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INTRODUCTION . 

In this my last Annual Report to the Trustees, i~ 

seems fitting not to confine myself to the events of the 

past year. Instead, I will first summarize what to me seem 

the significant developments of the past ten years and then 

s tate my recommendations -as to t he direct:i.ons in which we 

might try to proceed. Events of the past month have made it 

necessary to revise much of what I had written on the latter 

topic during June. Although we seem now to be facing the 

all out preparat'ion of science for war,. t he possibility that 

the war clouds may recede should not be entirely n.eglected . 

The concluding section of the report is devoted specifically 

to the happenings o~ . the past year • 


.' ... 
-. .,:.-:. 

DEVELOPMENTS 1940 - 1950 

Just ten years ago Dr. Jewett, Dr. Ewing and I 

began to think seriously about the contributions that 

oceanography could make in case of war. The same situation 

hll3 · repeated itself of recent weeks . a l though, unfort unatel YF 

the wise council of Dr. Jewett i s no longer available~ Nine 

years ago at the Annual Meeting the Trustees voted "to 

authorize the Executive Committee to make available to the 

nat.ional Government for the purposes of national de:fc;;nse 

such facilities, in such for m and extent, and s uch personnel 

as the Executive Committee in its judgment may de t er mine •••• II f. 


There followed a very busy period when we pooled our own small 

. resources with the much larger funds provided by O.S.H.D. in 
order to supply technical information about the sea to the 
Armed Services. It will be remembered that there was rather 
little time before enemy submarines restricted most types of 
oceanographic field work. 

It was soon evident that the oceanographic facilities 
at Woods Hole, no matter how rapidly they might be expanded,
would be inadequate, espeCially for the problems of the war 
in the North Pacifio. Under O.S.R.D. additional oceanographic 
groups were organized to serve the needs of underwater 

. acoustics, but to a considerable degree we served as the 
pilot plant. Having recently visited San Diego and New . 
Lobdon, it is a great satisfaction to see how such war-time 
facilities have evolved into permanent laboratories carrying ,_._ 
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on a considerable program o~ basic research in the 
geophysical sciences. Another important group with which 
we are also closely associated is maintained by the Air 
Force at Watertown. 

A number of the key men at these greatly enlarged 

Government laboratories first went through the mill here 

a t Woods Hole. Thus t not only did vie ini tia te much of the 

present large research program in the marine sciences, but 

we also helped to train a number of the more productive

investigators. Excluding the underwater explosives re

search group at Woods Hole, during the past ten years 

roughly 130 scientists have worked for a year or more at 

this laboratory. Perhaps the major benefit o~ our con

tracts with the Government has been the large number o~ 

technically trained men and women who have thereby come 

into contact with oceanography and Woods Hole. 


Although there was little time in which to pre
pare oceanography for World ~fur II, we achieved several 
o~ our more immediate practical objectives. The citation 
which accompanied the award that I received from the 
President in 1945, &s the representative of the Institution, 
stated our accomplishments in very satisfactory terms. 
n ••• which saved a large number o~ our ships ••• ". If we 
are called on again, it will not be easy to ..do any better. 

During the five years since the conclusion of 
World War II, it has not seemed either possible or desirable 
~or an oceanographic laboratory such as this one to turn 
its back on the pressing problems :facing the Navy. Cor
tainly our staff members, with very few exceptions~ have 
not wished to do so. Thanks to an understanding attitude 
on the part of those administrating research for the Armed 
Services, we have been able to a considerable degreG to 
accomplish two things at once. We have continued as a -
pilot plant for the product i on of new ideas and new kinds 
of· measurements in the military aspects of oceanography, 
which are later refined and amplified at one of the Govern
ment laboratories. In this capacity, we also serve as a sort 
of yardstick against which the accomplishments of the Civil 
Service laboratories can be judged. On the other hand, the 
Government has provided us with a most generous budget for 
the continuation and elaboration of more basic oceanographic
studies. 

This almost ideal arrangement has not been 
arrived at without minor financial difficulties. At the 
outset, experience was lacking on both sides. Contract 
requirements ~·'Ihich seemed reasonable at the time they were 
agreed to sometimes later worked out to the disadvantage .. 
of the Institution. N0vertheless, the over-all gains have .--
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exceeded the so-called "losses" of several years ago.
As has been shown by the auditors recently) since 1940 we 
have received nearly ~6,000,000 from the Government. --« This 
exceeds our out-of-pocket expenses, in spite of the 
Iflosses lt , but this is not the most important point. Be
cause of the Government contracts, the laboratory has also 
been provided with several hundreds of thousands of dol
lars worth of instruments 'and equipment which can be used 
freely for general scientific purposes. We started with 
a nearly empty laboratory ten years ago and now for its 
size it is well equipped as any in the country. Much of 
this equipment would remain here, even if we decided to 
abandon all work for the Government. The other possibility;
namely, that the Government might want to cancel the con
tracts, seems very remote today. 

As indicated above, our policy at the outset 
was to place our resources at the disposal .of the Government. 
When peace came, it was agreed that we should drive a some
what harder bargain so as to benefit through depreciation
and in other ways. In trying to carry out this policy, 
many puzzling situations have arisen and I may well have 
often been too lenient on the Government. If we make no 
contribution, except in the administrative sense, then 
why should the Vlork be carried out at Woods Hole? Thus, 
I have urged the acquisition of land, buildings and vessels. 
Although we no longer finance more than a small fraction 
of the operating expenses of the vessels, we still own 
enough of their basic equipment so that they could continue 
to operate as scientific vessels if all of the portable
Government-furnished equipment were removed ., Just where 
the di viding line should come is a matter of- opinion and 
the state of the Institutionts finances. but I think that 
it would have been a mistake to do as some scientific con
tractors of the Government have done ana. collect de l iberJ;l.tely
all that the traffic will bear. 

A good example of the sort of situation which fre
quently arises is afforded by the recent multiple ship 
survey of the Gulf Stream. Here was the operation towards 
which we had been preparing for twenty years. There was 
no necessity of using income from endowment to finance any 
phase of this survey, for our contracts are broadly enough
worded so as to take care of all such expenses. Yet if we 
made no contribution, how could we claim any of the credit 
for the results? We provided the operating costs of CARYN, 
the smallest and the least impo~tant of the six cooperating
vessels. This cost us roughly $10,000, a minor part of the 
total expense, yet I feel that there is an important prin
ciple involved. It cannot be claimed that the survey was 
ent~rely a Government undertaking. Moreover, without hesi
tat~on we have been given full responsibility for working --,--
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up and publishing the results. 

I will not devote more space to the many, ~less 

expensive decisions which must be made every week as the 

result of the Government contracts and the scale of our 

present operation. I think that as a laboratory we have 

acquired sufficient experience and reputation so that my 

successor will be free to follow whatever policy seems 

wise. 


The increased scale of operation has made it 
possible since the war for the Institution to help in the 
establishment of other oceanographic groups along the 
coast. The outstanding example is the group at Columbia 
University, working in subma.rine geology and geophysics 
under Dr. Maurice E-ning. ~!hen Dr. Ewing a. nd ~lr. Worzel 
left hereafter the war they took with them several truck 
loads of assorted excess equipment and through some smull 
contracts with the Navy and the Air Force they rather 
quickly set up a laboratory and attracted a number of able 
graduate students. Our main contribution to the success 
of this enterprise was to let them use the ATLANTIS on 
very easy terms, perhaps on too easy terms. I remember 
one year when it turned out that the Institution had to 
foot a $20,000 bill for the Columbia group. However, Dr. 
Ewing's financial support has gradually increased. He now 
has about thirty people working under his direction. His 
contracts with the Government now include substantial 
amounts for ship time. Thus, he can begin to repay us for 
the help we gave him earlier. During the present fiscal 
year, for ex~ple, Columbia University has agreed to fur
nish rouglUy- ~100 , 000 towards t he expenses of operating our 
vessels and in addition has provided $10,000 towards the 
cost or a larger engine for CARYN. These financial con
siderations are perhaps less important th.an the f act that 
there now exi sts at a ma jor unl versity a well- balanced -
team studying the geology and geophys ics of the ocean 
basins. It is quite clear, I think, t hat this rather 
specialized aspect of oceanography is best connected with 
a department of geology at n university. To have built 
up such a large group in these subjects here would have 
tended to overbalance our activities. 

Wa have helped in various ways and are still 
helping in the establishment and strengthening of oceano
graphic groups at Harvard, at Brown, at Rhode Island State, 
at Yale, at Cornell, at Johns Hopkins University, at the 
University of North Carolina, at the University of Florida, 
and at the University or 'Wisconsin. -vie are also giving 
substantial assistance to the Bermuda Biological Station, 
to the Fish and Wildlife Service and to a number of foreign 
oceanographic laboratories. 
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A recent review of the equipment now on loan 

both in this country and abroad shows that we are 

supplying at present.about 217 items of equipment _ 

valued at more than $25 to some 42 individuals and "". 

organizations. It is rather difficult to estimate the 

value of these instruments, for our inventory records do 

not always include original costs, but it is clear that 

~30,OOO to $40,000 would be a reasonable guess. . 


Another service to cooperating organizations is 

the building of instruments that cannot be obtained 'trom 

commercial sources. During the past year such sales have 

totalled ~5317. For the other marine laboratories · in 

Woods Hole and elsewhere our shops and service departments 

have completed $5339 worth of work. 


In such ways, I believe that we have kept close 
to one of our original objectives: namely, to be a facility
for university people interested in oceanographic research 
and to promote the development of the marine sciences at 
the universities. We have made no effort to separate these 
costs from those of our own research program. It would 
perhaps be interesting to do so. In most cases it is 
Institution income~ rather than income from the Government 
that is financing these important aspects of our program.
Of course, it is quite uncertain that we can continue to 
be so generous. If we soon have to begin to toper off, 
we can at least have had the satisfaction of having planted 
a good many oceanographic seeds which seem to be growing 
vigorously_ 

The end product of science is" of cour se 3 pub··· 
lica tion. Our pr e-war budget t or publi cation was at - the 
rate of about $3,500 per year. In 1949 we spent $10,695 
and in 1950 it will probably be higher. With few exceptions , 
only Institution income can be used t or publication ~ 
Roughly speaking• . n good percentage of what we former ly 
spent on operating a ship is now payi ng ror the publication
and distribution of the results or rield work and analyses
that have been financed by the Government and other outside 
sources. We have been most generous in making our publi
cations available at selected libraries and at marine 
laboratories. This has seemed a useful form or charity
and also good advertising.. Our receipts from sale of 
publications have been small. Last year they totalled only
$67. Again, it may seem wise to take a less generous stand. 
However, until foreign countries can pay, only a very ~inor 
budgetary gain could be achieved through sale of publica
tions. 

Ten years ago we were a laboratory for individual 
investigators. Some of our staff had one or two part-time
assistants, and one secretary, one telephone and two filing 

~----. -- . 
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cabinets served the administrative needs. Although our 

program was well integrated and we made good use of our 

facilities, the sorts of proble~s that could be attacked 

effectively were rather limited. Vie had no machine shop. 

Except for an old fashioned radio on ATLANTIS, we ignored 

all electronics equip~ent. Only one member of our staff, 

Dr. Hatson, had an advanced degree in Physics. None was 

skilled in mathematics. There was little chance of fitting 

people together into research teams so that a number of 

skills and techniques could be brought to bear on a single 

probleIl. Our science was largely descriptive, rather than 

experimental. 


The war brought physics to oceanography and it 
showed us the great ndvantage of research teams. We have 
never really organized terms as an industrial research 
laboratory does. They have just grown and people are free 
to drop out fron one tean and to join another. The research 
is not directed nor are the problems specified. All we do 
is to make it easy for the teams to form. So far as possible 
each qualified investigator has some project of his own, 
but also on a part tiDe basis he contributes what he can to 
other stUdies. Of -course, in every laborctory there are 
individuals who like to work alone and this we do not 
discourage. We sioply hope that such people will come to 
find the benefits of working with others. Apparently for 
this process to flourish the size of the laboratory has to 
be between certain linits. If it is too large, there seeDS 
to be no way of preventing too ~uch organization. If it 
is too snaIl, you lack a sufficient assortment of people 
for teams to forn or the scope of the progran becomes too 
restrictedo Furthernore, in the case of oceanography, the 
minimum effective size of the laboratory is also very much 
conditioned by the field work. P~ople do not want to be at 
sea continuously, nor is it good to have one group carrying 
out the observational progran and another working u:p the 
results. During 1949 for exanple 33 individuals went out 
on ATLANTIS. Of these 11 were from cooperating laboratories 
and 22 froD here. Six of the men ~ade Dare than one cruise. 
Assuming one-quarter tine at seD. :for the scientific party, 
it requires nearly 40 technical people to man ATUUJTIS on 
a full-time basis. Including laboratory assistants, 
secretarial help, nuintenance, bookkeeping, etc., I judge 
that about 60 people now directly support ATLANTIS operations 
in addition to her crew. This is a nininum estimate and I 
think it shows that a one-Ship oceanographic laboratory has 
becone a considerable undertaking. 

It is likely that as the instrumentation of 
oceanography is inproved and unpli:fied, one ship will CODe 
to require an even larger laboratory staff. 
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At present, we are trying to run a one and a half 
ship laboratory, that is, ATLANTIS full-time and CARYN about 
half·,·tJme. This is because a good many types of observations 
requ~.re at least tW() ships. This is very much the case with 
the p~ogram bqing carried out this summer by Dr. RNi~~'S 
grol".p trom Columbia. Several other dual ship operations with 
quite different objectives are planned and I would hope that 
for a while at least we could continue at the one and a half 
ship scale. Experience shows that one and a half ships will 
cost about $l80,OOO"per year to operate and with adequate
laboratory support ~500,OOO is not too small a total budget
for field work. 

FUTURE PROGRAM 

Besides such primary considerations as to improve
the quality of the research, to maintain a balanced pl'ogram 
and to ca~ry out the work economically, I feel that we should 
continu.e to strive towards the following objectives} which. 
are listed more or less in order of importance: 

1. Op~rate one and a half offshore vessels, and make 

theRO available to as many outside research groups and 

qualified 5.ndividuals as possible. 


2~ Focus a considerable fraction of the effort on the 

ocear.og:-apny of the North Atlantic as a whole, rather than 

on local or more specialized problems. 


:3. Stimulate and sUPlY.:>rt oceanographic teaching and 

ressarch at the universities. 


4. Provide as may be necessary for the publ:tcat:l.on
of the scientific results of the work under Government 
contract, as well as of the more limited researches 
f.inanced entirely by the Institution.. 

5~ Provide summer fellowships for graduate students 
and grants for distinguished visitors. 

6. Support, from Institution funds os in the past, 
basic studies of marine sediments, the chemistry of sea 
w9.-cer and marine biology. The latter should be cO:lsiderably
expanded, should new funds become available. 

7. ' Arrange, through government contracts or otherwise, 
for the establi.sb:n.ent of "professorships" for ou.r A~nior 
and ~()st ~roductive staff members u The agreement with 
the EU::'eau of Ships in the case of Dr. Hersey shows that ' 
government support for continuing positions can be 
accomplished. 

. .- ... : -- -
' - 

- -'. 
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8. Develop the field of narine meteorology. 

More or less progress has been nade under all of 

these headings during the past year and will be reported on 

in nore detail below. I ha.d hoped, of course, that DY 

successor would want to work towards some such set of gouls,

und until recently, us far as I could see, he would probably 

have considerable freedom of choice. Support fron the 

Office of Naval Research has been gradually increasing yeur 

by year, and this noney we ure alnost entirely free to 

spend us we think best. Even the probIen of financing the 

ships appeared to be a~ost solved. The only real worry 

seeDed to be the relatively bD.ck~urd role into which Darine 

biology is slipping. However, mobilization of science for 

war could seriously upset all such atteDpts at long range 

planning. 


The events of the past month have ulready resulted 
in conferences and discussions with representatives of the 
various parts of the Navy concerned with oceanography. It 
Day be of interest, therefore, if I attempt here to swmJarize 
the present situation us I see it. 

It is safe to state, I think, that in the North 
Atlantic the data are already reasonably well organized frOD 
the standpoint of the Dore iODediate require~ents of the Navy. 
In this respect we are in a ouch better position than the 
Scripps Institution, where during the past several years
aloost no attention has been given to the probable needs of 
the Navy. Thus, at Woods Hole nobilization does not require 
a oajor reorganization of our progran, as Day well be the 
case at La Jolla. 

As a result, we have been in a position to give
SODe thought to the nost probuble longer range requiretlents 
which this labor8.tory night be asked to meet. During World 
War II the interests of the Navy in physlcal oceanography
centered around the transmission of sound in sea water. 
The acoustical properties of the nediUlJ had received li'ttle 
or no attention before the outbreak of war, The situation 
today is very different. Unless there is time to develop 
radically new suboarine detecting systems, involving new 
environnental factors, we are in a fairly good position to 
predict the perfornance of conventional gear under most 
conditions encountered at sea. It seens to ne that the Dore 
serious scientific bottleneck today centers around the inter
action between the sea surface and the atnosphere. I believe 
that the nost urgently needed research is on the borderline 
between oceanogrQphy and neteorology, and that narked advances 
in the reliability or weather forecasts at sea can be rather 
quickly achieved, if a real effort is now nude to integrate 
the two subjects properly. This is the essence of our ' 
recent proposal to the Office of Naval Research, and to ny 

"~ "'------
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~ind at least, expansion in this field is ~ost attractive 
scientifically. ' If our propose.ls are approved in principle,.. 
as seens likely, we will be expanding our basic research 
program, rather than expanding developnent or applied 
scien~e. Provided there is tioe, say two or three years,
in which to strengthen our staff in narine I'leteorolcgy, I 
beljeve that most exciting discoveries can be llc.de which 
will have very useful applic~tions in nearly all phases of 
modern warfare at sea. Really good forecasts of the environ
mental factors are what the operating people need, and at 
present it is meteorology rather than oceanography that is 
the limiting factor. Furthernore, the two subjects are 
probably more intinately interrelated than is generally 
appreciated. Thus, I am hopeful that oceanographers can 
Dake a rather substantial contribution to the science of 
meteorology as well as to the operating needs of the Navy 
in the event of another large scale war at sea. 

The chief danger, especially if war cones quickly, 
is that our snaIl staff will become scattered and that we 
will be left only with the weaker ~enbers. As happened ten 
years ago, it can be Gxpected that new laboratories will be 
set up for testing and developing new kinds of equipnent at 
sea. New desks will be established in Washington and new 
operational analysis groups will be forned. There will be 
many such w1'lr-tine billets for oceanographers, both in 
uniforn and out of uniform. Estinates of the required
expan.'3:'on in oceanography range from double. to five titles 
the present scale of activity. . 

It is clear I think that none of our present
facilities should be devoted to the inevitable testing
of new gadgets developed elsewhere. If a testing laboratory 
is needed in this area, it should be set up outside the 
limits of the town of Woods Hole. We, should confine our 
present staff, so far as possible, to oceanography and 
underwater acoustics. We should try to continue to do 
research rather than developoent or testing. 

It is likely that Doney will be provided to 
increase the size of our laboratory. Just how Duch new 
space should be provided could becone a rather critical 
decision. A 50% expansion seeDS reasonable and I hope 
that it will not have to be greater than this. It is too 
soon to worry unduly about such natters, but it is advisable 
for the Trustees to bear in mind that they Day soon have to 
face SODe difficult decisions that will have to be IJade quickly. 

--.--

http:propose.ls


---

- 10 

1949 - 1950 

Introduction 
'-' ~.. 

Both at sea and in the laboratory stecdy progress 

has been nade. During most of the period we have been 

trying to consolidate our scientific gains and to inprove 

our financial situation. There have been no notable additions 

to the staff, neither have there been iIJportant losses. We 

have Dade SODe progress in preparing the results of previous 

years for publication and a beginning has been Dade on several 

new problens. 


The nost notable event fron the Director's stand

point was that after the first of the year he could look 

forward to a change in his duties . I t is beli eved that the 

change in the directorship has been ncconplished snoothly 

and that his successor did not find too Dany old problens

awaiting his arrival. 


Floating Facilities 

It is nany years since the ATLANTIS has been at 
the dock at the t~e of the Annual Meeting of the Trustees. 
I have therefore attached to this report a recent photograph, J 

which also rather nicely enphasizes 'Ii/hat she and her crew 
are up against and 'why it has been so essential to keep her 
in first class condition. In c.ddition the photograph shows 
the mainnast after it had been shortened by 28 ft which 
became necessary last autunn due to gradual deterioration 
of the wood. Not visible is the rebuilt trawl winch on 
which some $22, 000 was expended a t t he sane tine., . A recen't 
letter fron Dr. Ewing, who is now using ATLANTIS, reports
that a core 57 ft in length has been secured fron u depth
of about 3000 fathoos in one hour and a half. Since the 
winch now has 30% Dore power, both l owering and hauling tine 
can be considerably shortened ~ 

It is believed that the najor rebuilding jobs on 
ATLANTIS have now been conpleted and that she will require 
no additional large outlays of Doney during the life of the 
present engine. 

After not missing a voyage in 20 years, ~tr. Herold 
Backus, the chief engineer) has asked for a shore job, and 
it is indeed tine that he had a change, but it will be very
difficult to find a nnn who will devote as Duch care and 
attention to her electrical and nechanical equipIJent.
Captain Adrian Lane continues to be largely responsible for 
the very effective way in which ATLANTIS has been operated
in recent years. 

' .~, 
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This spring at the urgent request of Dr. Ewing 
a new main engine of double the power was installed on 
CARYN, so that she could cruise in company with ATLANTIS 
on more nearly equal terms. For the present operations 
her fuel capacity is adequate, but her water capacity is 
too small. Thus she is being rewatered from ATLANTIS at 
sea. This may well be the solution to the endurance 
problem on the CARYN, which is always a difficult one on 
a small ship., As mentioned above, Columbia University is 
contributing ~lO,OOO towards the installation of the new 
engine and the remainder of the shipyard bill, about 
$8000, will be amortized over the next 5 years. 

At present the most important items needed for 
these vessels are new lifeboats and a main engine over
haul :for ATLA.NTIS and a new stearing gear for CARYN* 

After being used for six months by Johns Hopkins 
University in Chesapeake Bay, the BALANUS again became idle 
late last autumn. Attempts to sell her to some other 
marine laboratory failed and recently the Executive Committee 
authorized her sale to a fisherman for ~20,OOO. 

-

The ~lliNTOR and RELIANCE 1 which are Nuvy owned, 
have been stripped and the MENTOR has departed to be 
broken up_ We are awaiting instructions as to the final 
disposition o:f RELIANCE. Thus our fleet has been con
siderably reduced during the past year. 

Table I summarizes the operations of ATLANTIS 
and CARYN which appears as an appendixr 

Shore Facilities 

He have continued with the renovatioD of" 
Challenger House and the other buildings on the Fay Estate. 
Since the :first o:f the year the expense of these improve
ments totals about $4000 in addition to some $11,000 which 
has been invested in the Director's new house. The auditor's 
report for 1949 very :forcibly called attention to the mag
nitude of the investments Which have been made in housing 
o:f recent years •. Each expenditure has seemed wise and 
the work has been carried out economically, but the total 
drain on accumulated savings has been a serious one. As 
with the ships, it is believed that most of the necessary 
improvements have been accomplished and that in the future 
only routine maintenance will be required. It is the 
general opinion of those working here that very real 
improvement in the living conditions at Woods Hole have 
been brought a bout. In the long run I do not think we ' 
will regret having relieved the congestion that existed in 

,.~- ----
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Woods Hole a few years ago. This was not only thE caUSE 
of friction between the two laboratories, but also was a 
serious limiting factor in attracting summer investigators. 

A decision may soon hnve to be madE os to whether 
or not the Hull property should be improved. It \-dll be 
remembered that this is the group of buildings across the 
street from the laboratory which were bought several years 
ago to ensure space for laboratory expansion. While the 
buildings are fully rented and have yeilded a modest 
rEturn on the investment J they are sub-standard and in 
poor shape. \vhen and if we can come to some agreemEnt 
with the I,hrine Biological kboratory on the continuing 
use of the Fenzance Garage property, it will be much 
easier to decide what should be done about the Hall 
property. 

Staff 

As mentioned above, there have been few 
important changes in our staff during the past year. The 
arrangement whereby Dr. Montgomery was appointed Visiting
Professor of Oceanography at Brown University has been 
continued for one more year. Mr. Stommel has agreed to 
give a half course at Yale during the second half of next 
winter and I expect to be doing the same at H&rv~d. 

The most notable addition to the staff is Dr. 
Francis A. Richards who was trained in oceanographic 
chemistry at the University of Hashington. 

Dr. Louis Hutchins has beoome the director of 
the Bermuda Biological Station on a half time basis. 

The number of pEople working at thE laboratory
haB remained rather static as is shown in the follOwing 
swmmary which compares July 15, 1949 and July 15, 1950: 

1949 1950 
Scientific and Technical Staff 

Full time 
at Woods Hole 80 82 
on field trips 5 5 

Summers only 
at Woods Hole 33 29 
on field trips 8 10 

Working at other institutions 7 18 
Fellowship holdErs 12 12 
ViSiting investigators 13 7 
SEcretaries and clerks 19 17 
Administration 10 9 
General maintenance and Service 40 36 
Crews of vessels 32 

257k 



- 13 

Budget 

The funds available to us during the present
fiscal year (that is, beginning July 1, 1950) can be com
pared with those of the previous two years as follpws: 

1946-49 1949-50 1950-51 

Income from Endowment $133,666. $135,000. $139,000. 
Bureau of Ships 332,000. 275,000. 445,000. 
Office of Naval Research and 

Hydrographic Office 230,545. 306,650. 311,000. 
Bureau of Ordnance 118,84S. 20,000. 5,000. 
U. S. Public Health Seryice 	 19,530. 20,745. 18,600. 
U. S. Coast Guard 2,500. 5,000. 5,000. 

Commonwealth of Massachusetts 10,000. 20,000. 20,000. 

Columbia University 19,284. 8,000 . 100,000 . 

Johnson and Johnson (Raritan Bay) 5,000. 

Freeport Sulphur Co. 5,000. 2,500. --
Town of Islip 3,000, 

Cornell University 6,600. 


TaI'AlS $811,)10. $197,895 . $1,059,200. 

In this table no allowance has been made for the 
increased appropriations that are expected as a result of 
the Korean situation. Since the size of our staff has re
mained roughly constant, our present budgetary situation 
is much more flexible than it was a year ago. 

. Publications 

Since my l ast r e.port to the Members, cont ributi on 
numbers have been assigned to the following papers · 

488. 	 .Pollak, M.J •• 1950. 
Notes on determining the dept hs of sampling in ~
serial oceanographic observations. J. Mar. Res. 
9(1):17-20, 1 text fig. (submitted Ib Nov. 1949). 

489. 	 Woodcock, A., (in press).

Subsurface pelagic sarsassum. J. Mar. Res. 

(submitted 4 Apr. 1950). 


490. 	 Arons, A.B., and D. R. Yennie, ,1950. 
Phase dis.tortion of acoustic pulses obliquely 
re.flected from a....medium of'· higher sound 'valooity.. 
J. Acoustical Soc., America,. 22(2):231-237, 3 
text figs. (submitted 27 Mar. 1950). 

.---~
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491. 	 Dow, Hillard 
A five channel electronic analyzer for underwater 
sound. 

492. 	 Ford t Vv. L. I~ ·· 


The electric eye photometer. (A seaeoing photo

electric colorimeter). Anal. Chem. lsubmitted 

7 Apr. 1950}. 


493. 	 Menard, H. W., 1950. 

Current-rip~le profiles and their development.

J. Geol. 58l2):152-153, 3 text figs. (submitted
12 Jan. 1950). 

494. Hough, J. L., 1950. 
Pleistocene lithology of Antarctic Ocean Bottom 
Sediments. J. Geol. 58(3):254·-260, 2 text figs.
(submitted 28 Mar. 1950). 

495. Pollak, M. J., 1950. 
The water structure in the Brownson Deep. Trans. 
Am. Geophys. Union 31(3):393-397, 3 text figs.
(submitted 5 May 1950). 

496. 	 Stommel, H., 1949. 
HorizontaT diffusion due to oceanic turbulence. 
J. Mar. Res. 8(3):199-225, 3 text figs. (submitted
9 Dec. 1949). 

497. 	 Pratt, D. M., 1950. 
Experimental study of the phosphorus cycle in 
fertilized salt water. J, Mar. Res. 9(1}:29-54,
10 text figs. (submitted 16 Nov. 1949). 

498. 	 Tolstoy, I~ and M. Ewing, 1949. 
N?rth Atlantic Hydrogra~hy and the mid-Atlantic 
R1dge. Bull. G.S.A. 60{lO}:1527-1540 . 8 pIs. __ 
(submitted 8 Sept. 1949). 

499. 	 vonArx, W., 1950 (in page proof).
Electromaenetic method of kinematio observations 
of a ship underway. P.P.O.M. 11(3): 

500. 	 SOUle, F. M. and C. A. Barnes 
Physical oceanography of the Ice Patrol area in 
1941. U.S.C.G. Bull. 31: 

501. 	 Woodcock, A. H., 1950. 
Condensation nuclei and precipitation.. J. Met. 
7(2):161-162. (submitted 28 Nov. 1949). 
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502. 	 Bunker, A. F., 1950. 

Fluctuations of the vertical component of the 

wind associated with the outflow of cold air 

from a thunderstorm. Bull. Met. Soc. 31(5}: 

178-180, 2 text figs. (submitted 1 Dec. 1949). 


503. Stommel, H., 1950. 
The Gulf Stream, a br ief history of the ideas, 
concerning its cause. Sci. Mon. 70(4):242-253,
3 text figs. (submitted 12 Jan. 1950). 

504. 	 Seiwell, H. R., 

A new mechanical autocorrelator. Pub, Am. lnst. 

Phys.{submitted 10 Jan. 1950). 


505. Seiwell, H. R. 
Problems in statistical analysis of geophysical
time series. (submitted 10 Jan. 1950). 

506. 	 Vaccaro, R. F. and B. H. Ketchum 
The viability of Esterichia coli in sea water. 
Am. J. Publ. Health~ (submitted 17 Jan. 1950). 

507. 	 Phleger, F. -B and W. R. Walton, 1950. 
Ecology of marsh and bay Foraminifera, Barnstable, 
N~ss. Am. J. Scie 248:274-294, 5 ~ables, 2 pIs.
(submitted 23 tan. 1950). . 

508. 	 Hahn, J., 1950. 
Some aspects of deep sea unde~vater photography. 
J. Photographic §.9£.. 9 America" Sec~ B, June 1950~ 
27-29, 4 text figs. (submitted 25 Jan. 1950)~ 

509. von A:rx, ~'/.,
Some current meters designed for suspension from 
an an.chored ship. J. Mar. Res. (submitted
27 J"an. 1950) 0 n' « 

510. 	 Turner, H. J., Jr., 1949. 
Report on investigations of methods improving
shellfish resources of Massachusetts. Publ. 
by Comm. Mass.:22 PP. (submitted 15 Feb. 1950). 

511. 	 Bigelow, H. B. and liv. C. Schroeder, 1950. 
New and little known cartilaginous fishes from 
the Atlantic. Bull. M. C. Z. 103(7):385-408,
6 pIs. (submitted 20 Feb. 1950). 

512. 	 Menard, H. Vi. 
Sediment movement in relation to current velocity. 
J. Sed. 	Petro (submitted 11 Apr. 1950). 

~-~- .. 
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513. 	 Haurwitz, B. and H. A. Panofsky,

Stability and meandering of the Gulf Stream. 

Trans. AIDer. Geophys. Union. (submitted 1 Mar. 

1950). >."

514. 	 Redfield, A. C. 

Some applications of oceanography to engineering

problems. J. Boston Soc. Civil Eng. (submitted 

8 Mar. 1950). 


515. 	 Ketchum, B. H. 

Hydrographic factors involved in the dispersion

of pollutants introduced into tidal waters. 

J. Boston Soc. Civil Eng. (submitted 8 Mar. 1950). 

516. 	 Ketchum, B. H. 

The tidal prism concept. (submitted 31 Mar. 1950). 


517. 	 Woodcock, A. H. 

Atmospheric sea salt and corrosion. J. Amer. Soc. 

for Testing Materials: 


518. 	 Miller, A. R. 
A study of mixing processes over the edge of the 
continental shelf. J. Mar. Res. (submitted 13 
Mar. 1950). 

519. Knudsen, V. 0., A. G. Redfield, R. Revelle and 
K. K. Shrock, 1950. 

Education and training of oceanographers. Science 
111(2895) :700-703. (submitted 1 Niay 1950). 

520. 	 Clarke, G. L. 
Conservation and the productivity of the sea. 
J. Gamma AlTha Graduate Sci. Frat. (submitted 
7 Apr. 1950 ~. ~__ 

521. 	 Seiwell, H. R. 
Ocean wave analysis. NRL (submitted 25 Apr. 1950). 

522. 	 Woodcock, A. H. and A. F. McBride 
Have-riding dolphins. J. Exp. BioI. (submitted
18 May 1950). 

523. 	 Northrup, J. and B. C. Heezen 
An outcrop of Eocene sediment on the continental 
slope. 

524. 	 Stommel, H. 
An example of thermal convection. Trans. Amer. 
Geophys. Union. 31(4) (submitted 16 June 1950). 

,--. 



- -- - - --

----

- 17 

525 • 	 ,Redfield, A. C. 

. Haemocyanin. (submitted 19 June 1950). 


526. 	 von Arx, W. 
Precise dead reckoning navigation. J. lnst. 
Navigation. 

527. 	 Langwell, p. A. 

Forced convection cell circulation in clear air. 

Trans. Am. Geophys. Union. Jsubmitted 10 July 1950). 


528. 	 Woodcock, A. H. 

Sea salt in a tropical storm. (submitted 12 July

1950) • 


Redfield, A. C. (in galley proof)
The analysis of tidal ~henomena in narrow embay
ments. ~.P.O.M. 11(4): 

SCIENTIFIC PROGRAM 

I will not attempt to review the whole scientifio 
program, for a year ago I covered this subject rather 
thoroughly and there have not been many changes. Also 
instead of discussing the program by subject, I will try 
to give you a picture of the ways in which various members 
of our staff are developing and of their new interests. 

Mr. Frederick Fuglister has continued in a very
effective manner to provide the leadership in studi es in
volving the circul ation and t he distr i bution of temperature
and salinity. .Not only is he attaining considerable stature 
as a scientist, but he also has the great gift for keeping 
a large group of people happy and busy at their wor k . More 
than anyone else he is r esponsible f or the very successful 
multi-ship survey of the Gul f Str eam (known as Operation
CABOT) Which took place in June.Figure 1 summarizes the 
accumulated information on the meander i ng nature of the 
Gulf Stream as it flows between Cape Hatteras and the Grand 
Banks, including the new results. The curves show the 
northern limit of the swiftly moving water on the various 
occasions when it has been possible to follow this front 
down stream for some considerable distance. Dr. Rossby
has agreed to spend three weeks or so here in September
working with this new material, which is also of signifi
cance to upper air meteorology. Roughly speaking changes
Which take place in the pattern of flow in the atmosphere
in a day are spread out over a week in the ocean. Thus in 
oceanography there is much more time in which to observe. 
the details of the changes~ The large loop south ot 
Halifax on Figure 1, for example, was observed to detach 
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itself from the Gulf Stream during a period of 4 or 5 days

and become an isolated anti-clockwise eddy, the equ~yalent 

of a low pressure area in meteorology. 


Mr. Henry Stommel has taken up a study of the ways
in which heating progresses dowmvard in the sea; in other 
words, he would like to be able to explain the development
of a thermocline in detail. To date he has been mainly
working in a local pond where he finds it easier to control 
his observations, but where the necessary return flow of 
the wind induced circulation adds an additional complication.
That lines of convergence exist at the surface during times 
when heating is taking place is becoming more and more evident 
and is very difficult to explain. The same phenomena have 
recently been observed at S6a~ 

Mr. StoromBl has also taken up seriously the problem
of constructing an infra-red detector that would record the 
details of surface temperature distribution from a plane
flying at safe altitudes over the ocean, Developments in 
such instruments at the Naval Research Laboratory now make 
this appear to be quite feasible. The usefulness of such a 
device would be as great to meteorology as to oceanography.
In this project we are very fortunate in having the full 
cooperation of the experts at the Naval Research Laboratory
who are busy with more immediate practicnlapplications of 
infra-red detectors. 

Dr. J. B. Hersey, who is our leader in underwater 
acoustics, has managed to find time to make some extremely
interesting observations on the frequencies returned from 
various levels in the sea by biological scatterers. Until 
now we have only been aware of organisms which scatter 20 
kilocycle sound.. Other populattons exist Which return littJe 
or no energy at this frequencyp but can be easily deteoted 
at considerably lower frequencies.. Thus the possibility
exists that through acoustics one can learn not only at what 
depths various parts of the population are concentrated, but 
also something about the, size and possibly the number of 
animals inVOlved. This seems to be the beginning of the 
quantitative aspects of the larger forms in the sea which to 
an unknown degree are able to avoid nets. It 18 to be 
regretted that this exciting possibility cannot be explored 
more vigorously due to urgent demands on Dr. Hersey's time 
in classified aspects of underwater acoustics. A very nice 
feature of the sort of biological instrument that now looks 
feasible is that it would not require stopping the ship and 
that it would essentially describe the distribution of 
animals eXisting in a strip of the ocean several miles wide 
along whatever track the ship might travel. 

Mr. Roy Rather, who brought to us first hand ----
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experience in the prospecting techniques of the oil 

industry, has been designing and testing some radically new 

submarine detecting equipment and this largely explains the 

increase in funds made available to us by the Bureau of 

Ships during the present fiscal year. Although Mr. Rather 

has been doing the hard work on this project, the device is 

not entirely his own brain child. ~tr. Allyn Vine, Mr. 

Willard Dow and others have also made valuable contribu

tions. While the present device is classified, the prin

ciple on which it operates can later find useful appli

cation in several kinds of oceanographic instruments. 

This is the only major project in the laboratory at 

present which can be classed as engineering rather than 

science. However, it takes an occasional contribution 

of this kind to ensure that money for science will con

tinue to be available. 


Mr. Arthur Klebba has been working on a class of 
oceanographio instruments which are intended to secure con
tinuous information over considerable periods of time. 
This is a type of instrument that has been sadly neglected
in oceanography in the past • . He has developed a cheap and 
reliable"clock if that will run for periods up to five years ~ 
although it is doubtful that we will be sufficiently patient 
to leave the instrument in operation for quite so long a 
time. Combined with a simple temperature element his "clock 1f 

easily becomes a bottom temperature recorder which should be 
most useful in fisheries investigations. At present Mr. 
Klebba is completing a current meter which will record con
tlnuously for one year. Again the special feature of the 
instrument is that its component parts can be cheaply and 
easily made so that considerable numbers of anchor ed current 
meters can be used and so that losses will not be a serious 
matter. 

Mr. Wi l liam von Axx has continued t o devote his 
attention to electr omagnetic methods of observ i ng ocean 
currents. His comprehensive paper on this important subject
has been in page proof for some time, but only recently 
could we get clearance on a paragraph describing how to make 
high quality, direct current electrodes. Thus the whole 
subject is at last declassified and the results of his work 
will be published within a few days. It is interesting that 
Mr. von Arx spent so much time worrying about improving the 
accuracy of his system and about its limitations that the 
Navy lost interest in it as a naVigational device. Having 
finally convinced himse~f that he thoroughly understood all 
the factors involved, he began to think about improved navi
gation. Last autumn he navigated the ATLANTIS back and forth 
across the Gu~_f Stream <:l.urinG E. p-)riod of about ten days 
entirely on the ba~is of the signals coming in over his 
electrodes. At the end of some 1500 miles, his dead 

'...... .,... '.' 
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reckoning was only in error by about 2 miles. Further 

thought,and tests, has convinced him that he has a new and 

potentially accurate navigation system 'Ni thin his grasp. 

Fortunately, meanwhile, declassification has been approved 

by the Navy, 


Mr. Alfred Woodcock has continued his interesting

study of the distribution, size range and role of salt nuclei 

in the atmosphere. He has turned out several papers on this 

subject during the past year and more are in various stages 

of completion. Because of the salt in the air there seems 

to be important differences between clouds forming over the 

sea and clouds forming over the land. This is just one of 

several ways in which low level marine meteorology differs 

from land meteorology. The more Mr. Woodcock explores this 

subject the more convinced he becomes of its importance. 


Dr. Arnold Arons is spending his first summer at 
Woods Hole during which he has no responsibilities for work 
for the Bureau of Ordnance. He has taken a great interest 
in several of the investigations mentioned above where his 
knowledge of physical chemistry and mathematics can be 
brought to bear. At the same time he has been formulating
problems in the bib-physics of sea water for which he hopes 
to be able to undertake measurement programs during the next 
few years, We are very pleased that Dr. Al:'ons considers it 
worth his while to take an active part in oceanographic 
research and to bring some of his students here each summer, 
For the earth sciences to have attracted a man so well 
grounded in the exact sciences is a real triumph. 

Dr. George Clarke has undertaken the writing of a 
comprehensive book on marine ecology. He has already com
pleted the fi~st draft Which he is now in the process of 
revising. He hopes to have the manuscript essentially com
plete by the middle of next winter when he will have leave 
rrom Harvard to go abroad i n order to learn about the most 
recent work at first hand. Thus it is possible that the 
book, which will run to about 400 printed pages, might 
appear within a year. Those who have looked over the manuscript
feel that Dr. Clarke's book will greatly stimulate biological
oceanography. 

Dr. H. R. Seiwell secured an important series of 
surface wave data off Bermuda last winter. During a six week 
period he observed the whole spectra of wave periods existing
in the open ocean in an area where the weather data are par
ticularly complete. The N~val Research Laboratory supplied 
the vessel and funds for the analysis of the results. The 
observational technique was such that even the capillary waves 
were recorded. 
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Mr. Dean Bumpus has continued to study the coastal 
waters south of Cape Hatteras and has also given some 
attention to circulation in shallow bays. He is a~ present 
taking part in a study of Great South Bay on Long Island. 

Mr. John Holmes in a very determined manner attempted 
in March and April to make a start on the oceanography of the 
North Polar Basin. The Tenth Rescue Squadron of the Air 
Force agreed to land him at a number of points on the ice. 
He successfully arranged for the transportation of his 
equipment to an air strip on the northern coast of Alaska, 
but after arriving there he was beset by mechanical faillITes 
of the Air Force's equipment. Only one landing was made, which 
was very nearly disastrous. HO\:lever t Mr. Holmes returned 
convinced that it is entirely feasible to carry out a program 
of Arctic oceanographYt provided a suitable plane and crew 
are assigned on a continuing basis to this particular type
of operation. 

Dr. B. H. Ketchum, besides directing work in 
bacteriology under a grant from the Public Health Service, 
has become much interested in improving the technique of 
calculating flushing in an estuary on the basis of measure
ments of land drainage, the tide and the cross sectional 
area of the water along the channel. He has revised the 
tidal prism concept of the engineers so that it now provides
reliable estimates of the degree of pollution to be expected 
at varying distances from the source. 

Mr. Henry Stotson has very nearly finiShed working 
up the considerable collection of bottom cores whi ch he 
secured from the western half of the Gulf of' Mexico several 
years ago. He is now planning a similar operation in the 
eastern half of the area, beginning about the middle of 
January. 

" ,:,~--.---' 
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Cruise 
# 

157 

15S 

159 

160 

161 

162 

163 

* 
** 

APPENDIX 

ATLANTIS 
1 July 1949 - 30 June 1950 

Departure Duration Ports of Scientist Financial 

Return of VOYD.g~ Call in Charge Participati,o,U 


7/6/49 - st. Johns F. Fuglister BuShips) $ 54,131 
9/12/49 69 Newfoundland ) 

) 

9/20/49 Hudson Canyon Dr. Ewing ) 

10/J/49 12 ) 


]2/8/49 Gulf strerun Mr. Von Arx ONR 9,414 
12121/49 14 

1/5/50 Bermuda Mr. Tolstoy Columbia 9,677.73 

4/5/50 90 Mid Atl. Ridge 


4/6/50 Bermuda Dr. Hersey BuShips) 
4/27/50 21 ~ 
5/ll/50 Gulf Stream Mr. Vine 

. . ) 
5/19/50 9 

6/5/50 Gulf stream Mr. Pollak ) 45,062.05 

6/24/50 20 


235 days on voyages (Chnrged to users) $118,284.78-1(.-)1
289* days charged to users (Cost per use day) 412.00 

. 

Additional do.ys are charged to users for londi ng and unloading Ume . 

Does not include chnrge~ amounting to approximately $45,000 which remains 
to be -amortized over periods of 2. to 10 years. 

---_._- . 

http:45,062.05
http:9,677.73


I , 

Cruise Departure 
# Return 

C-IO 	 7/6/49 

7/27/49 


C-ll 	 8/2/49 

8/12/49 


C-12 	 8/16/49 

8/23/49 


C-13 	 8/27/49 

9/2/49 


, 

c-14 9/9/49 

9/18/49 


10 10/1/49 


5/15/50 


C-15 5/22/50 

5/24/50 


C-16 	 6/3/50 

6/16/50 


* 

Duration 
of Voyage 

22 

11 

8 

6 

10 

TABLE I (Cont.) 

CARYN 
1 July 1949 

Ports of 

Call 


Bermuda 


Gulf Stream 


Continental 

Shelf 


Gulf Stream 


Continental 

Shelf 


30 J~e 1950 

Scientist 
in Charge 

Dr. 	Ewing 

Dr. Hersey 

Dr. Redfield 

Dr. Watson 

Mr. Schroeder 

....."'. 

'Financial 
Participation 

Columbia $ 9,953 

BuShips 5,359 

Nat'l. Lead 3,828 

Institution 1,148 
ONR 1,914 

Institution 4,59h 

CARYN laid up but with most of crew employed. 
~' 

in maintainance on board or other work ashore. 

Block Island Mr. Johnson Institution) 10;()()().OO 
3 Vicinity BuShips ) 10,070.75 ' 

) 
Gulf Stream Dr. Ketchum 	 ) 

14 
74 days on voyages (Charged to users) · · ·.$46,866.75~ 
90* days charged to users (Cost per day) ·520 ;00 

Additional days are charged to users for loading and unloading time. . 

** 	Does not include charges amounting to approximately la12,800 which remains 
to be amortized over periods of 2 to 10 years. 

-----_.-.. 

http:46,866.75
http:10,070.75
http:10;()()().OO

