times to
see me, and I went back there several times. This
was a very tough decision to make because the then-
chancellor was a man named Ethan Allen Shepley who
was a marvelous man. He was a lawyer who was
completely convinced about academic freedom and
about all the right things in a university in this
very conservative community of St. Louis. I stayed
at Shepley's house and became good friends with him
and with Tom Eliot and his wife. Eliot was the
dean of the college.

I finally decided that I just couldn't take
the job, and there were two reasons for 1it. One of
them was that they had a very famous and powerful



Revelle:

Sharp:

Revelle:

Sharp:

Revelle:

Sharp:

Revelle:

121

medical school which wasn't really run by the
chancellor. So half the place was not under his
control, and this was the place that got all the
money. It still does pretty much.

The other reason, I didn't realize for a long
time that it was a city university; it was not
really a university in the Harvard or UC Berkeley
sense., It had no "Telegraph and Bancroft." Most
of the students were commuters, whereas the essence
of Berkeley for the students 1is that area in the
campus. Certainly the essence of Harvard for the
students 1is Harvard Square, not the Yard, although
the Yard's important too.

So I decided that I didn't want to get
involved with that kind of a university. Then I
went to Washington instead.

You asked me how I managed to get the job in
Washington. Well, it was really no problem. The
only problem was I had to be introduced to Stewart
Udall. ©Udall was told, "Here's your science
advisor." [laughing] But we got along very well.
He was a wonderful guy.

I gather that just from what I have read about him,
but as far as science was concerned--,

He didn't understand science at all; he was a great
conservationist, a great environmentalist.

Yes, that was really his strength, and especially
for the West at that point that was an important
attitude.

Yes, that's right. He was a Mormon, a jack Mormon.
Do you know what a jack Mormon is?

No.

It's a Mormon who drinks and doesn't pay much
attention to the church, His father had been chief
justice of Arizona. He came from a very distin-
guished family in Arizona, a Mormon family, and his
brother, of course, 1s the congressman, Mo Udal.

So they were very much involved in Arizona politics
for two or three generations.

He amazed me. T admired him tremendously.
One of the reasons I admired him was that he had to
make political judgments all the time, walk a very
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Revelle: mnarrow tightrope because everybody in the Congress
tended to regard the Department of the Interior as
a grab bag of goodies.

Sharp: Yes, with all the funding that was available.##
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