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costs were falling, whereas conventional storage costs 
were rising. 

The final paper, on experience gained in the United 
States in recreational use of artificial waters, was given 
by R.H. Stroud of the Sport Fishing Institute, Washing­
t,on, D.C. After considering fishery management in 
reservoirs, Mr. Stroud ended with a very useful commen­
tary on some of the work described in earlier papers, 
including tho tropical work. A main question in the 
discllssion which followed was the extent to which water 
supply can be considered in isolation from other uses of 
,·oservoirs. With the development of motor-ways opening 
np the country, there is increased demand for acce;;s to 
reservoirs for recreational purposes. Since the water is 
t,reated anyway, there may be little harm in allowing 
;1.ccess to reservoirs for fishing, sailing and bird watching, 
though access must be controlled to prevent abuse. 
Some recreational interests may conflict: reservoirs 
which are wild fowl reserves would suffer if opened to 
t,he general public, and water-skiing is not popular with 
anglers. Experience in the United States strongly 
supports the multi-purpose use of reservoirs. In the 
United States 95 per cent of the waters are publicly 
owned, in contrast with many waters in private hands 
in the United Kingdom, and tho surprisingly high figure 
of 40 per cent of the commercial food fish eaten in the 
United States is caught by anglers. 

The information required from biologists by engineerR 
was discussed. It was pointed out that engineers have 
to reach decisions whether or not all the facts are known ; 
therefore, biologists should, pel'haps, be more concerned 
with orders of magnitude than with seeking answers in 
too precise quantitative terms, when trying to assist 
engineers . Biologists need a data-gathering stage, and 
experience suggests that five or six years is neeeic:sary if 
the biologist is to advise soundly on large and complex 
schemes. Each study helps later investigations, and 
i,hore is a great need to record results fully and to co-ordin­
;ite the experience now gleaned from the various projects. 
Turning a river into a lake, as was pointed out by F . T. K. 
Pentelow, is bound to lea d to a n unstable situation. The 
period needed to attain stability in each case can, at 
present, only be guessed at, but will be a function of the 
generation time of the plants and animals surviving or 
introduced. Thus it is probably longer in higher latitudes 
t;han in the tropics. Some problems arising, such as weed 
growth, may solve themselves, but there is a need to 
define the long-term and persistent, problems before 
tackling them. A general pattern which emerges is that 
there is likely to be very high productivity in the first, 
year or so after the lake fills, due to leaching of the soils 
,md decomposition of drowned plant and animal matter. 
Then there may ho a rather abrupt fall in productivity, 
followed by a period of m any years before the lake 
stabilizes. Estimates from experience gained in the 
U.S .S.R. suggest at least 6-10 years in lakes below latitude 
:30° N. and 25~ao years in higher latitudes. 

At every Ression discussions were vigorous and many 
questions remained unasked and unanswered. Since 
biologists have to predict results, such as the yields of 
fish likely from certain bodies of wat er, heforn the research 

is done, in order to justify and obtain funds for research, 
one would have liked more information on how actual 
yields have borne out predictions-and on the reasons for 
any major diserepancies. Moreover, there is Rtill nood 
for data from natural lakes which guide to predictions 
for man-made lakes. There was no mention of the fact 
tha t Lake Victoria, nearly the size of Ireland, is now the 
largest reservoir in the world by reason of the Owen 
.Falls dam at its outlet. One would have liked, too, to 
have heard what happens to the accumulative chemical 
pesticides when water is purified for re-circulation. As 
Mr. Stroud pointed out, tho enormous amount of work 
on the 1,200 reservoirs in the United States was scarcely 
considered; these cover a wide geographical range, and 
data from them, now being processed by computer, might 
help predictions in other areas. 

The symposium brought out clearly the opportunities 
presented by the making of new lakes if the problems 
are tackled in a multi-disciplinary manner. There is 
always a need for a strong focal point to bring the biologists 
and sociologists into touch with the engineers at an early 
stage. The time factor is vital: not only must the research 
start early enough, but it is a lso necessary to bew,l,l'e of 
the hiatus which often occurs between t he initial scientifi(; 
work on a scheme and its implementation. This gap 
may last yoars while finance is being sought and it often 
causes a loss of impetus in the scicnt,ifie programme. AR 
a result a hastily organized crash programme becomes 
i tecessary. 

In addition to the formal papers presented and dis­
cussed, this symposium was particularly valuable in 
bringing together representatives of varied disciplines. 
Many of those attending had never before had the oppor­
tunity to meet their colleagues working on similar 
problems in other parts of the world. ThankR are due to 
tho Institute of Biology for organizing tho meeting, and 
to the Royal Society, the Ford Foundation and the Ameri­
can Conservation Association, who provided t,·avcl funds 
to enable some of the overseas delegates to attend. 

The desire was expressed, especia lly by the tropical 
workers, for a meeting a few years hence, to bring the 
·working scientists and engineers together a.gain , preferably 
on one of the new groat lakes in the tropics. Air fares 
may seem expensive, but exchange of experience and the 
proper planning of these great developments can prove n 
sound investment. Another follow-up to the symposium 
may be expected in the field of information and biblio­
graphy. Stimulated by the special interest of ICSU in 
the subject, the African Science Board of the National 
Academy of SciencoR, "VVashington, D.C., has arranged 
for the preparation of a selected guide to the literature 
on man-made lakes, and copies were available at thn 
symposium. Another bibliography, on roRervoir fishery 
biology in North America, was iRsued this year by tho 
Department of the Interior, Washington, D.C. PorhapR 
there is a case now for establishing a small bureau of 
scientific information on all aspeots of man-made lakes, 
so that data can be collected and di,;tribut,ed without 
the inevit,able delays associated with tho normal routine 
of publication. ROSEMARY L. McCONNELJ, 

E. B. WmtTHTNGTON 

OBITUARIES 

Prof. Jocelyn Patterson 
PROF. Jocm,YK PATTERSON, head of chemical pathology 

at Charing Cross Hospital Medical School, University of 
London, since 1948, died suddenly at his home in Chorley 
Wood on September 6 within a few days of his sixty-fifth 
birthday. 

Ho was educated at Armstrong College, University of 
Durham, and graduated with first-class honours in 

chemistry in 1920; the following year he was awarded a 
Master's degree. His first research work was on the 
halogenation of unsaturated hydrocarbons and on organic 
sulphur compounds. Moving to St. Salvator's College, 
University of St. Andrews, he gained his Ph.D. in 192:J, 
and worked under tho direction of the late principal, Sir 
James Irvine, much of this time acting as the latter's 
private research assistant. Here ho gained ·wide experience 
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in the chemistry of carbohydrates, especially with regard 
to fructose and its derivatives. 

In January 1924 Charing Cross Hospital and Medical 
School were fortunate and wise to secure his services as 
their first biochemist and lecturer in chemical pathology. 
His research activities were chiefly on quantitative 
;tspects of chemical pathology. 

In 1938, collaborating with H. W. C. Vines (later pro­
fessor of pathology at Charing Cross Hospital) and others, 
ho assisted in writing The Adrenal Cortex and Inter­
sexuality, and in 1952 he contributed a section to Recent 
Advances in Chemfral Pathology. Apart from his main 
interests, many papers published by other Charing Cross 
staff acknowledge the assistance he gave to them in their 
work; indeed, his wise and balanced judgement was widely 
sought and appreciated by all who came into contact 
with him. 

After the Second W odd War in 194 7, when the pre­
clinical school of Charing Cross was re-established, Prof. 
Patterson became responsible for the teaching not only 
of chemical pathology but also of biochemistry. In 1948 
the University of London conferred on him the title of 
professor of chemical pathology. Just previous to his 
death the University of London conferred on hirn tho 
title of emeritus professor. He served as vice-dean of tho 
Medical School from 1954 until 1957, served on the 
School Council, and for many years he was on the Board 
of Governors of the Hospital. He was a member of the 
Boards of Studies in Biochemistry and in Pathology and 
also of the Board of Pre-Clinical Studies of the University 
of London. After Cha.ring Cross Hospital became associ­
ated (in 1959) with the West London and Fulham 
Hospitals, Prof. Patterson took on the additional 
responsibility of supervising their chemical laboratories. 

Prof. Patterson's hobbies included gardening, and at 
his home in Chorley Wood he had a beautiful woll-kept 
garden. 
· In 1926 he 

survives him. 
pathy. 

married Kathleen (nee Thompson), who 
To her and his son we extend our sym­

W. J. HAMILTON 

Prof. Wilfred Merchant 
PROF. WILFRED MERCHANT, professor of structural 

engineering in tho Faculty of Technology, University of 
Manchester, since 1957, died on October 12 at the age of 
fifty-three after a long illness. He was educated at Man­
chester Grammar School and graduated with first-class 
honours in engineering science at Oxford in 1933. He 
then spent a number of years with a large firm of struc­
tural engineers. 

He held a Commonwealth Fellowship at the Massa­
chusetts Institute of Technology and obtained the degree 
of M.S. in 1939 with a thesis in soil mechanics. This work 
was the first rational advance of the general theory of 
consolidation of clay since its formulation in 1923, and it 
has recently been recognized that modern treatments of 
the subject are mathematically equivalent to that in 
Merchant,'s 1939 thesis. 

During the Second World War, Prof. Merchant was 
employed by Metropolitan Vickers, Ltd., on the design 
of jet engines. He made major contributions to the aero­
dynamic theory of flow through compressor blading. 
Thero was very I ittlo knowledge or experience of axial 
flow compressors at that time and his contributions 
played an important part in the design of jet engines. 

Prof. Merchant joined the staff of the Manchester 
College of Science and Technology, Faculty of Technology 
in the University of Manchester, in 1946, and was 
appointed reader in applied mechanics in 1951. After 
he joined the College his main interests wore in the pre­
diction of the failure load of structures taking account of 
the interaction of plasticity and stability. His intuition 
led him to propose an interaction formula which is now 
accepted and known by his name in the literature of the 

subject. During the past few years he developed com­
puter techniques to carry out the erection calculations for 
the new Forth and Severn suspension bridges. 

He was a member of the Institution of Structural 
Engineers, a member of the Institution of Civil Engineers 
and an associate member of the Institution of Mechanical 
Engineers and of tho American Society of Civil Engineers. 
Ho served his professional institutions in many ways and 
was chairman of the Lancashire and Cheshire branch of 
the Institution of Structural Engineers during 1960 fll. 

As a teacher he always found time to discuss problems 
individually with his students. His advice and guidance 
both to his students and to his colleagues were of grea,t 
value. His contributions in throe major branches of 
engineering are significant of his wide interests and keen 
analytical mind. 

He leaves a wife, a son and a daughter. S. S. GtLL 

Dr. Paul Muller 
PAUL MULLER, who was awarded the 1948 Nobel Prize 

for Physiology and Medicine, died in Basie on October l 3, 
1965, after a short il!ness. 

Paul Muller was born on J-anuary 12, 1899, in Olten. 
His father, who was on the staff of t,he Swiss Railways 
(SBB), moved soon afterwards to Basie, and Baslo became 
his homo. There, after a spell as laboratory technician, he 
completed his studies at what was then the Obere Real­
schule (Modern High School) and then road chemistry at 
the University under Profs. Fichter and Rupe. In 1925 
he took his doctorate with the highest honours, with a 
thesis on "The Chemical and Electrochemical Oxidation 
of Asymmetrical m-Xylidenc and its Mono- and Di-methyl 
Derivatives". In the same year he joined Geigy as a 
research chemist, and he stayed with tho firm for tho rest 
of his life. 

At first he worked on tanning, and developed a rnunber 
of new synthetic tans. The problem of the preservation 
and disinfection of animal skins soon t,urned his attention 
to biology; and from 1935 he became more and more 
interested in pest control, a field with which organic 
chemists at that time had little concern. In the difficul1 
years of the Second World War, when the battle for 
production was on, he developed and made available to 
Swiss farmers a mercury-free seed dressing. While still 
engaged on this development work his intorost was 
turning to insecticides, and with characteristic dogged­
ness ho tested largo numbers of chemical compounds, at 
first without success. But in I 939 his porsovcra11ce, 
coupled with his acute perception and methodical approach 
to all his experimental work, led him to the discovery of 
the insecticidal properties of dichloro-diphenyl trichlor­
ethane, the active ingredient of DDT, which ho developed 
for practical use. His achievement was to havo dis­
covered, at a critical time in the War, an insecticide with 
a contact and persistent action far and away superior to 
any other known product. His discovery was used both 
during and immediately after the War to protect millions 
of service-men and civilian populations in all countries 
against epidemic diseases. Apart from their use in 
hygiene and agriculture, DDT insecticides are still 
extensively used to-day with success in many parts of 
the world against the Anopheles mosquito, the carrier of 
malaria. Tho significance of this great discovery was 
fittingly acknowledged by the award of the Nobel Prize 
for Physiology and Medicine in 1948. 

In 1963 Muller roceived an honorary doctorate in the 
Faculty of Medicine at the University of Thessalonika, in 
recognition of the beneficial effect of DDT products in 
the Mediterranean area. He also becaine an honorary 
membm· of the Swiss Nature Research Society and of the 
Paris Society of Industrial Chemistry. 

For all these many distinctions, Paul Muller remained 
what ho had always boon: a modest man, outwardly 
reserved, but with a passionate devotion to science. Even 
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