
Meetings 

The 21st Pugwash Conference on Science and World Affairs 

Pugwash is the name of a small vil- 
lage in Nova Scotia where, in 1957, 22 

distinguished scientists from ten coun- 
tries met, in response to an appeal from 
Bertrand Russell, Albert Einstein, and 
nine other leaders of world science, to 
discuss the urgent necessity for actions 
on an international scale to avert nu- 
clear war. In the 14 years since, there 
have been 21 international conlferences 
and 15 topical symposiums, all going 
under the name Pugwash, where scho- 
lars from many nations have met in- 
formally and unofficially to discuss 

ways of preventing the misuse of sci- 
ence and technology and of promoting 
international collaboration among sci- 
entists and scholars for the advance- 
ment of peace and progress. 

Since 1957, Pugwash also has come 
to symbolize a worldwide movement of 
scientists and scholars aimed at nuclear 
disarmament, peaceful resolution of 
international conflicts, and the benign 
application of science and technology 
to the pressing problems of this age 
(1). 

As an organization, Pugwash is a 
loose, informal collaboration among 
individuals through a number of ad hoc 
national Pugwash groups, whose activi- 
ties are coordinated by an international 
continuing committee and a central of- 
fice in London, under the direction of 

Pugwash's Secretary-General Joseph 
Rotblat of the University of London's 
St. Bartholomew's Medical College. The 
national groups arrange symposiums on 
subjects of general interest to Pugwash 
and, on a volunteering and rotating 
basis, host the annual Pugwash Con- 
ferences. The substance of the agenda 
and the detailed planning, especially 
for the annual conferences, is the re- 
sponsibility of the continuing com- 
mittee. 

The national Pugwash organizations 
vary from country to country. In the 
Soviet Union (and, similarly, in most 
East European countries), Pugwash 
comes under the auspices of the Acad- 
emy of Sciences; in the United States, 
Pugwash activities are directed by a 
committee at the Boston-based Amer- 
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ican Academy of Arts and Sciences, 
with the cooperation of the National 
Academy of Sciences' office of the for- 
eign secretary. 

Last year, the U.S. committee or- 
ganized two international symposiums- 
one on the impact of new technologies 
on the arms race and a second on sci- 
ence, technology, and development-as 
well as being host to the 20th confer- 
ence in Fontana, Wisconsin, in Septem- 
ber. This year's conference was held in 
Romania. As described in the state- 
ment issued after the conference by the 
continuing committee: 

The TweLty First Pugwash Conference 
on Science and World Affairs was held in 
Sinaia from the 26th to 31st August 1971, 
at the invitation of the Romanian Pug- 
wash National Committee. 

The Conference was attended by 97 sci- 
entists from 31 countries; in addition there 
were 9 observers from 5 international or- 
ganizations. 

The theme of the Conference was 
"Problems of World Security, Environ- 
ment, and Development," and under this 
title participants discussed the following 
topics in five Working Groups: (1) Euro- 
pean Security Problems, (2) Current Con- 
flicts, (3) International Security and Fur- 
ther Steps towards Disarmament, (4) En- 
vironmental Pollution, (5) Economic and 
Technological Cooperation amongst Na- 
tions, in particular for Development .... 

In addition, there were plenary sessions 
on "Water Pollution," "General Conse- 
quences of the Green Revolution," and 
on "The Human Problems of East Pakis- 
tan and the Refugees." Taking into ac- 
count the views expressed at this last ses- 
sion the Continuing Committee issued an 
appeal which is appended [See Appendix]. 

As usual, the major interest of the 
Conference was in problems of dis- 
armament. This was reflected in the 
statement from the continuing com- 
mittee, half of which is devoted to a 
summary of the report of the working 
group on international security and 
further steps toward disarmament. 

This working group considered the 
entire range of arms control measures 
now under discussion, both at the Stra- 
tegic Arms Limitations Talks (SALT) 
and in the Continuing Committee on 
Disarmament in Geneva. Of SALT, the 
statement said: 

. . . the negotiating parties at SALT are 
urged to achieve an agreement which 
would severely limit the deployment of 
ABM, preferably at the zero level. The 
zero level was considered to be far prefer- 
able to any other because it avoids any 
questions about qualitative differences and 
hidden growth potentials and thus removes 
the last vestige of any stimulus for the 
further arms race not only in anti-ballistic 
missiles (ABMs), but to a substantial de- 
gree in the field of offensive weapons also. 
Any possible advantages of a severely lim- 
ited ABM over a zero ABM do not seem 
to outweigh the dangers of a continuing 
arms race. 

The negotiating parties at SALT were 
also urged to achieve a meaningful limita- 
tion on offensive weapons in order to stop 
the arms race immediately and to make it 
possible to begin the process of substantial 
arms reduction soon after. Such substan- 
tial arms reductions may be more difficult 
to negotiate, but they are absolutely essen- 
tial if real world security is to be accom- 
plished. It was emphasized that, in addi- 
tion to limiting and reducing numbers, it 
will also be important to make provision 
for controlling and limiting qualitative 
features of weapons so that the arms race 
cannot be simply shifted in this direction. 
Qualitative features include size, multiple 
warheads, accuracy, etc. It was suggested 
that one good means for accomplishing 
this last objective would be a severe limita- 
tion on the rate of missile test launches, 
including confidence launchings.... 

Disarmament negotiations also must 
give attention to limiting or, better, avoid- 
ing an arms race in new areas. In this con- 
nection the problem of anti-submarine 
warfare (ASW) was discussed, and it was 
pointed out that ASW research and devel- 
opment aimed against missile-bearing sub- 
marines is research and development on 
counterforce techniques. Such efforts could 
be taken by either party as indicating 
preparation for a pre-emptive attack by 
the other, and thus can be very destabiliz- 
ing and can stimulate further arms races 
in unpredictable directions. An ASW lim- 
itation would therefore greatly facilitate 
the achievement of agreements to reduce 
substantially the numbers of long-range 
delivery vehicles. 

Considering the possibility of extend- 
ing the partial nuclear weapons test- 
ban to include testing under ground, 
the working group felt that: 

... progress in the development of the 
means for detecting possible violations 
has effectively removed the obstacles 
which once blocked the achievement of 
such a treaty. These means include not 
only seismic methods for detection and 
identification of nuclear explosions but al- 
so satellites and other unilateral means for 
collecting information. The combination 
of all these techniques now makes it prac- 
tically impossible to conduct meaningful 
nuclear testing without detection. 

On the other disarmament issues, the 
group had little to add to the arguments 
now being widely aired in Geneva and 
New York. Thus, "there was an aware- 
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ill tioni Treaty demand substantial prog- n e. irom ress in inhibiting vertical proliferation 

Step up to new levels by real progress at SALT, adoption of 

of enzyme purity other measures of self-restraint by all re the Comprehensive Test Ban Treaty." ilab the nuclear powers, and agreement on 
Get your copy of the Likewise, while applauding the agree- LOW COST 

ment reached in Geneva on a draft PORTABLE new vvoruilngion treaty banning all biological weapons, - 
the group was not able to resolve the BATTERY catalog main issue blocking an agreement on h DRIVEN 
chemical weapons disarmament-"dis- Elere's the new catalog from Worthing- . . . STIRRERS 

ton Hiochemical Corporation, the house agreement whether international yen- 
that enzymes built. Listed are hundreds fication of non-possession of C[hemi-  
of research enzymes, clinical reagents, cal]-weapons is needed and is possible." 
nucleotides, and specialty biochemicals There was considerable discussion on 
along with analytical services of in- the shortcomings of the present organi- " I 
terest to the researcher. 

The catalog offers a number of new zation of disarmament talks, obviously 
materials not previously available plus reflecting a widespread anticipation of 
existing products now available in the imminent inclusion of China into 
new levels of purity and activity. The the United Nations and other interna- 
new Worthington catalog contains all 
essential information on product tional forums-anticipation that called 
source, activity, purity, assay data, and forth a spe irum of reactions, from 
packaging. enthusiasm through resignation to ap- 

Worthington, pioneer in the extrac- prehension (2)-but also reflecting a 
tion of enzymes, is alert to the con- rather widespread dissatisfaction on the 
tinuing needs of researchers for new 
and better biochemicals. It is also a part of other nuclear and near-nuclear Combination magnetic stirrer and vibra- 
pivotal force in turning the fruits of nations with the dominating role of the tor operated by 2 flashlight batteries. 
biochemical research to practicalbene- United States and the Soviet Union in Ideal where electric power is not avail- able or as a small powerhouse on your 
fit new materials for use in therapeu- the disarmament talks. In the end, the laboratory work bench. 
tics, diagnostics, and other products. 

Use the attached coupon to request group got on the bandwagon (gathering Use as an agitator for photographic de- 
your personal copy and another one momentum from a variety of sources at veloping tanks, as well as a magnetic 
for an associate. the current session of the U.N. General stirrer in beakers, flasks, bottles, etc. 

Assembly) in favor of convening "a 45/'t diameter x 4" high, complete with 
general disarmament conference . -. in 3 speed switch. Holds containers up to 

interested states could partici- 35/s" diameter. Sponge rubber support which all ring supplied for larger containers. One 
pate and express their points of view." magnetic spinbar is included. 

On one issue, however, the working 
group on disarmament may have broken PORTABLE ELECTRIC STIRRER 
new ground. This was in advancing "A 
Specific Proposal for Tactical Nuclear 
Arms Limitation in Europe, designed 
to serve as a first approximation for 
further discussion." 

a) No Foreign Nuclear Weapons in any 
European country. Delivery systems which 
are useful only when outfitted with nuclear 
warheads should be similarly prohibited. 

WorthingtonBiochemlcalcorporatloss This in effect means denuclearization of 
Freehold, New Jersey 07728 Europe from the Rhine to the Soviet Bor- Operated by 4 penlight batteries. Only 

I Please send the following: der. 6?" long, 1%" diameter, contains pre- 
copies of the Worthington catalog. I b) United Kingdom and French nuclear cision hand operated chuck. Push button switch. 3 mm diameter stainless Q Product literature on Worthington weapons should be limited to those now steel stirrers supplied in 3 lengths. 

nzyxne reagents for the clinical deployed, or currently in the process of 15,000 RPM no-load speed, provides 
laboratory. "Tactical" and "Strategic" deployments or beakers, jars, test tubes, etc. 

being deployed. No distinction between rapid, turbulent mixing of liquids in 
Name I uses should be made in this case. Available at your laboratory supply house. 
Title c) Soviet MRBM's and IRBM's which Send for our catalog supplement. are located so as to be capable of striking F copy write Dept. E-12 
Organization Europe should be limited to a number or your FREE 
Address equal to the total number of British and TllhiiiAfl iutTniiIirL.ut' USIA French weapons deployed on long range LbI1NILMD ll1)lltUIVlLI'Il, lI1L. 
City missiles. Similar arrangements for medium Subsidiary of Bel-Art Products 

State Zip range aircraft should also be made. 
Circle No. 80 on Readers' Service Cord d) The Non-Proliferation Treaty and PEQUANNOCK, N. J. 07440 the Partial Nuclear Test Ban should be Circle No. 81 on Readers' Service Cord 
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continued in force and expanded to the 
extent possible. All possible political 
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treaties so as to prevent any further spread your knives, 
of nuclear arms in Europe. this is the sharpest e) If these radical reductions are to be 
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their relations according to the following 
principles: 

a) renunciation of the use or threat of 
force for the settlement of disputes, and 
acceptance of the obligation to settle all 
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ferees with them on the basis of a 
very strong feeling "that this radical 
approach may have a better chance of 
working than the traditional piecemeal 
attempts to ensure precise balance in 
every field each time a small disarma- 
ment proposal is made. Bold actions 
seemed to be the only practical way out 
of the present impasse." 

Besides such discussions of compre- 
hensive and regional arms control and 
disarmament problems, as well as the 
inevitable (and inevitably frustrating) 

preciable portion of their deliberations 
. .>. .. .... ... ...., ..> of developing nations (with 

stress on scientific and technological 
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ments-its pioneering and essential role 
_______________________________________ ___________________________ in the attainment of the Test Ban 

Treaty of 1963, of the Nuclear Non- 
Proliferation Treaty of 1968, of the 
Ban on Biological Warfare Weapons 
now before the United Nations, and, 
indeed, of the SALT negotiations them- 
selves-many participants feel that the 

________________ problems of survival through the 1970's 
and 1980's require a new approach and 
a greatly broadened base in the world's 
intellectual community. Most Pugwash 
veterans are convinced, however, that 
Pugwash can be one of the most ef- 
fective vehicles for enabling the world's 

_______________________________________ intellectual community to face up to 
these problems; that if it did not exist, 
it would have to be invented for this 
purpose. 

II APPENDIX 

The Problem of East Pakistan Refugees 
-an appeal by the Pugwash continuing 
committee. 

Recent events in East Pakistan have 
caused unprecedented human suffering 
and created a grave situation on the Sub- 
continent. There has been loss of life on 
a mass scale and millions of people have 
been forced to abandon their homes and 

______________________________________________________ seek refuge in India. The resulting ten- ______________________________________________________ sions in the region threaten international 
peace and therefore demand the urgent attention of the United Nations. We ap- 
peal: 

* to the Government of Pakistan to 

promote speedily a peaceful political set- 

VOIINEIINTONE tlement, refrain from actions which can make such settlement more difficult to achieve, create conditions for the safe re- turn of the refugees to their homes and 

Regardless of your specialty, you can build your own calculating lands, and make possible the effective op- eration of international relief agencies system using the Wang 600 as the cornerstone, among the affected population; 
* to all governments to exert their in- 

When you start with the basic 600, you have a calculator with the fluence on Pakistan to advance towards a 
best price/performance ratio in its class. It has sixteen special keys peaceful political settlement; 
whose functions you determine. And you don't have to give up any * to all Governments, United Nations 
functions: you always have trig keys, stat keys, and push-button and other international organizations to recognize that the relief and welfare of 
programming with full decisions and five-level subroutines, the refugees in India is an international 

responsibility, and that they should, there- 
55 storage registers or 312 program steps are standard, but you can fore, assume immediately the bulk of the 

build your 600 all the way up to 247 registers or 1848 program steps. financial burden; and 
Because you can swap registers and steps, you can find the exact * to all outside countries to avoid any steps which might further aggravate the combination to solve your problems. situation and, in particular, to refrain from 

Now you can build on this foundation with an almost endless supplying arms to Pakistan. 
BERNARD T. FELD 

variety and combination of peripheral modules. You can select alpha- Department of Physics, 
numeric printers and plotters, on-line interfaces and off-line paper Massachusetts Institute of Technology, 
tape readers, and many more. And you can add on whenever you're Cambridge 02139 
ready, right in your office. 

References and Notes 
Custom-building your own calculating system is easy and in- 1. Pugwash is also the name of a pirate captain 

expensive - when you start with the correct cornerstone. Call Mr. in a popular British comic strip. 2. Chinese scientists attended the first six Pug- Courtney, collect, at 617-851-7211, for our complete list of building wash conferences but, since the conference held 
in Moscow at the end of 1960, they have been supplies. 
absent, although always invited. It is hoped 

B they will resume regular participation in 1972. 
ORATORIES * iNC. Dept. S-12 3. Summaries of the reports of working groups 

LA at Sinala will be published in Bull. At. Sd., NORTH STREET, TEwKsBuRv, MASSACHUSETTS 01876 in press. Last year's summary can be found 
TEL. (6171 851 7311,TWX7103436769,TELEX94-7421 in ibid. 27 (No. 3) 20 (March 1971). 

1156 SCIENCE, VOL. 174 Circle No. 32 on Readers' Service Card 

ments-its pioneering and essential role 
_______________________________________ ___________________________ in the attainment of the Test Ban 

Treaty of 1963, of the Nuclear Non- 
Proliferation Treaty of 1968, of the 
Ban on Biological Warfare Weapons 
now before the United Nations, and, 
indeed, of the SALT negotiations them- 
selves-many participants feel that the 

________________ problems of survival through the 1970's 
and 1980's require a new approach and 
a greatly broadened base in the world's 
intellectual community. Most Pugwash 
veterans are convinced, however, that 
Pugwash can be one of the most ef- 
fective vehicles for enabling the world's 

_______________________________________ intellectual community to face up to 
these problems; that if it did not exist, 
it would have to be invented for this 
purpose. 

II APPENDIX 

The Problem of East Pakistan Refugees 
-an appeal by the Pugwash continuing 
committee. 

Recent events in East Pakistan have 
caused unprecedented human suffering 
and created a grave situation on the Sub- 
continent. There has been loss of life on 
a mass scale and millions of people have 
been forced to abandon their homes and 

______________________________________________________ seek refuge in India. The resulting ten- ______________________________________________________ sions in the region threaten international 
peace and therefore demand the urgent attention of the United Nations. We ap- 
peal: 

* to the Government of Pakistan to 

promote speedily a peaceful political set- 

VOIINEIINTONE tlement, refrain from actions which can make such settlement more difficult to achieve, create conditions for the safe re- turn of the refugees to their homes and 

Regardless of your specialty, you can build your own calculating lands, and make possible the effective op- eration of international relief agencies system using the Wang 600 as the cornerstone, among the affected population; 
* to all governments to exert their in- 

When you start with the basic 600, you have a calculator with the fluence on Pakistan to advance towards a 
best price/performance ratio in its class. It has sixteen special keys peaceful political settlement; 
whose functions you determine. And you don't have to give up any * to all Governments, United Nations 
functions: you always have trig keys, stat keys, and push-button and other international organizations to recognize that the relief and welfare of 
programming with full decisions and five-level subroutines, the refugees in India is an international 

responsibility, and that they should, there- 
55 storage registers or 312 program steps are standard, but you can fore, assume immediately the bulk of the 

build your 600 all the way up to 247 registers or 1848 program steps. financial burden; and 
Because you can swap registers and steps, you can find the exact * to all outside countries to avoid any steps which might further aggravate the combination to solve your problems. situation and, in particular, to refrain from 

Now you can build on this foundation with an almost endless supplying arms to Pakistan. 
BERNARD T. FELD 

variety and combination of peripheral modules. You can select alpha- Department of Physics, 
numeric printers and plotters, on-line interfaces and off-line paper Massachusetts Institute of Technology, 
tape readers, and many more. And you can add on whenever you're Cambridge 02139 
ready, right in your office. 

References and Notes 
Custom-building your own calculating system is easy and in- 1. Pugwash is also the name of a pirate captain 

expensive - when you start with the correct cornerstone. Call Mr. in a popular British comic strip. 2. Chinese scientists attended the first six Pug- Courtney, collect, at 617-851-7211, for our complete list of building wash conferences but, since the conference held 
in Moscow at the end of 1960, they have been supplies. 
absent, although always invited. It is hoped 

B they will resume regular participation in 1972. 
ORATORIES * iNC. Dept. S-12 3. Summaries of the reports of working groups 

LA at Sinala will be published in Bull. At. Sd., NORTH STREET, TEwKsBuRv, MASSACHUSETTS 01876 in press. Last year's summary can be found 
TEL. (6171 851 7311,TWX7103436769,TELEX94-7421 in ibid. 27 (No. 3) 20 (March 1971). 

1156 SCIENCE, VOL. 174 Circle No. 32 on Readers' Service Card 


