
HENRY STOM.M.EL 
W ooJ., Hole, Mu,. 

~ 1(}tdt;::,- :--

Th~ r ~ tf-a 

~ ~ ~.-__.,_.~ ~ ~ 

.. 







,:. ,. :" 
. I, 

'\ 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

'·.: 

• 

DEPARTMENT OF METEOROLOGY 

CAMBRIDGE, MASSACHUSETTS 02139 

. - -.. 

• 
~ --~_.,._,__, "' 

~-,:;~~ • L~ 

c.. 

• 

.,. 

• 

~• et( 

,v . .ii.<• ·, .. " ·.,I'!'.~ • t ' · 

J C as '. 

• 

.• 'i 
, 
1 

., 

' 1 

:,,.,._ 

• 

" 

0 , · 
• • , , . • J 

.. • . ~ 
I · 

r .. 

. .. 
~ .. :: .... ~' . il .· j, 

••• 



. . -

DR. WALTER H. MUNK j. 

SAN DIEGO: UNIVERSITY OF CALIFORNIA 
LA JOLLA, CALIFORNIA 92038 

3 August. 1966 

I agree entirely with your response to Stommel's lettero 

I believe that the three dimensional study of large scale events is 
important by itself. I also believe that the large scale study may shed 
substantial light on high frequency events also, as I discuss belowo What 
I thus do not understand about his approach is the implication that each 
of the smaller scale studies is a prerequisite to that of larger scaleo I 
believe that this may be so only if (in my inexact language) the phas~ 
relationship of high frequency events is a universally vital requirement 
for all studieso I cannot convince myself that the intensity relationship 
of high frequency events is not an equally important matter to correlate 
with low frequency occurrenceso 

If high temporal frequency events are progressive and energetic they 
may possess a high Q. Were this the case the wave length of their envelope 
variations would be of the order of AQo Hence for~ say, lunar fortnightly 
planetary waves, the envelope might have a wave length of only 10 or so 
cpo! Alternatively if the high temporal frequency events:,n'6t progre ssive 
and are set up by large scale interactions, such as turbulence by winds, 
the envelope of intensity is again of large dimensionso These points 
both argue that a rathe r sparse deployment of stations may reveal quite 
substantial and significant insight into events of much higher frequency 
than is implied by the phase coherency constraintso 

UNIVERSITY OF 10ALIFORNIA- (Letterhead for interdepartmental use) 



TO: PROFESSOR JOHN ISAACS 

LA JOLLA: INSTITUTE OF GEOPHYSICS AND PLANETARY PHYSICS 
LA JOLLA LABORATORIES 

July 26, 1966 

Would you approve my reply to the enclosed letter by Stommel? 
I am glad for F-uggestion~ for changes or elimination. 

Walter H. Munk 

j d 

Enclosures 
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instrumented mooring is likely to be the basic element of later arrays 

made up of many moorings arranged i n various geometrical configurations. 

Therefore, much must be learned abo tit s characteristics as a measuring 

tool, before some of the more e laborate exper iments listed in the outline 

can be designed definitely. Even after . the array experiments have begun 

we must expect further work with sin.g le n1oorings -- especially in the 

testing and verification of new i n.s t.:ru1nenta tion. 

B. Microstructure studies have r eceived stimulus from the 

. 
success of new continuous recording salini ty-temperature-depth recording 

devices such as the Bisset-Berman STD . At present this instrument is 
. 

being used mos_tly as a device supple1ne 11tar y t o the Nansen bottle and 

reversing-thermometer station. However, it is clear that the microstruc-
.; I 

,, 
ture so revealed is interesting and i mportant for its own sake: it probably 

is related to the mixing processes whicl1 characterize the· dynamics of the 
I 

I ' 

1 main thermocline, and which play :a dominant role in the general circula-

.tion of the ocean. Moreover, this small scale structure carinot be entire l y 

neglected in planning and interpreting .the data from moored systems 
','. · 1 

I 
I ' 
• I 

. I . 

(A, above) because there is a need :t o eva l ua t e the effect of space-aliasing 
I I I 

from data sampled at low wave-number i n 'the ver tical. Initially these 

. studies can probably be_ carried fo:c,.:.ra r d ~sing existing STD instruments 

from surface ships and present s ubmers ib l e s . 
1 

· But very soon special p lat-

forms capable of staying with gi·ve11 parcels 'of· water for periods of 
I I I I 

several days will . be _necessary i n order to tfLOni tor the development of 

these microstructures with time, and from pre l i minary plans drawn up by 
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the Instrumentation Laboratory t :tvt I .. T. t l1ese servo-control led plat forms 
.. 

may be mod.erately expensive to c1 •e ,ol op : f or example one development proj-

ect is estimated to cost $3,000,000 over a four-year period. If measure­

ment of turbulent fluctuations on this scale proves feasible it seems 

probable that it will evolve into separa te study of its own, S. 

c. Neutrally buoyant f!£ats have been tracked since 1955 when 

Swallow developed a successful float and pinger. The chief obstacle to · 

wide use of such floats foi; measurement of. ··ocean currents has been their 

limited range; however, recent work a t Woods Hole . and M.I.T. has demon-
. 
I. • 

strated the feasibility of acoustic ranges in the Sofar Channel of 800 
I, • 

miles and plans are afoot for carrying out a pilot experiment tracking 
'I 

I 

several long rang~ pingers for several 'ye.ars between Bermuda and the West 
; . 

, 

Indies. This. is not a Eulerian measurement of course, but the drifting 
I· 

float has certain advantages in ~aturally fil tering out high energy high 
. 

frequency components · of velocity · wh.ich are l1ard to achieve in moored cur-
' ; 

• I 

rent meter work. It seems there:Eore t ·hat t l1e ;· float will be useful 
., , 

auxilia·ry to long-term buoy exper i ·mer1t s (~;-uch as K). The float is also . . 
• • I 

likely to find special application in regioris of peculiar interest such as 

in undercurrents, deep troughs, the c.e1iters of intense eddies, etc. If 

the acoustic range can be extended beyond 800 miles the float should 

become a tool of great interest, ·and could be used for constant monitor-
< I ' 

ing of such remote streams as the .Ant,a r ctic !Circumpolar Current, etc. 
,. 
I 

I I 

' . 

D. (ONR) Buoy at Bermuda . _:; 'fhe · m? instay of oceanographic re-
r 
' ., 

search has been the Nansen water~b.ot t l e and reversing thermometer station. 

' 

It is therefore logical to try to extend the usefulness of this type of 

- 5 -
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measurement by putting suitable sensors on a moored buoy so that stations 

can be made frequ~ntly for long pe r i ods wi t hout the need for anchoring a 

ship in. one place for a year. ln tis manner a relatively high density 
• I 

of sampling can be obtained for extended periods of time. There is evi­

dence of an interesting high degr~e of coherence in the cospectrum of sea­

level given by the Berm~d~ tide gauge and the steric level computed from 

the PANULIRUS station data • . Because the stations are taken only twice a 

month this coherence can be demonstrated only for frequencies less than 

one cycle per month. The ONR buoy would make it possible to extend the 

cospectral analysis to higher frequenc ies"- at least up to one cycle 

per day. It should yield information of considerable interest toward our 

understanding of the dynamics of the deep ocean. After a year or two at 

Bermuda the buoy can be moved elsewh~re, for other types of experiments --
i 

perhaps as a part of projects J or O or perhaps on the Faero~Shetland 

Channel .• 

, 
E. One of the most practicable places to make mea·surements in 

the ocean is in the bottom boundary l ayer . At present very little is known 

about the dynamics of this region•- f or example, can we obtain reliable 

and representative estimates of tl1e mea·n stress on the ocean bottom due to 

the ocean currents above? This is ·an i mportant and at present unknown 

ingredient in the theory of the. gener al circulation of the ocean. But 

there is much more to discover about the bottom boundary layer than the 

answer to this simple question. I11 t l1e next few decades we can expect con­

siderable eng~neering development and construction for industrial purposes 

on the ocean bottom. There will be a need for detailed information about 
• 
I 

< I 

the microscale prpces~es ·on .the bottom. 1 

"' 
' 
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F. As the first experiments (A) using single buoys are success-

fully completed, it will bec.ome feasible to make measurements over various 

horizontal scales. These will probably first be small horizontal scales 

of a kilometer or so, and gradually the scale will be extended. Thus 
. 

there is a linear progress in the sequence A·- F - J - K - ·M, which pro-

gressively encounter larger scale phenomena. The Ten Kilometer Net (F) is 

on a scale appropriate for study of internal waves of periods near to that 

of Athe tides. The ·nets might be maintained for relatively short periods -

perhaps three months. A study of horizontal turbulence ·might require 

rather longer periods of measurement however, and perhaps could be done 

under project J instead. Should it turrt out that internal waves are able 

to propagate for significant distances, _perhaps a development of directional 
I I 

arrays, R, will evolve. 

0 

G. Recent analysis of ,tides of l ong period by Wunsch makes it 

' 

~ fairly certain that the fortnight ly arid month ly tides are not purely 

equilibrium tides nor is their· s a le as large a~ that of the tidal produc­

ing potential or even of the .oceans, but much smaller -- of the order of 

1000 miles. The response of the oc·e a11 t o . t ,hese components of the tides 

therefore are in the nature of geostro hie .Rossby waves. In order to learn 
I ' 

whether these waves have a progre s:3iv·e character or are locked to fea tures 

of bottom topography it will be 11ecessary to make measurements with 
I 

digital tide gauges at an .array of mid-ocean islands. The Marshall and 

Caroline Islands are arranged in t he I\· c i fic in 'such a way that a line 

40° in longitude about ten gauges ~~t:~~d~.'.:ln the east-west direction 



z 

,· \ . 

is possible. Four years of measurement are necessary. Simultaneity 
J 

makes it p_oss.ible to suppress large scale 11.oise. If the results of this 

study look promising it might be possible to arrange a true cross some 

day in French Polynesia, (P) where the islands are more suitably disposed . 
for a two-dimensional array. 

I ' 

l 

H. Plans have been laid under the auspices of the International 

Association of Physical Oceanography for an international survey of the 

high frequency tides over the whole ocean, using newly developed bottom 

I 
pressure gauges. (Snodgrass, Munk , and Eyl'.les). 
r111m177 If 177,1 ( Ill I, 1 r 111 I 1(/ Q ( 11?11 /// { r I (Ii 7 ( /r? l7TT,l t 7r....,_? ,__,.t (,-~~m~z~71i""7(;""',,..,/~.....,11~7~1-,,-iz--11~1""7"a',-:~J'""7'I 1~zr,7--r7 r.r1,,..,,7z~z'f?n'T':1':'-;"1r.-n~~11 

I. It should be possible t o _make measurements of wind-drift 

transport in •the upper boundary l ayer s of the ocean, using the new buoy 

technology. This will help to make better estimates of the stress of the 
I I 

z 

wind on the sea: in addition it would be a useful supplementary study to 

make in collaboration with meteor ologists (L) when they someday embark 

upon field studies of air-sea interaction and vertical exchange processes 

in the air over the sea, making 1neasur.ements on various hori'zontal scales. 

In the past, meteorologists have ~ended to depend exclusively on the exist­

ing network of observing. stations, · and when they attempt to undertake 

studies on a smaller scale (such as air-sea interaction) often have not 

made provision for the rather extensive mesa-scale observing nets which 

would be desirable. _An example was the 1953 Anegada stress studies made 

by a joint U.S. - British team in. the West Indies. Micro-measurements 
i I 

were made at single sites; lar"ge-·scale measurements were available from 

the existing weather reporting net; but there was an important inter­

mediate scale which was not measured, and the lack of this information 

' ... .. . ., . . . 
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about intermediate-scale horizo t -11 temperat u·re structure made the results 

uncertain. At the time it was i npos s ible to finance an intermediate-scale 

net -- which would have been more expensive than the original operation -­

but inform~l soutces of information indicate that the British and Dutch 

are finally going to attempt such a study, probably by 1970. The studies 

. most probably will be in the Caribbean. The U.S. Trust Territories in 

the Pacific might be an even more f avorable- site • 

. , 

J., K. o,~-~·~nographers at Texas A & M and at the University of 

Miami have expressed an interest in making detailed measurements of trans­

port fields in the Gulf Stream on the :Blake Plateau off the Carolinas. · 

We can also anticipate experiments de~igned to determine the properties 

of irregular motions in the deep mid-ocean, as indicated by the project K, 

designed for discovering more about the nature of the type of eddies ob­

served by Crease and Swallow off Bermuda in-.1959-1960. 

M. Even larger scale ·ne twor ks of buoys have been contemplated, 

for example the suggestion. by John I s aa·cs at Scripps Institution of 

Oceanography that it would be feasib l e ·to monitor large portions of the 

Pacific Ocean by a rather widely 'disper sed network of buoys designed to 

detect persistent anomalies in s fa e t emperature. Evidence of these 

has already been brought forward on the basts of conventional ship reports 

of surface temperature, and it has been suggested that these anomalies 
I 
I . 

have important influence on climatic conditions of western North America. 

Perhaps schemes such .as Isaacs' will i n the future help forecast these 

persistent anomalies, and in thi way contribute to long-range weather 

forecasting. 
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In a field like this · one it is ot pos~ible to determine very far , 

.·· .· ahead the kind of experiments tl1at oceanographers will find interesting 
.. ·. ' 

and profitable to pursue. Projects A. t l1rough H seem to be in rather 

clear focus ·, and can be reasonably fo r1nulated and planned. On the other 

hand, projects I through Sare not so clearly formulated, and it seems 

. that they can only be listed tenta tively as a rough indication of what 

the future may hold in the way of Eulerian measurement. The dividing 

line is shown by the hach~u,eJ · line ·z •... The outline is written in 

terms of field operations. Paralle l outlines indicating ship needs, 

instrument-development needs, financ ia l requirements, data-analysis 

requirements, ough·t to be drawn up and _analyzed because preparation for 

these next steps are not present·ly being made. For example, S, studies . 

of turbulent fluxes in the main ·thermocline can probably be made only with 

the construction of a special robot probe -- and this could involve 

three years of engineering development.' At present there is no master 

, plan to provide guide lines for thpse planning future needs of oceanography, 

and it seems that therefore under the present mode of planning and opera­

tion the program of work indicated · in the outline will require twenty-five 

years instead of seven. 

, l 
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H ENRY STOM EL 
I 
~~fl~~ 

ROOM 54,,1416 M . I. T. 

CAMBRl Otit::. MAGS. 1 021S9 ~~, 
~ ;£_~ ~✓ ~ . c.J • . 

. ) ~~ ~~- rt.. 

August 11, 1969 '/2, r--? ~~-4 
~~~ -JL-j.~1 

eek seve· 1 rep esentatives of th~ Lincoln rpL 

et .. i th Dr. Carl Y.funsch, Dr. J u.le Charney 

::.nd myself' to disctL:s possible t., .. es of r'esea:rch in 

meueo ology a · d oce~ograply '1icl:1 .ght be appropriate 

for . them to under·talce in tb~e r1ext few yea,.rso Lincoln 

Lal,orat ory 118.s p:r eviously tu dertak n rather large 

p:tojects suc.1 as the m.is • ... e tr elring laborato y at 

~~ 

~? 

IC: , a ·j lein, and severa .. l imposing seisn1ic a1'1'lay~ in 

Montana Iior ,ay, and Alaslra At; p. esen..,c their sponsori.z1g 

agency has i 1structed th~m o explore other geophysical~ 

t ype applica t:tons for the:t1' tecrn1ica1. competence, ru1d 

t b~is stat. tement of a ft1ndamenta1. oceanograp!1ic problexn 

- and n1eans of studyinO' :t t real:tstically grev, out of tl1e 

discussion. I believe that this project would be very 

i m1)ortant for the deve1.optient of undiE~~standin.g of oc 0 an 

circulation, a11d tr.).a t it co11ld~ es~ta.1 1:tsh a ne-1 l evel of 

achievement for scien.tific study of tl1e oce ,r10 The cost 

or $10-$15· mil ion d.ol la.rs comes from a source for wl1ich 

present oceanographic funding is not comJ)eting and is 

cons iderab:ly less than what ould 'be i11vo1.ved by other 

schemes such as a 100 moored~current met er array. 
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Mid-Ocean Dynamics Experiment 

Is the dynamics of the ocean similar to, or very different 

f~om~ that of the atmosphere? For about t wenty years the 

th~6reti·cal ideas concerning these two fluid envelopes of the 

earth have been markedly contrasting : on the one hand we view 

the atmosphere as a highly non-linear fluid~dynamical flow , with 

large eddies playing an essential and dominant role; on the o ther 

we view the central ocean as a steady smooth flow, c onforming to 

the so-called Sverdrup dynami cs, in which transient moti ons c an 

be comput e d by perturbation theory. This l atter interpretation 

may actually be as incorre ct and irrelevant as the Hadley theory 

is to the atmosphere , and inde e d certain measurements of deep 

central oceanic flow, such as those conducted by Swallow and 

Crease off Bermuda gi ve clear warning that this may be the case. 

The purpos e of this proposal is to indicat e a feasible experiment 

_ which can be carried out to decide this matter. It appears to be 
~ 

well within the technologi cal c apab ility of the Lincoln Lab oratory . 

It would provide the data ne e ded for experienced meteoro l ogists 

to diagnose the dynami cs of the _ocean , and would provide the data 

necessary ~or de veloping realistic numerical models of the ocean. 

We envisage ob taining synoptically a map of bot tom pressur e 

ove r a limit ed area in mid-ocean, similar to an a t mo spheric pres ­

sure map on land. The area may b e chos e n to lie in the center. 

of a subtropical gyre (north of the Marshal l Islands) where the 

Sverdrup-re l a tion i s assume d to ob tain ; the area should b e l arge 

enou gh to cont a in several oceanic e ddies of a scale similar to 

thos e ob serve d by Swallow and Crease : s ay a 5 degree square . 

There s h ou l d b e e noug h bottom press u re gages to resolve these 

eddies : with a 30 mile sp a cing , 1 21 gages . They shoul d h ave a 
, 

sensitivity of about 0.3 cm ., an d since absolute press ure at the 

b ottom of the ocean with s u ch hig h sensitivity seems unattain able , 

we should u se only v a ri a tions f rom a fi xe d pressu re establish ed 

at the bottom up on set tling on the b ottom . The pressures recorded 
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or preferably telemetere d acoustically, should be half hour 

means every half hour. -The plan of the bot torn pressure gage 

layout is shown in .the sketch as system A. 

System Bis a set of three or four moored hydrophones 

set out in a pattern to obtain good b ase lines for acoustic 

tel·emetering from the pressure gages, and from System C. 

System C is a set · of pinging constant-level floats -

similar to ones being tested by Webb and Rossby - but probably 

·smaller on account of the small range - floatin g at four different 

depths·~ These are tracked by arrival times of signals at System B. 

We envisage about 40 of these floats in the area at any time . As 

thef float out of the area they will need either to be reca lled 

to the· surface and replaced at re gions along the boundary where 

there is an inflow, or ne1>J ones nee d t ·o be inserted at these 

points. In the latter case we estimate that 500-1000 floats 

will be n eeded as replacements during two years of ope r at ion to 

keep the population density at about 40 . Sys tem C will therefore 

require nearly constant attendance of a shin. 

System D will be a comnut e r-numerical-mode l for prediction 

of float posit~ons . This wil l be desirable for (1 ) determining 

positions where new floats should be nlaced (2) to build scien-- . 
tific unde rstanding of the experiment during the ex9eriment, so 

that modifications of spacing etc . can be made . System D coul d 

be on board ·the attending ve ssel, or it could be ashore, with 

facsimile transmission of charts to the ship . 

Syste m Eis optional, an d not shown on t he fi gure . It 

. consists of a moore d-current-me ter arrav : it could be provided 
V -

by a cooperative arrange me nt with the U. S . Coast Guard Na tiona l 

Data Buoy Project, or perhaps in collaboration wi th the Soviet 

Union which is demonstrating marke d capability in t his field . 

System Fis not part of the fi e ld e xperiment . It is t he 

whole comn l e x of the oret ica l and numerica l studies which will 

be carrie d out to unde r stand the dyn amics of the field study, to 
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evaluate the statistical properties of the ocean . eddies, and 
. 

their role in the general circulation of the ocean . . We ant ici-

pate that the eddies will be found to play a dominant role in 

th~- dynamics of the oceanic circulation, and that our whole 

theoretical concept of ocean currents, developed over the past 

twehty years will be changed. 

In a short statement such as this, it is, of course, 

·impossible to discuss details of the systems to be used, auxili­

ary observations, pilot programs, test procedures, simulation 

studies, etc. 



of our national history, I may mention 
, that the recent president of the AGU, 
Frank Press, is now Presiden t 
Carter's science advisor. Another 
Fellow of the AGU, Robert Frosch, 
has been nominated as administrator 
of the N ationai Aeronautics and Space 
Administration. Another , Jack 
Schmidt, is a U.S. Senator. Four of the 
recently selected Congressional 
Fellows are members of the AGU. 
Numerous other geophysical col­
leagues, in high positions within the 
federal government, may be cited. 

Inasmuch as most f the nearly 
12,000 members of tH Union are 
much younger than I, pe aps I may 
be pardoned for offering s e advice 
at th_is point. My advice is br1 and is 
in three parts: devotion to one's 

p ro f ession, perseverance, and 
longevity. Bowie himself was _ a ster­
ling example of these qualities by his 
devotion to expanding and 
strengthening the AGU and by h · 
own powerful and pervasive contri -

< 

tions to geodesy, isostasy, and ar-
tography over a long profe 1onal 
career in the U.S. Coast and odetic 
Survey. 

At a session of the AG 
years ago, Sidney Ch man, the 
Bowie medalist of 1962, as observed 
to be listening intentlY. o a series of 
papers. A friend le ed over and 
whispered to him, ' dney, I find it 
rather strange that ou sit here listen­
ing to papers by ~ ungsters less than 
half your age. ' ney gave him that 
famous sidelon quizzical glance and 

Eighth Presentation 

WALTER H. BUCHER ME 

to 

BRUCE C. HEEZ 

for original contribu om to 
the basic knowle e of 

It is with a deep sense of h 
i have prepared this cit 
Professor Bruce Charles eezen as 
the recipient of the Wal r Bucher 
Award at our American eophysical 
Union Banquet Dinner Bruce has 
gained a world-wide re tation for his 
continuing and total d ication to the 
understanding of sub arine geologic 
features, from ripp marks to the 
Mid - Oc e ani c Rid ge . Th e 
physiographic ma s drawn with his 
distinguished r esearch ass ocia t e, 
Marie Tharp, still serve as our fir st 
conceptual introduction to t he 
physiography of our planet. 

t 

Professor Heezen continues t 
strive toward having expl~nations for 
what he observes from his excep­
tionally per ceptive eyes. He and 
Marie have provided first insights into 
many concepts now considered mun­
dane. An example is the first realiza­
tion of the continuity of the globe-cir­
cling Mid-Oceanic Ridge. This discov­
ery quickly led to the present under­
standing of our dynamic earth and to 
processes of sea floor construction and 
destruct ion. 

Another example of his tremendous 
breadth of interest is his recent work 
in deep submersibles such as Alvin, 

I 

re lied, 'My dear sir, I am older than 
ost everyone. If I could not learn 

rom my young colleagues, I would be 
in a desperate plight.' 

Every year of my life, I have a 
keener appreciation of Sidney's 
remark. 

On this note, I will conclude by -
reporting that over the years, I have 
learned most of what I know from my 
young students and collaborators at 
the University of Iowa and from col­
leagues elsewhere, many of whom are 
much brighter than I am. It is only in 
the context of perseverance and 
longevity that I could possibly con­
sider accepting this splendid Bowie 
Medal. 

James A. Van Allen 

Seacliff, and the Nuclear Research 
Submersible NR-1. He has, I believe, 
ogged more hours looking at the bot-
t of the ocean ( The Face of the 
D ) through the porthole of 
rese ch submersibles than any other 
ocean rapher. 

While writing about the tectonic 
implications of the spreading Mid­
Oceanic Ridge, he entered the field of 
sediment dynamics with his correla­
tion of cable break failures to the 
erosive as well as carrying power of 
submarine turbidity currents. He led 
the field by first recognizing the 
importance of this process as a major 

865 
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distributer of coarse material onto the 
abyssal plains, another feature he 
helped discover while working as a 
graduate student under the late 
Professor Maurice Ewing (the sixth 
Bucher medalist) . 

Heezen's name is also found associ­
ated with other important phenomena 
observed in the deep ocean, such as 
the occurrence of microtectite strew 
fields, with some thought-provoking 
concepts concerning their cosmic sig­
nificance. He also was one of the first 
oceanographers to recognize the 
importance of abyssal bottom currents 
as a significant submarine geologic 
process. 

He has worked knowledgeably on 
data that sweep the en~ire spectrum 
of modern oceanographic research, 
from potential temperature and 
salinity to sediment types and ro 
formations to earthquake epice ers 
and the interpretation of eismic 
reflection profiles. 

Although his far-r 1ng ideas may 
at times seem c roversial and not 
always accepted at the outset, it is his 
ability to draw very broad implica­
tions from observational data that 

stands as his major contribution to our 
present understanding of the planet. 
It is always interesting to read one of 
his many (327) papers because there 
is often a stab at some broad global 
concept hidden in the discussion sec­
tion. His writings more often than not 
lead to research proposals designed t 
prove him wrong, but later work t 
to confirm his speculations. 

It is with deep appreci on, for 
what we all have learned om Bruce's 
dedicated efforts, tha present him 
to you, Mr. Presid , to receive this 
Walter H. Buch Award for original 
contributions the basic knowledge 
of the ear 

Charles D. Hollister 

cceptance and Response 

Thank you, President Maxwell, Dr. 
Hollister, and all of those who have 
judged our work worthy of this great 
award. To have one's work so highly 
praised and so grandly acknowledged 
is of course a very great satisfaction, 
but perhaps more importantly it is a 
great spur and impetus to further 

Second Presentation 

MAURICE EWING MEDAL 

to 

HENRY M. STOMMEL 

by the American Geophysical Union and the U.S. Navy 
for profound and imaginative contributions 

to physical and dynamical oceanography 

The second recipient of the Maurice 
Ewing Medal of the American Geo­
physical Union is Henry M. Stommel. 
He was selected for his profound and 
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imaginative contributions to physical 
and dynamical oceanography during 
the past generation. Probably the 
most truly creative physical 

efforts. I am ver grateful for both 
satisfaction an mpetus. 

This hono 1s to me a double one, for 
it was alter Bucher who as my 
teach instilled a lifelong interest in 
th global patterns of the earth's 
rust. When Maurice Ewing was 

selecting the scientifc problems to be 
pursued at the newly established 
Lamont-Doherty Geological Obser­
vatory, it was to Walter Bucher that 
he turned for advice and counsel. I 
was then a student of both men, and 
the course of my subsequent work was 
in great measure the result of oppor­
tunities opened by Ewing and the 
priorities and infectious enthusiasm of 
Bucher. 

I must share· this honor with my 
students and associates and par­
ticularly with Marie Tharp. I think it 
is appropriate that I acknowledge the 
indispensable support of the U.S. 
Navy and the National Science Foun­
dation without which our work would 
not be possible. 

Bruce Charles Heezen 

Bruce Heezen died on June 21, 1977 . 

oceanographer of his time, Stommel 
has made fundamental contributions 
to an astonishingly diverse range of 
problems, from · microstructure and 
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estuaries to the general circulation of 
the ocean. He has used almost all of 
the tools available to a physical scien­
tist: theory, work at sea, and 
laboratory experiments. No other 
oceanographer has managed to com­
bine the purely naturalist aspect of 
the field-geographical exploration at 
sea-with such revolutionary 
theoretical contributions. 

Stommel's work is epitomized by 
his consistent ability to start with 
what appears to be a simple idea and 
carry it by some intellectual leap to 
the point where it yields a deep insight 
into some previously unsolvable 
problem. Many of his insights of this 
kind have grown to spawn virtual 
industries within the field of physical 
oceanography. Perhaps Stommel's 
most famous paper was his 1948 
explanation of the existence of the 
Gulf Stream and other western boun­
dary currents. Using very simple 
mathematics, he produced a model 
with all of the qualitative features of 
the large-scale ocean circulation. Over 
the next 15 years, working alone and 
with others in the role of goad, mid­
wife, and general fountain of inspira­
tion, he and his colleagues produced a 
sequence of ocean circulation models 
of increasing complexity and reality. 
But without that original insight and 
that very simple ma the ma ti cal model, 
progress would have been much 
slower. The list of such insights that 
Stommel has had is very long. They 
range from an important idea about 
cumulus cloud convection, to what was 
initially seen as a curiosity, the salt 
fountain, to some seminal ideas about 
the structures of estuaries, to an 
entire model of the abyssal circulation 
of the ocean based upon, again, some 
deceptively simple ideas about the 
way a large-scale rotating fluid had to 
behave. 

Many of Stommel's ideas about the 
general circulation of the ocean were 
brought together by him in his book 
The Gulf Stream, a classic scientific 
monograph. The volume has served as 
a virtual handbook of the field in the 
20 years since its first publication. 

Not the least of Stommel's 
accomplishments has been his ability 
to spawn so many ideas that it takes 
teams of oceanographers to follow 
them up. The key ingredient, of 
course, is his ability to inspire others 

with an excitement about the 
possibilities for experimental 
programs large and small that they 
had not thought of themselves. He 
produces so many ideas that once a 
program was in good hands, he would 
simply go on to something else. The 
list is very long; it includes the Inter­
national Indian Ocean Expedition, 
Geosecs, Mode, the So far float 
program, Medoc, and on and on. 

He has inspired, led, and pushed an 
entire generation of oceanographers. 
He has resisted any direct administra­
tive power, and his impact on the field 
which is so enormous is solely due to 
his ability to lead through sheer force 
of personality and sense of excite­
ment. To those capable of staying up 
with his quicksilver mind, jumping at 
an astonishing rate from one aspect of 
a problem to another, punctuated by a 
vibrant and unpredictable wit, a scien­
tific interaction with him is an 
exhilarating experience. A sense of 
wonder about the world is what seems 
to motivate him. His interests range 
from being what he calls a 'part-time 
peasant' to a passion for locomotive 
steam whistles to almost anything 
gadge.ty or bizarre. He can find some­
thing interesting to talk about or do, 
whether in some squalid port in a 
remote corner of a remote ocean or in 
his own office exploring something 
odd seen in someone's lab. 

This ability to give away ideas is 
perhaps uniquely Stommel's. It is 
characteristic of his generosity to all 
his colleagues and students. He has 
remained accessible and open to any­
one with even the remotest connection 
with oceanography and is open­
handed with all of the resources, both 
intellectual and material, at his dis­
posal. 

Henry Stommel's scientific career 
began in astronomy at Yale, took him 
to the Woods Hole Oceanographic In­
stitution, thence to Harvard Univer­
sity, and finally to Massachusetts In­
stitute of Technology where he is 
professor of oceanography. While he 
has had his share of formal graduate 
students, there have been hundreds of 
others who have sought his teachings 
in a less formal sense. He is the resi­
dent genius of the northeast, with an 
impact that has been world-wide. 

Carl Wunsch 

Acceptance and Response 

Most of human history has not 
afforded men much chance to pursue 
their curiosity-except as a hobby of 
the rich or within the refuge of a 
monastery. We can count ourselves 
fortunate indeed to live in a society 
and a time when we are actually paid 
to explore the universe. 

I have been interested in science as 
long as I can remember-as a boy , 
chemist and amateur astronomer. It 
was as an undergraduate at Yale that 
I became aware, through coming up 
against mathematical physics, that I 
had a singular lack of aptitude for 
abstract thought of any complexity. 
For example, there is a book called 
Foundations of Physics by Margenau 
and Lindsay that I once tried to 
master. It was my Pons Asinorum and 
has remained a closed book to me, 
although it is still on my shelf. After 
graduation I found myself at Woods 
Hole with 'Doc' Ewing as my first 
boss. He really was a boss. Since then 
I have worked for and with other 
scientists, but none was so clearly a 
'boss' as Doc. Single-minded, deter­
mined, driving, Doc Ewing was the 
oceanographic equivalent of General 
Patton. His magnificent achievement 
in global data collection is 
unchallenged, his team at Lamont 
gathered more observational material 
on the submarine geophysical struc­
ture than any comparable group. They 
really worked hard for Doc Ewing, 
and he demanded it. 

The nickname Doc seems to have 
gone out of fashion these days, like 
wearing Phi Beta Kappa keys. It 
seems to have been a product of those 
days when Ph.D.'s in earth sciences 
were rare. It was symptomatic of a 
carefully gaged familiarity-no first 
name of course-its use indicated 
respect and loyalty to the team and to 
him. .. 

Many scientific teams were . built 
around such leaders and in such a 
style. Perhaps they still are. Anyway, 
working under such strong leadership 
is not my style, and I found something 
else to do at Woods Hole as soon as I 
could. Therefore it does feel a little bit 
strange to receive the Ewing Medal, 
and I hope Doc doesn't mind. 

It is difficult to respond properly to 
such a generous citation as I have just 
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received. First, we must remember 
that a citation, like a letter of recom­
mendation for a new job, tends to 
emphasize the positive and, if the 
writer is a personal friend, somewhat 
exaggerates the good points one may 
have. Fortunately, most of us have 
some good points; and it does not 
require very many good points to do 
some useful scientific work. 

It would appear that one's weak 
points are equally important in deter­
mining the direction of one's efforts. 
They also should be recorded. 

Science has a way of constantly fac­
ing us with our limitations: we quickly 
see that we do not have certain 
mathematical skills or ability to 
master large amounts of information, 
or that our practical experience with 

instrumentation, electronics, 
programing is too limited to cope with 
most types of problems. Therefore 
much of our effort is consumed in try­
ing to find problems that we can solve. 
Anyway, that is t~e way my mind 
works: it continually flits around 
encountering problems that I cannot 

. begin to solve. This goes on for months 
or years and can be rather discourag­
ing. It begins to seem that all the 
solvable problems have been solved. 
Then finally some idea pops up that I 
can do something with. It can lead to a 
few weeks of fun and gratification. 
But the price has been many months 
of frustration. 

When I con template the superb 
skills of some of my colleagues as 
mathematicians, as instrument 

Fourteenth Presentation 

JOHN ADAM FLEMING AWARD 

to 

FRANCIS S. JOHNSON 

for original research and technical 
leadership in geomagnetism, atmospheric 
electricity, aeronomy, and related sciences 

' 

Francis Severin Johnson was born 
in Omak, Washington, in 1918 and was 
brought up in Canada, receiving his 
B.S. degree in physics in 1940 from 
the University of Alberta. He 
received an M.S. degree in 
meteorology from UCLA in 1942 an 
his Ph.D. in 1958. He served in e 
U.S. Air Force as a weather of cer 
and forecaster during World r II. 
He joined the Na val R earch 
Laboratory's optics divisio in 1946. 
As head of the high-altitu research 
section he participated i he develop­
ment of ultraviolet spe ographs and 
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their use on V2, and later 
Aero · e, rockets. He published the 

ocket measurements of the ver­
profile of atmospheric ozone in 

51 and made the first precise 
evaluation of the solar constant 
extending into the ultraviolet region. 
He also correctly suggested that the 
Lyman alpha nightglow comes not 
from interplanetary hydrogen but 
from a geocorona that accompanies 
the earth in orbit. 

He joined the Lockheed Missiles 
and Space Company in 1955, becoming 
manager of space physics research. 

designers, as masters at squeezing 
information out of masses of data, as 
scholars of encyclopedic knowledge, as 
scientific administrators with con­
siderable power of decision, I realize 
how limited and amateurish my own 
skills are. Therefore when I get an 
idea, I simply have to pass it on to 
someone else who has the skill to 
develop it. That is really not 
generosity-it is just being practical. 

So I have learned something to 
share with you: 

The self-knowledge that you are 
something of a hacker does not need to 
discourage you. Just, apply yourself, 
and use the talents that you have. You 
are bound to find out something. 

Henry M. Stommel 

He developed a theory of the 
. geocorona and suggested that acci­
dentally, resonant charge exchange 
with at_omic oxygen could produce a 
region of protons which he called the 
protonosphere. 

At the AGU meeting 17 years ago 
he first suggested that the terrestrial 
magnetic field interacted with the 
solar wind to form a cavity within . 
which the magnetic field is confined, 
and he adopted Gold's term 'mag­
netosphere' to describe it. At that 
time he also pointed out the impor­
tance of field line merging, current 

i 
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UNIVERSITY OF CALIFORNIA, SAN DIEGO 

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SAKTA BARBARA •SANTACRUZ 

POST OFFICE BOX 109 

LA JOLLA, CALIFORNIA 92037 

-
Dr. Henry Stammel 

.- 4 Place de Bagatelle 
· (92) Neui 1 ly, France 

Dear Henry: 

11 November 1969 

. ,t 

_ I will be glad to talk to M. Francois-Xavier Ortoli and his 
associates on 18 November in just the vein that you suggest. In fact, 
an offer to buy this instrument came through the mail a week ~go. 

I would like to use this opportunity to tell you a little about 
what is_ going bn here. We just finished a paper on our deep-sea tide 
observations, and I think that some pattern does emerge from the deep 
pressure recordings. An M2 amphidrome betv,een here and Hawaii is 
stro_ngly indicated, and we shall try to nail it down in summer 1970. 
The current observations are less useful, apparently because of a 
considerable baroclinic component. One month just is not good enough 
for that purpose. · 

In January and February 1970, we are taking the ELTANIN out of 
Adelaide to make three Antarctic one-month dr6ps. 

Judy and I were in Italy in the month of October, and I ·wish I ­
could have seen you. vle talked to various people who are going to. be 

· in contact with you, and I would appreciate your advice. We would 
. like to make a one-month drop in February or March 1971, wherever . 
there is the best chance of contributing to a study of bottom water 
formation. As it looks now, one instrument will have al km. cable, 
and can carry six Hewlett-Packard temperature gauges anywhere between 
the bottom and l km. above the bottom. Two other instruments will just 
record temperature one meter above the bottom, currents, and pressure. 

Sometime in May I would like to drop three instruments in the tide 
configuration somewhere in the Adriatic as a ·contribution to the 
"Ven·; ce prob l ern 11

• 

Judy and I send very best wishes. 

Sincerely yours, 

Walter H. Munk 

WHM :_cg 
Enclosure: Abstract of Tides Off Shore 
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, Professor i1alter Ho !v1unk, Director . 
Institute of Geophysics a11d Plan.etary 
Scripps Institute of Oceanography 
La Jolla, Cal_ifornia 92037 

Dear Wa lter: 

~ • .. " ... 

Novemb er 4, 1969 

Physics 
- I 
/ t ~-.-_: ,/1 , 

j -:,,l,-J / -

The other · da,y I ·went to inspect the deep- sea ticle gauge of 1!.,yries 
- the self co11ta.in.ed one from v1hich the record at 5000 m off Abi d j c1,11.~.,. 

' ~ 

v1as . obta.in.ed su .. cce s sfllllyo It is in a little factor·y in Asniere s , just 
· outside of Paris. It se ems to be in wo~king condition, but the pr~ssure 
case in out in the y a rd with vines growing around it, and spiders making 
their homes round a bout. Evidently, as result of a recent cha nge in gov ern­
men.t, it has not been paid for and th:e manu.factl1rer quite properly will not 
relea s e it.. It is rather tragic to see this good in.strument that rnight be 
helping to advance you1"' globa,l deep-sea project s-et aside like this. 

On or about November 18, M. Francois-Xavier Or toli, the French 
i1inister .for Industrial a.nd Scientific l)eveloprnent is going ·to be visiting 
Scripps He v1ill be accompa nied by Dr. Edgar Lo Piret, the DJ.Sa Embassy 
Scientific Counsellor in Paris, and by his Fre1ch counterpart from the 
Fren.ch Ernbassy in tia shington, ·Dr. l11aurice Levi. 1 (J t/ ·~·· f) / C-i? /}I ' '- P. t ,/·_o_ 

L ------- ·~-'--~ ....... - _.,..__-~... ,.,.,;).>- ~•- -

. I am certa in. tha -t if you v1ou_ld cond;1c-t th.em on. a., visit of your 
Institute, show them your own deep- sea instruments, and expla in your 
'in.terest in th.e Deep-Sea Tide Progra,zn and yo·ur hopes for French collabora tion, 
it might help the m appreciate the signi.fica.nce of this pion ee.ri11.g Fren.ch 
devic - • My un.dersta.,nding is that a~bout $50,000 is involved, and that this 
instrument is eve::n 11.ovJ being offered for sale to a number of other cour1triese 
It would be asha me for France to be deprived of the fruits of use of this 
instrument in the Atlantic. 

copy to Dr. Edgar Piret 
Science Counseller 
Arnbassade des Etats-Unis 
2 Ave. Gabriel 
Paris 8, Frar1c e. 

I 

• 

Yours t·ruly, 

4 Place de Bagatelle 
(92) Neuilly, FRANCE 

.. - ~ 
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Dear Walter : · 

4 Place de Bagatelle, N euilly 
(92) FRANCE 

November 17, 1969 

Thank you very much for the letter and ABSTRACT which you sent 
November 11 . 

Your Ahtarctic venture sounds like a very fine idea . It will be 
very interesting to know what direction the curren.t has right at the 
bottom. You will enjoy the iLTANIN. I had the starboard-aftermost 
cabin: it is rather noisy on account of the all-night ·movie shows that 
go on next-door in the scientific lounge , and I would advise one cabin 
further forward. Also Radok has some experience in smuggling suff icient 
supplies of Australian .hospital brandy aboard . Joe Reid can speak for its 
merits . 

Regarding your 1971 experiment : I think that you would do well 
to persuade Frassetto to plan on ta~ing the BANNOCK well out of the 
Ligurian Sea , perhaps as far west as 50E where it appears the most 
intense ver~ical mixin occurs ( at least it did in 1969 ). I do not 
know what to ex ect i thew y off uctu t · on of bottom ressu e in 
he conve tion region, but I think you may find large clouds of 

water ith temperatures varying as much as 0. 05°c from the mean 
deep-water temperatures drifting around near the bottom following 
the convection time . Sw .. l iow found one such mass 60 miles south of 
the convection region in late March. These masses would show up 
spl endidly , I think , on the top thermometers of your 1 km str·ng 
reaching up from th bottom. Perhaps we will have a little better idea 
of the number and general character of these "clouds" following our 
cam aign of February 1970 when I am hopin tomuse r.ilmour ' s abyssal 
bathythermogra h in getting some detailed thermal sections across the 
convective region . As you remember, Gilmour's ABT uses H-P crystal 
thermometry too . I agree that we really ought to talk about this 
matter . There is a ossibility that I , or Lacombe and Tchernia , could 
be of some help in gathering i portant background material for you in 
the Feb-March 1971 operation. Maybe what we need is a lit t le symposium 
somewhere in which Tchernia and Lacombe , myself and Anati , Frassetto , 
Swallow and others report on the MEDOC ' 69 cruise scientifi c results . 
The Tokyo 1970 meeting seems rather far away from the Mediterranean, but 
perhaps you will be ther e, and we might get whoever isgoing there to 
give a summary talk of the endeavorso In any case the material we are 
gathering ou )ht to be useful to you, and I will endeavor to get it to 
you one way or another . 

Yours truly , 

Henry 
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LA JOLLA, CALIFORNIA ~tr-Yr- 9 2 Q 9 3 

LA JOLLA LABORATORIES 

Dr. Henry M. Stammel 
Massachusetts Institute . of Technology · 
Room 54-1416 
Cambridge, Massachusetts 02139 

Dear Hank: 

7 January 1977 

. . 

I enjoyed the product of your portable typewriter 
-aboard your flight to Hamburg. I am usually too lazy to do 
anything on such long trips ·, and I admire your energy for 
doing so. 

I am glad that you found it interesting to think about 
the acoustic means of monitoring the ocean. If you have the 

· time1 you might look at two things that are enclosed: {i) 
a · talk that I gave at the 30-year anniversary of ONR, which 
has something about the subject near the end (you may wildly 
disagree with some of the things that I have said); and (ii) 
Peter Worcester's doctor's thesis. This is quite short and 
easy reading, and you may find it enjoyable to look at the 
pretty pictures. Peter has done a wonderful job. 

I see _no way to use the acoustic method for distinguish­
ing between temperature and salinity. One learns about sound 
velocity, and this is 90% temperature. Perhaps one can do a 
good job of combining one's information •with TS relations? 

The average is both vertical and horizontal, but in the 
special sense in that it is an integration along sound rays. 
For our proposed geometry this looks as follows: 

200 m 

t 
800 m 800 m 

1500 m 

25 km 

-



' 

1 

. .-

Dr. Henry M. Stammel -2- 7 January 1977 

The key technical difficulty is to do good ·position-keeping 
on the two capsules; and although I think this can be done, 
it is really a frightful nuisance. There is also the problem 
of very precise clock time for ' reciprocal shooting. All 
this can be avoided by working with differences--upper path 
minus lower path-- ~ :by placing the transducers near the 
depth of the null of the first internal mode, wouldn't such 
differences give a lot of information, namely a measure of 
the density gradient (more precisely the t~mperature gradient) 
and a measure of the velocity gradient? To obtain more 
information, one can think of on·e of two things: (i) . either 
to place a se~ies of transmitters and receivers along each 
of the two moorings so that one measures the properties along 
many different paths, with the hope that these can then be 
disentangled by a clever matrix transformation, or (ii) by 
using a horizontal configuration with its appropriate variety 
of ray paths. I think that distances up to 100-150 km. are 
quite feasible at the 2 kHz frequency, and one likes to use 
the higher frequencies because this is how one gets the 

• • precision. 

You write of your concern because of possible security 
classification. Our work is really totally free, and we would 
be happy to accommodate a Pakistani graduate student, and for 
that matter, those from the PRC. I don't see what the Navy has 
to lose by an acoustic monitoring array; they may in fact gain, 
because we can provide them with up-to-date charts of acoustic 
conditions. Now the question. of getting information about meso­
~cale eddies from the dead reckoning of nuclear submarines is, 
of course, an entirely different matter. I will try to find 
out whether such logs could be archived for reference in a 

·.future aqd more peaceful world. 

Did you know that Cecil Green gave us an endowment to be 
used for Visiting Green Scholars? The income is quite adequate, 
and we can use it -to make somewhat generous arrangements for 
people to c9me here. It has been so many years since you wrote 
your article in the American Scientist about the Gulf Stream 
during your previousVisit. Are you in the mood to come again? 

WHM:cg 
Enclosures 

cc: G. O. Williams 
P~ F. Worcester 

Sincerely yours, 

Walter H. Munk 



D mbe 27 ,1976 

Pl -~,tse excus e~ thi s terribly messy lette r typ d on. a portable 
a1bortrd the Pli to Hamburg thi c1 ev en.ins.-. I 1r1 . s. verv much · xci ted b:v ~1na.t you tola me a~ oout your ideas ana: hope s r-or a·cou.st ic mon1 tor1'n.g 
of d dy motion.s ov,er r a n .,e s of about 20 50 km. It rea, l l y :h.-1ould be -rn~ rvel ~ous if such wond rfu.l aver a,. ing . roc edures could become 
routine in oc t~ano g~r ... phic ~easuren1 en.t. Can. \'l e hope for temp an.d 
salinty as well as veloci ty? Do we get both co~ponents? or does 
thi s r equire three ins t - l ~ations? And ho does it avera e over 
depth as well as horizontally? 

I am a little concern.~d over the question of classification 
- how d o e s this a f f ,ect the a.,v .s;, ila bm.lity of the in.form,~tion. to sci entists 
of the worlr a t l a r ge . Hm, do~s it a f ~ect t he ability of others to 
pa rticipate in such lfOrk in a mea.nin.gful v-1ay? C~n India n. gradut.:,. t e 
stud :. n.ts do r s ·earch on. the data in a way tha t i mplies full under-
st · ndin.g of ,·-:-i how the datcl iQ ob·t a in.ed, for example? There are 
many s cien·tists a,t hon1e a n~d a broad who wou.ld like - I am sure - to 
enter into this acoustical data w·orld., b,rt who a.r e some·what 1~e ry 
becauee they anticipa.te s ecurity obstae!es at some future poin.t. 

F'or several y .~ars I have had the fe eling that therE. mu.st be 
much informa·tion about mesosca le eddies in the navigation. logs of 
n.u.olea r subma rine s - p erha ps a wet\ l th of inforrna 'tion. on th·e world-wide 
geographical di stribution~ of eddies a nd their cha r acteristics. It is 
clear tha t there are many good reason .. s why this in.formation. must be 
witheld - one hopes that it is a t least pres erved in some sort of a rchive 
for futur ,e us .e when olac~s ifioation ca n be dropped - a nd n.ot s i mply 
dump ed! in. orderto reuse the tapes . This · is a n .. exampl e of a form of 
pos s ible da'tc, source which the open. oceanographic commun.i ·ty must at 
present ignore. I mention this business of the submarin.es only as an . 
. · xtreme ,example of estran. ement between open, an.d secret sci enc 0 . My 
picture of NSF' s post-1980 programs is that they will be in. 'the open. 
area - where all scientists ca .n actively participate - an.d have the 
ec:ruipmen.t fr e ely a,va il bl 1e as w•el l as the data - indeed in.va>lvin,g a 
frank an.d open. exch a~tl.ge even with Russian.s and Ch ,.• n,.ese . Is it 
realistic to suppos e this can. occur in. such a S{::ll.s i tive area as the 
sophistioa.t ed ac oustic program which you suggest? Please understan.d 
tha t I have n.o an,imus againilt this extremely· importain.t an.d in~tereatin.g 
work - only that I a.m oono ern.ed about its feasibility in. the field 

l 

of ihtern.ational "big" sci r~nce as envisaged for post-IDOE. 
These c.:ire iss1,1:es which ar~ probably better brough·t up personally 

between frien.ds rather than, publicsi,ily- later in. a larger fo flum. Please 
le·t me kn.ow how you view this matter. 

~ · 
Hen.r Stommel 
IfMKt Kiel 
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HENRY STOMMEL 
ROOM !SA•l416 M. I. T. 

CAMBRIDGE, MASS.• 02139 

December~, 1977 

Dr •. Ph.ilip Handl.er, President 
National Academy of Sciences 
2101 Constitution Ave. 
Washington, D.C. 20418 

D.ear President Handler: 

I am very much concerned about your announcement of 
October past as Chairman of the National R_esearch Council 
of a somewhat more stringent internal security policy con., 

· cern·ing "potential sources of bias'', in particular paragraph 
~ which requires that members of committees etc. maintain 
a! the secretary's office an up-to-date file on personal 
views or conclusions or activities which might appear to other~ 
to compromise their independence of judgement. This ruling 
seems to be (1) dangerously vague and inconsistent, (ii) · · 
personally offensive, and (iii)·probably ineffective as a 
defense unde·r determined attack from outside. 

. . 

Our universities and international scientific bodies do 
not require maintaining such a vaguely defined file. Should 
we in good conscience submit. in writing the names of foreign 
countries with -which we have spec·ial ties? or report · hono.rs 
from them as being possibly corrupting? If we have ·some 
strong religious or moral beliefs, must we record them with . · 
our secretary? Unless these things can be more clearly defined 
then we must leave_ the dec.ision as to whether they are important. 
to the individua·l, . which_ of- course. is exactly what most organis-. 
a tions do in the ~irst place, and the Academy 1 tself· preferred. 
in a day when it placed a higher confidence in the honor of 
those associated with it. I believe that we, who work for 
you with no o·the.r compensation than gratification of our 
impulse· to ·-be of. national service - .mixed with .lust for 
influence in policy-making - are batter able to judge our 
ethical conflicts than any watch-dogs within the Academy. 
With paragraph I+, you are intruding far too deeply into ·matters 
of private conscience. 

If I were to begin to fear what others might think, 
and conduct my affairs, formulate my opinions, and arrive at 
my conclusions - always with a paramount concern of how they 
might app~ar to others - then I think my independence or 
judgement would be really jeopardised.. In the Peoples' Republic 
of China, I read, citizens have regular sessions of ''self-­
criticism" in public. This is a well-known mechanism of 
repression and intimidation. If we apply your test of "how 
will it look" to yourself, _are you not concerned that it will 
appear that you are toying with the .same deadly machine? 

. 
• ••• 'lo' 
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Perhaps it .is an excess of Yankee stubborne:ss and 
independence to balk at subscribing to such a file. 
Presidents Bronk and Seitz did not seem to feel the need 
of it, .however. And I remember that President Sproul, in 1949, 
of the University of California expressed surprise that I 
objected to signing his Regents' famous Oath. We used to 
have a some,vhat similar oath for teachers here in ·Massachu­
setts which was finally struck down by the courts. 'rhere 
are differences of course, but · one ins tine ti vely f eel.s that 
there 1s some underlying similarity: a formal attempt to 
document grounds :for possible malfeasance - a basic mis.-: . : 
trust of the good judgement and ethical soundness of the 
people one turns to forv advice. I cannot . escape the sens e · 
of personal insult. · 

One can understand your concern to shel tar· the Acade-rny 
and the committees of the Research Council from exposure i .n 
the press of glaring improprieties. Certainly vVashing·~on 
is teeming with investigative reporters who would gleef··u11y 
attempt -to fling the Academy down from Olympus. Leaving aside 
the question as to whether there is a place for Olympians in 
a Republic, it would appear that the Academy, having descended 
to the public arena in making policy on so many present-day. 
issues, is bound to get a bit muddied anyway - and the file 
in .question may not be of much help. Perhaps one must learn 
to swim in mud. 

I ·have, accordingly, resigned from the u.s. -GARP Committee 
and its MONEX Panel. If- you believe- that it is also inapprop--

--. -- -~~-·-.. _- ~- . . . - · . ria~te -for ··me .. to· r -emain ·one · of · the Nominating . Committee for the· · 
:-~~-;-.>:~~::;~-:-.~~ .. ·:· . · ·. :.. O.cean .Science~._ Boa-·rd ·~-- ~-- wil1, -_gladly: ··resign _frc;>m t;ia t _·. too •... ~- ·. . . · .· 
.-:.- ......... - -

- • .- "' ·a ·- • 

·. .. ... 
-· .... ~ ·~ . 
• ,;:;~ -:.. '\. > • • ' - -. • ... ~ • • • -.. - ·-·- . 

.:.':-· . . -: ·- .... ,_ ... ' , . - . . .. -

. . 

Sliould--- an occasi-ori arise in the .. future v,hen my advice 
or experience might be useful to the Council - under circum­
stances not requiring .compliance with the file - I shall. be 
most·_·- pleased:_-.to·-_ be-:~of_.- any·:; assis.tanc.e;::: .. tha.t . • .. I . .-can. -Wi th .. a . 
deep·· appreciation-· o-r the service to ··science and · the·- na ti·on - :-- ···· 
which you and the Council are trying sincerely to make, I 
remain, 

Yours trul.y, 

~ 
· Henry Stammel 


