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INTRODUCTION

1. The Conference of the Committee on Disarmament suhmits to the United Nations 
General Assembly and to the United Nationd Disarmament Commission a progress report 
on the Committee's deliberations on all questions before it for the period
from 23 February 1971 to 30 September 1971, together with the pertinent docviments 
and records.
2. Included in this report is a detailed account of the negotiation to which the 
Committee devoted an important part of its work, during 1971» regarding the question 
of chemical and bacteriological (biological) weapons and, in particular, regarding
a draft Convention on the Prohibition of the Development, Production and 
Stockpiling of Bacteriological (Biological) and Toxin Weapons and on Their 
Destruction. The text of the draft Convention is contained in annex A.
3. This report also includes accounts of the Committee’s work during 1971 on, 
further effective measures relating to the cessation of the пггс1еаг arms race at 
an early date and to nuclear disarmament, non-nuclear measures, other collateral 
measures, and general and complete disarmament under strict and effective 
international control.
U. A special report on the question of a treaty banning underground nuclear
weapon tests is set forth in section III below.

\

I. Organization of the Conference

A. Procedural arrangements

5. The Conference reconvened on 23 February 1971-
6. Two sessions were held, the first from 23 February to 13 May 1971, and the 
second from 29 June to 30 September 1971= During this period the Committee held
50 formal plenary meetings during which members set forth their Government’s views 
and recommendations for progress on the questions before the Committee. The 
Committee also held four informal meetings without records.
7. In addition to the plenary meetings described above, members of the Committee
met frequently for informal multilateral consultations on disarmament questions of
common interest.
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8. The representatives of the Union of Soviet Socialist Republics and the 
United States of America, in their capacity as Co-Oiairmen of the Committee, also 
held meetings to discuss procedural and substantive questions before the Committee.

B. Participants in the Conference

9. Representatives of the following States continued their participation in the
work of the Committee: Argentina, BrazilBulgaria, Burma, Canada, Czechoslovakia,
Egypt— Ethiopia, Hungary, India, Italy, Japan, Mexico, Mongolia, Morocco, 
Netherlands, Nigeria, Pakistan, Poland, Romania, Sweden, Union of Soviet Socialist 
Republics, United Kingdom of Great Britain and Northern Ireland, United States of 
America and Yugoslavia.

II. Work of the Committee during 1971

1 0 . In a letter dated l6 February 1 9 7 1, the Secretary-General of the United
Nations transmitted to the Conference of the Committee on Disarmament the following
resolutions adopted at the twenty-fifth session of the General Assembly:

A/RES/2661 (XXV) - General and complete disarmament, together with
document A/819I referred to therein

A/EES/2662 (XXV) - Question of chemical and bacteriological (biological)
weapons

A/RES/2663 (XXV) - Urgent need for suspension of nuclear and thermonuclear
tests

A/EES/2667 (XXV) - Economic and social consequences of the armaments race
and its extremely harmful effects on world peace and 
security,

and also the following resolutions which dealt with disarmament matters:

A/RES/2660 (XXV) - Treaty on the Prohibition of the Emplacement of Nuclear
Weapons and Other Weapons of Mass Destruction on the 
Sea-bed and the Ocean Floor and in the Subsoil Thereof

A/RES/266U (XXV) - Implementation of the of the Conference of
Non-Nuclear-Weapon States

'%•

«

3̂ / On 1 September 1971 the name of the United Arab Republic was changed to 
Egypt.
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A/RES/2665 (XXV) - Establishment, within the framework of the International
Atomic Energy Agency, of an international service for 
nuclear explosions for peaceful purposes under appropriate 
international control

A/RES/2666 (XXV) - Status of the implementation of General Assembly
resolution 2U56 В (XXIII) concerning the signature and 
ratification of Additional Protocol II of the Treaty for 
the Prohibition of Nuclear Weapons in Latin America 
(Treaty of Tlatelolco).

Members of the Committee were assisted in their examination and analysis of possible 
disarmament measures by numerous messages, working papers and other documents that 
were submitted to the Conference (annexes В and C), and by the plenary statements of 
Committee members (annex D).
11. On 23 February 1971 the Special Representative of the Secretary-General of 
the United Nations delivered a message from the Secretary-General to the Conference 
recalling that the General Assembly, in its declaration on the occasion of the 
twenty-fifth anniversary of the United Na.tions, while welcoming the important 
international agreements which had already been achieved in the limitation of 
armaments, called for the early negotiation of further agreements and expressed 
the hope that negotiations would move forward from arms limitation to a reduction 
of armaments and disarmament everywhere. The message stated that the Conference
of the Committee on Disarmament, which has contributed so much to the successful 
negotiations of these treaties during the past decade and which is continuing to 
perform a major role in the difficult search for ways to halt and reverse the 
arms race, should take due notice of this urgent call of the General Assembly at 
its commemorative session.
12. The Committee continued work in accordance with its provisional agenda on the 
following measures in the field of disarmament:

(_a) Further effective measures relating to the cessation of the nuclear 
arms race at an early date and to nuclear disarmament;

(b ) Non-nuclear measures ;
(c) Other collateral measures;
(^) General and complete disarmament under strict and effective international 

control.
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A. Further effective measures relating to the cessation of the nuclear arms race 
at an early date and to nuclear disarmament

1 3, Members of the Committee continued their work in 1971 on questions relating to 
the cessation of the nuclear arms race,
li|. In accordance with General Assembly resolution 2663 (XXV), which requested the 
Committee to continue, as a matter of urgency, its deliberations on a treaty banning 
undergroimd nuclear weapon tests and to submit to the Assembly at its twenty-sixth 
session a special report on the results of its deliberations, a special report on 
the results of the Committee's deliberations on this question has been prepared and 
is set forth as part III of this document,
1 5. The delegations of Poland (CCD/PV.501 and 510) , Hungary (CCD/PV,502),
Morocco (CCD/PV,504), Canada (CCD/PV,507 and 517) and the USSR (CCD/PV,517) called 
for the accession to the Treaty Banning Nuclear Weapon Tests in the Atmosphere, in 
Outer Space and Under Water of I963 by as many countries as possible,

16, A nmber of delegations made reference to the bilateral discussions between 
the Governments of the USSR and the United States on the limitation of strategic 
armaments. While expressing the hope that these talks would reach early 
agreement on significant measures to restrain and turn back the nuclear arms race, 
many members stressed that the Conference of the Committee on Disarmament should 
continue to accord the highest priority to measures in the field of nuclear

A number of delegations also stressed the importance of qualitative 
as well as quantitative limitations and reductions of strategic armaments and urged 
that the Conference receive adequate information about the progress of these 
negotiations. The USSR delegation outlined to the Committee the programme of 
disarmament put forward by the Soviet Union in the spring of 1971 which provides, 
inter alia, for the conclusion of treaties banning nuclear and other weapons of 
mass destruction; the cessation of nuclear weapon tests, including underground 
tests, everywhere and by all; the promotion of the establishment of nuclear-free 
zones in various parts of the world; and nuclear disarmament of a11 nuclear-weapon 
States (CCD/PV.50 7, 517 and 536).

* * * * *



A/8U57
DC/231+
English 
Page 7

1 7 . The subject of nuclear free zones was also discussed.
1 8. The delegation of Mexico submitted a working paper on some basic facts 
leading to the Treaty for the Prohibition of Nuclear Weapons in Latin America 
(Treaty of Tlatelolco) and its Additional Protocol II (CCD/3^2). *
1 9. The representative of Romania reaffirmed the support of his Government for 
the creation of a zone free from nuclear weapons in the Balkans (CCD/PV.526).
20. The delegation of Sweden, citing the Antarctic Treaty and the Treaty of 
Tlatelolco, suggested that countries in defined regions consider taking independent 
initiatives towards establishing nuclear free zones (CCD/PV.535).

* * * * *

21. The USSR delegation drew the attention of the Committee to the draft 
convention on the prohibition of the use of nuclear weapons submitted by the USSR 
in 1967 to the United Nations General Assembly at its twenty-second session
(CCD/PV.U9 5, 507).
22. The delegation of Czechoslovakia suggested an undertaking by nuclear-weapon 
States not to use nuclear weapons as a means for laimching an attack
(CCD/PV.512, 519).
2 3. The delegation of Romania stressed the importance of elaborating an agreement 
aimed at the prohibition of the use of nuclear weapons (CCD/PV.526).
2U. Proposals regarding the prohibition of the use of nuclear weapons were also 
advanced by the delegations of Hungary (CCD/PV.502 and 5^2), Mongolia (CCD/PV.50l), 
Poland (CCD/PV.501) and Bulgaria (CCD/PV.5OO).

* * * * *

25. The representative of Japan proposed that fissionable material for use in 
weapons should be transferred to peaceful purposes (CCD/PV.U9 7)•
26. The United States delegation called attention to its proposal for cut-off in 
the production of fissionable material for weapons purposes and said that the 
adoption of inspection by the International Atomic Energy Agency (IAEA) for the 
cut-off would be a step towards a more universal system of safeguards on 
fissionable material production (CCD/PV.5l6).

* * * * *
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27. A nmber of delegations expressed the hope that additional countries would 
accede to the Treaty on the Non-Proliferation of Nuclear Weapons.
28. A nxmber of delegations expressed satisfaction with the progress which has 
been made by IAEA in elaborating a safeguards system in accordance with article III 
of the Treaty on the Non-Proliferation of Nuclear Weapons and with the work 
already accomplished by the IAEA with respect to its role in the implementation of 
that treaty.
29. The representative of Italy informed the Committee of the unanimous approval 
by the Coimcil of Ministers of the European Communities of the mandate given to 
the European Commission to begin negotiations on verification with IAEA as 
provided for in article III of the Treaty on the Non-Proliferation of Nuclear 
Weapons • (CCD/PV.5^1).

B. Non-Nuclear Measures
Question of chemical and bacteriological (biological) weapons
30. During the 1971 sessions of the Committee, members continued their efforts to 
achieve progress on all aspects of the problem of the elimination of chemical and 
bacteriological (biological) weapons.
3 1. In pursuing their гтогк on this question, members kept in mind the 
recommendations of General Assembly resolution 2бб2 (XXV) which had taken note of:

(a) The revised draft Convention for the Prohibition of Biological Methods of
Warfare, submitted on I8 August 1970 to the Conference of the Committee on

2/Disarmament by the United Kingdom of Great Britain and Northern Ireland;—
(b) The revised draft Convention on the Prohibition of the Development, 

Production and Stockpiling of Chemical and Bacteriological (Biological) Weapons and 
on the Destruction of Such Weapons^ submitted on 23 October 1970 to the 
General Assembly at its twenty-fifth session by Bulgaria, the Byelorussian Soviet 
Socialist Republic, Czechoslovakia, Hungary, Mongolia, Poland, Romania, the 
Ukrainian Soviet Socialist Republic and the Union of Soviet Socialist Republics; 
and

2̂/ Official Records of the Disarmament Commission, Supplement for 1970, 
document DC/233, annex C, docment CCD/255/Rev.2.

3/ Official Records of the General Assembly, Twenty-fifth Session, Annexes, 
agenda items 27, 28, 29, 30, 31, 93 and 9^, document A/8136. /
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(c) The working papers, expert views and suggestions put forward in the 
Conference of the Committee on Disarmament and in the First Committee.
32. In resolution 2бб2 (XXV) the General Assembly had commended the following 
basic approach for reaching an effective solution to the problem of chemical and 
bacteriological (biological) methods of warfare, which was contained in the joint 
memorandimi submitted on 25 August 1970 by the delegations of Argentina, Brazil, 
Burma, Ethiopia, India, Mexico, Morocco, Nigeria, Pakistan, Sweden, the United 
Arab Republic and Yugoslavia:

(a) It is urgent and important to reach agreement on the problem of chemical 
and bacteriological (biological) methods of warfare ;

(b) Both chemical and bacteriological (biological) weapons should continue to 
be dealt with together in taking steps towards the prohibition of their development, 
production and stockpiling and their effective elimination from the arsenals of
all States ;

(c) The issue of verification is important in the field of chemical and 
bacteriological (biological) weapons, and verification should be based on a 
combination of appropriate national and international measures, which would, 
complement and supplement each other, thereby providing an acceptable system that 
would ensure the effective implementation of the prohibition.
3 3. Possible steps for progress in this field were discussed in detail by members 
of the Committee in their plenary statements. In addition, an informal meeting on 
the question of the prohibition of chemical and bacteriological (biological) 
warfare was held on 7 July 1971 at the request of the delegations of Canada, Italy, 
Japan and Sweden.
3U. The following working papers were submitted to the Committee on the 
prohibition of chemical and bacteriological methods of warfare: the prohibition
of chemical warfare agents (Netherlands, CCD/320); a model for a comprehensive 
agreement concerning the prohibition of chemical and biological means of warfare 
(Sweden, CCD/322); the destruction of chemical and biological means of warfare 
(Sweden, CCD/32U); verification techniques relating to safety features, the sealing 
and monitoring of plants formerly producing nerve agents, and sampling of nerve 
agent production (United States, CCD/332); the definition of "toxins" (Sweden, 
CCD/3 33); atmospheric sensing and verification of a ban on development, production



A/8Í+57
DC/25^
English 
Page 10

and stockpiling of chemical weapons (Canada, CCD/33^); some problems concerning the 
compiling of a list of chemical weapons to be banned, indirect control of the 
production and destruction of stockpiles of such agents (Italy, CCD/335); a 
biological approach to the question of verification on the prohibition of chemical 
weapons (Japan, CCD/З^З); the question of verification on the prohibition of 
chemical weapons (Japan, CCD/3^U).
35- On 30 March 1971 the delegations of Bulgaria, Czechoslovakia, Hungary, Mongolia, 
Poland, Romania and the USSR submitted a draft convention on the prohibition of the 
development, production and stockpiling of bacteriological (biological) weapons and 
toxins and on their destruction (CCD/325).
36. On behalf of the co-sponsors of this draft, the USSR delegation reaffirmed its 
position regarding the need of achieving the complete prohibition and elimination 
of both chemical and bacteriological weapons and indicated readiness, as a first 
possible step, to reach agreement on the prohibition on bacteriological (biological) 
and toxin weapons (CCD/PV.505).
3 7. A general consensus emerged in the ensuing discussion of the proposals which 
had been placed before the Committee. While a number of Committee members had 
advocated a comprehensive approach to the question of prohibition of chemical and 
biological weapons, it was recognized that in the new situation it would be possible 
at this time to negotiate, as a first step, a draft convention on biological and 
toxin weapons; that in taking this step the Protocol for the Prohibition of the
Use in War of Asphyxiating, Poisonous or Other Gases, and of Bacteriological 
Methods of Warfare of 17 June 1925 should be safeguarded and that nothing should be

I

done that might in any way cast doubt on the validity of that instrument, and that 
the Committee should continue to work urgently for concrete progress on effective 
measures for the prohibition of the development, production and stockpiling of 
chemical weapons.
38. A number of specific suggestions with respect to the draft texts proposed in 
documents CCD/255/Rev.2 and CCD/325 were made by members in plenary statements, and 
a working paper proposing modifications in doc\iment CCD/325 was submitted by the 
delegation of the United Arab Reptiblic (CCD/328). The delegation of Mexico 
reiterated its preference for a comprehensive approach and suggested that
-unilateral renunciation of biological weapons would be sufficient while a treaty
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banning both chemical and biological weapons was negotiated (CCD/PV.513). The 
delegation of Yugoslavia suggested that the convention reflect the idea that 
savings from disarmament should be channeled to social and economic development, 
taking into account primarily the requirements of developing countries (CCD/PV.518).
39. After consultation with Committee members and consideration of views expressed 
in plenary sessions and relevant working papers, the delegations of Bulgaria, 
Czechoslovakia, Hungary, Mongolia, Poland, Romania and the USSR (CCD/337) and the 
delegation of the United States (CCD/338) submitted on 5 August identical texts of 
a draft convention on the prohibition of the development, production and 
stockpiling of bacteriological (biological) and toxin weapons and on their 
destruction.
LO, All members of the Committee engaged in intensive discussions regarding 
possible changes and amendments to the proposed text of the convention. A number of 
specific suggestions were placed before the Committee.
L-1 . The delegations of Hungary, Mongolia and Poland submitted a draft Security 
Council resolution (CCD/339).
k2. After intensive consultations the representatives of Brazil, Burma, Ethiopia, 
India, Mexico, Morocco, Nigeria, Pakistan, Sweden, the United Arab Republic and 
Yugoslavia submitted a working paper (CCD/3^l) suggesting a number of amendments to 
the text. The paper suggested a preambular paragraph regarding savings from 
disarmament and recommended several changes in the preamble designed to reflect the 
common basic approach of its sponsors that a link be maintained in respect of 
the prohibition of chemical and bacteriological (biological) weapons. It also 
recommended changes in article VIII (now article IX) designed to strengthen the 
undertaking on further negotiations concerning chemical weapons and to reflect the 
position of the delegations mentioned above regarding the principle of complete 
prohibition of chemical weapons, and additions to article V and article IX (now 
article X).
U3. The delegation of Mexico submitted an additional amendment suggesting a 
moratorium on the development, production and stockpiling of highly toxic chemical 
agents for weapons until agreement is reached on a comprehensive treaty (CCD/3U6). 
Ul. Other amendments were proposed in a working paper submitted by the 
representative of Morocco (CCD/3U7).



a/8í̂57 
DC/23î - 
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A пглпЪег of suggestions were made in plenary statements by the representatives 
of Argentina (CCD/PV.512), Brazil (CCD/PV.510), Canada (CCD/PV.528), Italy 
(CCD/PV.512), Japan (CCD/PV.532), Netherlands (CCD/PV.502 and 525), Nigeria 
(CCD/PV.522), Sweden (CCD/PV.1+99 and 522), the United Arab Republic (CCD/PV.516) and 
the United Kingdom (CCD/PV.507, 510 and 528) regarding the strengthening of the 
procedures for ensuring fulfilment of the provisions and purposes of the convention. 
he. In order to accommodate as many of the specific suggestions for changes in the 
convention as possible, and in order to develop formulations which would result in 
broad support for the convention, intensive discussions were held within and among 
various groups in the Committee.
U7 . While work proceeded on the convention regarding bacteriological (biological) 
and toxin weapons, the delegations of Argentina, Brazil, Burma, Egypt, Ethiopia,
India, Mexico, Morocco, Nigeria, Pakistan, Sweden and Yugoslavia formulated a Joint 
memorandum on the prohibition of the development, production and stockpiling of 
chemical weapons and on their destruction (CCD/352). This memorandum was presented
to the Committee on 28 September. Emphasizing the immense importance and urgency of
reaching agreement on the elimination of chemical weapons, the memorandim offered
elements on which negotiations should be based.
k8 . With respect to the convention regarding bacteriological (biological) and toxin 
weapons, the intensive discussions within the Committee resulted in the submitting, 
on 28 September, of a revised draft of the convention, by the delegations of Bulgaria, 
Canada, Czechoslovakia, Hungary, Italy, Mongolia, the Netherlands, Poland, Romania, 
the Union of Soviet Socialist Republics, the United Kingdom and the United States of 
America (annex A).
U9. Article I provides that parties undertake never in any circumstances to develop, 
produce, stockpile or otherwise acquire or retain biological agents or toxins whatever 
their origin or method of production, of types and in quantities that have no

4
justification for prophylactic, protective or other peaceful purposes, as well as 
weapons, equipment and means of delivery designed to use such agents or toxins for 
hostile purposes or in armed conflict. The preamble refers to the determination of  ̂
the parties, for the sake of all mankind, to exclude completely the possibility of 
bacteriological (biological) agents and toxins being used as weapons.
50. The broad definition of toxins was included at the suggestion of the Swedish 
delegation (CCD/PV.522). The phrase "never in any circumstances," contained in 
article I of the United Kingdom draft convention (CCD/255/Rev.2) was included at the

/...
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suggestion of the delegation of the United Arab Republic (CCD/328). In this 
connexion the delegations of the United States and the Soviet Union made statements 
concerning reservations to the Geneva Protocol in so far as they applied to weapons 
covered by the convention (CCD/PV.5^2). Statements to the effect that the convention 
would continue to be effective in wartime were made by the delegations of the United 
States (CCD/PV.5^2), Soviet Union (CCD/PV.5Í+2) and the United Kingdom (CCD/PV.502).
The word "protective” was inserted as a result of suggestions by the delegations of 
the Netherlands (CCD/PV.525) and Italy (CCD/531). The delegations of the United 
States and the Soviet Union made statements to the effect that this word in no sense 
provided a basis for circumventing the convention; it made clear that the 
development of devices or methods for protecting individuals or popailations against 
biological agents was not prohibited (CCD/PV.5^2).
51. Article II sets forth the requirements for destruction of the agents, toxins, 
weapons and equipment prohibited by article I within nine months after entry into 
force of the convention. The delegations of Canada (CCD/PV.528) and Morocco 
(CCD/PV.531 and CCD/3^7) proposed that notification be given to depository 
Governments regarding the implementation of article II. Statements calling on 
parties to give notice of fulfilment of the obligations of this provision were made 
by the delegations of the Soviet Union (CCD/PV.5^2)and the United States (CCD/PV.5^2).
52. Provisions designed to prevent the spread of biological and toxin weapons are 
contained in article III.
53. To ensure the effectiveness of the treaty, article IV established the 
responsibility of each party to the convention to take any necessary measures to 
ensure that the activities prohibited in article I do not take place within its 
territory, under its Jurisdiction or under its control anywhere.
5̂ . Article V provides that parties shall consult and co-operate regarding any 
problems that may arise in relation to the objective of, or in the application of the 
provisions of, the convention. At the suggestion of a number of delegations, as 
contained in working paper CCD/3^1, this article also provides that consultation and 
co-operation pursuant to this article may also be undertaken through appropriate 
international procedures within the framework of the United Nations and in accordance 
with its Charter.
55. Article VI provides that any State party to the convention which finds that any 
other State Party is acting in breach of the obligations deriving from the provisions 
of the convention may lodge a complaint with the Security Council of the United 
Nations. /...
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56. Article VII, concerning the provision of assistance, was included at the 
suggestion of the delegations of Argentina (CCD/PV.512), Italy (CCD/PV.512),
Morocco (CCD/PV.51Í+), Nigeria (CCD/PV.522), the Netherlands (CCD/PV.525), and the 
United Kingdom (CCD/PV.507 and 510). Statements were made hy the delegations of 
the United Kingdom (CCD/PV.528 and 5^2), the Soviet Union (CCD/PV.5^2) and the ^
United States (CCD/PV.5^2) to the effect that assistance should he provided only at 
the request of the endangered party and that medical and other humanitarian 
assistance would he fitting in light of the character of the convention. In 
addition, the delegation of the United Kingdom stated that it would he for each 
party to decide whether it could or was prepared to supply the assistance 
requested (CCD/PV.5^2).
57- Article Vlir provides that nothing in the convention should he interpreted as 
limiting or detracting from the obligations assumed by States under the Geneva 
Protocol. The preamble contains clauses whereby the parties note the important 
significance of the Protocol, reaffirm their adherence to its purposes and 
principles, call upon all States to comply strictly with them and recall that the 
General Assembly has condemned actions contrary to the Protocol's principles and 
objectives.
58. Article IX reaffirms the recognized objective of effective prohibition of 
chemical weapons and, to this end, contains an undertaking to continue negotiations 
in good faith with a view to reaching early agreement on effective measures 
regarding chemical weapons. The preamble refers to the importance and urgency 
of eliminating, through effective measures, such dangerous weapons of mass 
destruction as those using chemical or bacteriological (biological) agents and 
recognizes that the convention represents a first possible step towards the 
achievement of agreement on effective measures regarding prohibition of chemical 
weapons. ^
59- Article X sets forth provisions designed to facilitate international 
co-operation regarding peaceful applications in the field of bacteriology (biology).
60. Article XII provides for a conference to review the operation of the *
convention with a view to assuring that the purposes of the preamble and the 
provisions of the convention, including the provision concerning negotiations on 
chemical weapons, are being realized.
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6 1. Provisions concerning amendments, withdrawal, entry into force and formal 
clauses are contained in articles XI, XIII, XIV and XV.
62. Delegations expressed satisfaction with the general consensus achieved and 
with the process of negotiation and the spirit of accomodation which resulted in 
the inclusion of amendments responsive to their suggestions. A number of 
delegations pointed out that final decisions of their Governments would be taken 
at a later stage. Hope was widely expressed that the draft convention would be 
commended by the General Assembly and opened for signature at an early date.

» * « * * *

6 3. The representative of the United States (CCD/PV.533) proposed that, while 
continuing work on measures pertaining to weapons of mass destruction, the 
Conference of the Committee on Disarmament also devote intensified discussions to 
the question of conventional arms control. The delegations of Argentina 
(CCD/PV.500), Italy (CCD/PV.500), Sweden (CCD/PV.U97 and 535), Romania (CCD/PV.lt99) 
and Czechoslovakia (CCD/PV.535) expressed their respective views on the question
of conventional weapons.

C. Other collateral measures

6k. In his message to the Conference at the beginning of its 1971 session, the 
Secretary-General of the United Nations welcomed the signature, on 11 February 
in London, Moscow and Washington, of the Treaty on the Prohibition of the 
Emplacement of Nuclear Weapons and Other Weapons of Mass Destruction on the Sea-bed 
and the Ocean Floor and in the Subsoil Thereof and stated that the Treaty deserved 
universal adherence and full implementation. The representatives of the USSR 
(CCD/PV.5 1 7), Japan (CCD/PV.518), Mongolia (CCD/PV.538), the United Kingdom 
(CCD/PV.5^1) and Hungary (CCD/PV.5^2) informed the Committee regarding their 
ratification of this Treaty. The representatives of Sweden (CCD/PV.97) ,
Argentina (CCD/PV.53б) and Brazil (CCD/PV.536) made statements in connexion with 
their Governments' signature of this Treaty.
6 5. A number of delegations spoke about the importance they attached to continuing 
negotiations in good faith, in accordance with article V of the Treaty, concerning 
further measures in the field of disarmament for the prevention of an arms race
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on the sea-bed, the ocean floor and in the subsoil thereof. The delegation of 
Poland proposed the beginning, at the proper time and under suitable conditions, of 
discussion of further steps for the demilitarization of the sea-bed and the ocean 
floor and recalled that the question of the prevention of an arms race on the 
sea-bed remained on the agenda of the Committee (CCD/PV.501). The representative 
of the Soviet Union proposed a thorough examination of all aspects of the problem 
of further demilitarization of the sea-bed with due regard to the various proposals 
which had been put forward by members of the Committee (CCD/PV,532). The delegation 
of Sweden stressed the importance of acting without delay to preserve the sea-bed 
for peaceful purposes (CCD/PV.535)•

* * * * * *

66. The delegation of Yugoslavia devoted a statement to the question of a European 
security conference and expressed the view of the Yugoslav Government on its 
preparation (CCD/PV.505)• The delegation of Czechoslovakia drew the Committee's 
attention to the importance of convening a conference on European security and 
co-operation at which, besides all aspects of European security, the problem of 
disarmament, including the question of reduction of conventional armaments, could 
be discussed (CCD/PV.519 and 535). This question was also touched upon by the 
delegations of Hungary (CCD/PV.502), Poland (CCD/PV.501 and 510) and Sweden 
(CCD/PV.535).

* * * * * *

6 7. The delegation of Romania proposed that the Conference examine the question 
of the freezing and reduction of military budgets (CCD/PV.520).

D. General and complete disarmament

68. Discussion continued regarding the question of general and complete 
disarmament during the 1971 sessions of the Committee taking into account General 
Assembly resolution 2бб1 С (XXV).

«
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69. The delegation of Mexico (CCD/PV.Í96) recommended that special attention
should he given to the comprehensive programme of disarmament contained in General

h/Assembly document A/819I.—
70. The delegation of India suggested (CCD/PV.50U) that an appropriate balance 
should be maintained among measures to prevent armament, measures to limit 
armament and measures of disarmament; that it would be useful for the Soviet Union 
and the United States to submit revised draft treaties on general and complete 
disarmament; that the joint statement of agreed principles for disarmament 
negotiations—  ̂be considered the basis for concrete work in the Committee; and that 
the general order of the Committee's priorities be on the lines suggested in the 
declaration on disarmament issued by the Third Conference of Heads of State or 
Government of Non-Aligned Countries, held at Lusaka in September 1970.
71. The delegation of Hungary suggested (CCD/PV.502) that the Committee should pay 
special attention to the joint statement when dealing with or elaborating on 
general and complete disarmament. The delegations of Bulgaria (CCD/PV.500), 
Mongolia (CCD/PV.501), Hungary (CCD/PV.502), Romania (CCD/PV.U99 and 526) and the 
Soviet Union (CCD/PV.516) declared their readiness to continue efforts with a view 
to achieving a positive solution of the problem of general and complete 
disarmament.
72. On 21 September 1970 the representatives of Mexico, Sweden and Yugoslavia 
submitted, as a Conference document, the Declaration on Peace and Disarmament, 
presented to the President of the General Assembly and the Secretary-General of 
the United Nations by the Nobel Peace Prize Laureates (CCD/321).
7 3. The delegation of Italy suggested the possibility of establishing a small 
working group to examine the' principles of an organic programme of disarmament
(CCD/PV.500) and proposed that the Committee resimie work on the problem of general 
and complete disarmament, as the main item on its agenda at its next session, 
taking also into account the organic method proposed by Italy (CCD/309) and the 
suggestions contained in the other dociments mentioned in General Assembly 
resolution 2661 С (XXV) (CCD/PV.537)•

V  Official Records of the General Assembly, Twenty-fifth Session, Annexes, 
agenda items 2 7, 28, 29, 30, 31, 93 and 9k.

5_/ Ibid. , Sixteenth Session, Annexes, agenda item I9, docimient A/1879•
/...■
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7^0 The delegation of Romania suggested that progress towards general
disarmament could best be ensured by starting negotiations for the drafting of a
treaty and that official and informal meetings of the Committee be devoted to a 
thorough study of all aspects of this problem (CCD/PV.526).
7 5. The delegations of Japan (CCD/PV.U97 and 5l8), Romania (CCD/PV.^99 and 526),
Mongolia (CCD/PV.501), Argentina (CCD/PV.50l), Pakistan (CCD/PV.503 and 529),
Canada ( CCD/PV. 50?) and the United Arab Republic (CCD/PV. 509) made statem.ents 
regarding the desirability of participation in disarmament negotiations by all 
militarily important states, including all nuclear weapon states.

III. Special report on the question of a treaty banning underground nuclear weapon 
tests

76. Since resolution 1252 (XIIl) was adopted by the General Assembly in 1958, the 
Assembly at subsequent sessions has repeatedly adopted resolutions on the urgent 
need for suspension of nuclear and thermonuclear tests. Following the signature 
of the partial test ban treaty in 196З, General Assembly resolutions have referred 
to the determination expressed by the parties in the preamble to that treaty to 
continue negotiations "to achieve the discontinuance of all test explosions of 
nuclear weapons for all time".
7 7 . General Assembly resolution 2ббЗ (XXV) requested the Conference of the 
Committee on Disarmament to continue, as a matter of urgency, its deliberations on 
a treaty banning imderground nuclear weapon tests and to submit to the Assembly
at its twenty-sixth session a special report on the results of its deliberations; 
it also invited members of the Conference to co-operate in further study of the 
question of facilitating the achievement of a comprehensive test ban through the 
international exchange of seismic data.
78. Having in mind the General Assembly’s recommendation, members of the Committee 
continued to work d\iring 1971, on the question of a treaty banning underground 
nuclear weapon tests. A number of delegations stated that there was growing 
concern regarding nuclear testing because of its relationship to the continuing 
nuclear arms race and to the further proliferation of nuclear weapons. Many 
members stressed in their plenary statéments the great importance they continue
to attach to the early achievement of a comprehensive prohibition of the testing
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of nuclear weapons. . A number of possible approaches towards progress in this 
field were presented and considered.

General discussion on a comprehensive test ban

79" Specific recommendations were made by members of the Committee regarding the 
nature of a possible comprehensive test ban agreement.
80. The delegation of India called for the full observance of the partial test 
ban treaty and adherence to it by States which were not yet parties,; the 
negotiation of a separate treaty to prohibit all underground nuclear weapon tests; 
and a simultaneous agreement on underground nuclear explosions for peaceful 
purposes (CCD/PV.504).
81. The delegation of the United Arab Republic called for the inclusion in any 
comprehensive test ban of some form of verification by challenge, recourse to the 
Security Council, mention of a review conference, and the traditional withdrawal 
clause (CCD/PV.509). It expressed the view that a comprehensive test ban treaty 
should ultimately bear the signature of all nuclear Powers and called for adherence 
to the partial test ban treaty by those of them who have not yet adhered to it
(CCD/PV.509).
82. The representative of the Netherlands called for consideration by the 
Conference of the arms control aspects of the question of peaceful nuclear 
explosions, parallel to the studies done by IAEA on other aspects. He drew 
attention to the need to develop a system to prevent explosions from being used 
for weapon testing under the guise of peaceful purposes, and suggested that an 
international body should be authorized to satisfy itself that only nuclear devices 
already tested were being used for peaceful nuclear explosions (CCD/PV.512).
83. The delegation of Sweden outlined six questions regarding the negotiation of 
a comprehensive test ban and asked delegations to provide answers to clarify the 
directions in which negotiations might proceed (CCD/PV.513).
8̂1. The delegation of Canada (CCD/PV.517), the Netherlands (CCD/PV.537) and the 
Soviet Union (CCD/PV.536) expressed views regarding these questions.
85. The delegation of Pakistan submitted a working paper which stated that there 
was no difference between nuclear weapons and peaceful.nuclear explosive devices

/"..
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and proposed that an underground test ban treaty include two kinds of provisions : 
for the nuclear-weapon States such a treaty would prohibit all underground nuclear 
weapon test explosions, but permit explosions for peaceful purposes in conformity 
with an international agreement to be negotiated separately; for the non-nuclear- 
weapon States it would prohibit all underground explosions (CCD/3I0).
86. The delegation of Japan requested the nuclear-weapon States, particularly the 
United States and the Soviet Union, to make active contributions to the formulation 
of a treaty on the comprehensive prohibition of nuclear weapons tests, including 
concrete proposals relating to verification, and urged that the participation of 
all nuclear-weapon States should not be made a precondition for the negotiation of 
such a treaty (CCD/PV.530).
8 7. The delegation of Sweden presented (CCD/PV.52̂ +) a revised version of 
suggestions put forward in its earlier working paper (ENDC/2Í+2 ) on possible 
provisions of a treaty banning underground nuclear weapon tests; as annexes to any 
such treaty, three protocols were proposed which would provide for a phasing-out 
period for nuclear weapon tests, for the administration of peaceful nuclear 
explosions and for the development of an international seismological data system. 
This text of the revised draft treaty was incorporated in a working paper presented 
by the Swedish delegation (CCD/3^8).
88. The delegation of the Soviet Union stated that the Soviet Union favours the 
cessation of nuclear weapon tests, including imderground tests, everywhere and by 
all, and that it was ready to sign an agreement on the prohibition of underground 
nuclear weapon tests on the basis of the use of national means of detection
(CCD/PV.U95, 507 and 536).
89. . The Secretary of State for External Affairs of Canada suggested that the 
Conference could no longer delay a determined effort to reach a total ban on 
underground nuclear testing and also appealed to those Governments conducting 
nuclear tests to put restraints on the size and number of tests in their testing 
programme and to announce such restraints (CCD/PV.53б).
90. The delegation of the Soviet Union suggested that it would be preferable to 
elaborate an independent treaty without any renegotiation of the partial test ban 
treaty, and stated that one important and complicated task would be to work out an
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appropriate international agreement whereby the benefits accruing from the 
peaceful application of nuclear explosions could be made available to the 
non-nuclear-weapon States parties to the Treaty on the Non-Proliferation of 
Nuclear Weapons (CCD/PV.5 З6).
9 1. The delegations of Burma, Egypt, Ethiopia, Mexico, Morocco, Nigeria, Pakistan, 
Sweden and Yugoslavia presented a Joint memorandum on a comprehensive test ban 
treaty (CCD/35^), in which they noted that concrete proposals and suggestions 
relating to a treaty banning imderground nuclear weapon tests have been made by 
several Committee members, including some members of the group of 12 countries.
The memorandum stated that the nine delegations requested the nuclear-weapon 
States to submit urgently their own proposals so that purposeful negotiations 
could be immediately undertaken. The memorandum was submitted on the final day
of the session and was not discussed.
92. A number of delegations made suggestions regarding a treaty to ban 
underground tests above a certain threshold and regarding certain interim measures 
pending completion of a comprehensive ban.

Discussion on threshold or partial measures

9 3. With respect to the threshold concept, several delegations expressed views.
9^. The delegation of Japan suggested that the Committee study the merits and 
demerits of prohibiting, first of all, underground nuclear weapon tests above a 
certain level of magnitude (CCD/PV.U97).
95* The delegation of Ethiopia suggested that a threshold approach might lead to 
a situation in which tests for the perfection of smaller nuclear weapons could 
continue for a long time to come (CCD/PV.U98).
96. The representative of Czechoslovakia expressed support for the proposal 
submitted by the United Arab Republic in 19 6k (ENDC/IUI+) calling for negotiation 
of a treaty banning underground tests above the seismological magnitude of h.75, 
together with a moratorium on all other explosions below that limit (CCD/PV.500), 
and favoured an immediate ban on all underground nuclear weapon tests irrespective 
of whether the explosions were strong or weak (CCD/PV.535)•
9 7, The delegation of the United Arab Republic suggested that it would seem 
unnecessary to discriminate between various sizes of yield or to embark upon a
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partial and preliminary agreement and proposed an immediate and comprehensive 
solution of the problem (CCD/PV.509).
98. The delegation of the Netherlands discussed difficulties in connexion with the 
threshold approach even in combination with a voluntary moratorium on explosions 
beneath the threshold, and suggested that the Committee should head for a complete , 
rather than for a partial solution. The threshold approach should be kept in 
mind as a possible solution to fall back upon (CCD/PV.512).
9 9- The delegation of Sweden expressed the view that a threshold approach could 
lead to a half measure that would leave open the possibility of improving nuclear 
weapons (CCD/PV.513), and suggested that tests of all levels should be encompassed 
in one treaty (CCD/PV. 52̂ )..
100. The delegation of the Soviet Union stated that it supported the proposal of 
the United Arab Republic on the prohibition of underground tests above the 
magnitude of Í+.75 together with a moratorium on underground nuclear explosions 
under this limit. It suggested that fixing a certain threshold for undergroimd
nuclear tests, if not linked to a moratorium on all underground tests below that
threshold, would not lead to a solution of the problem banning underground nuclear 
tests and could create conflict between parties about whether the yields of nuclear 
explosions were above or below the threshold (CCD/PV.536).

Discussion of interim measures or restraints

101. Several delegations also expressed views on interim measures or restraints on 
nuclear testing programmes.
102. The delegation of Italy recalled its previous suggestion that advance 
notification of all underground nuclear explosions for peaceful purposes be 
provided to IAEA (CCD/PV.331).
10 3. The delegation of Canada submitted a working paper recommending that, pending 
the achievement of a total ban on nuclear testing, consideration be given to 
measures to reduce underground testing and guard against its harmful effects 
through: (a) an undertaking to reduce underground testing, beginning with
high-yield testing as an earnest on the part of the nuclear testing Powers of their 
intention to work towards a complete test ban; and (b) consideration of further 
measures to guard against environmental risks connected with underground testing 
(CCD/PV,336).



A/8U57 
DC/23U 
English 
Page 23

10l_. The delegation of Sweden suggested that there should be a link between 
transitional measures and the treaty banning underground nuclear weapons 
(CCD/PV.52U).
105. The delegation of Italy expressed the view that a series of interim and 
partial measures would create an atmosphere of confidence, and facilitate subsequent 
progress towards a complete ban on testing and suggested that interim measures 
leading to a progressive reduction of underground tests even before the conclusion 
of a formal agreement would be useful and timely (CCD/PV.5 2 8).
106. The delegation of Japan suggested that major nuclear-weapon States, either 
through unilateral action or through joint action, reduce the number and scale
of underground tests, with particular emphasis on the high-yield tests detectable 
and identifiable with extra-territorial means (CCD/PV.5 3 0).
107. The delegation of the Soviet Union stated that a transitional period of 
descending quotas would only complicate the achievement of a treaty banning 
underground test explosions since existing obstacles would remain and new 
difficulties would arise in connexion with establishment of quotas for various 
States and the periods of their validity (CCD/PV.53б).

Discussion on verification of underground test ban

108. Members of the Committee devoted detailed attention to the question of 
verification of a prohibition on underground nuclear weapon tests.
1 0 9- The delegation of Ethiopia suggested that progress in the last several years 
in the national and international means of detecting and identifying underground 
tests is narrowing the differences that have so far persisted on the verification 
issue, and that it therefore becomes necessary to consider seriously the question 
of on-site inspections. He recalled that the nuclear-weapon States were, in 1 9 8 3, 
on the verge of agreement regarding the question of on-site inspections and 
proposed that until further progress in the field of verification makes them 
obsolete, at least one on-site inspection a year be accepted by the nuclear Powers 
as a confidence-building undertaking ( CCD/PV.I98''.
lie The delegations of Poland (CCD/PV.501) and Hungary (CCD/PV.502) expressed the
view that States have at their disposal sufficient means for detection and
identification of nuclear explosions and that what is needed now is a political
decision.- /; / . . .
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111. The delegation of Mexico suggested that renewed consideration he given to the 
role of automatic seismic stations ("black boxes") proposed in I962 for 
verification of underground test ban and asked whether the delegations of the USSR 
and the United States would be ready to accept in principle such a proposal as a 
basis for negotiation to solve the verification problem without on-site 
inspections (CCD/PV. 50I+).
112. The delegation of the Netherlands invited the Committee to consider the 
question of what is more important, banning all tests with a risk that small 
explosions would go on undetected by whatever means of verification, or the 
continuation of underground tests without restriction. The delegation also noted 
that verification should be based on a combination of appropriate national and 
international measures and that any comprehensive test ban should take into account 
all available national means of verification - seismic and non-seismic
(CCD/PV.512, 537).
1 1 3. The delegation of the United Arab Republic suggested an immediate and 
comprehensive solution based on means of verification other than on on-site 
inspections (CCD/PV.509).
llU. The delegation of Sweden suggested that adequate deterrence could be obtained 
without on-site inspections and that inspection by invitation carried out in the 
manner prescribed by the inviting party is sufficient (CCD/PV.513).
1 1 5. The delegation of the United States stated its continued belief that adequate 
verification of a comprehensive test ban requires on-site inspection (CCD/PV.5l6).
116. The delegation of Italy proposed the continuation on systematic bases of the 
exchange of views among experts in order to co-ordinate their studies on all the 
problems linked to verification and, to this end, suggested the establishment of 
a sub-committee or a working group of experts, within the committee and under its 
direction, taking into accoimt the precedent already established by the Conference 
in 1962 (CCD/PV.528).
1 1 7. The delegation of the Soviet Union, recalling earlier discussion of "black 
boxes", expressed doubt whether the res\nnption of the discussion of this proposal 
would lead to progress towards the solution of the problem of undergro\md nuclear 
explosions (CCD/PV.536).
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Discussion on international co-operation in the exchange of seismic data

118. International co-operation in the exchange of seismic data, the improvement of 
world-wide seismological capabilities, and further study of detection and 
identification of underground nuclear tests were also discussed.

* 119. The delegation of Canada submitted a working paper (CCD/ЗЗб) recommending that,
pending achievement of a total ban on nuclear testing, consideration be given to 
measures to help develop seismological identification techniques and facilities 
which could contribute to the effective verification of a comprehensive test ban 
through: (a) advance notification of details of planned underground nuclear
explosions in order to assist in further research on seismological' identification 
methods; and (b) undertakings to co-operate in the use, development and improvement 
of facilities for the monitoring of underground tests by seismological means.
120. At the request of the delegations of Canada, Ethiopia, Italy, Japan, Mexico, 
Morocco, the Netherlands, Nigeria, Pakistan, Sweden, the United Kingdom and 
Yugoslavia, an informal meeting was held on 30 June 1971 regarding the question of 
the cessation of the testing of nuclear weapons. The experts present at this 
meeting discussed seismological methods of monitoring a comprehensive test ban,
121. In this connexion, delegations presented working papers to the Committee on 
the following subjects: a зтлитагу of existing and potential seismic capabilities for 
detection and identification of underground nuclear explosions (Netherlands, 
CCD/323); results of a seismological study of 90 earthquakes and 33 undergroiond 
nuclear explosions in Eurasia from I968 to 1970 (Canada, CCD/327); a summary of
six scientific papers and hitherto unreported research on problems related to the 
seismological verification of a ban on underground nuclear explosions (Sweden, 
CCD/329); progress made in the study of the seismic detection, location and 
identification of earthquakes and explosions and the inherent limitations to 
seismic techniques for the verification of a comprehensive test ban treaty (United 
States, CCD/330); an outline of the problems of teleseismic detection in the 
Mediterranean area and suggestions for an international centre for co-ordination 
of research and exchange of seismic study and for the completion of the existing 
world network with a new centre in the Mediterranean area (Italy, CCD/331); the 
usefulness of ocean bottom seismographs and a universally acceptable means of 
determining the magnitude of seismological events (Japan, CCD/3^5); the seismicity
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of the USA, the USSR and China (Netherlands, CCD/3^9); and on the improvements to 
the existing seismic network which could result from further special studies 
(United Kingdom, CCD/351).
122. The delegation of the United Arab Republic affirmed that a comprehensive test 
ban treaty should ensure that all countries would be able to obtain seismological 
data of concern to them and also provide procedures in case the data raised a 
question of, or pointed conclusively to, a violation (CCD/PV.509).
123. The delegation of the Soviet Union suggested that the publication of 
underground testing programmes would facilitate the acquisition of information 
by military services of other States and would not assist in the solution of the 
problems of halting underground nuclear tests. It favoured co-operation in the 
field of seismological data exchange in the context of an agreement prohibiting 
imdergrcund nuclear weapon tests on the understanding that control over its 
observance would be exercized without any international inspection (CCD/PV.536). 
12k. The United Kingdom delegation drew attention to certain seismological 
scientific findings which cast grave doubt on the adequacy of purely national 
means of verification- further research was required to see to what extent it vras 
possible to improve present seismic capabilities (CCD/PV.5^l).
125. The Conference will, in its continued negotiations on.this matter as a 
priority item take into consideration the discussion of possible approaches to a 
treaty banning underground nuclear weapon tests and the various proposals that 
were put forward during the 1971 sessions of the Committee.

* * * * * *

126. The Committee agreed to reconvene on a day to be established by the 
Co-Chairman in consultation with all members of the Committee.
12 7. This report is transmitted by the Co-Chairmen on behalf of the Conference of 
the Committee on Disarmament.

(Signed) A.A. ROSHCHIN (Signed) James F. LEONARD
Union of Soviet Socialist Republics United States of America
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А1ШЕХ A

DraAt convention on the prohibition of the development, production 
ejid stockpiling of bacteriológica.! (biological) глй toxin wea.pons

gjid on their destruction
The States Parties to this Convention,

Detemined to act xúth a view to e.chieving effective progress towards general o.nd
complete dis8.rraaanent including the prohibition cjid elimination of all types of . weapons
of mass destruction, end convinced that the prohibition of the development, production
end stockpiling of chemicp.l end bacteriological (biological) \reapons and their
elimination, through effective measures, will facilitate the enhievement of general and
complete disarmament 'under strict and effective Internationa,! control,

Recognizing the important significance of the Geneva Protocol of 17 Juno 1925 for
the Prohibition of the Use in u'ar of xsphjuclating. Poisonous or Other Gases, and of
BacteriologicaJ- Iletliods of Warfare, and conscious also of the с ont i-i but ion which the
said Protocol has alrea,dy aiade, and continues to make, to niitiga.ting the horrors of war,

Rea.ffirming their adherence to the principles ano. objectives of that Protocol and
caJlingi upon all States to cor-iply strictly with then,

RecaJling that the General j.scembly of the United Е'э-tions has repea.tedly conderaned
all actions contrary to the principles arid objectives of the Geneva Protocol of
17 June 1925,

Desiring to contribute to the strengthening of confidence between ipeoples and the 
genera.! improvement of the interna.tionc.1 atnosphere.

Desiring also to contribute to the raalizafcion of the purposes and principles of 
the Cha,rter of the United Nations,

Convinced of the importance and. urgency of elininating from the arsenals 01 States, 
through effective ueasures, such dangerous v.reapons of mass destruction as those using 
chemicaJ or bacteriological (biologicaj) agents,

Recognizing tha.t an agreen.ent on the prohibition of bacteriológica.! (biolog’ics.l) 
and toxin 'uea.pons represents a. first possible step towa.rds the a.chieveraent of 3.greement 
on effective nea.sures also for prohibition of the development, production and 
stockpiling of cheuiual wea.pons, and determined to continue negotiations to that end,
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Determined, for the salce of all manlcind, to exclude completel^’’ the possibility of 
bacteriological (biological) agents and toxins being used as weapons,

Convinced that such use would be repugnant to the conscience of manlcind and that 
no effort should be spared to minimize this risk,
Have agreed as follô is:

ARTICIE I
Each State Party to this Convention undertalces never in any circumstances to 

develop, produce, stockpile or othervnse acquire or retain:
(1) Microbial or other biological agents, or toxins whatever their origin or 

method of pi-oduction, of types a,nd in quantities that have no justifica,tion for 
prophylactic, protective or other peaceful purposes;

(2) Weapons, equipment or means of delivery designed to use such agents or toxins 
for hostile purposes or in a.rmed conflict.

ARTICbE II
Eoxh State Partj’- to this Convention undertalces to destroy, or to divert to peaceful 

purposes, as soon as possible.but not later than nine months after the entry into force
of the Convention all agents, toxins, weapons, equipment and means of delivery specified
in Article I of the Convention, which are in its possession or under its Jurisdiction or 
control. In implementing the provisions of this Article all necessary safety
precautions shall be observed to protect populations end the environment.

ARTIChË III
Each Stele Party to this Convention undertalces not to transfer to any recipient 

whatsoever, directly or indirectly, and nor in any we.y to assist, encourage, or induce 
any State, group of States or international oi-ganizalions to manufacture or otherwise 
acquire any of the argents, toxins, weapons, equipment or means of delivery specified in 
Article I of the Convention.

ARTICLE IV
Each State Party to this Convention shall, in accordance vjith its constitutional 

processes, take an;- necessary measures to prohibit and prevent development, production, 
stockpiling, acquisition or retention of the a,gents, toxins, weapons, equipment and 
means of delivery specified in Article I of the Convention, v.dthin the territor;' of such 
State, under its Jurisd-iction or under- its control anyv/here.

ARTICLE V
The States Parties to the Convention undertaJse to consult one another and to 

co-operate in solving any problems which may arise in relation to the objective of, or
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in the application of the provisions of, this Convention. Consultation and co-operation 
pursuant to this Article тг.у з-lso he mdertaken through appropriate international 
procedures within the framework of the United Nations and in 3.ccordance with its Charter.

ARTICLE vl
(1) Any State Party to the Convention vfhich finds that any other State Party is 

acting in breach of obligations deriving from the provisions of this Convention may 
lodge a complaint with the Security Council of the United Nations. Such a complaint 
should include all possible evidence confirming its validity, as well as a request for 
its consideration by the Security Council.

(2) Eaxh State Party to the Convention undertakes to co-operate in carrying out
any investigation which the Secui-ity Council ma.y initiate, in accordance with the 
provisions of the United Nations Charter, on the basis of the complaint received by the 
Council. The Security Council shell inform the States Parties to the Convention of the 
results of the investigation.

ARTICLE VII
Each State Party to the Convention 'undertakes to provide or su'pport assistance, in 

accox’uance with the United Nations Charter, to any Party to the Convention which so 
requests, if the Security Council decides that such party has been exposed to danger as 
a result of viola.tion of this convention.

ARTICLE VIII
Nothing in this Convention shall be interpreted an in any 'vg.y limiting or

detracting from the obligations assumed by any Sta.te under the Geneva Protocol of
17 June 1925 Lor the Prohibition of the Use in Vfar of nsph^otiating, Poisonous or Other 
Gases, and of Bacteriological Methods of Uarfare.

ARTICLE IX
Each State Party to this Convention a,xfirms the recognized objective of effective 

prohibition of cJfiemical weapons and, to this end, undertalœs to continue negotiations 
in good faith with a view to reaching early eigi’eement on effective measures for the 
prohibition of their development, production and stockpiling and for tlieir destruction, 
and on appropriate measures concerning eojiipment and means of delivery specif!calljr 
designed for the production or use of chemical agents for weapons purposes.

ARTICLE X
(1) The States Parties to the Convention xmdertalce to faxilitate, ?.nd have the 

right to participate in2 the fullest possible exchange of eq̂ uiprxent, materials and 
scientific and teclmological informalion for the use of bacteriological (biological)



agents and toxins for peaceful purposes. Panties to the Convention in a position to do 
so shall also co-operate in contributing individually or together with other States or 
intemational organizations to the further development and application of scientific 
discoveries in the field of bacteriology (biology) for prevention of disease, or for 
other peaceful purposes.

(2) This Convention shall be implemented in a manner designed to avoid hampering 
the economic or technological development of Steles Parties to the Convention or inter
national co-operation in the field of peaceful bacteriological (biological) activities, 
including the international exchange of bacteriological (biological) agents and toxins 
end equipment for the processing, use or production of bacteriological (biological) 
agents and toxins for peaceful purposes in accordance with the provisions of this 
Convention.

ARTICLE XI
Any State Pa,rty may propose amenct.ients to this Convention. Amendments shall enter 

into force for each State Party accepting the amendments upon their acceptance by a 
majority of the States Ps,rties to the Convention and thereafter for each remaining State 
Party on the dele of acceptance by it.

ARTICLE XII
Five years after the entry into foi-ce of this Convention, or earlier If it is 

requested by a majority of Pa,rties to the Convention by submitting э, proposal to this 
effect to the Depositary Goverrmients, a conference of Stales Parties to the Convention 
shall be held at Geneva, Switzerland, to review the operation of this Convention, with 
a vie'v to assuring that the purposes of the preamble and 4he provisions of the Convention,
including the provisions concerning negotiations on chemical w-eapons, are being realized.
Such review shall talce into account any nev; scientific and technological developments 
relevant to this Convention.

ARTICLE XIII
(1) This Convention shall be of unlimited duration.
(2) Each State Party to this Convention.shall in exercising its national

sovereignty have the right to withdraw' from the Convention if it decides that extra
ordinary events, related to the subject matter of this Convention, have jeopardized the 
supi-eme interests of its country. It shall give notice of such withdrav/al to all other 
States Parties to the Convention and to the United Nations Security Council three months 
in advance. Such notice shall include a statement of the extraordinary events it regards 
as having jeopardized its supreme interests.
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ARTICLE XIV
(1) This Convention sha.ll Ъе open to all States for signature. Any State which 

does not sign the Convention before its entry into force in accordance with paragraph 5 

of this Article raay accede to it at any time.
(2) This Convention shall be subject to ratification by signatory Sta.tes. 

Instruments of ratification and instruments of a.ccession shall be deposited with the
Governments of________       which are hereby designated the
Depositary Governments.

(3) This Convention shall enter into force after the deposit of the instruments 
of ratification by twenty-two Governments, including the Governments design8.ted as 
Depositaries of the Convention.

(4) For States whose instruments of ratification or accession are deposited, 
subsequent to the entry into force of this Convention, it shall enter into force on 
the da.te of the deposit of their instruments of ratification or accession.

(5) The Depositary Governments shall promptly inform all signatory and acceding 
States of the date of each signatxire, the date of deposit of each instrument of 
ra,tification or of accession and the da.te of the entrj* into force of this Convention, 
and of the receipt of other notices.

(6) This Convention shall be registered by the Depositary Governments pursuaJit 
to Article 102 of the Charter of the United Rations.

ARTICLE XV
This Convention, the Chinese, English, Pzench, Russian and Spanish texts of which 

are equally authentic, shall be deposited in the archives of the Deposita.ry Governments. 
Duly certified copies of this Convention shall be trajismitted by the Depositary 
Governments to the Governments of t.he signâtoi-y and acceding States.

In witness whereof the undersigued, duly a.uthorized, have signed this Convention.
Done i n __________ copies a,t  _____        ,

this  _______   day of  ,__     , _______.



.АШ'ШХ В
LIST OF WOEKIIIG BABERS AED OTHER БОСВМЕИТЗ 

On 16 Pebraaiy 1571, file Secretaiy-General of the United llations transmitted to 
the Co-Chairmen a letter'containing- the resolutions of the General Assembly listed in 
Part II of this report (CCD/318),^^

On 23 Februar^r 1971, the : representative of the United States of i\merica -subEiitted 
a message from President Uixon to the Conference of the Comi-nittee on Bisairaament
(CCD/319).^

On lîarch 2 1971, the representative of the ITetherlaxxds submitted, a Working Paper 
concerning the•Prohibition of Chemical V/arfare Agents (ССВ/320).-^

On 11' 1-fe.rch 1971, the representatives of Mexico, Sweden, and Yugoslavia submtted 
as a Confe-rence document- the Declaration on Реэхе and. Disarmament, presented to the 
President of the General Assembly and the Secretary-General of the United Hâtions by the 
ilobel Peace Prize Laureates, 21 September 1970 (CCD/521).^

On 16 I'larch 1971, the representative of Sweden submitted â V/orking Paper on a 
model for a comprehensive agreement concerning the prohibition of chemical and 
biological means of warfare (CCD/322).-^

On 18 March 1971, the representative of the ITetherlands submitted a Worl'd.ng Paper 
concerning seioraic detection and identification of underground nuclean- explosions
(GCD/323).^

On 30 March 1971, the representative of Si.-eden submitted a Working Paper on the 
destruction of chemical and biological means of warfare (CCD/324).-^

On 30 March 1971, the representatives of Bulgaria., Czechoslovalcia, Hungar-j'-, 
Mongolia, Poland, .Romania, and the Union of Soviet SociaTist pLepublics submitted a 
draft convention on the prohibition of the development, production and stockpiling of 
bacteriological (biological) weapons and toxins and on theii- destruction 
(GCD/325/Rev.r;:-).^

On 6 April 1971, the i-epresentative of the Union of Soviet SociaJist Republics 
submitted a letter to the Special Representative of the Secretary-General of the 
United Nations (CCD/326).



On 29' June 1971 > "the representative of Canada suomitted a ¥orlcing Paper on the
seismological detection and.identification of underground nuclear explosions
(CCD/527 and A d d . l ) . ^

On 29 June 1971> the representative of the United Arab Republic submitted a
Working Paper with sug’gestions in regard to the draft convention on the prohibition
of the development, production, and stoclqjiling of bacteriological (biological)
weapons and toxins and on their destruction (CCD/328)

On 29 June 1971? the representative of Sv/eden submitted a Working Paper on
seismological verification of a ban on underground nuclear weapons tests (CCD/329)

On 30 June 1971» the representative of.the United States of /unerica submitted a
Working Paper containing remarks of Dr. Stephan Lukasik, Director of the U.S. Advanced
Research Projects Agency, regarding research on seismic detection, location and
identification of earthqualces and explosions (CCD/330).~^

On 1 July 1971} the representative of Ital;' submitted a Working Paper on the
problems of underground nuclear explosions (CCD/331)*~^

On 5 July 1971 > the representative of the United Sta-tes of Jlmerica submitted a
Working Paper on chemical Tíarfare vei-ification (CCD/332).'^

On 6 July 1971? the representative of Sweden submitted a Working Paper on
aspects of the definition of "toxins" (CCD/ЗЗЗ)»"^

On 3 July 19715 the representative of Canada submitted a Working Paper on
atmospheric sensing and verification of a ban on devélopment, production and stockpiling
of chemical weapons (CCD/354)

On 8 July 1971? the representative of Italy subnrLtted a Working Paper on some
problems concerning the prohibition of chemical v/eapons (CCD/355)-“^

On 22 July 1971» the representative of Canada submitted a V/orking Paper on possible
* ^ /  

progress toi/ards the suspension of nuclear and thermonuclear tests (CCD/336).
On 5 August 19715 the representatives of Bulgaria, Czechoslovakia, Hungary,

Mongolia, Poland, Romania and the Union of Soviet Socialist Republics submitted a
revised draft convention on the prohibition of the development, production and
stockpiling of bacteriological (biological) and toxin vreapons and on theii-
destruction (CCD/337*)



On 5 August 1971» "fche representative of the United States of Merica submitted 
a draft convention on the prohibition of the development,., production and stockpiling 
of bacteriological (biological) and toxin weapons and on their destraction (ССВ/338-'0 

On 10 August 1971, the representatives of Hungary, Mongolia and Poland submitted 
a draft Security Council resolution in connexion with the draft convention on the 
prohibition of the development, production and stockpiling of bacteriological (biological) 
weapons and toxins and on their destruction (ССВ/339)«^/

On 12 August 1971} the representative of Pakistan submitted a Working Paper 
suggesting some provisions of a treaty banning underground nuclear weapon tests (CCD/340)«j^ 

On 17 August 1971> "bb-e representatives of Brazil, Burma, Ethiopia, India, Mexico, 
Morocco, Nigeria, Pakistan, Sweden, the Urdted Arab Republic and Yugoslavia submitted 
a V/orking Paper containing suggestions on desirable changes to the revised draft 
convention (CCD/337*) and the draft convention (ССИ/ЗЗЗ*) on the prohibition of the 
development, production and stockpiling of bacteriological (biological) and toxin 
weapons and on their destruction (CCD/34l)*f/

On 19 August 1971, the representative of Mexico submitted a Working Paper on some 
basic facts relating to the Treaty for the Prohibition of Nuclear Weapons in Latin America 
(Treaty of Tlatelolco) and its Additional Protocol II (CCD/342) .j</

On 24 August 1971» "the representative of Japan submitted a Working Paper on a 
biological approach to the question of verification on the prohibition of chemical 
weapons (GCD/343).^

On 24 August 1971> fhe representative of Japan submitted a V/orking Paper containing 
remarks of Prof. Shunichi Yamada of the University of Tokyo, concerning the question 
of verification on the prohibition of chemical weapons, presented at the informa-! 
meeting on 7 Jaly 1971 (CGD/344)

On 24 August 1971, the representative of Japan submitted-a Working Paper containing 
remarks of Lr. Shigeji Sujrehiro of the Japan Meteorological Agency, concerning the 
usefulness of the employment of ocean-bottom seismographs and a universally acceptable 
means of determining the magnitude of seismic events, presented at the informal 
meeting on 50 June 1971 (CGD/345).^
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On 24 August 1971, the representative of Mexico submitted a Viorking Paper 
containing a proposal for the inclusion of an additional article in the revised draft 
convention {GGD/337*) and the draft convention (CCD/338’0 the prohibition of the 
development, production and stockpiling of bacteriological (biological) and toxin 
weapons and on their destruction (CCD/346) .jî/

On 24 August 1971, the representative of Morocco submitted, a Workirg Paper 
suggesting improvements in the revised draft convention (CCD/337*) and the draft 
convention (CCD/338*) on the prohibition of the development, paxiduction and stockpiling 
of bacteriological (biological) and toxin weapons and on their destrucftion (ССР/347)-;í/ 

On 2 September 1971, the representative of Sweden submitted a Working Paper 
with suggestions as to possible provisions of a Treaty Banning Underground Nuclear 
Weapon Tests (revised version of the Swedish V/orking Paper StíDC/242, April 1, 1969) 
(CCD/348)

On 2 September 1971, the representative of the Netherlands submitted a Working 
Paper on the seismicity of the United States of America, the Union of Soviet Socialist 
Republics and China (CCD/349).f/

On 7 September, the representative of the Soviet Union submitted a letter to the 
Special Representative of the Secretary-General of the United Nations (CCD/35O).

On 23 September 1971, the representative of the United Kingdom submitted a 
Working Paper containing comments on the Canadian study of the seismological detection 
and identification of underground nuclear explosions (OCD/327) and on its implication 
for the expanded seismic array system outDined in the United Ilingdom V/orking Paper 
CCD/296 (CCD/351).f/

On 28' September 1971, the representatives of Argentina, Brazil, Burma, Egypt, 
Ethiopia, India, Mexico, Morocco, Nigeria, Pakistan, Sweden axd Yugoslavia submitted a 
joint mémorandum on the prohibition of the development, production and stockpiling of 
chemical weapons and on their destruction (CCD/552).;^

On 28 September 1971, the representatives of Bulgaria, Cenada, Czechoslovakia, 
Hungary, Italy, Mongolia, Netherlands, Poland, Romania, Union of Soviet Socialist 
Republics, United Kingdom, and United States of America submitted a draft convention on 
■the prohibition of the development, production and stockpiling of bacteriological 
(biological) and toxin weapons and on their destruction (ССР/353) »'"~'̂/

On 30 September 1971, th-e represent.ativt-s of Burma, Egypt, Ethiopia, Mexico, Morocco, 
Nigeria, Pakistan, Sweden and Yugoslavia submitted a joint memorandum on a comprehensive 
test ban treaty (CCD/354) .f/

Indicates Conference documents which are attached as Jinnex C. 
Conference document which is attached as Armex a .
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C O N F E R E N C E  O F  T H E  C O M M I T T E E  O N  O I S A R M A M E N T  ccd/318
23 February 1971 
Original: ENGLISH

LETTER DATED I6 FEBRUARY 1971 FROM THE SECRETARY-GENERAL OF 
THE UNITED NATIONS TO THE CO-CHAIRMEN OF THE CONFERENCE OF 
THE COMMITTEE ON DISARMAMENT TRANailTTING THE RESOLUTIONS ON 
DISARMAMENT AND OTHER RESOLUTIONS RELATING THERETO ADOPTED 

BY THE CffiNERAL ASSEMBLY AT ITS TlffiNTY-FIFTH SESSION

I have the honour to transmit herevdth the following resolutions adopted by the 
General Assembly at its tvienty-fifth session which entrust specific responsibilities to 
the Conference of the Committee on Disarmament:

A/RES/2661 (XXV) - "Question of general and complete disarmament",
together liith document A/8191 and Corr.l, referred 
to therein.

A/RES/2662 (XXV) - "Question of chemical and bacteriological
(biological) weapons".

A/RES/2663 (XXV) - "Urgent need for■suspension of nuclear and thermo
nuclear tests".

A/RES/2667 (XXV) - "Economic and social consequences of the armaments
race and its extremely harmful effects on world 
peace and security".

I would dràw attention, in particular, to the following specific references to the 
Conference of the Ccmimittee on Disai-maraenc contained in the above resolutions:

In A/RES/2661 С (XXV.), operative paragraph 1, urging the Conference to make 
more intensive efforts to bring about a faster pace towards the achievement of 
disarmament measures; operative paragraph 2, expressing the General Assembly's 
appreciation for documents submitted át the Conference, including the working 
papers on a comprehensive programme of disarmament submitted by the Netherlands 
(CCD/276) and by Italy (CGD/3O9), and the draft comprehensive programme of 
disarmament submitted by Mexico, Sv/eden and Yugoslavia (CCD/313), and of the 
comprehensive programme of disarmament submitted to the General Assembly by 
Ireland, Mexico, Morocco, Pakistan, Sweden and Yugoslavia (a/8191); and 
operative paragraph 3, recommending to the Conference that it take into account

GE.71-U86



in its future work and its negotiations document A/8191 and Corr.l as well as 
other disarmament suggestions presented or to be presented in the future.

In A/RES/2662 (XXV), operative paragraph 6, requesting the Conference of 
the Committee on Disarmament to continue its consideration of the problem of 
chemical and bacteriological (biological) methods of warfare, with a view to 
prohibiting urgently the development, production and stockpiling of those 
weapons and to their elimination from the arsenals of all States; operative 
paragraph 7, requesting the Conference to submit a report on the results 
achieved to the General Assembly at its twenty-sixth session; and opèrative 
paragraph 8, requesting the Secretary-General to transmit to the Conference 
all documents and records of the First Committee relating to questions 
connected -with the problem.

In A/RES/2663 A (XXV), operative paragraph 2, urging Governments to 
consider methods of improving their capability to contribute seismic data, 
taking into account̂  the suggestions contained in the docruments annexed to 
the report of the Conference of the Committee on Disarmament; and operative 
paragraph 3, inviting members of the Conference to co-operate in further study 
of this issue.

In A/RES/2663 В (XXV), operative paragraph 3> requesting the Conference of 
the Committee on Disarmament to continue, as a matter of urgency, its 
deliberations on a treaty banning undergroimd nuclear weapon tests, taking into 
accotmt the prcposalá already made in the Conference as vail as the views 
expressed at the twenty-fifth session of the General Assembly, and to submit to 
the Assembly at its twenty-sixth session a special report-on the results of its 
deliberations.

In A/RES/2667 (XXV), operative paragraph 2, requesting the Conference of 
the Committee on Disarmament to continue to pay urgent attention to all 
qiiescions meant to put an end to the aims race, particularly in the nuclear 
field.
In connexion with operative paragraph 8 of Д/КЕЗ/2бб2 (XXV), the relevant 

documents and records of the First Committee of the General Assembly are the following: 
A/8059; A/8136; A/C.I/L.526; A/C.1/L.527; A/C.1/L.533; A/C.1/PV.1748-1762;
A/C.l/PV.1765. All these documents and records were distributed during the 
twenty-fifth session of the General Assembly to all Members of the United Nations, 
including all the members of the Conference of the Committee on Disarmament.



A/RES/2664. (XXV) 

A/KES/2665 ÍXXV)

I also have the honour to transmit herev/ith, for the information of the members of 
the Conference of the Ccramittee on Disarmament, the following resolutions adopted by 
the General Assembly at its twenty-fifth session which deal with disarmament matters: 

А/НЕЗ/266Ю (XXV) - "Treaty on the Prohibition of the Emplacement of
Nuclear Weapons and Other Weapons of Mass Destruction 
on the Sea-Bed and the Ocean Floor and in the Subsoil 
Thereof".
"Implementation of the results of the Conference of 
Non-Nuclear-Weapon States".
"Establishment, xvithin the framework of the 
International Atomic Energy Agency, of an international 
service for nuclear explosions for peaceful purposes 
under appropriate international control".
"Status of the implementation of General Assembly 
resolution 24.56 В (XXIII) concerning the signature 
and ratification of Additional Protocol II of the 
Treaty for the Prohibition of Nuclear V/eapons in 
Latin America (Treaty of Tlatelolco)".

I am also annexing, for the information of the Conference, a list of other 
resolutions adopted by the General Assembly at its twenty-fifth session which make 
references to disarmament matters, quoting in each instance the relevant paragraphs. 

Accept,, Sirs, the assxrrances of my highest consideration

A/RBS/2666 (XXV)

(Signed) U Thant
Secretary-General
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RESOLUTIONS ADOPTED BY THE GENERAL ASSEMBLY 

/рп the report of the First Committee (a/8198_)_7 

2661 (XXV). General and complete disarmament

The General Assembly,
Convinced of the necessity, for the very survival of mankind, of bringing 

the nuclear arms race to an immediate halt.
Recalling its resolutions 2k^6 D (XXIIl) of 20 December I968 and 

2602 A (xnv) of 16 December I969,
Noting with satisfaction the continuation nf bilateral negotiations between 

the Governments of the Union of Soviet Socialist Republics and the United States 
of America on the limitation of offensive and defensive strategic nuclear- 
weapon systems.

Believing that the possibilities for rapid success in these negotiations 
would increase if steps were taken now by the nuclear-weapon Powers to halt 
the development of new nuclear weapons.

Urges the Governments of the nuclear-weapon Powers to bring about an 
immediate halt in the nuclear arms race and to cease all testing as well as 
deployment of offensive and defensive nuclear-weapon systems,

1919th plenary meeting,
7 December 1970»
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The General Assembly,
Noting that all States have the inalienable right to develop research, 

production and use of nuclear energy for peaceful purposes without discrimination.
Aware of the development of new techniques for uranium enrichment,

, Considering that these new techniques may contribute to the promotion of 
the use of nuclear energy for peaceful purposes.

Considering also that material produced by these new techniques may be 
diverted for weapons purposes unless subject to effective safeguards.

Noting that the International Atomic Energy Agency is engaged in the study 
of safeguards under the Treaty on the Non-Proliferation of Nuclear Weapons,

1. Requests the International Atomic Energy Agency to pay attention 
also to the safeguards required with respect to new techniques for uranium 
enrichment;

2. Further requests the International Atomic Energy Agqncy to inform the 
General Assembly at its twenty-sixth session on Its consideration of this 
subject.

1919th plenary meeting,
7 December 1970•

The General Assembly,
Recalling its resolutf on 2б02 E (XXIV) of I6 December I969,
Further recalling its resolution 1722 (XVl) of 20 December 1961, by which 

it welcomed the joint statement of agreed principles for disarmament 
negotiations, submitted on 20 September I96I by the Union of Soviet Socialist 
■Republics and the United States of America,—'̂

Reaffirming once aggaln the responsibility of the United Nations in the 
attainment of general and complete disarmament, which Is the most Important 
question facing the world today.

Considering that it has declared the decade of the 1970s ss the 
Disarmament Decade,

1/ Official Records of the General’Assembly, Sixteenth Session, Annexes,
agenda item 19, document A/4379. //...



Having considered the working papers on a comprehensive progratmiie of
disarmament submitted by the Netherlands on 2k February 1970—^ and by Italy
on 19 August 1970,-/ the draft comprehensive programme of disarmament

к/submitted by Mexico, Sweden and Yugoslavia on 27 August 1970- to the 
Conference of the Committee on DisartnaiLent,

Having considered also the opinions expressed in the debates of the 
Conference of the Committee on Disarmament and of the First Committee 
concerning the question of a comprehensive programme of disarmament,

1. Urges the Conference of the Committee on Disarmament to make more
intensive efforts to bring about a faster pace towards the achievement of
disarmament measures;

2. Expresses Its appreciation of the important and constructive documents
and views submitted at the Conference of thé Committee on Disarmament, including
the working papers on a comprehensive programme of disarmament submitted by the 
Netherlands on 2k February 1970 and by Italy on I9 August 1970 and the draft 
comprehensive programme of, disarmament submitted by Mexico, Sweden and 
Yugoslavia on 27 August 1970, and of the comprehensive programme of 
disarmament submitted to the General Assembly by Ireland, Mexico, Morocco,
Pakistan, Sweden and Yugoslavia on 1 December 1970;—'̂

3 . Recommends to the Conference of the Committee on Disarmament that it
take into account in its further work and its negotiations document A/819I and
Corr.l as well as other disarmament suggestions presented or to be presented 
in the future.

1919th plenary meeting,
7 December 1970»

2/ A/8059, annex C, document CCD/?76.
5/ Ibid., document CCD/3O9.
k/ Ibid., document. CCD/313.
5/ А/З191 and Corr.l.
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QUESTION OF иЖЕРАЕ AND COMPLETE DISARMAMENT

Letter dated 1 December 1970 from the representatives of Ireland,
Mexico, Morocco, Pakistan, Sweden and Yugoslavia to the United 

Nations addressed to the Secretary-General

On behalf of our six delegations, the undersigned have the honour to request 
that the attached "Comprehensive programme of disarmament" be i-eproduced and 
circulated as an official document, of the General Assembly, with an A/- symbol.

(Signed) Cornelius C. CREMIN 
Ireland

Elisa AGUIRRE 
Mexico

Ahmed Taibi ВЖН1МА 
Morocco

Agha SHAHI 
Pakistan

Olof RYDBECK 
Sweden

Lazar MOJSOV 
Yugoslavia
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Comprehensive programme of disarmament 

INTRODUCTION

The present coraprehen;:,ive progi-amme of disarmament has been elaborated in 
compliance with the request made by the General Assembly in resolution 2б02 E (XXIV) 
approved on l6 December 19^9, by which it declared the decade of the 1970s as a 
Disarmament Decade.

In the light of the contents of that resolution it would seem fully justified 
to state that the request of the General Assembly implies that the comprehensive 
programme of disarmament should embrace not only the work of the Conference of the 
Committee on Disarmament but all negotiations and other acts on bhis matter, in 
whatever forum and form they may bake place, and that the programme should include 
effective procedures in order to facilitate the co-ordination of such activities 
and ensure that the United Nations General Assembly be kept informed on their 
progress so as to permit it the proper performance of its functions, including the 
constant evaluation of the situation.

It seems advisable to point out that the term "disarmament" is used here in 
the same manner as it has been in the various forums of the United Nations, that 
is, as a generic terra which encompasses and may designate any type of measures 
relating to the matter, whether they are measures for the prevention, the 
limitation, the reduction or the elimination of armaments, or the reduction of. 
military forces.

I . OBJECTIVE

The aim of the comprehensive programme is to achieve tangible progress in 
order that the goal of general and complete disarmament under effective 
international control may become a reality in a world in which international peace 
and security prevail, and economic and social progress are attained.

II. PRINCIPLES

1. The measures in'the comprehensive programme should be carried out in 
accordance with the Joint Statement of Agreed Principles for Disarmament

/,..



Negotiations of September I96I; taking into account the obligations undertaken in 
various treaties on disarmament and the relevant resolutions of the United Nations, 
and all new elements and possibilities in this area.
2. The highest priority should be given to disarmament measures dealing with 
nuclear and chemical and biological weapons.
3 . The problem of general and complete disarmament should be given intensive 
treatment, parallel to the negotiations of partial disarmament measures, including 
measures to prevent and limit armaments and measures to reduce armaments, in order 
to facilitate further clarification of positions and possibilities, including the 
revision and updating of the existing draft treaties submitted by the Union of 
Soviet Socialist Republics and the United States of America respectively, or the 
submission of new proposals.
4. The principle of balanced disarmament should be kept in mind. It concerns 
both a numerical decrease of men in arms and types of arms to prefixed levels, and 
packages of disarmament measures by which an over-all balance is achieved that is 
judged by all parties to be satisfactory in the light of their own security. 
Particular efforts will have to be undertaken by militarily important Powers in 
order to reduce the gap that exists between them and other counti’ies. It is 
understood that the final solution of the limitation and reduction of conventional 
armaments can only be obtained within the framework of general and complete 
disarmament.
5 . Verification methods form an indispensable part of disarmament measures. When 
elaborating such methods it must be rec.3gnized that a 100 per cent certainty can 
never be obtained by any such system. A single method of control is rarely 
sufficient. As a rule, a combination of several methods should be employed, 
mutually reinforcing one another in order to achieve the necessary assurances that 
a certain disarmament measure is being observed by all parties.
6. The comprehensive programme is correlated with other United Nations programmes 
for peace-keeping and international security. Progress in the former should.,-not, 
however, be made dependent on progress in the latter and vice vei-sa.
7 . The necessity should be kept in mind of avoiding, when concluding disarmament 
agreements, any adverse effects on the- scientific, technological or economic 
future of nations.



8. A substantial portion of the savings derived from measures in the field of 
disarmament should be devoted to promoting economic and social development, 
particularly in the developing countries.
9. In disarmament agreements every effort should be made not to prejudge or 
prejudice juridical or other unresolved issues in any outside field.
10. Concerted efforts should be made to associa,te militarily significant States, 
in particular all nuclear-weapon Powers, with the negotiations for disarmament.
11. Thé United Nations, which nas specific responsibility for disarmament under 
the Charter, should be kept informed of all efforts thereon, whether unilatei-al, 
bilateral or multilateral.
12. Public opinion should be given adequate information about armament and 
disarmament, so that it might bring its influence to bear on the strengthening of 
disarmament efforts.

III. ELEMENTS AND PHASES OF'THE PROGRAMME

A . Disarmament treaties in force or in preparation

1. The results achieved so far in the disarmament field and the agreements 
anticipated for the immediate future consist of partial or collateral measures, 
facilitating and forming part of the final aim of general and complete disarmament 
under effective international control. Such results consist mainly c?f the following 
treaties:

(a) The Protocol for the Prohibition of the Use in War of Asphyxiating, 
Poisonous or Other Gases, and of Bacteriological Methods of Warfare 
of 1925;

(b) The Antarctic Treaty of 1959;
(c) The Treaty Banning Nuclear-Weapon Tests in the Atmosphere, in Outer 

Space and under Water of 196З;
(d) The Agreement on the Rescue of Astronauts, the Return of Astronauts and 

the Return of Objects Launched into Outer Space of I967;
(e) The Treaty for the Prohibition of Nuclear Weapons in Latin America and 

its two additional Protocols of I967;
(f) The Treaty on the Non-Proliferation of Nuclear Weapons of I968.



Particular attention should be paid to the fulfilment of the obligations arising 
from these treaties, to the review conference provided for in some of them, and, 
when that is the case, to the adoption of measures intended to complete them.
2. Efforts and negotiations to reach agreement at an early stage of the 
Disarmament Decade on treaties and conventions whose contents have been for some 
time under consideration by the General Assembly, the Conference of the Committee 
on Disarmament anu other competent international forums should be urgently 
intensified. This work has included consideration of;

(a) The prohibition of the development, production and stockpiling of 
chemical and biological weapons and the destruction of existing stocks of such 
weapons;

(b) Further measures in the iield of disarmament for the prevention of an 
arms race on the sea-bed and the ocean floor, and the subsoil thereof; and

(c) The ban on underground nuclear-weapon tests

3. Other measures of disarmament

1. Prevention and limitation of armaments

The possibilities of giving effect as soon as possible to the measures 
specified below should be the object of persistent scrutiny and negotiation.

(a) Nuclear weapons

(i) A moratorium or, cessation of testing and deploying new.strategic 
nuclear-weapon systems;

(li) The .cessation of production of fissionable material for military
purposes and the transfer of existing stocks to civilian uses;

(iii) A freeze or limitation on the deployment of all types of nuclear weapons;
(iv) The conclusion of regional agreements for the establishment of additional 

nuclear-weapon free-zones;
(v) A solution of the problem concerning the prohibition of the use of, or 

the threat to use, nuclear weapons.



(b) Conventional armamenbs aiicl armed forces

(i) Further prohibitions of the use for military purposes of the sea-bed 
and the ocean floor, ancl the subsoil thereof;

(ii) The establishment of ceilings on the level and. types of conventional 
armaments and the number of armed forces;

(iii) Restrictions on the ci’eation of forèign military bases and the
stationing of troops and military equipment in foreign territories;

(iv) Convening of regional conferences at the initiative of the States of 
the region for the prevention and limitation of armaments.

2. Reduction of all armaments, armed forces and military expenditures

Ab the appropriate stage in the disarmament negotiations, ways and means of 
carrying out the following measures should be thoroughly explored and actively 
negotiated;

(a') Gradual reductions in nuclear armaments;
(b) Gradual reductions in conventional armaments and armed forces;
(c) The conclusion of regional non-aggression, security and disarmament 

treaties at the initiative of the States concerned;
(d) Gradual withdrawal of troops and bases from foreign territories;
(e) Reduction in military expenditures.

3. Elimination of armaments

In accordance with the Joint Statement of Agreed Principles for Disarmament 
Negotiations of I96I, the final stage of the comprehensive programme, should be 
the conclusion of a treaty ,on general and complete disarmament under effective 
international control, providing for the prohibition and elimination of nuclear 
weapons and the reduction of conventional armaments and armed forces to levels
required for the maintenance of internal order and for international peace-keeping.

IV. PEACE-KEEPING AND SECURITY

1. It is recognized that there is a close interrelationship among disarmament, 
international security, the peacéful settlement of disputes and a climate of 
confidence.



2. During the period of the negotiations for the disarmament measures listed 
above, there should be parallel negotiations in the appropriate forums for the 
establishment or development of United Nations peace-making and peace-keeping 
machinery and procedures in order to increase and ensure the maintenance of 
international peace and security.
3. Agreement on such measures will facilitate the success of disarmament efforts, 
just as the adoption of disarmament measures will create favourable conditions for 
the strengthening of international security. Nevertheless, as has already been 
pointed out above, progress in one of these.categories of measures should not be 
made dependent on progress in the other, and vice versa. '

V . PROCEDURE

1. The General Assembly should consider annually the progress made in the 
implementation of the comprehensive programme. Every three years, the General 
Assembly should review the comprehensive programme and revise it as warranted.
This will entail an evaluation of the over-all situation.in the field of 
disarmament and a comparison between the development in regard to armaments and 
disarmament. The United Nations Disarmament Commission might be reactivated and 
entrusted with a part of this task.
2. The practice of - requesting the Secretary-General to prepare, with the 
assistance of expert consultants, authoritative studies on concrete questions 
relating to the arms race and disarmament should be continued.
3. The advisability of carrying out studies by qualified groups of experts on 
specific problems of disarmament, which warrant it, should be carefully explored 
in the Conference of the Committee on Disarmament.
4. There should, be more confei-ences and scientific exchanges among scientists and 
experts from various countries on the problem of the arms race and disarmament.
5. Universities and academic institutes should be encouraged to establish 
■continuing courses and seminars to study problems of the arms race, military 
expenditures and disarmament.
6. The increased exchanges and publications of relevant information and data 
should lead to greater openness, to the establishment of greater confidence among 
States and increased knowledge and. interest in these matters among the public.
7. The feasibility of convening, in due time and after appropriate preparatory 
work, a world disarmament conference of all States should be thoroughly studied.
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QUESTION OF GENERAL AND COMPLETE DISARMAMENT
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Corrigendum
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In paragraph 1 (d), the title should read:
"The Treaty on Principles Governing the Activities of States in the 
Exploration and Use of Outer Space, including the Moon and Other Celestial 
Bodies of 1967".
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RESOLUTION ADOPTED BY THE GENERAL ASSEMBLY 

/ o n  the report of the First Committee (a/8179)/

2662 (]vXV). Question of chemical and bacteriological 
(biological} weapons

The General.Assembly,
Mindful of the increasing concern of the international ccnmiunity over 

developments in the field of chemical and bacteriological (biological) weapons.
Recalling its resolutions 2454 A (XXIIl) of 20 December I968 and 

26i3 В (XKIV) of 16 December I969,
Having considered the report of the Conference of the Committee on 

Disarmament,—^
Noting the report entitled Chemical and■Bacteriological (Biological) Weapons 

and the Effects of their Possible Use,-^ prepared by the Secretary-General in 
accordance with General Assembly resolution A (XXIIl), with the assistance of
consultant experts, and the report of the World Health Organization's group of 
consultants entitled Health Aspects of Chemical and Biological Weapons

1/ A/8059.
2/'' United Nations'publlcaticpn. Sales No.: E.69.1 .2 4. 
3/ World Health Organization (Geneva, 1970).
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Deeply convinced that the prospects for international peace and security, as
well as the achieveiuent of the goal of general and complete disarmament under
effective international control, would he enhanced if the development, production
and stockpiling of chemical and bacteriological (biological) agents for purposes
of war were to end and if those agents were eliminated from all military arsenals.

Conscious of the need to maintain inviolate the Protocol for the Prohibition
of the Use in .,'ar of Asphyxiating, Poisonous or Other Gases, and of Bacteriological

h/Methods of .'arfare, signed at Geneva on 17 June 1925,— and to ensure its universal 
applicability.

Conscious of the urgent need for all States that have not already done so to 
accede to the Geneva Protocol of 1925,

1 . Reaffirms its resolution 21б2 В (XXl) of 5 December I966 and calls anew 
for the strict observance by all States of the principles and objectives of the 
Protocol Xpv the Prohibition of the Use in War of Asphyxiating, Poisonous or Other 
Gases, and of Bacteriological Methods of Warfare, signed at Geneva on
17 June 1923;

2 . Invites all States that have not already done so to accede to or ratify 
the Geneva Protocol,

3. Takes note of:
(a) The revised draft Convention for the Prohibition of Biological Methods 

of Warfare,—^suomitted on I8 August 1970 to the Conference of the Committee on 
Disarmament by the United Kingdom of - Great Britain and Northern Ireland;

(b) The revised draft Convention on the Prohibition of the Development, 
Production and Stockpiling of Chemical and Bacteriological (Biological) Weapons 
and on the Destruction of .Such Weapons,^ submitted cn 23 October 1970 to the 
General Assembly at its twenty-fifth session by Bulgaria, the Byelorussian Soviet 
Socialist Republic, Czechoslovakia, Hungary, Mongolia, Poland, Romania, the 
Ukrainian Soviet Socialist Republic and the Union of Soviet Socialist Republics;

4/ League of Nations, Treaty Series, vol. XCIV (1929), No. 2138.
5_/ A/8059, annex'C, document CCD/255/Pev.2 .
6/ A/8136.



(c) The working papers, expert views and suggestions put forward in the 
Conference of the Committee on Disarmament and in the First Coimnittee;

4 . Takes further note of the Joint memorandum on the question of chemical 
and bacteriological (biological) methods of warfare,—/ submitted on 25 August 1970 

to the Conference of the Committee on Disarmament by Argentina, Brazil, Burma, 
Ethiopia, India, Mexico, Morocco, Nigeria, Pakistan, Sweden, the United Arab 
Republic and Yugoslavia;

5. Commends the following basic approach, contained In the Joint memorandum, 
for reaching an effective solution to the problem of chemical and bacteriological 
(biological) methods of warfare;

(a) It is urgent and important to reach agreement on the problem of chemical 
and bacteriological (biological) methods of warfare;

(b) Both chemical and bacteriological (biological) weapons should continue 
to be dealt with together in taking steps towards the prohibition of their 
development, production and stockpiling and their effective elimination from the 
arsenals of all States;

(c) The issue of verification is important in the field of chemical and 
bacteriological (biological) weapons, and verification should be based on a 
combination of appropriate national and international mèasures, which would 
complement and supplement each other, thereby providing an acceptable system that 
would ensure the effective implementation of the prohibition;

6. Requests the Conference of the Committee on Disarmament to continue Its 
consideration of the problem of chemical and bacteriological (biological) methods 
of warfare, with a view to prohibiting urgently the development, production and 
stockpiling of those weapons and to their elimination from the arsenals of all 
States;

7 . Requests the Conference of the Committee on Disarmament to submit a 
report bn the results achieved to the General Assembly at its twenty-sixth session;

8. Requests the Secretary-General to transmit to the Conference of the 
Committee on Disarmament all documents and records of the First Committee relating
t̂o questions connected with the problem of chemical and bacteriological (biological) 
methods of warfare.

1919th rlenarv meeting,
7 December 1970•

7 / - A/8059, annex C, document CCD/ЗЮ.
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RESOLUTIONS ADOPTED BY THE GENERAL ASSEMBLY 
/Ziï the report of the First Committee (A/8i80_)7 

2663 (xxv). Urgent need for suspension of nuclear and thermonuclear tests

A
The General Assembly,
Recognizing the urgent need for the cessation of nuclear and thermonuclear 

weapon tests, including those carried out underground,
Taking into account the determination expressed by the parties in the 

preamble of the Treaty Banning Nuclear Weapon Tests in the Atmosphere, in Outer 
Space and under Water, signed in Moscow on 5 August 1963, ^  to continue 
negotiations to achieve the discontinuance of all test explosions of nuclear 
weapons for all time,

Taking also into account the undertaking by the parties in article VI of 
the Treaty on the Non-Proliferation of Nuclear Weapons to pursue negotiations 
in good faith on effective measures relating to the cessation of the nuclear 
arms race at an early date and to nuclear disarmament, and on a treaty on general 
and complete disarmament under strict and effective international control.

Recalling its resolutions 2163 (XXl) of 5 December I966, 23I+3 (XXIl) of 
19 December- 1967, 2455 (XXIIl) of 20 December I968 and 2боА (XXIV) of 
16 December I969,

Recalling further that in the above-mentioned resoluTions the General 
Assembly expressed the hope that States would contribute to an effective 
Intfirnatiorial exchange of seismic data.

1 /  United N ations. Treaity S e rie s ¿ vo l. tó o  (19 63), Np.6961+,

70-30256



к1ш^12бв-9 (XXV) 
;е 2

Noting the responses submitted up to the present date to the request for 
information circulated by the Secretary-General pursuant to resolution
2 6 0 k (XXIV),^

Having considered the report submitted on 11 September 1970 by the 
Conference of the Committee on Disarmament,^ and in particular the annexes 
tl..oreto concerned with facilitating the achievement of a comprehensive test 
ban through.the international exchange of seismic data,

1 . Expresses its appreciation of the Information received thus far in 
response to the request made by the Secretary-General pursuant to General 
Assembly resolution 26o k (XXIV);

2 . Urges Governments to consider and, wherever possible, to implement 
methods of improving their capability to contribute high-quality seismic data 
with assured international availability, taking into account the suggestions 
contained in the documents annexed to the report of the Conference of the 
Committee on Disarmament, and invites■those Governments that are in a position 
no do so to consider lending their assistance . in the improvement o:f world-wide 
seismological capabilities in order to facilitate, through the assured 
international availability of seismic data, the achievement of a comprehensive 
test ban;

3. • Invites members of the Conference of the Ccmmittee on Disarm.ament 
to co-operate in further study of this issue.

19I9~bh plenary meeting,
7 December 1970.

В

The General Assembly,
Having considered the question of the urgent need for suspension of nuclear 

and thermonuclear tests and the report of the Conference of the Committee on 
Disdrmament,—/

^  A/7967 and Add.l, Add.2, Add,3 and Corr.l and 2, Add.h, Add, 5 and 
Corr.l and 2.

3/ a/8059•



Recalling its resolutions 1762 (XVIl) of 6 November I962, 19IO (XVlIl) of 
27 November 1965, 2052 (XX) of 3 December I965, 2163 (XXl) of 5 December I966, 
2343 (XXII) of 19 December 1967, 2455 (XXIIl) of 20 December 1968 and 
2604 В (XXIV) of 16 December 1969,

Noting with regret that all States have not yet adhered to the Treaty 
Banting Nuclear VJeapon Tests in the Atmosphere, in Outer Space and under Water, 
signed in Moscow on 5 August 1965,-'̂

Noting with increasing concern that nuclear weapon tests in the atmosphere 
and underground are continuing.

Taking into account that several concrete suggestions have been set forth 
in the Conference of the Committee on Disarmament as to possible provisions in 
a treaty banning underground nuclear weapon tests,

1. Urges all States that have not yet done so to adhere without further 
delay to the Treaty Banning Nuclear Weapon Tests in the Atmosphere, in Outer 
Space and under Water,

2 . Calls upon all nuclear-weapon States to suspend nuclear weapon tests 
in all environments;

3. Requests the Conference of the Committee on Disarmament to continue,
as a matter of urgency, its deliberations on a treaty banning underground nuclear 
weapon tests, taking into account the proposals already made in the Conference 
as well as the views expressed at the current session of the General Assembly, 
and to submit to the Assembly at its twenty-sixth session a special report on 
the results of its deliberations.

1919th plenary meeting,
7 December 1970•

^  United Nations, Treaty Series, vol. 480 (1963), No.6964.
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RESOLUTION ADOPTED BY THE GENERAL ASSEMBLY

¿ o n tne report of the First Committee (a/8i8L_)/

2667 (XXV). Economic and social consequences of tne armaments 
race and its extremely Viarmful effects on world 
peace and sccn.rity

The General AsseirLly,
Conscious of tne tnreat to manKind posed by the ever-spiralling arms race, 

especially in view of the existing large stockpiles of and impending new oualitative 
aivances in nuclear armaments,

Av.: a re tnat v;orld military expenditures nave been continuously increasing, ■ in 
spite of tne achievements in the field of arms .limitation and disarmament during 
tne 196*5,

Convinced that' unless vigorous measures are taken i..’ithout delay to stop the 
arms race and to maKe concrete progress towards di.sarmament, giving tne hignest 
priority to nuclear disarmament, military expenditure is likely to increase at an 
even ■ gr'Oater rate during the 1970s,

Deeply concerned that the arms race, nuclear and conventional, constitutes one 
of the heaviest burdens which peoples everywhere nave to bear and that it absorbs 
immense material wealth, human energy and intellectual resources.

Deeply convinced that the elimination of the enormous waste of wealth and 
talent on the arms race, which is detrimental to the economic and social life of
all States, would h.ave s positive impact, especially on the develepiin.g countries,
where the need for skilled personnel and the lack of matei-ial and financial
reso'arces are mo.'-'t keenly felt,

71-00112 /...



Convinced that a halt in the arms race, a reduction of military expenditures 
and concrete progress towards disarmament would greatly facilitate the 
achievement by nations of their economic and social goals and vrould contribute 
effectively to the improvement of international relations and the maintenance of 
world peace apd security,

Conscious that it is the fundamental task of the United Nations to promote, 
in accordance with the Charter, the establishment and. maintenance of international 
peace and security with tne■least diversion for armaments of the world's hujman.and 
economic resources,

Determined to take appropriate steps to bring the arms race to a nalt and to 
make progress towards general and complete disarmament, which is the most important 
question facing the world today.

Wishing to promote the elaboration and implementation of a comprehensive 
programme for disarmament, wnich would also facilitate the United Nations 
development programmes, during the 1970s,

Believing that thorough consideration of tne main aspects of the arms race 
would facilitate a better understanding and evaluation of its negative consequences 
and of the great dangers with which it is fraught,

1. Calls upon all States to take effective steps for tne cessation and
reversal of the arms race and for the achievement of steady progress in the field
of disarmament;

2. Requests the Conference of the Committee on Disarmament to continue to 
pay urgent attention to all questions meant to put an end to the arms race, 
particularly in the nuclear field;

5 . Requests the Secretary-General to prepare, with the assistance of 
qualified consultant experts appointed by him, a report on the economic and social 
consequences of the arms race and of military expenditures;

4 . Calls upon all Governments to extend their full co-operation to the
Secretary-General to ensure that the study is carried out in tne most effective.v/ay;

5. Calls upon non-governmental organizations and international institutions 
and organizations to co-operate with the Secretary-Gerieral in the prepai-ation of 
the report;

6 . Requests that the report be transmitted to the General Assembly in time 
to permit its consideration at tne twenty-sixth session.

1919th plenary meeting,
7 December 1970.
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RESOLUTION ADOPTED BY THE GENERAL ASSEMBLY

/pn the report of the First Committee (A/8198//

2660 (xxv). Treaty on the Prohibition of the Emplacement of 
Nuclear Weapons and Other Weapons of Mass 
Destruction on the Sea-Bed and the Ocean Floor 
and in the Subsoil Thereof

The General Assembly,
Recalling its resolution 2^02 F (XXIV) of l6 December I969,
Convinced that the prevention of a nuclear arms race on the sea-bed and the 

ocean floor serves the interests of maintaining world peace, reducing international 
tensions and strengthening friendly relations among States,

Recognizing the common interest of mankind in the reservation of the sea-bed 
and the ocean floor exclusively for peaceful purposes,

Having considered the report of the Conference of the Committee on 
Disarmament,—'̂ dated 11 September 1970, and being appreciative of the work of the 
Conference on the draft Treaty on the Prohibition of the Emplacement of Nuclear 
Weapons and Other Weapons of Mass Destruction on the Sea-Bed and the Ocean Floor 
and in the Subsoil Thereof, annexed to the report.

Convinced that this Treaty-will further the purposes and principles of the 
Charter of the United Nations,

1. Commends the Treaty on the Prohibition of the Emplacement of Nuclear 
Weapons and Other Weapons of Mass Destruction on the Sea-Bed and the Ocean. Floor and 
in the Subsoil Thereof, the text of which is annexed to the present resolution;

1/ A/8059.

7 1 -0257^ /...



2 . Re quests the depositary Governments to open the Treaty for signature and
ratification at the earliest possible date;

5 . Expresses the hope for the widest possible adherence to the Treaty.

1919th plenary meeting,
7 Decfember 1970.



ANNEX

Treaty .on the Prohibition of the Eirplaceinent of. Nuclear У7еа-ропз 
and Other -n-apous cf.''ass vestí-uction .on t>.e' Г.еа-Bed and_the_

Ocean Floor and in the Subsoil Thereof

The otates Parties to this Treaty,
Recognizing the coniinon interest of mankind in the progress of the exploration 

and tise of the sea-bed and the ocean floor for peaceful purposes,
Consi dering the.t the lîrevention of a nuclear ai'nc race on the sea-hed and the 

ocean floor serves the interests of maintaining ivorld peace, reduces international 
tensions and strenr'thens friendly relations among States,

Convinced that this Treaty constitutes a step towards the exclusion of the 
sea-bed, the ocean floor and the subsoil thereof from the arms race.

Convinced that this Ti'eaty constitutes a step towards a treaty on general and • 
complete disarmament under strict and effectiv'-e international control, and 
determined to continue negotiations to this end,

*Convinced that this Tre.aty will further the purposes and principles of the 
Cha.rter of the United Nations, in a manner consistent with the principles of 
international law and without infringing the freedoms of the high seas,

Have agreed as follows:

ABTICLF I

1. The States Parties to this Treaty undertale not to emplant or emplace on 
the sea-bed and trie ocean floor and in, the subsoil ther.'eof: beyond the outer limit 
of a sea-bed zone, as defined in article II, any nuclear weapons or Any other types 
of weapons of mass destruction as well as structures, launching installations or any 
ot};cr facilities.specifically designed for storing, testing or using such weapons.

2. The undertakings of paragraph 1 of this article shall also apply to the 
sea-bed zone referred to in the sar'e paragraph, except that within such ses-bed 
zone, they shall not apply either to the coastal Ctate or to the sea-bed beneath 
its territorial >-aters.

3. The Ctates Parties to this Treaty underta].:e I'ot to assist, encourage or 
induce any State to carry out acti'/ities referred to in paragraph 1 of this 
article and not to participate in any other w's,y in such act .ions.



/2660 (XXV)
Page

ARTICLE II

For the purpose of this Treaty, the outer limit of the sea-bed zone referred 
to in article I shall be coterminous wit'ii the twelve-rile outer limit of the zone 
referred to in nart II of the Convention on the Territorial Sea and the Contiguous 
Zone, signed at Geneva on 29 April I958, and shall be measured in accordance with 
the provisions of part 1, sectioi: II, of that Convention and in accordance with 
international law.

ARTICLE III

1. In order-to promote the objectives of and ensure compliance with the 
provisions of this Treaty, each State Party to the Treaty shall have the right 
to verify through observation the activities of other States Parties to the 
Treaty on the sea,-bed and the ocean floor and in the subsoil thereof beyond the 
zone referred to in article 1 , provided that observation does not interfere with 
Eucn activities.

2. If after such observation reasonable dbubts remain concerning the 
fulfilment of the obligations assumed under the Treaty, the State Party having such 
douhts and the State Party that is responsible for the activities giviîig rise to 
the doubts shall consult with a view to removing the doubts. If the doubts persist^ 
the State Party having such doubts shall notify the other States Parties, and
the Parties concerned shall co-operate on such further procedures for verification 
as may be agreed, including appropriate inspection of objects, structures, 
ingtallations or other facilities that reasonably m.ay be expected to be of a hind 
described in article I. The Parties in the region of the activities, including 
any coastal State, and any other Party so requesting, shall be entitled to 
participate in such consultation and co-operation. After completion of the 
further procedures for verification, an appropriate report shall be circulated 
to other Parties by the Party that initiated such procedures.

3. If the State responsible for the activities giving rise to the reasonable 
doubts is not identifiable by observation of the object, structure, installation
or other facility, the State Party having such doubts shall notify and make 
appropriate inquiries of States Parties in the region of the activities and of



any other State Party. If it is ascertained through these inquiries that a 
particular State Party is resp'onsihlc for the activities, that State Party shall 
consult and co-operate with other Parties as provided in paragraph 2 of this 
article. If the identity of the State responsible for the activities cannot be 
a3et3rtaiiitíd throiigh these inquiries, then further verification procedures, 
including insxDection, may be undertaken by the inquiring State Party, which shall 
invite the participation of the Parties in the region of the activities, including 
any coastal State, and of any other Party desiring to co-opèrate.

¡4, If consultation and co-operation piirsuant to paragraphs 2 and 3 of this 
article have not removed the doubts concerning the activities and there remains 
a serious question concerning fulfilment of the obligations assumed.under this 
Treaty, a State Party may, in accordance with the provisions of the Charter of 
the United Mations, refer the matter to the Security Council, which may take action 
in accordance 'with the Charter.

5. Verification pursuant to this article may be undertaken by any State 
Party using its own means, or with the full or partial assistance of any other 
State Party, or through appropriate international procedures within the framework 
of the United Mations and in accordance -with its Charter.

6. Verification activities pursuant to this Treaty shall not interfere with 
activities of other States Parties and shall be conducted with due regard for 
rights recognized under international law, including the freedoms of the high seas 
and the rights of coastal States with respect to the exploration and oxnloitation 
of their continental shelves.

ARTICLZ IV

Mothing in this Treaty shall be interpreted as supporting or prejudicing the 
position of any State Party with respect to existing international conventions, 
including the 1958 Convention on the Territorial Sea and the Contiguous Zone, or 
with respect to rights or claims which such Stâ -e Party may assert, or with 
respect to recognition or non-recognition of rights or claims asserted by any 
other State, related to waters off its coasts, including, inter alia, territorial 
seas and contiguous zones,, or to the sea-bed and the ocean floor, including 
continental shelves.



ARTICLE V

The Parties to this Treaty undertake to continue negotiationfi in good faith 
concr-rning further measures in the field of disarmament for the rreventicn of an 
arms race on the sea-tcd, the ocean floor and the subsoil thereof.

ARTICLE VI

Any State Party may propose amendments to this Treaty. /Unendnents shall 
enter into ’̂orce for each Btáte Party accepting the amendments upon their 
acceptance by a majority of the States Parties to the Treaty and, thereafter, for 
each remaining State Party on the date of acceptance by it.

ARTICLE VI3

Five years after the entz-y .into force of this Treaty, a conference of Parties 
to the 'Treaty shall be held at Geneva, Gwitserland, in order to review the 
operation of this Treaty with a view to assuring that the purposes of,the preamble 
and the provisions of the Treaty are being realized. Puch review/ shall take into 
account any relevant technological developments. The revieiz conference shall 
determine, in accordance vzith the лтег/в of a majority of those Parties attending, 
whether and when an additional review conference shall be convened.

ARTICLE Vril

Each Stave Party to- this Treaty shall in exercising its national sovereignty 
have th? right V<5 vithdra\i Çrew this Treaty if it decides that extre.ordins.rj'- events 
related to ttie aubject-matter of this Treaty heve jeopardised the supreme interests 
of its country. It shall giv^ n̂ itics of such withdrawal to all other ftates 
Parties to the Treaty and to the Vvtited Natieor Security Council three months in 
advance. Such setice 3ha.ll include a state»a»t ©f “ph© extraordinary events it 
consiceJTS to have jeopardized itï swprene interests.

ARTICLE IX

The previsions of this Treaty shall in no w3y effect the obligations assumeti 
by State* Partie® to the Treaty under internatfсюа! instruments establishing 
Zones free frow w c  lear wfapoRs.



ARTICI.E X

1. This Treaty shall be open for signature to a.ll States. Any State which 
does not sign the-Treaty before its entry into force, in accordance vith 
para.praph 3 of this article nay accede to it at any time,

2. This Treaty shall be subject to ratification by signatorj’- States.
Instrxments of ratification and of accession shall be depjosited vith the 
Governments of the Union of Soviet Socialist Republics, the United I'ingdom of Great 
Britain and PTorthern Ireland and the United States of America, which are hereby 
designated the Depositary Governments.

3. This Treaty shall enter into force after the Ænosit of instruments of 
ratification by twenty-two Governir.ents, including the Governments designated as 
Depositary Governments of this Treat;.

4. For States whose instruments of ratification or a.ccession are deposited
after the entry into force of this Trea.ty, it shall enter into force on the date of
the deposit of their instruments of ratification or accession.

5. The Depositary Goverrjnentc shall promptly inform the Governments of all 
signatory and acceding States of the date of each signature, of the date of 
deposit of each instrument of ratification or of accession, of the date of the 
entry into force of this Treaty, and of the receirt of other notices.

6. This Treaty shall be registered by the Deposita.ry Governments pursuant to 
Article 102 of the Charter of the United Rations.

ARTICLE XI

•This Treaty, the Chinese, English, French, Russian and Spanis]’ texts of which 
are equally autlientic, shall be deposited in the archives of th.e Depositary 
Governments. Duly certified copies of this Ti’eaty shall le transmitted by the 
Depositary Governmei.ts to the Governments of the otates signatory and acceding 
thereto.

IK WITKF8S irflERFOF the undersigued, being duly authorized thereto, have 
signed this Treaty.

BOKE in_______________________ , a t ______________ _̂_  , this
_____________________day of_______ ______________________ ,______ .
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Distr.

G E N E R A L
a/res/2664 (XXV)

A S S E M B L Y

Tvrenty-fifth session 
A.genda item 30

RESOLUTION ADOPTED BY THE-GENERAL ASSEMBLY.

/on the report of the First Committee (a /8192_)_/

2664 (x x v). Implementation of the results of the Conference 
of Non-Nuclear-Ueapon States

The General Assembly,
Having reviewed the report of the.Secretary-General on the implementation of

the results of the Conference of Non-Wuclear-Weapon States,-^ prepared in/
pursuance of General Assembly resolution 2б05 A (XXIV), of l6 December I969,

Having reviewed in particular the comprehensive report, annexed thereto, 
regarding action taken by the International Atomic Energy Agency on the

2/recommendations of the Conference of Non-Nuclear-Weapon States,-^
Recognizing the importance of increasing the пглпЬег of major nuclear 

projects in the developing countries.
Noting with satisfaction that the International Atomic Energy Agency is 

maintaining a fund of special fissionable materials and intends to continue its 
efforts to ensure the supply to States members of the Agency, when required, of 
such materials, including materials for power reactors,

Appreciating the assistance given by the United Nations Development Programme 
through the International Atomic.Energy Agency to meet the growing demand of 
developing countries in the field of the peaceful.uses of atomic energy.

1/ A/8079 and Add.l.
2/ A/8079, annex.



Noting the launching in 1970 of the International Nuclear Information Service 
to improve the identification and availability of information relating to nuclear 
science and its applications for peaceful purposes.

Noting the recent steps taken hy the International Atomic Energy Agency 
to meet its increasing responsibilities,

1. Notes with satisfaction the report of the Secretary-General and the 
repor. of the International Atomic Enepgy Agency annexed thereto;

2. Takes note of the increase in the target for voluntary contributions
to the programme of technical assistance of the International Atomic Energy Agency 
and draws the attention of States members of the Agency to the appeals made to 
increase the funds available to the Agency for multilateral assistance in the 
nuclear field;

5. Recommends that the international sources of finance should keep under 
review their policies regarding the financing of meritorious nuclear projects, 
bearing in mind not only the short-range but also the long-range contribution 
such projects may make to economic and technical development;

4,. Invites the specialized agencies, the International Atomic Energy Agency 
and other bodies to pursue as appropriate their action concerning the 
recommendations contained in the resolutions of the Copference of Non-Nuclear- 
Weapon States;

5- Invites the Director-General of the International Atomic Energy Agency, 
in Consultation with the specialized agencies and other bodieq concerned, to submit, 
in his annual report to the General Assembly, information, on further developments 
concerning the question of the implementation of the results of the Conference of 
Non-Nuclear-Weapon States;

6. Requests the Secretary-General to include in the provisional agenda of 
the twenty-sixth session of the General Assembly the question of the 
implementation of the results of the Conference of Non-Nuclear-V/eapon States.

1919th plenary meeting,
7 December 1970■



D istr,

G E N E R A L
A/EEs/2665 (xxv)

A S S E M B L Y  December 1970

Twenty-fifth session 
Agenda item 31

RESOLUTION ADOPTED BY THE GENERAL ASSEMBLY 

/on the report of the First Comimittee (а/81931/

2665 (xxv). Establishment, within the framework of the International 
Atomic Energy Agency, of an international service for 
nuclear e3cploslons for peacefùl purposes under appropriate

International control

The General Assembly,
Having reviewed the report of the International Atomic Energy Agency^ 

on the establishment, within the framework-of the International Atomic Energy 
Agency, of an International service for nuclear explosions for peaceful pzirposes 
under appropriate International control.

Appreciating the work undertaken by the International Atoirc.c Energy Agency 
In this respect.

Noting that the International Atomic Energy Agency has convened a number of 
expert groups to advise the Director-General of the Agency on the technical 
aspects of this technology and on the character of the International
observation It might perform pursuant to the Treaty on the Non-Proliferation of
Nuclear Weapons,

1. Expresses Its appreciation of the studies recently performed on this 
subject;

2. Commends the International Atomic Energy Agency for Its efforts to 
compile and evaluate Information on the present status of the technology and to
make It available on an International scale;

1/ See A/8080.



3 . Requests the International Atomic Energy Agency to continue and 
intensify its progranirne in this field;

5. Requests the Secretary-General to include in the provisional agenda 
oc’ the twenty-sixth session of the General Assembly an item entitled 
'Estab ' ishnient, within the framework of the International vltomic Energy Agency, 
of an international service for nuclear explosions for peaceful purposes under 
appropriate international control".

1919th plenary meeting, 
7 recem.ber 1970-



D is tr .
G E N E R A L
A r  r  r  11 П I Ч/ A/BES/2666 (XXV)A  5 5 С  АЛ В L Y  2^ December 1970

Twenty-fifth session 
Agenda item 93

RESOLUTION ADOPTED BY THE GENERAL ASSEMBLY 

/рп the report of the First Committee (a/8i81 and Corr.lJ/

2666 (xxv). Status of the im-plementatlon of General Assembly resolution 
2436 В (XXIII) concerning the signature and ratification of 
Additional Protocol II of the Treaty for the Prohibition of 

Nuclear Weapons in Latin America (Treaty of Tlatelolco)

The General Assembly,
Recalling its resolution I9II (XVIIl) of 27 November I963, in which it 

expressed its confidence that the States that possess nuclear weapons would give 
their full co-operation for the effective realization of the initiative aimed at 
the military denuclearization of Latin America,

Recalling also its resolution 2286 (XXIl) of 5 December 1967, in which it 
welcomed with special satisfaction the Treaty for the Prohibition of Nuclear 
Weapons in Latin America (Treaty of Tlatelolco)^and declared that the Treaty 
constituted an event of historic significance in the efforts to prevent the 
proliferation of nuclear weapons and to promote international peace and security. 

Bearing in mind that the Treaty has an Additional Protocol II, which was 
opened for signature by States possessing nuclear weapons on l4 February 1967, 

Noting that the Conference of Non-Nuclear-Weapon States, in its 
resolution B,^ expressed the conviction that, for the maximum effectiveness of

^  United Nations, Treaty Series, vol. бз4 (1968), No. 9068.
2/ Official Records of the General Assembly, Twenty-third Session, agenda 

item 96, document А/7277, and Corr.l and 2, p. 5-



■ly treaty establishing a nuclear-weapon-free zone, the co-operation of the 
nuclear-weapon States is necessary and that such co-operation should take the 
form of commitments likewise undertaken in a formal international instrument 
which is legally binding, such as a treaty, convention or protocol.

Considering that accession to that Protocol only entails the following 
obligations for the nuclear-weapon States:

(a) To respect, in all its express aims and provisions the statute of 
denuclearization of Latin America in respect of warlike purposes, as defined, 
delimited and set forth in the Treaty of Tlatelolco,

(b) Not to contribute in any way to the performance of acts involving a 
violation of the obligations of article 1 of the Treaty in the territories
to which the Treaty applies,

(c) Not to use or threaten to use nuclear weapons against the contracting 
parties of the Treaty,

Convinced that these obligations are entirely in conformity with the general 
obligations assumed under the Charter of the United Nations, which every Member 
of the Organization has solemnly undertaken to fulfil'-in good faith, as set 
forth in Article 2 of the Charter,

Noting that, despite the appeals that the General Assembly has addressed 
to them on two occasions, in resolutions 2286 (XXIl) of 5 December 1967 and 
2456 В (XXIIl) of 20 December 1968, and'the appeals they have received from 
the Conference of Non-Nuclear-Weapon States, in resolution B, and from the 
General Conference of the Agency for the Prohibition of Nuclear Weapons in 
Latin America, in resolution 1 (l),-^ only two of the States that possess nuclear 
weapons have so far signed Additional Protocol II and only one has ratified it, 

Noting also that the Treaty of Tlatelolco, which has been signed by 
twenty-two Latin American States, is already in force for sixteen of them.

Bearing in mind the repeatedly stated declarations of the nuclear-weapon 
States to the effect that nuclear-weapon-free zones established on the initiative 
of the States within the zone should be supported.

Ъ] See a/768i, annex, chapter I



Noting that che Treaty of Tlatelolco is the only one it has been possible/
to conclude for the establishment of such a zone in a densely populated area 
and that, as a result of the Treaty,there already exists a statute of total 
absence of nuclear weapons covering an area of 6.6 million square kilometres 
with a.population of approximately 117 million inhabitants,

Noting also that the Agency for the Prohibition of Nuclear Weapons in 
Latin America has been duly established in conformity with the Treaty and became 
operative on 2 September 1969,

1. Reaffirms the appeals it has addressed to the nuclear-weapon States, 
in its resolutions 2286 (XXIl) and 2A56 В (XXIIl), to sign and ratify Additional 
Protocol II of the Treaty for the Prohibition of Nuclear Weapons in Latin 
America (Treaty of Tlatelolco) as soon as possible;

2. Notes with satisfaction tha.t one of those States has already signed 
and ratified the Protocol and that another has signed it and is now actively 
engaged in the ratification process;

3 . Deplores that not all nuclear-weapon States have as yet signed the 
Protocol;

4. Decides to include in the provisional agenda of its twenty-sixth 
session an item entitled "Status of the implementation of General Assembly 
resolution 2666 (XXV) concerning the signature and ratification of Additional 
Protocol, n  of the Treaty for the Prohibition of Nuclear Weapons in Latin 
America (Treaty of Tlatelolco)";

5. Requests the Secretary-General to arrange for' transmittal of the 
present resolution to the nuclear-weapon States and.to inform the General 
Assembly at its twenty-sixth session of'any measure adopted by them in order 
to implement it.

1919th plenary meeting, 
7 December 1970.



АЫЫЕХ
A/kES/2627 (XXV) - "Declaration on the Occasion of the Twenty-fifth Anniversary of 

the United Nations"
Paragraph 5;

"On the threshold of the Disarmament Decade, we welcome the 
important intemational agreements láiich have already been 
adiieved in the limitation of armaments, especially nuclear arms. 
Conscious of the long and difficult search for ways to halt and 
reverse the arms race and of the grave threat to intemational 
peace posed by the continuing development of sophisticated weapons, 
we look fo37ward to the early conclusion of further agreements of 
this kind and to moving forward from arms limitation to a reduction 
of armaments and disarmament everyviiere, particularly in the nuclear 
field, with the participation of all nuclear Powers. We call 
upon all Governments to renew tiieir determination to make concrete 
progress towards the elimination of the arms race and the 
achievement of the final goal - general and complete disarmament 
under effective intemational control."

A/RES/2734 (XXV) - "Declaration on the Strengthening of International Security"
Preambular paragraph 3;

"Recalling its resolution 26o6 (XXIV) of 16 December 1969 
in vhich, inter alia, it expressed the desire that the twenty-fifth 
year of the Organization's existence should be marked by new 
initiatives to promote peace, security, disarmament and economic 
and soci^ progress for all mankind and the conviction of the 
urgent need to make the United Nations more effective as an 
instrument for maintaining international peace and security". 
Paragraph 19;

"Affirms its belief that there is a close connexion between 
the strengthening of,international security, disarmament and the 
economic development of countries, so.that any progress made towards 
any of these objectives wiLl constitute progress towards all of 
them".



V bES/2749 (XXV)

A/BES/2626 (XXV)

Paragraph 20;
"Urges all States, particnilarly the nuclear-vreapon States, 

to make urgent and concerted efforts vdthin the framework of 
the Disarmament Decade and through other means for the cessation 
and reversal of the nuclear and conventional arms race at an 
early date, the elimination of nuclear weapons and other weapons 
of mass destruction and the conclusion of a treaty on general 
and complete disarmament under effective intemationsil control, as 
well as ensure that the benefits of the technology of the peaceful 
use of nuclear energy shall be available to all States, to the 
maximum extent possible without disCirimination".

- "Declaration of Principles Governing the Sea-Bed and the Ocean 
Floor, and the Subsoil Thereof, beyond the Limits of National 
Jurisdiction"
Paragraph 8;

"The area shall be reserved exclusively for peaceful purposes, 
гп-ЬЬоиЬ prejudice to ar^ measures which have been or may be agreed 
upon in the context of international negotiations undeartaken in 
the field of disarmament,and ihich may be applicable to a broader 
area. One or more international agreements shall be concluded as 
soon as possible in order to implement effectively this principle 
and to constitute a step towards the exclusion of the sea-bed, 
the ocean floor and the subsoil thereof from the arms race".

- "International^Development Strategy for the Second United Nations 
Development Decade"
Preambular paragraph 5-;

"The success of international development activities will 
depend in large measure on improvement in the general international 
situation, partj.cularly on concrete progress towards general and 
complete disarmëmêntundèr effective international control, on 
the elimination of colonialism, racial discrimination, apartheid 
and occupation of territories of any State and on the promotion 
of equal political, economic, social and cultural rights for all 
members of society. Progress towards general and complete 
disarmament should release substantial additional resources vMch



could be utilized for the purpose of economic and social 
development, in particular that of developing countries. There 
should, therefore, be a close.link between the Second United 
Nations Development Decade and the Disarmament Decade".

A/RES/2685 (XXV) -  "Economic and s o c ia l consequences o f disarmament"

"The General Assembly,
RecalJ-ing its resolutions 1516 (XV) of 15 December I960,

1837 (XVII) of 18 December 1962, 1931 (XVIII) of 11 December 1963 
and 2387 (XXIIl) of 19 November 1968 on the conversion to 
peaceful needs of the resources released ty disarmament, 
resolution 2526 (XXIV) of 5 December 1969 on a day for peace 
and resolution 2602 E (XXIV) of 16 December 1969 declaring the 
decade of the 1970s as a Disarmament Decade and also Economic an.d 
Social Council resolutions 891 (XXXIV) of 26 Jiily 1962,
982 (XXXVI) of 2 August 1963 and 1026 (XXXVIl) of 11 August 19бД 
on the economic and social consequences of disarmament,

ЕесяПтпа the report of the consultative group of experts 
on the economic and social consequences of disarmament and the 
various reports of the Secretary-General on national studies of 
the subject.

Aware that progress towards general and complete disarmament 
would release substantial resources which could be utilized for 
accelerating economic jnd social developiJient in general and in the 
developing countries in particular,

Encouraged that the great Powers are exerting efforts to 
prevent vhat might become an zmcontrollable escalation of the- 
nuclear arms race,

Recalling further that the International Development Strategy 
for the Second United Nations Development Decade has called for 
a close link between the Disarmament Decade and the Development 
Decade,

Recognizing llkeidse the importance of adopting appropriate 
measures to ensure that the link between the Disarmament Decade and 
the Second United Nations Development Decade shall be fully 
'■understood and utilized in as practical and comprehensive a manner 
as possible,



A/RES/2674 (XXV)

1., Requests the Secretary-General, in consultation vdth 
such advisers as he may deem it necessary to designate:

(a) To formulate suggestions for the guidance of Member States, 
the specialized agencies and the International Atomic Ener̂ '' Agency, 
as well, as other organizations in the United Nations family^ т Ш

a view to establishing the link between, the Disarmament Decade and 
the Second United Nations Development Decade so that an appropriate 
portion of the resources that are released as a consequence of 
progress towards general and complete disarmament would be used 
to increase assistance for the economic and social development of 
developing countries,

(b) To propose measures for the mobilization of world 
public opinion in support of the link between disarmament and 
development and thus encourage intensified negotiations aimed at 
progress towards general and complete disarmament under effective 
international control;

2. Requests Member States, the specialized agencies and the 
international Atomic Energy Agency, as well as other organizations 
in the United Nations-family, to submit to, the. Secretary-General 
their comments and recommendations on the matters indicated in 
paragraph 1 above;

3. .Requests the Secretary-General to submit a report thereonj 
through the Economic and Social Council, in time for consideration 
by the General .Assembly at the first biennial review of the 
implementation of the International Development Strategy for the 
Second United Nations Development.Decade, to be made in 1973."

- "Respect for human rights in armed conflict's"
Paragraph 2t

"Condemns the actions of-countiles vhich, .in flagrant violation 
of the Charter, continue to conduct aggressive wars and defy the 
generally accepted principles of the Geneva Protocol of 1925 and 
the Geneva Conventions of 1949".



CCD/318 
AimexT 
page 5

Pammaph 3;
"Considers tixat, the principles of the Geneva Conventions of 

1949 and the Geneva Protocol of 1925 should be strictly observed 
by all,States and that States violating these intemational 
instruments should be condemned and held responsible to the world 
community".
Paragraph 5;

"Considers that air bombardments of civil population and the 
use of asphyxiating, poisonous or other gases and of all analogous 
liquids, materials and devices, as well as bacteriological 
(biological) weapons, constitute a flagrant violation of the 
Hague Convention of 1907, the Geneva Protocol of 1925 and the 
Geneva Conventions of 1949".

A/KES/2677 (XXV) - "Respect for human rights in armed conflicts"
Preambular paragraph 1;

"Determined to continue all efforts to eliminate the threat 
or the use of force in international relations, in conformity 
with the Charter of the United Nations, and to bring about general 
and. complete disarmament under effective intematicai^ control". 
Preambular paragraph 3;

"Convinced of the continuing value of existing humanitarian 
rules relating to armed conflicts, and in pairfcicular the 
Hague Conventions of 1899 and 1907, the Geneva Protocol of 1925, 
and the Geneva Conventions of 1949".
Paragraph 1;

"Calls upon all parties to any armed conflict to observe 
the rules laid down in the Hague Conventions of 1899 and 1907, 
the Geneva Protocol of 1925, the Geneva Conventions of 1949 and 
other humanitarian rules applicable in armed conflicts, and invites 
those States vMch have not yet done so to adhere to those 
Conventions".



A/RES/2625 (xx v) - "Declaration of Principles of International Law concerning
Friendly Relations and Co-operation among States in accordance 
with the Charter of the United Nations"
Annex

The principle that States shall refnain in their international 
relations from the threat or use of .force against the territorial 
integrity or political independence of any State, or in any other 
manner inconsistent with the purposes of the United Nations;

"All States shall puruse In good faith negotiations for the 
early conclusion of a universal treaty on general and complete 
disarmament under effective international control and strive to 
adopt appropriate measures to reduce international tensions 
and strengthen confidence among States".

A/RES/2707 (xxv) - "Question of Territories under Portuguese Administration"
Paragraph 9;

"Calls upon the Government of Portugal not to use chemical 
and biological methods of warfare against the peoples of Angola, 
Mozamoique and Guinea (Bissau) contrary to the generally recognized 
ruxes of iiiuemational law embodied in the Geneva Protocol of 
17 June 1925 and to General Assembly resolution 2603 (XXIV) of 
16 December I969."



C O N F E R E N C E  O F  T H E  C O M M I T T E E  O N  D I S A R M A M E N T  19Л

Original; ENGLISH

UNITED STATES OF AMERICA

Message from Mr» Richard M. Nixon. President of the United 
States of America, to the Conference of the Coimnittee■on Disarmament

Today the Conference of the Committee on Disarmament begins a new session of 
work in the vital fields of Arms Control and Disarmament.

On this occasion, once again I want to convey my thoughts to you directly because 
of my conviction that few areas of endeavour go so deeply to the heart of the concerns 
and the aspirations of all nations as the search for restraints on armaments. Sound 
limitations on armaments can enhance international stability and increase the security 
of all countries; they can reduce the economic burden of armaments; and they can lay 
the ground-work for productive international cooperation in other areas.

The achievements of this Committee during the past decade have been significant, 
including, notably, the negotiation of the Non-Proliferation Treaty, and most recently 
a Seabed Arms Control Treaty which was overwhelmingly commended by the UN General 
Assembly and signed earlier.this month by a substantial number of States.

The tasks before the Committee are very important to world security. As in the 
past, genuine progress can best be made through patient and careful work toward mutually 
beneficial measures. Opportunities for such progress can and must be realized.

I believe that an opportunity for progress exists in the field of.chemical and 
biological vreapons. Despite differences of approach, there appears to be a fundamental 
area of agreement and common Interest in the CCD regarding this problem. All members 
desire the greatest possible advance in achieving effective restraints on these 
weapons. All members are aware that such progress will enhance their ото security and 
international security in general.

An agreement prohibiting the development, production and stockpiling of biological 
weapons should serve these objectives. Because of the rapid transmission of contagious 
diseases, particularly with modern means of communications, any use of biological



weapons -,by any State in any conflict anywhere in the world - could endanger the 
people of every country. Additional restraints on biological weapons would thus 
contribute to the security of all peoples. A prohibition against the possession of 
biological weapons could also have far-reaching benefits of another character. It 
could encourage international cooperation in the peaceful application of biological 
research, a field vihich may lead to immeasurable advances in the health and well
being of peoples everyi+here.

With respect to chemical weapons the objective situation is different. Unless 
countries can have assurance that other parties to an agreement will no longer possess 
chemical weapons, there will not be a basis for a sound and reliable arms control 
measure. It is this basic fact that determines the approach.of the United States.

The common task with respect to chemical weapons now is to find solutions to the 
difficult problems of verification. We are determined to pursue this task. And, in 
any biological weapons convention, we will support an unambiguous commitment engaging 
all parties to imdertake further negotiations regarding limitations on chemical weapons.

Important efforts are being made to. move ahead in other areas of arms limitation. 
The need.for restraints on nuclear arms is universally recognized. Negotiations to 
achieve limitations are continirlng through the bilateral strategic arms talks. It is 
our earnest hope that these crucial talks will result in positive and substantial arms 
limitations.

The General Assembly has requested this Committee to continue as a matter of 
urgency its deliberations on a treaty banning imderground nuclear weapon tests. It 
also called attention to the need to improve worldwide seismological capabilities in 
order to facilitate such a ban. The United States vdll continue to support these 
efforts, particularly those designed to achieve a greater understanding of the verifi
cation issue.

At the same time, I hope that increasing attention will be given to the question 
of arms limitation with respect to conventional weapons. When such a vast proportion 
of all expenditures on armaments is being devoted to these \jeapons, all States, in 
all stages of development, share a common interest in exploring the possible paths 
tov/ard sound agreements consistent with their security interests. The Seabed Treaty 
demonstrated, as have other arms control agreements negotiated during the past decade, 
that steadfastness in the purs\iit of common goals can lead to tangible resiilts. When 
we have worked toward measures in the interests of all, we have succeeded in resolving 
differences and overcoming obstacles that seemed great. Let us continue to do so.



C O N F E R E N C E  O F  T H E  C O M M I T T E E  O N  D I S A R M A M E N T CCD/320 
2 March 1971
Original; ENGLISH

THE NETHERLANDS'
Working paper concerning the prohibition of chemical

warfare agents
One of the problems in the field of a prohibition of the development, production 

and stockpiling of chemical warfare agents and chemical weapons is the necessity for 
distinguishing between agents \daich have and agents which do not have legitimate uses 
for civilian purposes. Whereas the former category is likely to be suitable for 
conditional prohibition oxiLy, the latter category could, in principle, be prohibited 
uncondltionally.

This paper Intends to contribute to the- formulation of a basis for delineating 
which chemical compoimds should be included in such an unconditional prohibition. It 
concentrates on the nerve gases because, mainly as the result of their superior toxic 
properties, these gases constitute the most serious threat among chemical warfare agents. 
(See the reports of the Secretary-General of the United Nations and of the 
World Health Organization).

During the Informal session of the CCD on April 22nd, 1970, the Swedish delegation 
circulated a tentative list comprising a number of agents which could be subject to an 
xmcondltional prohibition.- In spite of the comprehensiveness of the list, which 
Includes inter alia several nerve agents, it may well be incomplete as it limits itself 
to a restricted пгтЬег of examples of the different types of agents.

In its working paper of August 6, 1970 (GCD/301) the Japanese delegation suggested 
to use the lethal dose as a criterion for the purpose of a reporting system on the 
statistics of certain chemical substances. This criterion seems to be a very useful 
approach to the problem of formulating a prohibition. In the opinion of the Netherlands 
delegation the proposed subcutaneous toxicity of 0.5 milligram per kilogram of body 
weight would be an acceptable level provided that the animal(s) referred to and the 
method of application are very well standardized. However, the fact that several 
compounds which find very useful and legitimate medical applications also shov the 
proposed or a higher toxicity level, makes it difficult to use the lethal dose as the 
sole criterion for defining a range of agents that could be subject to an unconditional 
prohibition.
GE.71-3669



The lists of compounds forming part of the forementioned Swedish and Japanese 
proposals contain some representatives of the nerve gases. Rather than to present some 
well-known examples as a basis for probiW'taoh purposes, the Netherlands delegation 
suggests to use a general ehemieal formula'which ('gt least for the moment) covers as 
complete as possible the spectrum of organophosphorus compounds with suspected nerve 
agent properties.

This general formula may be represented by

in which
Y = 0 or S 
Z = 0 or S
X =.F, GN, N3, SR", S(CH2)^SR'>, S(CH2)^S+(R"/g, S(CH2)/t(R'')з
R = (Substituted) alkyl, cÿcloalkyl or hydrogen 
R ’ = Alkyl, dialkylamino 
R" = Alkyl

The formula should be handled in connexion with a toxicity level (LD^q) of 0.5 mg/kg 
determined subcutaneously (e.g. on rats), in such a way that compounds which are 
covered by the general formula shoiiLd be subject to unconditional prohibition if they 
show a toxicity level of 0.5 milligram or less per kilogram of body weight.

It seems to be unlikely that compounds covered by the proposed criterion will be 
used for civilian purposes (e.g. as insecticides), at least for the time being. However, 
in order to take account of future developments in the field of organophosphorus 
confounds, it is suggested that the criterion be reviewed periodically.

The Netherlands delegation is aware of the fact that the suggestion worked out 
in this paper shows some imperfections. In the first place it includes only one type 
of chemical warfare agents. If proven promising, the same approach might perhaps be 
extended to other types of chemical warfare eigents in the near future. It is, however, 
recommended to consider organophosphorus compounds first because of thé very serious 
threat originating from nerve agents.

Secondly the proposal does not incorporate chemical compounds which may bé used 
for so-called "binary" nerve gas weapons, in which the nerve gas is formed by mixing 
two components during the delivery of the weapon to its target.

Nevertheless the Netherlands delegation hopes that the propossil may serve as a 
contribution to the formulation of a prohibition of the development, production and 
stockpiling of chemical warfare agents.



C O N F E R E N C E  O F  T H E  C O M M I T T E E  O N  D I S A R M A M E N T
11 March 1971 

Original: ENGLISH

LETTER DATED 10 MARCH 1971 TO THE SPECIAL REPRESENTATIVE OP THE 
SECRETARI^NERAL FROM THE DELEGATIONS OF 

MEXICO, SWEDEN AND YUGOSLAVIA

On the occasion of the 500th meeting of the Conference of the Coimnittee on 
Disarmament, we would be grateful if you would issue as a document of the Conference th«: 
attached Declaration on Peace and Disarmament by the Nobel Peace Prize Laureates which 
was presented to the President of the General Assembly and the Secretary-General 
on 21 S.eptember 1970.

Alfonso Garcia Robles

Mexico

Alva Hyrdal

Sweden

Mllorad Bozinovic

Yugoslavia

GE.71-6041



DECLARATION ON PEACE AND DISARMAMENT

By the-Nobel Peace Prize Laureates♦

The year 1970 marks the twenty-fifth anniversary of the United Nations and the 
beginning of the Disarmament Decade proclaimed by the General Assembly. It should 
be a time of celebration and of hope for peace and disarmament. It is instead a 
time of disquiet and fear.

It is only too easy to understand why a decline of general Interest, sometimes 
a sense of cynicism, and even a feeling of despair, have begun to cloud the efforts 
of nations to bring meaning to disarmament. The world remains divided. Violence 
spreads. The Middle East and South-East Asia are ravaged by war. New conflicts 
threaten. Distrust, tension and violence, not peace and disarmament', seem the 
realities of today.

The total World expenditure for military purposes had already reached the 
figure of 120,000 million dollars in 1962, the year when the Eighteen-Nation 
Disarmament Committee began its work. By 1S69 it had risen to 200,000 million 
dollars. The "mad momentum" of the nuclear arms race still continues.

Put whatever the immediate discouragement and frustration, it none the less 
remains as true today as it has always been that in the final analysis, reduction 
■jf armaments has to be a condition of world peace, and that the arms race is linked, 
whether as cause or effect does not^,matter, with unrest and suspicion between nations. 
The world has lulled itself into a state of mind xjhlch accepts armaments and -the 
diversion of resources-which they imply. It has lulled Itself into a belief that it 
can live with, nuclear weapons,, that these and other armaments bring security. All 
they bring in fact is the threat of disaster. The world could never survive a 
nuclear holocaust. There is no hope without the kind of mutual understanding which 
measures of disarmament, however small, will help to bring about.

The 1960s +d.tnessed the achievement of a number of treaties which show that 
progress towards disarmament can be made. The Partial Test Ban Treaty of 1?63, 
the.. Outer Space Treaty of 19б7, the Treaty establishing a Nuclear-free Zone in 
Latin America of 1967, the Non-Proliferation Treaty of 1968, are all -witness to this 
fact. Each step which is taken provides a pointer to others which have still to be 
taken.



Unfortunately, despite these successes, there is increasing diversion of 
enorinous resources and energy, both human and physical, from.peaceful economic and 
social pursuits to unproductive and uneconomic military purposes.

The Secretary-General of the United Nacrons has warned; "The world now stands 
at a most critical crossroads. It can pursue the arms race at a terrible price to 
the security and progress of the peoples of the world, or it can move ahead towards 
the goal of general and complete disarmaiaent, a goal that was set in 1959 by a 
unanimous decision of the General Assembly on the eve of the decade of the 1960s.
If it should choose the latter road, the security, the economic well-being and thé 
progress not only of the developing countries, but also of the developed countries 
and of the entire world, vzould be tremendously enhanced."

If civilization is. not to suffer a set-back from which it might never recover, 
if man is to survive on our globe, it is iirç>erative that the Disarmament Decade be 
made to live up to its naiae.

The Strategic Arms Limitation Talks between the USA and the USSR which are now 
taking place are a sign that the two "super-Powers" realize that the nuclear arms 
race gives them no security and that it must be curbed. All pray for their success; 
the consequences of failure can be fatal. They must halt and reverse the nuclear 
arras race, A mutual raoratorium on the development and deployment of new offensive 
and defen-sive strategic nucl.ear weapons systems, such as the MIRVs and ABMs, is 
the most import.ant first step.

Warfare may in the past have been associated with'victory; and occasionally 
with peace. It is clear that it can no longer result In either. Let the Decade 
of Disarmaraent therefore bring tiith it an increasing realization that whatever 
its costs, whatever presuiaed advantages have to be ceded, the political settlement 
of international differences will in the end always prove less costly and less 
dangerous than any attempted settlement brought about by the force of arms. With 
this realization, may the nations of the world during the Disarmament Decade



finally embark on the reduction and. elimination of the dreaded means of their 
destruction. Nothing less will rescue mankind from international anarchy and 
war.

(Signed)
Lord BOYD 0 Ш  
Lester B. PEARSON 
René' CASSIN 
Philip NOEL-BAKER 
Linus PAULING

Note; Ralph J. Bunche, Under-Secretary-General, United Nations, the only other 
living Laureate, feels that as a member o.f the Secretariat, he cannot 
be a signatoiy to the Declaration, but he fully agrees with the text 
and has endorsed it.
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Original: ENGLISH

Sl-ffiDEN
Working Paner on a model for a comprehensive agreement 

concerning the prohibition of chemical and biological means of warfare
I. In the intervention by the Swedish delegation on 9 March, 1971 (CCD/PV.4-99)- a 
model for a comprehensive convention prohibiting the development, testing, production 
and stockpiling of chemical and biological means of warfare was tentatively described 
in general terms. In order to make the suggestions contained therein more easily 
comprehensible, they are outlined in the following in an abbreviated form.. A 
"skeleton" of our ideas is thus presented. It should be imderlined that the presented 
model is not complete - it deals primarily with the thorny issues of the scope of the 
prohibitions, and procedures for verification and that some of the suggestions are 
still very tentative. As a matter of fact both the intervention itself and this 
abbreviated presentation should primarily be regarded as stages in the "mapping 
expedition", covering the whole field of CBW, in which the CCD has been engaged for 
more than a year.
II. Scope of the prohibition
1. No prohibitory rules should be Included in the presently discussed treaty against 
use of CBW which is dealt wdth in a comprehensive way in the Geneva Protocol of 1925.
2. The treaty should contain a principal overriding regulation, indicating the 
undertaking by the Parties "not to develop, test, produce, stockpile or othend.se 
acquire chemical and biological weapons".
3. This general undertaking ought to be complemented with a prohibitory nile against 
all transfers of weapons between Parties.
4. Two corollary obligations to the general prohibition concerning weapons would follow;
(a) the first concerned idth destruction or other disposal of existing stocks of 
chemical and biological means of warfare;
(b) the second concerned with the training of troops in offensive combat with CBW, 
instructions on such methods in military manuals etc.
GE.71-6083



5. There wóuld follow a subsidiary set of prohibitions, concerned with the agents 
which constitute С and В weapons or are integral components of such weapons. These 
prohibitions would refer to production, tesf'ng and stockpiling, as well as transfers 
(export) of the agents.
6. The agents would be separated into two categories according to two technical 
criteria;
(a) Category (a) would compromise those agents, whether chemical, toxins or biological 
which have a practically exclusive use as potential means of warfare. They would, at 
the same time, be those agents which are super-toxic. In the chemical field this 
category would include all substances more toxic than 1 mg per kg body weight. It 
would thus i.a. comprise the chemical components of nerve gases and mustards, as well 
as all toxins;
(b) Category (b) would comprise all remaining chemical agents, less toxic than 
Indicated by the above mentioned formula and which can be used as means of warfare 
but also have recognized peaceful uses. This would be the main category comprising 
such chemicals as hydrogen cyanide, phosgene, tear gases and defoliants. Also 
most biological agents would belong to this category in so far as they are produced 
for non-military purposes, e.g. for immunization.
7. There would, fina3.1y, be a third category, category (c), comprising ancillsjy 
equipment or vectors, specifically designed for using chemical and biological agents 
as means of warfare.
III. Verification
1. The verification proceduires would probaoly have to be largely concentrated to the ars 
of the agents. Suspicions of violations of the overall prohibition against CB weapons 
would have to be taken care of within the framework of a detailed complaints proceduj-з.
The same procedure woixld cover suspicions of violations against the corollary pro
hibitions against military training, army manuals etc.
2. The details of the complaints procedure will have to be worked out carefully.
It should take the form of a system of successive steps, including consultations between 
the parties and other fact-finding measures. The final step would consist of a 
possibility of lodging a complaint with the UN Security Council.
3. Destruction and disposal of existing stocks r'f GB¥ would also have to be verified, 
preferably through an international procedure.



4. The more specific verification procedures would be concentrated ®n the agents.
They would comprise a combination of national and international control measures»

'Шв тозк idgoi-ou& inethpds of control would 'be -those--dealing' with -dategory (á) febove,
i.e. chemicals more toxic than 1 mg per kg body weight, toxins and biological agents 
without any recognized peaceful use.

Thb production of these compo'unds would in principle be prohibited. Any 
deviation from this general rule would have to be reported to an international agency, 
the report giving the reasons for the production (scientific use, protective measures 
etc). In case of any large-scale production (i.e.. over one kg) or in case of 
suspected undeclared production, the international agency might be entitle^ to 
conduct an on-site inspection, either on the invitation of the producing or suspected 
party, or obligatory.
5. The compounds comprising category (b) as well as the ancillary equipment and 
vectors in category (c) would be controlled by national means only, such natio-nal 
control possibly in some cases complemented by statistical reporting by the parties 
to an international agency; they would further be subject, if suspicion was aroused, 
to the sequence of processes.foreseen in the complaints procedure, i.e. through 
consultation and challenge and, in the final instance, by a reference of the dispute 
to the Security Council of the United Nations.
6. If and when new technical developments vrould allov/ more stringent verification 
procedures on the categories (b) and (c), agreement should be sought to shift them 
to category (a).
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Original; .ENGLISH

THE NETHERLANDS
vJorking Paper concerning seismic detection and identification 

of underground nuclear explosions

1. Introduction
The Netherlands Delegation to the Conference of the Gonmiittee on Disarmament 

has considered the materials presented to this Body on the question of the detection, 
location and identification of Tindergroxmd nuclear explosions, together with the 
relevant data from open literature. The delegation thought it worthwhile to summarize 
the data most pertinent to this question in order to facilitate discussions. It has 
simmiarlzed a substantial part of these data in two figures reproduced in this paper.

The excellent Canadian report of November 1970 on Seismological Detection and 
Identification of Underground Nuclear Explosions by P.W. Basham and K. kJhltham has 
been the maixi source of the information presented in the figures, including the 
magnitude-yield relation.
2. Existing capabilities

A stmomary of the existing seismic capabilities for identification of underground 
nuclear explosions, especially in the Northern Hemisphere, is given in the upper part 
of Figure 1. More detailed information for the different test sites is given in 
Figure 2.

In both figures a detection and location capability for earthquakes (q ) and 
explosions (E) is indicated where there is a 90 per cent probability that each of at 
least four seismic monitoring stations can detect and locate the earthqualce or 
explosion by measuring the body (P) wave. In the Northern Hemisphere the lower limit 
of this detection and location capability (indicated by 4P90) for earthquakes and 
explosions is between magnitude lOg-values of 4.2 and 4-4. This corresponds to an 
explosion yield of about 3 kiloton in hard rock. The P-wave detection capability 
is given by thin lines in fig. 1.
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The capability to identify earthquakes and explosions is presented in the fonn 
of bars in the figures. This discrimination between earthquakes and explosions is 
based on the surface (R) vxave/body (P) wave ratio, vxhich is quite different for the 
two kinds of events. Positive identification of earthquakes is possible for 
nig-values of 4.8-5.1, while for explosions this is 5.8-6.1. The possibility of 
positive identification is interpreted here as a 90 per cent probability that each 
of at least four seismic monitoring stations can identify at this threshold value 
the earthquake or explosion as such by measuring the amplitudes of the R-wave and 
P-wave. This capability is indicated by 4R90 in the figures.

In connexion vdth a comprehensive test ban, lower identification probabilities 
for explosions are also considered. In figure 1 these áre presented in the form of 
bars for a 50 per cent and a 20 per cent probability of identification by four 
stations each. For example, the identification threshold is lowered to 5.1-5.4
at the 20 per cent probability level for each of four stations (4R20). In figure 2 
other identification probabilities are also given.

Another possibility to identify an explosion can be found by using a "negative" 
criterion, that is the absence of R-waves when one would expect these in the case of 
an earthquake. An estimate of this identification capability is indicated in 
fig. 1.

From the upper part of figure 1 it can be concluded that the present seismic 
monitoring system in the Northern Hemisphere can identify to-th a reasonable 
probability explos' ons -with a magnitude nig 5.5 or a yield of about 50 kton in hard 
rock. Earthquakes can be identified above т^ 4.8-5.1 ^th a high degree of 
confidence.
3. Potential capabilities

Several, methods to increase the identification capabilities for undergroiond 
nuclear explosions have been proposed and/or are investigated at present (see the 
lower part of fig. l).

a. Specific studies of events at the Nevada Test Site have made clear that, 
by a stu^r of Rg-waves, an identification threshold of nig 5.0 may actually be 
reached. R is the surface wave, guided within the continental part of the earthscrust only, and consequently restricted to purely continental source-receiver path 
ways. It seems likely that with the existing station network this type of wave could 
effectively be used for other continental test site - station combinations.



b. In theory the ratio of the body (P) wave frequencies can be used dovjn to 
the level of its detection, which should mean to magnitude oig-values of 4.2-Л.4.
Jn practice this method, which makes use of the (spectral) characteristics of the 
measured body (P) wave itself (thus not using a combination of body (P) and surface 
(R) waves), has at least been realized down to 4.9 for certain test site-station 
combinations. It seems likely that the highly successful work on this P-wave 
spectral ratio discriminant, as developed by the United Kingdom research group, by 
additional studies could be extended to magnitude values nearer to the threshold of 
P-wave detection. In any case the method can be used without undue extension of the 
present seismic monitoring system.

c. An important capability Increase could be achieved by the use of the new 
high-gain long-period vertical seismometer (LPZ), as developed by research groups in 
the United States of America. Using these instruments the surface (R) wave spectral 
ratio criterion can be extended dovm to a magnitude of 5.3 and the R-wave/P-wave 
ratio method down to m^ 4.9. Moreover, the absence of surface (R) waves in the 
records of this instmmient may constitute an important indication for the explosion 
character of an event down to nig-values of 4.4, which corresponds with a hard-rock 
yield of about 4 kton. The installation of a limited number of high quality high 
gain LPZ recorders could thus become of major significance in improving the 
identification system.

d. The last mentioned threshold values are of the same order as envisaged to 
be reached by the 26 extended seismic array system as described by the United 
Kingdom Delegation.in document CCD/296. It can be expected however that the 26 
array system will be much more expensive than the installation of a limited nmber 
of LPZ instruments.

In fig. 1 (lower part) estimates of the potential capabilities of the different
systems are Indicated. At present no exact identification probabilities can be given.
4. Additional identification improvements

a. A better and more detailed structiiral analysis of the crust and upper
mantle of the earth should help in lowering the existing threshold values by a more*
effective use of the "matched filtering" process. A gain of 0.2 magnitude units has 
been obtained for some of the test site - station combinations. Eventually this same 
gain could be reached for any other place in the Northern Hemisphere, which irauld mean 
a lowering of the threshold yield value by a factor of 2/3.



b. Knowledge of the predominant type of radiation of seismic waves in the 
seismic zones of the earth could be of great importance in the interpretation of 
the records of an event of шйспото type. The identification of earthquakes m.11 be 
made more effective and herewith the discrimination against underground nuclear 
explosions.

c. For the Tinderstanding of the processes of energy transfer in earthquakes 
and explosions additional studies on the magnitude-yield relation of explosions in 
different types of media are needed. The question has already been raised if the use 
of surface wave magnitudes is not to be preferred to the body wave magnitude-scale 
lOg which is normally used in this work. It seems likely that a more consistent 
explanation of the data, and therewith or the identification of suspected events, 
jnlght be reached.

d. Other, non-seismic, methods of detection of imderground nuclear explosions, 
have been envisaged. Cratering occurs for explosions of about 20 kton and more in 
thick layers of dry soil, as mentioned in the SIPRI report ^(see also fig. 1). 
Extensive mining works are necessary for the seismic decoupling of underground 
explosions in hard rock, although it is unclear whether such decoupling is possible 
for interesting jrields. Both cratering and mining can probably be detected by 
satellites.

A multi-variate analj’-sis of the whole scale of possibilities mentioned above 
inevitably liill lead bo an increase of the weight of the conclusions based on the 
individual methods.
5. Suggestions

The work on the P wave spectral ratio, as developed by the United Kingdom, 
should be elaborated and extended to lower magnitude events.

The installation of an appropriate limited network of high gain LPZ instruments, 
as developed by the United States of America, could be particularly helpful.

Additional study of crust and upper mantle structure, and of the radiation 
characteristics of shallow earthquakes in regions that in future coTild be used as 
test-sites, should be encouraged.

Support should be given to studies directed to the solution of the magnitude- 
yield relation in different types of media, and to the question of seismic efficiency.

1/ Seismic methods for monitoring underground explosions, SIPRI, Stockholm 
Papers no. 2,



6. Conclusions
It has been shown that the existing, more or less routine-based, facilities 

can Identify 50 kton events in hard rock. By the inclusion of other types of 
discriminants tiiis identification in principle could be extended to hard-rock yields 
of 10-20 kton, using the present monitoring system. With an additional installation 
at selected places of high gain LPZ seismometers another threshold reduction of a 
factor of tvio might be realized.

Also in that case, however, a supposed test-ban treaty could be evaded by a 
test programme of yields of 10 kton and less in dry soil that, in the case of 
sufficient thickness of the layer, will remain undetectecí» and unidentified by 
seismological means or by observations of cratering.

With the most optimistic views in niind on the future development of seismic 
identification techniques, it can still be said that this 10 kton threshold i-dll not 
be lowered >dthin the next five years.
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SWEDEN
Working Paper on the destructi-on of chemical 

and biological means of warfare

The Secretary-General of the United Nations has called upon all states to reach 
agreement to halt the development, production and stockpiling of all chemical and 
bacterislDgical (biological) agents for purposes of war and to achieve their effective 
elimination from the arsenals of weapons. One aspect of this elimination is 
destruction of already existing chemical and biological means of warfare as foreseen 
both in the nine countries' revised draft convention on the prohibition of the 
development, production and stockpiling of chemical and bacteriological (biological) 
weapons and on the destruction of such weapons (Д/813б) and in the revised text of 
the United Kingdom draft convention for the prohibition of biological methods of 
warfare (CCD/255/Rev.2),

Different attempts have been made to solve the problem of disposing of chemical 
and biological means of warfare. Recently, an operation whereby chemical munitions 
(rockets) containing nerve gas were sunk in' the Atlantic became widely knovm and was 
extensively reported on (see "Hearings before the Sub-committee on Oceanography of the 
Committee on Merchant Marine and Fisheries; House of Representatives Aug 3, 4, 6 and 
7, 1970, Washingon, D.C."). This report dealt thoroughly with several means of 
disposal and destruction and also provided the information that some types of equipment 
for destruction was under construction.

In the present, working paper the principles of destruction of both chemical and 
biological means of warfare are outlined. An element of importance that has been 
taken into acRo\mt is that the effectiveness of the destruction should be easily 
observed and verified.
CHEMICAL AGENTS

The following is applicable to nerve and mustard gases which are considered to be 
representative of.the most dangerous compounds and, furthermore, are stos-kpiled in 
various parts of the world in great quantities. Such agents may be stockpiled in 
various ways which cause different technical problems when it- comes to destruction.



They may, e.g., be stockpiled in
(a) containers in which the agents are easily accessible;
(b) munitions, containing explosives and perhaps propellants, from which the 

agents are accessible without prior defusing;
(c) munitions, the explosive part of which has to be defused before it can be 

emptied of the agent.
In the cases (b) and (c) the explosive part of the munitions causes special 

problems, particularly in the latter case where simultaneous destruction of the 
explosive part and the agents seems unavoidable. Thus, from the point of view of 
destruction, two alternatives csjí be anticipated;

(1) pure agents
(2) agents which are inseparable from munitions.
In the case of a pure agent two principally different methods for the destruction 

are conceivable,
Cne is by means of reactive chemicals (in a water solution) which detoxify the 

agent and the second, which is also more likely to be generally applicable, by 
thennal destruction (i.e., decomposition by heating/pyrolysis/or combustion).

The chemical method may involve use of alkali or oxidants (e.g., bleach).
Chemical destruction generally gives nontoxic end-products, but the character of the 
products makes them an environmental hazard if introduced directly into the open, 
the ground, sea, lakes or rivers. The question of how to dispose of large quantities 
of the end-products, derived from the dif.'erent chemical destia+ction methods, will 
Lave to be investigated further. Special facilities may have to be constructed.

Heating the agents themselves in autoclaves is technically feasible but may lead 
■n gome complex end-products about which relatively little is known.

Combustion, in combination with absorption of potential pollutants from the 
exhaust gases, appears to be the most promising method - technically and from the point 
of view of environmental pollution. A suitable combustion process would require 
specially constructed facilities.

The advantage of the thermal destruction methods would be that smaller destruction 
units might be used for a given amount of the agents and that the end-products are more 
easily handled. Actual experiments would have to be performed to evaluate the order 
of the most feasible technical steps.



In the case of rrtunitions from which the agent cannot be separated easily, much 
more drastic procedures seem to be necessary. Use of underground nuclear explosions 
has been discussed and found technically feasible but were discarded in the earlier 
mentioned case for several reasons, among them the risks involved-in handling the 
defective munitions (Hearings before the Sub-Committee on Oceanography of the 
Committee on Merchant Marine and Fisheries; House of Representatives Aug 3, 4, 5 
and 7, Washington, D.C. 1970). Instead, the formerly widely used method of disposal 
by sinking the munitions in the sea was applied. The agents, when released from 
their containers, will be destroyed by chemical reactions with the sea water in due 
time. However, this method will be less attractive with regard to some of the nerve 
gases and the mustard gases, which need a considerably longer period to react with 
water. In addition, attention should be paid to the provisions of the recent Seabed 
Treaty which prohibit, i.a., the storing of chemical and biological weapons on the 
seabed.

Another less attractive alternative is treatment of the munitions with lime or
bleach in old mines or underground in places chosen with great care./

Underwater detonation in closed-off water-filled pools together with facilities 
to take care of the toxic gases that may escape from the water surface might be 
feasible. Any of the mentioned methods are cumbersome. However, the greatest 
part of the existing chemical warfare agents can apparently be destroyed as such 
and according to the procedures suggested for pure agents.
BIOLOGICAL AGENTS

Biological agents may be destroyed by combustion, in autoclave or by means of 
disinfectants. Also, destruction of biological agents has its hasards, but offers 
in general smaller problems than chemical agents, especially since the quantities to 
be destroyed, and accordingly also the quantities of end-products, should be much 
smaller than is the case xiith the chemical warfare agents. Various destruction 
facilities intended for ordinary peaceful purposes already exist.
CONCLUSION

The destariction of munitions and agents intended for chemical and biological 
warfare is technically feasible. Because of the high toxicity and infectiousness of 
the age ts, hazards may in certain cases cause considerable destruction costs due to 
the need for special techni.cal facilities. The destruction methods recommended above 
may be subject to verification without major technical difficulties, but apparently 
only with inspectors present at the site of destruction.
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ENGLISH and SPANISH ONLY 
Original: RUSSIAN

BULGARIA., CZEGHOSLOVAKIA, HUNGARY, MONGOLIA, POLAND,
ROMANIA, UN3DN OF SOVIET SOCIALIST REPÜHL1CS

Draft Convention on the prohibition of the development. 
production and stockpiling of bacteriological (biological) 
weapons and toxins and on their destruction

the Byelorussian Soviet Sociallst Republic. Bulgaria. Czechoslovakia. 
Нгшаагу. Mongolia. Poland. Romania, the Ukranian Soviet Socialist 
Republic and the Union of Soviet Socialist Republics

The States Parties to this Convention,
Determined to act with a view to achieving effective progress towards general 

and conplete disarmament and, above all, with a view to prohibiting and eliminating 
nuclear, chemical, bacteriological (biological) and all other types of weapons of 
mass destruction.

Convinced that the prohibition of the development, production and stockpiling 
of bacteriological (biological) weapons and toxins and their elimination will 
facilitate the achievement of general and complete disarmament.

Convinced of the immense importancë and urgent necessity of eliminating from 
the arsenals of States such dangerous weapons of mass destruction as weapons using 
bacteriological (biological) agents and toxins.

Desiring to contribute to the strengthening of confidence between peoples and 
the general Improvement of the international atmosphere,

Believing that scientific discoveries in the field of bacteriology (biology) 
must In the interests of all mankind be used solely for peaceful purposes.

" Revised text issued for technical reasons. 
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Recognizing nevertheless that in the absence of appropriate prohibitions 
the development of scientific knowledge throughout the world would increase 
the risk of the use of bacteriological (biological) methods of warfare,

Convinced that such use would be repugnant to the conscience of mankind 
and that no effort should be spared to minimize this risk.

Recognizing the important significance of the Geneva Protocol of 
17 June 1925 for the Prohibition of the Use in War of Asphyxiating, Poisonous 
or Other Gases, and of Bacteriological Methods of Warfare, and conscious also 
of the contribution which the said Protocol has already made, and continues 
to make, to mitigating the horrors of war,

Reaffirming their adherence to the purposes and principles of that 
Protocol and calling upon all States to comply strictly with them,

Guided by the resolutions of the United Nations General Assembly, which 
has condemned all actions contrary to the Geneva Protocol of 17 June 1925 as 
well as the use in international armed conflicts of any chemical and any 
biological means of warfare.

Noting the conclusions contained in the report submitted to the United 
Nations General Assembly and the Disarmament Committee on the grave consequences 
for mankind that might result from the use of chemical and bacteriological 
(biological) weapons,

Convinced that an agreement on bacteriological (biological) weapons will 
facilitate progr-rss towards the achlevem.3nt of agreement on effective measures 
for the complete prohibition of chemical weapons, on which negotiations will be 
continued ,

Anxious to contribute to the realization of the purposes and principles of 
the Charter of the United Nations,

Have agreed as follows;



Article I
Each State Party to this Convention undertakes not to develop, produce, 

stockpile or otherTííise acquire:
(1) microbiological or other biological agents or toxins of such types 

and in such quantities as are not designed for the prevèntion of disease or 
for other- peaceful purposes;

(2) auxiliary equipment or means of delivery designed to facilitate the 
use of such agents or toxins for hostile purposes.

Article II
Each State Party to this Convention undertakes to destroy within a period 

of three months after the entry into force of the Convention —  observing all 
the necessary precautions —  or to divert to peaceful uses all previously 
accumulated weapons in its possession as well as the equipment and means of 
delivery mentioned in article I of the Convention.

Article III
Each State Party to the Convention undertakes not to assist, encourage 

or Induce any particular State, group of States or international organizations 
to take action contrary to the provisions of this Convention.

Article IV
Each State Party to the Convention shall be internationally responsible 

for compliance vrith its provisions by legal or physical persons of that State.
Artic-e V

Each State Party to the Convention undertakes to take as soon as possible, 
in accordance with its constitutional procedures, the necessary legislative 
and administrative measures for prohibiting the development, production and 
stockpiling of the weapons, equipment and means of delivery mentioned in 
article I of the Convention, and for destroying them.

Article VI
The States Parties to the Convention undertake to consult one another and 

to co-operate in solving any problems which may arise in the application of 
the provisions of this Convention.



Article VII
1. Each State Party to the Convention which finds that actions of any 

other State Party constitute a breach of the obligations assumed under the 
provisions of this Convention may lodge a coiiçlaint \iith the Security Council of
the United Nations. Such a complaint should include all possible, evidence confirming 
its validity, as well as a request for its consideration by the Security Council.
The Cmmcll shall, inform the Btatea. Parties to the C-onvention. of iiha result nf iThe-. 
investigatioiu

2. Each State Party to the Convention undertakes tc co-operate in cairying 
out any investigations which the Security Council may undertake, in accordance 
with the provisions of the United Nations Charter, on the basis of the coEÇilaint 
received by the Council.

Article VIII
Nothing in this Convention shall be interpreted as in any way limiting or 

detracting from the obligations assumed by any State under the Geneva Protocol of 
17 June 1925 on the Prohibition of the Use in War of Asphyxiating, Poisonous or 
Other Gases, and of Bacteriological Methods of Warfare, an instrument which embodies 
generally recognized rules of international law.

Article IX
Each State Party to this Convention undertakes to conduct negotiations in 

good faith on effective measures for prohibiting the development, production and 
stockpiling of chemical v/eapons and for their destruction,and on appropriate 
meafsures concerning equipment and means of delivery specifically designed for the 
produatlon or use of chemical weapons as means of warfare.

Article X
1. The States Parties to the Convention undertake to facilitate, and have 

the right to participate in, the fullest possible exchange of equipment, materials 
.and scientific and technological information for the use of bacteriological 
(biological) agents and toxins for peaceful purposes.



2. This Convention shall be Implemented in a manner designed to avoid 
hampering the economic or technological' development of States Parties to the 
Convention or intemational co-operation in the field of peaceful bacteriological 
(biological) activities, Including the International exchange of bacteriological 
(biological) agents and toxins and equipment for the processing, use or production 
of bacteriological (biological) agents and toxins for peaceful purposes in 
accordance xjith the provisions of this'Convention.

Article XI
Any State Party may propose amendments to this Convention. Amendments shall 

enter into force for each State Party accepting the amendments upon their acceptance 
by a majority of the States Parties to the Convention and thereafter for each 
remaining State Party on the date of acceptance by it.

Article XII
1. This Coirvention shall bs of unlimited duration.
2. Five years after the entry into force of this Convention, a conference

of States Parties to the Convention shall be held at Geneva, S'witzerland, to review 
the operation of this Convention, so as to be sure that the purposes of the 
preamble and the provisions of the Conventioh, including the provisions concerning 
negotiations on chemical weapons, are being realized. Such review shall take into 
account any new scientific and teclinological devèlopments relevant to this Convention.

Article XIII
1. This Convention shall be open to .all States for signature. Any State 

which does not sign the Convention before its entry into force in accordance with 
paragraph 3 of this article may accede to it at any tiiiie,

2. This Convention shall be subject to ratification by signatory States. 
Instruments of ratification and instruments of accession shall be deposited \/ith 
the Governments of'......   which are hereby designated the Depositary Governments,



3. TMs Convention shall enter into force after the deposit of the
instiuments cf ratification by .......... . Governments, including the
Governments designated as Deposiuaries of the Convention.

4. For States v/hose instruments of ratification or accession are deposited 
subsequent to the entry into force of this Convention, it shall enter i.nto force 
on the date of the deposit of their instruments of ratification or accession.

5. The Depositar̂ '- Governments shall promptly inform all signatory and 
acceding States of the date of each signature, the date of deposit of each 
instrument of ratification or of accession and the date of the ent2:y into force 
of this Convention, and shall transmit other notices to them.

6. This Convention shall be registered by the Depository Govemments 
pursuant to Article 102 of the Charter of the United Nations.

Article XIV
This Convention, of which the Chiirese, English, French, Russian and Spanish 

texts are equally authentic, shall be deposited in the archives of the Depositary 
Governmeî.ts. Duly certified copies of this Convention shall be transmitted-by the 
Depositary Governraents to the Governments of the signatory and acceding States.

In vritness v/hereof the undersigned, duly authorized, have signed this 
Convention.

DONE in  ........ copies at  .......   this........
day o f ............. . .........
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Iforking Paper on the Seismological Detection and 
Identification of Underground Nuclear Explosions

1. Introduction
In December 1970 at the 25th UNGA the Canadian delegation distributed a technical 

,.‘eport entitled, "Seismological detection and identification of underground nuclear 
explosions". This \;as a final assessment of world-wide seismological capabilities 
for this pzirpose ixcsed on inforraation. sufcmitted. by co-operating countries in accordance 
with the UNGA Resolution 2б04 A (XXIV). A preliminary analysis of the problem was 
distributed.to CCD members in August 1970, and summarized in the Canadian Working Paper 
CCD/305 of August 10, 1970.

These analyses of the problem were, of necessity, substantially theoretical, 
although empirical data on actual events were used whenever available. One of the 
most important conclusions and recommendations was that extensive practical studies 
of cliscrlraination capability should loe undertaken and published using the records from 
conventional seismograph stations on the same continental mass as earthquake and 
eoq-jlosion sources, in order to determine whether the detection and, identification 
thi-esholds achieved in North Aiiierica from a Imited deployed .network (the Canadian 
network) might be achieved elsexfnere using cm-rently deployed equipment. In particular, 
the technical report noted that the demonstrated threshold of explosion Identification 
in North America could not, without further definitive research, be extrapolated to 
continental regions in Eurasia.

In North America it was demonstrated that geological conditions along the 
propagation paths between, the Nevada Test Site and a particular network of., conventional 
seismograph stations produce sufficiently efficient propagation of Rayleigh surface 
Tidvos that the underground explosion identification tkreshold was 10- - 20 kilotons in 
hardrock using the Canadian standard, seismograph network alone. It should be lowei* if 
alx available continental data were used, but such an exiensive- study on actual events 
has never been done or, at least, published. No comparable claim could be proved for 
Eurasian test sites using conventional seismograph stations operating in .Eurasia and 
repoi'ted in the returns .to Resolution 2604 A (ХХГ7).



The purpose of this working paper is to outline the results of a study of 
Eurasion earthquakes and underground explosions made using seismic records fiom the 
ciorrently deployed Eurasion standard seismoeraph stations. The results are a clear 
demonstration that the identification threshold for these events which can be 
routinely achieved without the deployment of further equipment is about 20 kilotons 
yield in conçetent rock. Furthermore, the new results can be used in association 
with the material published in the 1970 Technical Report to predict with more 
certainty the significance of any proposals to deploy different instrumentation with 
different characteristics, or to merge currently available data in a more effective 
way. The scientific stu(^ has also suggested an improved way to take into account 
the influence of gross geological effects on surface wave propagation. When this is 
done, seismic data acquired on the same continent as an event can be usefully and 
simply conpared with seismic data acquired at a station on a different continent from 
that of the event, for perhaps the first time and with considerable clarification.
These data are referred to as continental and intercontinental data, respectively. 
Finally, in order to clarify the yield limits and to demonstrate the above-mentioned 
point, conçarisons are made with available previously published North American data, 
although these are not optimum data in terms of the UN returns.
2. Events. Stations and Data

The North American data consist of that collected for a series of Canadian 
research papers published in the past few years and will be presented in a modified 
unified form. The map of North America in Figure 1 shows the locations of the 
pertinent conventional Canadian seismograph stations and the events that will he 
discus'sed. The USA explosions include twenty-four at the Nevada Test Site, two in the 
Aleutian Islands, one in New lyiexico and one in Colorado. The earthqiiakes selected for 
comparison are twenty-eight shallow focus earthquakes in the regions of southwestern USA 
and northwestern Mexico.

The Eurasian data are collected specifically for this study; the data distribution 
services of the National Oceanic and Atmospheric Administration (NCAA) of the USA, 
previously known as the.Environmental Science Services Adminlstratiori (ESSA), were used. 
This provides, at cost, microfilm copies of records from stations of the World Wide 
Standard Seismograph Network (WSSN). The locations of the forty-two Eurasian stations 
employed are shown on the map of Eurasia in Figure 2. The events selected for analysis 
were ninety shallow focus Eurasian earthquakes of 1969, restricting the choice of



eartliquákes to those reported in the five-arbitrary regions shown in Figure 2, and thirty-
three underground explosions in 1968, 1969 and the first half of 1970. All events were
located by the NOAA service, using abstracted seismic readings of P or body-wave
seismic phases from co-operating observatories and institutions throughout much of the
world, i.e., in general, the ensemble of stations studied in the 1970 Technical Report,
but without P-wave data from most of the seven short-period arrays also considered in
that report. The пгхтЬег of explosions in the data sample at each of the eight separate
Eurasian test sites are shown adjacent to the site location in Figure 2.

It shoxjld be emphasized that all the discrimination results to be presented were
achieved from analysis of recordings from standard conventional seismograph stations
(Canadian and W/SSN), most of which have been in operation for more than five years.
The lnprovements to be expected from the inclusion of seismic arrays and improved single
stations are in some cases documented and predictable, and in other cases need urgent
study. These points will be discussea further in later sections.
3. Surfape Wave Magnitude (Мя) versus Body vJave Magnitude (mb) Discrimination

Variations in the geological structure of the upper layers of the earth have two
related but separate effects on surface wave magnitudes, M , relevant to discrimination;s
firstly, the propagation of Rayleigh surface waves is more efficient with more laterally
homogeneous propagation paths, and, secondly, distinctly different propagation paths
over different regions of the earth's surface often result in different absolute levels
of M conputed for the same or an equivalent seismic event. The first effects ,
determines the "size" of the seismic surface wave observed after propagation over a 
particular path length and therefore the "size" of the event that produces the 
smallest signal that can be observed. The second effect becomes important when 
comparisons are to be made between different test sites and events (earthquakes and 
explosions) and data from a world-wide ensemble of stations are to be used in combination.

The scientific analysis, which will be published later in full in the scientific 
literature, quantitatively defined the relative effects of four general types of 
Rayleigh wave propagation paths. These were continental Eurasia, continental North 
America, mixed continental-oceanic (i.e., propagation from Eurasia to North America or 
vice versa) and pixrely oceanic (i.e., propagation from an oceanic source to a coastal 
station). These path propagation effects were reduced to path-dependent corrections 
which depend on the period of the surface wave and can be siiiply applied to the 
computed surface wave magnitude. Additional modifications to the Rayleigh surface



wave con^rutatioh forinula include a revised distance correction uerm, combined -with
Keasurements of the maxinrura in the signal independent of Its period, and a correction
for focal depth, determined from the Raylejgh wave frequency content in the record.
This latter correction produces a distingo iiupioveiiient in versus discrimination
when it can be applied.

The improvements achiexî ed from the derivation and use of this revised formula
and the discrimination success of the revised versus niĵ method will be illustrated
using the stations and events shown in Figures 1 and 2. AlthoTigh much of the emphasis
in this paper is placed on M (the Rayleigh wave magnitude), similar regional variationss
can be attributed to mi|̂ (the P-wave î̂ agioltude). These variations are reduced as much 
as possible bj’- averaging a large number of station values to determine a final niĵi 
for those cases where only a small number cf P-wave readings are available, corrections 
are applied to provide т̂  ̂values that are accurate relative to larger, more widely 
recorded events. The path propagation and distance effects are not as critical for т̂ ;̂ 
the most sensitive .stations for P-wave detection are eften at large distances from the 
source; for excanple, many of the stations used to define values for Eurasian events 
are outside Eux-'asla.

Figuro 3 illustrates an versus plot for the North American events reoordei 
at Canadian stations (see Figure 1) using both the previously established and the newly 
lofina-d formulae. Figure 3(a) shows earlier published resiilts and Figure 3(b) the3
saii'o data on the revised M scale. The dominant effect of the refined M formula iss s
to shift ail continental events tc the left, i.e. to lower M values. This is thes
iniended purpose of this refined formiola in that it shifts M bo values that would bes
obsei’ved over long, complex world-wide patns, whilst continuing to employ the optimum
seismogram measurements of the efficiently propagating, shorter period Rayleigh waves that
have propagated ovor the purely continental North American path. These events were
not remeasured on the origina», seismograms and the M values, therefore, do not contains
the nowly established depth correction, which requires Ray].eigh wave measurements at a 
range of frequencies.

Two other effects are apparent in Figure 3» The Aleutian explosions, Longshot 
and Ж1г‘ои (L and M) which fall fai’ to the left of the continental USA explosion trend 
on Fj.gure 3 (a), because of their complex path to the Canadian stations, now agree much 
better on F3.gur© 3(b) id.th the other explosions. Thus, although these two Aleutian 
explosions remain above the other explosions in niĵ (a matter discussed later), the path



correction has normalized the explosions to an equiivalent M . Secondly, the refined Ms s
has the additional effect of reducing the scatter in the earthquake population so that, 
on Figure 3(b), there is a more distinct separation (i.e., discrimination) from the 
explosion population. These events will be collared to the Eurasian events later in 
this paper.

Figure 4 shows revised versus plots for events in the threejegions of
Eurasia containing explosion sites (see Figure 2). This illustrates the smallest
scale regionalization that is feasible for Eurasia because of the isolated locations
of the explosions and restricted natural occurrence of earthquakes in the active
seismic zones. There are only five events available for Region V in the time periods
covered. Although the two Novaya Zemlya explosions and three Laptev Sea earthquakes
are widely separated in versus relationships, there is not sufficient data to
define the trends over a wide, magnitude range. The majority of the past USSR explosions
have been detonated at the eastern Kazakh test site; these, plus the one Sinkiang
exqjlosion (denoted "C"), are conçiared with the earthquakes from the general area of
Tadzhik-Kirgiz-Sinkiang in the Region III plot in Figure 4- The earthquakes and
explosions are clearly separated over the entire range of available data, i.e. down to
about М^З.С, explosion and earthquake

Region II of Figure 2 contains three explosions from three sites near the Caspian
Sea and three explosions from two sites west of the Ural Mountains. These explosions
are conpared with earthquakes from the general region of Caucasia-Iran-Turkmsn.in the
Region II plot in Figure 4« The three larger Caspian explosions are clearly separated
from the earthquake popifLation and have versus т̂  ̂relationships very similar to the
larger eastern Kazakh and Novaya Zemlya explosions. The three smaller Ural explosions
tend to be much nearer the earthquake population and have m^ values significantly lower
than the eastern Kazakh explosions of equivalent M . They do, however, retain a clears
separation from the earthquakes, and are discussed further later in this report.

The data plotted for the three regions in Figure 4 represent the events collected
specifically for this study of an analysis of versus discrimination using the
WSSN stations in Eurasia. In Figure 4, a correction to M for the focal depth of ans
event has been included wherever the correction co-uld be determined by measurement of
the spectral content of the Rayleigh waves in the seismogram. In order to apply an
identical procedure to all events for discrimination purposes, the depth correction was
retained in M calculations for explosions. This process is sufficiently accurate that s



a majority of the езф1оз1опз were assigned depth corrections equivalent to surface or
very shallow-focus events. However, the procédure which has. been devised is not
perfect. subsequent to xhe explosion identification (by the versus: m^ criterion
illustrated in Figure 4), the explosion M values can be adjusted to the’ surfaces
focus equivalent. This was done where necessary for Eurasian explosions appearing
on the following diagram (Figure 5).
4. Comparison of North American and Eurasian Events

The refinements made to M were designed to standardize the M magnitude sos s
that the Rayleigh waves of maximum amplitude at any period within the standard long-
period seismograph passband would yield magnitudes that are independent of the large
first order effects of the propagation path. The refined M scale has been, showns
to reduce scatter and improve separation for North American events, and to produce a 
reliable discriminant for Eurasian events. Next, the two sets of data are combined 
in an attempt to explain the major residual differences in versus m^ relationships
within each of the general earthquake and explosion populations.

Figure 5 shows the intercomparison with separate plots of verstis m^ for thé 
total suites of earthquakes and eзфlosions. It clearly demonstrates that access to 
seismological data recorded by world-wide stations is necessarjr to reduce the 
threshold of identification of events in Eurasia. Thus, the six large Eurasian 
explosions shown as solid triangles in Figure 5(a) are explosions in 1966-68 using 
data recorded only in Canada. The smallest of these six explosions for which
Rayleigh wave measurements were possible on the Canadian standard network had ^^4*1 >
m^5.8 . The smallest explosion is reduced approximately one unit in if'data is 
examined using equivalent stations on the Eurasian continent. For North American 
events, the argument is reversed and it is advantageous to have access to North 
American data.

The Aleutian explosions (L and M) wirlch remained above the continental USA 
езф1оз1оп8 in Figure 3(Ь} are shown in Figure 5(a) to conform very closely to the 
larger Eurasian explosions.

The trend of the majority of the Eurasian explosions is slightly above the trend 
of the continenteil USA explosions, i.e. to hâve a larger m^ for the same , The
exceptions are the three Ural, ejq)losions (noted in Figure 4) which lie at the lower
edge of the continental USA explosion trend. It is considered that these differences



are related to the Influence of the detonation environment on the m^ values; the 
eastern Kazakh, Novaya Zemlya and Caspian explosions detonated in older, more competent 
rock are, on the average, more efficient in P-wave coupling and produce higher relative 

values than are the continental USA explosions in generally younger, less competent 
rock.

The three Ural explosions (the lowest three Eurasian explosions shovm closely 
grouped on Figure 5(a) ) agree in versus m^ trend with two special USA 
explosions, Gasbuggy and Rulison, detonated in sedimentary rock environments for 
purposes of natural gas stimulation. These Ural explosions are also located in a 
region of deep sedimentary rocks and it therefore appears that explosions of similar 
size in similar detonation environments on the two continents produce similar Ms
versus trends.

In contrast to thë different average trends of explosions on the two continents, 
Pigtire 5(b) suggests that North American and Eurasian earthquakes have similar average 
Mg versus m^ trends and general scatter. This suggests similar average tectonic 
conditions (as they affect M^ versus m.|̂) for the seismic regions sampled on the two 
continents, and similar degrees of pertiirbation from these average tectonic conditions. 
The pertinent point with respect to discrimination is whether these small populations 
are truly representative of the nimerous earthquakes in these seismic regions. 
Consideration of nearfield observations by United States seismologists of earthquakes 
in the same seismic regions of North America suggests that they are representative, so 
that it is not expected that the earthquake occurring, say, next week or next year in 
these regions г+111 deviate significantly from the trends established by the earthquake 
sample studied. Of course, studies of more extensive earthquake samples should be 
encouraged as a matter of some urgency,
5. Standard Seismograph Station Detection and Discrimination .Thresholds

(a) Rayleigh wave thresholds;
It is important to consider redefining the concept of a positive identification 

threshold directly in terms of M^ without converting later to an value using 
some assumption concerning the appropriate versus m^ trend. There are three 
logical reasons for doing so; (l) there has been justifiable confusion in the minds
of non-seismologists with calculated or claimed identification thresholds at an m.̂^
value, say mĵ 5.0 , where the detection of P waves is still comparatively straight
forward; (2) the threshold for explosion identification has heretofore been
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controlled by the capability of detecting the siirface Rayleigh waves, and therefore
defining the threshold in terms of M naturaUy avoids the difficulty withs
conversion back to m.ĵ values; (3) the refinements made to the formula have, for
the first time, normalized all Rayleigh wave observations to the same absolute scale.
In terms of versus m^ discrimination, an detection threshold is eqiiivalent
to the Identification tlTreshold (assuming, of course, that earthquakes and explosions
remain separated at the M threshold), v/henever sufficient location or detections
capability exists.

The M detection threshold for Eurasian Rayleigh waves by the Eurasian l#/SSN s
stations employed in this analysis has been determined. It is M^3.2 and corresponds 
to that level at which there is greater than 90 per cent probability of having measur
able Rayleigh waves at four or more of the stations of the network. The explosion 
identification threshold for these stations and explosions in Eurasia is therefore 
M^3.2.

This cloarly defined M 3.2 threshold can now be viewed in terms of thes
regional plots in Figure 4. The threshold is slightly to the left (i.e. to smaller
magnitudes) of the Sinkiang explosion in Region III and slightly to the left of the
three Ural explosions in Region II, It is important to note that it is near this
magnitude range that the actual explosion data, from the NOAA source and for the time
periods employed, are becoming scarce, OnHy three of the available explosions during
the time period (all in eastern Kazakh) do not appear on the plots in Figure 4; one,
m^5.0 , had Rayleigh waves totally obscured by an interfering earthquake and two,
mĵ 4.3 and m^4.7 , had no observable Rayleigh waves on the available Eurasian
seismograms. An extrapolation of the trend of the e:^losions in Region III in
Figure 4 to lower magnitudes shows that the latter two explosions are significantly
below the M 3,2 threshold. 's

The earlier published North American data, revised to the new scale and
summarized here in Figure 3, did not make use of all the potentially available
standard station and other recordings. All that can be said is that the threshold
corresponding to the smallest explosion size for \,rhich there is a greater than 90
per cent probability of measuring the corresponding surface waves at four stations of
the Canadian standard network is also M 3.2. However, technical considerationss
which follovi from the path corrections, which have now been numerically defined, 
and the USA contribution to the UN returns Diake it highly probable that the North 
American threshold wnich would be obtained by a new similar analytical experiment 
should be about M 2.6.



In other words, it is considered that the present situation which produces the
same proven threshold, M-3.2, for Eurasian and North American events is artificial;s
because of the extensive continental USA contribution to the United Nations returns,
it is highly probable that the intrinsic threshold for continental North American
events is near M 2,6, using these techniques, s

The refined version of the M scale is a more stable indicator of event "size"s
and a more useful scale for defining both threshold and yield than is the previously 
employed m^ scale. The concept of defining a surface wave magnitude-yield relationship 
has been developing over the past year or two. It was discussed in the working paper, 
CGD/ЗСб, of the Swedish delegation on 12 August 197C, and in the Canadian Technical 
Report, The matter has been considered at length in scientific papers (available to 
us in preprint form) by UK, USA and Swedish seismologists. Yields for 16 of the USA 
explosions in Figure 3 are available. An empirical fit of yield versus M for theseО
16 explosions results in the relationship M =1,2 log Y + 1.6. The mean error in
yield that would result from the application of this equation to these 16 explosions,
and thus the expected error when applied to other explosions, is about 33 per cent.
Assuming the empirical stability of M with respect to the explosion detonations
environment, and the success of the refined M scale in removing first order paths
propagation effects, the application of this equation to the Eurasian explosions will 
result in yields of similar accuracy. For example, the yields of the three Ural 
explosions woiild be 27 - 9 kilotons; the USA explosions, Gasbuggy and Rulison, in 
similar environments had reported yields of 29 and 4-G kilotons, respectively; these 
five explosions are juxtaposed in Figure 5(a).

Applying this M versus yield formula directly, the yield equivalent to theО
M 3.2 Eurasian explosion identification threshold is about 20 kilotons. The IntrinsicО
threshold of M 2*6 discussed above for continental North America, and discussed belowS
assuming improved capabilities in Eurasia, is about 7 kilotons.

(b) P-wave thresholds and earthquake location;
The problem of the general availability of explosion data has been noted briefly 

above; this, of course, is related to the scheduling, size and number of explosions 
in the various testing programes. The availability of earthquake data, on the other



hand, is, within rather broad limits, predictable on the basis of well-established 
earthquake recurrence relationships for any general seismic region. It is, for 
example, possible to predict within about a factor of two how many earthquakes within 
a certain magnitude range will occur within these regions of Eurasia in the period of 
one year. Statistical prediction of this kind has been employed to estimate that the 
Eurasian earthquakes in the critical magnitude range, m^4.2 - m^4.7, employed here 
represent approximately 25 per cent of the total Eurasian earthquakes for the same 
regions within this range that actually occurred during the year 1969» This lack of 
availability of relatively complete earthquake occurrence data is due to the rapidly 
diminishing capability of locating earthquakes as m^ values fall below about in̂ 4«7, 
using P-wave data routinely transmitted to the NOM epicenter location centre, which, 
with the voluntary information supplied to it, is restricted to the documentation on. 
a world-wide basis of the larger and more socially significant earthquakes.

The 1970 Technical Report demonstrated, however, that, using all data guaranteed
within the context of UNGA 2604 A (XXIV), the capability exists, using the short period
arrays in addition to the more sensitive standard stations, to locate a high percentage
of all Eurasian (in general, northerra hemisphere) earthquakes in the m^4.2 to 4.7
range. Until such time as this is achieved routinely, or a special study is made of
the detection and location of small earthquakes for a period of, say, one year for
critical regions such as these in Eurasia, it can only be assumed that the earthquake
trends and scatter will persist, to low magnitudes. The total earthquake versus m^
data available in various technical and scientific publications suggests that the
small Eurasian earthquakes in the M 2,7 - 3.5 range, employed,in- this study, are,
because of P-wave detection limitations., earthquakes with relatively large m^ values
for this M range. That is, few of the remaining imreported' earthquakes that s
undoubtedly occurred in the same time period are expected to have values nearer to
the explosion populations. This limitation on earthquake reporting, although not 
completely absent, is less severe in the seismic regions near the ..continental USA test 
sites because of the dense network of nearby USA stations routinely reporting data to. 
the NOM earthquake location agency.



6. Discussion
The principal purpose of this working paper has been to make GOD delegations 

aware of the Canadian interpretation, of the value of existing conventional seismograph 
stations on the continents of Eurasia and North America for purposes of identifying 
underground explosions on these two continents, A comparison will now be made between 
the present capabilities demonstrated in the body of this paper and the practical 
potential capabilities that can be achieved with modest improvements. An attempt will 
be made to distinguish between what can be considered as practically achievable at 
present (by consolidating available data, redeploying improved seismograph systems 
where necessary, modifying existing systems with modest but proven techniques,, etc.), 
and what might be theoretically achievable with massive additional investment in 
highly sophisticated integrated systems,

(a) The detection and location problem;
Using the documented capabilities of the short period array stations reported in

the United Nations returns, the capability at present ex3.sts, althoTigh not achieved
routinely, of locating the additional small earthquakes in the critical magnitude range
near the M 3.2 identification threshold. To the extent that the complete (M versus s s
m̂ ) definition of the earthquake population above the Mg3.2 threshold is at present 
limited by this lack of earthquake location capability, establishing procedures to 
routinely achieve detection and location of more of these earthquakes should be given 
first priority. At least two nations to our knowledge (USA and Sweden) routinely 
. compute locations of additional small earthquakes for their own research purposes, 
the USA by Integrating data from two large aperture, short-period arrays (LASA and 
NORSAR), and Sweden by supplementing their own array data with additional data, from 
several high quality standard stations throughout the world. A means is required of 
completing the data co-ordination and making the results available to the broader 
international seismological community.

In any case, this problem of event location is solved in principle doim to m^4.2 
or so; to go lower may require the suitable development of more, well-sited, short- 
period, medium-aperture arrays, and even then a lower general limit much below m^4*0 
will be very difficult to achieve at all locations in the Northern hemisphere. In . 
all cases, we are using 90 per cent interval probability figures.



(b) The surface vave detection problem;
There are a number of long period facilities in existence throughout the world

whose capabilities for Rayleigh wave detection are considerably better than the standard
stations employed in the analysis discussed in this paper. These stations have,not been
employed in the analysis presented because it is only now, having defined standard
station' capabilities-, that an accurate assessment of the requirements for improved long-
period facilities-can be made. The 197C Technical Report discussed in detail the
capabilities of the more sophisticated individual long period facilities. For purposes
of direct extrapolation from the standard station capabilities discussed in this paper,
the following, rather over-simplified, assumption will be made concerning improvements
to be gained from such systems: a single station with facilities for mlcroselsmic
noise rejection and modest signal enhancement processing is assumed ’oo be a factor of 4
better in Rayleigh wave signal amplitude detection than the standard station; a large-
aperture, long-period array is assumed to gain an additional factor of 4 írom beam-
forming, for a total factor of 16 better than the standard station. These factors
represent potential M threshold reductions of 0.6 and 1.2 for the- improved singles
station and the large aperture array, rospectivoly.

An assumption required for direct comparison of these improvements with the
standard stations employed is that, in order to take advantage of the efficient
continental propagation, similarly located improved systems will apply uheir signal
enhancement techniques to the equivalent maximum amplitude signals, and will not restrict
consideration to 20-second of some other fixed-period waves. .Then the threshold
reductions described above can be applied directly to the M 3.2 threshold of the standards
stations; it is further assumed that the improved systems will be deployed in such' 
numbers and locations that will yield the equivalent 4 or more station detections.

The advantages of observations at nearer distances over purely continental paths 
can be illustrated by making a similar thres'hold reduction calculation for inter
continental propagation. The standard station Rayleigh wave detection threshold for 
the intercontinental'case is about M 4.3. This is estimated from the Canadian standardS'.
station capabilities for Rayleigh waves from'Asian earthquakes and в2ф 1о81опз, but will 
be roughly equivalent for other intercontinental paths. The threshold is considerably 
higher than the continental case because of 'the greater average distances and the
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geological restriction which corresponds to working with Rayleigh waves with periods of
20' seconds or greater. The threshold reductions achievable by the Improved systems can
again be applied directly to this standard station M 4.3 threshold. A summary of thes
M thresholds for the two cases and the three different types of systems is given in s
the following table.

M Thresholds for Continental and Intercontinental Cases 
Employing the Three Different Seismograph Systems

LONG PERIOD 
STATION SYSTEM

STANDARD, (WSSN or 
Canadian network 
equivalents)

IMPROVED SINGLE 
STATIONS

LARGE APERTURE 
ARRAYS

GONTINEFJAL 
(within North America 
or Eurasia; average 
distance 3000 km)

M 3.2 s

M 2.6 s

M 2.0 s

INTERCONTINENTAL 
(between North America 
and Eiirasiaj average 
distance 8000 km)

M^4.3

M^3.7

It is apparent from this table that large aperxure arrays at intercontinental 
distances will only slightly improve on the performance of standard stations situated 
on the same continent as the .seismic events of interest. Furthermore, intercontinental 
arrays cannot match the performance of the continental improved single stations. The 
lowest threshold is, of course, attributed to the arrays for the continental case.

(c) Detection, location and identification;
At present, we have complete detection and location information from NOAA of events

down to about mĵ 4.7; although the data is not complete, numerous events are detected
and located below this level (see Figures 4 and 5). At m^4*2 only a small percentage
of events are routinely detected and located. All explosions at or above the M^3.2
-dentification threshold have m^ values above the NOAA detection and location threshold
and no problems of locating explosions at the present M 3.2 threshold arise.s

The next simplest step, in principle, might consist of the reduction of the 
threshold from M 3.2 to M 2.6 by employing improved Rayleigh wave detection systems onS S -
the same continent, coupled with the data merging described above to bring the detection 
and location capability of events down to m^4-2 in the Northern Hemisphere. All the 
explosions at the M^2.6 threshold will rœnain above the bIĵ4.2 lower limit and can be



detected, located and assigned values. A majority of the earthquakes at the
threshold vri.ll bs belov/ the m^4«2 detection and location threshold, i.e., their P waves
will not be detected by sufficient stations to allow locations to be calculated and
values to be assigned. A poorer location capability would be obtained with the one or
two most powerful short-period arrays only. Accordingly, near this potential M 2.6s
threshold, the circle will have fully turned and we should be in the paradoxical 
situation of identifying an explosion on the basis of being able to locate it, and then 
placing its versus position in the correct region of an established trend. The 
situation with respect to negative criteria will have turned "full-circle",- and small 
earthquakes could be identified and ignored in monitoring because of the absence of 
observable P v/aves.

The reduction of the M threshold significantly below M 2.6, for example to M 2.0S ', s s
by the use of large arrays on the same continent as the events of interest, will require 
a parallel improvement in the P wave detection (event location) threshold to below 
m.̂ 4»0. This will be extremely difficult to achieve. Furthermore, at this limit it 
could be justifiably argued that it remains to be clearly demonstrated that the principle 
of identification still vrorks ad.equately and populations of earthquakes and explosions 
remain separated.
7. Conclusions

(a) The threshold of identification of Evu*asian underground explosions using 
standard seismograph stations reported in the returns to UNGA Resolution 260/, A (XXIV) 
has been demonstrated to be approximately 20 kilotons in most natural environments 
(dry alluvium excepted - the situation is worse). This is,the result of an analytical 
experiment \ri.th actual data.

(b) The corresponding figure for continental North American underground explosions 
was previously reported at 10-20 kilotons in hard rock using Canadian standard 
seismograph station data. The derivation of a new, refined surface-wave magnitude' 
scale allows more accuráte extrapolation. Accordingly, it is highly probable that an 
analytical experiment vdth actual data from stations reported in the United Nations 
returns would reduce this continental North American threshold to between 5 and 10 
kilotons in most natural environments (dry alluvium excepted).



(c) A corresponding reduction to 5-Ю kilotons in Eurasia requires the deployment 
of a limited number of improved single stations only, together vdth the merging of 
ciorrently available data to achieve the detection and location ability calculated in 
the Canadian Technical Report of December 1970.

(d) To achieve a capability at 1-2 kilotons in na,tural environments other than 
dry alluvium, massive investment in arrays sited on the same continent as the events is 
necessary. Re-thinking of the logical processes practiced today of detection, location 
and identification will probably be necessary. Arrays have advantages in addition to 
their signal enhancement capabilities; they can be used to pick out a signal obscured 
at an ordinary station by seismic waves generated elsewhere from the event of Interest, 
and they give some approximate location capability independently.

(e) Attention to existing test sites simplifies the identification problem: the 
situation for universal coverage is always more pessimistic than the results which can 
be achieved for particular developed test sites.

(f) The practical potential 5 to 10 kiloton thresholds are possible because of 
the deployment of such modern s'bandard seismograph networks as the World-Wide Standard 
Seismograph Network, the С8ла11ап Standard Network and others, the deployment of arrsys 
by the USA, the Ж, Canada, Sweden and other countries, the work of the USA and other 
countries in the development and deployment of experimental improved single stations, 
and the ready or potential availability of the data from all these.

(g) The lack of information on precise locations and yields of underground 
explosions, and the deployment of seismograph stg,tions and their capabilities in many ■ 
Eurasxan coxmtries makes the situation in a comparison of North American and Earasian 
capabilities somewhat asymmetric.

(h) Problems with respect to explosions in dry alluvium or in artificially 
modified environments, or with conceivable measures to confuse the seismic signals from 
underground nuclear explosions are not considered in this report.



Figure 1. Map of North America showing pertinent Canadian standard seismograph sta
tions and earthquakes and explosions from past Canadian research papers re-evaluated 
using the refined Ms formula. The bracketed numbers Illustrate the number of ex
plosions employed from each test site.



Figure 2. Map of Eurasia showing the 42 WWSSN s ta t io n s , the explosion te s t  s i t e s  with 
bracketed number showing the number of explosions at each s i t e ,  and the Eurasian earth
quakes employed in th is  an a ly sis . The broken lin es i l lu s t r a te  the boundaries of the 
regions d iscussed separately  fo r  Mg versus mb discrim ination .
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Figure 3. Ms versus p lo t of North American explosions and earthquakes (see Figure 1 ): 
(a) upper diagram using the previous d e fin itio n  of Mg , and (b) lower diagram using the 
revised Mg formula. The le t t e r s ,  L, M, R and G, denote the explosions Longshot and 
Milrow (A leutians), Rulison (Colorado) and Gasbuggy (New Mexico), re sp ectiv e ly . The un
labelled  explosions are at the Nevada Test S ite .



Figure 4 . Regionalized p lo ts  of Mg versus mb fo r Eurasian explosions 
(so lid  c ir c le s )  and earthquakes (open c ir c le s ) .  Locations of the events 
are showq on Figure 2 and described in the te x t . The le t te r  "C" denotes 
the Region I I I  Sinkiang explosion.
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event.

station.

long period.

APPENDtX 
A Glossary of Technical Terms

An earthquake or an underground nuclear explosion.

An establishment which houses seismographs, A standard seismogranh 
station usually operates both long period and short neriod seismo
graphs at a single site, A seismic array station operates an array of 
long and/or short period seismographs distributed in some geometric 
pattern over an area. A large aperture array has a total breadth of a 
few hundreds of kilometers, a medium aperture array a few tens of 
kilometers,

Refers to seismic waves, or to recording of seismic waves, with 
oscillation periods from about 10 to 50 seconds, the period range of 
Rayleigh surface waves pertinent to this report.

short period. Refers to seismic waves, or to recording of seismic waves, with
oscillation periods from about 0,3 to 2.0 seconds, the period range of 
P body waves pertinent to this report.

Ravlelgh surface waves. A type of seismic ware which propagates along the free
surface of the earth. Consideration here is primarily restricted to 
the vertical component of these waves.

P body waves. A type of seismic wave which propagates through the body of the earth,
and which is the first arriving seismic wave at a station from a
distant event. Consideration here is again restricted to the vertical 
component of these waves.

detection. Refers to the process of deciding that an event has occurred on the
basis of having recorded P and/or Ravleigh ixaves.

location. Refers to the process of calculating the location of a seismic,event
using the observed arrival times of detected P waves at a suitable 
number of stations.

Identification (discrimination). Refers to the process of deciding that an event
is either an earthquake or an explosion on the basis of an established 
criterion using the recorded seismic waves.

threshold. The lowest level in terms of the event magnitude or yield at which each
of the above three processes can be achieved with the appropriate 
statistical reliability. The statistical reliability employed in this 
paper refers to that magnitude or yield at which there is a 90 percent 
probâbility of detecting the appropriate P or Ravlelgh waves at 4 or 
more stations. The event location threshold is asstimed equal tó the 
F wave detection threshold; the identification threshold is equoted to 
the explosion Ravleigh wave detection threshold.



focus» The position- of an event in three dimensions, i.e., in terms of its
geograpliicaí co-ordinates and its depth below the earth's surface.

epicenter. The point of intersection on the earth's surface of a line projected
vertically up from the focus, i.e., the'geographical co-ordinates of 
the focus.

focal depth. The depth of the focus below the epicenter..

shallow-fecus. Earthquakes can occur at focal depths as great as about 700 km. For
purposes of comparison to explosions of surface- (or very shallow) 
focus, we restrict consideration to earthquakes of shallow- (depth less 
than 50 'lîk-) focus.

surface-focus. In terms of the accuracies ot estimating focal depths using distant
observatiçnso events shallower than about 10 km (tnis includes all
explosions) can be assumed to be or will be indistinguishable from 
events at the surface of the earth (i.e., have sorface-focus).

Mg (Rayleigh wave magnitude). A logarithmic scale used .to define, th.e "size" of 
events on the basis of thei.r Rayleigh wave amplitudes observed at a 
distance.

Sb (L  wave _magnitude). A logarithmic scale used to define the "size" of events 
on the basis of their P wave amplitudes observed at a distance.

yield. The nuclear explosion size in terms of the equivalent amount of chemical
exprobive.'

kiloton. The nuclear explo.sive equi.valent of one thousand tons of chemical
explosive,

seismic zone. Tectonically controlled «quasi-linear features along which earthquakes
are expected to occur. A system of seisirô.çq̂ .nës encompassed by a .poorly 
defined geographic boundary can be considered a seismic region.

earthquake recurrence relationship. An empirical linear relationship- between the
. magnitude of ea?.--thqualces and the logarithm of the. numbër of earthquakes 
that occur per unit time- i-iiterval. Recurrence' relationships for 
parl'-icular seismic regions have phovjn small variations from the average 
relationship established for-,, global. Seismicity,

continental. In the context "of this-paper.),, a .si'tiiakion:. whereby th&.i.seismograph
stations and the .events of interest" áre confined to- the same broad 
continental mass.



intercontinental» In the context of this paper, a situation whereby the seismograph 
stations and the events considered are on different broad continental 
masses.

microseismic noise. Natural, continuous (but with varying intensity) earth vibrations 
which, in the long period band, are caused primarily by meteorological 
disturbances at sea vMch propagate to all points of the earth as 
seismic waves, and by coupling of local meteorological disturbances with
the foundation rocks in the vicinity of the seismograph station. The
peak in the spectrum of microseismic noise occurs in a band near 
6 seconds.

beam-forming. A process achieved using seismic array recordings whereby appropriate
time delays are applied to individual array signal elements before their 
addition in order to improve the signal-to-noise ratio.

signal enhancement. Any special computational process designed to increase signal 
amplitude relative to background noise.



C O N F E R E N C E  O F  T H E  C O M M I T T E E  O N  D I S A R M A M E N T  ccD/327/A d d .i
7 July 1971'
Original; ENGLISH

CANADA
Explanatory comments on Working Paper on seisraological detection 

- and identification of undergroimd nuclear explosions

The working paper, GGD/327, contains the results of a study of 90 Eurasian 
earthquakes of shallow depth in 1969, and some 33 underground nuclear explosions in 
Eurasia at eight'different sites during 1968 to mid-1970. It was designed to fill 
what we consider to be an important gap in the quickly acciimulating knowledge on 
discrimination capability by defining the situation in Eurasia. The two scientists 
involved in the case study (and here I might note that one was a Canadian and the 
other a visiting seismologist from another country - in itself a happy, practical 
exanple of the benefits to be derived in these problems from international co-operation) 
first of all devised a refined scale to measure the size of events using the surface 
waves which they produce. Technical details га11 be published elsewhere - for our 
puiposes this morning, it is sufficient to point out that the work uses those signals 
most easily measured on standard instruments. Gross corrections for different path 
types have been derived that put all observations of surface wave magnitudes or size 
onto an approximately uniform scale. This intensive study enables data obtainexi on 
one continent from events on another to be simply and directly compared with data 
obtained on the same continental mass as the event of interest (either the American 
or the Eurasian land masses) for the first time and -with considerable clarification.

Using the same scientifically defined conservative threshold of Identifj cation 
that we have adopted in the past and the established criteria for identification 
involving differences between earthquakes and underground explosions in their relative 
excitation of two different types of elastic vibrations, namely the body and surface 
waves, the Eurasian study has an identification threshold best summarized in the 
refined surface wave scale as surface wave magnitude 3.2, or M 3.2. This corresponds, 
we believe, to explosion yields of about 20 kilotons in most natural environments 
other than dry 'alluvium. The lnproveraent obtained in this work over the theoretical 
conservative study of last year arises from the fact that the case study has now 
identified and used to best advantage the gross geological path effects in Eurasia,



and that working with actual events, the two analysts concerned were able to usefully 
measure and analyze somewhat smaller signals than those assumed in the theoretical 
study. The stations used werô 42 standard seismograph stations widely distributed in 
peripheral Asian countries and in Europe ana the Middle East; these, in general, 
were stations reported'in the returns to the U.N..Resolution and are stations which 
deposit data in the seismological data centre in the U.S.A. We obtained copies of 
the data using exactly the same mechanism freely available to anyone in the 
international seismological community: this is another illustration of the value of
the present level of international data exchange. These stations of the World Wide 
Standard Seismic Nètwork contribute their data routinely to an American centre, as 
also does the Canadian and other, but not all, national seismic networks.

As a result of this scientific study, it is next appropriate to ask whether our 
earlier published estimates for North American explosions need revision. To date, 
the only published network case studies are those we have made with the Canadian 
Standard Seismic Networl̂  alone: these produced the 10-20 klloton figure quoted
earlier and take full advantage of geological quirks, Езфег1епсе with the new refined 
scale and some simple calculations which follow from our earlier study make it highly 
probable that, if all the useful data with guaranteed availability were employed, the 
corresponding North American lower limit for identification could be reduced to 
between 5 and 10 kllotons in most natural environments, dry alluvium and possibly 
valley tuff being exceptions.

With the definition of the path effects on the surface waves, we next turned to 
a consideration of the measures which woiiLd be necessary to reduce the lower limit in 
Eiirasia to between 5 and 10 kllotons in the regrettable absence of guaranteed 
available data in much of the interior of tne land mass, and we conclude that this is 
feasible with two steps. The first requires the deployment of a limited number of 
improved long-period seismograph stations, rather than more deployment of extensive 
arrays, and the second requires the merging of currently available data from 
currently deployed arrays and standard stations to achieve the detection and location 
ability from seismic body wave readings calciiLated in our technical report of last 
December.

Thus, two comparatively single steps should, in our view at present, produce a 
5 to 10 kiloton capability at most current northern hemisphere test sites. From 
matorial .appearing in the scientific literature, much of it from American sources, we 
are aware of considerable activity towards the parxlal implementation of these steps,



although again, in our view, some of the activity of general research interest and 
utility is not necessarily.directed in the most, effective manner towards the 
resolution of the identification issue.

Delegates may be curious aboui our piOo.:obis for a capabili ty at 1 to 2 kilotons 
in most natural environments. Our technical studies lead us to believe at present 
that such a hypothetical target wou3.d require massive investment in arrays situated 
on the same continent as the events of interest, and some rethinking of the logical 
processes practised today, of detection, location and identification. We would be in 
a sounder position to examine and comment on the optimum possibilities when the steps 
outlined earlier to move towards a northern hemisphere 5 to 10 kiloton capability are 
complete,’and have been documented with adequate studies on populations of earthquakes 
and explosions from key stations; existing arrays and combined groups of stations. 
Studies on existing arrays and special upgraded long-period stations, therefore, need 
urgent documentation. We are also aware that some delegations may express doubt about 
the capability of the usual method of seismic discrlmlnatior! at such low yields as 
1 or 2 kilotons, Although no studies have yet been made, or at least published, at 
such low yield values using network observations at considerable distances from test 
sites, we believe that enough seismological observations of a highly specialized kind 
have been made to suggest that the usual discrimination tools would still be effective, 
if only the signals could be measured. Once again, prior examination of data in the 
5 to 10 kiloton range and the corresponding wealc earthquakes would provide the basis 
for a more certain extrapolation of the possibilities.

One or two mor difficult points shoul next be made in r e>der to present our 
argument fully. Firstly, we would urge delegates to start tliiiiking about explosion 
yiejds in terms of the refined surface wave scale we have proposed. As we understand 
it, movements in this direction can be discerned in American, Swedish and British, 
scientific contributions. The relation which we use with the data- available to us is 
given in the technical working paper: other delegations, porticularly those of the
nuclear testing powers, with more Information can probably improve on it. With a 
change in viewpoint, some of the east-Wost arguments of the past regarding the body- 
wave magnitude and yield relationship become of lesser importance. In any case, we 
can explain these very largely in terms of the different instrument responses of 
seismographs tuned to the short-period body waves. I-tors importantly, we believe there 
are soijnd semi-theoretical, and empirical reasons to advocate the shift of thinking - 
increased yield precision is.obtained because the evidence.,avallabl.e to us suggests 
that, within rather small limits, the refined surface wave magnitude for an explosion



is not highly sensitive to the detonation medium. Dry alluvium and possibly valley 
tuff are exceptions. Our working paper illustrates our belief, for exanple, that a 
Kazakh test site explosion of a given yield will have the same refined surface wave
magnitude as a Nevada test site explosion of the same yield in hardrock, but that the
body-wave magnitudes will be somewhat larger for the Soviet event. There are a number 
of reasons which might account for this difference - the degree of coupling, differences 
in the structure of the earth at upper mantle depths, and so on, but these are 
somewhat secondary to the argument that increased clarity and precision in 
extrapolation may well follow some change in traditional patterns of thought.

Secondly, we should like to note once again that our working paper has used only 
one of the many tools at the disposal of the seismologist who wishes to discriminate 
underground explosions from earthquakes. We, with comparatively modest resoirrces, 
are conducting research with other discriminants, and we know that our contributions 
are only a small portion of the total effort and literature in this field. In
.summary, some of these, perhaps less perfect and sometimes less powerful, criteria,
when properly used and often in combination can be extremely powerful down to yields 
less than 10 kilotons in hardrock. Some of these were mentioned in oixr technical 
report of last December, and since that time additional information and studies have 
suggested considerable utility for certain specific test site-station combinations.

Thirdly, we should like to езф1а1п that it is necessary in the technical papers 
to discuss events in terms of a defined threshold. Delegates should appreciate that 
we have adopted what is believed to be a reasonable definition in terms of having a 
greater than 90 per cent probability of having usable or measurable signals at four 
stations. As we relax this criterion, the lower limt of yield decreases, and because 
of the probabilistic nature of the problem we have data, i.e., observations from 
fewer stations, belovi this defined threshold. The point of this discussion is to 
state clearly that discrimination is statistically possible below the threshold 
figures we have quoted and this is shown clearly in the illustrations - in a sense, 
therefore, some deterrence exists below our formal thresholds. At this point I 
might add that we must perforce define scientific discrimination thresholds at defined 
levels of probability in order to quantify our results; as explained earlier, there 
is an inherent fuzziness about them. This concept should not be confused ;rith the 
political concept of a treaty prohibition threshold as a well-defined point, a concept 
which from time to time has been discussed by different delegations in Geneva. The 
technical problems гаЬЬ the advocation of such a clear decision point have been well



expressed by the Swedish delegate at the 5l3i’d meeting of this Conference: we
believe these are well known to the professional seismological community.

What lessons can be drawn from the study presented in CCD/327. Firstly, the 
lack of released Information on the precise location and yields of underground nuclear 
explosions, and on the deployment of seismographlc stations and their capabilities 
in much of the Eurasian land mass makes the situation below about 20 kiloton hardrock 
yields asymmetric between Eurasia and North America. The release of such information 
concerning explosions as advocated on 6 April by the delegation of Canada and 
concerning seismographlc stations and their capabilities as called for in 
Resolution 2604 A (XXIV) would vindoubtedly assist the process of clarification, and 
help reduce the lower yield limits.

Secondly, we have conducted an international experiment in co-operation, 
admittedly on a small scale, using data acquired internationally and we consider 
the results fully justify our insistence on the need for the guaranteed availability 
of seismic data if countries such as Canada, with only modest resources available, 
are to be able to identify low-yield and low-intermediate yield underground explosions.

Thirdly, we would welcome and encourage continued international co-operation to 
make further progress.



C O N F E R E N C E  O F  T H E  C O M M I T T E E  O N  D I S A R M A M E N T .Тппя29 June 1971 
Original: ENGLISH

UNITED ARAB REPUBLIC
Working Paper vdth suggestions in regard to the draft convention on the proMbition of 
the development, production, and stockpiling of bacteriological (biological) weapons 

and toxins and on theirdeatructton (CCP/325/Rev.l^)
1. Article I; add in the first line after the word "undertakes" the foUoviing:
"... never in any circumstances to engage in research, ..."
The first sentence will thus read:
"Each State Party to this Convention londertakes never in any circumstances to engage 
in research, develop, producé, stockpile or otherwise acqviire; ..."
2. Article. II; add after the words "accumulated weapons" in the fourth line, the 
words "and agents".
3* Article III; Provisions of this article should also preclude the receipt by the 
State Party to the Convention of assistance, encouragement, etc. ... by any other 
state, particularly a non-party to the proposed Convention.
4* Article VIi The provisions of this article should take into account the fact that 
there are instances when relations between some States are of a natiire as not to allow 
of its normal inplementation.
5. Article IX; The following elements should be reflected in the provisions of this 
article;
(i) The principié of the prohibition of research, development, production and 

stoclфiling of chemical weapons and their means of delivery as well as the 
destruction of both.

(ii) The obligation to implement this principle through negotiations.
(iii) The element of iu*gency and importance of achieving a chemical convention.
6. A new Article is to be added providing for the procedure of withdrawal from the 
Convention.

GE.71-14347
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Working Paper on seismological verification of a ban on 
underground nuclear weapons tests

1. The present Working Paper summarizes six scientific reports recently distributed 
by the Swedish delegation (see the footnote here below) eind also some hitherto 
unreported results of efforts at the Research Institute of National Defence in Sweden 
to contribute to the .solution of remaining problems with seismological verification of 
a ban on undergroimd test explosions of nuclear weapons.
2. Paper (l) describes a method to calôulate, from the times of arrival of seismic 
waves at seismographic observatories, the relative positions of particular events in 
narrow source areas, such as earthquake zones and explosion tests sites. The method 
provides not only rather precise relative positions but also confidence areas on the 
groimd, as measures of the precision of the calculated positions. The method steadily 
improves itself upon acquisiti.on of data from new events in the same source area.

1/ TelGseisMc relative J.ocatlon of closely spaced epicenters (by K. Kogeus), 
report С 4370-26, Research Institute.cf National Defence, Stockl^olm I968.

2/ Event identification for test ban control (by U. Ericsson), Bull. Seism. Soc. Am.,, 
volume 60, pp 1551-154-6, 1970.

2/ A linear model, for the yield dependence of magnitudes measured by a 
seismographic network (by U. Ericsson), report С 4455-26, Research InstSute of National 
Defence, Stockholm 1971.

4/ Seismometric estimates of underground nuclear explosion yields (by U, Ericsson), 
report С 44-64-26, Research Institute of National Defence, Stockholm 1971.

5/ Hagfors Observatory 1970, annual report (by 0. Dahlman, H. Israelson,
G. Hornstrom, B. Soderstrom, R. Slunga, H. Wagner, L. Nordgren and I. Nedgard), report 
A 4501-26, Research Institute of National Defence, Stockholm 1971.

6/ Identification of earthquakes and explosions with seismic data from Hagfors 
Observatory (by H. Israelson), report С 4468-26, Research Institute of National 
Defence, Stockholm 1971.



Applications to some nuclear explosions on islands in the Pacific Ocean and in Kazakhstan 
gave 90 % confidence areas mostly between 25 and 100 square kilometers. In the present 
context the method acilitates the understa-iding of differences between events by 
relating them to topographic, geologic and tectonic features of the eeirthquake and 
explosion source areas. The method facilitates decisibns about the "nationality" of 
events near national borders and the selectioft of areas to be' investigated by other 
means, such as inspections. In all three applications the usefulness of the method 
is greatly increased if the real position of some calibration events can be used to fix 
the relative positions accurately on the map.
3. Paper (2), earlier versions of which have been the basis of several Swedish 
statements on the test bail control problem (see e.g. ENDC/PV.309, ЕЖ)С/191, ENDC/PV.315, 
MDC/PV.323, ENDC/PV.385, ENDO/PV.399, SNÜC/PV.415, CCD/PV.4.87)- describes a method 
to determine, in numerical terms, the usefulness of particular seismic discriminants 
to the political décision problems posed by test ban control with or without obligatory 
inspections. The problem involves, on the one hand, the probability of correctly 
identifying an explosion as such and, on the other hand, the probability of striking a 
false alarm about an earthquake. The political requirements on the verification' 
procedure ask for a certainDu.nimum probability for correct identification of explosions, 
to deter from treaty violations, but also for a not too high rate of false alarms. The 
latter Is much dependent on the natural rate of earthquakes and, in the case of control 
with obligatory on-site inspections, also on the permitted rate of such inspections 
anq on their effectiveness. The solution offered in paper (2) takes the statistical 
properties of earthquakes and explosions into accoimt and cdnpares the politically 
required combination of deterrence level and false alarm rate with those practically 
attainable.. This method showed that certain identification measures could be considered 
as' sufficiently effective for some test ban control purposes. However, several problems 
remained to be solved. Paper (2) did not take weak events into account, nor did the 
method offer ways to comisine simultaneous hut often grea-bly different measurements at 
several stations in a seismographic network. It also remained to establish more firmly 
the statistical properties of earthquake and explosion waves. The observations used in 
paper (2) were rather few and the conclusions drawn from them approximate with unknown 
confidence intervals. Another un'sol-tfed problem of great practical importance was



therefore how to obtain numerical estimates of the reliability of results obtained 
according to the method described in paper (2). These problems have been taken up 
since then and have been at least uartly solved in some of the investigations summarized 
here below.
4. In paper (3) the connexion between the yield or energy of an explosion and the body 
and surface wave magnitudes measured by a netvrork of stations, is described by a set 
of linear equations between the magnitudes and the logarithm of the yield, with super
imposed statistical disturbances. The relations between yield and mean surface wave 
magnitudes, reproduced here last year in document GGD/306 and obtained from Ganadian 
observations, was then new and coincides nearly with a relation recently published by 
J. Eveinden and J. Filson in the US (see the footnote below). Expressions for the 
maximum likelihood estimates of yields from network magnitudes and approximate confidence 
ranges for these were also obtained. Of particular importance in the present context 
were three findings. One was that the statistical disturbances could be described by 
normal distributions. The other was that, after an increase of the explosion yield 
the magnitudes measured at some twenty Ganadian stations increased in essentially the 
same way at all stations. The third finding was that, in spite of this, the relative 
magnitude levels varj? greatly (by nearly two imits) between stations. This last 
finding demonstrates the importance of avoiding global averages of magnitudes. Instead, 
one should try to keep apart the situations defined by individual source areas and 
individual stations. Evemden and Filson (loc.cit.) have found that differences between 
stations can be correlated with local seismic noise levels. The bearing of sueh level 
differences on the impracticability of global event magnitudes for control of an 
underground test ban above a certain threshold is discussed in paper (3) in some detail. 
Individually calibrated stations and restriction of explosions permitted under such a 
treaty to calibrated test areas seem desirable in the case of such a treaty. Finally, 
paper (3) also provided a basis for the construction of discriminants which use body 
and surface x+ave magnitudes and which are normally distributed and Independent of 
the explosion yield.

Regional dependence of surface-wave versus body-wave magnitudes (by J. Evemden 
end J. Filson), J. Geoph. Res., vol 76, pp ЗЗОЗ-ЗЗО8, 1971-



5. Inpaper (4) the yield estimation method established in paper (З) or subsidiary 
methods derived from it, are applied to 20 different source-netvrork or source-statlon 
situations, with 69 underground nuclear explosions in the USSR and 75 in,the US.
Estimates by one surface wave station are found to be about as precise as joint 
estimates by four body wave stations. Yield estimates from surface waves are therefore 
to be preferred, when available.and calibrated. Seismometric networks provide yield 
estimates which can be as repeatable as the basic radio-chemical yield estimates, but 
without calibrated test sites 6ind calibrated stations the average correctness of such 
seismometric estimates Is.rather low. In uncalibrated situations the seismometric 
estimates, as given in paper (.4), are only equivalent yields, being the yield to be 
exploded in a reference area (in..our case the Pahute Mesa in the Nevada Test Site)
to reproduce the magnitude from the considered event. Of particular Interest in the 
present context is the finding in paper (4) that the way described in paper (З) to 
obtain one earthquake-explosion discriminant from all the body vxave and surface wave 
magnitudes recorded in a network, also, combines the measurements in such a way that 
the sharpness of discrimination is increased as much as possible, thereby maximizing
the advantage of using a network of stations instead of single stations,
6. Paper (5) describes the activities during 1970 at the Hàgfors Observatory in 
Sweden, including its operational performance. Paper (5) also lists nuclear explosions 
recorded at Hagfors, including the body and surface wave magnitudes obtained there.
The spectral content of body waves was found to depend very considerably on the position 
of the source area, with high frequencies dominating in waves from the Aleutians and 
from Eurasia. The detection capability for Eurasian,events was found to be much better 
than for North American. Of special interest in the present context is a sixnmary 
given in paper, (5) of studies of identification using discriminants constructed from 
Hagfors measurements of body and surface wave magnitudes, of short, period spectral 
ratios and of complexities.
7. Paper (6) gives a more detailed account of the identification studies on Hagfors
data summarized in paper (5). Identification by complexity is found to be somewhat 
better for USSR explosions and Eurasian earthquakes than for US explosions and North 
American earthquakes, but in neither case the identification can be considered as .veî  
effective. A yet unr^ported study of complexity data from other stations shows, however, 
that identification by complexity can be much improved vihen data from several stations 
are combined. Identification by short period spectral ratio is noticeably better than 
by complexity and again identification at Hagfors of Asian events is better than of



North American events. The events studied so far with this method had equivalent 
yields down to about five kilotons. Identification by body and surface wave magnitudes 
appear, however, to be by far the most effective method with Hagfors data. Again,
Asian events are much better identified than North American events. However, present 
equipment at Hagfors does not permit the required surface шуе detection for explosions 
in Central Asia with equivalent yields below fifty kilotons. For North American events 
the present surface wave detection level at Hagfors is just belbw hundred kilotons.
8. Further, yet unreported, Swedish studies deal vdth the optimal use of single 
station discriminants, the combination of different kinds of discriminants, the use of 
stations networks for identification and the dependence of the power of identification 
by body and surface wave magnitudes on the position of the source area and on the 
event, strength. These studies include Canadian data on North American events which 
show that identification can be made yield-independent; the available data, however, 
did not cover yields below five kilotons. Using observations made in Montana, Scotland, 
Australia and several stations in South Asia, significant regional differences in 
identification effectiveness have been observed between Eurasian and between North 
American source areas, as well as some striking homogeneities in the extended arc of 
earthquake sources made up by the Kuriles, Kamchatka and the Aleutians. Finally, it 
should be mentioned that a method has been found to determine the reliability of 
conclusions about identification capabilities. Applications in progress are intended
to show how confident one can be, on the basis of present observations, that a 
discriminant can meet some specific political demand and also how many observations 
one needs for quite confident conclusions. The purpose of these investigations is 
to show how much further observations, if any, are needed to consolidate our under
standing of identification possibilities. ^
9. Conclusions; This summary of Sv/edish research into seismic verification of a ban 
on underground tests of nuclear weapons has not given full consideration to the most 
recent contributions from other research groups. At a later stage it vdll be possible 
to obtain a more complete picture of the present state of imderstanding. Many of the 
results summarized here above are also rather technical and bear mostly on how to 
conduct further research about seismic identification. In a general way, however,
it can be said that the results recently obtained support and elaborate the decision- 
theoretical approach described in paper (2) above. That approach has been advocated



by the Swedish delegationsince 1967 as a way to get an adequate test ban control. The 
method of identification by Ьофт and surface waves has been seen to viork down to about 
five kilotons, provided that properly placed and equipped stations give the necessary 
data. Identification by this method can by highly efficient but differences in the 
susceptibility to that method of different source regions make it advisable to consider 
some source regions separately. Methods have been obtained for the efficient use of 
integrated data from station networks and they are expected to increase even further the 
efficiency of identification by body and surface wave magnitudes. It also appears 
that identification by short period spectral ratio might work at least down to five 
kilotons. This is of special interest, as it appears much easier to record signals 
from weak events for the application of this method than for the method, using body and 
surf act wave magnitudes. Our data basis is, however, far too narrow for final 
conclusions about identification by short period spectral ratio. Finally, work is 
under way to detemine how much experimental data really are needed for confideiit 
conclusions about ideritificatlon capabilities.
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Introduction
As Is well known, the United States as its contribution to progress towards a 

conprehensive test ban has devoted considerable effort to the study of the seismic 
detection, location, and identification of earthquakes and explosions. This research 
has been directed toward inproving detection capability and location accuracy, the 
development of discrimination criteria, and the installation of appropriate 
Instrumentation to provide the necessary seismic data to support the discrimination 
research. This presentation reviews our work regarding the present state-of-the-art 
of seismic verification and its concomitant limitations. We shall review the progress 
to date in pursuing this research from teleseismic distances, for which some major 
tools, including two new large arrays, are just now c^ming into full operation. 
Notwithstanding the success that may be achieved in such research, there are inherent 
limitations to seismic techniques for the verification of a conprehensive test ban 
treaty T̂ iich we shall also mention.
Discrimination Criteria

Clearly there is a relationship between an understanding of source mechanisms 
and an understanding of seismic signatures arising from those sources. Thus, much 
emphasis is being placed in our current research programme on earthquake and explosion 
source mechanisms. The effect of the source time-function, the source dimension, the 
inherent symmetry of ejplosive sources and asymmetry of earthquake sources, the focal 
depth, and realistic earth structures have all to be taken into account in developing 
theoretical models of seismic sources.

As discussed perhaps most recently at the Woods Hole conference on seismic 
discrimination, theory suppojrfced by experimental data now suggests several methods to 
distinguish between earthquakes and explosions. Although the technique may or may not
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prove to be practical in a real world noise environment, we feel this development is 
extremely important. As long as progress is totally dependent on empirical correlations 
to suggest differences between earthquakes and explosions we shall suffer from the 
severe limitation introduced by the small size of the explosion sample. For a full 
understanding of the seismic verification aspects relevant to a test ban, explosions 
at arbitrary locations, in a variety of media, and at low yields, shoxAd be considered.
The practical management of a-nuclear, test programme tends to limit the variety of 
locations, media, and the пгнпЬег of low yield explosions to the point vheve the 
available empirical evidence is inadequate or at. least ambiguous. But the combination 
of theoretical insight coupled with enpirical observations may offer the possibility 
of reasonably definitive scientific extrapolations where data are deficient.

As an example, in the Ms;m¡3 method, it is believed that the source time function 
affects the Mgrm^ ratio for earthquakes in a manner different from explosions and that 
the source dimension function results in a more efficient radiation of surface waves 
for earthquakes- than for explosions. In a similar manner, the depth of focus, as x+ell 
as source time and dimension, affect the spectral content of surface and body waves 
from earthquakes and explosions. Although the.question of why some earthquakes 
exhibit unusually little surface wave radiation is still not resolved, the theory of 
the seismic source as it is now xmderstood indicates that in principle .the- separation 
of shallow earthquakes and explosions will" continue below magnitude 4*5. Indeed, 
recent data on Мз:тв indicate that the method which applies at extends below 4*5, 
whether discrimination is based on 10, 20, or 40 second Rayleigh waves. It should be 
noted, however, -that with decreasing magnitude there is increasing,overlap of the 
earthquake and explosion populations in part as a result of the small signal-to-nolse 
ratios involved and in part due to regional variations in tectonic stress, attenuation, 
and surface wave propagation. The former can be improved by increased signal-to-noise 
ratio although the problem becomes greater at longer ranges; but the practicality of 
■calibrating all seismic regions of interest is unknown.

Another discrimination approach which previously appeared promising was the shape 
of the amplitude spectra of Rayleigh waves. Recent theoretical results have demonstrated, 
however, that this is not the case, and that earthquake source orientation has a 
drastic influence on the shape of the siirface wave spectra. For example, a shallow 
focus dip slip fault has been found to give a spectrum similar to that of an explosion.



Two ii^ortant points concerning long period P, S, and Love waves have emerged 
from our research. Tlie ratio of Love to Rayleigh waves appears to be a useful, but 
not as yet fully developed, discriminant. Also the P wave spectra (О.З to 3 Hz) of 
the Aleutian explosions LONG SHOT and Ж Н Ю ¥  were quite different from the P wave 
spectra of Aleutian earthquakes of conparable body wave magnitude. Corner frequencies 
for these earthquakes were approximately one decade lovrer than for the explosions.

The possibility of tectonic energy release has been studied but the effects so 
far observed have been minor and have not weakened the Mg:mb criterion.

We have also examined the utility of the short period P wave for identification.
It would appear that we will rely on the P wave for event detection for a long time 
to come and in some cases the P wave will be the only signal available for further 
analysis. The P wave may, at sufficiently high signal-to-noise ratios, show an 
unamblgLious earthquake first motion and it may also show pP and sP phases that are 
adequate to establish the depth of focus with sufficient precision to exclude an 
explosive origin. Furthermore, S-P time differences, P arrival time residuals, and 
the use of master events can provide useful ways to determine source depth.

Short period spectral ratio techniques have been somewhat less successfol and 
must at best be considered diagnostic aids. We have found that the influence of 
propagation path and receiver site characteristics are such that the techniques must 
be carefully "tailored" in order to be useful. For example, techniques useful at 
LASA to identify presimed explosions in Eastern Kazakhstan fail viien applied to NORSAR 
data on the same ex unts nor are they usefuT to identify explo ;ions in Nevada recorded 
at NORSAR,

A general problem xrith all seismic discriminants, both short period and long 
period, is that they fail when applied to small events near the detection threshold 
of the network due to signal-to-noise limitations. The aim of the ARPA large array 
, programme and the Very Long Period Experiment is to explore techniques to enhance 
signal-to-noise ratios thereby extending the effectiveness of discrimination criteria 
to events of lower magnitude at teleseismic distances. A further aim is to demonstrate 
the feasibility of the automatic digital processing of the large number of events 
which occur at lower magnitudes.
Large Array Programme

The mechanism for signal-to-noise enhancement In long and short period arrays is 
essentially different. Long period noise, for periods of less than 25 seconds such as 
that induced by oceanic storms, is generally coherent across the aperture of our large



teleseismic arrays. The noise reduction relies on the formation of narrow beams 
which allow the noise to be subtracted from the signal by beam steering. The short 
period noise, on the other hand, is incoherent at sensor spacings of a few kilometers 
and noise suppression relies on the number of elements in the array, the signal-to-noise ^ 
ratio increasing as xhe square root of the number nf elements. Two of ARPA's three large 
teleseismic arrays are a combination of short.and.'long period instruments, while the 
third is composed entirely of long period sensors.

The first of these arrays, the Montana LASA, was completed in 19b5 and has 
operated continuously since that, tine. Its current configuration conprises 345 short 
period and 16 three-component, long period instruments distributed over a 2X) km 
aperture. The teleseisraic detection threshold of LASA, at the 90^ incremental level 
for the distance range of 20° to 90° is about 4.2 for short period signals using 
automated data processing techniques. As a result of experience gained at LASA, 
inprovements were incorporated in the Norwegian array, NORSAR, particularly in respect 
to the sensor spacing and distribution, automatic array monitoring systems, and 
automated data processing. A six-month operational test and evaluation of NORSA.R 
was initiated in February 1971. NORSAR, which is operated by the Royal Norwegian 
Council for Scientific and Industrial Research, comprises 132 short period seismometers 
and 22 three-component long period instruments. The teleseisraic zones from which 
LASA and NORSAR will record seismic events overlap and this will allow increased 
corroboration between events particularly when our aim of multi-array analysis is 
attained shortly. The recently completed Alaskan array, ALFA, is concerned, -with the 
long period region of the spectrum. This array comprises 19 three-component instruments 
in 60-foot boreholes. ALFA and NORSAR will allow corroborative data to be obtained 
for long period signals from events in many of the world's seismic regions.
Very Long Period Experiment

A companion programme to the large arrays is the Very Long Period Experiment 
initiated to obtain seismic data covering the 30-60 second spectral band by utilizing 
recently developed high gain broad band instruments, This instrument will be 
installed at carefully selected, deeply buried, very qiAet sites and is expected to be 
capable of recording seismlo signals much smaller than normally recorded by the World 
Wide Standard Seismic Network instruments in this frequency band. A prototype system 
has been operating at Ogdensbijrg, New Jersey, for the past two years with encouraging ^
results. Identical systems have been Installed at five other locations: Fairbanks,
Alaska; Charter Towers, Australia; Ghiang Mai, Thailand; Eilat, Israel; and Toledo, 
Spain. Plans call for improved instrumentation at four other stations in the near future.



Automatic Data Processing
In discussing the large array programme, attention is often focused on the 

distribution of instruments, their siting, response characteristics, and monitoring 
utility. One of the major research objectives, however, has been to test the 
feasibility of operating and maintaining such an array and at the same time process 
the large amount of data in an effective manner. There are over ten times as many 

' events to process if the array is operating at a 4.0 magnitude threshold rather 
than at 5.0. Thus the very improvement in signal-to-nolse rptlo sought from the 
arrays, which allow the detection of smaller magnitude events, imposes a critical 
constraint on the data processing; It must be automated in order to handle the 
greatly increased volume of data. Furthermore, recording sĵ stems must necessarily be 
digital rathem than analog.

The focal point for data from the three large arrays is the Seismic Array 
Analysis Center in Alexandria, Virginia, which also handles data from the Very Long 
Period Experiment. Multi-array analysis can thus be performed to coreare signals 
from different azimuths for the various discrimination criteria previously mentioned. 
However, the implementation on a routine basis of a new generation of azimuthal and 
spectral discriminants would require a major transformation and expansion of even this 
very advanced data acquisition and analysis facility.
Seismic Location

An essential element of a seismic verification capability is accurate location 
of all detected seismic events. The locafon error-is depenc'ent upon the accuracy' 
with which average travel time curves and regional travel time, anomalies are knovm, 
and to a large extent on the number and azimuthal distribution of recording stations 
about the source area.

As a result of our research programme improved P-wave world average travel time 
tables, based on 400 earthquakes and a number of large nuclear explosions (тда11 
recorded worldvri.de)-, have been developed. Azinuthally-dependent station corrections 
have been established for our major selsrric observatories and source corrections have 

* been calculated for a nmber of source reglonvS.
We have found that location error has been observed at essentially all sites 

•where known source locations are available for comparison. One Important cause of 
errors in estimates of epicenters is source bias, i.e., variation in velocity vrith 
azimuth and incidence angle in a source region. Tectonic regions known to display 
significant bias (erross of 25-45 kilometers) include the volcanic island chains of the 
Aleutians and Hawaii. Where bias can be effectively relieved by use of calibration events



to determine regional travel time anomalies, it appears possible to locate large events 
to within Q few kilometers if recorded by a sufficient number of instruments well- 
distributed in azimuth.

However, neither statistical study of large nijinbers of earthquakes nor the use of 
master earthquakes provides a solution to the bias problem. Only explosions or shallow 
earthquakes well recorded by local networks can provide calibrations for estimating source 
bias from the various source regions. As previously discussed, the practicality of this 
is unknown.

As an example of the irrprovement possible with the application of travel time 
anomaly corrections, consider the locations determined for 19 Nevada explosions recorded 
at teleseismic distances by a network of 4 to 13. stations. Mean location error was 26 km 
without corrections for travel time anomalies. The error was reduced to 3 km when 
pre-deterrained travel tine anomalies derived from other nearby explosions were utilized 
in the calculations.
Future Prospects for Seismic Verification

Since the thrust of our concern at this meeting is the future as much as the past 
aud present, it is appropriate to comment on our expectations of the amount and the rate 
of progress that might be expected in the area of identification and detection by seismic 
means. In the area of discrimination criteria, considerable progress has been achieved 
during the past decade by a number of research workers in various countries. Judging 
from the progress made to date and the wealth of ideas currently being discussed for 
further improvements, it appears that the problem of discriminating earthquakes from, 
explosions by seismic means is a difficult but not totally insoluble problem. However, 
backgroiind seismic noise will almost inevitably, constitute a limitation on how far this
progress can be pursued, and we anticipate that some uncertainties will persist above
the identification threshold. Improved.seismic .instrumentation is clearly needed to 
attain furldier advances below magnitude 4*5 and to assess the limits of teleseismic 
discrimination.

We have seen that to translate: the greater scientific understanding of the 
identification problem into improvements in the seismic verification capability requires 
more sophisticated installations than currently exist. One might suggest that it will 
become important, for instance, to upgrade the capability to detect P-waves at lower 
levels than is currently feasible in order to enhance detection and location.
Similarly, it would also 'seem important to irprove identification capabilities
preferably down to where tamped nuclear explosions at the few kiloton



level can be readily identified at teleseismic distances. Likewise, expansion of 
the existing network of seismic arrays and Individual stations would seem highly 
desirable. This expansion would help to provide coverage for seismic events in all 
land areas, particularly those in the northern hemisphere.

Many of these improvements would undoubtedly require considerable time and they 
would represent a substantial capital investment. Much effort would have to go into 
determining where these additional facilities should be located in order to achieve 
maximum performance.

As the recent Canadl-an study has shoxm-, of the large number of existing seismic 
stations it is the sophisticated array stations and the single instrxrment stations in 
strategically located quiet sites that provide most of the capability. The array 
stations have generally required several years for site selection and installation. 
Quiet single instrument sites similarly require time for site surveys and the 
installation is certain to involve a remote location in order to minimize man-made 
noise.

Nevertheless, various combinations of new stations at quiet locations, long and 
short period arr^s, and the latest in broadband long period instruments could provide 
much of the data. Decisions will also have to be made on the design of such a network 
based on the discrimination criteria employed.

The cost of new installations is very difficult to estimate until the number, 
size, and specific locations of the static:\з are known. In general, cost estimates 
become less reliable the further one departs from an existing understood system. Also, 
it must be kept in mind that optinuia system performance requires a good deal of 
operating experience before it is actually achieved, and it is crucially dependent on 
the quality of system management. The more one relies, as one will have to, on 
sophisticated techniques such as automatic real tine digital processing and high gain 
long period instruments, the more important overall system management will become. 
Limitations of the Seismic Verification Method

It should be recognized that seismic means alone are not sufficient to achieve the 
identification of earthquakes and explosions in all cases, even when the magnitude•of 
the event would seem sufficient. Moreover, it seems unlikely that such a goal xdll 
ever be realized because of inherent limitations in the method. In the first place, 
identification can only take place where detection has preceded it. The practical



Unit for the teleseisEiic detection of short period signals is set by the natural 
noise field of the earth. Array technology, including the use of sophlsticated 
digitized adaptive filtering has provided a means for increasing the signal-to-noise 
ratio. It must be recognized that there nay be'some minimum practical detection 
throvshold for short period signals.

At higher magnitudes, it should be remembered that there are now several 
ambiguities per year above magnitude 4.5 which cannot be resolved. Considering the 
vagaries of seismic sources and seismic propagation paths, it seems likely that there 
will continue to be circiunstances where natural events cannot be distinguished from 
explosions by seismic means alone. iûLso, as,teleseismic identification thresholds are 
progressively lowered, е2ф1оз1опз vd.ll be Identified whose origin is non-nuclear, 
without the seismic-means for drawing the distinction between them and nuclear 
explosions of the same magnitude.

Detection can also be lacking where the noise field is temporarily high, as in 
the case of the saturation response of seismometers to large earthquakes anywhere in 
the world and the interference of their aftershocks. Such high noise fields may be 
sufficient -fco blank out explosions of significant yields. It is also possible that 
there would not be identifiable seismic signals from an underground explosion of a 
device pre-enplaced in or near a naturally seismic region and detonated a short time 
after the onset of the signals from a larger magnitude earthquake. This could be the 
situation if the earthquake were at least 1/2 to 1 magnitude units larger than the 
explosion magnitude and if the epicenter were within a few hundred kilometers of the 
location of the nuclear explosion. In some seismic regions of the world this would seen 
to indicate the possibility that a пгядЬег of explosions of significant yields could take 
place in a year. Even if signals from such explosions were detected, they night be 
interpreted as those from a natural earthqualce. This would be particularly true of an 
earthquake with a definite aftershock sequence.

Neither should it be overlooked that the seismic coupling from an explosion would be 
reduced if it took place in an underground cavity. Ca-vlties already exist that have been 
washed in salt domes by solution mining techniques in the course ox one storage of 
hydrocarbons. Moreover, with the inherent limitations in detection already noted, 
partial, as well as complete, decoupling would affect the ability to ae&ect and identify 
seismic signals.
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Working Paper on the problem of underground nuclear explosions

At the informal meeting held on June 30, 1971 with the participation of experts, 
the delegation of Italy submitted to the Committee some views on the problem of 
underground nuclear explosions.

These views are summarized in the present working paper for further consideration 
by the Committee.

In joining the delegations that requested the convening of the informal meeting, 
.of June 30, 1971, the delegation of Italy meant to stress once again the exctreme 
urgency of the problem of stopping underground nuclear tests. It also meant to . 
reaffirm the view that initiatives for the Institution of an international 
seismological data exchange system might lead tc substantial progress in the detpction 
and identification of seismic phenomena and thereby favour the solution of the problem 
of underground testing.

From the very outset Italy has always lent its support to such initiatives 
whether in the Committee on Diseirmament or in the United Nations General Assembly 
where, more recently, ItaHy was a co-sponsor of Resolution 2663 A (XXV) initiated by 
the delegation of Canada.

The delegation of Italy is well aware of the complexity of the problems of 
establishing an effective •’.ntemational seismological data exchange ^stem. Never
theless, it feels that by joint efforts in studying the technical aspects of this 
problem positive results can definitely be achieved. The working papers which have 
been circulated by other delegations provide the Committee with a useful picture of 
current studies and research in the field of seismology and at the same time hold out 
prospects of further technical advances.

The delegation of Italy, as a preliminary contribution, submits, therefore, to the 
Committee the following considerations;

(l) In the view of the Italian delegation the problem of exctemal monitoring is 
linked with three fundamental assuiiptions:



(a) Efficient collaboration and organization among the various nations conc-emed 
in regard to data processing and to the exchange of scientific reports.

(b) An adequate, homogeneous network of monitoring stations with standard
seismographs. In this connexion, considering for the time being only the 
northern hemisphere, Italy thinks that such well knovm bodies as LASA,
Norstar and Alpa should be integrated with other networks particularly in 
the Mediterranean area.

(c) In the present situation and even allowing for further desirable improvements
in national seismic organizations, if a reasonable threshold for external
monitoring In terms of magnitude is to ‘be accepted. It should not fall 
below 4»75 for explosions in hard rock.

(2) The threshold value of 4.75, indicated above, may seem somewhat pessimistic, 
especially in the light of the working paper CCD/327 introduced by the Canadian dele
gation on June 29, 1971. However, with reference to intercontinental paths which 
are the mrst significant for worldwide monitoring puipioses, the Italian delegation
considers that the value of M = 4.3, taken as a basis in the Canadian paper, can bes
attained by national organizations in North America and Northern Europe but not by 
stations in the Mediterranean basin. This Is explained by the fact that in the 
latter areas the geographical distribution of seismic observatories was designed for 
different pxrrposes than that of the identification of underground nuclear explosions.

Another fact which must not be disregarded is that amplification of the short'*, 
period seismographs of many Mediterranean, stations cannot be carried beyond certain 
limits because of the presence of intense microseismlc activity peculiar to the 
Mediterranean basin. The predominant periods shown up by this microseismic activity 
are of the same order as those of body waves with the result that the application of 
appropriate filters produces distortions in the amplitudes of the waves whose periods 
are to be identified.

This is amply confirmed by measurements carried out at the Central Observatory 
of the National Institute of Geopl:^sics at Monte Porzio of earthquakes of magnitude 
4*5 approximately, and at distances of ЗООО to 4000 km.

These remarks do not take into account the possibility of "decoupling" vdiich-i 
would obviously pose a number of problems thereby making the definition of the threshold 
more difficiilt.



The definition of a threshold, moreover, raises another question which in the 
opinion of the Italian delégátion should be carefully examined: it seems beyond question
that for external monitoring purposes the threshold гл.11 have to be expressed in terms of 
magnitude only> rather than in terms of yield. Hence arises the necessity to determine 
the magnitude-yield ratio between error limits of the order accepted in the case of 
earthquakes,'that is a quarter of the unit of magnitude. It is a knoxm fact that such 
correlations,;are regional in character in so far as they depend oh the geology of the 
station,: sitesi T h ^  are also related to the actual paths of the waves reaching the 
stations.

This problem has already been solved by seismology within satisfactory limits and a 
similar method can be adopted by the various national organizations for use at their 
observation stations,
T.ii Once an acceptable magnitude-yield ratio has been obtained, a threshold value shovild 

be determined .il̂ aring in mind that the distribution of seismic observatories in many 
countries is not sufficient to guarantee adequate résults as'far as the problem of 
nuclear testing is concerned aiace it таз designed for research in other fields such as 
pure seismology and tectonids.

The above remarks should be taken as a purely tecïiriîcal contribution to the problem 
of defining a threshold. They leave of course the door open to other solutions for a 
gradual reduction of underground nuclear tests such as those envisaged fay the distinguished 
representative of Canada in his constrtictive proposals of 6 April last.

(3) Concerning the possible inprdvements in international detection and identification 
techniques, the Italian delegation suggests the adoption of a programme along the following 
lines:

(a) Eatablishment of an international centre for the co-ordination of research, 
dissemination of scientific reports on results obtained and data storage.

(b) Sub-division of each continent into zones with their own centres responsible 
for data gathering and processing and execution of study programmes. The 
Mediterranean area should form a single zone to be organized with its о ш  
centre folloidng criteria and methods already adopted in North America and 
Northern Europe. In this way, an inportant deficiency in the detection 
and identification system in the Northern Hemisphere could be eliminated.

(c) Commitment by national authorities to bring their existing observatories 
into line idth agreed standards eind, where necessary, remedy any 
deficiencies.



(d) Coiranitment: by Governments to bear operational, equipment and research 
costs and to lend their assistance in the inçjrovement of a vrorld wide 
seismological network along the lines indicated by .Resolution 2663 A (XXV) 
of the Ш  Goneral Assemblyc

Particular attention, however, should be paid to the problem of explosions in 
alluvium over which there is a good deal of uncertainty. In this regard, the Italian 
delegation wâs particularly interested in the statemvont of the Netherlands delegation 
on 29 April last (CCD/PV.512) concerning the possibility of identifying explosions in 
alluvi-um by other means.

(4) As regards the most saiitable approach in order to find adequate solutions to 
the problem of nuclear tests, tho Italian delegation believes that very careful 
consideration should be given to proposals which offer a vra,y out of the deadlock brought 
about by the divergent positions taken In this Committee and a chance of making' at least 
partial progress, pending a complete solution to the problem.

In this connexion the Italian delegation draws the Committee's attention to the 
suggestions put foi'ward in Italian working papers ENDC/234 and ENDC/250 of 23 August I968 

and 22 May 1969 respective!l.y accerding to whi.uh the regulation of imdergrotlnd 
nuclear explosions for peaceful purposes should temporarily be separated from that of 
undergromd nuclear explosions for military purposes. Those suggestions, implying a 
prior notification to the IAEA of underground nuclear explosions for peaceful ргдгрозез, 
were aimed at reducing the scope of the field not yet covered by the 1963 Treaty and, 
therefore, at creating a more favourable situation for the solution of the problem of 
underground nuclear explosione.

Communication of data concerning undergrovmd nuclear tests for peacefiil purposes 
would favour, moreover, the improvement of existing seismological verification 
capabilities.
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UorlcLng Paper on CU verification 
This paper examines three possible areas of G¥ verification: (l) safety

features in plants producing nerve agents, (2) the sealing and monitoring of plants 
formerly producing nerve agents, and (з) sampling to detect possible nerve agent 
production.
A. Safety Features of Plants Manufacturing Nerve Agents

1. Safety features are a usual —  and often distinctive —  attribute of
processing facilities which deal with toxic materials. The final stages of
organophosphorus nerve agent manufacture, involving some of the most toxic knovm 
substances, demand especially stringent controls to safeguard operating personnel 
and surrounding areas. Many, although not necessarily all, of the following safety 
features might logically be e2фected in coimexion x+ith nerve agent production:

The building in x̂ rhich processing is conducted is likely to be unique 
in design. The specifications may call for it to be constructed with 
solid, airtight xialls and roof, xdth all openings haxrLng tightly fitting 

. closures Viith a minimum possibility for air leakage. A building designed 
and constructed in this manner vrould make it possible to have a continuous 
pressure differential!, between the exterior atmosphere, the xrork areas 
xjithin the building and the toxic product production areas. The
maintenance of lovier atmospheric pressure in the production areas xroxild
help to prevent any accidental leakage of toxic materials from reaching 
other sections of the plant or its surroundings.
Intermediate products produced during agent manufacture are highly 
reactive vdtli oxygen and moisture of the atmosphere. In many instances, 
the materials are pyrophoric, i.e.,.spontaneously flammable vdth the 
atmosphere or its components. Because of this, the eqxiipment and process 
operations vrould be expected to have comprehensive vent control systems. 
They woxxld be likely to include proxhLsions for inert gas purge of all 
eqxiipment as well as the maintenazice of inert gas blankets over all process 
and storage vessels to prevent contact vdth the atmosphere. Vents from



all process eqioipment lines and storage vessels would probably lead to a 
central vent where the gases can either be "scrubbed," i.e., separated 
by chemical and mechanical means, from the atmosphere or "flared,"
i.e., burned under controlled conditions to prevent accidents.
Pumps used in nerve agent plants would probably be of a type which 
insure positive control of possible leaks of material to the atmosphere. 
Because of the problems of keeping pumps lealcfree, process flows might be 
by gravity. Submerged pumps could be used in storage and supply vessels 
to minimize the likelihood that accidental lealcage could spread.
Within the process building personnel areas would very probably be 
separated from the process areas by airtight construction. All normal 
production operations could be conducted by controls located in the 
personnel areas. For example, valves which may require manual operation 
for process control could be provided with reach rods vihich extend into the 
operating area through airtight packing glands, i.e., seals made of an 
impervious material, installed in the walls separating the process area 
from adjacent corridors, Windows would probably be provided in the walls 
between the safe corridors and the process area to permit observation of 
the process and of any personnel that are in the toxic area. There may 
also be closed-circuit television, v/ith the receiver in the control room 
using a portable television camera which can be plugged in at various 
locations in order to permit visual observation of activities within the 
process area by control operators.
All personnel who гдагк in the general area would probably be supplied with 
individual protective masks. There would be a nmber of gas alams located 
throughout the building in order to give automatic warning of malfuinctions 
creating a toxic situation. Test animals, such as rabbits, may also be 
kept in cages in critical areas to provide Indications of leakage of toxic 
materials. All persons who enter the toxic eirea would normally wear full 
protective clothing. Portable radio receivers and transmitters may be 
provided for use Inside such protective suits. This v/ould allo\:r standby 
safety operators in the corridor to cownunicate with personnel within the 
toxic area.



Doors into the toxic area may lack handles or other means of opening from 
within the toxic area, and exits from the process area would be through air, 
locks, wiuh self-closing doors. Each air lock would probably be equipped 
with sprays and vdth sufficient spray heads to thoroughly drench any person 
passing through the exit. The first or inner spray u'ould likely be 
connected to a 5% caustic system and the outer spray connected to a service 
water system for I’insing. Waste from these shoxi?ers would drain into the 
chemical waste system.
The process area may be equipped with overhead spray heads for spraying 
a caustic solution or water as controlled by valves in the corridor.
Caustic spray is useful to detoxify equipment-and to neutralize agent 
spilled within the area. Water sprays may be used to v/ash doxm the 
equipment and to wash away caustic contamination from the process area. 
These same sprays may be used in the event of fire in the toxic area.
There may be special arrangements in the plant and process design
to reduce the hazards of sample taking. Special sample chambers may be 
provided which discharge a predetermined amount of material, which id.ll 
not overflow sample bottles. ■ An interlock could be provided through the 
wall between the process area and the laboratory so that samples can be 
passed directly into a laboratory hood v.dthout the sample taker leaving the 
toxic area. Provisions may be made within the toxic area to decontaminate 
and dispc.-e of returned samples.

E- Ekaergency facilities, to include air for instrument operation and power 
for lighting, operation of the air "scrubbers", and ventilation, may be 
provided as a backup in the event of normal роггег failure,. This may 
include a system for automatic activation of the a'oxiliary povxer source 
in an emergency.

2. Any facility found to be equipped xdth many or all of these safety
features would merit further investigation. The presence of these safety features
vrauld, however, not be determinative of nerve agent production. Wliat is considered 
to be a necessary margin of safety may vary significantly from country to country, 
between civilian and military-run facilities and from one plant to another. There 
are also,some kinds of commercial chemical production, including that involving



organophosphorous compounds, which are potentially very hazardous for plant personnel 
and, if not adequately controlled, damaging to the enYironment. Such considerations 
may justify maximimi possible safety controls in commercial plants similar to what 
might be expected in nerve agent production. However, while safety features and 
environmental safeguards associated with nerve agent production may be found in some 
commercial manufacturing, they are nevertheless sufficiently miusual to merit serious 
attention in the broad study of G¥ verificiation.
B, Sealing and Monitoring of Production Facilities

1. One task facing a verification system for an agreement prohibiting production 
of cheimical weapons is assuring that facilities which previously manufactured organo
phosphorous nerve agents refrain from proscribed activity.

2. There are several ways to dispose of foiraer nerve agent plants. For 
instance, they might be converted for commercial manufacturing. This would raise one 
type of verification problem, which has been frequently discussed in the CCD, based on 
the need to assure that commercial manufacturing is not -replaced or supplemented by 
agent production.

3. Former nerve agent facilities could also be dismantled and the sites used for 
activities unrelated to chemical processing. I'/hile offering verification advantages, 
dismantling would be expensive and deny future possible use of the facilities for some 
non-proscribed purpose.

4. A third approach v;ould be to shut down agent facilities, but to defer the 
decision on their further disposition. This would preserve the option of converting 
a plant to other uses at some future date, or of eventually dismantling it.

5. Closing down former nerve agent plants would raise another type of verifica
tion question. Assuming the location were known, verification's major role would be 
assuring that activity was not -resumed at the site. One way to gain, this assurance 
woizld be through sealing the facility. This could involve placing some f o m  of 
sealing devices on doors, fans associated with ventilation equipment, or on certain 
key valves in the process equipment. This would have to be done, however, in such
a way that an inspector checking such seals would be able to tell xjhether they had 
been tampered with. This would depend on techniques Involving tamper-resistant 
unattended safeguards. These have been studl.ed in connexcion with safeguarding 
power reactors and other nuclear facilities. A progres.s report on a joint Ganada/USA



safeguards research and development project sponsored by the Atomic Energy Control 
Board of Canada and the US Arms Control and Disarmament Agency was presented at an 
IAEA symposium in Karlsruhe, FRG, in July 1970. The project's purpose x+as develop
ment of a practical systera using unattended instruments, the integrity of x/hich woxild 
be assured even though all design and operational details were knoxm to participating 
governments.

6. l-Jhile it is doubtful that any seal or other technical barrier could be made
completely inviolable, there may be ways to give high assurance that an unattended
system would shox>; that it had or had not been tampered with. One possibility would 
be specially sealed containers around key valves or ventilation equipment controls.
The containers might be made of heat resistant Pyrex glass with aluminized inner 
surfaces. They xrauld need to be the proper shape to fit arouixd the item to be sealed. 
Once placed around the object, the container might be locked by using a fiber-optic 
cable threaded through holes in the container. A fiber-optic cable consists of glass 
fibers, bonded together with epoxy. Random cross sections of such cables show 
distinctly differi.ng fiber configurations, because of uncontrollable variables in 
aligning the fibers during manufacture. Each cable thus has its oxm unique "finger
print", which cannot be duplicated, but which can be recorded by photographing the 
opticaJ.ly polished fiber ends. An attempt to pull such a sealing cable free or cut 
it x-rouid distort or destroy the unique "fingerprint". It would not be possible to 
reproduce m  idrntical "fingerprint". An inspector equipped with a photograph of a 
cross section of the original sealing cable would be able to compare its configuration 
x-jlth that in the locking device aixd notice any differences. Efforts to penetrate the 
glass container xd.thout disturbing the sealing cable could be made discernible in a 
пхлиЬег of xrays. For instance, the interior al-uminium coating referred to above would 
help to m.ake ev/en. small holes xri.sually obvious.

7. Another way to ensure that a closed plant was not put into production again
would be by the use of seismi.c sensors. Every production facility xri-th mechanical 
equipment causes a vibration pattern in the structure, building or ground surrounding 
the plant. In theory a seismic device could be installed in or at a closed facility 
to determine the presence or absence of xrlbrations x-ihich accompany manufacturing 
activity.

8. There are a number of practical questions concerning the utility of sensing 
dev'ices such as seismic detectors in monitoring a closed-doxm facility. For example:



1) Hovi wouD.d the sensor function? Would it transmit continuously or only 
if vibrations exceeded a certain level?

2) To what degree could the sensors oe made tamper-proof?
3) How frequently would a sensor require maintenance servicing or inspection 

to assure proper functioning?
4) At what distances and by what means could sensor signals be monitored?
5) Could seismic detectors distinguish between vibration patterns? Coidd they 

be developed to monitor a fully or partially converted plant to assure that it was not 
engaged in agent production?

9. There are other types of sensors which might be usefiil in monitoring a closed 
down plant if installed in or near the facility. i’or example, closed circuit televi
sion or heat detectors could be of help in determining that a facility was not being 
used. In addition, there are a number of sampling techniques —  some of which are 
discussed below —  that might be developed for use as remote alarms signalling 
resumption of activity possibly related to nerve agent production.
G. Sampling to detect possible nerve agent production.

1. Organophosphorous nerve agent production is characterized by the presence of 
distinctive chemicaJ. compounds in the later manufacturing stages. They are present 
to some degree in all materials. Including wastes, which have come in contact with 
the final processes.

2. A mrrnber of analytical techniques, which are at various stages of develop
ment for other purposes, might have applicability in on-site sampling for nerve agent 
production. Japanese Working Paper GCD/3OÍ dèscribed one such method, gas chromato
graphy. Other techniques of possible interest include infrared spectrophotometry, 
thin-layer chromatography, nuclear magnetic resonance spectrometry, emission 
spectography, electron paramagnetic resonance, colorimetry, enzymatic analysis, and 
mass spectrometry.

3 . It is probably necessaiy to concentrate CW compounds present in air, water, 
and soil samples before effective analyses can be carried out by any of these methods. 
Air and water samples might be concentrated by passing them over absorbent materials 
like charcoal or ion-exchange resins. Nerve agent compounds present in soil and 
vegetation samples could be extracted with a solvent.- Some analytical procedures 
reqiiire samples vd.th a very high degree of purity. With these procedures, it would
be necessary to separate the target compounds from extraneous substances in the samples.



For example, only high-quality samples are satisfactory for use го.Ш nuclear magnetic 
resonance techniques. The following analytical techniques, in addition to gas 
chromatography, might be considered for possible roles in inspection sampling;

Infrared Snectronhotometry detécts and identifies small quantities of 
substances by analyzing the structure of moleciiLes. The infrared absorption spectrum 
of a compound acts as a sort of "signature" which can be compared id.th spectra of 
various possible substances.

—  Thin-Layer Chromatography (TLC) is a technique for separating the components 
of mixtures on a thin layer of finely divided solid absorbant. The resulting 
chromatogrma shows a series of small deposits each, ideally, containing a single 
component of the analyzed mixture which can be visualized and compared to predeveloped 
signatures.

—  Nuclear Magnetic Resonance (Ш^®) is the tern applied to spectroscopy used 
to detect and distinguish between the nuclear particles present in a sample.

—  Bnission Spectrogranhv is based on the principle of supplying additional 
energy to the electrons of molecules. Since there are definite energy states and 
since only certain changes are possible, there are a limited number of wave-lengths 
possible in the emission spectrum, which can be measured.

—  Electron Paramagnetic Resonance (EPR) is based on the fact that atoms, ions, 
molecules, or то1есгд1е fragments having an odd number of electrons exhibit characteristic 
magnetic properties.

Colorimetry is a quantitative method of measuring the amoimt of a particular 
substance in solution by determining the intensity of its colour. Most colorimetric 
methods currently in use are'photometric, where the colour intensity is measured by a 
photoelectric cell. Readings can be made in visible wavelengths as well as in 
ultraviolet and Infrared.

—  Enzymatic Analysis. Substances which accelerate chemical reactions without 
being used up in the process are кпогда as "catalysts"; those formed in living cells 
are cal3.ed "enzymes". Organophosphorous nerve agents interfere with the action of an 
enzyme, cholinesterase, essential to the functions of the nervous system. An 
analytical system utilizing cholinesterase might be used, to detect and measure 
organophosphorous compounds.



Mass S'oectrometry uses an instrument that sorts put ions according to the 
ratio of mass to charge. Usually, the ionic species are brought successively to 
focus on a fine exit slit and collected on a device which can measure the intensity.

Л. While all of these techniques are of proven value in analyzing 
organophosphorous compo'onds under laboratory conditions, their respective 
usefulness for on-site inspection has not yet been thoroughly examined. There 
are a number of factors that need to be taken into accotmt, including sensitivity, 
expense, portability, and speed as vxell as simplicity of operation under actual 
sampling conditions. Further study of the technical aspects of inspection should 
include attention to the question of what kinds of sampling techniques might be 
most approprí-ate.
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I n t r o d u c t io n

Accoraing to the definitions given in the UN-report on cijemical and biological 
weapons (A/7575) and the WHO-report on Health aspects of chemical and. biological weapons 
(1967) toxins are to be considered as chemical vrarfare agents due to their (direct) 
toxic effects on living organisms and the fact that these effects are not depending on 
multiplication of the agent as is the characteristicum of В agents. Hovrover, nowhere 
has a comprehensive definition of toxins been given allowing a clearcut delimitation, 
although a useful description of toxins is to be found in the xrorking paper CCD/286,
A p r i l  1970, o f  th e  USA. In  a  com p reh en sive  t r e a t y  c o v e r in g  p r o h ib i t io n  o f  d ev e lo p m en t, 

p r o d u c tio n  and s t o c k p i l i n g  o f  b o th  B - and CW -agents a s t r i c t  d e f i n i t i o n  w ould n o t  be 

n e c e s s a r y .  F o r s e p a r a te  t r e a t i e s ,  h ow ever, a d e f i n i t i o n  seems i n d i s p e n s i b le .

The term "toxin" is often used in a xrague sense. Some authorities consider any 
poisonous substance of biological origin or occurrence as a toxin, other g,uthorlties 
regard only macromolecules of’microbial origin, lethal to тал in microgramme amounts, 
as toxins. In addition there is the questiop of synthetic or semisynthetic toxins to 
be considered.

The t o x i c  e f f e c t s  o f  t o x in s  e x te n d  o v e r  a w ide range^ th e  w e a k e st b e in g  com parable 

to  th e  l e s s  t o x i c  ch e m ica l w a r fa r e  a g e n ts  and th e  s t r o n g e s t  to  th e  m ost p o te n t  b d o - 

l o g i c a l  x ia r fa re  a g e n t s .  T h is  i s  e x e m p lif ie d  i n  th e  t a b le  annexed t o  t h i s  p a p e r .

The f a c t  t h a t  some v e r y  t o x i c  compoxands of b i o l o g i c a l  o r i g i n  have im p o rta n t u se  

as m e d ic a l d ru gs  i n  s m a ll q u a n t i t i e s  m ust be r e c o g n iz e d  and p r o v id e d  f o r  i n  a  t r e a t y .

The folloxdng is an attempt to discuss briefly the implications of different ways to 
define the concept toxins for use in a treaty dealing explicitly xñth toxins.
P o s s ib le  c r i t e r i a  f o r  th e  d e f i n i t i o n  o f  t o x in s

Criteria, which can be used for the defirâtion of "toxins", are of foxrr main types;
(a) The n a t u r a l  o r i g i n  o r  о сси л геп се  o f  th e  compounds;

E xam p les: B i o l o g i c a l ,  m ic r o b ia l  o r  m ic r o b io l o g ic a l ,  b a c t e r i o l o g i c a l .

(b) D egree o f  t o x i c i t y ,  ty p e  o f  t o x i c  a c t ix r i .ty ,  and mode o f  a c t io n ;

E xam p les: H ig h ly  t o .x ic ,  to x L c  i n  am ounts l e s s  th an  one mg, n e u r o t o x ic ,  

i n c a p a c i t a t i n g .
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(c) The chemical nature of the compotmds;
Examples; Proteins, macromolecules.

(d) Chemical operations producing toxins and poisonous substances related to toxins.
■ >

Examples: Synthetic, semisynthetic, chemically modified.
A definition of "toxins" mil very likely have to include criteria of more than one 
of the above types. In the foliovdng, some criteria and possible combinations of 
criteria mil be briefly discussed.
Natirral origin of toxins

One of the more or less unspoken understandi-ngs vjith the hitherto presented 
concepts of toxins is that they are chemical substances resulting from metabolic processes 
of living organisms. Thus, in the above mentioned DN-report on chemical and bacterio
logical (biological) weapons, toxins are defined as "biologically produced chemical 
substances which are very highly toxic and raay act by ingëstion or inhalation" (para
graph 4 4). This definition will include not only the classical toxins of microbial 
origin (e.g., botulinum toxin A) but also toxic compounds of plant origin (e.g.,convalla- 
toxin) and animal origin (e.g., tetrodotoxin and many snalce venoms).

For warfare purposes, highly toxic compounds of microbial origin are presently of 
higher potential importance than compo-unds of other biological origins. One could 
therefore circumscribe the definition to include only compounds of nâcrobia.1 origin, if 
such a narrow definition is desired. It would still cover most of the natiiral toxins 
of potential warfare usefulness known today.

However, it may turn out that some Mgh].y toxic compound's of plant or anima.! origin 
are sufficiently staoje and easily distributed to have a place in a potent weapon 
system. In order to anticipate such a situation, it may be advantageous to include 
toxic compounds of any biological origin in the toxin concept.

An interesting fact is that some toxic compounds arise from non-biological trans
formations occurring in nature, e.g.^hydrolysis and oxidation of substances of biological 
origin. In a strict sense, these toxic compounds are not "biologically produced", but 
ought to be covered by a definition of toxins.
Toxicity of toxins

The expression "very highly toxic" used in the above-mentioned UN report reference 
is somewhat inprecise. Some toxins merit special considerations as warfare agents 
because they are effective in doses smaller, sometimes several orders of magnitude smaller, 
than one milligramme for a.'man. This dose is below the dose limits of today's most 
powerful synthetic agents.



I f  t o x i c  compounds o f  any b i o l o g i c a l  o r i g i n  a r e  c o n s id e r e d , t h i s  i n t e r p r e t a t i o n  o f  

" v e r y  h i g h ly  t o x i c "  sh o u ld  in c lu d e ,  o , g . ,  b o tu lin u m  t o x i n ,  s t a p h y lo c o c c a l  e n t e r o t o x in ,

t e t r o d o t o x in  ( f i s h ,  n e w t) , and b a tr a c h o to x in  ( f r o g ) ,  se e  th e  t a b l e .  Some o f  th e  

n a t u r a l ly  o c c u r r in g  t o x i c  compounds, e x c lu d e d  b y  a d e f i n i t i o n  o f  " v e r y  h i g h ly  t o x i c " ,  a re  

m o n o flu o r o a c e tic  a c id  ( p la n t ;  D lcha'oetalum  cvmosum) and h yd ro gen  c y a n id e  ( f u n g i ) .

I f  a minimum e f f e c t i v e  dose i s  s p e c i f i e d  i n  a  p r o h i b i t i o n ,  i t  w ould a p p ea r n a t u r a l  

a ls o  t o  s p e c i f y  th e  mode o f  a d m in is t r a t io n ,  s in c e  many compounds w i l l  d i f f e r  c o n s id e r a b ly  

in  t o x i c i t y ,  d ep en d in g  upon w h eth er th e y  a re  i n t r o d u c e d , e .g . , in t r a v e n o u s ly ,  o r a l l y ,  

p e r c u ta n e o u s ly  o r  b y  i n h a la t i o n .  H owever, i t  i s  p r o b a b ly  more c o n v e n ie n t i f  th e  c r i t e r i o n  

o f  t o x in s  I s  to  be em ployed to  r e g a r d  a l l  compounds t h a t  f u l f i l  th e  mlnimura e f f e c t i v e  

dose c r i t e r i o n  b y  any means o f  a d m in is t r a t io n ,  a s  to x j.n s  (p ro v id e d  t h a t  th e y  a ls o  m eet 

c e r t a i n  o th e r  c r i t e r i a ) .

I f  th e  aim o f  a d e f i n i t i o n  o f  th e  t o x in  c o n c e p t f o r  vra rfa re  p u rp o se s  i s  t o  in c lu d e  

o n ly  th e  m acro m o lecu lar  (s e e  b elo w ) m ic r o b ia l  t o x i n s ,  c r i t e r i a  may be ch o sen  from  t h e i r  

im m u n o lo g ica l p r o p e r t i e s .  In  c o n t r a s t  to  o th e r  t o x i c  compounds, th e  m acro m o lecu lar  

m ic r o b ia l  t o x in s  a c t  as a n t ig e n e s  and s t im u la t e  a n tib o d y  ( a n t i t o x in )  p r o d u c t io n .

C hem ical n a tu re  o f  t o x in s

M ost o f  th e  h i g h ly  to x i-c  m ic r o b ia l  compounds a re  p r o t e in s  o f  h ig h  m o le c u la r  w e ig h t .  

Hovrever, a ls o  o th e r  c h e m ic a l ty p e s  o f  compounds a re  r e p r e s e n t e d ,  e . g . ,  a  h i g h ly  f e v e r -  

p r o d u c in g , n o n -p r o te in  m acro m o lecu le  i s  known from  E . c o l i  (minimum e f f e c t i v e  do se  f o r  

man 0 .0 0 0 1 m g). Many o th e r  ty p e s  o f  c h e m ic a l compounds a.re foun d among th e  h i g h ly  

t o x i c  p la n t  and an im al c o n s t i t u e n t s .

The o n ly  p o s s ib le  d e l im it a t io n s  o f  th e  t o x in  co n c e p t b y  means o f  p u r e ly  c h e m ica l 

c r i t e r i a  a re  b y  d e f in in g  t o x in s  a s  p r o t e in s  an d/or m a c ro m o le c u le s . H owever, i n  e i t h e r  

c a s e ,  v i r t u a l l y  a l l  h i g h ly  t o x i c  compounds o f  p la n t  and an im al o r i g i n ,  a s  w e l l  as some 

o f  m ici*obia,l o r i g i n  w ould be e x c lu d e d .

S y n th e s is  and sem i-K synth esis o f  t o x in s  and o f  c h e m ic a l ly  c l o s e l y  r e l a t e d  compoimds

The c r i t e r i o n  b ased  upon some ty p e  o f  b i o l o g i c a l  c c c u r r e n c e  o r  o r i g i n  does n o t  c o v e r  

th e  p o s s i b i l i t i e s  o f  m.an-made, c h e m ic a lly  w h o lly  s y n t h e t ls e d  s u b s ta n c e s .  N e ith e r  does i t  

c o v e r  b y  ch e m ic a l m.eans m o d ifie d  s u b s ta n c e s  o f  b i o l o g i c a l  o r i g i n  o r 'o c c u r r e n c e .  Thus, 

i n  many c a s e s ,  s l i g h t  c h e m ic a l m o d if ic a t io n s  o f  h ig h ly  t o x i c  m o le c u le s  can  be made 

x d th o u t m ajo r a l t e r a t i o n  o f  t h e i r  t o x i c  p r o p e r t i e s ,  e . g . ,  i f  an e x t r a  m e th y l group i s  

in tr o d u c e d  i n  a p a r t  o f  th e  n a t u r a l ly  o c c u r r in g  b a t r a c h o t o x in ,  th e  t o x i c i t y  i s  somewhat



enhanced (LD^q f o r  su b cu tan en o u s a d m in is tr a t io n  i n  m ice ch an ges from  0,002 to . 0 ,0 0 1 

mg/kg body w e ig h t ) .  T h is  s e m i- s y n t h e t ic  compound i s  b e s t  p re p a re d  from  th e  r e l a t i v e l y  

in n o c e n t  f r o g  c o n s t i t u e n t  b a t r a c h o t o x in in  A . I t  w ould n o t q u a l i f y  as a t o x i n ,  u n le s s  a 

p r o v is o  i s  made to  th e  e f f e c t  t h a t  compounds, c l o s e l y  r e l a t e d  to  n a t u r a l l y  o c c u r r in g ,  

h ig } |ly  t o x i c  compounds, w i l l  be re g a rd e d  as t o x in s  i f  th e y  have s im i la r  t o x i c  p r o p e r t i e s .

LSD ( l y s e r g i c  a c id  d ie t h y la m id e ) ,  w hich  i s  c o n s id e r e d  as a  p o t e n t i a l  c h e m ica l 

w a r fa r e  a g e n t ,  c o n s t i t u t e s  a n o th e r  exam p le. I t  h as n o t .b e e n  foim d i n  n a t u r e ,  b u t i s  

v e r y  c l o s e l y  r e la t e d  to  ly s e r g a in id e  (known from  p la n t s  o f  th e  g e n e ra  (A r g y r e ia , Ipom ea, 

and R iv o a ) . L ysergam id e e x h ib i t s  p sych o to m im e tic  a c t i v i t y  i n  d o se s  belov/ th e  i r d l l i -  

gramme l e v e l ,  and LSD i s  ab o u t te n  tim e s  as p o te n t .  I f  o n ly  h ig h ly  t o x i c  compounds o f  

b i o l o g i c a l  o r i g i n  a re  c o n s id e r e d  as t o x i n s ,  ly s e r g a m id e , b u t n o t I t s  c h e m ic a l ly  p rod u ced  

d e r i v a t i v e  LSD, w ould be em braced b y th e  d e f i n i t i o n .

J u d g in g  b y  th e  r a p id  a d van ces o f  o r g a n ic  s y n t h e s is ,  i t  seem.s v e r y  l i k e l y  t h a t  w it h in  

a d ecad e numerous h ig h ly  t o x i c  compounds can  be p repa.red , m o d e lle d  upon n a t u r a l ly  

o c c u r r in g  com plex s u b s ta n c e s .  A com p reh en sive  t o x in  d e f i n i t i o n  o u gh t t o  in c lu d e  th e s e  

p ro b a b le  s y n t h e t ic  o r  s e m i- s y n t h e t ic  compounds.

I t  i s  e v id e n t  t h a t  i t  m igh t be d i f f i c u l t  to  c o v e r  i n  d e f i n i t i o n s  a l l  th e  v a r i e t i e s  

t h a t  may a r i s e  i n  t h i s  r e s p e c t  from  d i f f e r e n t  c h e m ic a l o p e r a t io n s  and an e x p r e s s io n  as 

"compounds c h e m ic a lly  c l o s e l y  r e l a t e d  to  t o x in s "  may be u sed  a lth o u g h  n o t b o ta .lly  

a d e q u a te . I t  sh o u ld  be p o s s i b le  to  overcom e th e  im p e r fe c t io n  b y  s p e c i f jû n g  th e  n a tu re  

o f  th e  c h e m ic a l m o d if ic a t io n s  ( e . g . ,  s u b s t i t u t i o n ,  change o f  an amino a c id  r e s id u e ,  

h o m o lo g a tio n ) .

Summary

The co n c e p t o f  t o x in s  m ust be c l e a r l y  and u n aiab igu o u sly  d e f in e d  In  a  t r e a t y  

o b l i g a t io n ,

A d e f i n i t i o n  f o r  t r e a t y  p u rp o se s  m igh t be ad o p ted  by a s e l e c t i o n  from  th e  d i f f e r e n t  

c r i t e r i a  l i s t e d  h e re a b o v e , i . e . ,  n a t u r a l  and s y n t h e t ic  o r i g i n ,  t o x i c i t y  and c h e m ic a l 

n a t u r e .
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of a ban on development, production and stockpiling of

chemical weapons
Over the past tvio years many proposals have been put forward for discussion 

at the meetings of the CCD on possible ways of verifying that an international 
agreement on the prohibition of the development, production and stockpiling of 
chemical weapons is being honoured by the signatories. These proposals have ranged 
from the employment of on-site inspection teams, to remote sensing by sophisticated 
technical gadgetiy. The most reliable verification scheme is one where international 
inspection teams are permitted within a country. A discussion of such schemes 
is given in the SIPRI report. However, the degree of Intrusion may not be acceptable 
and Canada, along with Other countries, has been striving to find a method, which 
is both reliable and acceptable, and during the past six months has examined remote 
atmospheric sensing of field testing of C¥ agents.

First the various possibilities of monitoring the industrial and military 
activities of a country from a distance were considered. The SIPRI report suggested 
that econoraic monitoring of a country might provide a good indication of contravention 
of a chemical arms agreement, but the US reported in a paper last year (ref. CGD/3II) 
that in the case of the nerve agents, econcmlc monitoring in itself is not feasible - 
and the situation would be even more difficult with other known chemical agents.

We have looked into the possibilities of monitoring a country by means of 
satellites and while we have limited expertise in the field of military satellite 
recomaissance, we are unable to visualize an agency working under the auspices of 
the UN utilizing such an approach. The British last year concluded that satellites 
would not likely prove to be very effective. Moreover it would be a very expensive 
and complex approach to verification which vrould be available to only a few wealthy 
nations and under present political structures, not the UN.
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life concluded in our survey that the only approach v/hich did not involve intrusion 
and v;as irfithin the realms of feasibility was remote chemical sampling of chemical 
test areas. The S' PRI report expressed soi..e confidence in monitoring chemical 
testing while the UK in their paper to CCD last year expressed doubt as to its 
value.

In our study on chemical sampling we assumed that in order for a nation to have 
a significant chemical warfare capability it must field-test the weapons that it 
has developed. The size of such a test could range from the detonation of a 
single artillery shell to the spraying of terrain by an aircraft. We have chosen 
the case of a large scale aircraft spray trial to illustrate the feasibility of 
detecting agents downxdnd of a test site; obviously the larger the experiment 
the easier would be the possibilities of detecting it. But it is not believed 
that tests would be carried out with live agent on a scale larger than this since 
much can be done \d.th simulants; i.e., use of agents relatively non-toxic but which 
possess physical properties similar to toxic ones and as a reaifLt when detonated 
or sprayed behave in much the same way.

It was assumed that’an aircraft could contaminate a strip of terrain of
dimensions 1,000-metres cross-idnd by 250 metres downwind to an agent density of

2 3 3between 5 and 20 g/m"*. Downwind concentration (mg/m ) and total dosage (mg. min/m )
profiles for the following agents; mustard, a representative persistent V-agent,
and two volatile G-agents, sarin and soman, were calculated. №istard was assumed
to have been laid down to a contamination density of 20 gm/m while the others
were assimied to be laid doro, to a de.nsity of 5 g/m , These agents are representative
of those which an industrial country with a CW capability might be expected to possess,
i.e., a persistent vesicant, two volatile nerve agents and a persistent nerve agent.

Calculations of the dov/nwind concentrations and the total dosages were made xvith 
the aid of a diffusion model váiich Canada has developed to assess downwind chemical 
agent hazard. This model is based on classical atmospheric diffusion models; it 
takes into account the nature of the terrain, the absorptive and evaporative 
characteristics of the agent, and the meteorological conditions that the programmer 
wishes to simulate. Since this model is a steady state model, all agent vapour 
concentrations.



Two extremes of meteorological stability were assumed, namely slight lapse and 
moderate inversion, and the criteria of detectability of agent used v/as the level of 
sensitivity of the various agent detection devices cxirrently available to the Canadian 
Armed Forces.

Our studies have amplified the fact that certain agents, especially some persistent, 
nerve agents, are readily absorbed on soil and vegetation over x+hich the agent cloud 
passes. For example, we do not believe, given the sensitivity of the existing detection 
equipment, that a persistent V-agent could be detected at distances of more than approxi
mately 10 Kms downxiind of our simulated source. And, in our opinion this distance would 
tend to be optimistic. On the other hand, there is some chance of detecting a .large 
sarin gas source at distances in hxindreds of kilometres, /ui mustard laid dox-m in the 
contamination density mentioned might be detectable at distances in the tens of kilo
metres. Again we wish to emphasize that these are theoretical calcxolations and if 
anything are overestimates. Obviously if the test involved the detonation of a single 
chemical artillery shell, the problem of detection woxild be much more acute.

No deal’ statement сэл be made concernlrxg the feasibility of remote chemical 
detection of. CW agent field testixx.g since we would require knowledge of the characteris
tics of the agents x+hich we are attempting to detect. But from our studies we find that 
whilst it may be possible to detect some CW agents at considerable distances doxmwind of 
their source, it is virtually impossible to detect others at very short distances. 
Therefore, it is believed that remote atmospheric sensoring, by chemical sampling 
techniques, is not a practical approach to verification unless sampling sensitivities 
are greatly increased and some form of intru ;ion is allowed.

It is reasonable to assume thao chemxcax sampling capabilities coxild be increased, 
say a thousand fold, and used to identify a nerve agent at an air concentration level of 
approximately 2.5 x 10 mg/m . Such a level of sensitivity xroxdd greatly increase the 
downxiind distance at x+hich detection and ident 'H'icatlon of agents could-take place. 
Hoxiever, it is improbable that chemical samplers, even if they had such a capability, 
could be used on their ox/n and outside a country to verify adherence to a chemical test 
ban: some coxmtries are just too large, also there is the chance of agent-being xrashed 
out by moisture and. dispersed by natural barriers such as mountains. It is unrealistic 
to suppose that an agent cloud after travelling for thousands of miles coxild be detected 
by the presently available sampling equipments. Thus any coxmtry with a large land mass 
coxild ensure if it xxished to carry out a test, that its activities could not be monitored 
by a neighboxiring coxmtry by carefxiL selection of the location of the site and under
taking testing when prevailing winds wei’e in the appropriate direction.



There is another problem, l-ftiat countries are willing to have such instrumenta
tion, controlled by foreign nationals, withm the confines of their national boundaries? 
Perhaps one might be restricted to placirg them on the borders of a remote country 
because the country in question may in turn be surrounded by an adjoining coimtry 
which is again opposed to this Intrusion. Under such circumstances one would be 
forced either to sançle from the nearest country willing to permit this intrusion, 
or from international waters, which might easily be thousands of miles away.

In most studies on possible approaches to verification the constraining factor has 
been the problem of getting close enough to the source of possible clandestine 
activities to verify adherence to the international agreement. We believe that 
remote chemical sampling of the atmosphere to monitor the testing of chemical weapons 
with the existing, or improved, equipment is not feasible. It might be applicable 
to small countries but in the case of countries that are thousands of miles in one 
direction, dilution of the agent cloud over such distances would greatly decrease the 
possibilities of detection. Then also, as we have pointed out, some agents because 
of their absorptive characteristics are virtually undetectable a few kilometres do\m- 
wind of their source.

So far this has all been rather negative. We can suggest, however, a way of 
using chemical samplers in a verification scheme, which while involving a degree or 
intrusion might be acceptable to those nations seriously interested in resolving thi.s 
problem. The effects of industrial pollution on our environment have caused increasing 
concern within the last fev-i years, as the industrial development of the world has 
outstripped industry’s efforts to dispose of its waste products. In the world today 
many government, agencies have been set up to control pollution and to attempt to make 
industi -̂ operate within strict anti-pollution guidelines. It is now normal to see in 
the daily newspapers of large industrial cities in the Worth American continent the 
measured atmospheric concentrations of sulphiar and nitrogen oxides above these cities.
We would suggest that since trace quantities of nerve agents from field tests could 
conceivably be considered as other pollutants in the atmosphere, they could be 
detected by a national pollution monitoring system which has an international exchange 
of irlfortiatlon.



There would be problems, but the war gases of primaiy concern, the nerve agents, 
have their oro distinctive signatures. They are organophosphorous compounds, and as 
such are not easily confused with common iniustrial pollutants. It might be feasible 
to develop a "national" monitoring system if nations woiüd agree to collect concen
tration levels, for example, of organophosphorous compounds within their country. The 
collection of the data could be carried out by a national network of meteorological 
stations, whilst transmission and summary analysis of the data could be cairied out 
within the framework of international exchanges such as now exist through the World 
Meteorological Crganization.

In conclusion we can summarize by stating that in our opinion remote 
(extraterritorial) chemical sampling for the verification of an adherence to a 
chemical disarmament agreement does not appear to be feasible. However, in addition 
to any economic monitoring, considered in other iTOrking papers, enployed in connection 
with the control of pollution, the use of samplers for verification by national means 
and surveyed by an international organization merits further examination. It may be 
within this context that techniques might be established that would assist in the 
development of a verification mechanism for a ban on the development, production and 
stockpiling of chemical xieapons.
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Working Taper on some problems concerning the 
prohibition of chemical weapons

During the informal meeting held on July 7, 1971 with experts present, the 
delegation of Italy dealt xd.th three major technical problems which, in its view, 
should be tackled viith a view to a solution of the question of the prohibition of 
chemical weapons, namely: (l) the compiling of a complete list of agents to be
banned; (2) the control of production of such agents; (З) the destruction of 
stockpiles of chemical agents.

For the Committee's further consideration the views of tixe Italian delegation 
are set forth in this working paper.

(l) With regard to the first problem - compiling of a complete list of agents 
to be banned - our delegation has studied with keen interest the various proposals 
that have already been submitted by other delegations. We note, however, that the 
Conmiittee has so far been unable to.undertake a thorough comparative analysis of the 
proposals and to draw, where possible, usefxil conclusions for our further work. In 
this connexion we should like to stress once again the desirability of the Committee 
itself taking steps to establish a group of experts with the task of studying such 
proposals. It id.ll be recalled that on 30 June of last year we submitted a working 
paper (CCD/289) on this procedural matter.

Among the various suggestions for the compilation of a list, those submitted bj 
the delegation of the Netherlands and of Japan deserve particular attention. The 
Dutch proposal contained in document CCD/32Ü of 2 March last, has the advantage of 
ooveidng in a single general formula all the organophosphorus compounds recognized 
today as chemical agents or as very similar to them; and it includes therefore, by its 
very comprehensiveness, a3J. those which are or will be synthetically produced, e.g.
Sarin, Soman, Tabun, V Agents, Tammelin Esters, insecticides, etc. Even if this 
general formula leaves out a number of substances officially defined as x+arfare agents 
(e.g. mustard gas, cyanogen chloride, phosgene, etc.) it does cover all the agents that 
actually constitute the most dangerous and lethal weapons of chemical warfare. It should 
not be difficult, hoxiever, to' reach agreement on a eoniolete list of agents not covered 
by the formula.
GE.71-14439



(2) Concerning the second problem - control of substances to be prohibited - 
here again we note that the Committee has no suitable body to study and co-ordinate 
the various proposals in order that the Coimnittee itself may undertake a proper 
assessment of this problem, ,

Some of the working papers and statements of other delegations on the control 
question have received careful consideration because of the specific data they contain. • 
In his statement of 18 March last the distinguished representative of the United 
States discussed the percentage distribution of raw material flows in respect of its 
overall utilization in the economy of a given country. According to this statement, 
the percentage to be diverted in order to obtain 10,000 tons of phosphorus agents 
annually was only about one per cent of raw material produced and therefore too 
insignificant a variation to arouse suspicion and justify a complaint. This con
clusion would appear at first glance to rule out any possibility of pursuing this 
list of inquiry.

If, however, we look more closely into the implications of the United States 
representative's argument, the question can be seen in less negative terms. It is 
true that the percentage variation required for the production of 10,000 tons of 
phosphorus agents is small in the case where the quantity of raw material is quite 
considerable. But, by taking into account smaller quantities of raw material, we 
find that the percentage variation assumes significant values. Let us assume, for 
example, an economically advanced country processing in one year three million tons 
of phosphate rock; its raw material production is assumed to be about one-tenth the 
amount postulated in the American example but vieil above that of the great majority 
of countries in the world. It must be considered that this hypothetical country in 
case of war (and perhaps particularly in such a case) could not avoid devoting very 
important quantities of ravi material to vital economic sectors (fertilizers, fuels, 
lubricant etc.). It is therefore reasonable to estimate that the amount of phosphorus 
still available, from which the quantities necessary for the production of chemical 
agents could be drawn, would be about 50,000 tons; which means that in.order to ^
produce 10,000 tons of warfare agents the country would have to divert 2,000 tons 
{lS‘ of the 50,000 tons) which is quite a significant variation.

The objection that to take a smaller parameter for phosphate rock mined or 
available could imply a smaller production of chemical agents does not seem convincing. 
The quantity of agents produced or to be produced does not depend on the availability of 
raw material, but essentially on military requirements. The latter necessitate that 
production of chemical agents cannot be kept below a certain level viithout its 
becoming of no military significance.



From these considerations it seems clear that, if only one parameter is used for 
our analysis, controls are not feasible for-the generality of countries, but it is 
equally clear that the number of countries for which controls do not seem feasible 
would be small. On the one hand, there are a very few countries whose production of phos
phate rock is so large that the percentage variation in respect of raw material that 
might be diverted to weapons production would seem insignificant. On.the other, if 
we examine the geographical distribution of sources of phosphate rock, we find that in 
the great majority of countries the quantity which can be mined is quite small and 
seldom such as to alloxj them to be self-sufficient in respect of its uses for solely 
peaceful purposes. Thus the method of using only one parameter, because it is not 
imiversally applicable, could be only envisaged as a first approach.

In our working paper CGD/30 4 of 6 August, 1970 concerning indirect controls we 
formulated a number of questions for a group of experts to work on. One of the 
questions was related to the use of percentage variation as a first step toward 
identification of signs to be deemed suspicious in the monitoring of economic data on 
phosphorus production and flows. We further asked xdiether in the event of variation 
in a single parameter not being significant, in itself, it might become significant 
when associated with a variation in one or more other parameters to be found.

In order to clarify better what we had in mind vihen we posed these questions, 
the example mentioned above may be further considered with particular reference to the 
production of phosphorus trichloride and phosphorus oxychloride as intermediates in 
the production of agents. The annual production of these intermediates, estimated on 
the basis of the data already used in this example, vrould come to 5,000 tons which would 
be completely absorbed in the production of 10,000 tons of agents aiid yet vrould be 
insufficient. The shifting of a parameter concerning the production of phosphorus 
trichloride and phosphorus oxychloride would be therefore of very great importance.
A,further question to be elucidated is vihether it will also be sufficiently indicative 
when applied to those few countries producing large quantities of phosphate rock.

To sum up, it seems to us that on the basis of reliable data for a single parameter 
a significant number of countries can, even now, be effectively monitored. Additional 
parameters based on monitoring of percentage variations in respect of phosphorus and 
organophosphorus substances would enable the range of controls to be extended. For 
this purpose other parameters could be found and taken into account, and their 
correlation would progressively enable- us to establish a model for use in an 
appropriate computer and thereby create an effective system of controls applicable to 
the whole world. We feel justified therefore in urging that researchers make a 
determned effort to identify one or more parameters wlxich, linked to the first, could 
close all loopholes.



We are well aware that the problem bristles vjith difficulties. Its solution 
vjill necessitate the collection and processing by powerful computers of large quantities 
of statistical data for the construction of complex models which must be tested out 
and improved until a definitive model is vrorked out and proved valid for all cases.

We share in this respect the views expressed by the Japanese delegation in 
CCD/30 1 of August 1970 concerning the collection of statistical data. We appreciate 
the ingenious method proposed in the Japanese paper for the selection of substances 
for statistical monitoring. 'It would be very useful to compare this method with other 
methods and procedures vihlch е.:фегЬз from other countries may wish to propose. It 
should be noted that a proposal similar to the Japanese is to be found in the Swedish 
working paper CCD/322 of 16 March 1971. Moreover, it seems to us that viseful 
suggestions are contained in the "inspection questioimaire" circulated on July 6,
1971 by the American delegation.

Working paper GCD/332 submitted on the same day by the United States delegation, 
highlights factors which can be utilized by means of on-site Inspection to determine 
vihether a plant is producing prohibited chemical substances, taking into account the 
characteristics of the plant and the chemical nature of the waste matei-ials released 
by the plant. The most refined and up-to-date methods have been' indicated for the 
analysis of these waste products. The AiEerican paper, which assumes that there will 
be on-site inspection, is a valuable contribution to a solution of the control 
problem. It is reasonable to suppose, however, that this type of inspection cannot 
be of a permanent and general character. It seems desirable therefore to seek a method 
whereby a suspicion can h© formuuaued as a basis for a complaint. This in turn could 
be followed by on-site inspection using, among others, the factors and methods 
suggested by the United States delegation.

In making these remarks of a methodological character we caimot of course foresee 
whether the search for a solution, such as the one we have outlined, will produce 
positive, or negative results.- We are convinced, however, that the problem must be 
tackled so that we may knov; with certainty what is the answer concerning the feasibility 
of controls. If the results are positive the Committee will have a suitable gauge for 
the detection of a dangerous situation. If they are negative we shall at least be 
able to draw the logical Inference for the final elaboration of a political instrument.



(3) Lastly, very careful consideration, in our opinion, should be paid to the 
question of the destruction of stockpiles of chemical weapons and agents. The 
Committee has already received a valuable contribution from the Sx̂ edish delegation 
(working paper CCD/32 4 of March 30, 1971) drawing attention to this grave problem at 
an early stage. Since destruction of large stocks by dumping into the ocean depths is 
unthinkable, and combustion is not readily practicable, a more logical course would 
appear to be that of chemical transformation, v/hlch implies a timely study of 
chemical processes and methods to be applied.

A closely related problem is that of controlling the destruction of chemical 
weapons. Once again we reiterate the necessity of having available the contribution 
of a group of experts who should be given a precise mandate and asked to report back 
to the Committee itself. The problem is much too grave and the risks involved are 
too great.

In joining the other delegations that requested the convening of this meeting 
the Italian delegation shared the hope that a careful study on the technical level 
would lead to further progress in our consideration of the problems outlined above.

This meeting m ^  open up prospects for fruitful future contacts between experts 
along the lines which we have indicated. The interesting new data and information 
that the Committee has received will require further detailed analysis whose conclusions 
should be compared and discussed together in another exercise of this kind in order 
to trace the guidelines for constructive work before the next Ш\1 General Assembly.
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CANADl
Working Paper on possible progress tov/ards the 
suspension of nuclear and thermonuclear tests

Since the Moscow Partial Test Ban Treaty was negotiated in 1963, Canada has joined 
other members of the Committee in urging that the obligation to achieve the discontinuance 
of testing which was accepted by the parties to that.Treaty should be fulfilled as soon 
as possible. Taking into consideration the fact that differing views regarding the 
nature of an adequate verification system for any ban on undergroimd testing apparently 
represents the major obstacle to early progress, Canada and a number of other delegations 
have attempted to focus attention on the evident utility of intemational seismological 
data exchange as a method for discriminating between 4Jindergroxmd nuclear explosions and 
natural earthquakes. This has involved clarifying what resources would be available for 
the eventual establishment of an effective world-wide exchange of seismological information 
designed to facilitate the achievement of a comprehensive test ban. Efforts in this 
iirection are continuing.

'Resolution 2663(XXV) urges governments to consider and, wherever possible, implement 
methods of improving their capability to contribute high quality seismic data with 
assured international 'availabilitĵ . The same resolution invited the Conference of the 
Committee on Disarmament "to co-operate in further study of this issue".

The extended delay in concluding an underground nuclear test ban and the increase in 
the rate and size of undergroxmd explosions which have lent additional urgency to the 
repeated calls by the United Nations General Assembly for the suspension of all testing, 
also raise the question of how interim restraints might be imposed in the immediate 
future. Pending the achievement of a total ban, the Canadian Delegation recomends 
that certain transitional or confidence-building measures should be considered xÆiich 
would, without raising verification problems, reduce underground testing and represent 
progress towards the objective of a comprehensive ban. Such measures, which could be 
of two general types, might include the folloxd.ng:



(1) meastires to help develop seismological identification techniques and 
facilities which could contribute to the effective verification of a 
comprehensive test ban through;
(a) advance notification of details of planned underground nuclear explosions 

in order, to assist in further research on seismological identification 
methods; and

(b) undertakings to co-operate in the use, development and improvement of 
facilities for the monitoring of underground tests by seismological 
means ;

(2) measures to reduce testing and guard against its harmful effects tlirough;
(a) an undertaJcing to reduce testing, beginning with high yield testing,

as an earnest on the part of the nuclear testing powers of their intent 
to work towards a complete test ban; and

(b) consideration of further measures to guard against environmental risks 
connected with underground testing.
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BULGARIA, CZECHOSLOVAKIA, HUNGARY, MONGOLIA, POLAND 
ROMANIA, UNION OP SOVIET SOCIALIST REPUBLICS

Revised draft Convention on the prohibition of the development, 
production and stockpiling of bacteriological (biological) 

and toxin weapons and on their destruction

the. Byelorussian SbvGet Socialist Republic, Bulgaria, Czechoslovakia,
Hungary, Mona:olia, Poland, Romarda, the Ukrainian Soviet Socialist 

Republic and the Union of Soviet Socialist Republics
The States■Parties to this Convention,
Determined to act with a view to achieving effective pi-ogress towards general 

and complete disarmament including the prohibition and elimination of all types of 
weapons of mass destruction, and convinced that the prohibition of the development, 
production and stockpiling of bacteriological (biological) weapons and toxins intended 
for use as weapons and their elimination viill facilitate the achievement of general 
and complete disarmament under strict and effective international control,

Desiring thereby, for the sake of all manlcLnd, to exclude completely the 
possibility of" bacteriological (biological) agents and toxins being used as weapons, 

Convinced of the iiimiense importance and urgent necessity of eliminating from the 
arsenals of states such dangerous weapons of mass destruction as weapons using 
bacteriological (biological) agents and toxins,

Desiring to contribute to the strengthening of confidence between peoples and the 
general improvement of the international atmosphere,

Believing that scientific discoveries in the field of bacteriology'' (biology) must 
in the interests of all manlcind be used solely for peaceful purposes,

Recognizing nevertheless that in the absence of appropriate prohibitions the 
development of scientific knowledge throughout the viorld would increase the risk of the 
use of bacteriological (biological) methods of warfare,

Convinced that such use would be repugnant to the conscience of manlcind and that 
no effort should be spared to minimize this risk,

...Recognizing the important significance of the Geneva Protocol of I7 June I925 for 
the.Prohibition of the Use in V/ar of Asphyxiating, Poisonous or Other Gases, and of 
Bacteriological Methods of Warfare, and conscious also of the contribution which the 
said Protocol has already made, and continues to malee, to mitigating thehorrors of war,

^ Re-issued for technical reasons 
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Reaffirmng their adherence to the purposes, and principles of that Protocol and 
calling upon all States to comply strictly id.th them,

Reoalling resolutions of the United Nations General Assembly, xihich has condemned 
all actions contrary to the principles and purposes of thé Geneva Protocol of 
17 June 1925,

Convinced that an agreement on the prohibition of bacteriological (biological) 
and toxin weapons will facilitate progress toviards the achievement of agreement on 
effective measures to prohibit the development, production and stockpiling of chemical 
weapons, on which negotiations will be continued,

Anxious to contribute to the realization of the purposes and principles of the 
Charter of the United Nations,

Have agreed as follows:
ARTICLE I

Each State Party to this Convention undertakes not to develop, produce, stockpile 
or otherxd.se aoqtdre or retain:

(1) Microbial or other biological agents or toxins of types and in quantities 
that have no justification for prophylactic or other peaceful pxjrposes;

(2) Weapons, equipment or means of delivery designed to use such agents or toxins 
for hostile purposes or in armed conflict.

/iRTICLB II
Each State Party to this Convention xindertakes to destroy, or to divert to

peacefxil pxxrposes, as soon as possible but not later than  months after the entry
into force of the Convention all agents, toxins, x-íeapoiia, equipment and means of 
delivery specified in /srticle I of the Convention, which are in its possession or under 
its jurisdiction or control. In implementing the provisions of this Article all 
necessary safety precautions shall be observed to protect the popxxLation and the 
enxrironment.

MTICLE III
Each State Party to this Convention undertakes not to transfer to any recipient

XiThatsoever, directly, or indirectly, and not in any way to assist, encourage, or induce
any State, group of States or international organizations to manxifacture or otherxd.se 
acqxoire any agent, toxin, xieapon, equipment or means of delivery specified in Article I 
of the Convention.

ARTICLE IV
Each State Party to this Convention shall, in accordance xd.th its constitutional 

processes, take any necessary measures to prohibit and prevent development, production,
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stookpiling, acquisition..огл.retention of ttte agents, toxins, .weapons,, equipment and 
means of delivery specified-.in;.. Article I of t’ne Convention,., vàthin the territory of 
such State, under itstjurisdiction or under its' control anjn+here.

ARTICLE У
The States ; Parti es to the Convention undertak.e to consult one another and to- 

co-operate in solving any problems vjhich may arise in the application of the provisions 
of this Convention.

ilRTIGLE VI
(1)' Each State Party to the Convention which finds that actions of any other 

State Party constitute a breach of the obligations assumed under the provisions of this 
Convention may lodge a complaint with the Security Council of the United Nations.
Such a complaint should include all possible evidence confirming its validity, as 
x+ell as a request for its consideration by the Securit;r Council. The Security Council 
shall iniorm the States Parties to the Convention of the result of the investigation,

(2) Each State Party to the Convention undertakes to co-operate in carrying out 
any investigations which the Secxxritjr Council may undertake, in accordance v/ith the 
provisions of the United Nations Charter, on the basis of the complaint received by the 
Council.

ARTICLE VII
Nothing in this Convention shall be interpreted as in any 'way limiting or 

detracting from the obligations assumed by any State under the Geneva Protocol of 
17 June 1925 for the Prohibition of the Use in Uar of Asphyxiating, Poisonous or Other 
Gases, and of Bacteriological Methods of Wax fare.

ARTICLE VIII
Eaoh State Party to this Convention undertakes to conduct negotiations in good 

faith on effective measures for prohibiting the development, production and stockpiling 
-of chemical weapons and.for their destruction and-on appropriate measures concerning 
the equipment and means of delivery specifically designed for the production or use of 
chemical v/eapons for xiarfare,

-ARTICLE IX .
(1) The States Parties to the Convention undertake to facilitate, and have 

the right to participate in, the fullest possible exchange of .equi.pment, materials and 
scientific and technological informtion for. the use of bacteriological (biological) 
agents and toxins for peaceful purposes.



(2) This Convention shall be implemented in a manner designed to avoid hampering 
the economic or technological development of States Parties to the Convention or 
international co-operation in the field of peaceful bacteriological (biological) 
activities, including the international exchange of bacteriological (biological) agents 
and toxins and equipment for the processing, use or production of bacteriological 
(biological) agents and toxins for peaceful purposes in accordance viith the provisions 
of this Convention.

/ÆTICL1.X
Any State Party may propose amendments to this Convention. Amendments shall enter 

into force for each State Party accepting the amendments upon their acceptance by a 
majority of the States Parties to the Convention and thereafter for each remaining 
State Party on the date of acceptance by it.

MTICLE Д
Five years after the entry into force of this Convention, or earlier if it is 

requested by a majority of Parties to the Convention by submitting a proposal to this 
effect to the Depositary Governments, a conference of States Parties to the Convention 
shall be held at Geneva, Switzerland, to review the operation of this Convention, viith 
a view to assuring that the purposes of the preamble and the provisions of the 
Convention, including the provisions concerning negotiations on chemical weapons, are 
being realized. Such review shall take into accoimt any new scientific and 
technological developments relevant to this Convention.

ARTICLE XLI
(1) TMs Convention shall be of unlimited duration.
(2) Each State Party to tMs Convention shall in exercising its national 

sovereignty have the rig^t to withdraw from the Convention if it decides that 
extraordinary events, related to the subject matter of tMs Convention, have 
jeopardized the supreme interests of its country. It shall give notice of such 
withdravial to all other'States Parties to the Convention and to the UMted Rations 
Security Council three months in advance. Such notice shall include a statement of 
the extraordinary events it regards as having jeopardized its supreme interests.

/\RTICLE Д11
(1) TMs Convention shall be open to all States for signature. Any State wMch 

does not sign the Convention before its entry into force in accordance with 
paragraph 3 of tMs Article may accede to it at any time.



(2) This Convention shall be subject to ratification by signatory States. 
Instrixments of ratification and instruments of accession shall be deposited with the
Governments o f _____ _______________ _ which are hereby designated the
Depositary Governments.

(3) This Convention shall enter into force after the deposit of the instruments
of ratification b y _________  Governments, including the Governments designated
as Depositaries of the Convention.

(4) For States whose instruments of ratification or accession are deposited 
subsequent to the entry into force of this Convention, it shall enter into force on 
the date of the deposit of their instruments of ratification or accession.

(5) The Depositary Governments shall promptly inform all signatory and acceding 
States of the date of each signature, the date of deposit of each instrument of 
ratification or of accession and the date of the entry into force of this Convention, 
and of other notices.

(6) This Convention shall be registered by the Depositary Governments pursuant 
to Article 102 of the Charter of the United Nations.

ARTICLE Х П
This Convention, the Chinese, English, French, Russian and Spanish texts of which 

are equally authentic, shall be deposited in the archives of the Depositary Governments. 
Duly certified copies of this Convention shall be transmitted by the Depositary 
Governments to the Governments of the signatory and acceding States.

In xiitness xihereof the undersigned, dxLLy authorized, have signed this Convention.
Done in _________   copies at  __       .

this _______ day of  __________  .
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UNITED STATES OF .AMERICA

Draft convention on the prohibition of the development, 
production and stockpillng of bacteriological (biological) 

and toxin weapons and on their destruction

The States Parties to this Convention,
Determined to act with a view to achieving effective progress towards general 

and complete disarmament including the prohibition and elimination of all types of 
weapons of mass destruction, and convinced that the prohibition of the development, 
production and stockpiling of bacteriological (biological) weapons, and toxins 
Intended for use as weapons and their elimination will facilitate the achievement 
of general and complete disarmament under strict and effective international control, 

Desiring thereby, for the sake of all mankind, to exclude completely the 
possibility ef bacteriological (biological) agents and toxins being used as weapons, 

Convinced of the immense importance and urgent necessity of eliminating from the 
arsenals of states such dangerous weapons of mass destruction as weapons using 
bacteriological (biological) agents and toxins,

Desiring to contribute to the strengthening of confidence between peoples and 
the general improvement of the international atmosphere,

Believing that scientific discoveries in thfe field of bacteriology (biology) 
must in the interests of all menikind be used solely for peaceful purposes,

Recognizing nevertheless that in the absence of appropriate prohibitions the 
development of scientific knowledge throughout the world would increase the risk of 
the use of. bacteriological (biological) methods of warfare,

Convinced that such use would be repugnant to the conscience of mankind and that 
no effort should be spared to minimize this risk,

Recognizing the important significance of the Geneva Protocol of 17 June 1925 
for the Prohibition of the Use in War of As.phyxiating, Poisonous or Other Gases, and 
of Bacteriological Methods of Warfare, and conscious also of the contribution which 
the said Protocol has already made, and continues to make, to mitigating the horrors 
of war,

* Re-issued for technical, reasons 
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Reaffirming th'elr adherence to the puiposes and principles of that Protocol and 
calling upon all States to comply strictly with them.

Recalling resolutions of the United Nations General Assembly, which has condemned 
all actions contrary to the principles and purposes of the Geneva Protocol of 
17 June 1925,

Convinced that an agreement on the prohibition of bacteriological (biological) 
and toxin weapons will facilitate progress towards the achievement of agreement on 
effective measures to prohibit the development, production and stockpiling of chemical 
weapons, on which negotiations will be continued.

Anxious to contribute to the realization of the purposes and principles of the 
Charter of the United Nations,

Have agreed as follows:
ARTICLE I

'Each State Party to this Convention undertakes not to develop, produce, stockpile 
or otherwise acqtiire or retain:

(1) Microbial or other biological agents or toxins of types and in quañtitias 
that have no justification for prophylactic or other péa,ceful purposes;

(2) Weapons, equipment or means of delivery designed to use such agents or toxins'
for hostile purposes or in armed conflict.

ARTICLE II
Each State Party to this Convention undertakes to destroy, or to divert to

peaceful purposes, as soon a.s possible but not later than _____ months after the entry
into force of the Convention all agents, toxins, weapons, equipment and means of 
delivery specified in Article I of th': Convention, which are in its possessioh- or under 
its jurisdiction or control. In implementing the provisions of this Article all
necessary safety precautions shall be observed to protect the population and the
environment.

ARTICLE III
Each State Party to this Convention -undertakes not to transfer to any recipient

whatsoever, directly, or indirectly, and not in any way to assist, encourage, or induce
any State, group of States or international organizations to maniifacture or otherwise 
acquire any agent, toxin, weapon, equipment or means of delivery specified in Article I 
of the Convention.

ARTICLE IV
Each State Party to this Convention shall, in accordance with its constitutional 

processes, take any necessary measures to prohibit and -orevent development, production.



stockpiling, acquisition or retention of the agents, toxins, weapons, equipment and 
means of delivery specified in Article I of the Convention, within the territory of 
such State, under its jurisdiction or under its control knywhere.

ARTICLE V
The States Parties to the Convention undertake to consult one another and to 

co-operate in solving any problems which may arise in the application of the provisions 
of this Convention.

Ш Т 1 С Ш  VI
(1) Each State Party to the Convention which finds that actions of any other 

State Party.constitute a broach of the obligations assumed under the provisions of this 
Convention may lodge a complaint with the Security Council of the United Nations,
Such a complaint should include all possible evidence confirming its validity, as 
well as a request for its consideration by the Security Council. The Security Council 
shall inform the States Parties to the Convention of the result of the investigation.

(2) Each State Party to the Convention undertakes to co-operate in carrying out 
any investigations which the Security Council may undertake, in accordance with the 
provisions of the United Nations Chartey*, on the basis of the complaint received by the 
Council.

ARTICLE VII
Nothing in this Convention shall be interpreted as in any way limiting or 

detracting from the obligations assumed by any State under the Geneva Protocol of 
17 June 1925 for the Prohibition of the Use in War of Asphyxiating, Poisonous or Other 
Gases, and of Bacteriological Methods of Warfare.

ARTICLE VIII
Each State Party to this Convention undertakes to conduct negotiations in good 

faith on effective measures for prohibiting the development, production and stockpiling, 
of chemical weapons and for their destruction and on appropriate measures concerning 
the equipment and means of delivery specifically designed for the production or use of 
chemical weapons for warfare.

ARTICLE IX
(1 ) The States Parties to the Convention undertake to facilitate, and have 

the right to participate in, the fullest possible exchange of equipment, materials and 
scientific and technological information for the use of bacteriological (biological) 
agents and toxins for pea'ceful purposes.



(2) This Convention shall be implemented in a manner designed to avoid hampering 
the economic or technological, development of States P'ai-ties to the Convention or 
international co-operation in the field of peaceful bacteriological (biological) , 
activities, including the intemational exchange of bacteriological (biological) agents 
and toxins and equipment for the processing, use or production of bacteriological 
(biological) agents and toxi.ns for peaceful purposes in accordance with the provisions 
of this Convention.

ARTICLE X
/my State Party may propose amendments to this Convention. ¿Imendraents shall enter 

into force for each State Party accepting the fonendments upon their acceptance by a 
majority of the States. Parties to the Convention and thereafter for each remaining 
State Party on the date of acceptance by it.

.mTICLE XI
Five years after the entry into force of this Convention, or earlier if it is 

requested by a majority of Parties to the Convention by submitting a proposal to this 
effect to the Depositaiy Governments, a conference of States Parties to the Convention 
shall be held at Geneva, Switzerland, to review the operation of this Convention, with 
a view to assuring that the purposes of the preamble and the provisions of the 
Convention, including the provisions concerning negotiations on chemical weapons, are 
being realized. Such review shall take into áccount any new scientific and
teclinological developments rolovint to this Convention.

ARTICLE XII
(1 ) Tills Convention shall, be of unliiru-ted duration.
(.2) Each State Party to this Convention shoj.1 in exercising its national 

sovereignty have the' right to withdraw from the Convention if it decides that 
oxtraordinary events, related to the subject matter of this Convention, have 
jeopardized the supreme interests of its countiy. It shall give notice of such 
withdrawal to all other States Parties to the Convention and to the United Nations 
Security Council three months in advance. Such notice shall include a statement of
the extraordinary events it regards as having jeopardized its supreme interests.

imTICLE XIII
(1 ) This Convention shall be open .to all States for signature, jiny State which 

does not sign the Convention before its ontry into force in accordance with ^
paragraph 3 of this /irticle may accede to it at any time.



(2) This Convention shall be subject to ratification by signatory States. 
Instruments of ratification and Instruments of accession shall be deposited with the
Governments of  ________ ____________ ______  xjhich are hereby designated the
Depositary Governmp'-'ts.

(3) This Convention shall enter into force after the deposit of the instruments
of ratification b y    Governments, including the Governments designated
as Depositaries of the Convention.

(4) For States whose instruments of ratification or accession are deposited 
subsequent to the entry into force of this Convention, it shall enter into force on 
the date of the deposit of their instnmments of ratification or accession.

(5) The Depositarjr Governments shall promptly Inform all signatory and acceding 
States of the date of each signature, the date of deposit of each instrument of 
ratifi.cation or of accession aiid the dato of the entry into force of this Convention, 
and of сипех" notices.

(6). This Convention shall be registered by the Depositary Governments pursuant 
to Arfcic3.e 3_02 of the Charter of the United Nations.

ARTICLE XIF
This Convention, the Chinese, English, French, Russlaji and Spanish texts of which 

are eo-ually axxthentic, shall be d.eposited in the archives of the Depositary Governments, 
Duly cex-tifiad copies of this Convention shell be transmitted by the Depositary 
Governments to the Governments of the signatory and acceding States.

In witness Xv’hereof the undersigned, duly authorized, have signed this Convention.
Done i n _________ copies at  ____ _____________________________________

this  ________ day of ________     ,     .
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hUNGARI, MONGOLIA AI-ID POLAND
Working paner submitted by the delegations of the Hungarian People's 
Republic, the Mongolian People's Republic and the Polish People's 
Republic: draft Security Goimcil resolution in connexion with the
draft Convention on the prohibition of the development, production 
and stockpiling of bacteriological (biological) weapons and toxins 
and on their destruction

"The Security Council.
Highly appreciatj.ng the desire of a large number of States to subscribe to the 

Convention on the prohibition of the development, production and stockpiling of 
bacteriological (biological) weapons and toxins and on their destruction.

Bearing in mind that under article .... of the Convention the States Parties 
shall have the right to lodge complaints with the Security Council together with a 
request for their consideration by the Council,

Recognizing the need for the adoption of appropriate measures with a view to 
ensuring the observance of the obligations contained in the Convention,

Taking into consideration the desire of the States Parties to co-operate with 
the Security Council for the purpose of ensuring the strict observance of the 
obligations contained in the Convention,

1. Declares its readiness:
- to consider immediately any complaints lodged under article .... of the 

Convention,
- to take all necessary measures for the investigation of a complaint,

. - to inform the States Parties to the Convention of the result of the
investigation;

2. Galls upon all ¿cates Parties to the Convention to co-operate for the 
purpose of implementing the provisions of this resolution,"

GE.71-19046
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Original; ENGLISH

P.ÔIÎISTAN

V/orking paper suggesting soiae provisions of a treaty 
banning underground nuclear woapon tests

The relationship betweon an underground test ban and peaceful nuclear explosions 
has been recognized and often omphaslzed. In this context two considerations have 
to be borne in inind: first an undergromxl test ban should not deprive the signatories
of tho benefits which may be deri\'ed from peaceful nueloar езф1оз1опз. Second, and 
more important, an exception for peaceful nuclear ex^Moslons must not servo as a 
loophole permitting either the proliferation of nuclear weapons or as'a means of 
-conducting explosions for military pur¡30ses. This need arises from the fact that 
there is no difference between nuclear xioapons and the so-called peaceful nuclear 
explosive devices. Hence a clause permitting peaceful nuclear explosions should be 
so wordod that it cannot be nu.sconstrued to mean tha.t it permits the conducting of 
peaceful nuclear explosions by non-nuclear-weapon States themselves. Accordingly, 
it is proposed that an underground test ban toaty should include, as in the Nuclear 
Non-Proliferation Treaty, two kinds of provisions; one for the nuclear-weapon States, 
the other for the non-nuclear-weapon States.
2. As regards the nuclear-weapon States, the treaty should prohibit all underground 
nuclear weapon test exxolosions. They máy, however, be permitted to conduct explosions 
which are carried out for construction or peaceful purposes only and.which take place 
in conformity vd-th an international agreement to be negotiated separately, either
as an independent agreement or as a protocol to a comprehensive test ban.
3 . As regards non-nucloar-weapon Stcotes, the treaty should include a separate 
provision which would prohibit all underground explosions whether they are in the 
categciy of "weapon tests" or not. In other words, non-nuclear-weapon States must 
not conduct any kind of nuclear explosions whatsoever including peaceful nuclear 
explosions. Ncn-nuclear-weapon States may obtain the benefit of peaceful explosions 
conducted for them or on their behalf in accordance-with the provisions of the 
international agreement referred to in paragraph 2 hereof,



4. Lastly, as it has been suggested that separate provisions should be included 
for nuclear-weapon and non-nuclear-weapon States, the category of such States has 
to be defined. It is, therefore, proposed that the following provision as the 
second sentence of paragraph 3 o j . Article IX of the Nuclear-Non-Proliferation 
Treaty, should be included in the proposed treaty;

"For the purpose of this Treaty, a nuclear-weapon State is one which 
has manufactured and exploded a nuclear xieapon or other nuclear explosive 
device prior to 1st January 1967".



C O N F E R E N C E  O F  T H E  C O M M I T T E E  O N  D I S A R M A M E N T
CGD/341
17 August 1971 
Original; ENGLISH

BRAZIL, BUEliA, ETHIOPIA, INDIA, MEXICO, MORQCCO, NIGERIA, 
РЖ13ТМ, Sl-JEDEN, THE UNITED Ж.АВ REPUBLIC AND YUGOSLAVIA

Worktog naner containing suggestions on desirable changes to the revised draft convention 
.(CCD/337 )̂ and the draft convention (ССР/338^) on the nrohibition of the developmentT 
production and stockpiling of bacteriological (biological) and toxin weapons and on their 
destruction

Pursuant to the Resolution 26O3 A (XXIV) of the General Assembly of the United 
Nations regarding the use of chemical and bacteriological (biological) weapons, as vrell 
as the Joint Memorandum (CCD/310) of the Group of Tvrelve members of the Conference of 
the Committee on Disarmament concerning the basic approach in regard to the treatment 
of the- prohibition of the development, production and stockpiling of chemical and 
bacteriological (biological) weapons, which x/as commended by the General Assembly of 
the United Nations in its Resolution 2662 (XXV), and in view of the present state of 
negotiations in the Conference of the Committee on Disarmament, whereby the prohibition 
of only bacteriological (biological) and toxin weapons and their destruction seems to 
be now possible, the eleven countries submit- the folloxdng suggestions for consideration 
and acceptance by the Conference of the Committee on Disarmament. Hox̂ iever they take 
no stand at the present stage of negotiations on the need and desirability for any 
further suggestions'khat might be submitted by its members, individually or jointly.

A. Prearûble
1. In paragraph one;

(1) add the words "chemical and" before the word "bacteriological".
(ii) delete the words "and toxins intended for use as.xreapons".

2. In paragraph two:
'(i) add the words "chemical and" before the xrard "bacteriological".
(ii) delete the xrords "and toxins".

3. In paragraph three;
(i) add the xiords "chemical and" before the xrord "bacteriological".
(ii) delete the xrords "immense", "urgent" and "and toxins".

4. In paragraph five:
(i) add the xrords "chemistry and" before the word "bacteriology".



5. Redraft paragraph six so that it reads as follov/s:
"Recognizing that the application of scientific knowledge in the field of 
chemistry and bacteriology (biology) for weapons purposes xrould increase 
the risk of the use of chemical ard bacteriological (biological) weapons".

6. Move the paragraphs 8, 9 and 10 at the beginning of the preamble, so that they
become paragraphs 1, 2 and 3 respectively.

7. Redraft paragraph eleven so that it reads as follows;
"Recognizing that an agreement on the elimination of bacteriological 
(biological) and toxin weapons represents a first possible step towards the 
achievement of agreement ou'effective measures for complete prohibition of 
the development,, production and stoclppiling of .chemlcsl and bacteriological 
(biological) тааропз, and determined to continue negotiations to that end".

8. Insert a nevi paragraph txrolve which vrould read-as follovrs:
"Affirming the principle that a substantial portion of the savings derived 
from measures in.. the field of disarmament should be devoted to promoting 
economic and social development, particularly in the developing countries".

B. - Operative part
9. At the end of Article V add the folloxin,ng paragraph;

Consultation and co-operation pursuant to this Article may also be xmdertaken 
through appropriate xnternaticnal procedures vdthin the framevrork of the United 
Nations and in accordance vjith its Charter.

10. Redraft Article VIII so that it reads as folloxro;
"Each State Party to this Convention accepts the principle of complete
prohibition of chemical vreapons and undertakes to continue negotiations in 
good faith vdth a viev/ to reaching early agreement on prohibition of their 
development, production and stoclqpiling and on their destruction, and on 
appropriate measures co.ucerning eqxdpment and means of delivery specifically 
designed for the production or use of chemical, agents for vreapons pxirposes".

11. At the end of Para. 1 of Article IX add follovdng sentence;
"Parties to the Convention shall also co-operate in contributing individually 
or together vdth other States or international organizations to the further 
development and application of scientific discoveries in the field of 
bacteriology (biology) for prevention of disease, or for other peacefxxL 
pxxrposes.
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ENGLISH
Criginal: -SPMISK

MEXICO

Working paper on some bas3-c facts relating to the Treaty for 
the Prohibition of Nuclear Weapons in Latin America (Treaty 

of Tlatelolco) and its Addltional Protocol II

1. On 6 July 1971, document А/8ЗЗ6 (also distributed under the symbol S/l025C), 
containing the text of the reply from the Supreme Soviet of the USSR to the Senate of
the United Mexican States, dated Л Januarj?- 1971, "regarding the signature and
ratification of Additional Protocol II of the Treaty for the Prohibition of Nuclear
Weapons in Latin America", xjas circulated at United Nations Headquarters at the request
of the Permanent Representative of the Union of Soviet Socialist Republics to the United 
Nations.
2. The document in question was circulated under the item of the twenty-sixth session's 
agenda entitled "Status of the implementation of General Assembly resolution 2666 (XXV)^ 
concerning the signature and ratification of Additional Protocol II of the Treaty for 
the Prohibition of Nuclear Weapons in Latin America (Treaty of Tlatelolco)". It would 
appear from an anaS.ysis of its contents that the Soviet Government is still reluctant
to comply v/ith the repeated appeals of the General Assembly to the nuclear Pov/ers to 
sign and ratify without further delay Additional Protocol II of the Treaty for the 
Prohibition of Nuclear Weapons in Latin America (Treaty of Tlatelolco).
3. Since this is a question v/hich the Conference of the Committee on Disarmament might 
well have to deal v/ith in the not too distant future, the item on nuclear-weapon-free 
zones being still on its agenda, it is fitting to drav/ the Committee's attention to some 
basic facts which must be taken into consideration if the question is to appear in its 
proper perspective. The purpose of this v/orking paper is to sum up the most important 
of these basic facts.

1/ The full text of the resolution is reproduced in annex II.



1. Position of the Mexican Senate
4. The reasons which led the Mexican Senate to address an appeal to the legislative 
bodies of all States for vrhose signature and ratification the Treaty of Tlatelolco or 
one of the additional protocols^thereof are open are set out in the last paragraph 
of the appeal in the follovdng xrords;

"From the foregoing it may be seen that the lofty purposes inspiring the 
Treaty of Tlatelolco have the fervent and total support’of the countries of 
the vrarld and that its provisions have become the expression not of mere . 
aspirations but of a vdll v;hich is asserting itself at an accelerating pace
and. with x/hich, we are convinced, no country, on earth can fail to associate
itself. The ratification and implementation of this instrunent by all the 
countries of Latin America, and of its additional protocols by all nuclear- 
v/eapon States or States having territories for which, de .jure or de facto, 
they are internationally responsible - v/hether or not they are Members of the 
United Nations - constitute at this time in the world's historj?, we firmly
believe, a moral imperative which mankind insists must be fulfilled in the
interests of a creative peace xihich xdll be conducive to further achievements 
on the path of progress sjid happiness for all peoples".

2. jbrbent of obligations assumed xxnder the 
Treaty of Tlatelolco

5. The extent of the obligations assxxmed under the Treaty of Tlatelolco with a view
to implementing the regime of total absence of nuclear v/eapons established in the
Treaty is exactly the same for Mexico as for all other States Parties to the instrument.
6. Article 1 of the Treaty, .in vihicii these obligations are specified, reads as
follows :

"1. The Contracting Parties hereby undertalce to use exclusively for 
peaceful purposes the nuclear material and facilities vihich are under their 
jurisd-lction, and to prohibit and prevent in their respective territories:

"(a) The testing, use, manufacture, production or acquisition by any 
means whatsoever of any nuclear xjeapons, by the Parties themselves, directly 
or indirectly, on behalf of anyone else or in any other way; and

"(b) The receipt, storage, installation, deployment and any f o m  of 
possession of any nuclear weapon, directly or indirectly, by the Parties 
themselves, by anyone on their behalf or in any otheT way.

"2. The Contracting Parties also undertake to refrain from engaging in, 
encouraging or authorizing, directly or indirectly, or in any way participating 
in the testing, use, manufacture, production,possession or control of any 
nuclear vreapon."

2/'̂ For the status of the Treaty and its tvro Protocols on 1 August 1971, see annex I.



3. Extent of obligations assumed under 
Additional Protocol II

7. Nuclear-weapon States vjhich, by signing and ratifying Additional Protocol II of 
the Treaty of Tlatelolco become Parties to it, assume the following obligations:

(a) To respect, "in all its express aims and provisions" the "statute of 
denuclearization of Latin America in respect of warlike purposes, as defined, 
delimited and set forth in" the Treaty of Tlatelolco;

(b) "Not to contribute in any way to the performance of acts involving a
violation of the obligations of article 1 of the Treaty in the territories to xihich
the Treaty applies"; and

(c) "Not to use or threaten to use nuclear xieapons against the Contracting 
Parties of the Treaty".
8. After ê qcressly mentioning these obligations, the General Assembly, in its
resolution 2666 (XXV), adopted cn 7 December 1970 by 104 votes to none, affirmed
its conviction that they "are entirely in conformity with the general obligations
assumed under the Charter of the United Nations, which every Member of the
Organization has solemnly undertaken to fulfil in good faith, аз set forth in
Article 2 of the Charter".

4. Some responsible opinions on the 
Treaty of Tlatelolco

9. (a) In its resolution 2286 (XXIl) of 5 December 1967, the United Nations General
Assembly stated that it:

""Jelcomes xjith special satisfaction the Treaty for the Prohibition of 
Nuclear Weapons in Latin Anierica, xáiicli constitutes an event of historic 
significance in the efforts to prevent the proliferation of nuclear weapons 
and to promote international peace and security and which at the same time 
establishes the right of Latin American countries to use nuclear energy for 
demonstrated peaceful purposes in order to accelerate the economic‘and social 
development of their peoples."
(b) In its resolution 3 of 27 September 1968, the Conference of Non-Nuclear-

iJeapon States observed that:
"the Treaty for the Prohibition of Nuclear Weapons in Latin America, also 
known as the Treaty of Tlatelolco, has already established a nuclear-weapon 
free zone comprising territories densely populated by man".
(c) In M s  address delivered at the opening meeting of the first session of 

the General Conference of the Organization for the Prohibition of Nuclear Weapons 
in Latin America (OPANAL), the Secretarj'-General of the United Nations' said, 
inter alia, the follovdng:



"In a world that aJJ. too often seems dark and foreboding, the Treaty of 
Tlatelolco will shine as a beaoon light. It is a practical demonstration 
to all mankind of vjhat can be achieved if sufficient dedication and the 
requisite political wili'-exist.

"The Treaty, of Tlatelolco is unique in several respects....
The Treaty of Tlatelolco is unique in that it applies to an important 
inhabited area of the earth. It is also unique in tha.t the Agency 
v;hich is being estab3.ished at this session v/ill have the advantáge of 
a permanent and effective system of. control Mth a nurfoer of novel 
features. In addition to applying the safeguards system of the 
International Atomic Energy Agency, the regime under the Treaty also 
makes provision for special reports and .inquiries and, in cases of 
suspicion, for special inspections. There is embodied in your Treaty 
a number of aspects of the system knovjn as 'verification-by-challenge', 
which is one of the more hopeful new concepts inti-oduced into the 
complicated question of verification and control,

"Tho Treaty of Tlatelolco preceded the Trea.ty for the ïîon-Proliferation 
of Nuclear VJeapcns by more than a year and exceeds it in the scops of its 
prohibitions and its control features. Both Treaties have a similar goal, 
but the former Treaty goes beyond the .latter in also prohibiting the use 
or threat of use of nuclear weapons in the area of the nuclear-free zone....

"Undor the safeguards and gtiarantees provided by the Treaty of Tlatelolco 
and by the operations of the Agency, nuclear energy will be used for 
exclusively peacefuJ. purposes in the countries witliin the zone and its benef5.ts 
vdll be devoted solely towards the economic development and social progress of 
your people. Thus, иЬз States inembers of C?MAL v/ill take the lead in 
demonstrating to the world that nuclear..energy will be, as It should be, a 
great boon to ’uaakind and not the instrment of-its doom.

"The States of Latin America, which also include the States of the 
Caribbean Sea, have laboured hard and built well in ere'cting the edifice of 
the Agency for the Prohibition of Nuclear Weapons in Latin America. Perhaps 
historj/ vdll record that they, too, 'builded better than they knew'. And now 
OPANAL has come to life, I am confident that it has the good vdshes of the 
Members of the United Nations. As the Agency proceeds idth its vrork for 
secur-ty, for peace and for progress, I feel sure it will continue to have 
the encouragement and support of the United Nations. Under the Agency's 
charter - the Treaty of Tlatelolco - you have provided for close links vdth 
the United Nations, It is my hope that in the years to come these links 
v/i-ll be forged ever stronger for the mutual benefit of both organizations 
in their coiffiïion cause."
(d) On the same occasion, the Director-General of the International Atomic 

Energy Agency said the follovdng:
"I am honoujred to be invited to be present on this important occasion, 

v.'hen for the first time an internètional body has been created specifically 
to ensure complianoe vdth a Treaty under which parties to the Treaty solemnly 
pledge to use nuclear energy exclusively for peaceful purposes, and to keep 
an entire sub-continent free from nuclear v/eapons.



"It is also the first meeting of a regional grouping that has accepted 
the application of safeguards by another organization on their nuclear activities.

"Although the concept of establishing a nuclear-weapon-free zone is not new, 
the creation of the Agency for the Prohibition of Nuclear Weapons in Latin America 
is the first tangible realization of such an ideal. With it the aspirations of 
the people of Latin America for security and the prospect of wider and more 
productive applications of atomic energy for peaceful purposes has come nearer 
to fulfilment....

"Tlie Treaty of Tlatelolco might be regarded as the first multilateral 
treaty in the field of nuclear disarmament which provides for the application 
of an institutionalized and International control system and as such represents 
a decisive step forx-jard in the recognition and acceptance of international 
sal'eguards. "

5. Attltud-e of the United Nation.s-and the Conference of 
Non-Nuclear-Weaoon States to signature and ratification 

of Additional P̂rotocol II
10. The General Assembly of the United Nations has adopted three consecutive resolutions, 
and the Gonference of Non-Nuclear-Weapon States one, urging the nuclear Poxrers to sign
and ratify Additional Protocol II of the Treaty of Tlatelolco.
11. The relevant provisions of these resolutions, which were adopted without a 
single opposing vote, are:

(a) Operative paragraph 4 of resolution 2266 (XXIl) of 5 December 1967, in 
Xihich the General Assembly;

"Invites Poxiers possessing nuclear xreapons to' sign and ratify Additional 
Protocol II of the Treaty as soon as possible";
(b) Paragraphs 1 and 2 of section II of resolution В of 27 September 1968, in

which the Conference of Non-Nuclear-Weapon States:
"1. Regrets the fact that not all the nuclear-xieapon States have yet

signed Additional Protocol II of the Treaty of Tlatelolco;

"2. Urges the nuclear-xveapon Poxrers to comply fully vdth paragraph 4 of
resolution 2286 (XXIl), adopted by the United Nations General Assembly on
5 December 1967";
(c) The operative paragraph of resolution 2456 В (XSIIl) of 20 December 1968, 

in Xihich the General Assembly ;
"Reiterates the recommendation contained in resolution В of the Gonference 

of N'on-Nuclear-Weapon States, concerning the establishment of nuclear-v/eapon- 
free zones, and especially the urgent appeal for full compliance by the 
nuclear-vreapon Pov/ers xdth paragraph 4 of General Assembly resolution 2286 (XXIl) 
of 5 December 1967, in vrhich the Assembly invited Poxrers possessing nuclear 
xjeapons to sign and ratify as soon as possible Additional Protocol II of the 
Treaty for the Prohibition of Nuclear Weapons in Latin America";



(à) Operative paragraphs 3,, 2 and 3 of-resolution 2666 (X}[V) of 7 December 1970, 
in Vihich the General Assembly;

"1. Reaffirms the appeals it has addressed to the nuclear-v/eapon States, 
in its resolutions 2286 (ЗК'И) and 2456 3. (îGiIIl), to sign элd ratify Additional 
Protocol II of the Treaty for the Prohibition of Nuclear Weapons in Latin 
-America (Treaty of Tlatelolco) as soon as possible and urges them to avoid 
further delay in the fulfilment of such appeals;

"2. Notes váth satisfaction that one of those States has already signed 
and ratified the Protocol and that another has signed it and is nov; actively 
engaged in the ratification process;

"3. Deplores that not all nuclear-vieapon States have as yet signed the 
Protocol",

6. Need for Additional Protocol II
12. With reference to the question v/hether the co-operation of the nuclear-vreapon 
Powers in respect of the 'Treaty of T3.atelolco-shouAd take the-form of formal acceptance 
of the commitments specified in Additional Protocol II or merely of.unilateral 
declarations, the General Assembly's appeals mentioned in the previous section of this 
memorandum show clearly that the Assembly is categorically in favour of the first 
alternative.
13. To this should be added the fact that, as the General Assembly noted in its 
resolution 2666 (XXV) of 7 December 1970, the Conference of Non-Nuclear-Weapon States, 
after expressing the conviction In its reso].ution В that "for the maximum effectiveness 
of any treatj' establisliing a nucloar-weapon-free zone, the co-operation of the nuclear- 
vraapon States is necessary", emphasized, in 1968, that "such co-operation slioxild talce 
the form of. commitments likevri.se undertaken in a formal intemational instrument which 
is legally binding, such as a treaty, convention or protocol".
ЗЛ. It is also pertinent in connexion vdth this point to _quote the very recent 
statement, of 6 May 1971, made at the Conference of the Committee on Disarmament by 
the respresentative of the Soviet Union v;ho, referring to the draft treaties vjhich 
the Committee is considering in connexion vdth the item on the prohibition of 
chemical and biological vreapons, said at the Committee's 514th meeting;

"On nixmerous occasions the Soviet delegation has stated that unilateral 
declarations cannot achieve the same purpose as international agreements. In 
this respect we fully support the statement made by the representatives of 
Svieden, Mrs. Myrdal, to the effect that .—



'.., unilateral decisions can be no substitute for internationally-binding 
agreements, ... And it is, of course, preferable to arrive at a state of 
affairs in whicli we siiall have an international treaty so that all renunciations 
will have the same and., xre hold, maxcimui'a coverage'."

7. Importance of the signature and ratification 
of Additional Protocol II

15. The importance which the United Nations attaches to compliance mtb, the repeated
appeals by the General Assembly that the nuclear Pov/ers should sign and ratify
Additional Protocol II "as soon as possible" is demonstrated both by the fact that in
its latest resolution - resolution 2666 (Ŷ M) - the Assembly, in words used in
exceptional cases only, lu-ged them "to avoid fui-ther delay in the fulfilment of such
appeals" and, in particular, by the fact that the resolution itself contains two
decisions, those in operative paragraphs 4 and 5, the texts of which read as foUov/s:

"4. Decides to include in the provisional agenda of its twenty-sixth 
session an item entitled 'Status of the implementation of General Assembly 
resolution 2666 (xxv) concerning the signature and ratification of 
Additional Protocol II of the Treaty for the Prohibition of Nuclear Weapons 
in Latin America (Treaty of Tlatelolco)';

"5. Requests the Secretary-General to arrange,for transmittal of 
the present resolution to the nuclear-weapon States and to inform the 
General Assembly at its twenty-sixth session of any measure adopted by 
them in order to implement it."



"Annex I

STATUS OF THE TiHEATY FOR THE PROHIBITION OF NUCLEAR VEAPONS 
IN LATIN AMERICA (TREATY OF TLATELOLCO) AND ITS TWO 

IDDITIONAL. PROTOCOLS AS AT 1 AUGUST 197].

A. Treaty

1. Signatures

Bolivia
Chile
Colombia
Costa PAca
Ecuador
El Salvador
Guatemala
Haiti
Honduras
Mexico
Panama
Peru
Uruguay
Venezuela
Nicaragua
Paraguay
Brazil .
Trinidad and Tobago
Dominican Piepublic
Argentina
Jamaica
Barbados

14 February 1967 
14 February 1967 
14 February 1967 
14 February 1967 
14 February 1967 
14 bfebiniary 1967 

14 February 1967 
14 February 1967 
14 February 1967 
14 February. 1967 
14 February 1967 
14 February 1967 
14 February 1967
14 February 1967
15 February 1967
26 April 1967 
9 May 1967
27 June 1967
28 July 1967
27 September 1967 
26 October 1967 

18 October 1968



2. Ratifications

•̂''•Mexico 20 September 196?
Brazil 29 Januaiy I968

Salvador 22 April 1968

'̂-Dominioan Republic 14 June 1968

'̂■Uraguay 20 August 1968

^Honduras\ 23 September I968

■^Nicaragua 24 October 1968
^Ecuador 11 February 1969
^̂ 'Boliva 18 February I969
*РелПЛ.: 4 Manch 1969
*Paraguay 19 Iferch 1969
*Barbs,dos 25 April 1969
•îdîpiti 23 I'by 1969
*J::miaica 26 June 1969
*Costa Rica 25 Atipust 1969
-''•Guatemala 6 February 1970
-''■Venezuela 23 March 1970
Trinidad and Tobago 3 December 1970

^Panama 11 June 1971

¿J States xvhich dèposited at the same time as their respective instruments 
of ratification a declaration Ъу v/hich, in exercise of the option given them 
under article 28, paragraph 2 of the Treaty, thej:" viaived all of the requirements 
laid down in paragraph 1 of that enticle; consequently, so far as they are 
concerned, the Treaty has already entered into force.



в. Additional Protocol I

Stg.tes to which the Protocol is open
United Kingdom of Great Britain and 
Northern Ireland
Kingdom of the Netherlands
United States of America
Prance

Sia-naturea 

20 December 196? 

15 March 1968

^tificatipna,. 

11 December 19^9

26 Juljr 1971

C. Additional Protocol II

United Kingdom of Great Britain and 
Northern Ireland
United States of America
Prance
People’s Republic of China
Union of Soviet Socialist Republics

20 December I967 11 December I969

1 Apx-il 1968 12 Ifey 1971



Annex II
RESOLUTION 2666 (ХМ).

STATUS-OF THE IMPLEMENTATION OF GENERAL ASSEMBLY RESOLUTION 
2456 В ( m i l )  CONCERNING THE SIGNATURE AND RATIFICATION OF 
ADDITIONAL PROTOCOL II OF THE' TREATY FOR THE PROHIBITION OF 
NUCLEAR WEAPONS IN LATIN AMERICA (TREATY OF TLATELOLCO)

The General Assembly.
Recalling its resolution 1911 (XVIII) of 27 November 1963, in which it expressed 

its confidence that the States that possess nuclear weapons would give their full 
co-operation for the effective realization of the initiative aimed at the military 
denuclearization of Latin America,

Recalling also its resolution 2286 (XXII) of 5 December 1967, in which it welcomed 
with special satisfaction the Treaty for the Prohibition of Nuclear Weapons in Latin 
America (Treaty of Tlatelolco) and declared that the Treaty constituted an event of 
historic significance in the efforts to prevent the proliferation of nuclear weapons 
and to promote intermtional peace and security.

Bearing in mind that the Treaty has an Additional Protocol II, vAich was opened 
for signature by States possessing nuclear weapons on 14 February 1967,

Noting that the Conference of Non-Nuolear-Weapon States, in its resolution B, 
expressed the conviction that, for the înaxiîiium effectiveness of any treaty establishing 
a nuclear-weapon-free zone, the co-operation of the nuclear-weapon States is necessary 
and that such co-operation should take the form of cormnitments likewise undertaken in 
a formal international instrument which is legally binding, such as a treaty, convention 
or protocol.

Considering that accession to that Protocol only entails the following obligations 
for the nuclear-weapon States;

(a) To respect, in all its express aims and provisions the statute of 
denuclearization of Latin America in respect of warlike purposes, as defined, delimited 
and set forth in the Treaty of Tlatelolco,

(b) Not to contribute in any way to the performance of acts involving a violation 
of the obligations of article 1 of the Treaty in the territories to vAiich the Treaty 
applies,

(c) Not to use or threaten to use nuclear weapons against the contracting 
parties of the Treaty,



Convinced that these obligations are entirely in conformity with the general 
obligations assumed under the Charter of the United Nations, vriilch every Member of the 
Organization has solemnly undertaken to fulfil in gpod faith, as set forth in Article 
2 of the Charter,

Noting that, despite the appeals that the General Assembly has addressed to them on 
two occasions, in resolutions 2286 (XXIl) of 5 December 1967 and 2456 В (XXIIl) of 
20 December 1968, and the appeals they have received from the Conference of Non-Nuclear- 
Weapon States, in resolution B, and from the Gener^ Conference of the Agency for the 
Prohibition of Nuclear Weapons in Latin America, in resolution 1 (l), only two of the 
States that possess nuolear weapons have so far signed Additional Protocol II and only 
one has ratified it,“^

Noting also that the Treaty of Tlatelolco, which has been signed by twenty-two 
Latxn American States, is already in force for sixteen of them,— '

Bearing in-mlnd the repeatedly stated declarations of the nuclear-weapon States to 
the effect that nuclear-weapon-free zones established on the initiative of the States 
within the zone should be supported.

Noting that the Treaty of Tlatelolco is the only one it has been possible to 
conclude for the establishment of such a zone in a densely populated area and that, as 
a result of the Treaty, there already exists a statute of total absence of nuclear 
weapons covering an area of 6.6 million square kilometres with a popiilation of 
approximately 117 million inhabitants,

Noting also that the Agency for the Prohibition of Nuclear Weapons in Latin America 
has been duly established in conformity with the Treaty and became operative on 
2 September 1969,

1, Reaffirms the appeals it has addressed to the nuclear-weapon States, in its 
resolutions 2286 (XXIl) and 2456 В (XXIIl), to sign and ratify Additional Protocol II 
of the Treaty for the Prohibition of Nuclear Weapons in Latin America (Treaty of 
Tlatelolco) as soon as possible and urges them to avoid further delay in the fulfilment 
of such appeals;

*/ Subsequent to the adoption of this resolution, on 12 August 1971, the United 
States of America ratified the Protocol, thereby increasing to two the number of 
nuclear Powers for vAiich the Protocol is in force.

**/ On 11 Дипе 1971, Panama ratified the Treaty, waiving all requirements, so that 
the States Parties now number 17.



2. Notes with satisfaction that one of those States has already signed and 
ratified the Protocol and that another has signed it and is now actively engaged 
in the ratification process;

Psplo^Qs that not all nuclear-weapon States have as yet signed the Protocol;
Л. Decides to include in the provisional agenda of its twenty-sixth session an 

iteEi entitled "Status of the irplementation of General Assembly resolution 2666 (XXV) 
concerning the signature and ratification of Additional Protocol II of the Treaty for 
the Prohibition of Nuclear Weapons in Latin /iineriea (Treaty of Tlatelolco)";

5. Requests the Secretary-General to arrange for transmttal of the present 
resolution to the nuclear-weapon States and bo inform the General Assembly at its 
tvrenty-sixth session of any raeasuro adopted by them in order to implement it.
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As the SIERI Report "The Problem of Chemical and. Biological V/arfare, Part IV 
Verification (February 1970)" has described, nerve agent plants are usually kept air 
tight and operated at a negative pressure. Furthermore, critical chemical reaction 
equipment is handled by remote control devices, and so forth, then plants are 
designed to avoid exposure of the ohemical agent to workers. Thus, the safety facilities 
are presumably completely organized. It is no doubt that continuous and periodical 
health examinations are executed for the ideal labour management.

Here, we should like to make an attempt on a biological approach to the question 
of verification on the prohibition of chemical weapons from the viewpoint of workers' 
health control.

The biological effects of organophosphorus compounds depend mainly on their 
inhibitory effect on the activity of cholinesterase in man, and the inliibition rate
is said to rim parallel to the dose. It is also known that a change in the activity of
cholinesterase in the body takes place the presence of an organophosphorus conrpound 
in a quantity which is too small to produce шу  clinical synipt ж, either subjective 
or objective, in man. Consequently, the measurement of the change is regarded as a 
useful indicator for checking whether-or not the body has been exposed to an 
organophosphorus compound.

It is to be noted further that the measurement of the activity of cholinesterase 
in the blood requires relatively simple techniques, since the cholinesterase in the 
plasma, which is the amorphous part of blood, is more easily affected than that in 
the other organs or tissues; and moreover the activity level of the cholinesterase in 
the red cells, which are the solid part of the blood, imdergoes an irreversible change. 
Therefore, the measurement of the change in the activity of the cholinesterase in both
plasma and red cells could be used as an effective and practicable method in protecting
those who are engaged in activities which have a possibility of exposure to chemical 
compounds of the organophosphorus family.



It might he worthwhile mentioning in this context the governmental gxddeline 
adopted in Japan for the purpose of maintaining the health of workers in ferotories 
producing or using organophosphorus compounds. Under this policy, the diagnosis of 
such symptoms as a decline in the levgl. of activity of the cholinesterase in the 
blood, sudoresis or excessive perspiraXion, miosis or the contraction of the pupil 
and musculaa? fibrilla,tion of the eyelids and the face are suggested as criteria for 
the periodical medical examinations. As mentioned above, among the four criteria of 
the examinations, a decline in the level of activity of the cholinesterase is the 
most sensitive. Therefore it becomes the best parameter for the biological change 
hy the effect of organophosphorus coEpounds. Based on the above guidance, in a case 
where the a-ctivity level of the cholinesterase in the plasma of a worker is found to 
have dropped by thirty percent or more, he should he transferred to another post or 
given a certain period of rest for the purpose of natural physicai recovery.

According to the above guidance, organophosphorus compound producing plants in 
our country have made great efforts for the maintenance of workers' health. Por 
example, in the case of workers in organophosphorus pesticide producing plants, the 
level of activity of the cholinesterase in vrorkers' plasma is measured three or five 
times before workers start to vrork in the plant, and therefore, the mean value of 
the level calculated as before-mentioned is recorded as the individuai normal level of 
activity. The vrorkers' level of activity of the cholinesterase is examined regularly, 
which varies from every two weeks to tvro months according to the toxicity of the 
pesticide v.hich is being produced. We have not had any significant incidents for 
over ten years up to the present, including the period of prod.ucing even parathion 
Xihich has a high toxicity on mammals. In a general observation, hovrever, under similar 
conditions of labour, management, the decline in the level of activity of the 
cholinesterase aiHong vrorkers xxho are engaged in the production of organophosphorus 
Gompoimds compared with that 3,mong xiorkeX's who are engaged in the production of other 
chenuGal compounds is remarkable.

Of course, even vdien a. change is detected in the level of activity of the 
cholinesterase in the blood, it V70uld be almost inpossible to drax̂ f from that fact 
an inference as to the type or the amount of production of the chemical compound. On 
the other hand, considering the fact that some of the organophosphorus compounds 
nox-,' used for peaceful purposes could be employed as chemical xroapons and the plants 
noxf producing such compounds could change the nature of production as the need avises, 
a means of verification which covers a viide range of organophosphorus compounds might 
be useful.



It should be natural that the facilities of a factory varj'' according to the 
degree of the workers', exposure to organophosphorus compounds. However, even in the 
case of a plant with i leal equipment where the possibility of exposure to organophosphorous 
organophosphorus compounds might be completely eliminated, it would still be necessary 
from the medical point of view, as long as there are workers engaged in the 
production, to conduct a medical examination to completely ensure the safety. In 
the case of a factory where precaution m^ssures але being talcen to such an extent 
as would completely eliminate the possibility of exposure, no biological change is 
detected in man. Such special precaution measures themselves woiild provide useful 
data for verification purposes.

In accordance v/ith the above considerations, we should like to suggest that this 
Committee explore the possibility of establishing a method of verification baned on 
the examination of the level of activity of the cholinesterase in the blood of people 
working in chemical plants engaged in the production of organophosphorus compounds 
and whether extraordinary safety measures are being taken in such plants.
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The question of verification of compliance with the prohibition of chemical 
weapons is considered to be extremely difficult because of the close interrelationship 
between the production of such weapons and industry foi- peaceful purposes and also 
because such production reojiires only comparatively simple techniçnes. We ha.ve ma.de a 
careful study with a view to finding technica,! methods which would enable us to 
conduct more or less effective verifica,tion, which, as we have just mentioned, xwill 
involve manj' compleMties, and our past study has шаЛе it possible for us to come up 
with some suggestions in this rega-rd. We believe that a. suitable combination of these 
sviggestions, though it may be far from perfect as a method of verification of chemical 
weapons, vdll provide us xdth some clue in our present efforts. This paper tries to 
examine in more detsdl our past suggestions and attempt to present them in somewhat 
more precise manner.

Since the question of verification of chemical weapons in general is much too vdde 
a subject, we have concentrated on the question of verification specifically relading 
to the production of nerve agents, i-mich are, of coux’se, oi'ganophosphorus compounds. 
Organophosphorus compounds ai-e vddely used in industry for peaceful purposes in the 
production of pesticides and it was from the research in pesticides that the discovery 
of nerve agents originated. However, unlike in the field of pesticides where efforts 
lie.ve been тэЛе to lower their toxic effects on mammals, the development efforts in the 
field of nerve agents have been directed tovrards increasing their toxic effect. At 
the present time the toxic level of nerve ag'eiits is reported to be between 1 ,0 0 0 and
10 ,000  times tgneater than that of pesticides. It is to be noted tlmt the difference 
in chemical structure between nerve a,gents and pesticides lies in the fact that, 
while sarin, soman, V agents and all other new tjqoes of nerve agents, with a fex,' 
exceptions, contain methyl-phosphorus bonds, no chemical compoionds xdth such bonds are 
used as pesticides. Therefore, should xje be able to establish a highly sensitive 
method of mici'oanalyzing a methyl-phosphorus bond, it xfould greatly facilitate the 
detection of nerve agents.



Last suimner we submitted to this Coimnittee a working paper (CCD/3OI) in which we
stated; "If an emission electrode for a flame thermionic detector is attached to the
nozzle of a flame ionization detector in gaschromatography, a high sensitivity will be

—1 Pshoro by phosphorus compounds and the minimum amount'detectable will be 1 x 10" gram." 
We noted further that, by using this method, it would be possible to detect and identify 
such known nerve agents as sarin, soman and V agents or their decomposed products v/hich 
might exist in very small quantities in liquid wastes from the chemical plant concerned, 
the soil and dust in and around the producing plant, or on the production equipment or 
the workers' clothes, by checking their retention times.

Generally speasing, nerve agents are methylphosphonic ester halogenides and they 
are converted to methylphosphonic acid by hydrolysis, with their methyl-phosphorus bond 
remaining unsevered. If, therefore, we apply the method of gaschromatography mentioned 
above to such methylphosphonic acid itself or to its. methyl or ethyl ester, which has a 
low boiling point, we might be able to analyse them both qualitatively and quantitatively. 
Since this method would enable us to verify the presence or absence of known nerve agents 
as well as those derivatives which have methyl-phosphorus bonds and which cannot be used 
for purposes other than the production of nerve agents, it would be a useful means of 
verification 01 nerve agents, irrespective of whether or not they are alreac3y knovm.

It will hardly be necessary to add that further detailed study of various factors 
affecting hydrolysis or conditions in applying gaschromatography such as the type of 
columns to be used, temperature, sensitivity of the instruments, etc., woviLd be required.

If we could establish the method of microanalysis of chemical compounds with a 
methyl-phosphoius bond, it viould be possible to verify whether or not nerve agents are 
being produced by checking liquid wastes from the suspected plant or even from the 
atmosphere or river water at a considerable distance from the plant. It goes without 
saying that the same method, if applied in the case of an investigation with direct 
access to the suspected plant, would be even more effective. Although we have at 
present no such data, based on actual experiments, we believe that the method we have 
suggested can be a possible means of verification and if we could visit, together with 
representatives from other countries, facilities where nerve agents are actually handled 
and investigate them, it would provide us v/ith valuable information to prove 'the 
effectiveness of our concept.

We put forward another suggestion in the same v/orking paper dealing with necessary
data which would contribute indirectly, if not directly, to the detection of production »
of nerve agents. To that end, we suggested the establishment of a system under which 
countries would report on the statistics for certain phosphorus compounds, giving the



amounts produced, exported and imported and figures for consumption for different 
purposes. If such a system worked properly, it would contribute to the prevention of 
the use of those substances for the production of nerve agents.' V/e should now like to 
attempt to explain this approach in rather more detail.

Nerve agents are organo phosphorus compounds and their manufacture requires 
phosphorus compounds as the principal raw material as well as many'-, kinds of auxiliary 
materials or solvents, and the lack of any o f them would malce production impossible. 
However, since the axixiliary materials or solvents used in the production of phosphorus 
compounds are also Widely used in the production of many other industrial goods and it 
would be ex-iremely difficult to trace the flovr of these materials, it would be practical 
to leave them aside for the moment and focus our attention cn the flow of the principal 
rax7 material, that is, phosphorus compounds. Thus, if we check statistically the amount 
of production and consumption of yellow phosphorus, v/hich is the starting material, and 
other various important intermediates in the production of nerve agents, we should be 
able to ascertain xfnether or not chemical compounds of the organophosphorus family are 
being used for the production of nerve agents, Although there are various methods for 
the production of such agents, v/hich are already known or could conceivable be 
developed, it would suffice for us to concentrate on some of them from the viewpoint of 
the possibility of industrial mass production. Important intermediates which are 
common in those several practicable methods are yellow phosphorus, phosphorus 
trichloride, phosphorus oxychloride, phosphorus pentachloride and phosphorus pentasulfide, 
which are all inorganic phosphorus oompounds, as well as such organophosphorus compounds 
as dimethyl or diethyl phosphite, trimethyl or triethyl phosphite and methylphosphonio 
dichloride or difluoride. With the exceptions of methylphosphonio dihalogenides, those 
compounds are all used in great quantities as materials or solvents in the manufacturing 
of agricultural chemicals, pharmaceuticals, perfumes, dyestuffs, viryl chloride 
stabilizer or plasticizer. Methylphosphonio acid dichloride or difluorlde contains a 
methyl-phosphorus bond, and belongs to a special group of chemical compounds. It is 
also considered to he an important final intermediate in the production process of 
nerve agents and is reported as possessing itself a high toxic effect. Although it is 
reported that it can be used as a material for the production of polymers containing 
phosphorus, we do not have any detailed information on it.

In Japan, the statistics on the amounts of the production arid consxunption of the 
inorganic phosphorus compounds mentioned above are systematized and made public.
Recently a survey has been conducted on the floxí of those intermediate materials in Japan. 
For the information of each delegation, the tables on the amount of consumption of



phosphorus trichloride and phosphorus oxychloride in Japan are attached to this v/orking 
paper. Hovrever, there are not sufficient statistics on organophosphorus compounds 
other than agricultural chemicals. PurtherLaore, methylphosphonic dihalogenides, 
which have no peaceful uses, are, of course, not industrially produced or used in Japan. ̂  
Accordingly, we believe that, if countries do their best to gather reliable statistics 
in a more systematic way on the phosphorus compounds and clarify the flow of such 
compounds, it would make it possible to some extent to check the possibility of their 
being diverted to the production of nerve agents. Considering the possibility of other 
methods of manufacturing nerve agents a.nd of the isolation of intermediates, t̂hose 
chemical compounds which we have dealt with might not be the best ones as check points. 
Also, the question of the relationship bet /̂een the extent of statistical errors and the 
amounts of intermediates required for the production of nerve agents might throw some 
doubts on the usefulness of preparing such statistics. Hov/ever, if we try to minimize 
the weakness in the system for the preparsAion of statistics, and countries concerned are 
persuaded to make them public, it v/ould result in a situation favouring the prevention of 
the production of nerve agents a,nd v/ould help to build up mutua,! confidence among states.

We should like now tc deal with a matter which is not necessarily related to any 
concrete means of verification but designed to prevent the secret development of or 
research on nev/ types of highly toxic chemical v/eapcns in the future. Last summer, in 
this Committee, v;e proposed that the existing chemical compounds г/ith toxic effects 
above a certain level should be listed as items to be reported upon and that a system 
should be established so that, vrhen new chemaca,! substa,nces v/hose toxic effects equal ] 
or exceed tha,t level were discovered, they might be tested by an appropriate international 
research institute and, if they were found to have toxic effects equal to or above that 
level, this v/ould be announced. Wc further suggested as the toxic level to be used as 
the criterion for this purpose a lethal dose (LD^q) of O.5 milligramme per kilogramme of 
body v/eight by hypodemAc injection. The basis for this suggestion is that we can 
safely assume that no chemical substance with a toxic effect oqual to or above that 
level can be used for peaceful purposes.

There are more than ten kinds of chemical compounds vAth toxic effects equal to or 
exceeding the suggested level; namely, tabun, soman, sarin, VX, a few organophosphorus 
compounds which v/ere mentioned in our v/orking paper submitted last summer (CCD/3OI) and 
in the Netherlands v/orking paper submitted this spring (CCD/32O), such toxins as



botulinus toxin and tetrodotoxin, alkaloids such as aconitine and plant heart poisons 
such as scillaren. If these substances need to be manufactured as pharmaceuticals or 
for other peaceful purposes, we would be able to agree to report on the purpose, amount 
and place of the production.

The criterion lethal dose (UD^q ) of O.5 milligramme per kilogramme of body weight 
would he based on hypodermic injection,, the method by which most of our available data, 
have been obtained. However, there still exist such questions as whether the criterion 
should be based on the same route of absorption as in the case of use as a chemical 
weapon, that is, inhalation or percutaneous absorption, and whether we should use a, 
uniform, method of testing on a.nimals, specifying the kind of anima,ls to be used, their 
'veight and number. On these problems, we.should like to hear the opinion of pharmacology 
experts. It would also be desirable to hold further discussions on the question of 
choosing an appropriate international body w-hich would carry out authoritative tests 
in this regard.



Table 1

Amount of СопзгшрЬ:on of Phosphorus 
j) by Pi
(tons)

Trichloride (PCl^) by Purpose in Japan

Year

Purpose
1965

!
1966

i
1967 :i 1968 iij

i 1969 1970

ilgricultural
Chemicals

785
(32.4)

1.182
(40.3)

1.761
(46.0)

!
2.343 ' 
(51.2) I

Î 2.714 
! (53.9)

(est.)
3.120
(55.7)

Vinyl Chloride 
Stabi 1 i.zer

689 
(38.4) 1

i

877 1 
! (29.9) 1i 1

: 1.112
1 (29.0)1

1.063
(23.1)

1.229
(24*4)

1.280
(22.9)

Dyestuffs 622 
■ (25.7) 1

! 507 
1 (17.3)

677
(17.7)

801
(17.5)

642
(12.7)

493
(8.8)

Pharmaceuticals
i

77
(3.2)

1
115
(4.0)

80
(3.1)

122
(2.7)

99
(2.0)

175
(3.1)

Others 249
(10.3)

250
(8.5)

200
(5.2)

250
(5.5)

353
(7.0)

1

532
(9.5)

Total 2.422 
(100) i

;  i
2.931 
(100) i

3.830
(100)

4.579
(100)

5.037 
(100) ,

1

5.600 
j (100)

Percentage values are given in parentheses.



Table 2

Amount of Consumption of Phosphorus 
L̂ ) by ]
(tons)

Oxychloride (POCl^) by Purpose in Japan

Year

Purpose
1965 1966 1967

i
1968

1
i 1969 1970

Plasticizers 1.263 
(a.6)

1.460
(42.2)

I
1.963
(47.6)

Í1
1 2.376 

(48.1)
- 2.498 
I (48.5)

(est.)
2.882
(53.9)

Pharmaceuticals i! :
1.037 

: (34.2)
800

(23.1)
790

(19.2)
1 1.017 
1 (20.6)

i 1.288 
: (25.0)

1.164 
1 (21.8)

Perfumes - 49 
: (1.6)

45
(1.3)

97
(2.4)

l a
(2.9)

; 134
I (2.6)

107
(2.0)

Others
.

684 
1 (22.6)

1.157
(33.4)

1.270
(30.8)

1.405
(28.4)

1.233
(23,9)

! 1.199 
1 (22.4)

Total 3.033
(100)

3.462 i 
(100)

: 4.120 
(100)

4.939
(100)

i
I

1 5.153 
1 (100),

! 5.351 
(100)

Percentage values are given in parentheses.
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Introduction
Tvio topics will be discussed in connexion with the seismological approach to 

the detection and identification of underground nuclear explosions. The first topic 
is the employment of ocean-bottom seismographs to improve our present detection 
capability for seismic events and possibly to increase the capa.bility of identifying 
explosions from natura.1 events as well. The second concerns a possible and 
universally acceptable means of determining the iaa,gnitudo of seismic events.
Detection and ldentifica.tion of seismic events

Great efforts have been made to ovalua.te the present detection capability for 
seismic events at teleseismic distances and also to ascertain the extent to which one 
can apply the identification criteria. In the Report of the SIPRI Seismic Study Group 
it was reported that the identification criterion, using the ratio of surface wave 
magnitude to body vrave magnitude, is valid to a figure of 4>75 body wavo magnitude. 
Subsequent studies revealed that this criterion remains valid for events down to about 
4.0, An encouraging paper has been produced by American scientists, reporting that 
events of even smaller ma,gnitude, about still be identified by the same
criterion. This means tha,t a hardrock nuclear explosion of less than 1 kiloton could 
be identified, if we -were able to detect it and obtain sufficient data from it for the 
criterion to be applied.

In addition to the identification criterion of surface wave to body wavo, other 
criteria which depend solely on body waves are now being developed. In Japan, we 
are pursuing a study of the energy ratio of high frequency to low frequency in P waves 
to see if this can be used as a positive discriminant and the results are promising at



teleseismic distances. If results attained so far are borne out by further studies, 
it will certeAnly lower the present identification threshold at teleseisraic distances, 
since detecting surface waves, necessary for the qpplication of the criterion of Ms ; mb, 
is at the moment more difficult than detecting body wa,ves. It is also reported that 
similar studies using P waves alone at short distances are in progress in the 
United States.

All these recent studies indicate that v/e have already acquired, or are about to 
acquire, techniques, for discriminating between natural earthquakes and explosions 
va.lid to a considera.!ly smaller ma.gnitudc range, if sufficient data is made available. 
And, once our data acquisition S3''stera is sufficiently improved to make tho identifi- 
. cation capability for such small events practical, seismological verification will 
contribute much more than is possible at present to the conclusion of a treaty to 
limit or ban underground nuclea.r wca.pons tests. To achieve this, our detection 
techniques must be improved to match the level of identification techniques.

A recent study by our American colleagues using an improved high-gain, long- 
period seismograph system is encouraging. According to the report, a considerable 
enhancement is expected in the detection of Ratyleigh waves. Yet, our detection 
capability and azimuthal covei-8.ge have definite limits if we depend on teleseismic 
observation and confine ourselves to the land and a sma.ll number of islands. These 
limits v/ill be substantially lowered if we can extend our systems by placing stations 
on the ocean floor which accorots for 70 per cent of the earth's surface.

Our recent observations off the Pa.ciiic coast of Japan using ocean-bottom 
seismographs showed that the background noise level at the site is only 1 .0 to 
1.5 millimicrons in a frequency range 2 to 10 cps, which is less than half that of the 
quietest land sites. This q'oietness is neither affected by weather nor is subject to 
seasonal changes. We fired 1 kilograjn of dynamite in the wa.ter, and Hi wave from 
the explosion was clearly recorded at a distance of 100 km. If we apply the 
empirical Ian that the recordable distance is proportional to the square root of the 
amount of explosive, a 1 ton explosion in water should be recordable at a distance of
3 ,000  km. Bankground noise a.t the ocean bottom is naturally higher in the lower 
frequency range because of microseisms. The extremely low level of background noise 
in a range 2 to 10 cps, however, should not be overlooked, bea,ring in mind the fact 
that the P wave energy from underground explosions inclines toward a, higher frequency 
range as compared with the energy from nature,! earthquakes.



The instrumentation of our present ocean-bottom seisrxographs is such that we can 
send therfi down to the sea floor to depths of several thousand meters and operate them 
for a period of 2 tr' 5 months without maintonance, if we so wish. And, the information 
stored on magnetic tape, can be processed in a very short time. We will require more 
sophisticated instruraentation to handle a long period pendulum. But, even such an 
experiment is not technically impossible.

Taking the above points into consideration, it is believed that as far as signal- 
to-nolre ratio is concerned even a single ocean-bottom station would serve to detect 
seismic events equivalent to a fairly large array station on land. If one could further 
set up a tripartite array at the ocean-botton, it would have a certain independent 
location capability. With the development of identification criteria which use only 
P waves it will also provide data useful for identification.

We can obtain seismological access to areas exposed to the sea frora under the high 
seas and without intruding into sovereign territory. It is, of course, difficult to 
obtain data from ocean-bottom seismographs on a real time basis. However, we can use 
them in such a way that xje can bring them to the surface and examine the records only 
when necessary.. Since ocean-bottom stations have such definite merits, it is suggested 
that we should not exclude the ocean-bottom seismograph from consideration when we 
contemplate improving or making changes in the global seismological network in the 
future.
DeterBlnation of magnitude

Let us suppose that a threshold has been agreed upon, above which underground 
nuclear explosions are banned and that the /erification of compliance with such an 
agreement is to be undertaken by seismological methods. As all of us are aware, such 
a threshold must be defined in terms of the size of seismc events, and we shall have 
to say whether an event is above or beloxj the threshold. And, this decision would have 
to be acceptable to all parties as being scientifically va,lid or, if there Is no 
sufficiently convincing scientific basis, would have to be a natter for. international 
political agreement. Even if we do not establish a threshold, we have to be concerned 
about the means of determining magnitude, as long as we employ magnitude as a scale to 
estimate underground explosions.

Determining the magnitude of an earthquake is not like measuring a length or a 
weight. We have painfully experienced that the magnitude determined at station A can 
differ by as much as 1 ,0 from that deterr¡iined at station В and that such a deviation



from the mean value is not only a function of station but varies depending on each 
source-station combination. How can we cope with the task using what is, in a sense, 
an ambiguous quantity? One way to do it is to employ the mean magnitude of many 
stations and the other is to designate a certain number of stations as key stations , 
and to accept the magnitude at these stations a priori.

As to the first scheme, there is the question of how many stations are needed if 
the mean magnitude is to be statistically significant. It Is generally accepted that 
the magnitude determined by a singlo station has a standard deviation of about 0,5.
The standard doviation of the mean magnitude deoroases in proportion to the Inverse 
square root of the number of stations. If we take the mean of 25 stations, the standard 
deviation will be 0.1. Magnitudes of this accuracy should be accepted without serious 
objection.

The following table shows how many stations of the 44 ШЗЗМ stations in Appendix 7
of the SIPRI Report and the 46-station SPZ Network in the Canadian Report of 1970 are
found within 90° from the existing nuclear test sites. Stations operated by the nuclear
Powers using a particular test site are not included in the number for that site.
Tost site Number of stations in Nur.iber of stations in

iiWSSN (SIPRI) the 46-station network
Nevada 19 15
Sahara 28 17
/ileutian 26 28
Novaya Zemlya 28 24
Kazakli 26 26
Shlkiang 28 23
Mururoa 11 27

There are sufficient numbers of stations to give statistlcalljr signlficart magnitudes 
for seismic events in these regions if the event is recorded at all stations. 
Consequently, the next question is what is the magnitude threshold for earthquakes 
which can be detected at a distance of 90°. We assume that the ninlmun readable trace 
amplitude is 1 еш (peak to zero), the magnification at 1 sec period is 75 K, the 
amplitude attenuation follows Gutenberg's B(£^) curve, that stations could register 
magnitudes as much as 0.5 below the иеэ.п value; then should an event be 5 l/4 in 
magnitude, it could be detected at all sensitive stations within 90°. Because the 
sensitivity of nanjr stations is actualD.j'’ higher than assinned here and a safety factor 
of dm - 0,5 is given, this threshold magnitude of 5 l/ 4  is a conservative estimate.



A similar value x/as given in the Canadian Report as the identification 
threshold depending on the existing SPZ and LPZ networks. To obtain Rayleigh wave 
data for the discriminant of Ms : mb, the identification threshold must be set about 

i^O.S higher in magnitude than the detection threshold for seismic events. As a 
consequence, we can obtain sufficient data of P wave for magnitude determination of 
statistical significance.

On tho other h3.nd wo have high hopes of lowering tho detection threshold for 
Rayleigh v/avos to that of P waves ov/lng to recent developments in long-period 
Instrumentation. In this caso, the idantification threshold vrill also be lov/ered.
At tho same time, however, tho number of stations requirod for dotection, location 
and idontiHcatLon must be reduced. Accordingly tho two sets each consisting of a 
relatively small number of stations usod for minor events will be completely different 
for instance in the case of an event in Nevada and an event in Kazakh, since most Asian 
and Middle East stations near Kazakh are more than 90° from Nevada. Wliat oould we do 
when we have magnitudes with comparatively low statistica.1 value derived from 
two such different sets of stations?

We coxild of course decide to accept them as a first approximation. But, if we 
wish to have higher ассгзгасу, we must try to find the coefficient of station 
correction as a fxmction of the station-source combination so as to compensate for 
the geophysical peculiarities of the earth. Such a task undertaken on a global 
basis would be tremendous. If, however, we liifdt the study to combinations of 
stations of the highest sensitiMty and possible source regions of undergroxmd 
nuclear explosions, it should not be too difficult.

It may be most practical to agree to start vdth the first approximation and then 
to revise the method of magnitude determination as the study progresses. In any case, 
there is no doubt that such a comprehensive study achieved through international 
co-operation would also provide our academic community with valuable fundamental 
geophysical information.



C O N F E R E N C E  O F  T H E  C O M M I T T E E  O N  D I S A R M A M E N T  gcd/346
24 August 1971 
ENGLISH
Original; SPANISH

МЕПСО

Working paper containing a proposal for the inclusion of an additional article 
in the revised draft convention (CCD/337'"') and the draft convention ТССР/ЭЗВ'"'') 
on the prohibition of the development, production and stockpiling of 
bacteriological (biological) and toxin weapons and on their destruction

Insert a nex-; Article IX x-jhich would read as folloxis;

"Pending the agreement referred to in Article VIII, the States Parties 
to this Convention undertake to refrain from any further development, 
production or stockpiling of those chemical agents for weapons 
purposes which because of their degree of toxicity have the highest

Ч

lethal effects. The agents in question are listed in the Protocol 
annexed to this Convention".

2. НепхдтЬег the subsequent articles accordingly.

GE.71-19180



C O N F E R E N C E  O F  T H E  C O M M I T T E E  O N  D I S A R M A M E N T  GCD/547
24 August 1971 
ENGLISH
Original: PEENCH

MOROCCO

¥orking paper on drafts CCP/337* and C 0 D /33Q̂ '̂  on the 
prohibition of the development, production and 
stockpiling of bacteriological (hiological) and 

toxin weapons and on their destruction

1 . Amend the text of the tenth preambular paragraph to read as follows:
"Recalling that the General Assembly of the United Nations has repeatedly condemned 

all actions contrary to the principles and purposes of the Geneva Protocol of 17 June 1925s"-
2. (a) The international conmi-unity should be notified of the execution of the 
provisions of article II hy States Parties possessing bacteriological or toxin weapons 
as soon as they destroy them or divert them to peaceful purposes. The notice of that 
operation could he addressed to the Secretary-General of the United Nations and, through 
him, to all States Pâ rties.

(b) The tern "population" in the last sentence of article II should be replaced 
by the plural "populations".
3. Insert a nex-r article reading as folloxís:

"Each State Party to this Convention declares its intention to supply, within the 
limits of its ability, appropriate hxxmanitarian assistance to another State Party \vhich 
so reô uests and is exposed by another State, in violation of the provisions of the 
Convention, to danger resxilting from deliberate use or accidental or chance dissemination 
of biological agents or toxins intended for militaty purposes".
4. There can be no doubt that the preparation of a viable convention completely and 
finally prohibiting bacteriological and toxin x-zeapons reqxiires that all States Parties 
shall be absolutely certain in lax-7 that the reservations for lulated hy many States to 
the Geneva Protocol of 17 Jxme 1925 have been declared null and void xíith regard to the 
prohibition of the use of bacteriological and toxin weapons.

Failure to cancel those reservations x/ould be likely to limit the very scope of the 
Convention and also to give rise to erroneous interpretations of article VII of docxxments 
CCD/337* and CCD/338*.

A legal solution shoxild therefore he foxmd for this problem.
5. It vioxild be highly desirable to reach agreement, inmediately after the entry into 
force of the Convention on the prohibition of bacteriological and toxin v/eapons, on actxial 
cessation of the production of chemical x-reapons.



C O N F E R E N C E  O F  T H E  C O M M I T T E E  O N  D I S A R M A M E N T  ccD/348
2 September 1971 

Original; ENGLISH

SVÆIDEN

Working paper vrith suggestions as to possible provisions of a 
Treaty Banning Underground Nuclear Weapon Tests 

(revised version of the Swedish working paper ЕШ)С/242, April 1, I969)

The States concluding this Treaty, hereinafter referred to as the "Parties to 
the-Treaty",

Declaring their intention to achieve at the earliest possible date the 
cessation o.f the nuclear arms race and to -undertake effective measures in the 
direction of nuclear disarmajtent,

Urging the co-operation of all States in the attainment of this objective. 
Recalling the detemination expressed by the Parties to the I963 Treaty banning 

nuclear ursapon tests in the atmosphere, in outer space and under xíater in its 
preamble to seek to achieve the discontinuance of all test explosions of nuclear 
weapons for all time and to continue negotiations to this end.

Convinced' that a continued testing of nuclear explosives brings about unfore
seeable consequences in regard to imbalance and mistrust betvæen -States,

Heeding the appeals of the General Assembly of the United Nations for the 
suspension of nuclear weapon tests in all environments,

Affirming the principle th8,t the benefits of peaceful applications of nuclear 
technology, including any technological by-products which may 'De derived by nuclear- 
weapon States from the development of nuclear explosive devices, should be available 
for peaceful puiposes to all Parties to the Treaty, whether nuclear-weapon ox non- 
nuclear-weapon States,

Affirming also the principle that a substantial portion of the savings derived 
from measures in the field of disarmament, should be devoted to promoting economic 
and social development, particularly in the developing countries,

Have agreed as follows;
Article I

1. Each State Party to this Treaty undertakes to prohibit, to prevent and not to 
carry out any undergro-und nuclear weapon test explosion, or any other underground 
nuclear explosion, at any place .under.its jurisdiction or'control. . This obligation 
is subject to the provisions contained in paragraph 2 of this Article and in Article II.



2. Por each nuclear weapon state this Treaty shall be fully operative after a 
period of ... m onths from the entry into f o r c e  o f the Treaty, during v/hich period 
з л у nuclear weapon test explosions shall be phased out in accordance with the 
provisions laid down in Protocol I annexed to this Treaty,
3. Each State Party to this Treaty undertakes, furthermore, to refrain from causing, 
encouraging or in any way participating in the carrying out of any nuclear weapon 
test explosion, or any other nuclear explosion prohibited under this Treaty.

Article II

The provisions of Article I of this Treaty do not apply to nuclear explosions 
v/hich are carried out for construction or other peaceful purposes and which take 
place in conformity v/ith the separate Protocol II annexed to this Treaty.

Article III

1 . Each State Party to this Treaty undertakes to co-operate in good faith to 
ensure the full observance and implementation of this Treaty.
2. Each State Party to this Treaty undertakes to co-operate in good faith in an 
effective international excha,nge of seismological data in order to facilitate the 
detection, identification and location of imderground events.
3. Each State Party to this Treaty undertakes to co-operate in good faith for the 
clarification of all events pertaining to the subject matter of this Treaty. In 
accordance with this provision, each State Party to the Treaty is entitled

(a,) to make inquiries and to receive infoiraation as a result of such inquiries,
(b) to invite inspection on its territory or territoiy under its jurisdiction, 

such inspection to be carried out in the manner prescribed by the inviting 
Party,

(c) to make proposals, if it deems the infoimation available or made available 
to it under all or any of the preceding provisions inadequate, as to 
suitable methods of clarification.

4 Each State Party to this Treaty may bring to the attention of the Security 
Council of the United Nations and of the other Parties to the Treaty, that it deems 
another Party to have failed to co-operate to the fullest extent for the clarification 
of a particular event.
5. Provisions for the seismological data exchange referred to in paragraph 2 of 
this Article are laid dov/n in the separate Protocol III, annexed to this Treaty. 
Special provisions for the seismological data exchange during the phasing-out period 
and for the explosions for peaceful purposes referred to in Articles I and II are 
laid down in the Protocols I and II respectively.

/■



Article IV

Any State Party may propose amendments to this Treaty. Amendments shall enter 
into force for each State Party accepting the amendments upon their acceptance by a 
majority of the States Parties to the Tieaty and thereafter for each remaining State 
Party on the date of acceptance by it.

Article V

.... years after the entry into force of this Treaty, a conference of Parties 
to the Treaty shall be held in Geneva^ Switzerland, in order to reviex/ the operation 
of this Treaty with a v ie w  to assuring that che puiposes of the preamble and the 
provisions of the Treatj'- are being realizea. The review conference shall determine 
in accordance with the views of a majority of those Parties attending whether and 
when an additional review conference sha,ll be convened.

Article VI

1 . This Treaty shall be open for signature to all States. Any State which does 
not sign the Treaty before its original entiy into force in accordance with
paragraph 3 d  this Article may accede to it at any time.
2. This Treaty shall be subject to ratification by signatory States. Instruments 
of ratification and of accession shall be deposited with the Govemments of
  ........         which are hereby
-designated the Depositary Govemments.
3. This Treaty shall enter into force after the deposit of instruments of 
ratification by .... Governments, including the Govemments designated as Depositary 
Govemments of this Treaty.
4. For States whose instruments of ratification or accession are deposited after 
the original entry into force of this Treaty, it shall enter into force on the date 
of the deposit of their instruments of I'atification or accession.
5. The Depositaiy Govemments shall promptly inform the Govemments of all 
signatoiy and acceding States of the date of each signature, the date of deposit of 
each instrument of ratification or of accession, the date of the entiy into force
of this Treaty, and the receipt of other notices.
6. This Treaty shall be registered by the Depositary Govemments pursuant to 
Article 102 of the Charter of the United Nations.



Article Vil

This Treaty shall be of unlimited duration. Each Party shall in exercising its
national sovereignty have the right to withdraw from the Treaty, if it decides that
extraordinaiy events, related to the subject matter of this Treaty, have jeopardized ‘ 
the supreme interests of its countiy. It shall give notice of such withdrawal to 
all other Parties to the Treaty and to the'United Nations Security Council three
months in advance. Such notice shall include a statement of the extraordinary
events it regards as having jeopardized its supreme interests.

Article VIII

This Treaty, the Chinese, English, French, Russian and Spanish texts of which 
are equally authentic, shall be deposited in the archives of the Depositary 
Governments. Duly certified copies of this Treaty shall be transmitted by the 
Depositary Governments to the Governments of the States signatory and acceding 
thereto.

In witness whereof the undersigned, being duly authorized thereto, have signed 
this Treaty.

■Done in ___________  ai   this    day of ________________



C O N F E R E N C E  O F  T H E  C O M M I T T E E  O N  D I S A R M A M E N T  ccD/549

7 September 1971 
Original; ENGLISH

THE NETHERLMDS

Working -paper on the seismioity of the U.S.A., the IT.S.S.R. and China

In this -working -paper an estimate is given of the number of seismic events
occurring in certain parts of the world, especially in those parts where unidentified
events could give rise to concern in the franework of a comprehensive test ban.

The study is based on -a computer analysis of the epicenters of events in the 
years I96I-I97O inclusive, as given by the United States Coast and Geodetic Survey 
(now the National Oceanic and Atmospheric Administration). At present, these USCGS. 
data seem to represent the most up-to-date and comprehensive set of earthquake data 
for the xihole world. Only earthquakes with a focal depth of 33 km or less were 
included in the analysis. Separate countings were made for;

1. Mainland China, exclusive of Tibet
2. The U.S.S.R., exclusive of thè Kuriles but inclusive of Kamchatka,.Novaya 

Zemlya and Severnya Zemlya
3. The region of the Kurile Islands
4. Tb.e region of the Aleutian Islands
5. Alaska
6. The continental U.S.A., exclusive of Alaska
7. The region of the Hawaiian Islands

A more detailed indication of the delineation of the different regions is given in 
the Appendix. V/here possible, border regions of a xiidth of about a hundred kilometers 
with neighbouring countries were excluded in the countings for the mainland countries, 
as were the earthquakes with epicenters in the neighbouring seas for these areas.
Tibet -was not included in China. Separate countings of available data for the territory 
Of Tibet of the years I968-I97O inclusive show that, for these years, the seismicity 
of Tibe-fc alone was about O.3 times that of the rest of China. A magnitude/frequenoy- 
relation was determined for the complete material and also for the above mentioned 
regions 1 to 7 se-parately.



An excerpt of the accumulated numbers of eárthquakes of certain magnitudes for 
the particular regions is given in Table 1 for the years 1965-1970 inclusive.

■Ji- /
Magnitudes are of the mg-type.-' The years I96I and I962 have not been used since 
at that time magnitudes were not reported on a routine base.

In graphs it can be shown that above rOg 5 a, homogeneous relationship exists 
between the logarithm of the number of earthquaiîîes above a certain magnitude and that 
magnitude. It is supposed that this character of the magnitude/frequency relation, 
indicates that all or nearly all events above magnitude 5 are included in the USCGS 
material, although slight differences exist for the different regions. Under nig 
however, not all of the events occurring are included, so corrections have to be made 
by extrapolating the magnitude/frequency-curve.

The numbers of explosions cr suspected explosions in the course of the same 
eight years are given in Table 2. It seems, that for both the USSR and the 
continental USA the numbers of earthquakes and explosions of niĝ  5 ia the last 8 
years are about equal.

The percentages of earthquiakes with niĝ  5 for the separate regions v/ith respect 
to the total number of the world of these magnitudes are given in Table 5* They are 
of the order of 1-7 /¿. For the continental territories of Chine,, the USSR and the 
USA together, this value is 4>1 % only.

In Table 4 the mean annual numbers of earthquakes are given for the individual
regions for magnitudes lOĝ  ̂5> This would be equivalent to
magnitudes caused by explosions in hard rock of respectively/ 10-25 kton,/ 6-15 kton
and/ 5-8 kton. The first column gives only the observed numbers of earthquakes
since, as already stated above, all or nearly all events above nig 5 are registered.
The second and third columns give both the observed numibers and the numbers that have 
been found by extra.polation of the magnitude/frequency distribution for magnitudes 
niĝ 5̂ (in parentheses) vihich can he considered as estimates of the actual number of 
events occurring. Also indicated are the 4-station identification probabilities for 
the different entries, taken from the Canadian paper of P.¥. Basham and K. Whitham
(ii.. 6).iP

f/ To about one in three of the events in the USCGB lists no magnitude was 
assigned. Most of these are from the lower magnitude classes, hut according to the 
number of recording stations, about I5 earthquakes and 4 explosions for the regions 
in question must be at least of lUg 5- These changes in the data from the original 
USCGS lists have been incorpora,tea in the Tables 1 and 2.

**/ P.W. Basham and K. Whitham, Seismological Detection and Identification of 
Underground Nuclear Explosions, Department of External Affairs, Canada, November 1970-



Finally, in Table 5 'th.e mean annual number of events is given for the regions 
of China, the USSR and the USA, tha,t may pass unidentified with the current seismograph 
netvrork. This Table was obtained by combining the estimated numbers of earthquakes 
and the identification probabilities as given in Table 4» Annually, there will be 
about three ea.rthquakes in the USSR with a magnitude equivalent to a haa-d rock yield 
of + 10 kton or more that could not be discriminated from an explosion. For the USA 
this number is 1 and for China ?.

Of coursé, these numbers would be considerably lower if the seismic monitoring 
system is improved. For example, an achievable 4-s'fca''tion 90 /  identification level 
in the 5-10 kton range, as indicated in the Canadian document CCD/327would mean 
that annually only one earthqualce in the USSR could not be discriminated from an 
explosion greater than 5-10 kton.

From the point of view of seismicity only it may be concluded that the regions 
of the Kuriles, the Aleutians and Alaska offer the best opportunities for evasion 
of an underground test ban. It must be remembered however, that in the Kurile and the 
Aleubian regions the great majority of the earthquakes have their epicenters at sea, 
so the numbers given for these regions are.on the conservative side. The proximity 
of territories of other countries, the exposed location with respect to sea-going 
detection systems and the long and exposed lines of commxmication would also seem 
to make it rather difficu.lt to perform undergroxmd nuclear tests, here in a clandestine 
way.



7
>  64- 
^  6

Si-
//5 
>/ 4-
>/4
ail

5
18
83

184

197
205

2
10

52
138

163

188

0) •Ht Л (tí

s!

•H•гЧrH•rH
1

-T-'
g <a¡ Ш

к
•''i' LTN •40 «

2 1 1
2 1 1
6 10 10 1
45 66 55 7

178 296 187 43 3
498 806 457 225 12
769 1561 869 617 24

8O5 1724 1469 2009 33

USCGS epicenters of the years 1963-1970 incl.

У/ 6
> 5 
;  ^

ctin
cCjо

1
3

«Ю

12
63
77

54
63

S.
'à0)
tS3

>о

4
5 
7

02
"à
ê

2

4
7

-pЙоо

5
44
93

•H-P
g

1
2

2

equivalent 
yields in 
hard rock

^  100-200 kton 
^  10- 25 kton 
/i 2 kton

Tahle 2: Numbers of explosions or suspected explosions of the years I963-I97O incl.



Numbers
1. China 83
2. USSR 52
3. Kuriles 178
4. Aleutians 296
5. Alaska 187
6, USA 43
7. Hawaii 3
Total world i 4440

Table 3: Numbers and percentages с

1-9
Л.2
4.0 

6.7 
4.2
1. 0  

0.1

100

19.1

4.1

J

“b /// 5 for the years 1963-I97O incl.

. 4 ^ “b > / 4 % “B>4i
^10-25 kton > 6.-15 kton /у 3-8 kton

4 1. China 10 4R90 17 (20) 4R65 ■ 23 ( 38) 4R40
2. USSR 6 4R95 12 ( 1 3 ) 4R75 17 ( 25) 4R50
3. Kuriles 22 38 (65) , 62 (125)
4. Aleutians 37 63 (85) 101 (150)
5. Alaska 23 40 (50) 57 ( 86)
6. USA 5 12 (12) 4R90 28 ( 28) 4R7O

7. Hawaii 0.5 0.8 ( 1) 1.5  ( 2)
Table 4; Annual numbers of earthquakes equivalent to certain yields in hard rock; 

extrapolated numbers in parentheses. The approximate identification levels 
are indicated.

1. China
2. USSR 
6. USA

m^>x5 
^  10-25 kton

1
1 /3

4^4 
6-15 kton

7
3
1

“b '̂ 4'Í'
^ 3-8 kton

23
12

Table 5; Mean annual numbers of earthquakes that may pass unidentified with the 
current seismogra.ph network.



CCD/349
Appendix

For the delineation of the different regions the geogra,phical code numbers of 
ЕЬПЖ/ЕШЬАНЬ have been used. The regions considered are composites of the following 
FLINIV'EFGDAHL blocks :

1.
2 .

3.
4 .
5.
6.

CHINA
USSR

Kuriles 
Aleuticns 
Alaska 
USA

307 , 318 , 32 1 , 322 , 323, 325, 332, 6-5 8 , 664.
217, 326, 327, 328, 329, 330, 335 , 336, 337 , 3 3 9 , 340, 357 , З61, 362,
645, 648, 652, 656, 662, 6 6 8 , 671, 713, 714, 715, 716, 724, 725, 726.
221

7. He.waii

4 - 1 0  incl. 
1, 2, 12,

2 8 , 29, 32,
456-512 incl.,
613.

13,
3 3 ,

514,

14, 19,
36, 3 7 ,

519, 520.

676.

3 9 , 40, 41, 42, 4 3 , 4 4 ,



C O N F E R E N C E  O F  T H E  C O M M I T T E E  ON D I S A R M A M E N T 23 September 1971 
Originals ENGLISH

UNITED Kffl-GDOM

Working paper containing: comments on the Canadian study of the Seismological Detection 
and Identification of Undergromd Nuclear Explosions (CCP/327) and on its implication 
for the expanded seismic arra:/- system outlined in the United Kingdom working тэарегССР/295

1. The Canadian x-.rorking paper represents the culmination of one of the most careful and 
comprehensive studies made on the seismological aspects of the comprehensive test ban 
treaty. This study also has the virtue that it needed no expensive processing aids;
it is an experiment which can both be verified and extended by any competent 
seismologist with accfess to a microfilm reader and viith existing international co
operation. One of its most useful features is that it provides new and better defined 
limits to the capacity of the existing network of seismograph stations to discriminate 
between earthquakes and explosions, superseding the conclusions of the SIPRI conference 
of 1968.
2. The Canadian study has experimentally verified (4,000 seismograms measured) tha.t the 
threshold of identification for underground explosions fired in the Northern Hemisphere 
is approximately 20 kilotons when fired in rocks other than dr;;'- alluviujn. This figui-e 
is in line with the lov/er limit of the SIPRI Conference (1968) conclusions, and is a 
measure of the degree to which the uncertainties of the SIPRI data have been reduced.
The principal reasons for this improvement a:-es

(a) Pea.ceful uses of nuclear explosions (PNE) in several different regions 
have provided a better sample of explosion data than was available for 
the SIPRI Conference. (This underlines the irroortance of the  ̂
resolution of the PNE V/orking Group of the lAEil of January 1971 urging 
the release of PNE source dsuta.)

(b) ii practice.! method of correcting for major transmission path (source to 
receiver) differences has resulted in more precise estimates of the 
surface wave magnitude M .

(o) Records from additiona,! standard stations, Kabul and Spitzbergen, for 
example, were available for a.nalysis.



3. In contrast to the results which were presented at SIPRI, hovrever, the Canadian 
study deliberately omitted data from the Kamchatka-Kurile regions. The practical 
reason was that much more time would have been needed to study the large number of 
earthqualces which take place:in this area.
4- There are however scientific reasons why special studies of this and similar areas 
should he completed on the lines of the Canadian project. These are;

(a) The distribution of recording stations relative to the Kamchatka-Kurile
area is much less uniform than for events elsewhere 1» Зхггазга-. because of 
the physical difficulty of siting a suitable number of recording 
stations in the Pacific Ocean Hemisphere.

(b) Independent geophysical evidence indicates that the complication of
transmission paths for seismic v/aves are likely to be extreme near such
regions compared with wholly continental paths.

(c)' The theory of oceanic transmission path effects predicts that in the 
useful band of frequencies the surface wave amplitudes from nuclear 
explosions may he 2 or 3 times less for similar distance than over 
wholly continental paths.

5. Other matters which require further thought and study in the context of using 
national means to monitor a nuclear test ban are;

(a) The degree to which signaHs may he mixed when events take pla.ce almost
simultaneously. The Canadian study found 8, or 5 рез: cent of such events,

(h) There are problems with the organi.zation and discipline of national
seismic systems vihich in this particular study resulted in a gross total 
of 25 per cent of the d.a,ta. being lost. The continuity and reliability 
of a fexi stations covered this loss, hut in the context of a comprehensive 
test ban greaber reliability of the network as a whole may he required.
Anyone xvho commonly uses the data of standard stations is aware that 
those from some stations ma.y not be received for a year or more after 
the date of the event. This is a field in which improvements in the 
quaJity and accessibility of the seismic data could result from 
appropriate political decisions,

(c) The Canádian study was completed by txvo seismologists xrho between them 
have nearly 20 man years of experience in reading seisniograms with a 
special reference to the discrimination problem; small signals, which 
less experienced analysts vrould have missed, were observed and measxrred.
The need for creating an experienced cadre of analysts for mordtoring systems 
is again one vrhich could be sidmule,tediby¡,ithq variqus counteie® Qohconoed.



6 , There i s  no d o u b t, a s  th e C anadian w o rk in g  p a p e r  s u g g e s t s ,  t h a t  s i g n i f i c a n t  

im provem ents c o u ld  be ma,de to  th e  e x i s t i n g  netv/ork f o r  a  "m od erate" e x p e n d itu r e . In d eed  

th o se  im provem ents d e s ig n e d  to  g iv e  g r e a t e r  r e l i a b i l i t y ,  p r e c i s i o n  and r e c o r d in g  q u a l i t y  

w ould g iv e  b e t t e r  vaJu e f o r  th e  p r e s e n t  da.y l e v e l  o f  e x p e n d itu r e . The u s e  o f  m a g n e tic  

t a p e , i n  p la c e  o f  the. s ta n d a r d  s t a t i o n  p h o t o g r a p h ic .r e c o r d in g ,  w ould  p r o v id e  

o p p o r t u n it ie s  f o r  th e  a p p l i c a t i o n  o f  w e l l - e s t a b l i s h e d  p r o c e s s e s  to  enhance e x p lo s io n  and 

ea,rthquake s ig n a J s  a t  th e  exp en se  o f  th e  b ack gro u n d  n o i s e .

7. 1/hat remains in 'doubt is the degree to which the identification threshold of the 
standard network can be lowered by these methods. Tlic Canadian figure of 5-IO kllotons 
should be compared v/ith that of 3-6 kilotons estimated for the identification threshold 
of the specially deployed netx/ork simxilated i n  the United Kingdom working paper CCD/296. 
The base-line for this simulation v/as the SIPRI conference figures of 20-60 kilotons.
I f  th e  r e s u l t s  o f  th e  C an ad ian  s tu d y  w ere  to  be u se d  in s t e a d ,  th e  d i f f i c u l t i e s  e x p e r ie n c e d  

i n  d e t e c t i n g  th e  s m a l le r  R -w aves x/ould be r e d u c e d , so s m a lle r  lo n g  p e r io d  seism om eter 

a r r a y s  m igh t s u f f i c e ;  t h i s  r e q u ir e s  f u r t h e r  th o u g h t and a  d e t a i le d  s tu d y  o f  th e  

s c i e n t i f i c  p a p e r  on x/hich th e  w o rk in g  p a p e r  i s  b a se d . Hovrever, i t  i s  d i f f i c u l t ,  a t  

th e  moment, to  b e l i e v e  t h a t  lo n g  p e r io d  a rra ,ys  c o u ld  be d is p e n s e d  v/ith a l t o g e t h e r .

There a r e  two p r in c i p a l  d i f f i c u l t i e s ;

(a )  I f  th e  m a .g n ific a t io n  o f  th e  s ta n d a rd  lo n g  p e r io d  se ism o m eters  i s  in c r e a s e d ,  

b o th  th e  s ig n a l  and th e  backgr'ound n o is e ,  in c lu d in g  n o is e  in d u ce d  b y m inute 

a tm o sp h e ric  p r e s s u r e  and te m p e ra tu re  ch a n g e s , i s  enhanced. The b e t t e r  

s ta n d a rd  s t a t i o n s  v/ould e x p e r ie n c e  no im provem ent i n  th e  r a t i o  o f  s ig n a l

to  n o is e  a m p litu d e s . In  th e  expaudad атт&у s jreten  d e s c r ib e d  i n  th e  

U n ite d  Kingdom v/orklng pa,per CCD/296 a d v a n ta g e  woxild be ta k e n  o f  new 

se ism o m e te rs , w h ich  a r e  sea .led  a g a in s t  environm en ta,! e f f e c t s  ( o th e r  th an  

groxmd m o tio n ), and o f  a r r a y  p r o c e s s in g  m ethods to  re d u ce  e a r th  in d u ce d  

n o is e  r e l a t i v e  to  s ig n a l s  from  s e is m ic  e v e n t s .

(b) As th e  s e n s i t i v i t y  (ajjd t h e r e fo r e  th e  e v e n ts  re c o rd e d )  a t  a  r e c e iv in g  

s t a t i o n  i s  in c r e a s e d ,  so th e r e  v / i l l  be a  g r e a t e r  chance o f  s ig n a ls  

i n t e r f e r i n g  ( o v e r la p p in g  i n  tim e ) w it h  one e u o th e r .  An arra ,y  p r o v id e s  

th e  p o s s i b i l i t y  o f  r e d u c in g  .th is  ch an ce by %un±ng-in th-e signal o f  

interest! a t  th e -e x p e n s e  o f ' 't h e  : sepond.
A



8, Since the informal meeting of last August the United Kingdom Atomic Energy Authority, 
with the co-operation of the Bhahha Atomic Research Centre, have assisted in establishing 
a long period array in southern India; through the good offices of the Defence Research 
Institute of Sweden, the UKAEA no’v receive recordings from the Institute's long period 
array; and with the help of Canadian authorities recordings are received from the 
CanadAan long period array. Long period data from the Warramunga array in Australia are 
also expected, Vith these, as well as data recorded in the United Kingdom for 
experimentg.1 background the United Kingdom delegation mey be in a position to comment in 
due course on these txvo problems, as xsrell as on the physical basis and reliability of 
the method for calculating surface wave magnitudes, v;hlch have been such a feature of the 
improvements presented in the Canadian paper.
9’. The Canadian study has demonstrated that, for a given technical threshold, defined 
as the magnitude of a seismic event vihich gives the minimum number of recordings required 
to locate and identify the event, the measurements required to apply the identification 
criteria are relatively simple to malee at each standard station.
10. If these stations were to be improved by insta,lling tape recording the analysis 
procedure vrould not be so straightforward; some degree of electronic processing vrould be 
necessary before the seismogram could be made visible for measurement. With array 
stations, the complexities involved in ha.ndling data and optimujn processing vrould 
multiply. The United Kingdom paper (CCD/296) suggested that by employing a small 
computer each station should he able to provide for itself the "best" seismogram for 
every event recorded and subsequently tc malee the simple mea,surements required for the 
criteria,
11. A research group in the United Kingdom has been studying practical, ways of 
realizing a, system of this kind. During the. pc.st year the group ha.s receiv'’ed ras.terial 
assistance from colleagues in Canada and Australia viho have built siailar systems for 
laboratorj'- use. The principa.1 problems seem to have been solved and a,n idea has emerged 
of the kind of computer vihich vrould be required. Furthermore it appears that this 
computer vrould cost appro.ximately half that estimated in GCD/256. If the less 
conservative Canadian estimates on the detection of R-v/aves a.re aJ.so confirmed, the 
monitoring network descri,bed in the United Kingdom v/orking paper might well he 
established for significantly less than the estimate of §15 million made last year.



12. With regaord to the '’decoupling'' of seismic signals by dry alluvium relative to other 
common rock materials, the Canadian study has confirmed that for these and other reasons 
concerned with the handling of enormous numbers of small events and the increasing 
number of cases in which smaJler events are obscured by larger events, the conclusion 
in paragraph 2? of the United Kingdom working paper (CCD/296) remains valid; namety, 
because discrimination criteria for lox/ magnitude events (m-|̂ 4 - ni.ĵ4‘l‘) sxe not yet 
proven, and because in the larger countries signals from explosions cf about 10 kilotons 
and less, fired in dry alluvium, may not be detected by the external portion of the 
network, there wo-uld be little point in defining a more elaborate and costly seismic 
data system than that described in the earlier United Kingdom working paper.



C O N F E R E N C E  O F  T H E  C O M M I T T E E  ON D I S A R M A M E N T
CCD/352
28 September 1971 
Original; ENGLISH

ARGENTINA, BRAZIL, BURMA, EGYPT, ETHIOPIA, INDIA 
MEXICO, MOROCCO, NIGERIA, PAKISTAN, SWEDEN AND YUGOSLAVIA

Joint memorandum on the prohibition of the development, production 
and stockpiling of cheraical weapons and on their destruction-

In the Joint memorandum of the group of twelve members of the Conference of the 
Committee on Disarmament on the question of chemical and bacteriological (biological) 
methods of warfare (CCD/310), the group had expressed the following vievrs:

(i) It is urgent and important to reach agreement on the problem of chemical 
and bacteriological (biological) methods of warfare;

(ii) Both chemical and bacteriological (biological) weapons should continue
to he dealt with together in taking steps towards the prohibition of their 
development, production and stockpiling and their effective elimination 
from the arsenals of States;

(iii) The issue of vei-ification is important in the field of chemical and
bacteriological (biological) weapons, as indeed adequate verification is 
also essential in regard to the success of any measures in the field of 
disarmament. Reasonable guarantees and safeguards should, therefore, he 
devised to inspire confidence in_the implementation of any agneement in 
the field of С and В xveapons. Verification should he based on a 
comhinatxon of appropriate national and international measures, x-rhich 
woiiLd complement and supplement each other, thereby providing an acceptable 
system wliich xrould ensure effective implementation of the prohibition.

This basic approach was commended by the General Assembly of the United Nations 
in its resolution.2662 (XXV).

The group of twelve members of the Conference of the Committee on Disarmament 
have taken note of the evolution of negotations which has since taken place, 
xihereby only the elaboration of a Convention on the prohibition of bacteriological 
(biological) and toxin weapons and on their destruction seems possible at the 
present stage. Hoxfever, the group xíishes to emphtisize the immense importance and 
urgency of reaching agreement on the elimination of chemical weapons also.



Bearing in mind the recognized principle of the elimination of chemical weapons 
as well as the firmly expressed commitment to continue negotia,tions in good faith 
until early agreement is reached on effective measures for the prohibition of the 
development, production and stockpiling,of chemical weapons and on their destruction, 
the group offers the following elements on which such negotiations should be based:

1 . i'm obligation to prohibit the development,-production, stockpiling, 
acquisition and retention of chemical agents of types and in quantities 
that will be defined in future.agreed provisions, and weapons using such 
chemical argents as well as equipment or means of delivery designed to 
facilitate the use of such agents or weapons.
2. -An undertaking not to assist, receive, encourage or induce any State, 
group of States or international organizations in the above mentioned 
prohibited activities.
3. -An undertaking to destroy or convert to peaceful uses, taking all 
necessa,ry sa,fety precautions, all chemical agents, weapons, equipment
or means of delivery a,nd facilities, specially meant for the development, 
production and stockpiling or for using such agents or weapons.
4. im undertaking to disband and not to esta,blish anew special military 
or other forces for using chemica.l agents or weapons.
5- The problem of verification should be treated in a-ccordance v/ith 
the suggestions contained in the Joint menorandum of the group of 
twelve members of the Conference of the Committee on Disarna,ment 
(CCD/310).
6. A clear understanding v/hereby future agreed provisions for the 
prohibition of the development, production and stockpiling of chemical 
weapons are not to be interpreted as in any way limiting or detracting 
from the obligations assumed by the Parties under the Geneva Protocol 
of 1925.
7. Future agreed provisions should be implemented in a manner 
designed to avoid hampering the research, development, production, 
possession and application of chemical agents for peaceful purposes or 
hindering the economic or technological development of Sta.tes Parties.



8 . Im underta.king to fa.cilita.te the fullest possible exchange of 
chemical agent.,, equipment, materia.l ai.d scientific and technologica,! 
information for the use of such chemical agents for peaceful purposes.
9. A recognition of the principle that a substantial portion of the 
savings derived from measures in the field of disarmament should be 
devoted to promoting economic and socia.l development, particularly in 
the developing countries.
The group is firmly convinced that the CCD should proceed with the task of 

elaborating, as a hi ^  priority item, agreed provisions for the prohibition of the 
development, production and stockpiling of chemical weapons.

The Group finally expresses the hope that the elements suggested in the preceding 
paragraphs vrould receive general acceptance so that early agreement could be reached 
on the complete prohibition of the development, production and stockpiling of chemical 
weapons and on their effective elimination from the arsenals of States.

r



C O N F E R E N C E  O F  T H E  C O M M I T T E E  ON D I S A R M A M E N T
CCD/354
50 September 1971 
Original: ENGLISH

ВиШ'А, EGYPT, ETHIOPLl, MEXICO, MOROCCO,
NIGERIA, PÆ ISTilN , S^^DEN and YTJGOSL/.VIÁ

J o in t  memorandum on a  com prehen s iv e  t e s t  ban t r e a t y

The d e le g a t io n s  o f  Burma, E g y p t, E t h io p ia ,  M ex ico , M orocco, N ig e r ia ,  P a k is t a n , 

Sweden and Y u g o s la v ia  a r e  d e e p ly  co n cern ed  th a t  i t  h as s t i l l  n o t  been p o s s ib le  to  

r e a c h  agreem ent on a  co m p reh en sive  ban o f  n u c le a r  weapon t e s t s .

T h is  n a t t e r  h as b een  th e  o b je c t  o f  many y e a r s '  w ork , iis e a r l y  as 1959 "the q u e s t io n  

o f  th e  su s p e n s io n  o f  n u c le a r  and th e rm o -n u c le a r  t e s t s  was in c lu d e d  in  th e  agenda o f  th e  

U n ite d  N citions G e n e ra l A sse m b ly . S in c e  th en  r e s o lu t io n s  on th e  u rg e n t  n eed  o f  such  

s u s p e n s io n  h ave been a d o p ted  by th e  A ssem bly ea.ch year.

^ In 1962 the General Assembly condemned all nuclear weapon tests and asked tli3.t
they cease immediately and not later than 1 Januarj' 19бЗ- The Eight Nations Joint 

I Meniora.ndum of April I962 was endorsed as э. basis for negotiations. The eight non-
aligned members of the Gonference of the Eighteen-Nation Committee on Disarmament 
presented several such joint memorenda outlining their views on this matter between
1962-1968.

In  th e  T r e a ty  b a n n in g  n u c le a r  wea,pon t e s t s  in  th e  atm o sp h ere , i n  o u t e r  sp a ce  and 

u n d er w a te r ,  th e  th r e e  n u c le a .r  weapon Pox/ers p a r t i e s  to  th e  T r e a ty  com m itted th e m se lve s  

to  s e e k  to  a c h ie v e  th e  d is c o n tin u a n c e  o f  a l l  t e s t  e x p lo s io n s  o f  n u c le a r  weapons f o r  a l l  

tim e and to  c o n tin u e  n e g o t ia t io n s  to  t h i s  end.

In its latest resolution on the subject, 2663 (XXV) of December 1970, the 
General Assembly urged all States tha,t had not yet done so to adhere without further 
delay 'to the Partial Test Ban Treaty of I963 and again called upon all nuclear xweapon 
States to suspend nuclea.r v/eapon tests in all envirormaents.

The General Assembly in the same resolution requested the Conference of the 
Committee on Disarmament to continue, as a matter of urgency, its deliberations on a 

^  treaty banning xmdargroxxnd nuclear weapon tests and to submit to the Assembly at its 
twenty-sixth session a special report on the results of these deliberations. The 
Secretaiy-General of the United Nations, in his letter to the Co-Chairman of the 

Щ Conference of the Coinnuttee on Disarmament, dated Eehruaiy 16, 1971? x/ished to draw 
attention, in particular, to this nand8,te.



The n in e  d e le g a t io n s  viant a g a in  to  c a l l  to  s e r io u s  a t t e n t io n  th e  f a c t  t h a t  a l l  

n u c le a r  weapon S t a t e s  h ave n o t y e t  a d h ered  to  th e  P a r t i a l  T e s t  Ban T r e a ty  and th a t  

n u c le a r  weapon t e s t s  a r e  s t i l l  c a r r ie d  o u t i n  th e  atm osp h ere. They a,re a ls o  g r a v e ly  

co n cern ed  t h a t  n u c le a r  xíeapon t e s t s  -  some o f  g r e a t  m agnitude -  are c o n tin u e d  

underground b y p a r t i e s  to  th e  P a r t i a l  T o s t  Ban T r e a ty ,  c o n tr a r y  to  th e  e x p e c t a t io n  o f  

w o rld  o p in io n  and i n  c o n t r a d ic t io n  to  th e  aim  o f  t h a t  T r e a ty .  I t  must be r e c a l l e d  

th a t  th e  p r o s p e c t s  o f  an e a r l y  b a n n in g  o f  n u c le a r  weapon t e s t s  i n  a l l  en viro n m en ts was Щ

h e ld  o u t b y  th e  n u c le a r  weapon S t a t e s  a.s t h e i r  c o n t r ib u t io n  to  th e  h a l t i n g  o f  th e  

n u c le a r  arms r a c e ,  com plem enting th e  corim itnen t o f  n o n -n u c le a r  we-apon S t a t e s  i n  th e  

T r e a ty  o f  N o n - P r o l i fe r a t io n  o f  Nucle.a,r Weapons n o t to  a c q u ir e  n u c le a ,r  w eapons.

A t t e n t io n  h as been drawn e a .r l i e r  to  th e  fa .c t  th a t  underground t e s t s  h ave  l e d  to  

le a k a g e s  o f  r a d io c r o tiv e  d e b r is  o u t s id e  th e  t e r r i t o r i a l  l i i a i t s  o f  t e s t i n g  S t a t e s .  The 

n in e  d e le g a t io n s  xsdsh to  u n d e r lin e  t h a t  even  an o c c u r r e n c e  o f  such  r a d i o a c t i v i t y  w hich  

does n o t  gen era,te  h e a l t h  ha^za.rds s t i l l  c o n s t i t u t e s  an in fr in g e m e n t o f  th e  P a r t i a l  T e s t  

Ban T rea .ty . They u n d e rsta n d  th<at su ch  r e le a .s e s  h ave c o n tin u e d  to  o c c u r , th u s r e s u l t i n g  

i n  an u n d e s ir a b le  w eak en in g  o f  th e  i n t e g r i t y  o f  th e  P a r t i a l  T e s t  Ban T re a ,ty .

The n in e  d e le g a t io n s  e x p re s s  th e  hope t h a t  th e  b i l a t e r a l  n e g o t ia t io n s  b etvæ en  th e  

USA and th e  USSR on th e  l i m i t a t i o n  o f  s t r a t e g i c  arms x r i l l  v e r y  soon b r in g  a.hout a  f i r s t  

p o s i t i v e  r e s u l t  and th e r e b y  pave th e  v/ay f o r  iio m ediate f u r t h e r  e f f o r t s  i n  th e  f i e l d  o f  

n u c le a r  disa,rm anient. Im agreem ent on a co m p reh en sive  t o s t  ban co u ld  i n  i t s  tu rn  have 

a  p o s i t i v e  in f lu e n c e  upon th e  c o n tin u e d  b i l a t e r a l  n e g o t ia t io n s  betvreen th e  USA and th e  

USSR on th e  l i m i t a t i o n  o f  s t r a t e g i c  arm s. Such an agi'eem ent i s  i n  f a c t  in d is p e n s a b le  

to  h a l t  th e  p o l i t i c a l l y  d e v a s ta ,t in g  and e c o n o a ic a A ly  w -astefu l q u a l i t a t i v e  arms ra.ce i n  

th e  n u c le a r  sp h e re  and to  crc>a,te th e  n e c e s s a r y  c lim a te  f o r  f u r t h e r  m easures o f  

d isarm am en t.

The n in e  d e le g a t io n s  n o te  w ith  s a t i s f a c t i o n  th é  s c i e n t i f i c  p r o g r e s s  t a k in g  p la c e  

i n  th e  f i e l d  o f  s e is m o lo g y . C o n s id e r a b le  a t t e n t i o n  h as been d e v o te d  i n  th e  C o n fe re n ce  

o f  th e  Com m ittee on Disarmament, to  th e  t e c h n i c a l  a s p e c t s  o f  th e  v c r i f i c a . t i o n  o f  a. bc?n. 

on undergrou n d n u c le a r  weapon t e s t s .  The n in e  d e le g a t io n s  a,re c o n v in ce d  t h a t  th e  

v e r i f i c a t i o n  p roblem  co u ld  be r e s o lv e d  on th e  b a s is  o f  n a ,t io n a l m eans, i . e . ,  rem ote 

c o n t r o l  su p p lem en ted  and im proved upon by i n t e m a t i o n a l  co-opera/bion and p r o c e d u r e s . ^

The tv/o m ethods com plenent ea ch  o t h e r .  *ln .adequate in t e r n a t i o n a l  exch an ge o f  

s e is m o lo g ic a l  da„ta from  n a t io n a l  s t a t io n s  sh o u ld  he prom oted by c o n c r e te  m easu res in  

o r d e r  to  f a c i l i t a t e  su ch  a  s o lu t io n  o f  th e  v e r i f i c a t i o n  p r o h lc a .  Such m e a su re s , c o u p le d  

w it h  a  w ith d ra w a l c la u s e  and p r o v is io n s  f o r  r e l a t i v e l y  fr e q u e n t  r e v ie w  c o n fe r e n c e s ,  

sh o u ld  e n su re  t h a t  th e  r e q u ir e d  d e t e r r e n c e  l e v e l  i s  o b ta in e d .

V .



The nine delegations affirm the benefits of the application of nuclear technology 
for peaceful purposes to all countries and are of the opinion that the peaceful 
application of nuclear explosives needs to be regulated. The International Atomic 

. < I Energy Agency should play an important role in this context.
The nine delegations ardently desire to see an immediate and comprehensive 

prohibition of all nuclear weapon tests. Such tests endanger the existeiice of all 
^ treaties concluded so far in the nuclear disarmament field, as v/ell as the continued

disarmament negotiations. Renewed and urgent efforts must thus be made to conclude a,
treaty banning underground nuclear weapon tests, v/hereby the Partial Test Ban Treaty 
will be completed. Both treaties should be adhered to by all nuclear x/eapon States.

The nine delegations particula,rly expect the testing nuclea.r weapon States to 
give priority to this question and to take an a.ctive and constructive part in working 
out 3, treaty banning xmderground nucleon x/ee.pon tests. They note that concrete 
proposals and suggestions rela,ting to such a treaty have been made by several members 
of the Conference of the Comiaittee on Disarmaxaent including some members of the Group 
of Tx/elve. Thejr request the nuclear weapon States to submit urgently their oxm 
proposals so tha,t pxirposeful negotiations can be immedia.tely xxndertaken.
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AMEX D 
List of Verbatim Records

495'tk Meeting tc 516th Meeting (23 February to I3 May 1971 )
CCD/PV.495 to 516 

517th Meeting tc 544th Meeting (29 June to 30 September 1971)
CCD/PV.517 to 544
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