






























































Mystery of Fogs Is Believed 
Solved by Former Salem Man 

Dale Leipper Devises Meth­
od of Forecasting Fog 

Attacks 

• 

Out at Scripps Institution at La­
Jolia, Calif., Dale F. Leipper, a for­
mer Salem boy, has formulated a I I 

method that will maLerially ad-
vance the ability to pre<:lict fog. I 

Fog is an ancient mystery. In 
.seaports It cart be seen hanging 
offshore for hours. Then it swoops 

• In. Or on a clear day, it suddenly 
forms and blots out the sun. 

Years ago Carl Sandburg of Chic­
ago, wrote that "the fog comes in 
on liltle cat feet." 

Leipper, a former runlY captain 
in the A.A.F. weatherscrvlce, be­

L lievesthat out of his study made In 
) the Aleutians, during the time that 
L American bombers !lew through the 

"soup" of the North Pacific to 
the Japanese Kurile bases, he has 
devised a plan to advance the art 

• of fog-predicting. 
r Ta ught Scho(}l 
I, Dale, who before the war wns a 

teacher in Paclilc Beach JlU1ior 
High school, is the son of Mr. and 
Mrs. Robert Lelpper of LaMesa, 
CaUL The family moved from Sa­
lem five yea.rs ago. 

His method for saying. whether 
at a. definite time tonight or to­
morrow a fog will OCClir is now be­
ing studled. by mc t.eorologlsts at the 
San Diego weather bureau and by 
army and navy forecasters. 

A dozen of them all·ea.dy have re­
ported back that his methOd is 
brll1ging results. 

It may be the key to solving the 
fog mystery w that wiUlin a. rca­
sonably short tll11e Ulere may be 
more definite daily fog prediction. 

When Lelppcr taught school 
before the war, he took no more in­
terest In fog or weather than the 
averag-e YOWlg man who plans a 
week-end excw·s!on. 

Then one day when he was serv­
ing as a private at a northern Cal­
ifornia almy p06t he received a. 
pacluige wrapped In a 
Tn that lleWspllpcr wn,'l a story 
ing the anny wanted men who 
could qualify to study meteorology 
Ilnd become meteorological officers. 

Secret IIWlted 
He applied for the course, and 

spent 12 months in study, including 
:hree montils of specializeG study at 

Scripps Institution. In the 
course of time he found hirm:elf 
hlU1ting the secrcL of fog in Am!'r­
lca's nort.llw( .. :1»proacli. (>llI' of the 
world's fogeicst.rcglo11s. 

"It WRS pretty important." he sald. 
"Our plnues would Iw. ba('k 
with their gas tllnks IlclIriy empLy, 
And then 10 minut.es before Uley 
would la.nd, a field of vis:lbility of 
several mUes would close 'In sud­
denly to zero. 

"What we needeG was a key to . 
predicti.ng that fog. The rumy al 

needed a forecast 36 hours 
in advance and we had no methodi-. 
'.:al way of giving it. _to, them. We 
set out to find a method. And as 
a. result. I think the number of 
lives loot because of fog may be 
materially decreased." 

To understand Leipper's methO( 
well enough to u.<:e it would rcquin 
a course in meteorology. But t.lll 
difficulties Ilnd the ba.<;ic idea of hi: 
methOd can be undersLood by an: 
layman. 

Meteorologists already underslOO( 
the thcory of .fog. They knew t.hnl 
jf moi.st air became sufficient!: 
chilled, fog was bound to form 
They knew' just how cold it had u: 
be to proollce fog in air of any de­
gree of wetness. 

"But that was laboratory science: 
L-eipper said. "We didn't have lab· 

Turn to MYSTERY OF, Page 8 
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Dale F. Lelpper, former A.A.F. captain now working at ScrlpllS In­
stitution of believes he's found method to advance art 
of prediotlng fog. Dcfore war he tnught in Pacific Beach Junior Hi2:h.· 
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Dear Dale and Virginia, 

John A. Knauss 
3910 18th Street N.W. 

Washington, D.C. 20011 

February 29, 1992 

F 

I am sorry I cannot be with you to celebrate your fiftieth wedding anniversary, but 
if present plans hold I expect to be in Kuwait that day celebrating the conclusion of 
a 100 day oceanographic cruise of our NOAA ship Mt Mitchel in the Persian Gulf, 
co-sponsored by the International Oceanographic Commission and an 
organization of the Gulf states. It is part of an international effort to investigate 
the environmental consequences of the oil spills and fires of last year's Gulf war. 

As the above paragraph implies, it has been an interesting 46 years since our paths 
first crossed in the operations room of the Navy Weather Central at NAS North 
Island. You may have forgotten, but I have not. My career in oceanography did 
not develop in a straight forward manner, but it would never have developed at 
all if I had not pulled the duty that day in 1946 when you came by to learn what 
you could about how we went about forecasting the onslaught and break-up of 
ground fog at the air station. 

As I recall, you were engaged in a research effort with Sverdrup to learn more 
about the role of the ocean in generating coastal fog and you had come by the 
Weather Central to learn what if anything we knew about it. I was the duty 
officer, and I told you all I knew, which did not take very long, and then informed 
you that I expected to get out of the Navy soon, would need a job, had a brand new 
MIT bachelor's degree in meteorology which included a course in oceanography 
taught out of a Sverdrup book, and San Diego had a pleasant climate. 

You carried my case to Sverdrup who apparently did not find my credentials all 
that impressive, but he did pass the word that the Navy Electronics Laboratory was 
going to establish a small oceanographic unit under Gene Lafond. I was quickly 
hired (I believe I was number four in the unit) and the rest as they say is history-­
or almost. After a year at NEL, I thought physics might be a more honorable 
calling, and it took two years of study in Ann Arbor and a tough job market to 
convince me otherwise. 

I have had a wonderful life and a wonderful career, and, as I have said on a 
number of occasions, if it had not been for the luck of the draw--my having the 
duty on the day of your visit--it may still have been a wonderful life and a 
wonderful career but I very much doubt if the career would have been 
oceanography. 

Thank you 

Sincerely, 

fifi-/~ 



temperatures from Balboa, Hueneme, and Pacific Grove, 2,800 bucket tem­
peratures in the surf zone from various beaches, 4,000 temperatures at depths 
to 400 feet obtained from 19 east-west bathythermograph cruises, 1,000 tem­
peratures from bathythermograms made in the vicinity of Scripps Pier, and 100 
hydrographic observations at stations located 5 and 11 miles west of Scripps 
Pier. 
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V I T A 
September 8, 1914-Born in Salem, Ohio. 
June, 1937-B.S. in Education, Wittenberg College. 
June, 1939-M.A., Ohio State University. 
February, 1940-General Secondary Teaching Credential, University of Cali­

fornia, Los Angeles. 
February-September,1940--Weights and Balance Engineer, Consolidated 

Aircraft Corporation, San Diego, California. 
September, 1940-September, 1941-Teacher, San Diego City Schools, San 

Diego, California. . 
September, 1941-December, 1945-U. S. Army Infantry, Signal Corps, and 

Air Forces. Oceanographer and Meteorologist, research and 
forecasting in Alaska. Captain. 

January, 1946-August, 1949-0ceanographer, Scripps Institution of Ocean~ 
ography, University of California, La Jolla, California. Re­
search and teaching. 

September, 1949-Associate Professor and Acting Head of the Department 
of Oceanography, School of Arts and Sciences, Agricultural and 
Mechanical College of Texas, College Station, Texas. 

PUBLICATIONS 

"On the Representation of Equations Occurring in Geometry, Engineering, 
Physics and Other Fields." Thesis presented for the Degree of Master 
of .Art~ Ohio State University. 

"A Local Geostrophic-Wind Surface-Wind Diagram to Aid in Terminal 
Forecasting," with D. D. Miller. Bulletin of the American Meteor­
ological Society, June, 1946. 

"California Stratus Forecasting Correlations, 1935 and Other Years," Bulle­
tin of the American Meteorological Society, June, 1948. 

"Fog Development at San Diego, California," Journal of Marine Research, 
Sverdrup Sixtieth Anniversary Volume, Volume VII, Number 3,-1948. 

"Sea Temperatures, Hawaiian Island Area," with E. R. Anderson. Pacific 
Science (in press). 
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UNIVERSITY OF CALIFORNIA 

GRADUATE DIVISION, SOUTHERN SECTION 

ANNOUNCEMENT OF THE FINAL EXAMINATION FOR 

THE DEGREE OF DOCTOR OF PHILOSOPHY 

of 

DALE FREDERICK LEIPPER 
B.S. in Education, Wittenberg College 

M.A, Ohio State University 

MONDAY, AUGUST 22,1949, AT 1 :00 P.M., IN THE SEMINAR ROOM 

SCRIPPS BUILDING, LA JOLLA CAMPUS 

COMMITTEE IN CHARGE: 
PROFI!SSOR GI!ORGI! F. McEWEN, Chairman 
PROFI!SSOR CARL ECICAllT 

PROFI!SSOR MARTIN W. JOHNSON 

PROFESSOR J. BJI!RKNEI 

PROFESSOR J. HOLMBOE 

PROFESSOR H. U~ SvEIU>IlUP (in absentia) 
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FIELDS OF STUDY 

Major Field: Physical Oceanography 

." ,., 

Studies in Physical Oceanography 
PROFESSOR GEORGE F. McEwEN 

PROFESSOR H. U. SVERDRUP 

Studies in Chemical Oceanography 
PROFESSOR NORRIS W. RAKESTRAW 

Studies in Marine Biology 
PROFESSOR MARTIN W. JOHNSON 

Studies in Submarine Geology 
PROFESSOR FRANCIS P. SHBPARD 

Studies in Meteorology 
PROFESSOR]. BJERKNBS 

PROFESSOR]. HOLMBOE 

AsSOCIATE PROFBSSOR M. NBIBURGBR 

PROFESSOR GEORGB F. McEwBN 
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ABSTRACT OF THE DISSERTATION 
Sea Temperatures in Shallow Water 

(Results from 75J)OO observations along the California coast, 
with relations between temperatures, bottom topographies, 

tidal currents, and winds) 

Sea temperature data collected in shallow water along the California coast 
under the direction of G. F. McEwen show marked local variations in tem­
perature which have not previously been examined. The monthly average 
range of the daily variations is more than 4 degrees centigrade in the summer 
months. Such changes in sea temperature are far greater than would be 
expected from ordinary diurnal effects. Also, the largest. changes occur below 
the surface. These facts indicate that some factor, other than the ones which 
are usually considered significant in sea temperature studies,plays an impor­
tant role. 

The present study was initiated to describe the observed temperature 
variations as fully as the available data permit, to demonstrate some of the 
implications of these variations, to develop a theory to account for them, and 
to make further observations of special types for the purpose of substantiating 
or disproving the theory. 

The dissertation is in five sections. The first describes the diurnal and 
day-to-day variations and presents a model to account for 'the largest varia~ 
tions. This model consists of an area where, because of certain bottom charac­
teristics, tidal currents. have widely different velocities in adjacent parts of the 
area. These differences cause stirring of the surface water layers with deeper 
layers which are extremely cold. Thus, cold mixed waters are present adja­
cent to warm unmixed waters. The oscillating tidal movements then lead to 
large temperature changes at localities where one water type is present part of 
the time but is' replaced often by water of the other type. 

The second section considers the year-to-year trends and shows that the 
observed 32-year variation may be approximately described by an equation 
involving three simple harmonic curves. Section three gives monthly fre­
quency distributions of temperature, shows the relationship between them, 
compares the distributions with those which might be expected from the varia­
tion theory Of section one,and makes use of the frequency distribution curves 
to prepare charts showing the probability of occurrence of different tempera­
tures on different dates. 

Section four is, a t,emperature study in the surf zone at some 75 different 
beaches. Section five' shows daily sea temperatures for 1948 in comparison to 
mean and extreme values for the period of record. 

Observational data used in the dissertation include 14,000 readings at 2-
hourly intervals from sea thermo graphs at Scripps Pier, 12,000 each of daily 
bottom and sea-surface bucket temperatures, 30,000 daily bucket sea-surface 
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Some Comments on Applied Oceanographic Research in the Gulf of Mexico 

by 

Claude E. ZoBell* 

The study of physical, dynamical, geological, chemical and biological 

oceanography in the Gulf of Mexico is almost a virgin field. It is a 

field of far··reaching fundamental importance and of' ever-increasing 

practical significance. It should be considered in its broadest aspects 

and"for obvious reasons, the interrelationships between the ocean and 

atmosphere and between the land and sea wherever there is land drainage 

must be considered. 

The ultimate success of a broad research program will depend upon 

a nice balance between the fundamental and applied approach to the problems. 

Purely fundamental investigations are essential to push forward the 

frontiers of human knowledge and to train personnel. The knowledge thus 

gained and the trained personnel will make significant contributions to 

the petroleum industry, fishing interests, manufacturing, recreation, 

public health, agricultures and other activities on or contiguous to the 

Gulf 

The first and most important step in providing permanent machinery 

for investigating the Gulf and its relation to man is to ,organize a 

well-balanced department of ocea.nography in the region. The department 

should be represented by men trained in (a) Physical Oceanography, 

(b) Chemical Oqeanography, (c) Marine Meteorology, (d) Submarine Geology 

and (6) Marine Biology. These men should spend their time teaching and 

training personnel and conducting or supervising fundamental and applied 

research work in tho Gulf. Such a dopartment of oceanogra.phy might well 

*Professor. of Microbiology, Scripps Institution of Oceanography 
Consultant, Texas A. & M. Research FoUndation 
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be located at Texas A. & M.College, where it would recoive noeded cooperation 

from Engineering, Chemistry, Biology, Geology, and other departments doing 

related work. 

A laboratory on the water front and seagoing facilitios are essential 

for both the teaching and research program. A small sea-sida laboratory 

and boat may satisfy tho teaching requirements; larg~r, better equipped 

and more laboratories and vesseJ."s rtJD:y be required to satisfy tho needs 

of the research program. 

Tho sarno genoral plan of organization would be prepared to conduct 

on virtually any scale investigations on beach or bay pollution, organic 

productivity of water, fishories probloms, offshoro structures, rocent 

sediments, problems of public health significanco, etc. Depending upon 

tho magnitude of tho undertaking and its specific nature, additional 

personnolof difforent categorios including techniCians, marine sciontists,, 

engineers, consultants, etc., would havo to be obtained for oach projoct. 

Each project should have its own leader, director or coordinator, and it 

is of utmost importance that provisions be mado for tho coordination of 

results from 0.11 projects. Information obtained by the moteorologist 

on the offshore structure project, for example, may find important 

applications by the biologlstworking on boach pollution. ' 

Beach Contamination Investigations 

I 

The proposal from Texas A & M Rosearch Foundation for a survey of 

beach contamination has boon studied with care. The proposal appeals 

to IW as being BOund and significant oxcept for cortain missing details 

and insufficient emphasis on physical or dynnndcal ocoanography. 
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Althoush biological conditions and chemical properties of water or 

sed.1Inents may be the prinCipal man1f'estations of pollution, the movement 

of water masses must be carefUlly considered in the interpretation of 

results. Therefore it is reoommended that observations on tides be 

supplemented by the stu~ of waves" ourrents, dri:t:'ts) turbulence, 

upwelling and other water movements that mayinfluencG the transport 

of materials, the chemical composition of the water, the deposition of 

sediments or the biological population of the water. Suoh studies may 

entail the use of current meters" drift bottles, tracer substances, data 

on water densities and other research tools employed by the physical 

oceanographer. 

Unless the topographical features of tho Gulf1s floor are known, 

soundings should be made wherever such features might influence the 

ciroulation of water, tho transport of sodimontar,y materials or tho 

. ecology of organisms. Sinoe the deposition or removal of sand on beaches 

or in water along the shore is a problem close13 related to beach pollution, 

this may merit careful consideration as influenced Qy oceanographic 

conditiOns, land drainage and :ma.n-made structures. 

All of tho routine tests of water outl1nod on page 4 of the Toxas 

A & M Research Foundation proposal seem significant, although by ne 

moans of coordimto importance. Even tf "biological" work is to be 

minimized during the initial years. of the survey, pl.anl:cton samples should 

certainly be collected routinely by standard mothods. The qU£lIl.tity.of 
~ 

plankton at represontative stations should be recorded and samples 

preserved for future refercmco. The quantity of pl.a.nkton is one of tho 

best criteria of organic productivity. 
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Unless such steps have already been taken, it is recommended that 

you communicate with officers of the U. S. Public Health Service as 

well as State or Municipal officers in that region who may be actively 

interested in beach pollution studies. Collaboration with the Beach" 

Erosion Board of the Department of Army Corps of Engineers may also prove 

to be profitable in the planning and execution of your" beach contamination 

survey. 

From my vantage point it appears obvious that the survey should 

include observations on all possible sources of contamination from rivers, 

sewage outfalls, industrial wastes discharged in the sea, bleedwaters or 

petroleum from offshore oil wel1s, bilgewater and other shipping pollu­

tants, etc~ While the immediate objective of the survey may be to ascer­

tain what constitutes normal conditions and the degree of beach and bay 

contamination accompanying the increasing industrialization and popUlation 

of the region, it might be desiraQle to be in a position to trace this 

contamination to its source. 

After agreeing upon the general principles of the problem and the 

points of attack, I should be pleased to confer with you or your asso­

ciates regarding personnel and the details of the various investigations. 

It does not seem profitable to record opinions regarding these details 

at this time. 





How Bob and Uarjorie Reid came to Texas A. & W in 1950 

Background: Dr. H. U. Sverdrup, director ot the Scripps Institution of 
Oceanography, once expressed to me the thought that Bob Reid was one person 
who should be kept at Scripps if it were at all possible to do so. 

The TAM plan: 'lhen Texas A&')4 decided in January 1949 to establish a 
department of oceanography, the Board of Directors set up five academic 
appointments. Dr. Sverdrup and Dr. Claude ZoBell, a Scripps mi.crobiolo­
gist, were asked to consult in choosing a department head. They nominated 
Bob Raid and JM. Bob decided that he ".'as not interestod in a full time 
position in administration. (Fifteen .years later he did give it a tr,y and, 
after two weeks, said he had had enough.) 

In August 1949 I became head of the new department and decided to 
spread the five academic positions among the basic discipl'ines of oceano­
graphy, with one for physical oceanography and one for meteorological. 
Since Bob and I were both war time meteorologists and physical oceanographers, 
I decided that the two of us could fill the slots for both disciplines and spent 
considerable time before leaving Scripps talking to Bob about this combination. 
He agreed to come to Texas A ~ M after 1 was sett~ed there ana, 1 Delievs, 
gave the usual notices about leaving Scripps. 

The Problem: Dr. Roger Revelle, then director of Scripps, wanted to keep 
. Bob there. He was a man who was somewhat difficult to get to ~en you had a 

problem but one who, when he did get started, never gave up until the problem 
was fully resolved. Viell, he started really working on this problem on the 
day that Bob and Mar jories' household goods were packed into a moving van and 
ready to leave La Jolla for College Station. Dr. Revelle "'as in iiashington 
and, as I understand it, he telephoned back to La Jolla and asked that the 
van not start on its trip to Texas until further word from him. Then he 
arranged a meeting in Washington to discuss the situation. 

The JMeting was a luncheon for four. I was in Ylashington that day and 
was invited, along with Dr. Richard Fleming, an old friend and classmate of 
Revelle's, a co-author of The Oceans, and Oceanography chairman at the Univer­
sity of Washington. A Navy captain was also invited. Dr. Revelle explained 
how important Bob was to Scripps, that Dr. Carl Zckart needed him for i.n4portant 
work in low frequency sound, and that SCripps had mountains of data for Bob· 
to work with. I talked mostly about the potential which I could see in the 
new Texas A &. U department and how Bob could play a critical role in teaching 
there • 

The Solution: When we had finished our conments, Dr. Revelle turned to Dick 
Fleming and asJ<ed, "Dick, what do you think Bob should do?". Dick thought 
for a very brief JIDm9nt and said, "I think Bob should go to Texas A & li." 
This was likfl a bomb dropping. There was no further discussion. 

Bob followed through on the plans which he and I had made. He CalM to 
College Station with ~arjorie - I think it was in February 1950 - and has 
been there ever since. No one could have done a better job than he haa for 
Texas A &. U University, the State of Texas and the National Oceanography 
Program. I am proud to have played the role described here. 

Dale F. Leipper 
April ), 1983 
Carmel Valley, Calilornia 




