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iv In Pursuit of a Nuclear Test Ban Treaty

Preface

The mandate of UNIDIR, as set out in its Statute includes the provision of support and 
assistance to on-going negotiations. UNIDIR’s proximity to the Conference on Disarmament 
(CD) - the single multilateral disarmament negotiating forum - gives the Institute many 
advantages in observing the important work of this body.

In 1989, with the cooperation of the Secretariat of the CD, UNIDIR initiated a series 
of research reports on the multilateral arms control and disarmament negotiations in the CD. 
The reports were intended to fulfill a need for a ready guide to the proceedings of the CD. 
They have been planned not as compendia of proposals or as summary records but rather as 
analytical guides identifying the key issues, tracing their evolution and examining the 
positions of the various delegations. The present status of the negotiations and their likely 
development within the context of the CD and external developments are also featured.

These guides are intended to provide diplomats, researchers, and the interested public 
with the background information necessary to follow future developments in the CD and to 
participate actively in the negotiations, discussions or research on the issues concerned. The 
first report published in this series was on the negotiations for a Chemical Weapons 
Convention, written by Thomas Bemauer. UNIDIR has been greatly encouraged by the 
positive response in diplomatic and academic circles to this publication and by the wide use 
being made of it.

This research report is on the CD’s work in the field of a Nuclear Test Ban. It is 
written by Thomas Schmalberger who has been a research assistant at UNIDIR. Thomas 
Bemauer remained coordinator of the series of guides and Dr. Jozef Goldblat continued to 
serve as a consultant to the project.

UNIDIR would like to thank Ambassador Miljan Komatina, the Secretary-General of 
the CD, Ambassador Vicente Berasategui, Deputy Secretary-General of the CD, and the other 
members of the CD Secretariat for their unfailing cooperation and assistance. We owe a debt 
of gratitude to the Ford Foundation for their funding of this research project.

Jayantha Dhanapala
Director
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Introduction

The nuclear era was introduced in 1945 by a nuclear test explosion in the desert of New 
Mexico. This test was conducted to prove the functioning of a weapon whose entire spectrum 
of effects was still unknown. A few weeks later, the destructive power of such a weapon 
became visible in the extinction of the cities of Hiroshima and Nagasaki. Soon thereafter, the 
competition to develop nuclear weapons resulted in an arms race.

The United States, the Soviet Union, the United Kingdom, France and China 
developed nuclear weapons as a major component in their national defense strategies. Their 
arguments for continued nuclear testing focus on the military requirement to develop nuclear 
weapons of different sizes, with various yields and effects (such as radiation or 
electromagnetic pulse), as well as to assure the reliability of the existing nuclear weapons 
stockpiles. National security concerns preyent a comprehensive test ban which would slow 
down the nuclear arms race, erect an obstacle to nuclear proliferation, and which would 
represent a major step towards nuclear disarmament. Due to public pressure, however, these 
States have undertaken efforts to negotiate the cessation of nuclear testing.

In 1958, the then three nuclear weapons powers, UK, U.S., and USSR, began 
negotiations with the ultimate goal of a comprehensive test ban treaty aiming to prohibit all 
nuclear explosions in all environments for all time. However, the verification of such a treaty 
represented a long-term obstacle in the negotiations. Up to the present, there are still a 
number of differences over technical verification capabilities which have diverted nuclear 
testing agreements firom a comprehensive to a partial scope. During three decades of 
discussions on a comprehensive test ban treaty, however, it has become apparent that the 
verification issue can also offer a possibility to hide a lack of political will to conclude a 
treaty.

After five years of deliberations, the Partial Test Ban Treaty (PTBT) was signed in 
1963, prohibiting nuclear explosions in all environments except underground. In 1974 and 
1976 the Threshold Test Ban and the Peaceful Nuclear Explosions Treaties (TTBT, PNET) 
were signed, limiting the yield of nuclear tests. These treaties, however, entered into force 
only in 1990.

The test ban issue has been the first item on the agenda of the Conference on 
Disarmament for more than ten y e ^ . In fact, the Conference on Disarmament has been the 
only multilateral negotiating body where test ban discussions have been continuously held. 
Within this forum, the forty member States have presented numerous positions and proposals 
on the test ban issue. Although the Conference on Disarmament has not yet served as an 
arena for the actual negotiation of a test ban treaty, it has done valuable and essential work 
for this purpose.



2 In Pursuit of a Nuclear Test Ban Treaty

The objective of this guide is to focus on the political issues in the test ban debate in 
the Conference on Disarmament, and to produce a guide providing diplomats, researchers, and 
the interested public with background information. Such a complex negotiating process 
requires a selection of proposals, comments and technical details. The criterion for selecting 
material was based upon the importance for present negotiations. An effort has been made to 
be as comprehensive as possible with respect to proposals but to minimize the discussion of 
technical aspects.

The first part of this guide will provide a historical perspective on the arguments used 
for and against continued nuclear testing, and on the record of negotiating activities on this 
subject. This provides a general overview of the test ban debate with particular emphasis on 
the negotiations before 1980. The second and most substantive portion, will examine the test 
ban debate in the Conference on Disarmament during the past ten years.

The Tripartite Report was chosen as the point of departure for this research because 
it marked the beginning of a new era in test ban negotiations. The earlier era was 
characterized by a more unified position vis-a-vis testing on the part of the negotiating nuclear 
weapon powers. This came to an end in 1980 with the suspension sine die of the trilateral 
negotiations between the United Kingdom, the United States and the Soviet Union fiom which 
the Tripartite Report originated. The present epoch has been characterized by significant 
policy shifts which have postponed the ultimate goal of a comprehensive test ban treaty. 
However, since the Conference on Disarmament has been the only forum where a nuclear test 
ban has been addressed, the multilateral approach to the cessation of nuclear testing has 
gained new importance.

Since this guide is also intended to facilitate the work of the diplomatic community, 
the framework used for analysing the discussions on the test ban issue will reflect the 
categories outlined in the current mandate of the CD’s Ad-Hoc Committee on a nuclear test 
ban, i.e. structure, scope, verification and compliance. The issues of scope and compliance 
have received less attention, whereas structure and verification have been subject of intense 
discussions in the CD. The term structure has not yet been clearly defined and therefore is 
subject to different interpretations reflecting the different approaches to the negotiation of a 
nuclear test ban treaty. These approaches will be outiined with their practical impact on the 
efforts to find a mandate for an ad-hoc committee. The issue of verification has focused 
mainly on seismological means of monitoring. Therefore, the work of the Group of Scientific 
Experts, established as an Ad-Hoc Committee within the framework of the Conference on 
Disarmament, will be presented, and proposals on an international seismic monitoring system 
will be analyzed. Annex III of this guide is intended to serve as a complement to this chapter 
and to provide some technical aspects of the different verification techniques.

This guide is based mainly on official documents, the working papers and verbatim 
records of the Conference on Disarmament and of its predecessors as well as verbal 
communications with experts. For background information, especially on technical aspects and 
events outside the Conference on Disarmament, additional documents and secondary literature 
were consulted. References to sources outside the Conference on Disarmament were provided 
only in particular cases as this guide is primarily intended as a resource for the negotiations 
in the Conference on Disarmament.
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CHAPTER I 

Motivations for Nuclear Testing

1.1 Introduction

Nuclear tests are essential for the development of nuclear explosive devices. Although such 
devices can be developed and produced in laboratories if the necessary materials and scientific 
skills are available, nuclear explosive devices which are reliable cannot, at present, be 
obtained without field tests. Only the latter are usually defined as nuclear tests.*

Six States have so far carried out nuclear explosions: the U.S. (1945-), the USSR 
(1949-), the United Kingdom (1952-), France (I960-), the People’s Republic of China (1964-), 
and India which detonated a nuclear explosive device in 1974, allegedly for peaceful 
purposes. The first five States are considered nuclear weapons States. Most of the explosions 
reported were used for military piuposes; only a minor percentage were conducted for 
peaceful purposes.  ̂Figure 1.1 and 1.2 show the estimated number of nuclear explosions from 
1945 to 1990 by the U.S. and the USSR and the UK, France, China, and India.

Figure 1.1: Estimated Number of Nuclear Explosions by the U.S. and the USSR
from 1945 - 1990100n
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According to Westervelt, three types of tests can be distinguished: Nuclear tests involving chemical high 
explosives and small quantities of Hssionable material and focusing on the ignition mechanism; nuclear explosions 
which examine the fission energy released, hence aiming at the calibration of the yield; and nuclear weapons tests 
that serve to analyze the overall performance of a nuclear weapons system. "It will become clear that useful nuclear 
tests need not involve nuclear explosions, and that significant nuclear explosions might be distinguishable from 
nuclear weapons test explosions, but only if some attribute of the explosive device precluded any weapon 
application." (Donald A. Westervelt, The Role of Laboratory Tests, in Jozef Goldblat and David Cox, eds.. Nuclear 
Weapon Tests: Prohibition or Limitation ?, New York, Oxford University, p.48)
Iris Y.P. Borg, Nuclear Explosions for Peaceful Purposes, in Jozef Goldblat and David Cox, eds., Nuclear Weapon 
Tests: Prohibition or Limitation ?, p.59
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Figure 1.2: Estimated Number of Nuclear Explosions by the UK, France and China
from 1945 - 1990
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1 The exact years for acklitional 18 Soviet tests between 1949 and 1958 are unknown. In 1990, the Soviet
Union revealed that it has conducted 72 tests more than have been documented. (See Bulletin of the Atomic 
Scientist, November 1990, p.48)

Source: SIPRI Yearbook 1990 of World Armaments and Disarmament, SIPRI, Oxford, Oxford University Press, 
1990, pp.56-57; various U.S. and Swedish sources.

To facilitate the understanding of the nuclear test ban issue, we will first examine the 
arguments for nuclear test explosions in reference to military reasoning and the peaceful 
application of nuclear explosions. To illustrate the different views in the discussion we will 
examine, in a second step, the possible impact of a comprehensive test ban.

1.2 Military Motivations for Nuclear Testing

All five declared nuclear weapons States have the technological know-how to manufacture 
hydrogen-bombs which are second generation nuclear weapons and some are working on the 
development of third generation weapons. At least six other States are considered nuclear 
threshold countries: Argentina, Brazil, India, Israel, Pakistan, South Afnca^. This means that 
they are actively seeking to acquire a nuclear weapon capability or have ahready done so 
without advertising it and refuse formally to renounce the nuclear weapon option. In the 
discussion of nuclear testing several military motivations have been pointed out. They relate

See Jozef Goldblat and David Cox, Nuclear Weapon Tests: Prohibition or Limitation?, p.24; Jozef Goldblat, 
Twenty Years of the Non-Proliferation Treaty, Implementation and Prospects, PRIO, Oslo, Ostfold Trykkeri A/S, 
1990, pp.10-16; Department of Political and Security Affairs, United Nations Centre for Disarmament, Report of 
the Secretary-General, South Africa’s Plan and Capability in the Nuclear Field, Study Series No.2, United Nations, 
New York, 1981; ibid, Study on Israeli Nuclear Armament, Study Series No.6, United Nations, New York, 1982; 
Leonard S. Spector with Jacqueline R. Smith, Nuclear Ambitions, The Spread of Nuclear Weapons 1989-1990, A 
Carnegie Endowment Book, Westview Press, Boulder, 1990.
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to the reliability of existing stocks, the development of new generations of nuclear weapons, 
and improvements in terms of delivery systems, safety, and the effects of nuclear weapons.

1.2.1 Reliability of Nuclear Weapons

Although a nuclear weapons system is usually tested before it is introduced into the stockpile, 
uncertainties may remain. Prolonged storage may in particular affect the nuclear as well as 
the non-nuclear components of weapon systems through chemical decomposition, corrosion 
and other changes. Most reliability problems which have occurred relate to the "primary", that 
is the trigger of a second generation nuclear weapon.'*

The need of testing to assure the reliability of nuclear weapons stockpiles is disputed. 
The decomposition of chemical high explosives releases gases which might change the crystal 
structure of these explosives, hence hampering a proper ignition of the nuclear device. 
According to some scientists this problem could be sufficiently controlled through laboratory 
tests. Corrosion is also caused by these gases and might affect the nuclear materials therefore 
possibly causing alterations in the process of the explosion. These same scientists claim that 
this could be checked through "meticulous examination of the material and the device" .̂

Other scientists, and those who consider testing indispensable, point out that 75 per 
cent of all reliability problems of the U.S. stockpile were discovered owing to nuclear tests.® 
They argue moreover that U.S. nuclear weapons are more sophisticated in their technological 
design than the Soviet stockpile, and hence are more vulnerable to defects.’ All these 
arguments, however, have been weakened by disclosure of the fact that from 1945 to 1986 
only 0.4 per cent of U.S. nuclear explosions, well under one per year, were designed to check 
weapon reliability.®

The reliability issue was given particular emphasis by the U.S. administration after the 
failure of the tripartite U.S.-UK-USSR negotiations in 1980 and has since been used as an 
argument to support continued nuclear testing. No comparable argument has been put forward 
by the Soviet Union.

A point of view in favour of nuclear testing and supported by the U.S. administration, 
concerns the maintenance of the scientific expertise to keep a modem and reliable nuclear 
weapons stockpile. Some proponents of nuclear testing argue that a cessation of tests would 
lead to a brain drain from the military to the non-military establishments. They hold that the

* Frank N. von Hippel, Harold A. Feiveson, and Christopher E. Paine, A Low-Threshold Test Ban, in International 
Security^ vol.l2, no.2, Fall 1987, pp. 144-147; see also Part Two, Chapter II

 ̂ J. Carson Mark, The Purpose of Nuclear Explosions, in Jozef Goldblat and David Cox, eds., Nuclear Weapon
Tests: Prohibition or Limitation ?, p.39 

 ̂ Mackubin Thomas Owens, A Nuclear Test Ban and Arms Control, in Comparative Strategy  ̂voL8, 1989, p.206
 ̂ Desmond Ball, The Comprehensive Test Ban Treaty: A Role for Australia, Working Paper No.6, Australian

National University, Canberra, Peace Research Centre, p.30
* Senators Kennedy, E., Mathias, C. and Hart, G., News Conference, Washington, D.C., 8. April 1986; see also Stop 

Nuclear Weapons, Moscow, Novosti, 30. May 1986



8 In Pursuit of a Nuclear Test Bern Treaty

Soviet Union, due to their social and political system, would be privileged in this regard. No 
corresponding concerns have been expressed by the Soviet Union.

1.2.2 Developing Nuclear Weapons

Three generations mark the development of nuclear weapons:

(a) First generation nuclear weapons are based on a fission process (See ANNEX I). 
Testing such weapons is necessary to assure the proper performance of the ignition 
mechanism and to calibrate the yield in order to produce a weapon which fulfils defined 
military requirements. All five nuclear weapons States have produced very high yield devices 
for countervalue® applications. Theoretically a fission device cannot exceed the yield of 1 
megaton or one thousand kilotons.*® However, it is not generally known, if it is practically 
feasible to achieve such a yield from a fission device at all. For higher yields a fusion 
mechanism is required, (see b) The yield of 1 megaton releases as much energy as 1 million 
tons of TNT or 4.18 x 10*̂  joules. The production of a fission bomb represents the starting 
point for all advancements in nuclear weapons technology. Latest developments in very low 
yield explosions have shown, however, that today it might be possible for a State with high 
technological standards to produce a fairly reliable nuclear device by the mere observation 
of the neutron release. The observation provides essential information on the explosive 
behaviour and, to a certain extent, replaces the need for a field test.” However, to calibrate 
the yield, and to advance nuclear weapons in terms of effect and size, testing cannot be 
avoided.

(b) Second generation nuclear weapons are based on a nuclear fusion mechanism. In 
nuclear fusion, the heavy water isotopes Deuterium and Tritium merge to become Helium and 
produce an energy release which is several times greater than that of a fission and can be 
expanded without any limit in yield.The electrostatic shields of the isotopes have to be 
penetrated in order to merge and to ignite the fusion process. This can be achieved by 
compressing the thermonuclear portion of the nuclear explosive device, by producing a 
temperature of the order of 100 million Such temperatures can only be produced by 
a fission process. A fission device therefore serves as a trigger and is called a "primary". A 
fusion mechanism is also applied in so-called "boosted fission weapons". The trigger is based

’ Countervalue strikes are targeted on economic and civilian areas which are exposed to attacks. The weapons used
do not have to be very accurate since high yields are used which outweigh the lack of precisioTL Counterforce 
strikes, on the other hand, are directed towards military targets which usually are well protected and hence require 
very accurate weapons systems.
Up to the present, no fission device has been tested beyond the yield of 500 kilotons (McGraw-Hill Encyclopedia 
of Science & Technology, 6th edition. New York, McGraw-Hill Book Company, 1987, vol.2, p.l92). See also 
George M. Temmer, The Nuclear Arms Race: A Scientific Perspective, p. 18 (not published); Ola Dahhnan and 
Hans Israelson, Monitoring Underground Nuclear Explosions, National Defense Research Institute, Elsevier 
Scientific Publishing Company, Amsterdam, 1977, p.39.

" J. Altman, J.Rotblat, ed., Verification of Arms Reductions, Nuclear, Conventional and Chemical, Springer Verlag,
Berlin, Heidelberg, p.82
The highest yield ever achieved was the Soviet test in 1962 which amounted to 57 megatons.
Frank N. von Hippel, Harold A. Feiveson, and Christopher E. Paine, A Low-Threshold Nuclear Test Ban, p. 11,
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on a fission process but a few grams of Deuterium and Tritium are installed in the jacket of 
the nuclear device to cause fusion and to increase the energy released in the last phase of the 
explosion. The complementary fusion reaction produces a large number of neutrons and gives 
a final boost to the fission before it runs out due to the expansion of the explosion. The 
functioning of fusion, as well as boosted fission devices, depends on the accurate performance 
of the primary in terms of neutron release.*"* The ignition of a thermonuclear device cannot 
at present be simulated in laboratory tests but can only be realized through field testing. 
Although present technological capabilities allow the production of thermonuclear weapons 
with yields as low as 1 kiloton, an initial test of a fusion device will most likely be greater 
than 10 kilotons’̂ . In sum, several tests are necessary to produce a primary which is efficient 
and reliable enough to ignite a fusion process. Many more tests are needed to optimize weight 
and size of the primary which is by far the heaviest part in a thermonuclear device and 
therefore has an impact on the design and range of the delivery system. Still more tests are 
required to produce weapons with different yields.

(c) Third generation nuclear weapons have been developed to yield a more precise use 
of the total energy release. The "enhanced radiation weapon" which belongs to this category 
is a small hydrogen bomb designed to produce the highest possible release of radiation and 
the smallest effect in terms of physical damage caused mainly by the blast and heat wave. In 
a usual hydrogen-bomb the primary uses most of the neutrons released to trigger the 
thermonuclear explosion. In an "enhanced radiation weapon" (ERW), the primary releases 
enough neutrons to ignite the fusion and releases the remaining amount of neutrons in the 
form of radiation. The prime targets of this radiation are human beings. Since the radiation 
effect predominates the other effects of nuclear explosions*® only in the yield range of less 
than 10 kilotons ERW devices remain small in yield.*’ Moreover, according to some 
scientists its yield does not exceed 1 kiloton.**

The Strategic Defense Initiative (SDI), launched by the U.S. Administration in 1983, 
marks the latest development in research on nuclear weapons technology. Within the 
framework of the SDI program, research has been initiated on a x-ray laser system which 
channels the energy released by a hydrogen-bomb into an x-ray laser-beam,*® and on to 
enhanced microwave devices which yield a comparatively larger electromagnetic pulse (BMP) 
to damage "electrical and electronic equipment used in command, control, and 
communications (C?) systems"̂ ®. It also channels energy onto nuclear powered kinetic energy

ibid, p. 142
J. Altman, J. Rotblat, ed.,Verification of Arms Reductions, Nuclear, Conventional and Chemical, p.83 
Immediate effects of nuclear explosions include thermal radiation in the form of a heat wave, blast effects in the 
form of shock waves, initial nuclear radiation in the form of gamma and neutron radiation and the so-caUed 
electromagnetic pulse (EMP). Longer term effects include nuclear fallout which occurs up to 24 hours after an 
explosion (early fallout) and which may occur days and years later (delayed fallout) as well as the so-called nuclear 
winter.
Herbert Scoville, Jr., The Neutron Bomb, in SIPRI Yearbook 1982 of World Armaments and Disarmament, SIPRI, 
Lx)ndon, Taylor & Francis, 1982, p.63-64
Frank N. von Hippel, Harold A. Feiveson, and Christopher E. Paine, A Low-Threshold Nuclear Test Ban, p. 144 
G. Allen Greb, Science Advice to Presidents, From Test Bans to the Strategic Defense Initiative, IGCC Research 
Paper no. 3, IGCC, University of California, Institute on Global Conflict and Cooperation,, University of California, 
San Diego, 1987, p. 15 

“  Desmond Ball, The Comprehensive Test Ban Treaty: A Role for Australia, p.30
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weapons which generate the shock wave of a nuclear explosion in order to direct the 
vaporized particles of the explosion^\ The development of such systems would necessitate 
at least 200 nuclear test explosions to prove their feasibility, and many more to achieve the 
final goal.“

Third generation weapons which aim to optimize particular effects of nuclear fusion 
therefore require tests of several yields in various environments because the effects may vary. 
For the development of such weapons, underground tests would not suffice and a resumption 
of nuclear testing in the atmosphere and in space would have to be resumed. This, however, 
would violate current legal constraints on nuclear testing (See ANNEX n).̂ ^

1.2.3 Development Tests

Development tests are conducted for the modernization of warheads and their adaptation to 
new delivery vehicles. In normal parlance this is the explosive charge - warhead or bomb - 
which together with a delivery vehicle forms a nuclear weapons system. Aircraft are the most 
simple and widely available means for the delivery of bombs but missiles are more effective 
especially over very long ranges or if used against countries operating powerful anti-aircraft 
defenses. For the development of a nuclear warhead carried by a missile system, testing is 
indispensable since the warhead becomes an integral part of the entire system.^ Any further 
change in the design of a component of the weapon which is likely to affect its assembly or 
the detonation process necessitates further tests to verify its performance. All five declared 
possessors of nuclear weapons first produced bombs to be delivered by aircraft before 
developing warheads for missile systems. Except for the UK all other nuclear weapon powers 
are producing their own missiles for nuclear warheads.̂ ^

1.2.4 Safety Tests

Another reason for continuous nuclear testing relates to the need to assure safety. Safety refers 
to the handling of nuclear devices and to the prevention of an accidental explosion or 
dispersal of fissionable material.^ Two safety mechanisms have been applied to ensure the

Dan L. Fenstermacher, The Effects of Nuclear Test Ban Regimes on Third Generation Weapons Innovations, in 
Science & Global Security, Vol. 1, No.3-4, January 1990, pp.13-18 

“  Carl G. Jacobsen, Attitudes of the Nuclear Weapon Powers, in Jozef Goldblat and David Cox, eds.. Nuclear
Weapon Tests: Prohibition or Limitation?, p.304 

^ J. Altman, J. Rotblat, eds.. Verification of Arms Reductions, Nuclear, Conventional and Chemical, p.84
^ J. Carson Mark, The Purpose of Nuclear Test Explosions, p.32
^ The UK purchased U.S. missiles for its stockpile and deployment and is currentiy discussing the acquisition of a

tactical air-to-surface missile system. It is considering the development of such a delivery system in cooperation 
with France. (See SIPRI Yearbook 1990 of World Armaments and Disarmament, Oxford, Oxford University Press, 
1990, p.20 and pp.38-40)

“ The term security differs from safety in so far as it is concerned with provisions to make it difficult, or impossible,
for an unauthorized person to fire a weapon which he might obtain by theft or capture. It seems that no nuclear 
tests have been carried out to examine security mechanisms and therefore we will not address this issue.
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safety of nuclear stockpiles: "one-point safety" and "insensitive high explosives" (IHE). "One- 
point safety" serves to assure that in a worst case scenario where a nuclear weapon is struck 
on a single spot - for example by a projectile or simply dropped - the probability of a nuclear 
explosion with a yield larger than 2 kilograms does not exceed one chance in a million.^’ 
"Insensitive high explosives" (IHE) which are used as triggers for a fission explosion are 
intended to prevent accidents caused by an unintended detonation of the conventional 
explosives. Special attention is paid to this requirement by States whose nuclear arsenals rely 
on the transportation of airborne and mobile land systems.

The introduction of "one-point safety" and IHE requires a change in the design of the 
explosive charge because of the different detonation characteristics of the trigger. Some 
scientists as well as the American administration believe that the application of such measures 
requires continuous explosive tests to prove the proper performance of the weapon.^ Other 
U.S. scientists and Soviet scientists, on the other hand, argue that safety could be maintained 
without explosive experiments.̂ ® They assert that virtually all safety improvements focus on 
the mechanical and electrical design of the triggering systems and can therefore be adequately 
tested without nuclear explosions.̂ ®

1.2.5 Testing the Effects of Nuclear Explosions

Whereas the majority of nuclear weapons tests have been carried out for the development and 
modernization of nuclear weapons systems, only a relatively modest number of tests have 
been conducted to evaluate the effects of nuclear explosions. Up to 1963, when the PTBT - 
which bans tests in the atmosphere, in space and under water - went into force, the impact 
of pressure and heat wave, radiation and electromagnetic pulse (EMP) could be studied under 
real conditions. Although, the PTBT constrained testing of the effects of nuclear explosions 
in terms of EMP in space and the cratering behaviour of large surface-burst explosions, most 
of the information on such effects can be gained through underground tests including low- 
yield explosions^\ or through laboratory experiments^. Tests conducted to study the effects 
of nuclear explosions, can at the same time, serve as reliability tests because stockpiled 
weapons are used. Testing effects is also used for R&D purposes and hence can contribute 
to nuclear weapons development. Presently, the development of third generation nuclear

”  J. Carson Mark, The Purpose of Nuclear Test Explosions, p.36
^ According to press reports computers to simulate the effects of nuclear blasts discovered defective nuclear artiUoy 

shells that could have exploded accidentally. Three devices were affected: TTie W-79 artillwy shell, the W-88 
Trident warhead, and the W-69 SRAM A-warhead which together make up about 10 % of the U.S. inventory of 
nuclear warheads. None of the three warheads use IHE because it is heavier and thus decreases the range of a 
missile or artillery shell. Although, by presidential order IHE was applied in all new weapons produced since 1983, 
the W-88 Trident warhead remained an exception. (TIME, June 4, 1990, No.23, p.31; Washington Post, May 23, 
1990)

”  Vitaly Goldansky, "Verificational Deterrence" and Nuclear Explosions, in International Affairs, No.6, June 1988, 
p.30

“  Frank N. von Hippel, Harold A. Feiveson, and Christopher E. Paine, A Low-Threshold Nuclear Test Ban, p.l49 
ibid, p. 150

“  Vitaly Goldansky, "Verificational Deterrence" and Nuclear Explosions, p.32
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weapons draws strongly on data gained through such tests. Many observers argue that testing 
effects "do not constitute a sufficient reason for continued testing"^ .̂

1.3 Nuclear Explosions for Peaceful Purposes

Two categories of Peaceful Nuclear Explosions (PNEs) can be distinguished:

(a) The first category concerns the development of devices for nuclear explosions which 
may serve non-military purposes. Since the range of applications of PNEs may differ widely 
the nuclear devices used have to be adapted for particular purposes. Such purposes are 
research and phenomenology experiments which focus on the effects of peaceful nuclear 
explosions, especially their effects on the environment. Also, research is conducted for the 
production of heavy elements which could be applied in diagnostic and therapeutic medicine. 
However, these tests are usually conducted in conjunction with nuclear tests for military 
purposes.

(b) The second category relates to the application of nuclear explosive devices for large 
earth-moving operations such as excavation, underground storage, oil and gas stimulation. 
Nuclear excavation can be used for the construction of canals, dams, water reservoirs or rock 
cutting for railroads and highways. Underground storage may be utilized for reservoirs for 
natural gas, gas condensation, and petroleum products, as well as for dangerous waste 
material. Oil and gas stimulation is intended to enhance the recovery of natural resources, and 
aims at a less costly and more efficient methods of drilling.^

The first Soviet nuclear detonation in 1949 was officially declared to be for the 
exploration of peaceful applications.^  ̂The American response was that fission devices could 
have only limited peaceful applications due to the high radiation released. With the advent 
of thermonuclear devices, however, the U.S. began to consider the development of nuclear 
explosives for peaceful purposes because they could be manufactured with almost unlimited 
yield and with a significantly reduced release of radiation. An early idea was to dig canals 
to replace the Suez or Panama Canals to avoid another blockade such as the one during the 
Suez Crisis of 1956.̂ ® The "Plowshare program"^’ was set up in 1957 to examine the 
possibilities of using nuclear explosions for engineering purposes. However, due to 
unsatisfactory results and decreasing industrial interest, as well as growing concern about

” Jozef Goldblat and David Cox, The Debate About Nuclear Weapon Tests, Occasional Papers no.5, Ottawa, 
Canadian Institute for International Peace and Security, 1988, p. 11 

^ See Vitaly Goldansky, "Verificational Deterrence" and Nuclear Explosions, p.31; see also Iris Y.P. Borg, Nuclear
Explosions for Peaceful Purposes, pp.59-71
Trevor Findlay, Swords into Plowshares: The "Invention" of Peaceful Nuclear Explosions, Working Paper No. 15, 
Peace Research Centre, Canberra, 1986, p. 1 

“  ibid, p. 8
The "Plowshare Program" referred to the "Biblical exhortation to nations to beat their swords into plowshares", 
(ibid, p.9)
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released radioactivity, the last experiment took place in 1973. The Plowshare Program was 
officially terminated in 1977 after some 48 PNEs.̂ *

More than 100 peaceful nuclear explosions reportedly took place within the framework 
of the Soviet counterpart to the American program. Whether this indicates more success or 
less care about environmental effects cannot be determined since information about Soviet 
nuclear explosions is scarce. However, it is known that early interests focused on 
phenomenology and research on the development of peaceful nuclear explosives. In addition, 
tests were conducted for various industrial reasons, such as excavations to test the possibility 
of diverting rivers, for the detection of deep-lying resources, the creation of cavities and the 
stimulation of oil. At present, the Soviet Union appears to have stopped its peaceful nuclear 
explosions program.^’

Apart from the U.S. and the USSR no other nuclear weapons State has publicly 
demonstrated real interest in the peaceful application of nuclear explosions. India conducted 
a nuclear test in 1974, supposedly for peaceful purposes. Also Argentina and Brazil have 
expressed interest in acquiring a nuclear explosive capability for peaceful purposes. However, 
PNEs cannot be distinguished from nuclear weapons tests, and could - whatever the declared 
intention - be used for military purposes. Also the development of PNE devices is similar to 
weapons development: phenomenology and research tests can be carried out for peaceful 
purposes as well as for the advancement of nuclear weapons, and even the creation of 
underground storage space by means of PNEs can be abused for decoupled testing of nuclear 
weapons'”*.

1.4 The Impact of a Comprehensive Test Ban

A comprehensive test ban (CTB), which has been under negotiation since the 1950s, aims to 
prohibit all nuclear test explosions in all environments for all time. With a view to what has 
been discussed above, such a prohibition would have the following effects:

(a) Militarv impacts: A CTB would place constraints on the further improvement of 
nuclear weapons systems in a number of different ways. Further sophistication in the size, 
yield, or weight-to-yield ratio would be impossible. Third generation weapons programs which 
have not yet been completed would most likely have to be abandoned. Additionally, data 
which so far has been gained through the testing of the effects of nuclear explosions could 
not contribute any longer to the hardening of military equipment or to the sophistication of 
second and third generation weapons. Although delivery systems would not be subject to a 
CTB, a ban could complicate the development of entirely new models of nuclear weapons 
vehicles. Thus, a CTB would preserve the status quo. Current standards of safety could be

Y.P. Borg, Nuclear Explosions for Peaceful Purposes, p.62
The Fourth NPT Review Conference noted "that no nuclear weapon state has an active programme for the peaceful 
application of nuclear explosions”. (NPT/CONF IV/DC/l/Add.3(A), p.l2)
A decoupled nuclear underground test explosion is conducted in a large cavity where the seismic noise is muffled 
and consequently difficult to detect.
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ensured, yet their qualitative improvement may be rendered difficult. Reliability, one of the 
main issues in the test ban dispute, might suffer only if the deteriorating components of 
nuclear weapons could not be properly replaced. As for the nuclear threshold countries which 
have formally not renounced the nuclear weapon option, a CTB - if they decided to sign it - 
would prevent them from entering the "nuclear club" as fully-fledged members. They could 

manufacture fairly reliable first generation fission devices, but without nuclear testing such 
devices would remain relatively primitive. Any further advancement of the nuclear 
components or the nuclear weapons systems would be impossible under a CTB.

(b) Peaceful Nuclear Explosions: A CTB would also have to prohibit peaceful nuclear 
explosions because these cannot be distinguished from nuclear weapons tests and, otherwise, 
a CTB may lose its value.

(c) Environmental impacts: The nuclear testing issue appeared on the international arms 
control and disarmament agenda when it was recognized that nuclear fallout - especially 
Strontium 90 and Cesium 137 which constitute a considerable health hazard was severely 
contaminating the atmosphere. After the Partial Test Ban Treaty (PTBT) entered into force 
in 1963, the deposition of fallout products declined rapidly from the peak year of 1963 
(Compare Figure 2.1) to much lower levels. After France and China had ceased atmospheric 
testing in 1974 and 1980 respectively - neither country joined the PTBT the deposition 
levels declined even further.^' Current legal constraints on nuclear testing have confined 
nuclear test explosions to underground and have reduced their yields. Although, this has 
considerably diminished the main environmental hazards, some dangers remain: Firstly, 
"venting", which refers to the release of radioactive material in the atmosphere, has not been 
completely prevented. Secondly, "leaking", the migration of radioactive material in ground 
water may also occur. Thirdly, serious geological effects might be caused by the shock waves 
which can provoke ground movements, subsidence collapse, crater formation, cliff falls and 
submarine slides. This may happen within a range of a few kilometres of the point of 
detonation. From an environmental perspective a comprehensive test ban would enhance the 
effects of the PTBT.

(d) Political impact: Finally, even though a CTB does not constitute a disarmament 
measure as such, it would represent an important step towards nuclear disarmament. One of 
the initial objectives of a CTB was to prevent the further spread of nuclear weapons. This 
function has been fulfilled by the Non-Proliferation Treaty (NPT), but a CTB would 
strengthen the non-proliferation regime by raising yet another barrier to the spread of nuclear 
weapons and by preventing further technological developments. Its political value stems from 
the fact that it is considered by many countries as a litmus test of the great powers’ 
willingness to stop the nuclear arms race. Psychologically it would remove the most "visible" 
manifestation of the nuclear arms race.

A.C. McEwan, Environmental Effects of Underground Nuclear Explosions, in Jozef Goldblat and David Cox,
Nuclear Weapon Tests: Prohibition or Limitation ?, p.83
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CHAPTER II 

Test Ban Negotiations: A Historical Overview

2.1 Introduction

The test ban negotiations started more than a decade after the advent of nuclear weapons. By 
that time, major advancements in nuclear weapons technology had already been achieved, 
sizeable stockpiles had been accumulated by the then three nuclear weapons powers (U.S., 
UK and USSR), the dangers of the nuclear arms race had become apparent, and the 
environmental concerns of the world public had increased. Additionally, "the distinction 
between those States which possessed such weapons and those which did not seemed greater 
than any difference in the power position of States than had previously existed"^ The three 
nuclear weapons States started formal negotiations on a CTB in 1958 but only partial 
agreements could be reached: the multilateral Partial Test Ban Treaty (PTBT) of 1963, which 
bans nuclear tests in the atmosphere, underwater and in space; the bilateral Threshold Test 
Ban Treaty (TTBT) of 1974, and the Peaceful Nuclear Explosion Treaty (PNET) of 1976, 
which limit the yield of underground tests. The main obstacles to a comprehensive test ban 
treaty (CTBT) were military and strategic considerations and, allegedly, also the problem of 
verifying compliance. No disarmament item has been discussed continuously for such a long 
period of time as the CTBT. This chapter provides a historical overview of the course of 
negotiations, as well as the proposals and events which have influenced the debate.

2.2 A Comprehensive Test Ban Enters the Arms Control Agenda

On 1 March 1954, an American nuclear test of a 15 megaton hydrogen-bomb was conducted 
on Namu Island in the Bikini-Atoll.^ Before the detonation, meterological data had been 
collected and evaluated but the detonation surpassed the estimated yield and caused severe 
fallout beyond the restricted testing area. Official statements confirmed the radioactive 
contamination of 28 Americans and 236 residents of the nearby Marshall Island.  ̂ Severe 
contamination of a Japanese fishing boat which retumed to its home harbour two weeks later 
caught public attention since the crew was exposed to such high radiation that one of the 
members subsequently died of radiation sickness. The spreading fear of contaminated tuna 
culminated in a boycott of fish and intensified public concem which swept over the borders 
of Japan. Asian countries which had been the only victims of nuclear weapons and their

Harold Karan Jacobson and Eric Stein, Diplomats, Scientists, and Politicians, The United States and the Nuclear 
Test Ban Negotiations, The University of Michigan Press, Ann Arbor, 1966, p.4
Robert A. Divine, Blowing on the Wind, The Nuclear Test Ban Debate, 1954-1960, Oxford University Press, New 
York, 1978, p.3 
ibid, p.6
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testing were extremely concerned. In an address to the Indian Parliament on 2 April 1954, 
Prime Minister Nehru called for an "immediate standstill" agreement by the two superpowers 
until the United Nations had elaborated a comprehensive disarmament agreement."* During 
the same month, other distinguished figures like Albert Schweitzer and Pope Pius XII called 
for the cessation of nuclear explosions^.

2.3 Early Efforts

At the UN General Assembly in December 1954, India repeated its proposal for a total 
cessation of nuclear testing® but did not insist on putting it to the vote. However, its proposal 
to establish a scientific committee to enquire into the effects of radiation’ was adopted 
unanimously.* The mandate given to the "United Nations Committee on the Effects of 
Atomic Radiation"’ asked for a report on the amount of radiation the world population was 
exposed to. This mandate reflected the U.S. view held at that time that fallout from nuclear 
tests was harmless and that properly conducted bomb tests would produce no health 
hazards.*® The report of the Committee which appeared in August 1958, ambigously stated 
that radiation can cause somatic and genetic effects, but that no such effects had been found. 
The Committee has continued to meet and has submitted periodic reports.

In 1955 the Soviet Union submitted a two stage plan for the reduction of arms which 
included in its first stage the cessation of tests.” During 1956 the U.S., the UK, and the 
USSR intensified their discussions on disarmament issues which included the cessation of 
nuclear tests. A first breakthrough on the issue seemed to have been achieved when, for the 
first time, the USSR proposed a test ban as a separate measure independent of any agreement 
on other disarmament measures.*  ̂In October 1956, Soviet Prime Minister Bulganin formally 
proposed the cessation of nuclear testing but dismissed any need for international verification 
of compliance.*  ̂ The U.S. administration rejected this proposal for two reasons: Firstly, 
international verification of compliance was regarded as indispensable. Secondly, the U.S. was 
pursuing the strategy of military superiority, hence a cessation of tests could have enabled the 
USSR to catch up quantitatively.

* Official Records of the Disarmament Commission, Supplement for April, May and June 1954, Document DC/44 
and Corr 1.

 ̂ Robert A. Divine, Blowing on the Wind, p.21
® Official Records of the General Assembly, Ninth Session, Plenary Meetings, 492nd meeting
 ̂ ibid, Tenth Session, Annexes agenda item 59, Document A/2949 and Add.l

® A/RES/913 (X)
’ The UN Scientific Committee on the Effect of Atomic Radiation consisting of 11 members (Australia, Brazil,

Canada, Czechoslovakia, France, India, Japan, Sweden, UK, USA and USSR) was joined by Argentina, Belgium, 
Egypt, and Mexico, the number of members raising to 15.
Robert A. Divine, Blowing on the Wind, p.65 

” Official Records of the Disarmament Commission, Supplement for April to December 1955, Document DC/71, 
Annex 15, (DC/SC.l/26/Rev.2).
Official Records of the Disarmament Commission, Supplement for January to December 1956, Document DC/83, 
Annex 5 (DC/SC.1/41).
Robert A. Dive, Blowing on the Wind, p.86
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Concurrently, the UK approached the U.S. for "private discussions on ’test 
restrictions’"*'' but the proposal was refused for the same two reasons. In January 1957, the 
U.S. presented to the UN General Assembly a five point plan which focused on the cessation 
of the production of nuclear weapons, and, if this could be achieved, on the cessation of 
nuclear testing as well. This reflected the traditional U.S. position, yet it was modified with 
a proposal calling for advance notice of nuclear tests.*̂  During the course of the discussion, 
the two superpowers continued their testing activities although public pressure was growing 
and some States demanded the cessation of tests.*® On 15 May 1957 Ae UK tested its first 
thermonuclear device and reported that it had now entered the select circle of full-fledged 
nuclear powers.*’ In the aftermath, the UK opposed a test ban since it still maintained only 
a very small stockpile of H-bombs and first wanted to develop it further. A similar position 
was taken by France which was engaged in the development of its own nuclear weapons 
arsenal.

The "United Nations Subcommittee of the Disarmament Commission" which included 
Canada, France, the UK, the USA and the USSR had been the platform for test ban talks 
from 1955. However, only at its last session, held at the Lancaster House in London from 
March to September of 1957, some modest progress was achieved. In June 1957 the USSR 
agreed to establish an international control system which was related to an agreement on the 
cessation of nuclear tests, including control posts on its own territory. It also proposed the 
suspension of nuclear tests temporarily for a two or three year period.** The U.S. and the 
UK however proposed a test ban only as part of a package of twelve items embracing 
conventional and nuclear disarmament.*’ They altered their position somewhat when they 
later acknowledged the importance of a test ban and subsequently offered a vague 
compromise by "loosening the ties between the test ban issue and other measures of 
disarmament"^®.

In 1958 the U.S. administration was faced with increasing domestic concerns about 
the effects of radiation from continued nuclear testing. The policy of the "peaceful atom", 
however, reflected the early intentions to use and control nuclear energy for civilian purposes. 
Within this context, the U.S. "Plowshare Program" was initiated to investigate possible 
applications for the peaceful use of nuclear explosions and the first underground nuclear test 
code-named "Rainier" was conducted to prove that tests without fallout were possible. This 
test demonstrated a possible alternative to a comprehensive test ban, namely a partial test ban. 
The U.S. administration announced in March 1958 that it had developed nuclear devices

'■* G. Allen Greb, Survey of Past Nuclear Test Ban Negotiations, in Jozef Goldblat and David Cox, Nuclear Weqx>n 
Tests: Prohibition or Limitation ?, New York, Oxford University Press, 1988, p.96
The same proposal was already made earlier by Canada, Japan and Norway. (Official records of the General 
Assembly, Eleventh Session, Annexes, agenda item 22, document A/C. 1/L.l62/Rev. 1)
E.g. Japan was actively preventing British nuclear tests on the Christmas Islands, and the West German Bundestag 
passed a resolution calling all three nuclear weapon States to cease nuclear testing by international agreement. 
(Robert A. Divine, Blowing on the Wind, p. 125) 
ibid
Official Documents of the Disarmament Commission, Supplement for January to December 1957, Document
DC/112, Annex 12 (DC/SC.1/60).
ibid. Document DC/113, Annex 5 (DC/SC. 1/66)

^ Harold Karan Jacobson and Eric Stein, Diplomats, Scientists, and Politicians, Tlie United States and the Nuclear 
Test Ban Negotiations, p. 16
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which released little radiation, and which could be eventually produced without causing any 
radioactive fallout at all. Public pressure, however, was eased only to a limited extent?^

After an extensive testing program, the USSR passed a decree on 31 March 1958 to 
stop nuclear tests. It demanded that the U.S. and the UK do likewise but reserved the right 
to resume testing should they refuse to join the moratorium. This occurred shortly before the 
U.S. and the UK planned to start their own nuclear testing programs on an intensified 
scale.“  Hence, the two western powers rejected the proposal and the U.S. in retum 
suggested the establishment of the "Group of Experts" to study verification measures. The 
USSR later resumed testing.

2.4 The Conference of Experts

While the USSR boycotted the Subcommittee on Disarmament^ ,̂ the U.S. proposed meetings 
on the ministerial level. The USSR, on the other hand, advocated a summit of the leaders of 
the two States. No agreement was reached but an exchange of letters between the tv/o leaders 
laid the groundwork for further discussions. On 28 April 1958, President Eisenhower agreed 
to a temporary suspension of testing after the completion of the running test series. 
Eisenhower reiterated the need for monitoring measures and the proposal for the establishment 
of a "Group of Experts" but he did not mention the need to link the test ban to a cessation 
of nuclear weapons production. The USSR responded on 9 May, and agreed to international 
monitoring procedures which it had refused since the time of the London disarmament 
discussions at the Lancaster House in 1957.^ This exchange of letters led to agreement to 
hold a meeting entitled "Conference of Experts to Study the Possibility of Detecting 
Violations of a Possible Agreement on Suspension of Nuclear Tests", referred to as the 
"Conference of Experts". The Conference was composed of specialists from Canada, 
Czechoslovakia, France, Poland, Rumania, the UK, the USA and the USSR.“  The mandate 
of the Conference covered negotiations of scientific aspects of monitoring nuclear explosions 
but not the negotiation of a test ban. This new body assured equal representation of political 
groups. It was no longer in the framework of the United Nations because parity was 
unattainable in the UN and a forum of limited membership was regarded as more efficient 
by the three nuclear weapons powers. Nevertheless, the UN provided the Secretariat and the 
meetings were held at the UN office in Geneva.

See SIPRI Yearbook 1972 of World Armaments and Disarmament, Stockholm, SlPRl, 1972, p.391 
”  Harold Karan Jacobson and Eric Stein, Diplomats, Scientists, and Politicians, The United States and the Nuclear

Test Ban Negotiations, p.l03; G. Allan Greb and Warren Heckrotte, The Long History: The Test Ban Debate, p.36 
“  In late 1957 the USSR proposed to disband the five member "Subcommittee on Disarmament" which it perceived

to be western dominated, and to expand the UN Disarmament Commission, which by then consisted of the eleven 
members of the Security Council, with all members of the UN. After the U.S. rejected this proposal, the USSR 
boycotted the Subcommittee until the group of socialist states were equally represented.

“  Harold K. Jacobson and Eric Stein, Diplomats, Scientists, and Politicians, The United States and the Nuclear Test
Ban Negotiations, p.51

^ United Nations, Department of Political and Security Coimcil Affairs, The United Nations and Disarmament 1945-
1970, United Nations, New York, 1970, p.75
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The "Conference of Experts" opened on 1 July 1958, and "gradually reached 
agreement on four technical methods for detecting nuclear tests - recording acoustical waves, 
measuring electromagnetic waves, collecting radioactive debris, and examining seismic 
signals" “  Whereas, agreement on procedures for the first three methods was quickly 
reached, the distinction between natural earthquakes and underground nuclear explosions 
created problems but was finally resolved when the participants agreed on the U.S. concept 
of "first motion".”  The real problem, however, became apparent when the inspection system 
was discussed. Although, the USSR had basically agreed to inspections, it was not willing to 
accept as many stations and international on-site inspections as the U.S. demanded. A 
compromise, proposed by the British delegation, was adopted for the Final Report of the 
Conference which was presented after almost two months of negotiations.

The Report stated that a workable monitoring system to detect nuclear explosions was 
"technically feasible"̂ ®. However the Conference recognized gaps and uncertainties in the 
control system which should be implemented by a network of 160-170 control posts on land 
and about 10 ships, each post staffed with 30 specialists whereas the collection of radioactive 
debris, was thought to require additional provisions for on-site and aerial inspections. The 
Report estimated that an elaborate control system could detect 90 per cent of earthquakes and, 
furthermore, could distinguish them from nuclear explosions. The Report was interpreted by 
many observers as indicating that a nuclear test ban was within reach. However, the factual 
content of the Final Report did not support such an optimistic evaluation since the problem 
of verification was not entirely solved. The proposed monitoring network would not be able 
to detect underground explosions of yields below 5 kilotons. Neither could it detect high 
altitude or space detonations above 50 kilotons. Also, the locations of the monitoring stations 
were not specified̂ ®, and the issue of underground nuclear tests was considered but not 
solved.̂ ® In the final analysis, "this grotesquely elaborate verification scheme, which would 
have cost billions of dollars, was not only technically unwieldy and politically unacceptable 
to many; even from the scientific point of view it was untenable, because it was founded on 
the seismic experience of a single U.S. test"̂ *.

“ Robert A. Divine, Blowing on the Wind, p.225
^ Based on data gathered from the first underground nuclear test, code-named "Rainier’', it was assumed that man-

made explosions could be distinguished from natural earth-movements since a nuclear underground explosion
represents a symmetric source which generates an outward pressure that appears on seismometers with an outward 
motion no matter where the seismic station is located. Natural earthquakes, on the other hand, constitute a non- 
symmetrical source so the seismic stations detect upward or downward motions depending on their geographical 
location.

“  Document A/4078
Only an approximate distribution of control posts over the globe was agreed: Africa (16), Antarctica (4), Asia (37), 
Australia (7), Europe (6), North America (24), and South America (16) and additional 60 posts on islands and 
about 10 ships.
Robert A. Divine, Blowing on the Wind, p.227; see also Harold K. Jacobson and Eric Stein, Diplomats, Scientists, 
and Politicians, The United States and the Nuclear Test Ban Negotiations, pp.68-81
Jozef Goldblat, B aiming Nuclear Tests: Can a CTB be Achieved ?, in The Council for Arms Control, Number 49, 
May 1990, p.l
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2.5 The Conference on the Discontinuance of Nuclear Weapons Tests

The monitoring network elaborated by the "Conference of Experts" became known as the 
"Geneva system", and provided the basis for negotiations on a test ban. On 22 August 1958, 
President Eisenhower proposed, in view of the Report of the "Geneva Experts", that all 
nuclear weapons States meet on 31 October 1958, for negotiations of a test ban and the 
creation of an international verification system. In addition, he proposed the suspension of 
nuclear testing for one year, beginning with the first day of negotiations, and stated U.S. 
willingness to prolong the moratorium if the USSR did likewise. The Soviet Union accepted 
the U.S. proposal to start negotiations but did not take a clear position on the proposed 
suspension of nuclear tests. In time, the U.S. and the UK ceased nuclear testing. The USSR 
reserved the right to continue nuclear testing until it had exploded as many nuclear devices 
as the other two nuclear weapon States had done“  but suspended nuclear testing on 3 
November 1958.

2.5.1 First Phase of Negotiations

The Conference opened on 31 October 1958 in Geneva and immediately ran into two 
difficulties. The first controversy related to the name of the Conference. The Soviet Union 
argued that the Conference was to deal with the "cessation" of nuclear tests; the U.S. stated 
that it should deal with the "suspension" of tests. This indicated that the USSR pursued a 
permanent, and the U.S. a temporary test ban.̂  ̂ Finally, the neutral word "discontinuance" 
was used. Another disagreement concerned the agenda for negotiations. The USSR insisted 
that an agreement on the discontinuance of nuclear tests be achieved before verification was 
considered. The U.S. called for the reverse. The problem was resolved in an informal meeting, 
when both sides agreed to a "rotating agenda" which meant that the two parties would alter 
the order of the agenda in a two-day rhythm.̂ "*

The second controversy related to the verification issue. Among the problems here 
were the envisaged verification organization and the monitoring system. The U.S. and the UK 
advocated an "international organization, internationally staffed, with decisions made by a 
majority vote. Most importantly, on-site inspections could be made whenever a questionable 
event occurred"^ .̂ The USSR, on the other hand, stated that it had already made a 
concession by accepting international monitoring based on that outlined in the Final Report 
of the "Conference of Experts", and that it would accept only a comprehensive and permanent 
test ban. It expressed concerns that the proposed monitoring system could be abused for 
intelligence purposes, and therefore supported a system under which it could "retain control

“  Document A/3985
“  Christer Jonsson, Soviet Bargaining Behaviour, New York, Columbia University Press, 1979, p.26 

ibid, p.26
G. Allen Greb and Warren Heckrotte, The Lx)ng History: The Test Ban Debate, p.37; see also Robert A. Divine, 
Blowing on the Wind, pp.243-244
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of all operations on [its] own country"̂ ®. With respect to the envisaged "Control 
Commission", the USSR called for an equal number of seats for the western and socialist 
groups and no more than one seat for the group of non-aligned States. It also demanded that 
decisions be taken unanimously.^’ Two conflicting principles of verification, therefore, were 
presented. The principle o f impartial verification, advocated by the U.S., to be implemented 
by "persons who are expected not to favour a principal party to the agreement"̂ ®, and the 
principle of reciprocal verification, supported by the USSR, "which is applicable particularly 
when there are two parties to the agreement [which] control each other, and each party 
determines whether the other party is living up to the agreement"̂ ®.

Another problem was raised by the U.S. which had obtained new seismic data from 
the last test series conducted before the Conference started. This data revealed "that it was 
more difficult to distinguish earthquakes from underground nuclear explosions than had 
previously been assumed"'̂ ®. Additionally, the U.S. presented the "decoupling" theory''̂  
which indicated the possibility of hiding nuclear explosions from monitoring systems. The 
USSR refused to take this new seismic data into account since it participated in the 
negotiations on the basis of the results of the "Conference of Experts". However, the new data 
affected the U.S. position when it came to the discussion of the number of monitoring stations 
required. Since, due to these verification problems, an agreement on a comprehensive nuclear 
test ban did not appear possible, in February 1960 the U.S. suggested a ban on nuclear tests 
where, in its view, control seemed to be feasible, namely in the atmosphere, in outer space 
to the height controllable, under water, and underground above a seismic magnitude of
4.75."*̂  Thirty per cent of all unidentified seismic events would be subject to on-site 
inspections. The USSR, on the other hand, maintained its position that for verification of a 
treaty, national technical means would suffice.'*̂  To overcome the stalemate it proposed a 
moratorium on underground nuclear explosions while all other nuclear tests were banned.

At the end of the first year of negotiations, several understandings were reached. The 
preamble of a preliminary draft treaty was agreed upon. It called for the "discontinuance of

“  G. Allen Greb and Warren Heckrotle, The Long History: The Test Ban Debate, p.37 
^  Christer Jdrmson, Soviet Bargaining Behaviour, p.29 
“  ibid, p.29 
”  ibid

ibid, p.27
During the course of the HARDTACK test series conducted shortly before the beginning of the test ban talks, the 
new theory of decoupling nuclear explosions was developed, meaning "the muffling of the seismic signal by firing 
an explosion in a very large underground cavity". (G. Allen Greb and Waiten Heckrotte, The Long History: The 
Test Ban Debate, p.37) Moreover, the concerns were reinforced when the study of Albert Latter was published, 
which showed that "seismic signals could be reduced up to 300 times" when it was detonated "in the centre of a 
large cavity". (See Robert A. Divine, Blowing on the Wind, p.282 and William Waldegrave, The Partial Test Ban - 
25 Years Later, The Partial Test-Ban Treaty: A British View in Disarmament, 1988/89, New York, United Nations 

Publication, 1989, p.3)
The seismic magnitude of 4 corresponds to the present art of detection about 1 kiloton in hard rock, 10 kilotons 
in soft dry rock and about 100 kilotons if decoupled, (for practical reasons, however, a decoupled explosion of such 
high yield is unlikely to occur). (See Dennis C. Fakley, Paper 9, The Detection and Identification of Seismic 
Events, in Jozef Goldblat and David Cox, eds., Nuclear Weapon Tests; Prohibition or Limitation ?, p.l65). At the 
time of its proposition, in 1965, it was assumed that a seismic magnitude of 4.75 would corespondent to roughly 
15 kilotons in hard rock. (See SIPRI Yearbook 1975 of World Armaments and Disarmament, SIPRI, Stockholm, 
Almqvist & WikseU and Cambridge, MIT Press, 1975, p.406)
ENDC/PV.8
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all test explosions of nuclear weapons for all time".''̂  Arrangements on a draft treaty were 
made, including two annexes and seventeen articles, one which expressed the principle of 
international inspection.^  ̂ However, the main controversies remained. The one year 
moratorium declared by the U.S. expired and the U.S. announced that it would "feel free to 
resume testing [but] it would not do so without announcing its intention in advance'"*®. The 
UN General Assembly adopted two resolutions calling for the continuation of negotiating 
efforts while maintaining the voluntary test suspension.^’ The USSR harshly criticised the 
U.S. position but committed itself not to resume testing unless the U.S. and the UK did so.

2.5.2 Second Phase of Negotiations

Relations between the two superpowers deteriorated remarkably when the U-2 incident 
occurred on 1 May and when another American RB-47 reconnaissance plane was
downed in July of the same year.'*® Moreover, France exploded its first nuclear device in 
February, in April 1961 the "Bay of Pigs" incident occurred, the "missile gap" was discovered 
to be inexistent, and the Berlin wall was erected on 13 August. The deteriorating climate also 
affected test ban negotiations and caused a standstill with only a few proposals and no 
concessions.

The talks were still focusing on a CTB but were blocked because of disagreement over 
whether the detection system should be controlled and operated nationally or internationally 
and on the numbers of on-site inspections. In 1959 the UK and the U.S. proposed an 
unspecified annual quota of on-site inspections which the USSR accepted. Negotiations went 
into recess on 5 December 1960. When they were resumed four month later, the USSR 
changed its position: It proposed that the control organization be headed by a "troika"̂ ® 
modeled on the 1960 proposal for reorganization of the UN Secretariat; to link the test ban 
issue to general and complete disarmament, and to include France in the negotiations. In April 
1961 the U.S. and the UK submitted a draft treaty^  ̂ and proposed twenty annual on-site 
inspections, eight less than originally suggested.^ On 28 August 1961 the UK and the U.S. 
put forward proposals including an offer to abandon the threshold on underground nuclear

^ Arthur H. Dean, Test Ban and Disarmament: The Path of Negotiation, New York, Harper & Row, 1966, p.87 
ibid
Public Papers of the Presidents of the United States, Dwight D. Eisenhower 1959, p.883 
A/RES/1577 (XV) and A/RES/1578 (XV)
On May 5, 1960, the eve of the summit conference in Paris, Khrushchev announced the shooting down of an U-2 
American reconnaissance plane over Sverdlovsk which had violated Russian territorial sovereignty. This was the 
main reason for the cancellation of the Paris summit where the then four nuclear weapon powers should have met. 
Many observers had optimistically perceived that the summit would lead to the signing of a test ban.(See Walter 
LaFeber, America, Russia, and the Cold War 1945-1984, Fifth edition. New York, Newberry Award Records, 1985, 
p.206; John Lewis Gaddis, Strategies of Containment, A Critical Appraisal of Postwar American National Security 
Policy, New York, Oxford University Press, 1982, pp.196-197)
Walter LaFeber, America, Russia, and the Cold War 1945-1984, p.264 

^  The "troika" concept was based on the equality (and veto power) of Communist, Western, and neutral interests. 
(See Arthur H. Dean, Test Ban and Disarmament: The Path of Negotiation, p.89)
ENDC/9, United Kingdom of Great Britain and Northern Ireland and the United States of America, "Draft Treaty 
on the Discontinuance of Nuclear Tests"
ENDC/PV.13
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explosions if the number of control posts or on-site inspections was increased. On 30 August, 
the USSR announced that it would resume nuclear testing and started an extensive test series 
on the next day, including the largest nuclear explosion ever carried out, equivalent to 57 
megatons/^ In an attempt to redress this negative development, on 3 September the UK and 
the U.S. indicated their willingness to agree to a test ban on atmospheric tests without any 
international control. Subsequently, the U.S. and the UK resumed testing and the Conference 
was adjourned sine die on 29 January 1962.

On 4 March 1962, the test ban issue was put on the agenda of the Eighteen-Nation 
Committee on Disarmament (ENDC) in Geneva^ which established a subcommittee for 
this purpose. The subcommittee included the United States, the UK, and the USSR. The 
ENDC, like its predecessor the Ten Nation Disarmament Committee (TNDC), represented a 
multilateral forum which engaged non-nuclear weapons States in nuclear arms control and 
disarmament talks. On 9 August 1962, the U.S. reduced their demand on the number of on­
site inspections to twelve and the number of control posts to eight/^, and on 27 August the 
UK and the U.S. submitted alternative draft treaties. One draft included a comprehensive test 
ban and verification measures according to the proposal of 9 August®*, and the other a 
partial test ban prohibiting nuclear explosions in the atmosphere, in outer space and 
underwater, without international verification®’.

2.5.3 Third Phase of Negotiations and the Partial Test Ban Treaty (PTBT)

The Cuban missile crisis of October 1962, when mankind faced the abyss of nuclear war, 
marked a turning point in superpower relations and also in the test ban issue. In the ENDC 
the USSR proposed the use of automatic seismic stations ("black boxes") to monitor 
compliance with a CTB®* and to commence discussions on the number of on-site 
inspections. In February 1963 the USSR shifted its position considerably when it proposed 
two to three on-site inspections per year, the installation of three automatic seismic stations 
on the territory of each nuclear power, and the establishment of an international commission 
of scientists, as proposed by the eight non-aligned members of the ENDC.®® In March, the

G. Allen Greb and Warren Heckrotte, The Long History: The Test an Debate, p.38; the UN General Assembly 
approved a resolution on 27 October 1961. This resolution solemnly appealed to the Government of the USSR to 
refrain from carrying out its previously announced intention to explode a 50 megaton bomb in the atmosphere 
(A/RES/1632 (XVI)) On 30 October the USSR detonated a 57 Megaton nuclear explosion.

^ The ENDC was created in 1962 and included Burma, Brazil, Bulgaria, Canada, Czechoslovakia, Ethiopia, France, 
India, Italy, Mexico, Nigeria, Poland, Rumania, Sweden, United Arab Republic, UK, USA, USSR.
Department of Political and Security Coimcil Affairs, The United Nations and Disarmament 1945-1970, p.235

“ ENDC/58, United Kingdom/United States, "Draft Treaty Baiming Nuclear Weapons in all Environments"
ENDC/59, United Kingdom/United States, "Eh*aft Treaty Banning Nuclear Weapons in the Atmosphere, in Outer 
Space, and Underwater"
ENDC/PV.90 (USSR)
ENDC/PV.lOl (USSR); In August 1962 the eight non-aligned members of the ENDC submitted a joint 
memorandum which proposed the establishment of an international conunission, comprising a limited number of 
highly qualified scientists, possibly from non-aligned States. The Commission was to be entrusted to process data 
on nuclear explosions, and to report suspicious events. Any Party to the Treaty could invite the Commission to 
inspect the territory or site where the event occurred. (ENDC/28, Brazil, Burma, Ethiopia, India, Mexico, Nigeria, 
Sweden and the United Arab Republic, "Joint Memorandum")
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U.S. also changed its position but requested seven unmanned stations and seven annual on-site 
inspections®*. In the wake of an ameliorating international climate, high level discussions 
took place from April to June 1963. They led to the U.S.-USSR "hotline agreement"®  ̂ and 
to the agreement to convene a meeting on the test ban issue in Moscow on 15 July 1963. 
During this meeting which lasted for only ten days the UK, the U.S. and the USSR negotiated 
the Partial Test Ban Treaty (PTBT) which was signed by the Foreign Ministers of the three 
countries on 5 August 1963, in Moscow.^

The Treaty prohibited "any nuclear weapon test explosion, or any other nuclear 
explosion" (also PNEs) at any place under the jurisdiction or control of a Party“  (Article 
I) in the following three environments: "the atmosphere; beyond its limits, including outer 
space; or underwater, including territorial waters or high seas" (Article I,la). It did not 
prohibit nuclear underground explosions. Since no commonly agreed definition of 
"atmosphere" and "space" existed, the Treaty applied to the area "from the surface of the earth 
on, into outer s p a c e a n d  any environment in between. The prohibition also applied to the 
underwater environment beyond territorial waters. Singling out the "high seas" was intended 
to prevent a party to the Treaty from testing in areas of the high seas where no State had any 
jurisdiction or control. Although Article I,lb explicitly stated that underground nuclear 
explosions were not subject to the Treaty, it respected environmental concerns by prohibiting 
nuclear explosions "in any other environment if such explosion causes radioactive debris to 
be present outside the territorial limits of the State under whose jurisdiction or control such 
explosion is conducted" (Article I,lb). This means that underground nuclear explosions which 
release radioactive debris are not outlawed if the debris remains within the territorial limits. 
This created an imbalance between States with large territories and States of small size.*̂  
The parties agreed "to refrain from causing, encouraging, or in any way participating in, the 
carrying out" (Article 1,2) of any nuclear explosion in environments banned by the Treaty.

All States were invited to join the Treaty (Article IE) which is of "unlimited duration" 
(Article IV). Each Party was given "the right to withdraw from the Treaty i f ... extraordinary 
events, related to the subject matter of the Treaty, have jeopardized the supreme interests"

“  ENDC/PV.108 (United States), ENDC/PV.llO (United States), ENDC/PV.113 (United States); The number of on-
site inspections per year was initially lowered from 28 to 20 to 12 to ten to eight and finally to seven. (See also 
Christer J6nssen, Soviet Bargaining Behaviour, p.36)
The "hotline agreement" established a communication system to minimize the risk of nuclear war through an 
exchange of information.

“  Robert S. McNamara introduced another argimient for the U.S. preference of a partial solution. He states that "the
reason the Administration did not seek a complete ban on testing was not, as some have suggested, because it could 
not have been negotiated or adequately verified. Rather, it was President Kennedy’s view,..., that a comprehensive 
test ban (CTB) treaty would not have been ratified by two-thirds of the Senate" (Robert S. McNamara, Blundering 
into Disaster, Surviving the first century of the nuclear age. New York, Pantheon Books, 1986, p.65)
According to the prevailing interpretation this includes signatories as well as "non-self-goveming territories 
administered by state parties, [and] territories under military occupation". (Jozef Goldblat, The Nuclear Explosion 
Limitation Treaties, in Jozef Goldblat and David Cox, eds.. Nuclear Weapon Tests: Prohibition or Limitation ?, 
New York, Oxford university Press, 1988, p.l21) 
ibid, p.l21

“ From 1963 through 1986 about 12 nuclear tests conducted by the USSR have vented radioactive debris into the
atmosphere and beyond Soviet borders to Northern Europe and the Far East. During the same period two to three 
nuclear tests detonated from the U.S. released radioactivity across the borders to Mexico and Canada, (see SIPRI 
Yearbook 1986 of World Armaments and Disarmament)
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(Article IV) of the State. Any amendment to the Treaty was to be "approved by a majority 
of the votes of all Parties including the votes of all the Original Parties" (Article n, 2), 
namely the UK, the U.S. and the USSR. Herewith, the three nuclear weapons States preserved 
the right to veto an amendment. Although Article 11,1 requires the Original Parties to convene 
a conference when one-third of the parties wish to do so, the procedures of the conference 
are not regulated. No provisions on verification of compliance were contained in the Treaty. 
National technical means“  may therefore be used in accordance with international law. 
International monitoring procedures were not regarded necessary.

Although, the PTBT has only limited arms control and disarmament value, it 
represents the "first global agreement to protect the environment"*’. The PTBT succeeded 
in saving the environment from major atmospheric fallout, but it failed in realizing the main 
objective of a test ban, namely to curb the nuclear arms race. Indeed, the numbers of tests 
increased after the conclusion of the Treaty and major improvements in nuclear weaponry 
were made (e.g. MIRV). The PTBT’s greatest significance rested in the objectives outlined 
in the Preamble which called on the Original Parties to seek "to achieve the discontinuance 
of all test explosions of nuclear weapons for all time" and to be "determined to continue 
negotiations to this end". Although the Preamble is an integral part of the PTBT, the U.S. 
states that the Preamble does not represent a legal commitment.®* Presently, 119 States are 
parties to the Treaty®® and all of them have so far abided by its provisions. The remaining 
two nuclear weapons States, France and China, which are not parties to the Treaty, ceased 
atmospheric testing in 1975 and 1985, respectively.’® Figure 2.1 shows the estimated number 
of nuclear explosions in the atmosphere and underground from 1945 to 1963 by the U.S. and 
the USSR.

National Technical Means or NTM are often addressed in disarmament and arms control discussions and were even 
agreed upon in U.S.-USSR arms control treaties (e.g. Interim SALT I Agreement, SALT II, ABM Treaty, TTBT 
and PNET) but up to the present have not been defined. Widely accepted is the interpretation that NTM refer 
basically to remote sensing - by use of seismographs, satellites, etc. - and its main characteristic is not to intrude 
physically into the other party’s territory. (See e.g. Serge Sur, A Legal Approach to Verification in Disarmament 
or Arms Control, Research Paper No.l, September 1988, UNIDIR, New York, United Nations, 1988, pp.12-14; 
Allan S. Krass, Verification, How Much is Enough ?, SIPRI, Taylor & Francis, London and Philadelphia, 1985, 
pp.182-183; Mark M. Lowenthal and Joel S. Wit, The Politics of Verification, in William C. Potter, ed.. 
Verification and Arms Control, Lexington Books, D.C. Heath and Company/Lexington, Massachusetts/Toronto, 
pp.156-157)

”  Raimo VSyrynen, From a Partial to a Comprehensive Test Ban in Disarmament, 1988/89, New York, United 
Nations Publication, 1989, p.l8

“  ACDA, Arms Control and Disarmament Agreements: Texts and Histories of Negotiations, Washington D.C., 1982, 
p.41
As of January 1, 1990
Australia and New Zealand claimed to have suffered from radioactivity which was caused by French nuclear tests 
in the Pacific. Subsequently, they brought France before the International Court of Justice which indicated that 
France "should avoid nuclear tests causing the deposit of radioactive fallout" (A/RES/3077, XXVIII) on other 
countries. China on the other hand, was urged by its neighbours and some other countries to stop testing in the 
atmosphere, and subsequently followed this demand.
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Figure 2.1: Estimated atmospheric and underground nuclear explosions 
of the U.S. and the USSR from 1945 - 1963
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1 The exact years for additional 18 Soviet tests between 1949 and 1958 are not known.

Source: SIPRI Yearbook 1990 of World Armaments and Disarmament, SIPRI, Oxford, Oxford 
University Press, 1990, pp.56-57.

2.6 The Nuclear Non-Proliferation Treaty (NPT) and its Impact on the Test Ban Issue

The PTBT solved the most evident environmental problems caused by testing, and pacified 
the public pressure which had continuously pushed the testing States to the negotiation table. 
However, the problems of the qualitative and quantitative nuclear arms race and the danger 
of nuclear proliferation remained. The superpowers’ interest in seeking a more comprehensive 
solution to the test ban issue subsided, as they perceived the spread of nuclear weapons to be 
a more urgent problem.’*

In January 1967 the two superpowers submitted a revised version of their previous 
draft treaties’  ̂ suggesting that safeguard arrangements would have to be negotiated with the 
lAEA.’  ̂Most of the non-nuclear weapons States perceived this treaty as discriminatory and 
sought to balance their renunciation of nuclear weapons with a superpower commitment to 
continue negotiations on nuclear disarmament in general, and on a CTBT in particular. The

France exploded its first nuclear device in 1960, China in 1964.
ENDC/192 and 193
ENDC/192/Rev.l and ENDC/193/Rev.l, United States of America and Union of Soviet Socialist Republics, "Draft 
Treaty on the Non-Proliferation of Nuclear Weapons"
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superpowers, however, rejected such an explicit demand for nuclear disarmament but agreed 
in Article VI of the Treaty to the less committal obligation to "pursue negotiations in good 
faith on effective measures relating to cessation of the nuclear arms race at an early date". 
Furthermore, they agreed to have the obligation, contracted under the PTBT, to continue 
negotiations on a CTBT reiterated in the Preamble to the NPT. Ever since, a CTB has been 
linked to the NPT "would serve as an important measure of non-proliferation of nuclear 
weapons, both vertical and horizontal"’ .̂ So far, 141 states’  ̂ have joined the NPT, which 
is considered one of the most important arms control and disarmament agreements.

2.7 Proposals Related to the Test Ban Issue in the ENDC/CCD 1965 - 1973

A comprehensive test ban remained high on the agenda of the ENDC and significant 
proposals were submitted to reach this goal. In 1965, Sweden submitted a paper suggesting 
a system of international cooperation in the detection of underground nuclear explosions by 
an exchange of seismic data™ which became to be known as the "detection club". The 
United Arab Republic proposed a prohibition on underground nuclear explosions above a 
seismic magnitude of 4.75 and an agreement on a moratorium on tests below this threshold. 
For verification purposes, an exchange of data was suggested.’’ The U.S. and the UK 
rejected this proposal referring to the sudden resumption of Soviet tests in 1961 which, in 
their interpretation, was a violation of the agreed moratorium. The USSR, on the other hand, 
stated its willingness to halt nuclear tests by establishing a moratorium.’*

One year later, in 1966, Sweden proposed an arrangement for on-site inspections, 
making a distinction between mandatory inspections and inspections by challenge or 
invitation.’® The USSR insisted on its previous position that no international inspections 
were needed to verify the compliance with a treaty*® whereas the UK and the U.S. stressed

Goldblat Report to the UN in 1979, CD/86, "Letter dated 24 March 1980 from the Secretary-General of the United 
Nations transmitting the Report on a Comprehensive Nuclear Test Ban prepared pursuant to General Assembly 
Decision 32/422 of 11 December 1979", p.40 
As of January 1, 1990
ENDC/154, Sweden, "Memorandum on International Cooperation for the Detection of Underground Nuclear 
Explosions"
ENDC/PV.224, 230, and 231 (United Arab Republic)
ENDC/PV.230, 271, 286, 402, and 429 (USSR)
The novelty of the Swedish proposal is the challenging character of the on-site inspections. The process for 
challenge inspections proceeds in two steps. In a first step, a party to the treaty that has recorded a suspicious event 
on the territory of another party would be expected to furnish documentation for its suspicion. The challenged party 
would be expected to have a vital interest in the establishment of its innocence and hence would provide new 
documentary evidence. Only if such a demand for clarification was not heeded or this procedure failed to remove 
suspicion, the requesting party would in a second step "challenge" the suspected party by demanding an on-site 
inspection. If such a challenge went unheeded, particularly if it went unheeded on several occasions, the requesting 
party could demonstrate its dissatisfaction by withdrawing from the trea^. "As that party must base such a decision 
on its strong conviction that clandestine testing by another Party had created the extraordinary event jeopardizing 
its national security, it must also be ready to provide the documentation for these suspicions that should accompany 
its 'explanatory memorandum’ to the Security Council. ... It is that threat of withdrawal, amply supported by 
documentation, which should be considered as the decisive challenge that might induce an accused party to invite 
some inspection". (ENDC/PV.256 (Sweden)); see also ENDC/PV.147 (Sweden)
ENDC/PV.286 (USSR) and ENDC/PV.413 (USSR)
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their belief in the necessity of such inspections®*. However, the USSR and the U.S. were 
prepared to take part in the international exchange of seismic data.*̂  India submitted a 
proposal which called for a ban on underground nuclear tests above a seismic magnitude of
4.75 and stressed the need for further research on monitoring techniques so that this threshold 
could be lowered.^ The UK suggested limiting the annual number of underground tests 
which in the vein of India’s proposal would be "phased out over a period of four to five 
years''®̂ . Japan submitted a similar proposal in 1969.*̂

In 1969, Sweden submitted a working paper containing suggestions for possible 
provisions of a comprehensive test ban treaty which reiterated the need for international 
verification methods and suggested an intemational exchange of seismic data and the 
application of inspections by challenge.*® In 1970, Canada which had consistently advocated 
the establishment of an intemational network of seismological stations” , used seismic 
information from 33 countries to assess the capability of an intemational system to detect 
seismic events and two years later, in 1972, it submitted a paper to the CCD, in cooperation 
with Sweden, "concerning an intemational experiment... to distinguish shallow earthquakes 
from underground nuclear tests"**. In 1971, a joint memorandum of nine CCD members 
proposed that the PTBT be complemented so as to enlarge its scope.*® Sweden submitted 
a revised version of its paper of 1969 calling for voluntary on-site inspections.In another 
effort, made in 1972, Japan proposed a threshold of 5.25 seismic magnitude.’* However, the 
U.S. refused to enter into negotiations citing inadequate verification means.^ The USSR, on 
the other hand, argued that a restriction on the number or size of underground nuclear tests 
"would not put a stop to the building of nuclear arsenals"’ .̂

2.8 The Threshold Test Ban Treaty (TTBT)

Although, the test ban issue had remained on the disarmament agenda the focus of attention 
shifted to strategic nuclear weapons. During high times of the Cold War "nuclear testing had

ENDC/PV.415 (United Kingdom) and ENDC/PV.209 (United States)
“  ENDC/PV.286 (USSR), ENDC/PV.286 (United States)

ENDC/PV.269 (India)
“  ENDC/PV.232 (United Kingdom)

ENDC/PV.424 (Japan)
“  ENDC/242, Sweden, "Working Pajjer with Suggestions as to Possible Provisions of a Treaty Banning Underground

Nuclear Weapon Tests"
See e.g. ENDC/PV.231, 332 and 389 (Canada)
CCD/380, Canada and Sweden, "Working Paper on an Experiment in Intemational Cooperation: Short-Period 
Seismological Discrimination of Shallow Earthquakes and Underground Nuclear Explosions"
CCD/354, Burma, Egypt, Ethiopia, Mexico, Morocco, Nigeria, Pakistan, Sweden and Yugoslavia, "Joint 
Memorandum on a Comprehensive Test Ban"
CCD/348, Sweden, "Working Paper with Suggestions as to possible Provisions of a Treaty Banning Underground 
Nuclear Weapon Tests"
CCD/PV.553 (Japan)

”  A/C. 1/PV. 1829, A/C. 1/PV. 1830 
A/C.1/PV.1841, A/C.1/PV.1847
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come to symbolize, almost to embody, the nuclear arms race"®̂  and negotiations to cease 
nuclear testing served as a means to reconcile the superpowers, whereas in times of detente 
arms control efforts were directed to more substantial cuts in armaments, especially 
bilaterally. Hence, the Strategic Arms Limitation Talks (SALT I) attracted more attention and 
were successfully completed in 1972. As a consequence of major roadblocks in the 
subsequent negotiations (SALT II), when President Nixon and General-Secretary Brezhnev 
held a summit meeting in July 1974, there was no agreement ready for signing. Under these 
circumstances, the test ban issue served to fill the gap. In only five weeks a bilateral treaty, 
the Threshold Test Ban Treaty, was hammered out and was signed on 3 July 1974 along with 
a verification protocol. Ratification of the TTBT, however, was posQ)oned because the U.S 
decided that it could not rely on unverified information supplied by the other side as agreed 
under the Treaty.

From 1987 until 1990, the U.S. and the Soviet Union were engaged in negotiations 
on new protocols for the TTBT and the PNET (see 2.9). Different positions were taken on 
the subject of hydrodynamic yield measurements of nuclear explosions.®  ̂The United States 
requested the more intrusive on-site monitoring technique CORRTEX, whereas the Soviet 
Union maintained that remote seismological monitoring was sufficient. In an attempt to find 
common ground for a mutually acceptable method of verifying the limitation of yields, the 
two negotiating parties agreed to conduct a Joint Verification Experiment (JVE), to take place 
in 1988. According to the JVE agreement®®, scientists from both countries were to be present 
when nuclear underground tests were conducted at the Nevada test site in the U.S., and at the 
Semipalatinsk test site in the Soviet Union. Hydrodynamic as well as teleseismic techniques 
were used to measure the yield of the explosions which were near the 150 kilotons 
threshold.®’

Significant impetus was provided to the negotiations by the Natural Resources Defence 
Council (NRDC), a private U.S. environmental group which, in conjunction with the Soviet 
Academy of Sciences, operated seismic monitoring stations near the Soviet test site. Their 
findings revealed that the bed-rock at the Soviet test site was considerably harder than at the 
Nevada test site. This explained why American seismologists had detected Soviet nuclear tests 
exceeding the threshold. An additional verification protocol was signed at the Washington 
summit in June 1990, and entered into force in December 1990, replacing the original 
protocol of 1974.

^ Alan F. Neidle, The Rise and Fall of Multilateral Arms Control: Choices for the United States, in UNA-USA, Arms 
Control: The Multilateral Alternative, New York, New York University Press, 1983, p. 11 
Yield measurement by hydrodynamic means is based on the following principle: cables are placed in an 
emplacement hole containing the nuclear device or in ''satellite" holes which are separately drilled nearby the 
emplacement hole. When the nuclear device explodes, seismic shock waves are generated and the associated 
overpressure crushes and shortens the cables with increasing expansion of the shock waves. A measuring instrument 
at the end of the cables registers the rate at which they are short-circuited. Based on this data the yield of the 
explosion can be determined. The U.S. version of this method is called CORRTEX (Continuous Reflectometry for 
Radius versus Time Experiments) whereas the Soviet model is named MIS (Method of Impulse Sensing).
The text of the JVE agreement is published in the SIPRI Yearbook 1989 of World Armaments and Disarmament, 
Oxford, Oxford University Press, 1989, pp.61-63 

^ Jozef Goldblat, The Nuclear Test Limitations Treaties, in Serge Sur, ed., Verification of Current Disarmament and 
Arms limitation Agreements: Ways, Means and Practices, UNIDIR, Geneva, United Nations, (forthcoming).
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The Treaty obliges the two superpowers "to prohibit, to prevent, and not to carry out 
any underground nuclear weapon test having a yield exceeding 150 kilotons" (Article 1,1). It 
was agreed to "limit the number of ... underground nuclear weapon tests to a minimum" 
(Article 1,2) and to continue negotiations on a cessation of all nuclear weapons tests (Article
1,3). The diminution of the number of tests has been interpreted by some U.S. experts as 
keeping test programs "to the minimum national security needs"’® and not as an actual 
reduction of the number of tests. In Article III, the Parties agreed that the Treaty was not to 
apply to nuclear explosions for peaceful purposes but they committed themselves to an early 
resolution of the matter. As with the PTBT, each Party may withdraw from the Treaty if it 
perceives that its security interests are jeopardized.

The TTBT was the first test limitation agreement to include verification provisions. 
In addition to verification based on National Technical Means (NTM) (Article 11,1), mainly 
through seismic monitoring, the Treaty provides for an exchange of geological and 
seismological data for the calibration of yields (Protocol 1. a-d). Moreover, the Treaty obliges 
the Parties "not to interfere with the national technical means of verification" (Article 11,2) 
which can be interpreted as a prohibition on conducting tests in such a way as to muffle the 
seismic signals.®® In addition, it was agreed that all nuclear weapons tests should be conducted 
solely within the testing areas reported in the data exchange. Only peaceful applications of 
nuclear explosions were permitted outside of these areas.

The new protocol provided several additional verification measures such as on-site 
hydrodynamic measurement of the explosion and in-country seismic monitoring. The 
placement of three in-countiy seismic stations was agreed. During a test, the verifying 
Party was permitted to be present at the seismic stations and to carry out seismic monitoring. 
The new protocol also permitted on-site inspections, including the sampling of geological 
material. On-site inspections were permitted if the planned yield of the explosion was to 
exceed 35 kilotons. (Section VII of the 1990 Protocol to the TTBT). The establishment of the 
Bilateral Consultative Commission (BCC) was also agreed to, meet at the request of either 
party to discuss the implementation of, or compliance with the Treaty, as well as possible 
amendments to the Treaty (Section XI of the 1990 Protocol to the TTBT).

The arms control value of the TTBT is limited although it complicates "certain 
stockpile-sampling"*“S and prevents explosions in the megaton range thereby reducing the 
risk of venting, artificial earthquakes, or tidal waves and "may pave the way for future ... 
reductions in the yield level of permitted nuclear weapon testing" According to many 
observers, however, the threshold of 150 kilotons is too high to have a significant impact on 
the nuclear arms race. They argue that at the time the Treaty was concluded, weapons 
development had already focused on development of nuclear warheads for smaller tactical

Jozef Goldblat, The Nuclear Explosion Limitation Treaties, p.l29; In fact, the number of tests did not decrease. 
(See Figure 1.1. and 1.2)

”  ibid, p. 130
The location of these designated stations are; Tulsa/Oklahoma, Black Hills/South Dakota and Newport/Washington 
in the U.S., and Arti, Novosibirsk and Obninsk in the USSR, 
ibid, p. 133
Robert W. Helm and Donald R. Westervelt, The New Test Ban Treaties: What do they mean ? Where do they lead 
?, in International Security, vol.l, no.3, Winter 1977, p.l76
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weapons or for strategic weapons with yields lower than the established threshold/®  ̂
Moreover, they hold that "given the ... state of seismology, the 150 kilotons limit has not been 
determined by verification capabilities but is rather a consequence of mutual interests in 
continuing tests at a level high enough to have a minimum impact on nuclear programs"'**̂ . 
In addition, the distinction between PNEs and nuclear weapons explosions has set a precedent 
which might complicate a comprehensive solution of the test ban issue.A lthough the new 
protocol extended and strengthened the verification provisions of the Treaty, it did not 
increase its arms control value.

2.9 The Peaceful Nuclear Explosions Treaty (PNET)

The major problem encountered in the TTBT negotiations was the issue of peaceful nuclear 
explosions.̂ ®® Whereas the U.S. had practically ceased conducting PNEs“" the USSR was 
still operating an extensive program. To conclude the TTBT in time for the 1974 summit, the 
problem of PNEs was excluded and became the subject of negotiations held between October 
1974 and April 1976. These talks resulted in the Peaceful Nuclear Explosion Treaty (PNET) 
which was signed on 28 May 1976. However, due to the U.S. request for additional 
verification provisions which were under negotiation between 1987 and 1990, the PNET and 
the TTBT were not ratified until 1990.

The PNET fulfilled the obligation expressed in Article III of the Threshold Test Ban 
Treaty (Article 1,1) which committed the Parties to address the problem of PNEs. The scope 
of the Treaty was therefore closely connected to the TTBT. Both treaties were scheduled to 
enter into force on March 31, 1976 (Article 1,2). The PNET consisted of nine articles, a 
protocol, an agreed statement and an additional protocol. It limited individual PNEs to 150 
kilotons (Article III,2.a) and group explosions to 1.5 megatons (Article III,2.b.2) thereby 
limiting individual yields to 150 kilotons (Article III,2.b.l). Although the Treaty implicitly 
stated the right of the Parties to "carry out, participate or assist in carrying out explosions in 
the territory of another State at the request of such other State" (Article III,l.b) it was 
specified that these explosions should be conducted in conformity with Article V of the NPT 
and Article IV of its I*rotocol (Article VII,2).*°® It is noteworthy that the development of 
nuclear explosive devices was not considered to "constitute a ’peaceful application’" (Agreed 
Statement, a) and was therefore subject to the TTBT.

Jozef Goldblat, The Nuclear Explosion Limitation Treaties, p.l29
George Rathjens and Jack Ruina, Commentary on the New Test Ban Treaties, in International Security, vol.1, no.3, 
Winter 1977, pp.180-181
Robert W. Helm and E)onald R. Westervelt, The New Test Ban Treaties: What do they mean ? Where do they lead 
?, p.176
G. Allen Greb and Warren Heckrotte, The Long History: The Test Ban Debate, p.39
The last U.S. test in the Plowshare Program was conducted in 1973. The Program was officially terminated in 
1977. (See 1.3)
Article V of the NPT demands that "potential benefits from any peaceful applications of nuclear explosions will 
be made available to non-nuclear-weapon States, Party to the Treaty". This was intended to diminish the inequality 
of the parties under the NPT. So far, only Egypt has requested assistance in the study of PNEs for building a canal 
through its desert region. There has been no follow-up.
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Apart from NTM and data exchange, there was also agreement on the establishment 
of a "Joint Consultative Commission" (Article V). Under the 1990 Protocol, the JCC may be 
used to facilitate the implementation of treaty provisions. Additionally, under the JCC 
coordinating groups are to be established for each explosion carried out as part of the 
verification activities under the new Protocol (Section XI of the 1990 Protocol to the PNET). 
Section III of the 1990 Protocol provides fbr on-site inspections by "designated personnel" 
for any single or group explosion with a planned yield exceeding 35 kilotons. Furthermore, 
it was agreed that the hydrodynamic monitoring technique could be applied for explosions 
beyond the yield of 50 kilotons. In that case, however, the right to on-site inspections was to 
be forfeited. (Section II of the 1990 Protocol to the PNET)

The PNET "has not increased the very limited arms control value of the TTBT"*®®. 
It has not placed serious constraints on nuclear weapons development. Moreover, the PNET 
can be regarded as having had a negative impact on further efforts to reach a CTB because 
it stresses the importance of PNEs. Although the verification procedures of both Treaties mark 
progress in general disarmament negotiations, they lack a significant impact on the 
achievement of a test ban because the approach to verifying a threshold treaty differs 
substantially from the verification required for a CTBT. Verification of a threshold treaty 
focuses on measuring the yield of announced nuclear test explosions and thus, on-site 
inspections, permitted only in designated sites, can suffice. The monitoring of a CTBT, on 
the other hand, requires the ability to detect and identify clandestine nuclear explosions. A 
CTBT therefore requires verification that is not restricted to specified events or areas.

2.10 Resumption of Trilateral Talks

In 1976, the USSR put forward a draft resolution which demanded that all nuclear weapons 
States participate in negotiations on a CTB. The resolution was adopted by majority in the 
UN General Assembly.”® A draft treaty for a CTB was annexed to the resolution, llie U.S. 
and the UK voted against the resolution because they regarded the verification procedures 
outlined in the proposal as insufficient. The proposed verification procedures included only 
NTM and a voluntary exchange of seismic data. The problem of PNEs was not addressed. 
The UN Security Council, where the five nuclear weapons States maintain the right of veto, 
was to serve as the forum to lodge complaints."* In another effort in February 1977, the 
USSR expanded its previous draft treaty to include challenge inspections for suspected 
violations of the treaty."^ Subsequent to this, the two superpowers agreed on an agenda for 
negotiations, and on the establishment of a working group to consider a CTB. They held 
preliminary meetings on a CTB with the participation of the UK. Trilateral negotiations began 
in July, and opened formally in October 1977."^

Jozef Goldblat, The Nuclear Explosion Limitation Treaties, p.l37 
"® A/RES/3478 (XXX)

A/C.1/31/9
CCD/523, Union of Soviet Socialist Republics, "Draft Treaty on the Complete and General Prohibition of Nuclear- 
Weapon Tests"
April Carter, Success and Failure in Arms Control Negotiations, p.86




































































































































































































