
U N I T E D  N A T I O N S  oistr.
GENERAL

G E N E R A L  a/88i8
/ DC/235

A S S E M B L Y
ORIGINAL : ENGLISH/RUSSIAN

Twenty-seventh session 
Agenda items 30, 31 and 32

GENERAL AND COMPLETE DISARMAMENT 

CHEMICAL AND BACTERIOLOGICAL (BIOLOGICAL) CAPONS 

raGENT NEED FOR SUSPENSION OF NUCLEAR AND THERMONUCLEAR TESTS 

Report of the Conference of the Committee on Disarmament

CONTENTS

Paragraphs Page

INTRODUCTION . . . .  ......................................

I. ORGANIZATION OF THE CONFERENCE.......... ...........
A. Procedural arrangements ..........................
B. Participants in the Conference ..................

II. У О Ж  OF THE COMMITTEE DURING 1972 ....................
A. Further effective measures relating to the cessation

of the nuclear arms race at an early date and to 
nuclear disarmament.................................... 1 3 - 6̂ 1

B. Non-nuclear measures 65 - 115
C. Other collateral measures II6 - 119
D. Question of general and complete disarmament . . . . .  120 - 175

ANNEXES

A. List of working papers and other dociments
B. Texts of working papers and other Committee documents
C. List of verbatim records

72-18883

1 - 2 2

. 3 - 7 2

. 3 - 6 2
7 2

. 8 - 175 3

13 - 6k h

. 65 - 115 10
116 - 119 17
120 - 175 17



A/8818 
DC/235 
English 
Page 2

INTRODUCTION

1. The Conference of the Committee on Disarmament submits to the United Nations 
General Assembly and to the United Nations Disarmament Commission a progress report 
on the Committee's deliberations on all questions before it for the period from
29 February 19T2 to 7 September 1972, together with the pertinent documents and 
records.

2. This report includes accounts of the Committee's work during 1972 on further 
effective measures relating to the cessation of the nuclear arins race at an early 
date and to nuclear disarmament, non-nuclear measures including the question of the
prohibition of chemical weapons, other collateral measures, and general and
complete disarmament under strict and effective international control.

I. ORGANIZATION OF THE CONFERENCE

A , Procedural arrangements

3. The Conference reconvened on 29 February 1972.

k. Two sessions were held, the first from 29 February to 27 April 1972, and the
second from 20 J\me to 7 September 1972. During this period the Committee held 
Uo 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 six informal meetings without records.

5. In addition to the plenary meetings described above, members of the Committee 
met frequently for informal multilateral consultations on disarmament questions
of common interest.

6. The representatives of the Union of Soviet Socialist Republics and the United 
States of America, in their capacity as Co-Chairmen of the Committee, also held 
meetings to discuss procedural and substantive questions before the Committee.

B. Participants in the Conference

7 . Representatives of the following States continued their participation in the
work of the Committee: Argentina, Brazil, Bulgaria, 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.
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II. WORK OP THE COMMITTEE DURING 1972

8. In a letter dated l8 February 1972, the Secretary-General of the United 
Nations transmitted to the Conference of the Committee on Disarmament the following 
resolutions adopted at the twenty-sixth session of the General Assembly:

2825 В (XXVl) - General and complete disarmament
2827 A (XXVI) Question of chemical and bacteriological (biological) weapons
2828 С (XXVl) - Urgent need for suspension of nuclear and thermonuclear tests
2831 (XXVl) - Economic and social consequences of the armaments race and

its extremely harmful effects on world peace and security,

and also the following resolutions which deal with disarmament matters:

2825 A (XXVl) - General and complete disarmament
2825 С (XXVl) ~ General and complete disarmament
2826 (XXVl) - Convention on the Prohibition of the Development, Production

and Stockpiling of Bacteriological (Biological) and Toxin 
Weapons and on Their Destruction

2827 В (XXVl) - Question of chemical and bacteriological (biological) weapons
2828 A (XXVl) - Urgent need for suspension of nuclear and thermonuclear tests
2828 В (XXVl) - Urgent need for suspension of nuclear and thermonuclear tests
2829 (XXVl) - Establishment, within the framework of the International

Atomic Energy Agency, of an international service for nuclear 
explosions for peaceful purposes under appropriate 
international control

2830 (XXVl) - 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)

2832 (XXVl) - Declaration of the Indian Ocean as a zone of peace
2833 (XXVl) - World Disarmament Conference.

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 A and B), and by the 
statements in plenary by Committee members (annex C).

9. On the opening plenary meeting of the 1972 session, the Secretary-General of 
the United Nations addressed the Conference. The Secretary-General paid tribute 
to the accomplishments of the Conference of the Committee on Disarmament over its 
10 years of existence and called it "the most effective and productive organ for 
multilateral arms control and disarmament negotiations available to the
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international community". He emphasized the need for a comprehensive test han 
as the single most important measure to halt the nuclear arms race, and expressed 
his belief that all the technical and scientific aspects of the problem had been 
so fully explored that only a political decision was now necessary to achieve 
final agreement. He expressed views on the prohibition of the development, 
production and stockpiling of chemical weapons, emphasized the significance of 
the question of general and complete disarmament and stated that in his opinion 
it would be most fitting that a World Disarmament Conference be held at some early 
date. He also referred to the progress that has been made in working out 
Safeguards Agreements as required by article III of the Treaty on the 
Non-Proliferation of Nuclear Weapons, and urged that the speedy and successful 
conclusion of negotiations on the Agreements be facilitated. He called for the 
participation of all of the permanent members of the Security Council in 
disarmament negotiations. The Secretary-General also expressed assurance that 
the Committee would put forward its utmost efforts to deal with the full range of 
problems referred to it by the General Assembly.

10. The Committee continued work in accordance with its provisional agenda on 
the following measures in the field of disarmament,

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

(̂ ) Non-nuclear measures;

(ĉ) Other collateral measures;

( )̂ General and complete disarmament mder strict and effective international 
control.

11. Many members of the Committee addressed themselves to the question of a World 
Disarmament Conference.

12. The question of the Committee's organization and procedures was also discussed.

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

13. Members of the Committee continued their work on questions relating to the 
cessation of the nuclear arms race and many delegations expressed in their 
statements in plenary meetings the view that nuclear disarmament must be given 
highest priority. They urged the adoption of effective measures for the 
reduction and cessation of the arms race.

lU, A number of delegations made reference to the signing of the two major 
agreements worked out through the strategic arms limitation talks (SALT) between 
the USSR and the United States - the Treaty on the Limitation of Anti-Ballistic 
Missile Systems and the Interim Agreement on Certain Measures with Respect to 
the Limitation of Strategic Offensive Systems. While citing the need for further
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measures, particularly of nuclear disarmament, several members of the Committee 
indicated that they viewed these agreements as significant and promising 
accomplishments in the effort to restrain and turn back the nuclear arms race.
Some delegations emphasized the need for further measures of a qualitative as well 
as a quantitative nature.

1 5. The delegations of Czechoslovakia (CCD/PV.550), Poland (CCD/PV.55l), Mexico 
(CCD/PV.565), the Netherlands (CCD/PV.572), Pakistan (CCD/PV.576), the Soviet 
Union (CCD/PV. 577), Canada (CCD/PV.581 ) and the United States (CCD/PV. 58I+) 
expressed views on the need to ensure a fuller measure of participation in 
disarmament agreements; and particularly in the field of nuclear disarmament, 
concluded over the last few years.

16. The delegation of the Soviet Union expressed views on the problem of ensuring 
the full effectiveness and universality of the agreements in the field of 
disarmament and particularly of those.relating to nuclear disarmament (CCD/PV.577).

1 7. The delegations of Czechoslovakia (CCD/PV.550), Poland (CCD/PV.551), Mexico 
(CCD/PV.565), Pakistan (CCD/PV.576) and the Soviet Union (CCD/PV.577) stressed the 
importance of full implementation of and adherence to the Treaty on 
Non-Proliferation of Nuclear Weapons by all States. Some of these delegations 
called for the prompt conclusion of safeguards agreements required under the 
Non-Proliferation Treaty.

1 8. The delegation of Romania advocated a concrete programme in the field of
nuclear disarmament (CCD/PV.550, 559 and 57^).

Question of a comprehensive test ban

19. Having in mind the recommendations of the twenty-sixth session of the General 
Assembly, the Committee continued its deliberations on the question of a 
comprehensive test ban. Many delegations stressed the great importance of the early 
achievement of a comprehensive prohibition of the testing of nuclear weapons.

20. The delegation of the Soviet Union stated that the aim pursued by the USSR
is to ensure the cessation of all nuclear weapon tests, everywhere and by everyone 
(CCD/PV.5^^5, 561 and 577).
21. The delegation of the United States reaffirmed the policy commitment of the 
United States to work towards a cessation of nuclear weapons testing pursuant to
an adequately verified treaty (CCD/PV.5^5).

22. The United Kingdom representative said it was his wish to make progress 
towards the conclusion of the comprehensive test ban. With a real effort and 
goodwill on all sides it should be possible to make that further step which would 
be welcomed throughout the world (CCD/PV.559)•

2 3. The delegations of India (CCD/PV.552), Japan (CCD/PV. 5̂ 7̂ and 5б2), Canada 
(CCD/PV. 562 and 571), Mexico (CCD/PV.5б5), and Morocco (CCD/PV.57^) expressed the
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view that all nuclear-weapon States should adhere to the partial test ban treaty.
The representative of Mexico expressed the view that the achievement of this aim 
would become easier if imderground nuclear weapon tests were discontinued 
(CCD/PV.565 and 580).

2h. The delegation of Yugoslavia expressed the view that an early solution of the 
prohibition of all nuclear tests can be successfully approached only in the wider 
context of nuclear disarmament, respecting the vital interests of all partners 
(CCD/PV.5U8).

2 5. The representative of Sweden urged that action be taken during the session
on a comprehensive test ban, and said that if this were done the renewed series
of SALT could lead to a definite halt of the nuclear arms race (CCD/PV.5^9 and 572).

26. The representative of India stated that a comprehensive ban has two aspects;
(a) all nuclear weapon tests in all environments should be prohibited and
(b) all nuclear weapon States should be parties to it. He also stated that 
negotiations should be undertaken for a separate treaty to prohibit all nuclear 
weapon tests in the underground environment and attention should simultaneously 
be fixed on the need to conclude an agreement on underground nuclear explosions 
for peaceful purposes (CCD/PV.552).

2 7. The delegation of Brazil discussed the context in which it was willing to 
collaborate with efforts to achieve an equitable solution to the question of the 
prohibition of underground nuclear weapon tests which would complement the partial 
test ban Treaty of 19бЗ, reiterating the position of its Government with regard to 
the peaceful uses of nuclear energy, including nuclear explosions for peaceful 
purposes (CCD/PV.557).

28. The delegation of Pakistan reiterated the views expressed in its Working 
Paper of 1971 (CCD/3U0) concerning the prohibitions in an imderground test ban 
that should apply to non-nuclear- and nuclear-weapon States and concerning nuclear 
explosions for peaceful purposes (CCD/PV.576).

29. Special attention was paid to the problem of the prohibition of underground 
nuclear weapon tests.

30. The delegation of Mexico urged the achievement of the cessation of underground 
nuclear-weapon tests at the earliest possible date, adding that, if such agreement 
were not possible right away, perhaps a moratoriimi could be agreed upon
(CCD/PV.5^t5 and 580).

31. The delegations of Canada. (CCD/PV.5̂ +6, 571 and 581), Japan _(CCD/PV.5^7 and 553) 
and Italy (CCD/PV. 5̂ +7), while stressing their preference for an immediate 
comprehensive test ban expressed the desirability of considering interim measures 
or a step-by-step approach to the prohibition of underground nuclear tests.

3 2. The delegation of Canada suggested that two lines of appoach might be 
followed: the imposition of interim measures of restraint such as commitment by
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the testing powers to reduce the size and number of their nuclear weapons tests, 
or an agreed moratorium, and the tabling by the testing powers of texts of their 
proposals for a comprehensive test ban (CCD/PV.5^6).

33. The suggestion that measures of restraint might take the form of an agreed 
moratorium was supported by the delegations of Morocco (CCD/PV,555), Japan 
(CCD/PV.562), Sweden (CCD/PV.572) and Nigeria (CCD/PV.553).

3U, The representative of Japan proposed a threshold ban in three phases and 
called on the United States and the USSR to undertake immediately unilateral or 
negotiated measures of restraint that would limit or reduce the size and number 
of nuclear tests substantially. He subsequently commented on several technical 
aspects of his proposal and posed a nmber of related questions (CCD/PV.553 and 580).

35. The delegations of Poland (CCD/PV.551), India (CCD/PV.552), Egypt (CCD/PV.555), 
Bulgaria (CCD/PV.556), the Soviet Union (CCD/PV.577), the Netherlands (CCD/PV.572) 
and Morocco (CCD/PV.57^) stated that they favoured a comprehensive test ban instead 
of partial solutions.

36. The delegation of the Soviet Union expressed the view that a partial 
prohibition of underground nuclear weapon tests will not contribute to a solution 
of the problem as a whole or remove the dangers inherent in the improvement of 
nuclear weapons (CCD/PV.557).

37. The representative of the United States stated that his coimtry was giving 
careful consideration to the Canadian proposal concerning interim measures 
(CCD/PV.5^6) as well as to the Japanese proposal for a threshold ban (CCD/PV.553), 
and referred to technical questions regarding implementation of the latter 
(CCD/PV.560).

38. Members of the Committee devoted detailed attention to the question of 
verification of a prohibition on underground nuclear weapon tests. 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 considered by the Committee and several 
members made specific contributions to these efforts during the sessions.

39. The delegation of the Soviet Union stated that the prohibition of underground 
nuclear weapon tests can and must be based on national means of detection and 
identification and that the Soviet Union is prepared to conclude an agreement on 
this basis.- The delegation of the Soviet Union reiterated its willingness to 
participate in an international co-operative effort for the exchange of seismic 
data within the framework of a treaty banning underground nuclear tests if 
certain requirements are met (CCD/PV.5^5, 557? 5бО, 5б1 and 577).

^0. The delegation of the United States expressed the view that further progress 
towards restraints on testing is tied in closely with understanding and resolving 
the complex problem of verification, and stated that more work needs to be done 
with regard to still unresolved technical aspects (CCD/PV.5^5).
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kl. The representative of Japan suggested that verification has become technically 
possible by solely seismological means, unless 100 per cent effectiveness is 
insisted upon (CCD/PV.553).

k2. The representative of Egypt stated that verification can be safely accomplished 
by national means complemented by an international exchange of seismic data and 
suggested that a comprehensive test ban provide for some form of verification by 
challenge (CCD/PV.555).

i+3. The delegation of Bulgaria expressed the view that there is no need for 
on-site inspection to identify and locate nuclear explosions (CCD/PV.556).

Uk. The delegation of Sweden stated that the main instrument for remote control, 
seismological monitoring, had advanced so far that one could correctly identify 
a sufficiently large proportion of explosions so as to obtain an effective 
deterrence against attempts at clandestine testing (CCD/PV.572).

The delegation of Pakistan stated that seismological means of detection, 
through national facilities and international co-operation and combined with 
verification by challenge, would constitute an effective method of verifying a 
comprehensive test ban (CCD/PV.576).

кб. The representative of the United Kingdom said agreement on the prohibition 
of undergrovmd testing would be effective only if parties could be assured that 
the prohibition was being observed. As a contribution to the further study 
needed on verification, he submitted a working paper on estimating yields of 
underground nuclear explosions from amplitudes of seismic signals (CCD/PV,559 and 
CCD/363/Rev,l),

k7. The delegation of Canada expressed a desire to co-operate more closely with 
Japanese and other experts in seismological monitoring techniques (CCD/PV.56O).

U8. The representative of Japan expressed the hope that the Committee will 
organize a series of meetings of experts to solve questions relating to 
establishment of an international seismic network (CCD/PV.562).

k9. The representative of Yugoslavia, speaking in favour of an early cessation of 
all underground nuclear-weapon tests, suggested that the Committee should take as 
a basic framework for discussion and negotiation the "Working Paper with suggestions 
as to possible provisions of a Treaty Banning Underground Nuclear Weapon Tests" 
submitted by Sweden and issued as document CCD/3k8 (CCD/PV.572).

50. On 20 July 1972, the representatives of Canada, Japan and Sweden submitted
a Working Paper on measures to improve tripartite co-operation by these countries 
in the detection, location and identification of underground nuclear explosions 
by seismological means (CCD/376).

51. On 25 July 1972, the representative of Canada submitted a Working Paper 
containing a bibliography of papers relevant to seismological verification 
problems (CCD/378).
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52. On 27 July 1972, the representative of Sweden submitted as a Conference 
document a list of publications bearing on seismological discrimination of nuclear 
explosions and earthquakes (CCD/379).

53. On 27 July 1972, the representatives of Canada and Sweden submitted a Working 
Paper on international co-operation in short-period seismological discrimination 
of shallow earthquakes and underground nuclear explosions (CCD/38O).

5̂ . On 22 August, the representative of the United Kingdom submitted a Working 
Paper (CCD/386) describing new data processing equipment for use by individual 
seismic stations in monitoring underground nuclear explosions. Such seismic array 
station processors could put States participating in the network proposed by the 
United Kingdom in 1970 in a better position to assess seismographic evidence for 
themselves and could result in appreciable reductions in cost (CCD/PV.579).

55. The representative'of the United States reiterated that his Government 
supports the achievement of a comprehensive test ban treaty which is adequately 
verified. He explained why his Government believes that on-site inspections are 
necessary for adequate verification. He submitted and discussed a Working Paper 
(CCD/388) which reviews the progress made towards attaining research objectives 
outlined last year, describes the current status of the use of large seismic arrays 
for seismic identification and discusses United States plans regarding future 
research directed towards resolving important remaining problems (CCD/PV.58O and 
581i).

Other measures

56. The subject of nuclear-weapon-free zones was also discussed.

57. On lit March 1972, the representative, of Mexico submitted a Working Paper 
listing Conference documents and statements by the Mexican delegation relating to 
the Treaty for the Prohibition of Nuclear Weapons in Latin America (Treaty of 
Tlatelolco) (CCD/359). The representative recalled the appropriate General Assembly 
resolutions urging the nuclear-weapon States that had not yet done so to sign and 
ratify Additional Protocol II of the Treaty. He discussed various points in 
connexion with this question and restated the interpretation of his Government of 
article 18 of the Treaty, which in his view, is shared by other States Parties,
to the Treaty (CCD/PV.551 and 553). Subsequently, the same representative 
specified which are the Parties to the Treaty (CCD/PV.55^).

58. The representative of the Soviet Union expressed support for the creation of 
nuclear-weapon-free zones in different parts of the world and responded 
positively to Romania’s proposal to make the Balkans a nuclear-weapon-free zone.
He commented on provisions of the Treaty for the Prohibition of Nuclear Weapons 
in Latin America (CCD/PV.553 and 577).

59. The representatives of Argentina and Brazil reaffirmed the interpretation of 
their Governments of article I8 of the Treaty for the Prohibition of Nuclear 
Weapons in Latin America (CCD/PV.55^).
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6Q. The delegation of Romania stated it attached particular importance to the 
establishment of nuclear-weapon-free zones and referred to its proposal to make 
the Balkan States a nuclear-weapon-free zone (CCD/PV.559 and 57^).

61. The delegations of Romania (CCD/PV.550, 559 and 57^)s the Soviet Union 
(CCD/PV.5U5 and 557) and Poland (CCD/PV.551) expressed views on the importance 
of achieving agreement on the prohibition of the use of nuclear weapons.

» * * »
62. The delegation of Romania requested that the question of seciirity guarantees 
for non-nuclear-weapon States be examined and solved in an appropriate manner
in disarmament negotiations (CCD/PV.550, 559 and 57^).

* » * *
63. The representative of Japan expressed the view that the Committee should 
promptly consider measures aimed at achieving the diversion of weapons-grade 
enriched uranium to peaceful purposes (CCD/PV.5^7)•

»
6k. The representatives of Romania (CCD/PV.550 and 57^) and the Soviet Union 
(CCD/PV.577) called for the elimination of foreign military bases, particularly 
nuclear bases, and the ban on the creation of new such bases.

B. Non-nuclear measures

Question of chemical and bacteriological (biological) weapons

65. Having in mind the recommendations of General Assembly resolution 2827 (XXVl), 
the Conference continued its efforts to achieve progress on all aspects of the 
problem of the elimination of chemical weapons. Members of the Committee 
emphasized the importance and urgency which they attach to the prohibition of 
chemical weapons.

66. Possible steps for progress in this field were discussed in detail by members 
of the Committee in their statements in plenary.

6 7. On 21 March 1972, the delegation of the United States tabled a comprehensive 
Work Programme (CCD/ЗбО) which set forth detailed considerations concerning major 
categories of chemical agents and precursors as well as possible ways of defining 
those substances. The Work Programme also dealt with the questions of scope and 
verification and called attention to the relationship between these key elements 
of any convention prohibiting chemical weapons. Various means of verifying the 
observance of a convention as well as international consultative arrangements to 
review its implementation were discussed in the Work Programme. The delegation 
of the United States expressed the hope that its Work Programme would contribute 
to the essential work of exchanging ideas and studying intensively all the issues 
relating to possible prohibitions of chemical weapons (CCD/PV.551)•

68. On 28 March 1972, the delegations of Bulgaria, Czechoslovakia, Himgary, 
Mongolia, Poland, Romania and the USSR tabled a draft convention on the prohibition
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of the development, production and stockpiling of chemical weapons and on their 
destruction, which proposed a comprehensive approach to the problem. These 
representatives stated that the draft convention provides for both national forms 
of control and international procedures, including the application to the 
Security Council and the conduct by it of investigations. They also stated that 
the draft contains provisions with regard to assistance to a State which may be 
exposed to a danger as a resiilt of violation of the convention (CCD/361).

69. On behalf of the co-sponsors of the draft convention, the Soviet delegation 
expressed the hope that this draft would serve as a basis for a fruitful discussion, 
and proposed to begin concrete negotiations with a view to achieving an agreement
on the comprehensive prohibition of chemical weapons (CCD/PV.553, 557, 5б7 and 58З).

70. Many delegations commented on this draft in their plenary statements.

7 1. The delegations of Morocco (CCD/PV.555, 581) Yugoslavia (CCD/PV.569) and 
Egypt (CCD/PV.572) expressed the view that the draft submitted by the socialist 
countries (CCD/361) deserved careful consideration and made specific comments on 
that draft. The delegations of Sweden and Pakistan suggested amendments and 
additions to the draft convention of the socialist coimtries (CCD/PV.569, 57l).

72. Several delegations expressed views with respect to the nature and scope of 
measures prohibiting chemical weapons.

73. The representative of Mexico underlined the importance of the close connexion 
expressly recognized by the General Assembly, between the Convention on Biological 
and Toxin Weapons and negotiations regarding a chemical weapons agreement
(CCD/PV.5k5).

7k. The delegations of Bulgaria, Czechoslovakia, Hungary, Mongolia, Poland,
Romania and the USSR advocated a complete prohibition on the production,'development 
and stockpiling of chemical weapons as weapons of mass destruction as set forth 
in their draft convention (CCD/361).

75. The representative of Poland, in speaking in favour of a comprehensive 
prohibition, expressed the view that developing countries might not be concerned 
solely with prohibitions regarding highly toxic chemical agents, having in mind 
that the effectiveness of chemical weapons can depend to a great extent on the 
training and equipment facilities in the field of defence. He also stated that 
the extent of such facilities could have relevance to the question of the scope 
of the prohibition (CCD/PV.551),

76. The representative of Yugoslavia expressed the view that the danger of 
chemical weapons does not solely depend on the degree of toxicity and other 
characteristics of particular chemical warfare agents, but also on the manner and 
conditions of their application, as well as on the degbee of technical and medical 
protection of the country against which these chemical weapons might be used
(CCD/PV.569).
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TT. The delegations of Mexico ( CCD/PV. 5̂ +5), the Netherlands ( CCD/PV. 552 and 5T2), 
Egypt (CCD/PV.555 and 572), Sweden (CCD/PV.569), Yugoslavia (CCD/PV.569), Pakistan 
(CCD/PV.571)3 Argentina (CCD/PV.576), Canada (CCD/PV.576) and Morocco (CCD/PV.58I) 
also spoke in favour of the comprehensive approach.

78. The representative of Italy, also examining the problem on the basis of a 
comprehensive approach, stressed the need of internationally adopted uniform 
criteria to be incorporated by all contracting States in their legislative 
provisions. In this connexion, he suggested that if the scope of prohibitions is 
defined in general terms, it would be necessary for the treaty to provide for the 
establishment of an international committee of experts to determine acceptable 
technical criteria for the identification of the agents to be banned and keep such 
criteria up to date. He also suggested that the Conference of the Committee 
should convene, during the present phase of negotiations, a temporary panel of 
experts for the elaboration of an annex to the treaty containing a first 
identification of the chemical agents to be banned (CCD/PV.570).

79. The delegation of Nigeria expressed the view that one of the Committee's 
major problems concerned the scope of a chemical weapons ban and how to classify 
and identify the chemical agents to be banned (CCD/PV.553)•

80. The delegation of Brazil favoured the achievement as soon as possible of a 
comprehensive prohibition, but indicated its readiness to consider less ambitious 
alternatives if these seemed to be the only possible first steps. The delegation 
suggested that a comprehensive prohibition, in order to be equitable to all 
participants, could be implemented in two stages, facilitating the solution of 
problems of verification and control: the first stage would be the elimination 
of existing stockpiles, verified by direct international methods, with the 
cessation of production; and the second - in which indirect methods of verification 
might become politically acceptable - would be the prohibition of development and 
production. It also expressed the view that a chemical weapons agreement should 
not create any obstacles for the development, production and utilization of 
chemical agents for non-military purposes and that it should include provisions 
for the channelling to developing countries of a substantial portion of the derived 
savings (CCD/PV.557 and 579).

8 1. The representative of the United Kingdom expressed the view that chemical 
agents covered by a ban should be carefully defined. He stated that the desired 
goal of his delegation was a comprehensive ban. He expressed the view that, as
a method of proceeding, there could be advantage in isolating the easier problems 
and completing work on them first. He therefore wondered, having in mind the 
question of adequate verification, whether it would be possible to achieve the 
comprehensive objective in two stages: one, the elimination of stockpiles (with
a freeze on production) and, the other, elimination of productive capacity. The 
question, he stated, was which stage should come first (CCD/PV.557 and 575).

82. The representative of the United States stated that his Government has not 
decided upon any preferred solution to the problem of chemical weapons control 
and suggested that the Committee consider carefully the characteristics of the 
substances and activities that might be prohibited. (CCD/PV.56O and 58U)
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83. The representative of Japan expressed the view that the Committee should 
carefully examine whether or not it is technically possible for any chemical agents 
available for weapons purposes to be prohibited outright without any hindrance to 
the peaceful uses of these agents (CCD/PV.562).

8i|, The representative of the United States expressed the view that the question 
of definitions is central to an effective prohibition on chemical weapons. He 
submitted and discussed a United States working paper (CCD/365) which outlined how 
various criteria might apply to the principal known single- and dual-purpose 
lethal agents and which highlighted the advantages and disadvantages of a number 
of possible criteria. He also expressed the view that comprehensive destruction 
of chemical agents and weapons would entail environmental and safety considerations 
for all involved and submitted a working paper (GCD/36 7) on this problem 
(CCD/PV. 561 and 58J+).

85. The delegations of Bulgaria, Czechoslovakia, Hungary, Mongolia, Poland,
Romania and the USSR proposed the "purpose criterion", set forth in the draft 
convention (CCD/3 6 1 )3 as an approach to the solution of the problem of the scope 
of prohibition. The Soviet delegation expressed the view that the "purpose 
criterion" provided the most comprehensive scope of prohibition and covered all 
those types of chemical weapons which could fall outside the scope of prohibition 
if less general approaches were adopted. The delegation of Hungary expressed the 
hope that there could be a general agreement to define the substances prohibited 
in a chemical weapons ban in terms of the "purpose criterion", possibly 
supplemented, outside the text of the convention, by technical guidelines 
(CCD/PV. 567 and 577).

86. The delegation of Sweden stated that it favoured the use of the "purpose 
criterion" for the definition of the scope of the prohibition. It proposed to 
elaborate agreed interpretations in connexion with the definition of the scope of 
the prohibition which sould be included in an annex (CCD/PV.569).

87. The delegation of Pakistan commented on the issue of a "purpose criterion" 
(CCD/PV.571).

88. The delegation of the Netherlands expressed the view that the definition of 
highly toxic chemical agents could be based on a "purpose criterion" in connexion 
with some technical guidelines, but expressed doubts about the use of this 
criterion with regard to dual purpose agents (CCD/PV.572).

89. The delegation of Egypt, in commenting on the purpose criterion, expressed 
the view, inter alia, that such criterion when formulated "exclusively" by 
describing the prohibited chemical agents as those which have no justification for 
peaceful purposes, reduces the risks of subjectivity in the definition, since
the task of justification would rest mainly on objective technical and scientific 
grounds. (CCD/PV.572).

90. The delegation of the United Kingdom expressed the view that while a general • 
purpose criterion definition for the supertoxic agents would be necessary at some
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point it was not hy itself sufficient and should he supplemented hy technical 
definitions (CCD/PV.575).
9 1. The representative of Argentina expressed the view that the security problems 
related to chemical weapons are more complex and cover more States than those 
connected with other weapons systems. He stated that his Government favours a 
wide prohibition of chemical weapons and stressed the Committee must first solve 
the problems of the scope and verification of such a measure (CCD/PV.576). He 
also commented on various proposals and documents relating to the scope and 
verification of a chemical weapons ban and suggested other provisions that might 
be included in such a ban (CCD/PV.578).

92. The delegation of the Netherlands commented on the need for verification
of the destruction of military stockpiles of chemical agents or of their diversion 
to peaceful uses. It also discussed the question of the monitoring of economic 
activity in connexion with verification and expressed the view that the 
possibility of inspections on or near the spot should be included in the framework 
of a complaints procedure (CCD/PV.552, 560 and 572).

93. The delegation of Nigeria expressed the view that verification was one of the 
major problems with which the Committee must grapple in piirsuing a chemical 
weapons ban (CCD/PV.553)•

9k. The representative of Hungary expressed views in support of the verification 
system stipulated in the draft convention on chemical weapons (CCD/361)
(CCD/PV.55k).

95. The delegatioh of Sweden, discussing possible national and international 
measures of verification, stated that an acceptable level of security must be 
ensured. The delegation expressed the view that the complaint formula of the 
bacteriological weapons convention was not a suitable precedent for a chemical 
weapons ban, since objective verification procedures should be available already 
before a matter was referred to the Security Council (CCD/PV.5k9, 556 and 569).

96. The delegation of Japan expressed the view that the question of verification 
with regard to a ban on chemical weapons was far more important than in the case 
of biological weapons and discussed the utility of international measures of 
verification (CCD/PV.559)•

9 7. The representative of the United States stated that his Government welcomed 
further discussion on verification elements and that it had not decided at this 
stage which combination of elements may be necessary for an adequate verification 
system (CCD/PV.560).

98. The representative of the United States discussed a United States working 
paper (CCD/366) on the difficulty of distinguishing storage of highly toxic 
chemical agents and weapons from the storage of other munitions and chemicals 
(CCD/PV.561).



a /8818 
DC/235 
English 
Page 15

99. The representative of Poland stated that the most appropriate solution of the 
problem of guarantees of the observance of the convention prohibiting chemical 
weapons consisted of national means of verification.

100. He stated that he favoured a general formula concerning the scope of the 
prohibition on chemical weapons, expressing the view that such a formula would be 
consistent with the provisions of the Geneva Protocol of 1925. He also expressed the 
view that detailed technical definitions might be of particular importance when 
partial solutions are sought (CCD/PV.565). The representative of Mongolia expressed 
similar views on this problem (CCD/PV.5Tl).

101. The delegation of Czechoslovakia expressed views on the complexity and difficulty 
of international on-site inspections (CCD/PV.56?).

102. The representative of the Soviet Union stated that the interrelationship between 
military and peaceful production of chemical agents makes a system of international 
controls practically impossible and that there should be a reasonable combination of 
national and international forms of control as set forth in the draft convention of 
the socialist countries. He put forward some specific considerations with regard to 
practical implementation of national forms of control (CCD/PV.567 and 583). Interest 
in these considerations was expressed by the delegations of Sweden (CCD/PV.569), the 
Netherlands (CCD/PV.572) and Bulgaria (CCD/PV.572).

103. The representative of Yugoslavia stated that any system of control must be based 
on a considerable degree of mutual confidence, on an appropriate combination of 
national and international measures of control, and in particular on self-control of 
States and wide international co-operation (CCD/PV.569).

lOU. The representative of Italy commented on his Working Papers CCD/335 of 
8 July 19 71, and CCD/373 of 21 July 1972. Pointing out that controls are also 
intended to ensure the effective and complete destruction of stocks, as an essential 
part of the treaty, he expressed the view that specific forms of international direct 
controls should receive careful attention for inclusion in such a treaty (CCD/PV.570).

105. The representative of Egypt stated that verification by international means 
should be made more readily available to the developing countries and that the 
Committee should address itself to the question of security guarantees and sanctions 
against violations of a chemical weapons ban (CCD/FV.572).

106. The representative of the United Kingdom stated that there should be a strict 
proportion between the scope of the prohibitions in an agreement and the means of 
verification. He expressed the view that one should either accept the need for 
international on-site inspection with all the practical and political problems 
involved or decide what measures might be agreed without the assurances such 
inspection could provide (CCD/PV.557 and 575).

107. Several delegations also discussed the role of an international body of experts 
in relation to the question of verification. A пшпЬег of delegations expressed a 
preference for dividing the process'of verification into tvro distinct phases, 
separating fact-finding from political decisions.

108. The following working papers were submitted to the Committee: definition of
controlled substances (United States, CCD/365); storage of chemical agents and

/...
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weapons (United States, CCD/ЗЗб); the destruction of chemical weapons (United 
States, CCD/367); statistics relating to production and trade of certain chemical 
substances in the United States (United States, CCD/368); United States domestic 
legislation regarding chemical substances (United States, CCD/369); remote 
detection of chemical weapon field tests (United Kingdom, CCD/371); two groups of 
chemical agents of warfare (Sweden, GCD/372); identification and classification 
of chemical agents and some aspects of the problem of verification (Italy, CCD/3 7 3; 
the question of a criterion to be used to characterize super-toxic chemical 
agents (Japan, CCD/37^); some aspects of the definition, classification and 
prohibition of chemical agents (Yugoslavia, CCD/375); elements of a system for the 
control of the complete prohibition of chemical weapons (Yugoslavia, CCD/377); 
definitions of chemical warfare agents and technical possibilities for verification 
and control of chemical weapons (by the Government of Finland) (CCD/381); the 
possibility of delimitating nerve gases within the field of organophosphorous 
compoimds (Netherlands, CCD/383); domestic legislation in Sweden regarding chemical 
substances (Sweden, CCD/38U); toxicity of chemical substances, methods of 
estimation and applications to a chemical control agreement (Canada, CCD/387).

109. At the request of Italy and Sweden, informal meetings in which technical 
experts from nine Member States participated were held on 5 and 6 July 1972.

110. A fruitful discussion took place concerning various aspects of the question 
of defining the chemical agents to be covered by future chemical prohibitions.
The discussion left the Committee in a better position to determine the usefulness 
of various criteria, including definitions based on general purpose, toxicity 
levels, chemical structural formulas and lists of substances.

111. The informal meetings also helped the Committee to acquire further background 
on various technical verfication methods which might be applied to various 
categories of chemical agents. There was also a useful discussion of the utility 
of national and international methods of verification as well as of the adequacy of 
national methods for countries having different capabilities in this regard. The 
possible use in a verification system of trade data, declarations of activities 
and facilities and of other data exchanges was also considered. There was also 
discussion of the environmental and other aspects of the destruction of chemical 
agents and of practical questions regarding peaceful applications of certain 
agents.

112. The members of the Committee found these informal meetings of great value in 
promoting their work on the question of prohibitions regarding chemical weapons 
and shared the view that these technical exchanges would contribute to the 
implementation and effectiveness of any convention on controlling chemical weapons.

» * » *

1 1 3. The representative of the United States urged the Committee to begin the 
serious examination of the possibility of arms control measures related to 
conventional weapons (CCD/PV.5^5 and 58H).

llU. The delegation of the Netherlands expressed its willingness to participate in 
the common search for practical measures in the field of conventional arms control 
(CCD/PV.552).
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115. The representative of Romania expressed support, also, for the examination of 
the problems of conventional disarmament, as part of the efforts towards general 
disarmament (CCD/PV.550 and 57k).

C. Other Collateral Measures

116. The delegations of the Soviet Union (CCD/PV.5k5), Poland (CCD/PV.552) and 
Czechoslovakia (CCD/PV.567) called for further measures to achieve demilitarization 
of the sea-bed.

1 1 7. The delegations of Romania (CCD/PV.550 and 57k), Poland (CCD/PV.551), Hungary 
(CCD/PV.55k), the Soviet Union (CCD/PV.561) and Czechoslovakia (CCD/PV.561) 
expressed support for the convening of a conference on the questions of European 
security and co-operation.

« * * if
118. The representative of Japan stated that Japan was prepared to extend positive 
co-operation in efforts towards regional disarmament (CCD/PV.5k7).

119. The delegation of Romania advocated, also, the adoption of measures aimed at 
military disengagement and regional disarmament in Europe (CCD/PV,550 and 57k).

D. Question of general and complete disarmament

120. Taking into account General Assembly resolution 2515 В (XXVl), the Committee 
continued its discussion regarding the question of general and complete disarmament.

121. The representative of the United Kingdom considered that the Committee while 
recognizing the goal of general and complete disarmament should continue to seek 
realistic ways to increase security for all nations and to save scarce resources 
(CCD/PV.5кб).

122. The representative of Italy, in reaffirming the interest of his delegation in 
the formulation of a comprehensive programme, suggested the establishment of a 
working group to identify the points of agreement and disagreement revealed by the 
various documents submitted on general and complete disarmament between I962 and 
the Committee's last session, with a view to the formiilation in an agreed text of 
some basic principles likely to promote a discussion on this subject among all 
members of the international commimiity (CCD/PV.5k7).

123. The delegation of Romania reiterated its support for the objective of general 
disarmament and suggested the beginning of concrete negotiations for a draft 
treaty on general disarmament (CCD/PV.550 and 57k).

12k. The representative of Poland cited various measures related to general and 
complete disarmament which he suggested the Committee consider (CCD/PV.551).

125. The representative of the Netherlands expressed views on the ultimate goal of 
general and complete disarmament (CCD/PV,552).
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126. The representative of Mexico stated that the application of savings from
disarmament to the raising of the living standards of the "third world" has become
an appropriate topic for consideration by the United Nations (CCD/PV.565)•

127. The delegation of Czechoslovakia expressed the view that it was urgent to 
achieve progress in general and complete disarmament (CCD/PV.567).

123. The delegation of the USSR reiterated its view that general and complete 
disarmament is the main final goal of all efforts in the field of disarmament 
(CCD/PV.578).

» « » »

Question of a World Disarmamert Conference

129. The Committee also devoted attention to the question of a World Disarmament 
Conference.

130. The representative of the Soviet Union expressed the view that conditions are
now ripe for holding a World Disarmament Conference, open to all States, which
could play an important role in unifying and stepping up the efforts of all 
States to bring about a successful solution of disarmament problems. He set forth 
specific considerations concerning the main aims of such a conference, its agenda, 
duration and place, preparations and relationship to the United Nations.

1 3 1. He stressed that the holding of a World Disarmament Conference must not 
reduce in any way the importance of other disarmament negotiations, including those 
within this Committee (CCD/PV.5^5, 5бО, 561 and 578).

132. The representative of Mexico expressed his view that one of the most 
important resolutions adoptêd by the General Assembly at its last session was 
resolution 2833 (XXVI) which, he stated, is intended to pave the way for a World 
Disarmament Conference and he recalled the main provisions of that resolution 
(CCD/PV.5^5).

1 3 3. The representative of Czechoslovakia expressed the view that a World 
Disarmament Conference should be open to all States and that all nuclear powers 
should participate in its preparation (CCD/PV.567).

13b-. The delegation of Romania reiterated its advocacy of the convening of a 
World Disarmament Conference and stated that the Conference should cover all 
aspects with priority attention to nnclear disarmament (CCD/PV.550 and 57^).

1 3 5. The representative of the Netherlands expressed the view that a World 
Disarmament Conference would not be able to take the place of a limited 
negotiating forum (CCD/PV.552).

136. The representative of Mongolia expressed support for the convening of a 
World Disarmament Conference and stated that this does not prejudice the role of 
the Committee (CCD/PV.552 and 571).
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1 3 7. The delegation of Nigeria expressed agreement in principle with the idea of 
a World Disamament Conference and stated it should not become a forum to replace 
the Committee (CCD/PV.553).

138. The representative of Hungary suggested that the Committee could play a 
positive role in preparation for a World Disarmament Conference and that all 
States should participate in such a Conference (CCD/PV.55k).

139. The delegation of Egypt reaffirmed its support of General Assembly resolution 
2833 (XXVI) calling for a World Disarmament Conference (CCD/PV.555).

ikO. The representative of Bulgaria expressed the view that a World Disarmament 
Conference would concert the efforts of all coimtries in the spirit of General 
Assembly resolution 283З (XXVl). He also expressed the view that conditions are 
ripe for convening such a conference within one or two years and commented on its 
preparations, participants and agenda (CCD/PV. 556 and 580).

ikl. The representative of the United States expressed scepticism about the value 
of a World Disarmament Conference at this time and raised questions concerning 
its need and likely results (CCD/PV.560).

lk2. The representative of Japan stressed that the participation of all nuclear 
weapon States was an indispensable condition for the convening of a World 
Disarmament Conference and that such a conference should not prejudice the 
activities of the Committee (CCD/PV.5б2).

1кЗ. The delegation of Canada stated that it looked to the permanent members of 
the Security Council to reach a consensus on an approach to a World Disarmament 
Conference (CCD/PV.571),

ikk. The representative of Yugoslavia expressed the view that a World Disarmament 
Conference was indispensable and stated that the Conference should establish a 
programme of action leading to the ultimate goal of general and complete 
disarmament (CCD/PV.572).

lk5. On 27 July 1972, the representative of Mexico submitted as a working paper 
a memorandum containing his Government's views on the convening of a World 
Disarmament Conference (CCD/382).

lk6. The representative of Poland stated that a World Disarmament Conference 
should be held in 197k to consider all aspects of disarmament and that such a 
Conference would not undermine the role of the Committee. He expressed the view 
that the time is now ripe for a World Disarmament Conference to analyse past 
disarmament achievements and provide stimulus for the future. The Conference 
should be attended by all nuclear weapon States and other militarily significant 
countries. A preparatory committee of 30 to kO countries, including all nuclear 
weapon States and based on a proper geographic representation, could be set up 
(CCD/PV.575).
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IUT. The representative of Sweden stated that her Government favoured the 
convening of a World Disarmament Conference provided that the principle of 
universality is applied for the invitations, that the attendance of the permanent 
members of the Security Council is assured and that the Conference is well 
prepared for (CCD/PV.5Тб).

lU8. The representative of Mexico expressed the view that the main objective of 
the World Disarmament Conference should be to develop the possibility of effective 
action by the United Nations in the sphere of disarmament by supplementing 
existing international machinery through the addition of an organ open to all 
States which would meet for 2 to 3 months every third or fourth year and would 
play in this sphere a role similar to that of the United Nations Conference on 
Trade and Development in economic and social questions. He suggested that the 
"comprehensive programme of disarmament" presented to the Coimnittee in 1970 by 
Mexico, Sweden and Yugoslavia could serve as the basis for the provisional agenda 
for the World Disarmament Conference (CCD/PV. 580).

1U9. The representative of Morocco stated that his Government would be in favour 
of the convening of a World Disarmament Conference for which adequate preparations 
had been made. He expressed views on the objectives, agenda, timing, location and 
duration of such a conference (CCD/PV.581).

Question of the Committee's Organization and Procedures

150. During both of its sessions in 1972, members of the Committee discussed the 
question of its organization and procedures.

1 5 1. Many members of the Committee referred in their statements in plenary to the 
question of the Committee's organization and procedures.

152. The representative of Mexico stated that it was now timely to begin 
considering changes that will have to be made in the Committee. He suggested that 
the Committee express its readiness to increase its membership at the earliest 
possible moment in a manner satisfactory to all. He stated that the Committee 
should study what changes should be made in its procedures in order to give a 
better chance of enlisting the participation of all nuclear-weapon States. The 
representative of Mexico also expressed the view that the Committee's 
co-chairmanship should be replaced with a system providing for an annually elected 
chairman or for the monthly rotation of the chairmanship (CCD/PV.5^5э 575 and 580).

153. The representative of the United States stated that his Government would 
welcome the participation of all nuclear-weapon States in arms control and 
disarmament efforts in a manner satisfactory to all those States and reflecting 
the interests and concerns as well of the non-nuclear-weapon States. He also 
stated that the United States attaches importance to the maintenance of an 
effective, expert and experienced body of reasonably limited size for the piirpose 
of multilateral arms control and disarmament negotiations (CCD/PV.5^5)•

I5U. The representative of the United Kingdom hoped that in the course of time 
all nuclear-weapon States would consider it in their interest as well as the
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Committee's to join in disarmament negotiations. The Committee shoiild continue 
substantially as at present constituted imtil agreed changes would bring about 
the expansion desired (CCD/PV.5^6).

155. The delegation of Italy expressed views set forth in Working Paper CCD/389 
on the reorganization of negotiating structures.

156. The delegation of Yugoslavia stated that the Committee should examine without 
delay certain procedural, administrative and organizational questions concerning 
the work of the Committee to make it better able to satisfy present requirements.
He expressed the view that the Committee should address itself to the questions
of establishing a precise agenda, creating working groups, facilitating 
contributions by non-member States, discontinuing the co-chairmanship system and 
appointing a rapporteur (CCD/PV.5^8).

1 5 7. The representative of Bulgaria expressed the hope that any changes in the 
Committee will reaffirm its responsibility for disarmament negotiations, broaden 
its outlook and increase its productivity (CCD/PV.5^9).
158. The representative of Czechoslovakia stated that his Government favours the 
participation of all nuclear-weapon States in the Committee but is opposed to any 
hurried or unstudied action concerning the Committee’s organization which might 
jeopardize the positive aspects of the Committee (CCD/PV.550).

159. The representative of Romania called for the improvement of the organization 
and procedures of the Committee with a view to ensuring the effectiveness of the 
negotiations on disarmament, the democratization of the Committee's activity
and its submission to effective public control. He put forward a number of 
suggestions to that effect and stated that appropriate conditions should be 
created to enable all interested States to take part in disarmament negotiations 
(CCD/PV.550).

160. The representative of Poland expressed the view that the Committee had 
proved to be an appropriate and effective negotiating body and that its composition 
reflected in principle various political trends in a balanced manner. He 
stressed, however, the desirability of the participation of all nuclear-weapon 
States in the work of the Committee and in disarmament efforts in general
(CCD/PV.551).
16 1. The delegation of India expressed the view that the cause of disarmament 
would receive a set-oack if the work of the Conference of the Committee on 
Disarmament were disrupted. It said that it would be difficult, if not impossible, 
to hold meaningful disarmament discussions if a proven form were to be destroyed 
or changes made in it on the basis of preconceived expectations and wishful 
anticipation (CCD/PV.552).

162. The representative of the Netherlands expressed the hope that in the course 
of time all nuclear-weapon States will join in disarmament negotiations. He 
further stated that the Netherlands woiild be prepared to consider changes in the 
structure of the Committee if that might contribute to an improvement in the 
credibility and acceptability of the Committee (CCD/PV.552).
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1 6 3. The representative of Mongolia stated that the Committee needs more time to 
find the best possible solution to organizational problems, and expressed the 
view that all militarily important States should take an active part in disarmament 
efforts (CCD/PV.552).

16k, The representative of Nigeria stated that any enlargement of the Committee 
should be limited and that consideration should be given to the participation of 
all nuclear weapon States and other major military States. He suggested several 
procedural changes including the establishment of a definite calendar for the 
Committee's work (CCD/PV.553).

165. The delegation of Hungary stated that the Committee's present structure has 
never prevented it from carrying out constructive negotiations and reaching 
mutually acceptable agreements (CCD/PV.55k).

166. The representative of Morocco expressed the view that the non-participation of 
additional nuclear-weapon States is not due to the structure of the Committee and 
that nothing should be done to force the issue of their participation
(CCD/PV.555 and 581).

16 7. The delegation of Brazil stated that changes of a methodological or procedural 
nature were less important than the achievement of effective measures of nucleaj; 
disarmament. Such an achievement would contribute to attracting all nuclear 
weapon States to disarmament negotiations. Dealing with the question of the 
reorganization of the Committee as an aim in itself, the delegation of Brazil 
expressed the view that the practice of the co-chairmanship should be discontinued 
and replaced by a procedure such as the election of an annual chairman who, among 
other duties, would be responsible for the preparation of the draft of the annual 
report (CCD/PV.557).

168. The representative of the Soviet Union stated that the question of the 
Committee's procedures and organization should be approached with care and 
expressed his Government's view that all States possessing substantial arm.ed forces, 
particularly those having nuclear weapons, should participate in disarmament 
negotiations (CCD/PV.56O).

169. The representative of Canada stated that his Government has long urged the 
participation of all the principal military Powers in disarmament efforts and 
suggested ways of achieving this goal. He expressed the view that the Committee 
possesses the characteristics necessary to function as an effective multilateral 
body for disarmament negotiations. He also suggested that the permanent members 
of the United Nations Security Council should consult on ways to halt the arms 
race (CCD/PV. 571 and 581).

170. The representative of Mexico reaffirmed his Government's views on the 
question of increasing the Committee's membership so as to include all the 
nuclear-weapon States and on the question of changing the system of having 
co-chairmen. He also reiterated his view that such changes are necessary if the 
Conference of the Committee on Disarmament is to play a role in preparatory work 
for a World Disarm.ament Conference as his Government has proposed. He expressed
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the view that the Committee, in preparing its annual report, should follow a 
procedure analogous to that followed hy the Sixth Committee of the General Assembly, 
which enables the Secretariat to provide that Committee with valuable assistance, 
and that the Committee should adopt an annual calendar of meetings which would 
remain flexible but ensure a modicum of stability in the timing of the beginning 
and end of its sessions, such as by fixing the second or third Tuesday in February 
for the opening of the annual session and the last Thursday of August for its 
closing (CCD/PV.575, 580 and 582).

1 7 1. The representative of Mexico also expressed the view that the negotiating 
body on disarmament should continue to work within the framework of the United 
Nations General Assembly, and independently of the Security Council, to avoid 
restricting the negotiating body's scope of action (CCD/PV.58o).

« * « »

172. On 8 August 1972, the representative of Mexico submitted a working paper 
containing a subject index of opinions expressed on this question during the 
Committee’s 1972 session (5^5th to 57^th meetings) (CCD/385) and on 28 August 1972 
he also submitted a working pa.per containing a compilation of statements made on 
this question at the Committee's plenary meetings from 29 February 1972 to
2k August 1972 (5^5th to 580th meetings) (CCD/390).

1 7 3. At the request of the representative of Mexico, informal meetings wehe held 
on 16 and 17 August 1972 in order to discuss this question and a full and useful 
exchange of views took place. Views on possible changes in the Committee's 
organization and procedures were discussed. As a result of the exchange of views 
at the informal meetings, it became apparent that the participation of all of the 
nuclear~weapon States in multilateral disa.rmament negotiations would be welcomed.
The view was expressed that appropriate measures should be worked out, when 
advisable, to facilitate such participation. Some members of the Committee 
expressed the intention of holding informal consultations on this question with 
the States concerned.

« % * «

I7U. The Committee agreed to reconvene on a day to be established by the 
co-chairmen in consultation with all members of the Committee,

1 75. This report is transmitted by the co-chairmen on behalf of the Conference 
of the Committee on Disarmament.

(Signed) A. A, ROSHCHIN (Signed) Joseph BIARTIN (jr.)
Union of Soviet Socialist Republics United States of America
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AIIIIEX A
LIST OP V/OEKII'TG PAPEES AlID OTHER DOClffi'IEHTS

On 18 Pebxuary 1972, the Secretary-General of the United Rations transmitted to 
the Co-Chairman a letter containing the resolutions of the GeneraT Assembly [listed 
in Part II of this report] (ССР/357)

On 2 March 1972, the representative of Mexico submitted as a Conference document 
the Joint Communique on the establishment of diplomatic relations between the 
United States,of Mexico and the People's Republic of China (CCD/558).*^

On 14 March 1972, the representative of Mexico submitted a Working Paper listing 
Conference documents and statements by the Mexican delegation rela/ting to the Treaty 
for the Prohibition of Nuclear V/eapons in Latin America (CÇD/559}*'^

On 20 March 1972, the representative of the United Sta-ues of America submitted a
Viork Programme regarding negotiations on the prohibition of chemical v/eapons (CCD/36O).

On 28 March 1972, the representatives of Bulgaria, Czechoslovalcia, Hungary, 
Mongolia, Poland, Romania, and the Union of Soviet Socialist Republics submitted a draft 
convention on the prohibition of the development, ijroduction and stockpiling of 
chemical vreapons and oh their destruction (СС1)/зб1) ..Z

On 6 April 1972, the representative of the Union of Soviet Socialist Republics
submitted.a letter to the Special Representative of the Secretary-General of the United
Rations (CÇB/362).

On 25 April 1972, the representative of the United Mngdom submitted a Working 
Paper on estimating yields of underground explosions from amplitudes of seismic signals 
(CCD/363/Rev.l)

On 20 Jvrne 1972, the Special Representaoive of the Secretary-General of the 
United Nations submitted as a Conference document a message from the Prime Ministers of 
Australia and Liev; Zealand to the Co-Chairmen concerning the imminent series of 
atmospheric tests of nuclear v/eapons in the South Pacific (CCD/564)

On 20 Jvme 1972, the representative of the UrULted States of America, submitted 
Working Papers on definitions of controlled substances (CCD/363)í/,storage of chemical 
agents and v/eapons (ССВ/збб)^^ the destruction of chemical v/eapons (CCD/36 7)-/, 
statistics relating to production and trade of certain chemical substances in the 
United States (CCD/568)Í/̂  and on United Sta,tes domestic legislation regarding chemical 
suhstances (CCD/369)

t/

Indicates Conference documents v/hich are attached to A.nnex B.
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On 20 June 1972, the Special Representative of the Secretary-General of the 
United Nations submitted as a Conference document a letter from the Permanent 
Representative of Peru concerning the series of atmospheric nuclear weapons tests in 
the Pacific (GCU/57Q).^

On 27 June 1972, the representative of the United Kingdom submitted a V/orldng
Paper on remote detection of chemical weapon field tests (СОЪ/ЗИ)

On 28 June 1972, the representative of Sweden submitted a Worlcing Paper on two
groups of chemical agents of warfare (GCD/572.).Í'̂

On 29 June 1972, the representative of Italy submitted a V/orldng Paper on 
identification and classification of chemical warfare agents and on some aspects of 
the problem of verification (GCD/373).^

On 5 July 1972, the representative of Japan submitted a Working Paper on the 
question of a criterion to be used to characterize superb-toxic chéanical agents
(CGD/374)

On 5 July 1972, the representative of Yugoslavia submitted a Worlcing Paper on some 
aspects of the definition, classification and prohibition of chemical agents
(GCI)/375)

On 20 July 1972, the representatives of Ganada, Japan and Sweden submitted a
Working Paper on measures to improve tripartite co-operation in the detection, location

* /and identification of underground nuclear explosions by seismological means (CCD/576)*'̂  
On 20 July 1972, the representative of Yugoslavia submitted a Working Paper on 

the elements of a system for the control of the complete prohibition of chemical 
weapons (0С1)/377).^

On 2.5 July 1 9 7 2j the representative of Ocinada submitted a .forking Paper containing 
a bibliography of papers relevant to seismological verification problems (GGD/578)

On 27 July 1972, the representative of Sweden submitted as a Conference document 
a list of publications bearing on seismological discrimination of nuclear explosions 
and earthquakes (GGD/379).^

On 27 July 1972, the representatives; of Canada and Sweden submitted a V/orking 
Paper on international co-operation in short-period seismological discrimination of 
shallow earthquakes and underground nuclear explosions (CCD/380)^ and the Special 
Representative of the Secretary-General submitted a Working Paper by the Government

^  Indicates Conference documents which are attached to Annex B.
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of Finland on definitions of chemical warfare agents and on technical possibilities
for verification and con-f;rol of chemical weapons (COD/JSI)

On 27 July 1972, the representative of Mexico submitted as a 1/orlcing Paper a
memorandum containing the opinion of the Government of Mexico on the convening of a
World Disarmament Conference (CCD/382).-^

On 1 August, 1972, the representative of the Netherlands submitted a Jorlcing Paper
on the possibility of delimitating nerve gases within the field of organophosphorus
compounds (CCD/383)/^

On 8 August 1972, the representative of Sweden submitted a WorlcLng Paper on
/

domestic legislation in Sweden regarding chemical substances (CCD/384).-
On 8 August 1972, the representative of Mexico submitted a Working Paper containing 

a subject index of opirdons expressed on the question of the reorganization of the 
Conference of the Committee on Disarmament during its 1972 session to 574th
meetings). (CCD/385) . ^

On 22 ATigust 1972, the representative of the United Kingdom submitted a Working Paper 
on seismic data handling and analysis for a comprehensive test ban (CCD/386)

On 24 August 1972, the representative of Canada submitted a Working Paper on the- 
toxicity of chemical substances, methods of estimation and applications to a chemical 
control agreement (CCD/387).^

On 24 August 1972, the representative of the United States submitted a Working 
Paper reviewing current progress and problems in seismic verification (CCD/588).-/

On 28 August 1972, the representative of Italy submitted a Worldlng Paper on the 
problem of reorganization of the negotiating structures in the disarmament field 
(CCD/389)

On 28 August 1972, the representative of Mexico submitted a Working Paper 
reproducing statements dealing with reorganization of the Conference of the Committee 
on Disarmament which were made at formal meetings of the Conference betv/een 29 February 
and 24 August 1972 (545th to 580th.meetings) (CCD/390)

^  Indicates Conference dociiments which are attached to Annex B.
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CCD/357
29 February 1972 
Original; ENGLISH

LETTER MTED 18 FEBRUARY 19?2' FROM THE SECEETARI-GMERAL OF . THE 
UNITED.- nations TO' THE CO-CHAIIMEN OF THE CONFERENCE OF THE 
COMMITTEE ON DISARMAMENT TRANSMITTING THE RESOLUTIONS ON .DISARMA
MENT ADOPTED BY THE GENERAL ASSEMBLY AT ITS TWENTY-SIXTH SESSION

I have the honour to transmit herewith the following resolutions adopted by the
General Assembly at its twenty-sixth session, which entrust specific responsibilities 
to the Conference of the Committee on Disarmament or otherwise deal with disarmament 
negotiations ;

•-A/EES/2825B (XXVl) - "Question of generál and complete disarmament".
A/RES/2827A (XXVl) - "Question of chemical and bacteriological

(biological) weapons". 
a/RSS/2828C ,(XXVl) - "Urgent need for suspension of nuclear and

thermonuclear tests".
A/RES/2831 (XXVI) - "Economic and social consequences of the armaments

race and its extremely harmful effects on world 
peace and security".

I would draw attention, in particular, to the, following provisions contained in 
the resolutions listed above:

In A/EES/282'5B, operative paragraph 2 urges the Conference, at its 
forthcoming session, to resume its efforts on the question of general 
and complete disarmament along the lines set forth in resolution 2661C-
(XXV), and operative paragraph 3 requests the Conference to report to 
the General Assembly at its twenty-seventh session on the results of 
those efforts.

In A/EES/2827A, operative paragraph 2 requests the Conference to continue, 
as a high priority item, negotiations with a view to reaching early 
agreement on effective measures for the prohibition' of the development,
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production sad stockpiling of chemical weapons and for their elimination 
from the arsenals of all States; operative paragraph 3 requests the 
Conference to take into accoiint in its further works (a) the elements 
contained in the joint memorandum on the prohibition of the development, 
production and stockpiling of chemical weapons and on their destruction, 
submitted on 28 September 1971 to the Conference by Argentina, Brazil-,
Burma, Egypt, Ethiopia, India, Mexico, Morocco, Nigeria, Pakistan, Sweden 
and Yugoslavia; and (b) other proposals, suggestions, working papers 
and expert views put forward in the Conference and in the First Committee 
of the General Assembly; and operative paragraph 7 requests the 
Conference to submit a report on the results achieved to the Général Assembly 
at its twenty-seventh session.

In resolution 2828C operative pa;ragraph 5 requests the Conference to 
continue as a matter of highest priority its deliberations on a treaty 
banning underground nucl.ear weapon tests, taking into account the suggestions 
already made in the Conference, as well as the views expressed at the 
twenty-sixth session of the General Assembly; operative paragraph 6 
requests particularly Governments that have been carrying out nuclear 
tests to take an active and constructive part in developing, in the 
Conference, specific proposals for an underground test ban treaty.

In A/EES/2831, paragraph 5 recommends that the conclusions of the 
Secretary-General's report on the economic and social consequences of 
the arms racé and of military expenditures (A/8469) be taken into 
account in future disarmament negotiations.
The General Assembly, in a/RES/2827A, paragraph 8, requested the Secretary-General 

to transmit to the Conference all documents and records of the First Committee of the 
Assembly relating to questions connected with the problems of chemical and bacteriolo
gical (biological) methods of warfare. The relevant documents and records are the 
followingj A/8457; A/C.i/L.578 and Corr.l (ihglish and Russian only); A/C.I/L.579
and Rev.l; a/C.I/L.580; A/C.I/L.581; A/C.1/L.582; A/C.1/L.592 and Rev.l; A/C.I/L.596 
and Rev.l (Russian only); A/c.i/pV.1827-1842, I846 and 1847; A/8574- All these 
documents and records were distributed during the twenty-sixth session of the General 
Assembly to all Members of the United Nations including all the members of the Conference,
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I also have the honour to transmit herewith, for the information of the members 
of the Conference, the following resolutions adopted by the General Assembly, at its 
twenty-sixth session,, which deal with disarmament matterss

A/EES/2825A (XXVI) - "Question of general and complete disarmament".
A/EES/2825C (XXVI) - "Question of general and complete disarmament".
A/EES/2826 (XXVI) - "Convention on the prohibition of the development,

production and stockpiling df bacteriological 
(biological) and toxin weapons and on their destruction".

A/EES/2827B (XXVI) - "Question of chemical and bacteriological
(biological) weapons".

A/EES/2828A (XXVl) - "Urgent need for suspension of nuclear and
thermonuclear tests".

A/RES/2828B (XXVl) - "Urgent need for suspension of nuclear and
thermonuclear tests".

A/EES/2829 (XXVl) - "Establishment, within the framework of IAEA, of
an international service for nucleai- explosions 
for peaceful purposes under appropriate inter
national control".

a/EES/2830 (XXVl) - "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)".

A/EES/2832 (XXVI) - "Declaration of the Indian Ocean as a zone of
peace".

A/EES/2833 (XXVI) - "World Disarmament Conference".
I also wish to refer, for your information, to General Assembly resolution 2852

(XXVl) and 2880 (XXVl). In resolution 2852 (}CXVl) on "Respect for human rights in 
armed conflicts", paragraph 5, the General Assembly requested the Secretary-General, "in 
line with paragraph 126 of his report on respect for human rights in armed conflicts 
(A/8O52), to prepare as soon as possible, with the help of governmental qualified 
consultant experts, a report on napalm and other incendiary weapons and all aspects of 
their possible use". In resolution 2880 (XXVl) on "Implementation of the declaration on 
the strengthening of international security", paragraph 6, the General Assembly affirmed,
inter alia, 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 developing countries".

Accept, Sirs 5 the assurances of my hipest consideration.
(si^ed) Kurt Waldheim

Secretary-General
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RESOLUTIONS ADOPTED BY THE GENERAL ASSEMBLY 
/on the report of the First Committee (A/85732./

2825 (XXVI), General and complete-disarmament
A

The General Assembly,
Recalling its resolution 2бб1 В (XXV) of 7 December 1970,
Noting with appreciation the report of the International Atomic Energy 

Agency, 1/
Noting with satisfaction the success of the International Atomic Energy 

Agency in drawing up detailed guidelines for the structure and content of agreements 
between the Agency and States required in connexion with the Treaty on the 
Non-Proliferation of Nuclear Weapons, ^/

Noting that the procedures embodied in such agreements are applicable to all 
stages of the nuclear fuel cycle and are to be concentrated on those stages 
involving the production, processing, use or storage of nuclear material from which 
nuclear weapons or other nuclear explosive devices could readily be made.

Noting from the report of the International Atomic Energy Agency that 
detailed safeguards procedures with respect to nuclear enrichment plants, including 
those employing new techniques of uranium enrichment, have still to be elaborated 
and applied.

1/ International Atomic Energy Agency, Annual Report, 1 July 1970-30 June 1971 
(Vienna, July 1971), transmitted to the Members of the General Assembly by a note 
of the Secretary-General (А/838к).

2̂/ See General Assembly resolution 2373 (XXIl), annex.



1. Expresses its confidence in the ability of the International Atomic 
Energy Agency to meet, without delay, the obligations likely to be placed upon it 
in respect of the application of safeguards to nuclear material in all types of 
civil nuclear facilities, including uranium enrichment plants ;

2. Requests the International Atomic Energy Agency to include in its annual 
report to the General Assembly full information on the progress of its work on the 
application of safeguards in connexion with the Treaty on the Non-Proliferation of 
Nuclear Weapons, including safeguards on nuclear material in uranium enrichment 
plants using both existing and new techniques.

2022nd plenary meeting, 
l6 December 1971-

В

The General Assembly,
Recalling its resolutions 1722 (XVI) of 20 December I96I and 2б02 E (XXIV) of 

16 December 19^9,
Further recalling its resolution 2бб1 С (XXV) of 7 December 1970, which urged 

the Conference of the Committee on Disarmament to make more intensive efforts to 
bring about a faster pace towards the achievement of disarmament measures, expressed 
its appreciation of the important and constructive docvunents and views submitted at 
the Conference of the Committee on Disarmament, and recommended to the Conference 
that it take into account in its further work and its negotiations the comprehensive 
programme of disarmament ^/ as well as other documents presented on the same 
subject,

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

Taking into account the proposals, suggestions and views put forward in the 
General Assembly and in the Conference of the Committee on Disarmament,

1. Reaffirms the responsibility of the United Nations in the fundamental 
goal df the attainment of general and complete disarmament ;

2. Urges the Conference of the Ccamnittee on Disarmament, at its next 
session, to resume its efforts on the question of general and complete disarmament 
aldrig'the lines set forth in General Assembly resolution 2бб1 С (XXV);

>3/ ( Official Records of the General Assembly, Twenty-fifth Session, Annexes, 
^■éhdâ:itéms 2 7,: 28, 29, 30, 31, 93 and 9Ü, document A/8191.



3. Requests the Conference of the Committee on Disarmament to report to the 
General Assembly at its twenty-seventh session on the results of these efforts.

2022nd plenary meeting, 
l6 December 1971•

The General Assembly,

Recalling, its resolution 11^9 (XIl) of l4 November 1957 on collective action 
to inform and enlighten the peoples of the world as to the dangers of the armaments 
race, and particularly as to the destructive effects of modern weapons.

Recalling its resolution 2б02 E (XXIV) of l6 Decémber 19б9, in which it 
declared the decade of the 1970s as a Disarmament Decade and requested the 
Secretary-General and Governments to publicize the Decade by all appropriate means 
at their disposal,

Recalling its resolution 2бб1 С (XXV) of 7 December 1970 which dealt 
inter alia with the comprehensive programme of disarmament, V

Considering that public opinion should be adequately informed about the 
problems of the arms race and of disarmament so that it might bring its influence 
to bear on the strengthening of disarmament efforts,

1. Affirms the value of holding conferences of experts and scientists from 
various countries on the problems of the arms race and disarmament;

2. Expresses its support for the practice of requesting the Secretary-General 
to prepare, with the assistance of consultant experts, authoritative reports on 
concrete questions relating to the arms race and disarmament;

3. Declares that progress would be promoted towards general and complete 
disarmament if universities and academic institutes in all countries were to 
establish continuing courses and seminars td study problems of the arms race;

4. Requests the Secretary-General to bring the present resolution to the 
attention of all Member Stales and to the attention of the United Nations 
Educational, Scientific and Cultural Organization with a view to its wide 
publication and dissemination.

2022nd plenary meeting, 
l6 December 1971.

1+/ Ibid.
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RESOLUTION ADOPTED BY THE ŒHERAL ASSEIffiLY 

on the report of the First Committee (a/G574)]

2826 (XXVl). Convention on the Prohibition of the Development, Prodxiction 
длй Stockpiling of Bacteriological (Biological) end Toxin 
Vfeapons aaid on Their Destruction

The General Assembly,

Recalling its resolution 2бб2 (XXV) of 7 December 197C,

Convinced of the importe^ce ?ud U-rgenoy of eliminating from the arsenaJs of 
States, through effective measures, such deng'ei'ous wee.pons of mass destruction as 
those using chemicpl or bacteriological (biological) agents,

Having considered the report of the Conference of the Committee' on 
Disarmament da,ted 6 October I'S?!? l/ s-̂ d being appreciative of its work on the 
draft Convention on the Prohibition of the Development, Production aлd Stockpiling 
of Bacteriological (Biologicp-l)' eЛd'Toxin Weapons ?л1 on Their Destruction, 
annexed to the report,

Recognizing the important significance, of the'Protocol for the Prohibition 
of the Use in Wan of Asphyxie.ting:, Poisonofe or Other Gases, end of Bacteriological 
Methods of Warfare, signed at Geneva'oh 17 June, I925 ^  and conscious also of the 
contribution d̂iioh the sa-id Protocol ha.s already made, and continues to make, to 
mitigating the-horrors of wa,r,

Noting that the Convention provides for the parties to reaffirm their 
adherence to the principles and objectives of tha.t Protocol and to call ггроп all 
States to comply strictlj’- vdth them,

1/ A/8457.
2/ League of Nations, Treat.y Series, vol. ХСГ7, 1929, Uo. 2136.
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lurther noting' that nothing in the : Co-nventiohi shall be interpreted: at, 1Й  atij'’. 
vray limiting or detracting from the obliga,tiohs aesumed by злу State viñüér the Geneva 
Protocol.

Determined, for the sake of all mankind, to exclude completely the possibility of 
ba.cteriological (biologioc.!) agents and..,toxins being .used a,s weapons,.

Recognizing tha.t an agreement on the prohibition of bacteriological (biological) 
and toxin weapons represents a first possible step towards the achievement of agreement 
on effective measures also for the prohibition of the development, production and 
stockpiling of chemical weapons,

Noting that the Convention contains an affirmation of the recognized objective 
of effective prohibition of chemical vreapons and, to this end, an undertaking to 
continue .neg'otiatlons-.in .good faith л/ith a view ,to reanhing early agreement on effective 
measures-:-f-or.the.'.prohibition of their d,evelopment, production and stoclcoiling and for 
their destruction, and on appropi’ia.te meanvires concerning equipment and meanb of 
delivery specifically designed for the production or use of chemical agents for 
v/eapons purposes.

Convinced that the implem.enta.tion of mea.sures in the field of disarmament should 
relea.se substantial a.dditional resources, vhich should promote economic and social 
development, particularly oil the developing countries,

Convinced that the Ocrvent.v':: will contribute to the realization of the purposes 
and principles of the Chanter of the United Nations,

1. Commends the Convention on thé Prohibition of the Development, Production 
and Stockpiling of Dact'eriological (Biologió?.l) and. Toxin Weapons and on Their 
Destruction, the text of which ig annexed to the present resolution;

2. Requests the depositary Governments to open the Convention for signature 
and ratificación at the earliest possible daCe;

3. Expresses the hope. for the v/idest possible adlierence to the. Convention.

2022nd plenarA>- meeting.
16 December 1971.

ANNEX
Convention on the Prohibition of the Development, Production 
and Stockpiling of Bacteriological (DiologicalT and Toxin 

V/ea.pons and on Their Destruction

The States Parties to this Convention,

Determined to act with a view* to achieving effective progress towards genersX , ’ 
and complete disarmament, including the prohibition and elimination of all tj^es Of



weapons of. mass destruction, and convinced that the prohibition of the development, 
production and stockpiling of chemical and bacteriological (biological) weapons 
and their elimination, through effective measures, will facilitate the anhievement 
of general and complete disarmament under strict and effective interna-tional 
control,

Recognizing the important significance of the Protocol for the Prohibition of 
the Use in War of Asphyxiating, Poisonous or Other Gases, and of Bacteriological 
Methods of Warfare, signed at Geneva on 17 Juno 1925, and conscious also of the 
contribution which the said Protocol has already made, and continues to make, to
mitigaling the horrors of vj-ar, ,

Reaffirming their adherence to the principles and objectives of thal Protocol 
and calling upon all States to comply strictly with them.

Recalling thal the General Assembly of the United Nelions has repeatedly 
condemned all actions contrary to the principles and objectives of the Genova 
Protocol of 17 June 1925,

Besiring to contribute to the strengthening of confidence between peoples
and the general improvement of the internalional alraospherc.

Desiring also to contribute to the realization of the purposes and principles 
of the Charter of the United Nalions,
*

Convinced of the importance and urgency of eliminating from the arsenals of 
States, through effective measures, such dangerous vrea.pons of mass destruction 
as those using chemical or banteriological (biological) argents,

Recognizing thal an agreement on the prohibition of bacteriological 
(biological) and toxin wea.pons represents a first possible step towa,rds the 
achievement of agreement on effective meanures also for the prohibition of the 
development, production and stockpiling of chemical vrcapons, and determined to 
continue negotiations to that end,

Determined, for the sake of all mankind, to exclude completely the 
possibility of bacteriological (biological) agents and toxins being used a,s 
wea.pons,

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

Have agreed as_^р1кэте;

Article I

Each State Party to this Convention undertakes never in any circumstances 
to develop, produce, stockpile or othervlse enquire or retains

A



1. . Microbial dr other biological agents, or toxins wha,tever their origin 
or method of production, of typos and in quantities that have no justifica,tion 
for prophylantic, protective or other peaceful purposes;

2. ¥ea.pons, equipment or means of delivery designed to use such a,gdnts 
or toxins for hostile purposes or in anmed conflict.

Articl',; II

Eanh State Party to this Convention undertakes to destroy, or to divert 
to pea-ceful purposes, a,s soon as possible but not later than nine months aJter 
the entry into force of tho Convention, all a-gents, toxins, v/capcns, equipment and 
liieans of delivery specified in article I of tho Convention,- -which ane in its 
possession or under its jurisdiction or control. In implementing the provisions 
of this article all necessary sn,foty precantions shall be observed to protect 
populations 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 w-a,y to a.ssist, 
encoura.ge, or induce any State, group of States or internrtionaJ organizations 
to manufacture or ctherv/iso anquirc any of tho argents, toxins, v/capons, equipment 
or moans of delivery specified in anticle I of the Convention.

Article IV

Eadh State Panty to this Convention shall, in accordance with its 
constitutional processes, tcke cnj'- necessaiy measures to prohibit and prevent the 
development, production, stockpiling, acquisition or retention of the argents, 
toxins, weapons, equipment and means of delivery specified in anticlo I of the 
Convention, within the territory of such State, under its jurisdiction or 
\mder its control anywhere.

Article V

The States Panties to this Convention undertake to consult one another and 
to co-opera,tG in solving any froblens which may anise in relation to the objective 
of, or in the application of thé provisions of, the Ccnventicn. Consultation and
co-operation pursuant to this article may also be undertaken through appropriate 
international procedures within t'hc frajacwork of tho United Nations and in 
accordancG with its Charter.

/.



Article VI

(1) Any State Party to this Convention which finds that any other State 
Party is acting in breach of obligations deriving from the provisions of the 
Convention may lodge a complaint with the Security Council of the United Nations. 
Such a conQ)laint should include all possible evidence confirming its validity, as 
well as a request for its consideration hy the Security Council.

(2) Each State Party to this Convention undertakes to co-operate in carrying 
out any investigation which the Security Council may Initiate, in accordance with 
the provisions of the Charter of the United-Nations, on the basis of the complaint 
received hy the Council. The Security Council shall inform the States Parties
to the Convention of the results of the investigation.

Article VII

Each State Party to this Convention undertakes to provide or support 
assistance, in accordance with the United Nations Chartbr, to any Party to the 
Convention which so requests, if the Security Council decides that such Party has 
been езфовеЬ to danger as a result of violation of the Convention.

Article VIII

Nothing in this Convention shall he interpreted as in any way limiting or 
detracting from the obligations assumed hy any State under the Protocol for 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 1925•

Article IX

Each State Party to this Convention affirms the recognized objective of 
effective prohibition of chemical weapons and, to this end, imdertakes to continue 
negotiations in good faith with a view to reaching early agreement on effective 
measures for the prohibition of their development, production and stockpiling and 
for their destruction, and on appropriate measures concerning equipment and means 
of delivery specifically designed for the production or use of chemical agents for 
weapons puiposes.

Article X

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

/...



(2) This Convention shall he 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 inteinational 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 with the provisions ■ of the Convention.

Article XI
Any State Party may propose amaidments 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
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 
the Convention, with a view to sissuring-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 accoxint any 
new scientific and technological developments relevant to the Convention.

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

sovereignty have the ri^t to withdraw from the Convention if it decides that 
extraordinary events, related to the subject matter of the Convention, have 
jeopardized the supreme interests of its country. It shall give notice of such 
withdrawal to all other States Parties to the Convention and to the United Nations 
Security Coxmcil three months in advance. Such notice shall include a statonent 
of the extraordinary events it regards as having jeopardized its supreme interests.

Article XIV
(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
parsigraph У  oí this article may accede to it at any time.

/...



(2) This Convention shall he subject to ratification by signatory States. 
Instruments of ratification and instruments.of accession shall be deposited with 
the Governments of the Union of Soviet Socialist Republics, the United Kingdom of 
Great Britain and Northern Ireland and the United States of America, which are 
hereby designated the Depositary Governments.

(3) This Convention,shall enter into force after the deposit of instruments 
of ratification by twenty-two Governments, including the Governments designated 
as Dèpositaries 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 Govemmoits shall promptly inform all signatory and 
acceding States of the date of each signature, the date of deposit of each 
instrumait of ratification or of accession and the date of the entry into force of 
this Convention, and of the receipt 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 XV
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 the Convention shall be transmitted by the 
Depositary Governments to the Governments of the signatory and acceding States.

IN WITNESS TiJEEREOF the undersigned, duly authorized, have signed this 
Convention.

DONE in triplicate, at...
this ... day of... , ...
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RESOLUTIONS ADOPTED BY THE GENERAL ASSEMBLY

/on the report of the First Committee (A/857^2/
2827 (XXVl), Question of chemical and bacteriological 

(hiological) weapons

A
The General Assembly,
Recalling its resolution 2^5^ A (XXIIl) of 20 December I968, its resolution 

2603 В (XXIV) of 16 December I969, and in particular its resolution 2бб2 (XXV) 
of 7 December 1970 in which it stressed that the prospects for international peace 
and security, as well as the achievement of the goal of general and ccanplete 
disarmament \mder effective international control, would he enhanced if the 
development, production and stockpiling of chemiqal and bacteriological (biological) 
agents for purposes of war were to end and if those agents were eliminated from 
all military arsenals, and commended the following basic approach for reaching 
an effective solution to the problem of chemical and bacteriological (hiological) 
methods of warfare:

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

(b) Both chemical and bacteriological (hiological) 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 all States,

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



Convinced of the importance and urgency of eliminating from the arsenals 
of States, through effective measures, such dangerous weapons of mass 
destruction as those using chemical or bacteriological (biological) agents.

Having considered the report of the Conference of the Committee on 
Disarmament, \J and in particular its work on the draft Convention of the 
Prohibition of the Development, Production and Stockpiling of Bacteriological 
(Biological) and Toxin VJeapons and on Their Destruction and its efforts towards 
reaching early agreement also on the elimination of chemical weapons.

Convinced that the Convention on the Prohibition of the Development, 
Production and Stockpiling of Bacteriological (Biological) and Toxin Vieapons and 
on Their Destruction £/ is a first possible step towards the achievement of 
early agreement on the effective prohibition of the development, production and 
stockpiling of chemical weapons and on the elimination of such weapons from 
military arsenals of all States, and determined to continue negotiations to 
this .end.

Recalling that the General Assembly has repeatedly condemned all actions 
contrary to the principles and objecti’''’es of the Protocol for the Prohibition of 
the Use in Wa,r of Asphyxiating, Poisonous or Other Gases, and of Bacteriological 
Methods of Warfare, signed at Geneva on 17 June 1925, ¿/

Noting that the Convention provides for the parties to reaffirm their 
adherence to the principles and objectives of that Protocol and to call upon all 
States to comply strictly with them,

1. Notes with satisfaction that the Convention on the Prohibition of the 
Development, Production and Stockpiling of Bacteriological (Biological) and 
Toxin Weapons and on Their Destruction contains an affirmation of the recognized 
objective of effective prohibition of chemical weapons and, to this end, an 
undertaking to continue negotiations in good faith with a view to reaching early 
agreement on effective measures for the prohibition of their development, 
production and stockpiling and for their destruction, and on appropriate measures 
concerning equipment and means of delivery specifically designed for the 
production or use of chemical agents for weapons purposes;

2. Requests the Conference of the Committee on Disarmament to continue, 
as a high priority item, negotiations with a view to reaching early agreement 
on effective measures for the prohibition of the development, production and 
stockpiling of chemical weapons and for their elimination from the arsenals of 
all States;

1/ A/8k57.
2̂/ See General Assembly resolution 2826 (XXVl), annex.
3/ League of Nations, Treaty Series, vol. XCIV, 1929, No. 2138.



3. Also requests the Conference of the Committee on Disarmament to take 
into accovint in its further work:

(a) The elements contained in the joint memorandum on the prohibition of 
the development, production and stockpiling of chemical weapons apd on their 
destruction, submitted on 28 September 1971 to the Conference by Argentina, Brazil, 
Burma, Egypt, Ethiopia, India, Mexico, Morocco, Nigeria, Pakistan, Sweden and 
Yugoslavia; ][_/

(b) Other proposals, suggestions, working papers and expert views put 
forward in the Conference and in the First Committee;

4. Urges Governments to take all steps that may contribute to a successful 
outcome of the negotiations of the Conference of the Committee on Disarmament and 
that could facilitate early agreement on effective measures for thq prohibition
of the development, production and stockpiling of chemical weapons and the 
elimination of such weapons from the arsenals of all States;

5. Reaffirms its resolution.21̂ 2' В (XXl) of 5 December I966 and calls anew 
for the strict observance by all States of the principles and objectives of the 
Protocol for the Prohibition of the Use in War of Asphyxiating, Poisonous or 
Other Gases, and of Bacteriólogical Methods of Warfare;

6. Invites all States that have not already done so to accede to or ratify 
the Protocol;

7 . Requests the Conference of the Committee on Disarmament to submit a 
report on the results achieved to the General Assembly at its twenty-seventh 
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 
to questions connected with the problem of chemical and bacteriological 
(biological) methods of warfare.

2022nd plenary meeting,
16 December 1971.

В
The General Assembly,
Noting that the Convention on the Prohibition of the Development, Production 

and Stockpiling of Bacteriological (Biological) and Toxin Weapons and on Their

V  See A/8457, annex C, document CCD/352.



Destruction ¿/ contains an undertaking to continue negotiations in good faith 
with a view to reaching early agreement on effective measures for the prohibition 
of the development, production and stockpiling of chemical weapons and for their 
destruction.

Believing that it is most desirable that some measures of a preliminary 
nature be adopted immediately,

Urges all States to undertake, pending agreement on the complete prohibition 
of the development, production and stockpiling of chemical weapons and their 
destruction, 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 lethal effects and are not usable for peacèf\ol 
purposes.

2022nd plenary meeting, 
l6 December 1971.

¿/ See General Assembly resolution 2826 (XXVI), annex.
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RESOLUTIONS ADOPTED BY THE GENERAL ASSEMBLY 

/on the report of the First Committee (A/8575 and Corr.l^/
2828 (XXVI). Urgent need for suspension of nuclear and 

and thermonuclear tests

The General Assembly,
Viewing with the utmost apprehension the harmful consequences of nuclear 

weapon tests for the acceleration of the arms race and for the health of present 
and future generations of mankind.

Fully conscious that world opinion has, over the years, demanded the immediate 
and complete cessation of all nuclear weapon tests in all environments.

Recalling that thé item on the,question of a comprehensive test han has been 
included in the agenda of the General Assembly every year since 1957,

Deploring the fact that.the General Assembly has not yet succeeded in its aim 
of achieving a comprehensive test ban, despite eighteen successive resolutions on 
the subject.

Noting with regret that all States have not yet adhered to the Treaty Banning 
Nuclear Weapon Tests in the Atmosphere, in Outer Space and under Water, signed 
in Moscow on 5 August I963,

Deploring the fact that the determination expressed hy the original parties 
to that Treaty to continue negotiations to achieve the discontinuance of all test 
explosions of nuclear weapons for all time has not so far produced the desired 
results.

1/ United Nations, Treaty Series, vol. U80 (1963), No. 696k.



Noting with special concern that the continuation of nuclear weapon tests in 
the atmosphere is a source of growing pollution and that the number and magnitude 
of underground tests has increased at an alarming rate since 19^3 ,

Having considered the special report submitted by the Conference of the 
Cojtmittee on Disarmament 8/ in response to General Assembly resolution 2ббЗ (XXV) 
of T December 19T0,

Recalling its resolution 1Тб2 A (XVIl) of 6 November 19¿2, whereby all nuclear 
weapon tests, without exception, were condemned.

Convinced that, whatever may be the differences on the question of verification, 
there is no valid reason for delaying the conclusion of a comprehensive test ban 
of the nature contemplated in the preamble to the Treaty Banning Nuclear Weapon 
Tests in the Atmosphere, in Outer Space and under Water,

1. Reiterates solemnly and most emphatically its condemnation of all nuclear 
weapon tests;

2. Urges the Governments of nuclear-weápon States to bring to a halt all 
nuclear weapon tests at the.earliest possible date and, in any case, not later 
than 5 August 1973;

3- Requests the Secretary-General to transmit the present resolution to the _ 
nuclear-weapon States and to inform the General Assembly at its twenty-seventh 
session of any measures they have taken to implement it.

2022nd plenary meeting, 
l6 December 1971.

В

The General Assembly,

Noting that one of thé first steps in the strengthening of international 
security is to dissipate world-wide fears that nuclear, thermonuclear and other 
weapons of mass destruction may be used by miscalculation in what could appear 
to be a desperate situation.

Considering that for the last few years the United Nations has been preoccupied 
with finding ways and means of diminishing the pollution of the earth's atmosphere.

Noting that scientists have been unanimous in the conclusion that the fall-out 
from nuclear tests is injurious to himan and animal life and that such fall-out 
may poison the earth's atmosphere for many decades to come.

2̂/ A/81+57, sect. III.



Taking into account that undergrotind nuclear and thermonuclear tests may not 
only create serious health hazards but may also cause as yet undetermined injury 
to huDians and animals of the region where such tests are conducted.

Recognizing that there already exist sufficient nuclear, thermonuclear and
other lethal weapons of mass destruction in the arsenals of certain Powers to 
decimate the world's population and possibly render the earth uninhabitable,

1. Appeals to the nuclear Powers to desist from carrying out fxirther nuclear
and thermonuclear tests, whether underground, under water or in the earth's
atmosphere;

2. Urges the nuclear Powers to reach an agreement without delay on the 
cessation of all nuclear and thermonuclear tests;

3. Reassures the peoples of the world that the United Nations will continue 
to raise its voice against nuclear and thermonuclear tests of any kind and 
earnestly requests the nuclear Powers not to deploy such weapons of mass 
destruction.

2022nd plenary meeting,
16 December 1971-

The General Assembly, ,

Recognizing the urgent need for the cessation of nuclear and thermonuclear 
weapons tests, including those carried out underground,

Recalling that this subject has been included in the agenda of the General 
Assembly every year since 1957,

Recalling in particular its resolutions 9lk (X) of l6 December 1955,
1762 (XVII) of 6 November I962, I9IO (XVIIl) of 27 November 196З, 2032 (XX) of 
3 December I965, 21бЗ (XXl) of 5 December I966, 23к3 (XXII) of I9 December I967, 
2k55 (XXIII) of 20 December I968, 2б0к (XXIV) of l6 December I969 and 2ббЗ (XXV) 
of 7 December 1970,

Expressing serious concern that the objectives of those resolutions have not 
been fulfilled.

Noting with regret that all States have not yet adhered to the Treaty 
Banning Nuclear Weapon Tests in the Atmosphere, in Outer Space and'under Water, 
signed in Moscow on 5 August 196З, ¿/ and that some continue to test in the 
atmosphere,

3̂f United Nations, Treaty Series, vol. k80 (1963), No. 696k.



Taking into account the determination expressed hy the parties to that Treaty 
to continue negotiations to achieve the discontinuance of all test explosions of 
nuclear weapons, for all times,

Noting the appeal for progress on this issue, made hy the Secretary-General 
in the introduction to his report on the work of the Organization, ^/

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

Having considered the special report submitted by the Conference of the 
Committee on Disarmament 5./ in response to General Assembly resolution 2ббЗ В (XXV),

1. Stresses anew the urgency of bringing to a halt all nuclear weapon 
testing in all environments by all States ;

2. 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 and meanwhile to refrain from testing in the environments 
covered by that Treaty;

3. Calls upon all Governments that have been conducting nuclear weapon 
tests, particularly those of parties to the Treaty Banning Nuclear Weapon Tests 
in the Atmosphere, in Outer Space and under Water, immediately to undertake 
unilateral or negotiated measures of restraint that would suspend nuclear weapon 
testing or limit or reduce the size and number of nuclear weapon tests, pending 
the early entry into force of a comprehensive ban on all nuclear weapon tests in 
all environments by all States;

k. Urges Governments to take all possible measures to develop further, and 
to use more effectively, existing capabilities for the seismological identification 
of underground nuclear tests, in order to facilitate the monitoring of a 
comprehensive test ban;

5. Requests the Conference of the Committee on Disarmament to continue as a 
matter of highest priority its deliberations on a treaty banning underground 
nuclear weapon tests, taking into account the suggestions already made in the 
Conference, as well as the views expressed at the current session of the General 
Assembly;

6. Requests particularly Governments that have been carrying out nuclear 
tests to take an active and Constructive part in developing in the Conference of 
the Committee on Disarmament, or in any successor body, specific proposals for an 
underground test ban treaty;

7- Expresses the hope that these efforts will enable all States to sign, in 
the near future, a treaty banning xmdergroiand nuclear weapon tests.

2022nd plenary meeting, 
l6 December 1971•

V  A/8401/Add.l and Add.l/Corr.l. 
5/ A/81+57, sect. III.
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2829 (XXYI).

RESOLUTION ADOPTED BY THE GENERAL ASSEMBLY

/on the report of the First Committee (A/8581//

Establishment, within the framework of the International 
Atomic Energy Agency, .of an international service for , 
nuclear explosions for peaceful purposes under 
appropriate international control

The General Assembly,

Recalling its resolution 2665 (XXV) of 7 December 1970,

Having considerad the report of the International Atomic Energy Agency on the 
e.stablishraent, within the framework of the International Atomic Energy Agency, of 
an international service for nuclear explosions for peaceful purposes under 
appropriate international control, 1̂ /

Noting with satisfaction that the International Atomic Energy Agency has 
demonstrated its efficiency with regard to promoting co-operation in the peaceful 
uses of nuclear energy.

Noting further that the'International Atomic Energy Agency, in accordance with 
its statute, is an appropriate organ to exercise functions of an international 
service for the peaceful uses of nuclear explosions, taking into account the 
relevant provisions of the Treaty on the Non-Proliferation of Nuclear Weapons, 2_/

1. Commends the International Atomic Energy Agency for its intensive work 
on problems in connexion with nuclear explosions for peaceful purposes;

1/ See International Atomic Energy Agency, Annual Report,
1 July 197О-ЗО June 1971 (Vienna, July 1971), paras. 9̂4 and 95; transmitted 
to the Members of the General Assembly by a note of,the Secretary-General 
(A/838U). ' ■ .

^/ See General Assembly resolution 2373 (XXIl), annex.



2. Requests the International Atomic Energy Agency to continue its 
activities in this field and to study ways and means of establishing, within its 
framework, a service for nuclear explosions for peacefiiL purposes under 
appropriate international, control ;

3. Invites the Director-General of the International Atomic Energy Agency 
to submit, in his annual report to the General Assembly, information on further 
developments and on the progress made in this regard.

2022nd plenary meeting, 
l6 December 1971.
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2830 (XXVI).

RESOLUTION ADOPTED BY THE GENERAL ASSEMBLY

/on the report of the First Committee (A/8582_)_/

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)

The General Assembly,

Recalling its resolutions I9II (XVIIl) of 27 November 196З, 2286 (XXIl) of 
5 December I967, 2к5б В (XXIII) of 20 December I968 and 2666 (XXV) of 
7 December 1970,

Recalling in particular that in its resolution 2286 (XXIl) it declared that 
the Treaty for the Prohibition of Nuclear Weapons in Latin America (Treaty of 
Tlatelolco) constituted an event of historic significance in the efforts to prevent 
the proliferation of nuclear weapons and to promote international peace and 
security and that in its resolution 2666 (XXV) it repeated the appeals which on two 
previous occasions it had addressed to the nuclear-weapon States to sign and ratify 
Additional Protocol II of the Treaty as soon as possible and urged them to avoid 
further delay in the fulfilment of such appeals,

1. Reaffirms its conviction that, for the maximum 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 
commitments likewise undertaken in a formal international instrument which is 
legally binding, such as a treaty, convention or protocol;

2. Notes with satisfaction that the United States of America deposited its 
instrument of ratification of Additional Protocol II of the Treaty for the 
Prohibition of Nuclear Weapons in Latin America on 12 May 1971, thus becoming a 
State party to the Protocol, as the United Kingdom of Great Britain and Northern 
Ireland has been since 11 December 19б9;



3. Deplores the fact that the other nuclear-weapon States have not yet 
heeded4he urgent appeals which the General Assembly has made in three different 
resolutions and'urges them once again to sign and ratify without further delay 
Additional Protocol II of the Treaty for the Prohibition of Nuclear Weapons in 
Latin America;

U. Decides to include in the provisional agenda of its twenty-seventh session 
an item entitled "Implementation of General Assembly resolution 2830 (XXVI) 
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 transmit the present resolution to the 
nuolear-weapon States and to inform the General Assembly at its twenty-seventh 
session of any measure adopted by them in order to implement it.

2022nd plenary meeting, 
l6 December 1971.
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RESOLUTION ADOPTED BY THE GENERAL ASSEMBLY

/on the report of the First Committee (А/8583//

2831 (XXVl). Economic and social consequences of the armaments 
race and its extremely harmful effects on world
peace and security

The General Assembly,

Concerned about the ever spiralling arms race and military expenditures, which 
constitute a heavy burden for all peoples and have extremely harmful effects on 
world peace and security.

Deeply convinced that the common aspirations of mankind for peace, security 
and progress require the urgent cessation of the arms race, particularly of the 
nuclear arms race, and the reduction of military expenditures, as well as the 
adoption of effective measures leading towards general and complete disarmament.

Considering that a halt in the arms race and a significant reduction of 
military expenditures would promote the social and economic development of all 
countries and would increase the possibilities of providing additional resources 
to developing countries.

Recalling its resolution 2бб7 (XXV) of 7 December 1970, in which it requested 
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,

1. Welcomes with satisfaction the report of the Secretary-General on the 
economic and social consequences of the arms race and of military expenditures ^/ 
and expresses the hope that it will help to focus future disarmament negotiations 
on nuclear disarmament and on the goal of general and complete disarmament \mder 
effective international control;

1/ A/8I+69 and Add.l.



2. Extends its thanks to the Secretary-General and to the consultant experts 
as well as to the Governments and international organizations that have rendered 
assistance’in the preparation of the report;

3- Requests the Secretary-General to arrange for the reproduction of- the 
report as a United Nations publication and to give it the widest possible 
publicity in ,as many languages as is considered desirable and practicable;

k. Recommends to all Governments the widest possible distribution of the 
report so as to acquaint public opinion in their countries with its contents, and 
invites the specialized agencies as well as intergovernmental, national and 
non-governmental organizations to use their facilities to make the report widely 
known ;

5. Recommends that tie conclusions of the report of the Secretary-General on 
the economic and social consequences of the arms race and of military expenditures 
should be taken into ассогщк in future disarmament negotiations;

6. Calls upon all States-to intensify their efforts during the Disarmament 
Decade with a view to promoting negotiations on effective measures for the 
cessation of the nuclear aims race at the earliest possible date and for nuclear 
disarmament, as well as on a treaty on general and complete disarmament under 
strict and effective international control;

7. Decides to keep' the item entitled "Economic and social consequences of 
the armaments race and its extremely harmful effects on world peace and security" 
under constant review and to place it on the provisional agenda of its twenty-eighth 
session.

2022nd plenary meeting, 
l6 December 1971-
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RESOLUTION ADOPTED BY THE GENERAL ASSEÎffiLY 

/on the report of the First Committee (А/8з8Ь]_/

2832 (XXVI). Declaration of the Indian Ocean as a zone of peace

The General Assembly,

Conscious of the determination of the peoples of the littoral and hinterland 
States of the Indian Ocean to preserve their independence, sovereignty and 
territorial integrity, and to resolve their political, economic and social problems 
under conditions of peace and tranquillity.

Recalling the Declaration of the Third Conference of Heads of State or 
Government of Non-Aligned Countries, held at Lusaka in September 1970, calling 
upon all States to consider and respect the Indian Ocean as a zone of peace from 
which great Power rivalries and competition as well as bases conceived in the 
context of such rivalries and competition should he excluded, and declaring that 
the area shotild also he free of nuclear weapons.

Convinced of the desirability of ensiiring the maintenance of such conditions 
in the Indian Ocean area hy means other than military alliances, as such alliances 
entail financial and other obligations that call for the diversion of the limited 
resources of the States of the area from the more compelling and productive task, 
of economic and social reconstruction and could further involve them in the 
rivalries of power blocs in a manner prejudicial to their independence and freedom 
of action, thereby increasing international tensions.

Concerned at recent developments that portend the extension of the arms race 
into the Indian Ocean area, thereby posing a serious threat to the maintenance of 
such conditions in the area.

Convinced that the establishment of a zone of peace in the Indian Ocean would 
contribute towards arresting such developments, relaxing international tensions 
and strengthening international peace and security,



Convinced further that the establishment of a zone of peace in an extensive 
geographical area in one region could have a beneficial influence on the 
establishment of permanent universal peace based on equal rights and Justice for 
all, in accordance with the purposes and principles of the Charter of the 
United Nations,

1. Solemnly declares that the Indian Ocean, within limits to be determined, 
together with the air space above and the ocean floor subjecent thereto, is 
hereby designated for all time as a zone of peace;

2. Calls upon the great Powers, in conformity with this Declaration, to 
enter into immediate consultations with the littoral States of the Indian Ocean 
with a view to:

(a) Halting the further escalation and expansion of their military presence 
in the Indian Ocean;

(b) Eliminating from the Indian Ocean all bases, military installations and 
logistical supply facilities, the disposition of nuclear weapons and weapons of 
mass destruction and any manifestation of great Power military presence in the 
Indian Ocean conceived in the context of great Power rivalry;

3. Calls upon the littoral and hinterland States of the Indian Ocean, the 
permanent members of the Security Council and other major maritime users of the
Indian Ocean, in pursuit of the objective of establishing a system of universal
collective security without military alliances and strengthening international 
security through regional and other co-operation, to enter into consultations 
with a view to the implementation of this Declaration and such action as may be 
necessary to ensure that:

(̂ ) Warships and military aircraft may not use the Indian Ocean for any 
threat or use of force against the sovereignty, territorial integrity and 
independence of any littoral or hinterland State of the Indian Ocean in 
contravention of the purposes and principles of the Charter of the United Nations ;

(b) Subject to the foregoing and to the norms and principles of international
law, the right to free and unimpeded use of the zone by the vessels of ail nations 
is unaffected;

(c) Appropriate arrangements are made to give effect to any international 
agreement that may ultimately be reached for the maintenance of the Indian Ocean 
as a zone of peace;

k. Requests the Secretary-General to report to the General Assembly at its 
twenty-seventh session on the progress that has been made with regard to the 
implementation of this Declaration;

5. Decides to include in the provisional agenda of its twenty-seventh 
session an item entitled "Declaration of the Indian Ocean as a zone of peace".

2022nd plenary meeting, 
l6 December 1971.
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RESOLUTION ADOPTED BY THE GENERAL ASSEMBLY 

/without reference to a-Main Committee (A/L.659 and Add.lJ;_/

2833 (XXVI). World Disarmament Conference

The General Assembly,

Conscious of the responsibility of the United Nations under the Charter for 
disarmament and the consolidation of peace.

Convinced that all peoples of the world have a vital interest in the success 
of disarmament negotiations.

Believing that it is imperative that all States exert further efforts for 
the adoption of effective measures of disarmament and, more particularly, nuclear 
disarmament,

Believing also' that a world disarmament conference could promote and facilitate 
the realization of such aims,

1. Expresses the conviction that it is most desirable to take immediate 
steps in order that careful consideration be given to the convening, following 
adequate preparation, of a world disarmament conference open to all States;

2., Invites all States to communicate to the Secretary-General, before 
31 August 1972, their views and suggestions on any relevant questions relating to 
a world disarmament conference, in particular the following:

(â) Main objectives;
(_b) Provisional agenda;
(c_) Site favoured;
(¿) Date and contemplated duration;
(e.) Procedures to be adopted for carrying out the preparatory work:
(̂ ) Relationship to the United Nations;



a /r e s/2833 (rXVl) 
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3. Requests the Secretary-General to submit to the General Assembly at its 
twenty-seventh session a report containing the views and suggestions communicated 
to him;

k. Decides to include in the provisional agenda of its twenty-seventh 
session an iten entitled "World Disarmament Conference'’.

2022nd plenary meeting, 
16 December 1971.
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Letter dated 2 March 1972 from the Representative 
of Mexico to the Special Representative of the 

Secretary-General of the United Nations

I request you, Sir, to reproduce as a document of the Conference of the Committee 
on Disarmament the Joint Conmíuniqué on the estahlishment of diplomatic relations 
between the United States of Mexico and the People's Republic of China, signed in 
New York on 14 February 1972, in virtue whereof that document contains a declaration 
hy the Chinese Government on nuclear-weapon-free zones, and specifically on the 
zone established hy the Treaty for the Prohibition of Nuclear Weapons in- Latin America 
(Treaty of Tlatelolco) v/hich, as you know, is one of the subjects on the Conference 
agenda.

I take this opportunity to reiterate to you, Sir, the assurances of my highest 
consideration.

(signed) ALFONSO GARCÍiv ROBLES 
Leader of the Mexican Delegation ,to the 

Committee on Disarmament
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JOINT COMfromQÜE ON THE ESTABLISHMENT OP DIELOMÍ.TIC RELATIONS 
BETWEEN THE UNITED STATES OP MEXICO AND 

THE PEOPLE'S REPUBLIC OP CHINA

The Permanent Representatives of the United States of Mexico and of the 
People's Republic of China to the United Nations, as a result of negotiations carried 
out with due authorization from their respective Governments, have agreed upon the 
followings

1. In accordance г/îth the principles of Juridical equality of the States, 
mutual respect for their sovereignty, independence and territorial integrity, non
aggression, and non-intervention in their internal or external affairs, the Governments 
of the United States of Mexico and of the People's Republic of China have decided to 
establish diplomatic relations, effective from this date, and to exchange Ambassadors 
as soon as possible.

2. The Mexican Government and the Chinese Government have agreed to mutually 
provide all necessary assistance for the establishment of diplomatic missions in their 
respective capitals and the performance of their functions, on the basis of equality 
and reciprocity and in accordance v/ith international law and practice.

3. The Chinese Government supports the Just position of Mexico and other
Latin American States on the establishment of a nuclear-weapon-free zone in Latin America 
and holds that all nuclear-weapon States should undertake the obligation not to use 
nuclear weapons against the zone or States mentioned above. The Mexican Government' 
takes note with appreciation of this position of the Chinese Government.

(signed) (signed)
Alfonso Garcia Robles Huang Hua

Permanent Representative of the Permanent Representative of the
United States of Mexico to the People's Republic of China to

United Nations the-United Nations

New York, N.Y., 14 February, 1972
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MEXICO
Working paper containing a list of the docmnents of the 

Committee on Disarmament relating to the Treaty for the Prohibition 
of Nuclear Weanons in Latin America (Treaty of Tlatelolco) and of the “state

ments by the Mexican delegation dealing wholly or partially with
that treaty

I. Documents
Symbol Title Date
ENDC/186 Final Act of the fourth session of the Preparatory

Commission for the Denuclearization of La.tin
America  ...............................  21 Februaiy I967

ENDC/241 Mexico. Establishment of nuclear-free zones.
V/o,rking document  .....................  . , . . 24 Iferch I969

CCD/268 Mexico. Report on the First Session of the
General Conference of the Agency for the 
Prohibition of Nuclear Weapons in Latin America
(OPANAL)   15 September I969

CCD/241/ Mexico. Establishment of nuclear-free zones.
Aññ 1* Working document. Addendum................... . 2 March 1970
CCD/342, Mexico. Working paper on some basic facts

relating to the Treaty for the Prohibition of 
Nuclear Weapons in Latin America (Treatjr of
Tlatelolco) and its Additional Protocol II . . .  1'9 August 1971

CCD/358 Mexico. Letter dated 2 March 1972 from the
Representative of Mexico to the Special 
Representative of the Secretary-General of the 
United Nations....................‘.............. 2 March 1972
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Date
II. Statements by the Mexican delegation 

Record Paragraphs'
1967 21 February ENDC/Fr.287 47-77

21 March ENDC/PV.295 2-24

18 May ENDC/PV.297 51-55

19 Septemuer ENDC/FV.331 2-26
1968 15 February Ж0С/Р7.3б5 2-13

6 March ENDC/PV.374 2-25

13 August ENDC/PV.389 36-61

1969 10 April ENDC/PV.402 2-39
29 April ENDC/PV.407 24-25

3 July ENDC/FV.416 42-49

9 September ЕШ)С/Р7.435 2-7
30 Sept'ember ENDC/PV.448 42-54 and 97

1970 17 February CCD/PV.449 61-99
26 February ccd/p v .453 51-46

2 April CCD/FV.46I 58-40 .
1971 23 February ccd/p v .495 71-75

22 April CCD/PV.510 75-78

13 May CCD/PV.516 58

27 July CCD/pv.524 46-48

19 August CCD/PV. 531 25-31



OCD/ЗбО 
20 March 1972

Original: ENGLISH

' MITED STATEQi OF AMERICA
Work Prcgram regarding negotiations 
on prohibition of chemical weapons

I. INTRODUCTION
This paper sets forth some of the considerations that are relevant to the question 

of prohibition of chemical weapons. It deals primarily with lethal chemical arfare 
agents. The paper does not attempt to treat all of the many factors which we or 
others may feel are important with respect to these agents or offer final judgements 
on those questions that are discussed. The delegation hopes that the material 
presented will stimulate further discussion and assist the Committee towards reaching 
a consensus regarding those considerations that are important to successful negotiations.
II. SCOPE

This section (a ) sets forth major categories of types of agents and precursors 
describing a number of factors which appear to the US delegation relevant to their 
consideration in the context of arms limitation, (b ) describes possible ways of 
defining substances that might be controlled, and (C) sets forth and discusses classes 
of activities pertaining to chemical weapons programs together with relevant arms 
limitation considerations.

A, Major categories of substances related to chemical warfare include the 
following:

1. Single-purpose agents. These agents have no large-scale uses except 
in chemical warfare. Modem agents in this category, such as organophosphorus 
compounds, are extremely toxic. Some older agents, which caused a number of deaths 
in World War I, also fall into the "single-purpose" category.

2. "Dual-purpose" agents are chemicals which are commonly used for 
civilian purposes, but which might also be used as CT agents. Phosgene, chlorine, 
and hydrogen cyanide are well-known examples of substances in this category and were



utilized widely in the first World War. The extent of the civilian uses of these 
agents was described in a working paper (CCD/283) submitted earlier by the US 
delegation.

3. Precursors. Intermediates of-modem agents may or may not have 
civilian applications. Hiosphorus.trichloride, for example, a key precursor in 
the production of organophosphorus. nerve-.agents, is widely used as an intermediate 
in the manufacture of pesticides and plasticizers. Under present cóh4itÍ.ons.,_. agent 
intermediates do, not assume immediate military significance until pro'cessed further 
into an,.agent, but binary devices, by using agent intermediates as weapons components, 
could blur this distinction.

Б. Definitions of Controlled Substances
The following general criteria offer various possibilities for defining 

chemical substances which might be used for chemical warfare;
1. General Æoxicity Standard. Modern lethal agents are in general much 

more toxic to humans than are pesticides or other chemicals used in the civilian 
sector. A standard related to the toxicity of present-day nerve agent's would 
exclude, for all practical purposes, chemicals which have civilian uses. However, 
allowance should be made for the fact that a number of super-toxic compounds have 
legitimate medical applications. If a toxicity standard were adopted it might be 
necessary to provide for a uniform laboratory method of determining the toxicity 
of a compound. The kind of animals to be used, their number and weight, the 
method of application of the chemical, and extrapolation of effects to humans, are . 
among the factors which would have to be dealt with. Questions regarding the 
application of a toxicity standard might he referred to intemational 
consultative body or some other appropriate international body,

2. Identification of Spécifie Agents. Many•chemical substances which ■ 
have been used in warfare or developed for weapons purposes are generally known. 
Although a comprehensive list of these kno\m agents by name and specific structural 
formula might include the majority of agents in current arsenals, there is no way 
at present to know whether such a list would;include all the major agents in the 
arsenals of states or under development.



5* General Structural Formula. All presently identified nerve agents 
are organophosphorus compounds which exert their toxic effect hy inhibition of the 
enzyme acetylcholj.nesterase. Consi'derat-e information is c,railable on the 
relationship between chemical structure and ability to inhibit acetylcholinesterase.
A general struot'i.-'.ral formtila might he de'vel.oped which would describe the spectrum 
of organophosphorus compounds which could he used as lethal agents but would not 
include compounds used as pesticides. One possibility is the formula presented in 
CCD/320 by the delegation of the Netherlands.

4* Criterion Based on Purpose. The Biological Weapons Convention relies
on a general foimulation which prohibits agents "of types and in quantities that have 
no justification for .prophylactic, protective or other peaceful purposes". This 
definition is both comprehensive and simple. Such a definition by itself, however, 
could be insufficiently precise for effective application to chemicals which are 
produced in extremely large quantities for peaceful purposes.

5. Combination of Methods. Having various possible prohibitions in 
mind, the Coimnittee might consider what combination or combinations of criteria 
could he appropriate. The advantages might he weighed of using a purpose criterion, 
accompanied by one or more of the other forms o'f definition described above. If 
differing prohibitions were to be considered for various categories of agents, 
definitions would be needed which could distinguish such categories from one another. 
For example, with respect to prohibitions covering the most lethal types of agents, 
a definition miglv'-; include, in addition to a purpose criterion, reference to 
structural formulas of known, agents and specification of toxicity levels. Binary 
components, however, may not be readily distinguishable from many industrial 
chemicals either hy their structural formula or toxicity. If such intermediates 
were to he considered, because of their potential militarjr importance, for specific 
prohibitions, it might be desirslole to consider a definition that was based on the
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purpose criterion and a list of known substances. There are, of course, advantages 
and disadvantages to all of the various possible 'defini'tions and their combinations, 
which should be carefully considered by th Committee as it moves forward in its 
work on questions concerning CW prohibitions.

6. Maintaining Effective Défini-tions. The Committee might consider ways 
in which definitions could be kept current. Examples of possible technological 
developments which could affect the adequacy of definitions in future circumstances 
are:

(a) Development of very toxic chemicals with non-military uses;
(h) Development of binary weapons with "dual-purpose" chemical

component s;
(c) Development of non-military uses for substances similar to 

present nerve agents;
(d) Development of chemical compounds which have potential military 

utility but which do not clearly meet traditional criteria for determining controlled 
substances. In view of these possibilities, consideration might he given to the 
most appropriate means for continuing or periodic future consultations to help insure 
that the scope of substances to be controlled remains effectively defined, with 
updating as necessary.

^• Scope of Activities \'/hich Might Be Controlled
The Committee should give consideration to the various classes of 

activities pertaining to chemical weapons programs together with relevant arms 
limitation factors.

.1. Production of Agents is a key element in acquiring and, over the long 
run, in maintaining a chemical warfare capability. The current process cf manufacture 
of modern lethal agents is a sophisticated one carried out in highly specialized 
facilities. These characteristics give rise to important considerations bearing on 
the question of nerve agent production controls:



(a) Initiating nerve agent production is a complex task. Considerable 
time is required to construct a new agent plant, convert another chemical facility to 
agent production, or even to reactivate an agent plant which has been shut down for 
more than a short period. The engineering difficulties which must be overcome,are 
considerable. The cost of establishing a nerve agent manufacturing facility of
the type used in the past is many times greater than for a.production facility for 
commercial chemicals. These considerations may not he fully applicable in the 
case of production of components for binary weapons.

(b) While it may be reasonable to assume that there are relatively
few chemical facilities which might be used at the present time to make organophosphorus 
chemical warfare agents, information is insufficient to determine which facilities in 
fact have this c-apability and have been engaged in agent production.

In' the case of nerve agent production facilities, possibilities for 
demilitarization range from closing or "mothballrng" plants to conversion or 
destruction. Measures vhiich might be useful in ensuring that required actions were 
taken are discussed below in the verification section.

2. Production of Weapons
(a) Chemical munitions manufacture uses substantially the same type

of metal-processing facilities used to make casings for conventional weapons. Pilling 
of munitions with agent, on the other hand, characteristically is a highly specialized 
process carried out under stringent safety and security controls. The filling of 
chemical munitions with nerve agent would normally be carried out at or near the 
agent production facility, where appropriate conditions for handling highly toxic 
materials would already exist. This would be a lesser consideration in the filling 
of munitions using less toxic materials such as chlorine, phosgene or possible 
components of binary weapons.

(b) In considering possible approaches to prohibiting production 
of chemical weapons, the question of munitions might assume varying importance 
depending on the nature of,the agents being utilized;



(i) Dual-Purpose Agents. A great many covintries would, of 
course, continue to possess.production facilities for, and large quantities of, 
such chemicals as ohlorine. and phosgene fox' peaceful industrial uses after any 
chemical weapons agreement. Such production faoilities, or, current stocks, could 
be utilized at anytime for making weapons. Thus the activity which it seems most 
relevant to restrict in this area would be production of munitions rather than 
production of agents.

(ii) Nerve Agents. On the other hand, in the case of knovm 
nerve agent munitions, the agents themselves do not have large-scale peaceful uses, 
and their possession in any quantity, even when not filled, in munitions, has 
military significance. Thus, controls affecting production of agents would, appear 
to he of particular importance in cornexion with such weapons as those using nerve 
agents.

3. Stockpiling. Possession of stocks of chemical weapons is essential to 
maintenance of an immediate chemical capability. While there is evidence which 
suggests the existence of substantiel quantities of chemical arms in present day 
arsenals of several nations, storage of chemical weapons hy its nature is not a 
readily id.entiflahle activity. Several considerations seem pertinent in relation to 
stockpiling:

(a) There is general uncertainty over the size and. composition of 
chemical weapons stocks in existence.

(h) A capability to retaliate promptly in kin I to a chemical attack 
is one deterrent against initiation of chemical warfare.

(c) Destruction or demilitarization of stocks, given the toxic nature 
of modern agents, requires time-consuming and. carefully controlled processing und,er 
stringent safety precautions. To ensure^that none of the toxic agent escapes into 
the invironmeht, a destruction facility must he operated, under the principle of 
"total containment". Another major concern is the disposal of the end.-prod.ucts of 
the agent destruction. These end.-products, while relatively non-toxic in themselves, 
might have a serious ad.verse effect if introduced into the environment in large 
quantities.
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4. Research and Development
(a) Research. Certain lethal agents were an accidentai by-product 

of industrial insecticide research conducted, in civilian laboratories. It may be 
difficult to tell from the nature of research on toxic substances whether or not 
such research is part of a military programme. It may also be difficult to 
d.istinguish many aspects of research for offensive purposes from research for 
defensive or prophylactic purposes. At the same time, it is possible that a number 
of countries will attach importance to the continuation of research for defensive 
purposes.

(b) Development of promising C¥ agents and of means&г disseminating 
them are explicitly military activities and. go beyond the stage necessary for design 
of d.efensive measures. However, development, like research, is an activity of low 
visibility.
HI. VERIFICATION

The Committee faces a number of important questions with respect to possible 
means of verification, both national and. international. This section sets forth a 
number of considerations (a) on the relationship between the scope of prohibitions 
and. verification, and (b) regarding the feasibility of possible specific verification 
elements such as (l) seals and. monitoring devices, (2) information exchange, (3) 
d.eclarations; (4) remote sensing d.evices, (5) inspection visits, and. (6) monitoring 
of imports and shipments 01 certain specific materials.

A. Relationship Between Verification and Scope
Various possible combinations of C¥ prohibitions would, be likely, in ord.er 

to be effective, to require various measures of verification. Comprehensive 
prohibitions would, by d.efinition, most completely limit chemical warfare capabilities. 
Moreover, comprehensive prohibitions, by covering mans'- aspects of C¥ activities, would, 
tend, to reinforce each other. On the other hand., there may be some factors which 
would warrant the Committee's consideration of. the relative merits of a phased, 
approach in which some activities are prohibited initially and. other activities at 
subsequent stages. For example, 3. simultaneous probAbition of prod.uction of certain 
agents or weapons, together with a requirement for complete d.estruction of any 
existing stocks of those agents or weapons, might require a higher d.egree of



авнигалсе of compliance than if prohibitions were placed initially on production alone. 
As indicated earlier, possession of a retaliatory C¥ capability has been generally 
considered to provide one deterrent to the first-use of chemical weapons by others.
A state possessing chemical weapons could, feel that it required a very high degree 
of assurance that others would be taking the same steps it-was to take, before agreeing 
to prohibitions which, when implemented, would, leave it v/ith no ability to retaliate 
promptly. Thus, one possible way some states might be satisfied with a somewhat 
lower level of initial assurance would be if the disarmament process took place 
in stages, that is, in the example vinder discussion, if production of certain classes 
of agents or weapons were prohibited initially while destruction of stockpiles were 
to take place in a subsequent stage.

B. Verification Elements
1. Seals and. I-îonitoring Devices. The possibility exists of assuring 

that CW activity does not take place at "mothballed" facilities through the use of 
seals or monitoring devices of the types which have studied in connexion viith
nuclear safeguards. This possibility has particular relevance with respect to a 
phased, process in which CV/ prod.uction facilities are shut dovm but not initially 
dismantled. During the last session of the CCD, the d,elegation of the United States 
submitted a working paper (CCD/332) which describes the nature and possible utility 
of sealing and. monitoring d.evices.

2. Information Exchange. Given the complexity, and the prospects for 
growth and change in the chemical industry throughout the world, provisions for 
infoj^nation exchange might play a useful role in verifying chemical vreapons 
limitations. Consid.eration might be given in the Committee to the types of 
information which would he helpful. Possibilities might include information 
regarding; (a) quantity, types,and uses of organophosphorus products; (b) quantity, 
types,̂  and. uses of d.ual purpose chemicals; and. (c) intended, use of major new 
chemical production facilities.

3. Declarations. Two types of d.eclarations which might be consid.ered in 
connexion with chemical weapons prohibitions are:



(a) Declarations Regarding Activities. The Coimnittee might exenine 
the utility of periodic declarations regarding activities relevant to an agreement as 
one means to help reinforce implementation of an agreement, ^or example, annual 
statements by parties, having the eiiec'c of affirming their compliance with an agreement, 
might he considered. The Committee.might examine whether declarations which set forth 
annual national production figures for substances limited by an agreement would offer 
to parties an additional degree of assurance of continuing observance of an agreement.
In the case of. a prohibition of nerve-agent production, for example, it would he 
expected that parties would register zero production or a very smadl anount destined 
for scientific research. To emphasize a. party's continuing commitment to an agreement, 
such declanatnons might he endorsed or issued at the highest govermentad level.

(h) Decla radions of Fanilities. Declarations might also he considered 
that could he helpful in increasing the effectiveness of various means of verification. 
For example, submission by parties of lists identifying and locating facilities capable 
of handling highly toxic materials would he of help in verifying prohibitions of 
production. IVhat types of facilities mi^t he included in such lists, and whether the 
lists should contain suppilementa,! information regending past and present antivlty at 
particular installations, could he a subject to be examined within the Committee.

4« Remote Sensiiv; Devices. The question of possible utility of remote 
sensing devices to detect evidence of CW activity is" being studied in various countries. 
The present level of sensor technology, however, does not appear to offer significant 
prospects, in the near future, for the development of long-range sensors that could 
detect evidence of the manufacture or storage of chemical age_.ts. The two principal 
problems in this respect are the difficulty of achieving sufficiently great sensxtivity 
over large distances and. the fact that .substances resulting from prohibited and non- 
prohihited activities may give closely similar readings.

5* Inspection Visits. The Committee should consider possibilities for 
on-the-scene verification, including such questions as how locations to he visited 
are chosen and what might he expected to take place during a visit. An on-the-scene 
inspection hy technically qualified personnel may he the most efficient and direct way 
of resolving a serious question concerning implementation of chemical prohibitions 
at a given site.

6. Monitoring of Imports and Shipments. Certain chemical substances have 
limited commercial application. A disproportionate increase in imports or shipments 
cf these materials might he significant in verifying observance of an agreement.



IV. Ш Т Е Ш А Т Ю Ш А  ORG/JTlZATlONliL COMSIDEB/iTIOHS
A тлпЪег of questions pertaining to international organizational considerations 

could have possible relation to measures ccp.taining piwhibitiens on chemical weapons.
This section discusses (a ) .possible consultative arrangements, (b ) relationship to 
the Security Council of the United Nations, and (c) the usefulness of provisions for 
periodic review. The consideration of those questions, as well as those in part V 
below, г/ould of course be significantly affected by the manner in which questions in 
the preceding sections, pertaining to scope and to verification, were handled.

A. Consultative Body
In assessing which approaches to the achievement of restraints on chemical 

weapons are promising алй which are not, consideration might be given, at an appropriate
stage in the work of the Committee, to whether establishment of a standing consultative
body would be helpful and, if so, what its role might be. Vflhile recent multilateral 
arms control agreements have not established or defined special roles for a body of 
this sort, a consultative group might be able to perform constructive functions in 
connexion with an-agreement on chemical weapons. Given the complexities and difficulties 
of CV/ verification problems, provision for a consultative body might offer some additional 
element of assurance to potential parties to an agreement. Participation in the 
consultative hody of appropriate governmental, military, and scientific representatives 
might in itself establish increased international confidence, understanding, and 
co-operation in dealing with problems inherent in the implementation of restraints 
on C¥.

1, Possible Functions.
(a) One function of a consultative body might be to keep abreast,

through the participation of appropriate military and scientific experts, with the 
military potential of various advances in chemistry. Such a function on the part 
of a consultative body might be particularly relevant if a chemical weapons agreement 
defined controlled substances using such criteria as a general toxicity standard and/or 
identification of specific agents. A consultative body might perfoam the function 
of reviewing questions regarding new chemical substances and of making such determinations 
as whether a particular commercially produced substance (i) fell within an agreed 
toxicity or formula criteria, (ii) should be classified as single-purpose or as dual- 
puïpose, (iii) should be considered a precursor; and whether in light of these 
assessments the substance should be classified as one controlled or proscribed by the 
relevant definitions.



(ъ) Another possible role toiich might be considered for a consultative 
body could be in helping to assure parties to a, treaty that its provisions were being 
carried out. Such a body might, for exampliï, be the recipient of reports from parties 
to a treaty regarding their compliance with its provisions for destruction of existing 
stocks of lethal chemical agents and chemical weapons. It might also receive information 
reports on the intended use of organophosphorus substances produced by parties and. on 
the use of certain categories of existing and new chemical production facilities. A 
consultative body might, also receive questions from parties regarding .implementation 
or observance of the G¥ agreement. In this connexion the consultative body might be 
the locus for arrangirg inspection, visits to clarify an ajmbigucus situatio.n and to 
restore confidence that an agreement was being observed..

2. Organizational Considerations.
(a) Operations. It would be necessary to consider in aiivance of 

determining whether to establish a consultative body the way in which it might perform 
the functio.ns expected of it. Attention would need to be devoted to questions such
as the powers that a consultative body might have tp initiate actions, to make 
.recommendations, and to solicit the co-operation of parties in the resolution of. any 
problems that might arise. It would also be necessary to consider such practical 
questions as funding, headquarters, sta,ff, and types of services to be provided. Parties 
to an agreement would naturally wish to avoid unnecessary costs in implementing any 
agreements in the CW area and would not wish to establish a new international organization 
or assign new functions to an existing organization unless substantial benefits could 
be expected in the solution of problems involved in implementing the agreement.

(b) Membership, The question of membership and participation in such 
a consultative body would be an important one for potential parties to a.n agreement.
One possibility might he to agree that representatives of all parties to a CW agreement 
would be entitled to participate in ary consultative body concerned with the implementation 
of that agreement. However, a consultative body might itself determine how experts
would be selected for participation in its various activities.

(c) Relationship to Existing Organizations. Since a consultative body 
might be concerned with a range of issues varying from use of chemical substances for 
agricultural purposes to questions involving security and political issues, the 
relationship of such a body to existing international organizations might also be



considered. It might be useful to consider what ties a consultative body would need 
to have with-such offices as the United Nations Secretary-General or with the United 
Nations Security Council, the Ш А ted Nations General Assembly, or United Nations 
specialized agencies, and ho?/ these might best be provided' fO x ’ .

B. Relationship to the' Security Coxmcil
A rejmber of recent arms limitation treaties have contained provisions v/hich 

specifically recognize the pre-eminent role of the United Nations Security Council in 
dealing with matters affecting international peace and security. In view of the 
important security implications any new agreement restricting chemical weapons would 
have, members of the Committee may wish to consider whether it would be of value to 
reaffirm in an appropriate manner the right of parties to submit complaints of 
violation to the Security Council together with all possible evidence, and to set forth 
an undertaking by parties to co-operate in carrying out any investigations the 
Security Council might initiate.

C. Review Conference
The Committee might weigh the advantages of a periodic review conference 

as an additional means of assuring the continued effectiveness of a C¥ agreement. A 
review conference could conduct a broad examination of whether the purposes and 
principles of the agreement ?/ere being realized, talcing- into account particularly any 
new scientific and technology.cal developments relevant to the agreement. The 
discussion of issues and problems at a review conference could be of assistance to the 
subsequent work of any consultative body. Preparations for a review conference could 
be entrusted to a consultative body, if one had been established.
V. OTHER QUESTIONS

A number of other q'uestions could arise -in the course of consideration of possible 
prohibitions relating to chemical ?/eapons. These might include (a ) relationship to 
the Geneva Protocol, (b ) facilitation of intematiorial co-operation in the field of 
peaceful applications, (C) prolAbitions of assistance to third parties with respect 
to proscribed activities, (D) entry into force, (e ) duration and withdrawal, and 
(p) amendments.

A. Relationship to the Geneva Protocol
In connexion with the achievement of any new restrictions on chemical '.veapons 

a question will naturally arise as to the relationship between these restrictions and 
exist.tng restraints in the Geneva Protocol. Committee members may therefore wish to



consider whether any nevi agreement on chemical weapons should contain provisions noting 
the importance of the Geneva Protocol ал1 ensuring that nothing in the agreement could
he interpreted as in any vfay limiting or dt tracting from obligations assumed under the
Geneva Protocol.

Б. Facilitation of International Co-operation
In view of the fact that restraints on chemical weapons will have an 

important bearing, directly or indirectly, on activities in peaceful scientific and 
industrial areas, the Committee maydri-sh to consider whether it ?/ould be practical and
desirable for any new prohibitions to he accompanied by provisions that make clear
the intention of parties to co-operate vâth other states or international organizations 
in the further development and peaceful application of science in fields relating to 
the agreement. Provisions along these lines are contained in both the Biological 
Weapons Convention and the Treaty on the Non-Proliferation of Nuclear T/eapons, It 
would, therefore, seem logical to consider the desirability of appropriate provisions 
in the case bf restraints on chemical vreapons.

C. Assistance to Third Parties
Since parties to any new agreement v/ould be accepting restrictions on their 

activities, it xrould seem logical to consider the possibility of appropriate provisions 
pursuant, to which parties would agree not to assist or encourage any others to carry 
out activities limited by the nevf agreement. Such provisions, ivhich' have been 
included in recent multilateral arms control agreements, would reinforce the 
achievement of the broad purposes of any new agreement.

D. Entry Into Force
The question of how additional limitations on chemical v/eapons enter into 

force is important because a new agreement would affect weapons of established military 
significance. The Committee could consider whether a relatively large or a 
relatively limited number of ratifications ought to be necessary before a new agreement 
would enter into force. This question could have relationship not only to the 
possible scope of a new agreement hut also to the manner in which questions such as 
duration and withdrawal are handled.

E. Duration and Withdrav/al
The manner in which the questions of duration and v/ithdrawal are handled in 

any new chemical weapons agreement will have a relationship to the possible scope of any 
new prohibitions and the extent of reassurance provided to parties tlirough agreed means



of verification. These issues are in turn related to such questions as the overall 
stability of any new agreement and the extent of capability remaining in the hands 
of any nation to deter the initiation of chemical viarfare by others. Approaches to 
the question of duration could range from consideration of an agreement limited to a 
fixed number of years (with possibilities of continuation or renewal), to. an agreement 
of indefinite duration. Intermediate approaches might also be envisioned. Procedures 
for withdrawal could also vary, in part depending upon whether duration was limited or 
indefinite.

P. Anendment
Procedures for amendments could assume particular significance in the case 

of chenLÍcal weapons prohibitions. Chemical weapons and agents relate to a field of ■ 
science and technology which is rapidly expanding and which may undergo basic changes 
in the._future. Thus, technical aspects of prohibitions formulated in the light of 
technology existing in one decade could be significantly different in another decade. 
l?/hGtl).er amendments should be relatively easier or more difficult to adopt could also 
be related to the manner in which the issue of duration was handled.
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BULGARIA, CZECHOSLOVAKIA, HUNGARY, MONGOLIA, POLAND,
ROMANIA, UNION OP SOVIET SOCIALIST REPUBLICS

Draft Convention on the prohibition of the development, 
production and stockpiling of chemical weapons 

and, on their destruction

Bulgaria, the Byelorussian Soviet Socialist Republic, Czechoslovakia, Hungary, 
Mongolia, Poland, Romania, the Ukrainian Soviet Socialist Republic 

and the Union of Soviet Socialist Republics

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

complete disarmament including first of all the prohibition and elimination of all 
types of weapons of mass destruction —  nuclear, cheinical and bacteriological,

Convinced that the prohibition of the development, production and stockpiling of 
chemical weapons and their elimination, through effective measures, v/ill facilitate 
the achievement of general and complete disarmament under strict and effective 
international control.

Convinced of the importance and urgency of eliminating from the arsenals of 
States, through effective measures, such dangerous weapons of mass destruction as 
those using chemical agents.

Recalling that the Convention on the Prohibition of the Development, Production 
and Stockpiling of Bacteriological (Biological) and Toxin Weapons and on their 
Destruction affirms the recognized objective of effective prohibition of chemical 
weapons,

Recognizing the important significance of the Geneva Protocol of 1? June 1925 foi” 
the Prohibition of the Use in War of Asphyxiating, Poisonous or Other Gases, and of 
Bacteriological Me+hods of Warfare, and also the contribution which the said Protocol 
has already made, and continues to make, to mitigating the horrors of war.

Reaffirming their adherence to the principles and objectives of that Protocol 
and calling upon all States to ‘comply strictly with them,
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Recalling that the General Assembly of the United Rations has repeatedly, and 
particularly in resolution 2827A(XXVI) of 16 December 1971s condemned all actions 
contrary to the prin-'iples and objectives of the Geneva Protocol of 1? June 19255

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

Desiring also to contribute to the realization of the purposes and principles of 
the Charter of the Urdted Rations,

Determined, for the salce of all mankind, to exclude completely the possibility of 
chemical agents being used as weapons,

Convinced that such use would he repugnant to the conscience of mankind and that 
no efforT should be spared to minimize this risk,
Have agreed as follows:

ARTICLE I
Each State Party to this Convention undertakes never in any circumstances to 

develop, produce, stockpile or otherwise acquire or retains
(1) Chemical agents of types and in quantities that have no justification for 

peaceful purposes|
(2) Weapons, eq-uipment or means of delivery designed to use such agents 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 as possible but not'later than   months after the
entry into force of the Convention, all chemical agents, 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 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 manufacture or otherwise 
acqviire anj of the agents, weapons, equipment or means of delivery specified in 
Article I of the Convention.
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ARTICLE IV
Each State Party to this Convention shall, in accordance with its constitutional 

processes, take any necessary measures to prohibit and prevent development, production, 
stockpiling, acquisition or retention of the agents, weapons, equipment and means of 
delivery specified in Article I of the Convention, v/ithin the territory of such State, 
under its jurisdiction or under its control anyiihere.

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 relation to the objective of, 
or in the application of the provisions of, this Convention. Consultation and 
co-operation pursuant to this Article may also he undertaken through appropriate 
international procedures within the framework 'of the United Nations and in accordance 
with its Charter.

ARTICLE VI
(1) Any State Party to the Convention \fhich finds that any other State Party ds 

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 hy the Security Council.

(2) Each State Party to the Convention undertakes to co-operate in carxying out
any investigation which the Securitjr Council may initiate, in accordance with the 
provisions of the United Nations Charter, on the basis of the complaint received By 
the Council. The Security Council shall inform the Spates Parties to the Convention 
of the results of the investigation.

ARTICLE VII
Each State Party to the Convention undertakes to provide or support assistance, 

in accordance with the United Nations Charter, to any Party to the Convention which 
so requests, if the Security СогшсИ decides that such Party has been exposed to danger 
as a result of violation of this Convention,

ARTICLE VIII
Nothing in this Convention shall be interpreted as in any v/ay 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 ¥ar of Asphyxiating, Poisonous or Other 
Gases, and of Bacteriological Methods of Warfare, as well as under the Convention on 
the Prohibition of the Development, Production and Stockpiling of Bacteriological 
(Biological) and Toxin Weapons and on their Destruction.



ARTICLE IX.
(l) The States Parties to the Convention undertake t.p facilitate, and have the 

right to participate in,- the fullest possible.exchange of equipment,, materials and 
scientific and technological information for the use of chemical agents, for peaceful 
purposes. Parties, to- the Convention in a position to do so shall also co-operate in 
contributing individually or together with other States or international organizations 
to the further development and application of scientific discoveries in the field of 
chemistry for peaceful purposes..

(g). This Convention shall be implemented in a manner designed to avoid hampering 
the economio. or t,echnologieal development of States Parties to. the Convention or 
international eo-operation in the field of peaceful chemical activities, including 
the international exchange of chemical agents and equipment for the processing, use 
or production of chemical agents for peaceful purposes in accordance with the provisions 
of this Convention.

ARTICLE 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 Pe.rty on the date of acceptance by it of the amendments.

ARTICLE 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 Depositary 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 . are being realized. Such review shall take into account any new scientific 
and technological developments relevant to this Convention.

ARTICLE XII'
(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 withdrav/ from the Convention if it decides that extra
ordinary events, relatad to the subject matter of this Convention, have jeopardized 
the supreme, interests of its country. 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 noticeshall include a statement of the extraordinary events 
it regards as having jeopardized its supreme interests.
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ARTICLE XIII
(1) This Convention shall Ъе open to all States for signature. Any State which 

does not sign the Convention before its entr^ into force in accordance v/ith paragraph (3)
of this Article may accede to it at any time.

(2) Tliis Convention shall be subject to ratification by signatory States. 
Instruments of ratification and instruments of accession 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 instrments
of ratification by  _____ Governments, including the' Governments .-designated
as Depositaries of the Convention.

{4) For Steies 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 the receipt of other notices.

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

ARTICLE XIV
This Convention, the Chinese, English, Irench, 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 Depositaiy 
Govemments to the Governments of the signatory and acceding States.

In witness whereof the undersigned, duly authorized, have signed this Convention.

Done in ___________ copies at
this ___________________ day of___
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UNITED KINGDOM
Woricing paper on seismic yields of underground 

explosions - estimating yields of imderground explosions 
from amplitudes of seismic signals

Definition of Yield and Magnitude
Ry making seismic measurements close to an explosion in a previously calihrated 

area, tUe energy release (size) of the explosion can he estimated. Such esiimates of 
explosion size are generally referred to as the "seismic" yield of the explosion and are 
expressed in teims of kilotons. Recent testimony before the United States Joint 
Committee of the AEG suggests that yields cf nuclear explosions in the Nevada Test Site 
can he estimated from such measurements to v/ithin 15 to 20 per cent of the yields 
estimated from radiochemical measurements.

In the context of the comprehensive nuclear test ban (СТВ) discussions, the 
Conference of the Committee on Disarmament (CCD) has been concerned with the more 
difficult problem of estimating yields of nuclea.r explosions from seismic v/aves which 
have traversed ixncalihrated paths of much greater length. A brief recapitiLLation of 
the principles involved may he convenient. A small part of the energy released hy 
undergroxmd explosions is converted to elastic energy and transmitted to distant parts 
cf the earth as seismic v/aves. Prom the amplitudes of these víaves, seismologists can 
determine a "seismic magnitude" for the explosion using magnitude scales devised to 
measure the relative size of earthquakes. The .amplitudes of the seismic waves cannot 
he used directly a.s a measure of the size of a seismic event becanse the recorded 
amplitude depends on the distance of the recording sta,tion from the explosion; in 
general, the greater the dista-nce the smaller the recorded signal. In computing the 
magnitude, a factor is applied to the recorded amplitude to correct for the effects of



distance, after which all recording stations ideally give the same magnitude for a 
given event regardless of distance from the source of the event.

In this working paper we discuss the .relationship between the seismic magnitude 
scales and explosion yields and demonstrate some of the difficulties in arriving at 
a consistent relationship, and hence in rel-ating-the detection and identification 
thresholds, expressed as magnitudes, of a given recording system to explosion yields.

\ihen the CTB discussions began in 1958 the problem of estimating the. relative 
sizes of earthqualces from recordings at distant stations already had a long histopy of 
caref'cd experimental work. The principal objective of the research was the provision 
of universal di.stance factors and the following section simimarizes the development of 
this work.
The Seismic Magnitude Seal.es

A scale for meas-oring the relative sizes of earthquakes wa.s initiated hy 
Dr. Charles Richter at the Californian Institute of Technology some 40 years ago. A 
local scale was developed for use with events within 600 kilometres of recording 
stations, particularly in Califomi.a, in order to eliminate subjective assessments of 
size by affected populations. The seismic magnitude scale is logarithmic, that is, 
differences in amplitudes of 10 at a given station from events at similar distances 
represent differences of one magnitude unit in the size of the events; the larger the 
number the greater is the size of the event.

Richter’s scale turned out to be more successful than ha.d been expected, and 
attempts were made to extend its usefulness beyond the local seismic problems of
C.alifomia. With Dr. B. Gutenberg, Richter attempted the ta,sk using the combined 
surface v.'aves recorded by tv/o horizontal components. (in those days, sensitive 
vertical component seismographs could not be built because of technical problems 
concerned v/ith the length and stability of springs). This still left out deep focus 
earthquakes which do not'generate such lar-ge surfa.ce waves, so Gutenberg went a step
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further and created a magnitude scale he.sed on the amplitudes of long period 
(low frequency) body waves, including,, of nurse, the first a-riving P waves. The 
results of this work were published in 1945• Finally, in 1956, Gutenberg and 
Richter published what is called the unified scale which makes use of data from all 
sources, including short -period P waves. The authors used the term to identifs»- 
unified magnitudes, and it is this scaJ-e which has been in common use for CTB 
discussions since 1958 because for distant events more data for short period thsm 
for long period P waves have been avañlable from the Benioff and Willmore vertical 
component seismographs. In recent years, however, surface (Rayleigh) wave data 
have been provided by more sensitive long period vertical component seismographs.
The value of magnitudes (Ms) derived from them for discriminating betvreen езф1оз1опз 
and earthquakes is г̂ е11 кпота. This paper demonstrates that surface waves are also 
useful for estimating the yield of explosions.

Bata from small events located at great distances were not numerous in the early 
days of CTB discussions and the various problems arising in these discussions 
focussed attention muoh more than before on the relative sizes and numbers of small 
seismic events. The problem of relating the original magnitude scale for local 
events (which included a sufficient number of small earthquakes) to the unified 
scale (which did not) proved difficult to sol.ve during the lifetime of Technical 
Working Group II al Geneva in 1959- Long period instruments sensitive enough to 
record surface viaves of such small events had not been developed at the time, and 
the Kimos instruments of the Soviet Union, though technically ideal for resolving 
inconsistencies in the body wave magnitude scales, detect only the largei’ distant 
events above the seismic noise which is also well recorded by these seismographs.
Some of the early diffioxilties enco-ontered "in applying the -onified, or as it is now 
called, the m̂  ̂scale to the detailed seismological problems of a CTB remain unresolved 
insofar as international agreement is concerned, and an Appendix is devoted to the 
problem in the report of the Conference on Seismic Methods for Moni-toring 
Underground Explosions, SIPRI Stockholm, I968.
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Specific examples of the problem insofar as it relates to estimating seisnic
yield of explosions are provided heloví. They ?.re selected (a) from thè
United Kingdom studies, on the well documented explosions codenamed Gasbuggy,
Rulison and Medeo, which were circulated by the United Kingdom Delegation to the
CCD in August 1970 and (h) from the explosions on Amchitka Island in the Aleutians,
tvro of which'are equally væll docxamented (for example in AWEE Reports 0-67/66 of
October 1966, and O-47/7O of August 1970), and which provide a useful frame of
reference over a wider range of yields. No attempt is made to summarize the
whole of the m^ —  Yield data which has accimiilated since 1958;- this is the subject
of a detailed analysis v/hich is being prepared for publication.

The curve which accompanies this paper (Annex A) does, however, summarize
the more consistent surface v/ave magnitude (M̂ ) —  yield data. The values
plotted on this curve have been measured in accordance v/ith the recommendations
outlined in the Canadian Working Paper CCD/32 7 of June 1971, and detailed in a
technical paper soon to he published in the Geophysical Journal of the Royal
Astronomical Society, London. Some of the data on víhich the M —  yield curves
is based aré presented in the technical paper (Natm’e 1971 Vol.234» PP* 8-9) at
Annex B.
m, - Yield b

Commonsense would suggest that m^ values shoiild increase with increasing 
explosion yield. This idea can he demonstrated experimentally when source to 
receiver paths are identical, or nearly so, for successive explosions. Take for 
example the three explosions on Amchitka Island in the Aleutians as recorded at 
Eskdalemuir in Scotland. (Yield and magnitude values are rounded off to the 
nearest significant figure in all the following tables).



Table of Yields and Magnitudes for Explosions on Amchitkg 
Island Recorded at Eskda-lemuir

Explosion
1
1

Yield 
(kilotons)

1

- Yield 
1 Ratio
1

j Relative Size from 
Seismic Amplitudes 

1 at Eskdalemuir

I
!: Seismic Magnitude 
1 at Eskdalemuir
1 K )

L-ongshot 100 1 1 i 1 : 6.2

Mlrow lOGO i 10{ i 2i i 6.6
Cannikin Í 

i
i I

1 5000 50  ̂ 511
1 6.9
I

It-might also be-expected that the seismic aiapli-tudes -would increase .in .the, ssme 
ratio as the yields, but this is manifestly not true for the Amchitka to Eskdalemuir 
patn for the observed range of yields.

Nevertheless the result fulfils expectations more closely than the following 
e-x-jQple of two explosions sepaxaled by 3ОО km on the same continent, which were also 
recorded at Eskdalemuir.

Ta,ble of Yields and Magnitudes for Gasbuggy and Rulison 
Recorded at Eskdalemuir

Explo sion
1 Yield 

(kilotons)
Yield
Ratio

(
i Rela,tive Size from 

Seismic Amplitudes 
at Eskdalemuir 
(Corrected for 

distance)
1

j Seismic Magnitude 
at Eskdalemuir

Ч )

Gasbuggy
(New
Mexico)

i 261
I

1

1

. 1 (4)
1!

5-3

Pxilisovi 
(Colorado)!

t . .

/[0
1

li 0.25 (1)

1

4.7

1I



On the face of it, the smaller explosion has given the larger seismic signal.
A special study hy the United Kingdom of the- signal amplitudes recorded by distant 
(teleseismic) stations and omitting the close-in stations of North America, confirms 
that the result is not a peculiarity of Eskdalemuirг the average figures are, for 
Gasbuggy, m^ 5*G and for Rulison 4»9*

The next example is even more remarkable. It compares readings at Eskdalemuir 
of Rulison in the United States with two chemical explosions (Medeo) in the Alma Ata 
region of the Soviet Union.

Table of Yields and Magnitoides for Rulison and Medeo 
Recorded at Eskdalemuir

Explosion Yield
(kilotons)

Yield
Ratio

Relative Size from 
Seismic Amplitudes 
at Eskdalemuir 
(Corrected for 

distance)

Seismic Magnitude 
at Eskdalemuir

Rulison 40 24 1 4.7
Medeo (l)
(Chemical) 1.7 1 2 5.0
Medeo (2) 3.6 2

1
3 5-2

The relative size of Medeo (l) as estimated from seismic amplitudes was double 
that of the explosion wMch was 24 times more powerful.

These are vrell documented and accurately made observations which cannot be 
disputed. Since they were made in the real world, the observations must have 
rational explanations. Tlie explanations, however, are in dispute and have been the 
subject of much debate in recent years. Some possible explanations are listed in the 
following paragraphs, but no attempt is made to arrive at degrees of plausibility of 
priority, nor to make detailed quantitative assessments. These topics are being dealt 
with at length in the detailed study referred to earlier.



Discussion of шь - Yield Anomalies

Along with most seismograph systems Eskdalemuir was designed to detect the 
characteristic band of frequencies in váiích the seismic energy of small events is 
radiated. The centre point of this band moves towards lower frequencies as the size 
of explosions increases, and because for an explosion of one megaton the centre point 
of the radiated energy lies on a different part of the sensitivity curve than for 
one of 1 kiloton, the recorded шIÇ)litudes may be thai much .smaller. (The analogy of 
radiation from the sun is opposite: the human eye cannot perceive beyond the ultra
violet and infra-red ends of the light spectrum.) The inportance of the effect for 
estimating magnitude (m^) of explosions may be uncertain, but its effect in assessing 
the relative sizes of larger earthquakes is obvious when comparing the т̂  ̂values of 
"standard" (WSSN) stations with those of the wide band Kimos instruments of the 
Soviet ti&iion. The Kirnos also records a great deal of earth noise and has consequently 
been held to he less useful since the CTB discussion stimulated efforts for the 
detection of ever smaller events and thereby pushed research teams into recording 
two narrow samples of the total seismic spectrum. Nowadays there is a much greater 
understanding of the structure of earth noise, and the means for reducing its effects, 
and a new look might with advantage be taken at the KLrnos type system, for 
discrimination problems as well as those of magnitude and yield.

Another source of the observed anomalies may be due to differences in coupling 
efficiency. The Committee is already aware that media in which nuclear explosives 
are enplaced can affect the size of the P wave signals by factors of ten or more 
when conparing coupling efficiency in dry alluvium with that of a massive rock like 
granite. In the case of Gasbuggy and Rulison the rocks are shale and sandstone 
(see ШВ Е  Report O-46/7O), vAich though very different types of rock, are seismically 
not so different from each other as are dry alluvium and granite. The Medeo explosions 
were designed to move earth rather than generate seismic ener^, and were therefore
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incompletely contained; and though that gives the results an even pore,,extraordinary: 
aspect, it must he said that the more slowly reacting chemical explosions are more 
efficient generators of seismic energy than are nuclear explosions; only a factor 
of about 2 or 3 has ever been suggested, however.

The amplitude of short period P waves is also sensitive to source depth. The 
depths at váiich Gasbuggy (1,300 metres) and Rulison (2,574 metres) were buried are 
■jâĵ sually large for the yields involved because the experiments were designed for the 
purpose of improving the flow of natural gas in strata at those depths. (For weapon 
tests, it is necessary to bury the device only to a depth sufficient for containment 
of radioactive debris.) This depth would have the effect of increasing the seismic 
coupling efficiency, hut would tend to separate the surface reflected signal away 
from the direct sitial. This \-rould be particularly true of Rulison, for which the 
surface reflection can be clearly observed arriving some 1 -̂ seconds after the direct 
P wave at Eskdalemtiir (Figures 2 and 3, AWRE Report O-46/70). In the case of Gasbuggy 
(and all nuclear weapon tests of similar size which were hurled at shallower depths) 
the surface reflection adds to the direct signal and can thereby double the amplitude 
of the direct signal. The yields of weapons such as Milrow and Gannilcin, however, 
are so large that the depths for ful], containment of the debris are sufficient to 
separate the reflected a M  direct signals, and the magnitudes of both these events 
may thereby be under-estimated relative to Longshot; factors nearer to 2 than to 
10 are involved.

However, possibly the most important cause of m̂  ̂anomalies has been revealed 
in the last twelve months hy studies in the United Kingdom, which indicate that there 
are deep seated geological structures, in areas which are associated with earthquake 
belts and with mountain ranges, having a greater oapácity'for absorbing high frequency 
seismic energy (short period P waves) than the ocean floor and those ancient blocks 
in the interior of continents known as shields. Such structures may also cause the



P wave radiation to take two or more paths (multi-pathing) just different enou^ 
to cause the signals to interfere one with the other at the recording stations.

means of conputers, models of these possible structures have been designed and 
the passage of seismic signals in them have been studied. The results do suggest 
that the geophysical causes of the more extraordinary anomalies may be found to 
underlie seismic and recently seismic areas. As explosion seismologists develop 
techniques for using larger chemical explosions for the study of, .earth structure, 
more evidence accumulates to illustrate the effects because the detonations are 
often in stable, aseismic areas. The most recent ехалр1е, an explosion of 10 tons 
in the North Sea, was reported in the journal Nature as having been recorded as far 
away as Brasilia and Brisbane, and was given a seismic magnitude of niĵ 4*8 at Vinta Basin 
in Utah. The ISiited Kingdom studies predict that explosions in continental shield 
areas recorded by stations on sMelds will be assigned m̂  ̂magnitudes some two units 
greater than recordings of the same yield on seismic area to seismic area paths. 
kTien the Soviet Itoion releases more yields of explosions, great progress in this 
field of research will he .possible because of the variety of geologic structures and 
seismicity in that country.

But, whatever the explanation, the observations of m^ aire a matter for concern 
since one conclusion to which they lead is that it is at present almost inpossible 
to estimate the relative size of explosions from m̂  ̂unless they are fired at one 
site and compared at one station. This is a very serious constraint in the context 
of a CTB. Whether for counting numbers of f arthqiiakes at a gi .̂en yield equivalent, 
or for defining magnitude yield thresholds, a method for estime,ting the relative sizes 
of earthquakes and explosions, much less sensitive to soijrce, path, and receiver and 
which provides for easily evaluated path corrections is highly desirable.
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In, lucent years ' the United Kingdom has therefore devoted-, some effort to the study 
of this problem^ The successful development of sensitive long period vertical ,■ 
seismographB.by the United States has made possible the accumulation of surface wave 
data of-small events. The principal impact of these data,has, of согггве, been on the 
m^ : Mg crifèriohAor discriminating between earthquakes and. explosions but the 
United Klhgdom-has taken another look at the use of soirface wave magni-irudes (М^) for 
estimating yield, and the principal results of this, study are revievred in the final 
paragraphs of this paper.
M - Tield£

■\i?hat lA-s always been attractive about using surface waves for estimating 3?elative
.size is firstly, that the much larger wavelengths make them less sensitive to the
vagaries of geologic structure, so that gross path corrections can be applied on a
continent wide basis, (as was amply demonstrated .in the Canadian Working Paper) and
secondly, that the frequencies x>f the recorded signals fall within the-usual recording
band of frequencies of long period seismographs over a much greater range of yield
than is the case for'the P signals recorded by high gain short period seismographs^
Surface wave magnitudes are also preferred because seismographs in the Soviet Union
provide almost identical M values to those estimated elsev/here. The difficulty ins
the use of M has been that surface waves were recorded only from relatively large

S

events.
The following table gives the surface wave magnitude-yield comparisons for the 

set of explosions vALch he.ve been looked at larlier when considering the m^ - yield 
relationship. The Medeo explosions cannot be included because no-surface waves from 
them have been detected outside the Soviet Union. The surface wave magnitudes have 
been determined in accordance with the recommendations of the Canadian Working 
Paper CCD/327.



Table of Yields and Magnitudes (М^) for Underground 
~ Explosions in the Unitea States

Explosion

G-ashuggy
Rulison
Longshot
Milrow
Cannikin

, Yield 
(kilotons)

26 

40 
100 

1 OQO 
5 GOO

Yield
ratio

1
1-s-

40
200

Relative sise from 
seiOmic amplitudes 

(corrected for 
distance and path 

according to
CCD/327)

1
1,6
5

60

200

Average 
seismic magnitude

(Hj

3.4
3.6 

4.1

5...2
5.7

It is immediately obvious that the M^ values are much more consistent over the 
xirhole range of yields than any of the m^ values listed in the earlier tables, not only 
in relation to yield, hut also from site to site. This very satisfactory result has 
been confirmed hy detailed analysis of all the surface wave data available to the 
United Kingdom from.explosions for which the yields have been announced, hy Ebxance, the 
Soviet Union and the United States.

The attached curve at Annex A s-ummarizes the analysis. For completeness, the 
M ~ yield theoretical curve for atmospheric explosions is also siimmarized. The

О

theoretical hasis for the curve was published in AWRE O-88/7O of November 1970 and is 
of special interest at lower yields (less than 50 kilotons) because it applies also to 
underground explosions in dry alluvium or other unconsolidated rocks. The curve for 
underground explosions applies to containment in any consolidated rock, in any part of 
the world. The dotted lines, which bracket the solid, show the maximum scatter of the 
observations used in the analysis. The release of more yield data, together-with mere 
refined path corrections is expected to decrease the width of the error bands.

These curves are now used hy the United Kingdom for obtaining the best estimates 
of seismic yield. Low yield explosions, for which stirface waves are not detected, must 
still be estimated from with all their inherent uncertainties, hut explosions as 
small 3.S 5 kilotons have provided surface wa,ves records from, the closer stations. As 
more surface wave data are released, and better long period stations are deployed, the 
limit of the method will he established, and this limit is aRso of interest as repre
senting the technical threshold for discrimination hy the criterion.
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In using the curves, délégations'may find it interesting to make ' estimates of
yield from M values provided hy their national stations or hy world data centres. The s
path corrections will he found in the technical paper on which the Canadian wohking. 
paper СС1)/327 is hásed. As an example on which to conclude, the following estimates of 
the yields of some of the larger underground explosions, which have occurred at each of 
the world's principal nuclear test sites, are estimated from the' path coirected world 
average values, and the reconmended - yield relationship.

Site Explosion Average, path 
corrected Ms

Yield estimates
from cxjrve, or

log Y = M -2(fciloton) s
Sahara Saphir 4.1 125
Kazakh 13 Pehruary 1966 4.4 250

Nevada Greeley 5.1 1 250

Nevada Benham 5.1 1 250

Novaya Zemlya 14 October 1970 5.1 1 250

Novaya Zemlya 27 September 1971 5.1 1 250

Aleutian Is Milrow 5.2 1 600
Aleutian Is Cannikin 5 .7 5 000
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SURFACE ¥A’7ES PROM UNDERGROUND EXPLOSIOHS 
Several authors'’"'̂  have published, data on the surface v/ave magnitud.e (M ) and.1,2

yield, (y ) for und.erground explosions at test sites in North America. Fig. 1 shows 
the dependence of on yield for all test sites for which we could obtain explosion 
yield, data. The d.etai.ls of the explosions are given in Table 1. From Fig. 1 it is 
clear that for explosions in consolidated rock (tuff, salt, granite, andésite and. 
sandstone) all the observations lie close to the line

M -log Y + 2.0s
for yields from 4 kton to 1,300 kton. Only for Discus Thrower and Diuyea d.oes the 
observed value of deviate by more than О .3 magnitude units from this line, so onlyО
for these explosions would, the yield, estimated from differ by more than a factor of 
2 from the published, yield.. For explosions in unconsolidated rock (alluvium) the 
curve of against yield, seems to be more like

H^=log Y + 1.0
at least for yields less than 100 kton, but more data are required to define this curve.
The M values plotted in Pig. 1 are means of ind,ivid,ual station deternûnations of s
M , each of which is corrected for d.eviations of the soiarce to receiver path from an

Pig. 1 Surface wave magnitude (M ) 
against yield (kton) for explosions 
in various parts of the xrorld.
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Table 1 Details of Som^ Underground Ebcpl.-'-sions

Event No. 
1 
2
3
4 
.5 
6
7
8
9
10
11

12

13
14
15 
1.6
17

18
19
20 

21 

22

23
24
25
26
27
28
29
30
31

Date 
April 14, 1965 
February I5, I962 

October 22, I964 

October 26, 1963 

November 5, 19^4 

December 3, I96I 
February 24, I966 

September 30, I966 

May 27, 1966 

December 10,196? 
October 9, 1964 

September 10,I969 

June 27, 1962 
June 2, 1966 
April 14, 1966 

May 6 ; 1966 
May 26, 1967

October 29, 1965 
July 6, 1962 
January 15, 1965 
February 27, I965 
May 23, 1967 
September 13,1963 
June 30, 1966 

December 20, I966 
December 19, I968 
April 26, 1968 
October 2, 1969 
March 26, 1970 
May 1, 1962 
May 21, 1968

Name
Palanquin
Hard.hat
Salmon
Shoal
Hand.car
Fisher
Rex
Bukhara I

Region
Nevada
Nevad.a
Mississippi
Nevada
Nevada
Nevada
Nevad.a
Bukhara

Discus Throv/er Nevada 
Gashuggj'- New Mexico
Par
Rulison
Haymaker
Piledriver
Duryea
Chartreuse
Khi cker 
Bocker

Longshot
Sed.an
Kazakh
Saphir
Scot ch
Biloy
Half Beak
Greeley
Benham
Box Gar
Milrov/
Hand.ley
Beryl
Bulîhara II

Nevada
Colorado
Nevada
Nevad.a
Nevada
Nevada
Nevad.a

Aleutians
Nevada
Ka-zakh
Algeria
Nevada
Nevada
Nevad.a
Nevada
Nevad.a
Nevada
Aleutians
Nevada
Algeria
Bukhara

Medium 
Rhyolite 
Granite 
Salt 
Granite 
Dolomite 
A lluviuDi 
Tuff 
Clay 
Tuff 
Shale 
Alluvium 
Shale 
Alluvium 
Granite 
Rhyolite 
Rhyolite 
Tuff

Anf’esite
Alluvixim
Sand.stone
Granite
■Tuff
Tuff
Rhyolite
Tuff
Tiaff
Tuff/Rhyolite
Lava
Mesa
Granite
Salt

Yield, (kton)
4.3/
4.8®/

12.2&/ 
12 S /  

1 3.
16

50 
21 
29
38 
40

45.5̂ . 
5 6 a/ 
65

70 ^

71 ^

,a

ay
£/
У
а/
а/
а/

85
100

125
135
150
250
300

825
1,100
1,200
1,200
1,200

52
47

у
у
у
а/
У
Уууууу
уу

I
у  Ref.10; Ууе1а "Uniform" Information Digest, 2 No.11; 
îfey 19; 437 (1966) and, ref.l3i ^ref. 9; c/press reporti 
reports and. ref. 11; g/ref.l2.

inferred, from 
f/inferred f:

New Scientist, 
:’om press
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average path. î fter correction, the standard deviation (SD) of an observation for a
given explosion is usually 0.25 magnitude units and the SD on the mean value of M iss
about 0.1. Corrections are applied for the effect of-the path on the propagation of 
surface waves of different periods. Over short paths in Norih America, for example, 
the large amplitude pulse-like arrival observed on wide-band lciii^.^ea^d instruments is 
made up of period componehts close to a minimum value in the group velocity curve.
This apparent large amplitude is due to the path and not to the source; the path 
effect can be estimated as a function of frequency and a correction deteimined 
(P.'B.M. and P. Basham, to be published). It should be pointed out that path 
corrections are significant only for short transmission paths over which there is 
little dispersion. If these transmission path corrections are not applied, the data 
do not display a consistent relationship between M and yield when data from different

S ‘
test sites are combined.

' Vi

Theoretical curves of M against yield computed using the theory described by
3 / ® 5

Hudson - and using the explosion source functions of Haskell are also shown in Pig.l.
These theoretical computations have also been corrected to an average crust. For
consolidated rocks, the fit of the computed curve with the obseivations is very good;
for unconsolidated rocks the predicted value of M for a given yield seems to bes
rather low. (Theoretical predictions were only made up to 30 kton in unconsolidated 
rocks because this is approximately the maximum yield for containment in a surface 
layer of alluvium 0.5 km thick - the depth of the alluvium layer in the crustal model 
of the Nevada Test Site^).

From the data presented in Fig. 1 we conclude that, provided one assumes that 
explosions at any location have been fired in consolidated rock, yields can usually be 
estimated to within a factor of two. This is a great improvement on routine 
calculations using body wave magnitude. For example, the body wave magnitxides (m̂ )̂ 
of the MEDEO explosions (l.6 kton and 3*7 kton chemical explosions) were 5»0 and 5*2 
respectively at Eskdalemuir (EEA)"̂  whereas the value of m^ for the 40 kton Rulison
explosion in Colorado was found to be 4*7 at EEA®. Fig. 1 also shows that the use of

g ■the nijj'klg criterion to identify explosions at the teleseismic detection limit of
M ~2.5 implie'S yields of about 40 kton in dry alluvium-and 3 kton in consolidated rock, s
Long period arrays on low noise sites are required to record such low magnitudes at 
distances greater than 15 degrees from the firing site.

P.D. M/iRSHALL 
A. DOUGLAS

United Kingdom itomic Energy Authority,
Blacknest, Brimpti>n, Reading

J.A. HUDSON
Department of Applied Mathematics 
and Theoretical Physics,
University of Cambridge
Received 2 November 1971•
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LETTER DATED 20 JUNE PROM THE PERÍ'IANENT REPEESEIMTATr/ES OP AUSTRALIA 
AND OP Ш \'1 ZEALMD TO THE SPECIAL PiCPRESSi'TTATIVE OP THE 

SECRETARY-GENERAL TO THE CONPEREr.iCE OP THE 
СаФПТТЕЕ ON DISAEMAMEMT TRAITSMITTING A MESSAGE PROM THE 
PRIME MINISTERS OP AUSTEiiLIA M D  OP NEW ZEALMD TO THE 

CO-CHAIRMEN CONCEENBTG THE IMŒNîlTT SERIES OP 
ATMOSPHERIC TESTS OP NUCLEAR' V/EAPONS IN BIE SOUTH PACIFIC

Sir,

We have the honour to enclose a joint message from the Prime Ministers of 
Australia and New Zealand, vrho are at present meeting in Canoerra, concerning the 
imminent’series of atmospheric tests of nuclear v/eapons in the South Pacific, 
have been requested to pass this message to you for urgent transmission to the 
Co-Chairmen of the Conference of the Committee on Disarmament.

\-iWe

Please accept, Sir, the assurances of our highest consideration.

(Signed) (l-I.M. Loveday) 
Amba.ssador 

Permanent Representative 
of Australia

(Signed) (B.S, Lendrum) 
Amba-ssador 

Permanent Representative, 
of New Zealand
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20 June 1972

Sirs,

Upon the resumption of the meetings of the Conference of the Committee on 
Disarmament, it is a matter of the deepest regret that it should prove necessary for 
the Australian and New Zealand Prime Ministers, meeting in Canberra, to address 
themselves to you to express their Joint protest that a further series of 
atmospheric tests of nuclear weapons should he imminent in the South Pacific. Ihe 
Government of Prance must hear the full responsibility for the decision v/hich it has 
apparently taken to proceed v/ith such tests. It does so contrary to the appeals mado 
to it hy many Pacific covmtries, contrary to the urging of the General Assembly and 
contrary to the recent call hy the Stockholm Conference which has especially condemned
those tests carried out in the atmosphere.

The Australian and New Zealand Governments, reflecting the grave concern felt 
throughout their communities and conscious that the problem of atmospheric testing in 
their region is part only of a broader problem, recalling their support at the 
United Nations General Assebahly November 1971 for resolution 2828(c), which stressed 
the urgency of bringing to a halt all nuclear weapon testing in all environments hy 
all states, call jointly on the Conference of the Committee on Disarmament to continue 
to accord high priority to the question of the urgent need for the suspension of such 
tests and the formulation of a comprehensive test ban treaty.

We should he grateful if you v/ould take steps to arrange for this message to he
circulated as an official document of the Conference of the Committee on Disarmament.

signed;

William McMahon J.R., I'fershall
Prime Minister of Australia Prime Minister of New Zealand

The Co-Chairmen,
Conference of the Committee on Disarmament,
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UNITED STATES OP AMERICA 
Working Faner on definitions of controlled substances

In the "Work Programme regarding negotiations on prohibition of chemical weapons"
(CCD/560) the United States delegation set forth several general criteria which might 
be useful in defining substances that could be used for chemical warfare. This paper 
presents more detailed information on thesq criteria and discusses some of the 
advantages and disadvantages of each. It deals specifically with the principal known 
single- and dual-purpose lethal agents, their mode of action, and how they might be 
defined.
SINGLE-PURPOSE AGENTS

The super-toxic single-purpose chemical agents commonly discussed, such as VX 
and GB, are organophosphorus compounds. Another class of compounds which includes 
super-toxic chemicals with potential utility as chemical warfare agents is the 
carbamates. These two types of chemicals are commonly called nerve agents because 
they act by disrupting the nervous system. Compounds related to "mustard gas", although 
less toxic in general than the organophosphorus and carbamate compotmds, comprise a 
third group of potential single-piirpose agents,
NERVE AGENTS

Mechanism of action of nerve agents
The veiy high toxicity of many organophosphorus and carbamate compounds is due to 

their ability to interfere viith certain enzymes of the nervous systom, giving rise to 
the term "nerve agents". An enzyme is a.substance which acts in the body as a catalyst 
in promoting specific chemical reactions. One of the most important enzymes affected 
by nerve agents is acetylcholinesterase, which plays an important role in controlling 
muscle movements.

^Reissued for technical reasons
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It certain points in the nervous system there are gaps in the electrical pathway 
along which signals travel. A chemical, acetylcholine, is used to transmit the signals 
across the junction = V/hen an electrical signal reaches one side of the junction, 
acetylcholine is released. This substance moves across the junction and activat.es 
muscle or nerve cells on the other side. After sufficient activation has taken place, 
the acetylcholinesterase present nearby in the body destroys the huilt-up acetylcholine.

When nerve agents enter the body, they react v/ith enzyme molecules, thereby 
blocking the catalytic action of the enzyme. Acetylcholine then begins to build up in 
all the muscles because the supply of effective enzyme has been depleted. Since the 
body provides no other means for stopping the activation process, the muscles remain 
"switched on" and cannot be "switched off". All the muscles - even those pulling in 
opposite directions - try to contract. The result is that all co-ordinated action is 
lost and the muscles go into a state of vibration (fibrillation) and then become 
paralyzed. This applies not only to the muscles of the arms and legs, for instance, 
but also to those that’ control respiration. The cause of death is usually asphyxiation 
following paralysis of the respiratoiy muscles.

Structural formvflas for nerve agents
Since organophosphorus and carbamate nerve agents exert their toxic effect hy 

blocking the action of acetylcholihesterase, thehe- is a strong correlation between 
the toxicity of a nerve agent and its inhibitory effect on this enzyme. As a result 
of studies of the fvmctioning of acetylcholinesterase, there is considerable 
information available on the structural features which would make a compound an 
effective nerve age.at and therefore of potential utility as a lethal chemical warfare 
agent. This infoxmation can be summarized in structural formulas which describe the 
spectrum of organophosphorus and carbamate compounds which are most likely to he 
developed as lethal agents (see Annex A).

All super-toxic oz’ganophosphorus and carbamate compounds knov/n to us could he 
described hy two general structural formulas. This definition would he relatively 
simple and yet would cover the tvro classes of compounds v/hich cuxrently appear to have 
the greatest potential for use as lethal agents. However, the structural formulas 
v/ould not he applicable to all super-toxic compounds, especially those v/hich may he 
discovered in the futvore. Using this broad criterion, it would not he possible to 
separate completely compounds v/hich have peaceful uses from those useful only in 
v/arfare. Finally, the chemical components of hinaiy v/eapons v/ould not he covered under 
this criterion.
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MJSTAED-TYTE COMPOIMDS
Mechanism of action
^-halogenateé sulphides (sulphur mus ’-ards) and ^-haloganated amines (nitrogen 

mustards) form a third category of potential single-purpose lethal agents. A typical 
representative of this group is M s - (2-chloroethyl) sulpMde, the "mustard gas" which 
was used in large quantities in World War 1. The mustards act first as a cell irritant 
and then as a cell poison on all tissue surfaces contacted. The exact mechanism of 
the toxic action is not vrell understood. However, mustard-type compounds are knovm to 
react with certain nitrogen atoms present in nucleic acids. The physiological action 
of mustard compounds resembles to some extent the action of ionizing radiation in 
changing the function and structure of cells. For tMs reason some nitrogen mustards 
have been used in cancer treatment.

Structural formulae fór mustard-type compounds
The formulas shown below might be used to describe the sulphur and nitrogen 

mustards:

sulphur mustards : R — —  S — —  CH^----- CĤ -

nitrogen mustards: R''

Cl

R
Ж CH^—  CHg Cl

1

R and R - substituted or unsubstituted.aliphatic and aromatic groups 
As already noted, many of the nitrogen mustards have small-scale medical and 

peaceful research vrees. It does not appear possible to develop a structural formula 
which would refer only to those mustards which would be useful only as chemical warfare 
agents.
TOXICITY LIMIT

A key feature of modem agents is their extraordinarily high toxicity to humans 
and other, mammals. Chemicals used viidely in the civilian sector are much less toxic 
in general. As several delegations have suggested, a toMcity limit might he useful 
as one criterion for defining chemical substances which are potential chemical warfare 
agents.



A criterion based on a toxicity limit would have the advantage of being directly 
related to the potential danger from a particular substance. Furthermore, 
determinations of toxicity are already roulinely conducted in laboratories in many 
countries. This technique is used especially in connexion v;ith development of new 
drugs and insecticides.

However, laboratory procedures for toxicity determinaxion are not -uniform from 
coxmtry to coimtry - or even v/ithin a single country. Accurate, reproducible toxicity 
values can be obtained only if the testing procedure and form of presentation of 
results are very carefully specified in advance.

A toxicity standard would be applicable to known super-toxic substances or any 
super-toxic substance discovered in the future. However, it would probably not apply 
to mus tard-type compounds, dual-purpose agents, and components of binary weapons since 
these substances are comparable in toxicity to many chemicals used exclusively for 
peaceful industrial purposes.
LIST OF KNOWN AGEITIS AM) PBECURSOBS

A comprehensive list of known single-purpose agents and precursors by name and' ' 
structural formula is likely to include most of the agents currently in national 
arsenals and their precursors. Chemicals which are likely to be significant components 
of binary weapons might also be placed on such a list. The names and formulas of a 
number of knovm single-purpose agents and precursors are given in Annex B. Those that 
are presently stockpiled by the United States are marked with an asterisk.

At present it is not possible to be certain if all the major agents in the 
arsenals of States or under development wou±d appear in a list of this -type. Further
more, a definition based solely on a list of known agents could be circumvented by a 
slight modification of the structure of an agent on the list or by development of a 
new tзфe of super-toxic agent.
PURPOSE CRITERION

A general criterion, such as that in the Biological Weapons Convention, wbtich 
prohibits agents "of types and In quantities that have no justification for 
pTOphylactic, protective or other peaceful'purposes", would pro-vide the simplest and 
most comprehensive definition. In contrast to definitions based on structural formulas 
or toxicity, a purpose criterion v/ould be applicable to binary-weapon components. 
Without some specific technical guidelines, however, difficulties could arise in 
applying such a criterion in some situations.
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DUAL-PURPOSE AGENTS
The most widely discussed lethal agents which are also used on a large scale 

for peaceful purposes are chlorine, phosge a, hydx^gen cyanide and cyanogen chloride. 
Each of these dual-pui^xose chemicals was used as a lethal chemical agent in World 
War I.

Mechanism of action
Chlorine and phosgene are Ixmg irritants which exert their toxic effect by 

damaging the breathing mechanism. Phosgene, for example, injvires the capillaries in 
the lungs and leads to seepage of watery fluid into the air sacs. When a lethal 
amount of agent is received, the air sacks become so flooded that air is excluded 
and the victim dies from lack of sufficient oxygen.

Rydrogen cyanide and cyanogen chloride affect bodily functions hy inhibiting the 
enzyme cytochrome oxidase, thus preventing the noimal utilization of oxygen hy the 
body tissues. Oxygen starvation occurs in the cells and tissues very quickly. Death 
occurs as a result of paralysis of the respiratory centre in the hrain, which controls 
the nerves involved in breathing and through circulatory failure.

Possible definitions
The agents in the dual-purpose category are relatively few in number and possess 

diverse chemical structures. Neither a toxicity limit nor a structviral formula would 
appear to he useful in delimiting possible dual-purpose agents.

However, the dual-purpose agents v/hich were used in World War I or have been 
developed since then are generally well known. Por this reason a list of known dual- 
purpose agents would most probably include all v/hich are now or have been in the 
arsenals of States.

Among the compounds víhich might he included in such a list are those given below:
Potential dual-purpose agents 

chlorine Cl^
0

phosgene Cl-C-Cl
lydrogen cyanide HCN
chloropicrin Cl^C-NOg

cyanogen chloride Cl-CN
0

trichloromethyl г n n nchloroformate oi^o-u-o-oi
0diisopropyl ..

fluorophosphate P-P—(O-iso-C^E^)^

In the area of dual-purpose agents it might be desirable to consider a definition 
based on a purpose criterion and a list of known dual-purpose agents.
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United States Vorking Paper on 
Definitions of Controlled Substances

ANNEDC A: Possible Structural Formulae for Nerve Agents
1. OrganophospI orus Compounds 

The general structural formula for potential organophosphorus agents proposed ty 
the Netherlands in CCD/52O (shown below)

E-

> /
I

in which
Y = 0 or S 
Z = 0 or S
X = F ,  ON, N^, SR", S(CH2)^SR'S S(CH2)^S-^(R" )2» S(CH2)^N(R" )2MS(CH2)^N‘̂ (E" )̂

R = (Substituted) alkyl, cycloalkyl or hydrogen 
R' = Alkyl, dialkylamino 
R" = Alkyl

would describe the greâ t majority of organophosphorus compounds known to be potent 
inhibitors of acetylçholinesterase and at the reame time would exclude compounds which 
currently have imporj:ant peaceful uses.

This definition appears at first to be very broad, but on review it is apparent 
that at least one tj^e of super-toxic organbohosphorus compound, 0,0-dialkyl S-alkyl 
phosphorothiolates (shown below)

R  - 0

R  0 ^  MB R'

in Which R, R’ = (substituted) alkyl, cycloalkyl woixLd not be covered. Included in 
this group are 2-(dietho3yphosphinylthio)-thiocholine salts, 2-(diethoxyphosphinylthio) 
ethyldiethylsulfonium salts and analogous compounds.

This type of compound would be accommodated if the definition of R' (in the formula 
in CCD/520) were changed so that R' = álkyl, dialkylamino, alkoxy.

Another feature of the formula in CCD/52O is that it would describe only those 
types of organophosphorus compounds whose toxicity has, already been determined.
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A more general expression for potential organophosphorus nerve agents can he 
provided by the general formula:

II
Б 'P С

ID
A = 0, S, Se
В, С, D may be any atom or group of atoms.

This definition would include all compounds covered by the Netherlands general fonmila, 
0,0-dialkyl S-alkyl phosphorothiolates and all super-toxic.prganophosphoriffi 
compounds which may be developed in the future. However, many of the compounds 
included under the second foimula above would not be super-toxic; some would have 
important” civilian uses.

2. Carbamates
The carbamates are another class of chemicals from v;hich extraordinarily toxic

compounds with potential utility as chemical warfare agents might be developed.
Although carbamates do not contain a phosphorus atom, they function as nerve agents in
much the same fashion as organophosphorus compounds. The carbamate group 

0
, Ii ,
(-O-C-NO; which is the characteristic structural feature of this class of compounds, 
contains the very common elements carbon, nitrogen, oxygen, and (often) hydrogen.

A separate formula, in addition to the one for organophosphorus compounds, would 
be needed to cover carbamates. The general formula below would describe as complete 
as possible a spectrum of super-toxic carbamate compounds;

Л  I?
N С OR"

/R'
R = hydrogen, alkyl R'=alkyl
R "  = any alkyl or aryl group 

Here again, many compounds not sufficiently toxic to be potential chemical 
warfare agents would be included, among them some compounds used in the civilian 
sector. It does not appear possible to design a general structural formula for 
carbamates which would include only the super-toxic carbamates.
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CCD/566 
20 June 1972

Original: ENGLISH

UNITED STATES OF AMERICA 
Working Paper on storage of chemical agents and weapons

Introduction
The US work programme on CW (CCD/56O) pointed out that "while there is evidence 

which suggests the existence of substantial quantities of chemical aims in present day 
arsenals of several nations, storage of chemical weapons by its nature is not a 
readily identifiable activity." This paper examines the storage of toxic chemical 
agents and weapons and the extent to which storage may be observable. The paper 
discusses overall configuration of storage areas, as well as features of storage, such 
as security, maintenance, and safety. The US Delegation believes that an examination 
of these questions is relevant in considering verification questions connected with 
possible prohibitions regarding possession and stockpiling of chemical weapons (CW) 
and CW agents.

The information set forth below is drawn largely from US experience. While 
similar features could be expected to apply to CW storage elsewhere, it is not known 
whether all states possessing CW stocks employ analogous methods to cope with such 
problems as securi/y and personal safety. Ry maJAng available information concerning 
US storage methods and some possible altematiires, this paper is intended to contribute 
to the establishment of a. factual basis for examining verification in relation to 
stoc]q)iling.
1. General Considerations

Storage of chemical agents and weapons involves providing for: the physical
security of stocks, the maintenance of such stocks to prevent and minimize the problems 
of deterioration, and the protection and treatment of personnel who may accidentally 
come in contact with the agent. Physical security may be provided by maintaining 
strict perimeter controls to prevent unauthorized access. Maintenance can be 
facilitated by airanging munitions or other chemical containers so they can be easily 
and completely inspected, by using leak detection and alarm systems, and by having



decontamination supplies and equipment available. Personnel can be protected by- 
regulating access, by providing protective clothing and decontamination facilities, and 
by ensuring q-uick access to specialized medical services in the event of exposure to a 
chemical agent.
2. Perimeter Security

Chemical agents and weapons can be stored both witlixn restricted areas of 
conventional munitions depots and at separate locations. bike military storage depots 
in general, the perimeters of areas containing chemical agents or weapons are 
characteristically protected by security fencing. Kiey máy also be guarded by roving 
patrols and monitored by mechanical sensing devices. Access is limited to controlled 
checlcpoints and normally requires a special pass or documents. However, none of these 
physical secvirity precautions are unique to C¥ storage.

Perimeter safety measures to protect personnel against possible leakage, on the 
other hand, may be indicative of C¥ storage. Regular sampling of the air arcund the 
perimeter is one measure common to C¥ storage areas and not normally found elsewhere. 
Meteorological and air sampling/recording stations housed in small sheds along:the 
perimeter have been used for this purpose. , Portable sampling eq-uipment has also been 
shown to be effect!vé. Another method of checking for leakage is to place cages 
containing test animals at selected points on the periphery as well as inside the 
storage area.

She most readily visible indication of storage, assming no effort to withhold 
knoxiledge from persons in the immediate area, might be warning signs. ■ Such signs 
could be posted along perime-*--ers of C¥ depot areas alerting personnel to the presence 
of hazardous or toxic materials. l-diile they might net be visible to persons entering 
a general military storage area in which chemicals were also stored, special signs 
could warn those approaching the chemical section of the hazard involved, and of ..what 
protective equipment may be necessary to gain admittance. . Perimeter guards patrolling 
areas where chend,c'als are stored might be expected, to carry - or have, readily 
avai-lable - protective masks. Persons entering the immediate area of toxic materials 
storage might be expected to wear impermeable clothing and to carry protective masks.
5. Considérations Relating to Types of Materials Being Stored

Storage problems differ according to the, type of agent that is being stored.
Some of the agents used in World War I, such as chlorine, phosgene and hydrogen cyanide, 
require less stringent storage precautions than d.o mustard or nerve agents, although 
such basic reqirirements as monitoring of stocks for leakage and precautions for. safety



are similar. Air-sampling equipment might he used to warn of leaks; emergency 
protec'oxon for personnel could be ass-ured hy having available protective masks.

Effective protection, on thé other hand, against mustard agents and some nerve 
agents (such as the V agents) requires impèimeable protective clothing as well as masks. 
It might he expected that such equipment would hè worn hy persons servicing stocks of 
these agents. Medical facilities for treating organophosphorus nerve agent casualties 
would have available á supply of antidütê, such as atropine and 2-PAM chloride, as well 
as equipment'for rapid blood analysis. Such supplies and equipment would not he found 
at medical facilities connected with storage areas containing only Conventional weapons. 
Also available in the immediate storage area wotild he decontamination equipment, such as 
vehicles with pressurized spray tanks and decontaminhtion chemicals such as super 
tropical bleach for use in neutralizing agents from leaking containers or accidental 
spills.

In addition to perimeter warnings, signs may he used within a chemical storage 
area to alert personnel to the exact nature of the hazard they wovild face in the event 
of an accident. Under US practice this has been done by posting large signs with 
symbols indicating the type of material being stofed. In the interests of ensuring 
maximum.safety of personnel, hazard indicators might warn if "special hazard" materials 
(such as nerve agents) Are present, and if so, whether they are volatile (GB), 
requiring masks, or less volatile (VX), reqiuring protective shits as well as masks.
4. Storage of Bulk Agent and Filled Munitions

Chemical agents are stored, in bùlk containers or in filled munitions. Pilled 
chemical munitions would normally he kept in mili-baiy storage depots. Bulk eigent 
might he stored either at munitions storage depots, or at locations associated with 
production or with facilities for the filling of munitions.

Por bulk storage the US has used "one-ton" cylindrical steel drums. Bulk 
containers offer the advantages of limiting the nxmiber of units that need to be 
inspected, and, because they are designed specifically for storage p-urposes, of 
minimizing long-term dangers of leakage. They are also suitable for compact storage 
under a variety of conditions - in the open, in buildings, or underground.

Storage of agent in filled m'unitions entails more complex maintenance problems 
over the long run h.ecause of. the increased number of items to he monitored and the 
somewhat greater rate of deterioration. If munitions are stored with their explosive



components, they would need to he maintained also in avÆordance with ргооойпгев for 
storage of high explosives. (Under US practices, high explosives are kept in widely- 
spaced, revetted and reinforced concrete bunkers.)
5. Storage Area Size and Configuration

A variety of configurations are possible within a chemical s-torage area. Balk 
storage of agents can be carried out in the open, in various types of shelters, or 
underground. Open-air storage of containers in rows is perhaps most convenient.for 
systematic maintenance purposes. However, other possibilities range from stacking 
containers in compact tiers under sheds at militaiy depots to warehousing bulk agent 
at or near production facilities. In either example the structures used might 
physically resemble standard storage sheds or buildings - at least externally - and 
could be large or small, closed or open, or high or low.

Large volume storage at one location offers more efficient use of equipment and 
facilities. The converdence offered by concentrating storage at one location might, 
however, be offset by other factors such as a desire to make storage less visible and 
less vulnerable by dispersing stocks. Pilled m-unitions might be expected to occupy 
larger storage areas than would similar quantities of agent in bulk containers.

Pilled munitions have tended to be placed in widely-separated magazines which were 
built to store conventional weapons as well. Other structures offering suitable 
protection against weather damage and meeting appropriate standards for chemical and 
explosive hazards could also be used. Some munitions may be stored outside, -under 
canvas or similar covers. If warning signs are used on bunkers or other storage 
structures, it would be expected that they would indicate not only a chemical hazard 
but whether explosive components are also present. Such signs could offer the only 
ready external means of distinguishing bunkers containing сопг’-entional munitions from 
bunkers storing chemical munitions.
6, Alternative Patterns of Storage

LMle the preceding descriptions are representative of some actual storage 
practices, they do not exhaust the many possible alternative ways to handle the problems 
connected with storage of chemical agents and munitions. Other methods might cost more, 
or sacrifice some degree of personnel safety, They might, however, be considered worth 
the possible extra costs and safety risks by a country placing particular emphasis on 
concealing its stockpiles.



Evidence of chemical weapons storage activity offered hy the storage methods 
discussed is of low visibility, even to observers near a storage facility. These 
indications might be almost completely eliminated through the use of alternative 
methods of sampling for leakage and by doing away with or hiding safety features.
For excimple, removal of warning markers from perimeter fencing, entry points, and 
within storage areas wovild eliminate the most obvious sign of chemical storage. Use 
of small, hidden air sampling stations in place of permanent, fixed meteorological 
facilities would remove another indicator. Material and related equipment, such as 
bulk storage containers and decontamination equipment, normally stored in the open, 
could be kept out of sight in buildings or in below-ground storage.

Safety measures, which might be necessary or highly desirable in connection with 
storage of substances such as nerve agents, would not, however, be eqvially necessary 
for storage of binary chemical weapon components. Any accidental leakage from binary 
muhitions would not present a hazard substantially greater than that posed by many 
chemicals in industrial use.

In general, there would appear to be only very limited opportunities to 
distinguish chemical agents and weapons storage from other munitions or military 
storage. These opportunities would seem particularly limited at any significant 
distance from the immediate storage area. Porthermore, such indications of 
chemical storage activity as may be available to persons near or at a storage facility 
are largely of a type which could be relatively easily altered. Thus, while some 
indications of CW storage may be visible under certain conditions, it is questionable 
whether these will be significantly helpful in formulating a reliable and negotiable 
system of verification of possible CW stockpiling.
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20 June 1972

Original ; ENGLISH

UNITED STATES OP AMERICA 
Working Paper on the destruction of chemical weapons

This paper describes environmental protection and safety procedures used in current 
United States operations for demilitarizing limited quantities of chemical weapons.
Such a description will, it is hoped, he helpful in gaining an understanding of practical 
considerations involved in the objective of destruction of chemical weapons stockpiles.

The example provided helow involves the demilitarization and disposal of nerve agent 
cluster bombs. The current United States plan for destruction of these munitions offers 
an opportunity to examine practical factors relating to the disposition of weapons 
containing one of the most toxic types of chemical agents.

Growing concern for environmentaR safeguards has been reflected in the United States 
by an increasing body of laws and regulations controlling governmental as v/ell as private 
actions affecting the environment. The major United States legislation affecting 
destruction of toxic materials is the National Environmental Policy Act of 1969. This 
Act requires that evexy proposed Federal Government action significantly affecting the 
quality of the environment include a detailed public statement on its environmental 
impact. The Act creates in the Office of the President a Council on Environmental 
Quality with respon/'ibility for reviewing and appraising such proposed actions. Wiile 
directed primarily at non-military activities, the Act also applies to destxuction of 
chemical weapons.

In 1969 the Department of the Army initiated plans to dispose of approximately 
2,500 tons of nerve agent in munitions of a type considered obsolete, stored at Rocky 
Mountain Arsenal in Colorado. Under the National Environmental Protection Act, before 
proceeding with demilitarization of these munitions, the Army was required to prepare a 
statement detailing its destruction plans. Comments on the Army's proposals were ,
requested in February 1971 from interested Federal, State and local agencies, including



the United States Department of Health, Education and Welfare, the State of Colorado, 
and the Denver Regional Council of Governments. A revised statement was made available 
to the'Covmcil on Environmental Quality and the public in December 1971* It is 
anticipated that destruction Mil begin in 1973 and require approximately eighteen months 
to complete.

The environmental impa,ct statement in this case, M t h  attached plan for 
demilitarization and disposal of v/aste products, includes over 850 pages of discussion 
and supporting data. As required by the Act, it contains a detailed discussion concerning 
possible adverse environmental, effects of destruction, and relates these effects to 
various alternative methods of destruction. The plan for destruction offers full relevant 
background information on all aspects of demilitarization. This includes technical 
descriptions, with appropriate photographs, charts, and diagrams concerning the munitions 
to be destroyed, the site at which destruction is to be carried out, and the proposed 
destruction and disposal process. The description of proposed demilitarization 
operations covers methods of transporting the munitions from the storage area tp the 
holding and_ demilitarization building, removal of inert parts and their decontamination, 
draining: of agent from munitions through a chemical pipeline to agent deactivation 
facilities, detoxification of agent, and processing of waste residue, in a centrifuge/ 
spray dryer system prior to final disposal. Safety controls, including provisions to 
prevent any release of agent during normal destruction operations or as a result of an 
accident, measures .to control by-products released during detoxification processes, and 
alarms and equipment to protect personnel, áre described. The results of pilot tests 
(using simulated agent) are also provided.

The following exceiq)ts from the summary portion of the sta'tement are illustrative 
of the lypes -.of information necessary in order tbret responsible agencies may consider 
whether a given plan for destruction of toxic substances provides adequate environmental 
safeguards. These excerpts also offer an indication of the rigorous procedures that 
must be followed in carrying out destruction of chemical weapons.
"Background

This environraental impact statement presents the programme for the demilitarization 
of the M34 cluster stockpile at Rocky Mountain Arsenal. This programme encompasses about 
21,000 M54 gas bomb clusters containing approximately 454,000 gallons of agent GB 
(volatile liquid 'nerve gas') which will be disposed of by chemical neutralization.



The M34 ïeinxlitarization effort was initiated in August I969 hy a special group 
designated Task Force Eagle ... Instructions and guidelines for the Task Force placed 
particular emphasis on safety and security rather than cost or time.

"The Cluster, Gas Bomb, Nonpersistent, GB lOÓO-poxmd M34 is an air deliverable 
munition containing 76 individual ML25 homhs filled with 2.6 pounds' of GB nerve agent 
(methylisopropoxy-fluoro-phosphine oxide) and a O.55 pound tetryl central burster. The 
М34 clusters were manufactured in the mid 1950's, are stored at Rocky Moimtain Arsenal, 
are now obsolete and therefore must he disposed of.

"Small quantities of M34 clusters had been demilitarized in the past under field 
conditions at Rocky Mountain Arsenal. Review of the procedures and safety for such out
door demilitarization indicated their inadequacy to meet the current emphasis and 
guidance on maximum safety, particularly where many thousands of clusters are involved. 
Accordingly, Task Force Eagle was established to plan and conduct a programme for 
indoor demilitarization in an explosion-proof, gas-tight facility, using remote control 
and automated equipment to the maximum extent. The objective v/as to reduce or eliminate 
the use of personnel in direct proximity to the declUstering operation and to provide 
/.omplete safety to the surrounding environment and population during noxmal operations 
or in the event of accidental munition functioning.

"It is currently planned to demilitarize 60 М34 clusters per day in two 8-hour 
shifts. This will permit completing the entire demilitarization about 18 months after 
start of live operations....
"Environmental Impact of the Proposed Action

The M34 cluster demilitarization progrt mae has been developed with the specific 
purpose of insuring that there will be no deleterious impact to the environment as a 
result of this effort. It is possible that extremely small amounts of undetoxified GB 
nerve agent will he emitted to the atmosphere during the demilitarization process. 
However, the emission level váll not exceed the concentration limit prescribed by the 
Surgeon General of the Public Health Service for the general population and unmasked 
workers .... Other air pollutants (hydrogen fluoride, HF; nitrogen dioxide, NO^) may he 
emitted to the atmosphere intemittently during the demilitarization process. N0^ 
enLÍssion will he controlled not to exceed the level set in latest Federal Standards .... 
The x/aste products from the chemical detoxification will he processed through a 
centrifuge/spray dryer system to remove the solids and evaporate the water. The 
solids will he packaged in drams and stored temporarily in a warehouse at Rocky



Mountain Arsenal pending tiltimate disposition. All pipe and sewer lines transporting 
agent and/or waste products will be verified to be leaktight prior to start of 
operations.

"As noted above, .... the munitions declustering will be carried out in a facility 
which will physically contain any explosion that may accidentally • occur* The facili-ty 
has explosion-proof doors and; automatic blast valves that will insure that the faciliiy 
is gastight in the remote event of an accidental munition functioning and will prohibit 
any deleterious leakage of agent to the atmosphere..,;; liquid agent, then ..will -be 
decontaminated by a special spray system and any residtial agent vapor subseqilently will 
be bled to the scrubbers (cleansing devices). During noimal operations the area will 
be continoúsly ventilated (under negative pressura relative to the outside) and any 
agent that' may evaporate -will pass through ventilation ducts to scrubbers where it will 
be captured and chemically neutralized. Operating-personnel are experienced in the 
handling of nerve agents. They will be given prepl'abement physicals and subjected to 
periodic followup clinical examination, to ensure thè adequacy of the detection and 
protective meas'ures provided. In addition, they also will be given special training 
in the condubt of this programme ...."

These examples of planning for an actual C¥ destruction operation involving a 
limited quantity of. weapons indicate that destruction of chemical weapons is a complex 
and time-consuming, task which requires the most detailed preparations. Comprehensive 
destruction of all lethal C¥ stocks in arsenals everywhere would involve major 
environmental and safety considerations which would affect both the methods that might 
be appropriate for large-scale destruction, as well as the time required.
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míIOED STATES OP AMERICA
Working Panert Statistics relating to production and 

trade of certain chemical substances in the -US
The Canadian and Japanese delegations (CCD/3OO, 50I, 544) have su^sted that it 

would be useful to review the possibility of compiling prod:uction and trade data on 
certain chemical substances used in preparation of lethal chemical agents. In response 
to this suggestion, the US wishes to share with other members of the Committee the 
following information regarding the production and trade of chemical substances in 
the US.
US Production Statistics

The United States presently releases considerable data on chemical production, 
-Annual production figures for ei^t of the sixteen chemicals listed in the Canadian and 
Japanese papers are available in US Census Bureau or US Tariff Commission publications. 

Statistics on the ei^t other chemicals on the Canadian and Japanese lists are not 
published by the US Government either because production is minute or nil or because 
US law restricts the publication of figures which might disclose the output of 
individual producing firms and thus restrain competition by placing them at a possible 
competitive disadvantage, Methylphosphonic dichloride and difluoride, and pinacolyl 
alcohol fall into the first category of extremely limited or nil production.
Production data for phosphorus pentachloride, dimethylphosphite, -sulphur dichloride, 
thibdiglycol, cyanogen chloride, and diethylamino ethyl alcohol are reported to the 
US Government but not released publicly because of legal limitations on disclosure, 

Prod-uction data for the other eightt chemicals on the Canadian and Japanese 
lists are capsuled in Table 1, Included also are data on chlorine because of its 
extensive use in World War I and data on organophosphorus insecticides because 
of the similarity of their chemical structure and mode of action to nerve agents.



Production figures cover all chemicals produced in the IIS during the year, 
whether sold or devoted to "captive" uses. The term "captive" refers to use of a 
chemical hy a single manufacturing firm for production of another chemical.
Production Trends

Production trends of the chemioais listed vary considerably. Most of the listed 
chemicals require further processing to become usable end products. Demand is 
therefore determined hy the user-industries (which may build up or draw down 
inventories in any given year), and ultimately by the final consumers. Production 
is accordingly affected hy:

1. The general level of business activity;
2. Relative price and cost levels, which among other factors are influenced 

hy changes in technology, hy shortages, and by availability of alternative chemicals 
or means of processing;

3. Changes in consumer preferences. Por example, production of elemental 
phosphorus declined more than 13 per dent between I969 and 1971 because of concern 
that the use of phosphates in detergents caused environmental damage to waterways 
receiving- sewage from homes.
Regional Production

Table 2 indicates the geographic distribution bf plants where these chemicals 
are manufactured in the US*. Almost half of the plants are located in the South 
Central region, althou^ all the chemicals listed except hydrogen cyanide are 
produced in at least three of the five broad regions designated in the table.

Plant location is based on the availability of raw materials and ine^ensive 
transportation as well as proximity to direct users and final markets. Plant 
locatión over time does vary as older plants become obsolete. Frequently older 
plants are replaced hy ones located nearer areas of expanding population.
Foreign Trade

The US requires customs decláhations of both quantities and values for all 
commercial exports and imports, hut does not at present publish trade data on all 
individual commodities. The only chanicals with potential utility for CW purposes

* Not listed in the table are ethylene and organophosphorus insecticides. The 
former is produced, by 23 firms and. the latter hy 15 firms. Since some firms have 
several plants, the number of producing plants involved is considerably larger.



for which data are published separately are those listed in Table 3* Many chemicals 
are traded in such small quantities that they are classified into broader categories 
for reporting purposes. The trade in phosp^jorus trichloride, however, is reported 
even though that trade is virtually infinitesimal.

Generally speaking IIS imports and e:фoгts of chemicals with a potential for 
CW use are very small. The exception is organophosphorus insecticides for which 
exports represented 30 per cent of US production in 1970* ®he only other chemical 
for which separately published trade statistics can be compared with production is 
chlorine. Exports as a percent of production varied from between one half of one 
per cent in I967 to one sixth of one per cent in 1970* Imports represent one per 
cent or less of US production.

[J5xe significant featm-e of these trade statistics, aside from the small 
quantities relative to production, is their erratic variation from year to year.
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UNITED STATES OP A1ÍERICA
V/orking Paner on US domestic legislation 

regarding chemical substances

This paper describes relevant provisions of domestic US legislation v/ith respect 
to the use, production and handling of chemical substances. The delegation of Sv/eden 
has already pointed out that a reviev/ of the situation v/ith respfect to national and 
international regulations in this area would he useful and desirable (CCD/PV.556, p.18). 
The follov/ing description may he helpful in the Conmiittee's consideration of the extent 
to which existing legal restraints might he relevant in reinforcing the observance of 
chemical v/eapons prohibitions.

The provisions of US domestic legislation described helov/ are illustrative, not 
comprehensive. They have been condensed from voluminous and detailed material and are 
described only in brief, essential teims. Some material of special interest, such as 
that relating to definitions, has heen included in footnotes. Special attention has 
been given to the possible "relevance of these provisions v/ith respect to the control of 
the use, production and handling of toxic chemical substances v/hich can he used for 
weapons purposes.

The United States is a federal state. Consequently there exist parallel systems 
of legislation, respectively within the domain of the Federal Government and of the 
various states. States do not have the authority to legislate in some areas where the 
US Congress has acted. State lav/s vary widely. In some jtirisdictions, for instance 
v/here there has heen extensive industrial development, there is likely to he far more 
legal regulation than v/ill he found in other jurisdictions, where this has not been 
the case.

It v/ill he noted that some provisions of Federal legislation deal specifically 
v/ith chemical v/arfare agents and govern the importation, exportation, handling, use and 
disposal of these substances. Most Federal legislation affecting chemical warfare 
agents, hov/ever, applies to them because they are chemical substances and not 
specifically because they are chemical warfare agents. Legislation in this category 
relates to such matters as production, sale, transportation and disposal of chemical 
substances. Parallel provisions may he found in State legislation.



An effort has heen made to arrange relevant legislation in such a way as to 
facilitate a review of the legislative provisions described helow.
I. Federal Laws Directly Applicable to Chemical Warfare Agents

Most of the Federal legislation affecting chemical warfare agents applies generally 
to chemical substances. Some statutes, however, do limit the importation, exportation, 
handling, use and disposal specifically of chemical v/arfare agents. Accordingly, these 
statutes deserve special treatment.

A. Importation and Exportation of Chemical Warfare Agentd
The Mutual Security Act of 195?/ authorizes the President "to control, in 

furtherance of world peace and security and foreign policy of the United States, the
export and import of arras, ammunition, and implements of v/ar, including technical data
relating thereto". The President may designante paxticular items falling within the 
above categories. All persons engaged "in the business of manufacturing, exporting or 
importing" suçh items must register \/ith the Government. Penalty for willful violation 
is $25,000, two years in prison, or both. The powers of the President vonder this section 
have heen delegated to the Secretary of the Treasury for import and the Secretary of 
State for export.-^

Among the "implements of war" designated hy regulation are "chemical agents",-^ 
"nerve gases and incapacitating agents".

B. Handling, Use and Disposal of Chemical V/arfare Agents
Several sections of Title 50 of the United States Code regulate the transportation, 

open-air testing, deployment, storage, disposal of, a^d procurement of delivery systems 
for "lethal chemical warfare agents" hythe JS Government. Section I5II requires that 
the Secretary of Defense submit semi-annual i-eports to Congress setting forth the 
amounts spent during the preceding six-month period for research, development, testing 
and evaluation and procurement of all lethal and non-lethal chemical agents.
Section 1512 prohibits the transportation, open-air testing and disposal of chemical 
warfare agents unless the proposed action can be accomplished v/ithout endangering the

1/ 22 use 1934 (1970).
^  Exec. Order No. 11432, 3 СБ'Р 751 (Comp. 1966-197P).
_2/ The term "chemical agents" is defined as substances "useful in war which, hy 

(their) ordinaxy and direct chemical action, produce a powerful physiological effect",
22 CFE 121.08.



public health and safety. Section,1513 prohibits the deployment, storage or disposal 
outside of the United States of any lethal chemical warfare agents or their associated 
delivery systems without the giving of prior notice of the proposed action to the 
country exercising jurisdiction over the area in question. Section I5I6 prohibits the 
procurement of delivery systems for lethal chemical warfare agents unless the President 
certifies to Congress that the delivery systems are vital to the safety and security of 
the United States. Finally, sections 1517 and I5I8 prohibit the disposal of chemical 
warfare, agents unless the agents have been det zified or made harmless to man and his 
environment, unless inimediaAe disposal is clearly necessary to safeguard human life or 
in a emergency.
I1. Federal Legislation Applicable to Chemical Substances Generally

Although there are only a few laws directly affecting chemical warfare agents 
per se, there are many Federal laws affecting them as chemica,! substances. These laws 
generally regulate the production and sale, the interstate transportation and the 
disposal of various chemical substances. The most pertixient legislation is set out 
below.

A. Federal Legislation Regulating the Production and Sale of Various 
Chemical Substances
1. Federal Hazardous Substances Labeling Act.

The Federal Hazardous Substances Labeling Act^ prohibits the introduction into 
interstate commerce of any ihisbranded hazardous substance or banned hazardous substance. 
The Act .defines "misbranded hazardous substance" as a hazardous substance which, 
inter alia, fails ao bear a, label which states conspicuously the word "poison" for any

j/ 15 use 1261 et seq. (l970).



hazardous substance which is highly t o x i c . T h e  Act also bans hazardous substances 
v/hich might otherv-/ise he used in the household hut v/hlch cannot he made safe hy 
cautionary labelling.

2. Federal Insecticide, Fungicide and Rodenticide Act 
The Federal Insecticide, -Fungicide and Rodenticide prohibits the

distribution in interstate commerce and the excportation of pesticides not properly 
registered and pesticides containing improperly labelled substances v/hich are highly 
toxic to m a n . T h e  Federal Environmental Protection Agency (EPA) administers the 
Act's provisions for registralion, packaging and labelling of such pesticides. The 
EPA has the authority to inspect the records of the manufacturer to determine v/hether 
the provisions of the Act_are being met. Furthermore,, agents of.the. Department.of 
Agriculture are authorized to physically inspect shipments of pesticides to ensure that 
the provisions of this Act are enforced. Finally, in cases v/here the safety of the. . 
pesticides is challenged hy the EPA, the manufacturer of the challenged pesticide must 
establish the safety of the products

¿/ An example of an extremely specific statutory/ definition is found in the 
follov/ing definition of the term "highly toxic"; "any substance v/hich falls within 
any of the follov/ing categories; (a) Produces death v/ithin fourteen days in half or 
more than half of a, group of ten or inore lahoratoiy v/hite rats each v/eighing betv/een 
tv/o hundred and three hundred grams, at a single,dose of fifty milligrams or less per 
kilogram of bod̂  ̂weight, v/hen orally administered; or (h) produces death v/ithin 
fourteen days in half or more than half of a group of ten or more laboratory v/hite 
rats each weiring betv/een tv/o hundred and three hvindred granis, v/hen inhaled 
continuously'for a period of one hour or less at an atmospheric concentration of tv/o 
hundred pants per million hy volume or less of gas or vapor or tv/o milligrams per liter 
hy volume or less of mist or dust provided such concentration is likely to be 
encovnitered hy man v/hen the substance is used in any reasonably foreseeable manner; 
or (c) produces death v/ithin fourteen days in half or more than half of a group of ten 
or more rabbits tested in a dosage of tv/o hvmdred milligrams or less per Icilogram of 
body v/eight, v/hen administered by continuous contact v/ith the hare skin for twenty-four 
hours or less". 15 USC 12б1 (h)(l) (l970).

^  7 use 135 (1970).
jJ This Act prohibits the sale of pesticides containing the arsenaPe, arsenite, 

fluoride and fluosilicate compounds listed helov/ -unless these compounds are 
distinctively colored to identify their presence in the pesticide. A pesticide 
containing such an -uncolored compo-und would he per se mislabelled and therefore could 
not he introduced into interstate commerce. The compounds specifically covered by 
this A.ct are standard lead arsenate, basic lead arsenate, calci-um arsenate, magnesium 
arsenate, zinc ansenate, zinc arsenite, sodivua fluoride, sodium fluosilicate and 
barium fluosilicate.



Und.er proposals presently before the Congress, the power of the EPA to regulate 
the marketing of pesticides v-rould be extended to include the application or use of such 
substances as well.

3. Federal Pood, Drug and Cosmetic Act .
A great deal of domestic legislation affects the production and sale of various 

chemical substances.-^ The Federal Pood, Drug and Cosmetic Act,^-^ for example, 
extensively regulates the production and sale of drugs. A '-drug" is defined as an
article (other than food) intended to affect the structure of any function of the body
of man or other animals. The Act also prohibits the adulteration of any drug in
interstate c o m m e r c e I n  order to enforce the prohibitions of the Act, Federal
agents have the authority under section 374(a) to enter and to inspect any factory, 
wa.rehouse or establishment in which drugs are manufactured, processed, parked or held 
for introduction into interstate commerce or any vehicle being used to transport such 
drugs in interstate commerce. These inspections extend to all records, files, papers, 
processes, contracts and facilities bearing on whether adulterated drugs are being 
manufactured, processed, parked or transported in such places.

B. Federal Legislation Regulating the Transportation of Various Chemical 
Substances

Tliere is fairly extensive Federal regulation of the transportation of chemical 
substances within the United States. Section 832 of Title 18 of the United States 
Code prohibits the transportation, carriage or conveyance within the US of etiologic 
(disease causing) agents unless authorized hy the Secretary of Transportation. The

8/ Under the Occupational Safety and Health Act (29 USC 65O et seq. (1970)), the 
Secretary of HeaJ-th, Education and Welfare is authorized to establish and administer 
standards protecting the safety and health of workers employed in business engaged in 
interstate commerce. The Secretary of HEV/ is required to take action in oases where
''employees are eccposed to grave danger from exposure to substances or agents determined
to be toxic or physically harmful ...".

2/ 21 USC 301 et seq. (l970).
10/ An example of a genera,! statutory definition is by 21 USC 551 (l970) which

defines -adulterated drugs as drugs which (l) contann filthy, putrid or decomposed 
substances, ,*,,2) were manufactured under conditions not conforming to current good 
manufacturing processes, and (3) do not conform to sta/ndards of strength, quality, or 
purity 8,s set forth in either the United States Pharmacopeia or the Homeopathic 
Pharmacopeia, of the United States, if the drug purports to be one listed in either of 
these publications.



Secretary is authorized to promulgate rules and regulations covering the transportation 
of these agents.in order to ensure their safe transportation. These regulations apply 
to all land carriers engaged in interstate or foreign conimerce and contain the 
designations of routes over which etiologic agents may be transportèd.

Section 854 of Title 18 of the United States Code authorizes the Secretary of 
Transportation to regulate the transportation within the US of "dangerous articles" 
including etiologic agents, corrosive liquids, compressed gases and poisonous 
substances. The Secretary's regulations are binding on all land carriers engaged in 
interstate and foreign commerce and on all shippers making shipments of "dangerous 
articles" in interstate and foreign c o m m e r c e U n d e r  this section the Secretary is 
authorized to require carriers to adhere to the best-known practicable means for 
parking, marking, loading, handling while in transit, and inspecting such articles in 
order to insure their safe transit.

Section 170 of Title 46 of the United States Code prohibits the marine 
transportation of explosives and other dangerous articles or substances, including 
"inflammable liquids and solids, oxidizing materia,ls, corrosive liqxiids, compressed 
gases, poisonous articles or substances, hazardous articles ..." except in accordance 
with the regulations of the Coast Guard. These regulations cover the marking, 
packaging, handling, storage, stov/age and labelling of dangerous articles and 
substances.

Under Section I716 of Title 18 of the United States Code the transmission through 
the mails of poisonous drugs and materials v;hich may kill or injure another is 
prohibited.

12/Finally, the Anti-Smuggling Act— ' regulates the transportation and distribution 
of merchandise into the customs jurisdiction of the United States. Another section of 
the US Code contains a list of the controlled merchandise.^^ Various chemical 
substances are enumerated in this listing. There are specific regulations relating to 
viruses, serums, toxins and analogous products for use in the treatment of human 
beings and domestic animal s.

11/ G?he regulations promulgated by the Secretary of Transportation list many 
chemical agents; see 49 CFR 172.5*

Vlj 19 use 1701 et seq. (I970).
2j/ 19 use 1202 (Sub-chapter 4) (1970).

19 CFR 12.17, 12.21.



C. Federal vLaws. Controlling the Disiaos'al of Chenâcal Substances .
Under Federal v/ater pollution legislation^^ the Federal Environmental Protection 

Agency (EPA) has the authority.to establish methods and means .for preventing 
"hazardous substances" from entering the navigable waters of the United States. In 
this legislation the term "hazardous substances" is defined as "such elements and 
compounds vihich, when discharged in any quantity into or upon the navigable v/aters of 
the United States or adjoining shorelines or the x/a,ters of the contiguous zone, present 
an imminent and substantial danger to the public health or vrelfare, including, but not 
limited to, fish, shellfish, v/ildlife, shorelines and beaches".

Analogous authority is .given to the EPA with respect to certain hazardous air 
pollutant s.

lilhen the destruction or disposal of any clienûcal substance by a Federal agency 
may have a. significantly adverse effect on the quality of the human enviininment, the 
Rational Environmental P:licy Act— ^  requires that the Federal agency undertaking such 
ЭХ1 action file an environiaental impact statement assessing the possible threat to the 
environment posed by the proposed Federal action.
111. State Lav/s Applicable to Chemical Substances

State legislation regulating the production, sale, transportation and disposal of 
chemical substances generally shows considerable diversity and is in many , cases not as 
comprehensive as Federal regulation. In some areas where the US Congress has enacted 
legislation the States are without authority to do so. In other casés, parallel 
Federal and State legislation exists..

A. Dix'ersit.'; of State Regulation
One characteristic of the body of State regulation governing chemical substances 

is the diversity from one jurisdiction to another. For example, MaJLne, Rew Jersey and 
Rew York have one type of legislation —  in virtually identical terms —  regulating the 
sale and distribution of pesticides. Under this législation pesticides must be 
registered prior to sale and there are provisions governing the handling of pesticides

2¿/ 33 use 1162 (197c) hazardous.
16/ 42 use I857 (1970)'. An. air pollutant is defined to be "an air pollutant to 

which no ambient air quality standard is applicable and which in the judgment of the 
Administrator (of EPA) may cause, or contribute to, an increase in mortality or an 
increase in serious irreversible, or incapacitating reversible, illness".

12/ 42 use 4321 (1970),



in commercial transactions. The legislation also contains provisions designed to 
prevent injuries arising out of the^dissemination of pesticides. California^ however, 
has a vèry different ■•type, of legislation-not only pertaining to sale and use, but also 
to man-ufacture of pesticides, .which is illegal without a licence. Provision is made 
also for inspection of manufacturing facilities by competent Sta,te authorities 

Б. Scope of State Regulation
■ Even though the .most heavily industria,lized states, like California, Hew Jersey

and Hew York,, hs,ve extensive industrial marketing and pollution legislation, the scope
of legislation М Ш  respect to thè production, sale, transportation and disposal of
chemical substances often is not as comprehensive as Federal legislation. A case in
point is California, which has extensive legislation embracing the manufacture and sale
of drugs, pesticides and injurious or hazardous cheinical substances,^^ and,líhich hen
pollution legislation which prohibits the discharge of chemical substances into the
waters of the State if such discharge is likely to’"be detrimental to vfild life.---'̂
California, however, does not In,ve specific legislation regulating the transportation
of chemical substances within the State, nor does it have the equivalent of the
Federal Occupational Safety and Health'Act, vihich sOts safety standards for production
facilities that manufacture‘ha,zardous chemical .substances.,.

The scope of legislation in other States is in some cases even le h s  comprehensive.
Hew .York, for example,. hare legislation governing the manufacture and sale of drugs, the

2i/distribution and sale of pesticides and' the disposal of chemical pollutants.— ' If does

18/ The basic legislation regulating pesticides in'Hew.IYork may be fbu.hu at
H.Y. AGRICULTURE AHD MâRKETIHG LAW Sec.149 (McKinney 1954)/ analogous Hew Jersey 
legislation may be found at.H.J. STAT. Sec.4;8A-2 (19.60)| in Maine the relevant 
legislation may be found at 7 M.R.S.A.Sec.581 et seq.Г  in California the relevant 
provisions ma,y be found at CAL* AGRIC. CODÊ  Sec. 12751 et se.g♦ (West I95/I).

19/ The manufacture and sale of drugs are cuntrolled in geheral by UAL* HEALTH 
AHD SAFETY CODE Sec.11000 et seq., and Зес,2б310 et . seq, (West 1954) I pesticides b¿̂
CAL. AGRIC, CODE Sec.12751 et segi '(West 1954), injurious materials by"CAl. AGRIG.
CODE Sec. 14001 et sec. (West 1954)? and hazardous substances by CAL. HEALTH AID 
SAFETY CODE Sec.28740 et seg. (West 1954).

2£/ See CAL. PISH AID GAME CODE Sec.5650 (West I954)/ for general prohibitions cn 
the discharge of chemicals which degrade viater quality standards, see CAL. WATER CODS 
Sec. 13000 et seq. (West 1954).

21/ The manufac-ture and. sale of drugs is govemed by H.Y. EDUCATIOH LAV/ Sec.tSOG 
et seq. (McICiiiney 1954), pesticides by H.Y. AGRICULTURE AID MAEEKETS LAV/ Sec.149 
McKinney 1954)? chemical pollution of water by H.Y. PUBLIC HEALTH LAW Sec.1200 et seq. 
McICinney 1954;.



not, however, have a Hazardous Substances Act or regulations governing the manufacture 
of pesticides or other injurious substances. Moreover, New York, like California, does 
not have a comprehensive State Code regulating transportation /f chemical substances 
within the State. Unlike CcAifomia, however, Nev; York regulates-the routes over

22/which vehicles carxying dangei-ous chendcal substances may travel.— '

2 ^  N.I. VEHICLE АБШ TRAFFIC LAW Sec.lôJO (McKinney 1954) authorizes certain 
localities to regulate the transportation of dangerous chemical substances.
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LETTER RATED I4 JU1Œ! I972 î ROM THE PEPLIAi'iENT REPRESENTATIVE 
OP PERU TO THE SPECIAL. EEPRESENTATIVE OF THE SEGEETARÏ- 
GENERAL TO THE C01ŒEEENCE OP THE COMMITTEE ON DISAPMiRM'iT 
CONCEENING THE SERIES OF TESTS IN THE ATMOSPHEHE WITH 
NUCLEAR WEAPONS IN THE PACIFIC

- I have the honour to express to you, on instructions from my Government, the 
vital interest of my country in the question entitled "Urgent need for suspension of 
nuclear and thermonuclear tests", which is a high-priority item before the Committee on 
Disarmament- In a number of international fora my Government has stated its profound 
anxiety at the alarming persistence of nuclear tests, and feels that it should reaffirm 
its conviction that the continuance of these tests is manifestly contrary to the 
interests of peace.

In particular, my counti-y wishes to reiterate trie strongest possible protest 
against the series of tests of nuclear weapons in the atmosphere which France is carrying 
out and intends to continue in the Pacific. I do not feel it'necessary to detail, since 
they are v/ell knovm, the hazardous effects which these explosions entail for the 
coastal. States of the Pacific Ocean, not only for the health and welfare of their 
peoples hut also for the ecological balance of the area.

I should therefore be very grateful if you would talce the necessary steps for the 
Secretariat of the Committee to issue this letter as an official document of the , 
Gonimittee on Disarmament.

I avail myself of this opportunity to extend to you, Sir, the assurances of my 
highest and most diatinguished consideration.

Carlos Alzamora 
Ambassador' 

Permanent Representative
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M I T E D  KBTGDOM

Working Ps/per on remote detection of 
chemical weapon field tests

A 1 . In an earlier Working Paper (CCD 5ОЗ) the requirements for verification
of chemical weapon arons control measures were reviex/ed in hroad terms in order 
to put the overall problem of verifica,tion into perspective. Subsequently 
a number of Working Papers have continued this process with varjAng degrees 
of elaboration of detailed aspects of the problem. It is appropriante, now 
that the Committee has s. general landerstanding of the problem, for 
consideration to be given in detail to some of the verification techniques 
vfhich ha,ve been suggested, so that positive action can be focussed on those 
which show real promise of practical application.
2. One technique which requires further examination since it has been 
suggested as one which xjould not involve on-site inspection is the use of 
satellite-mounted sensors designed to detect field tests of chemical v/eapons. 
This pa.per seeks to examine in detail;

i) x/hether such a. system would be feannble in terms of sensitivity 
reqxArements and equipment performance; and 

ii) vrhat x/ould be the probability of detection of field tests on 
the basis of certain assumptions.

3. A fundamental assumption is thab field tests of chemical v/eapons v/ould 
be essential as pa.rt of the development process culminating in production 
anô. stockpiling of the v/eapons. It is important to note that xrhil-e this



may be.true for.аду new development, for example by a state previously 
lacking a chemical weapon capahility it is not necessarily a valid assumption 
for countries i/hich have previously had such a capability, unless perhaps 
development of a new type were initiated.

В The' characteristics and sensitivity requirements of sensors
4. The remote detection of a chemical agent liberated during a field test 
necessitates the transmission of a signal from the chemical to a sensor, and 
in order to differentiate such tests from tests of weapons such as high 
explosive or smoke shells, the transmitted signal must allov/ identification 
of the chemical. This need to transmit a signal indicates the use of 
electromagnetic radiation of some form and only those frequencies of the 
electromagnetic spectrum need he considered v;hich are transmitted hy the 
earth's atmosphere and capable of giving chemical information. Ahsoiption 
by the atmosphere limits the useable frequencies to "vrindows" in the near 
ultraviolet, visible light, infrared, microwave and radio-frequency regions. 
Of these regions only the infrared will produce chemical data on all 
molecules and of the available v/indows in the infrared region, that from
8 - 15 Д  is preferred because;

a. it is a region in v/hich many characteristic infrared absorption 
bands are found

h. the black body radiation from the earth peales át about Ip д 
Gonsideration v/ill therefore be limited in this paper to a remote detection 
device v/orking in the 8 - 15 д  windov/.
5 . For the pvirpose of examining the capabilities of a typicaA satellite- 
movmted sensor, the orbit of the earth resources satellite (EES) v/ill he 
considered as the sensor requirements for this have heen extensively reported. 
The ERS v/ill he placed in a circular sun synchronous orbit at a height of



880 Km with an orbit inclination of approximately 99°* This produces a 
ground point shift of 2860 Km per orbit and a westerly shift of 170 Km each 
day. The sensors have a field of view of almost I9O Km producing a 10^ 
overlap on ouccessrve days. The ground velocity of the satellite is 6,7 Km 
sec ^ which imposes severe constraints on the infrared sensor.
6. Tvro types of sensor v/hich are available are a suitable photoconductive 
detector, such as cadmium-mercury-tellurium (CdHgTe), and a pyroelectric 
detector such as triglycine sulphate. The former v/ill’require cooling to 
77°K, the labter will operate at ambient teimperature. The photoconductive 
sensor is usually used in a line scanning system, simila,r to the line scanning 
of a television screen, v/ithout interlacing, whereas the tiAglycine sulphate 
can be used in a;-pyroelectric vidicon detector in v/hich the whole image is 
formed on the d.etector surface, vrhich is ruled, to give á number of discrete 
point detectors e.nd the charge on these points is subsequently scanned by a.n 
electron, beam. In normal systems vjoidiing in the visible a;nd photographic 
imrared regions of the spectrum, the different spectraJ. ranges are each 
monitored by a separabe-vidicon using a filter to isolate the respective 
v/avelength regions.
7. The choice of v/hich system to use л. 01 surveillance of chemical v/eapon 
tests from a. satellite v/ill he governed, by the degree of spectraJ resolution 
required. If the identity of a chemical agent can be established.using a 
small number of v/ao/elengths then either system could be used. If a laj/g.e 
number of v/avelengbhs are required then the consequent multiplicity 01 
vidicons v/ould be prohibitive.
8. In remote sensing of nerve argents from the ground using infrared 
absorption, detection can be ba.sed on the 9-7 band common to m.ost nerve 
agents. However, this band cannot be used for satellite-based observation 
because of the atmospheric ozone absorption band at this v/avelengtli.



When the spectra of the atmosphere and a selection of nerve agents are examined 
together, it is apparent that since it is impossible to use the 9-7/1  region for 
identification, nc simple combination of :lcUi4s will allow ag’nts to be.detected. 
Identification will then have to depend on summing all the information available 
in the 8 9.4 and 9.8 - 12^д regions, the individual agents being identified
by pattern recognition techniques. This will require a spectral resolution of O.lyi 
or better, whicn wc/̂ .ld rcqui7?e a minimum of 38 vidicons. It therefor-e appears thet 
the line scanning approach v/ould be preferable.
9. V/hen using scanning techniques based on passive infrared it is essential 
that, the spectrum scan .should be complete in the time interval in which a single 
target is being viewed. Since the sensor detects the absorption by a vapour cloud 
of infrared radiation from the earth's surface, a changing pattern of absorption at 
different v/avelengths would result if this background surface radiation varied
d.uring the course of a single scan. Relation of the data to the pattern for 
individual agents would then not be possible. If the spectral scan covers areas 
of different emissivity then false signa,̂ o can result. The highest resolution of 
a linescan instrument yet achieved is 0.5 milliradians with 0.25 milliradians as the 
practical limit. This gives a т1п1:лит line líidth of about 250 m for the EUS system, 
but the value is of course dependent on altitude. Taking the instantaneous target 
being scanned as a square of this size then there will be roughly 800 such target 
dots in the 190 km line scan or (SOO) dots in the square frajae. This frame is 
completed in 28 secs giving a 'dot* time of 40_/t.s. In that time it would be necessary 
to measure absorpt.ion at at least 38 wave'! °ngths - requiring a detector response of 
1 or better. This is v/ithin the capabilities of a cooled CdRgTe photoconductive 
detector. The fastest scanning system yet described would scan the 8 - 12 /1 region'



in 3 /IS at a resolution of O.5O/1, so that the required scan rate of 40/u.s is feasible. 
This data would need to he digitised for transmission to earth and commercial 
converters have speeds up to 15MHz. Allowing 4 hits per wavelength interval (intensity 
scale of 16 si) and using the position of the intensity hits in the hit string to 
denote wavelength, the data transmission rate would he ЩЕъ. It appears then that 
it would he technologicaJ.ly feasible to design a satellite based system with 
adequate speed.
10. Considering now the sensitivity of an infrared line scan system, the limiting
discriminating power of the present CdHgTe detector is 0.08 per cent, the noise
level limitation of the scanning system is 0.1 per cent. The corresponding

-2detection sensitivity for an average nerve agent is about 0.1 mg m based on its
strongest hand. For identification several bands will have to he used which could
degrade this sensitivity by a factor of 2 - 4- It is possible the.t more sensitivre
detectors may become available and that more efficient means of suppressing the
system noise may he found. However, measurements at ground level indicate that
atmospherio turbulence itself sets a noise limitation of O.O4 per cent on the
discrimination sensitivity. These terrestrial measurements were made with an
instrument'having a low time constant, hut still one significantly higher than
that of the satellite system. It therefore appears unlikely that a discrimination
level better than 0.1 per cent is likely to he achieved, so that a sensitivity 

— ?of 0.1 mg m is the most that appeans practicable. Essentially, it appears that 
the intrinsic sensitivity of existing infrared detectors is adequate; but that 
the limiting factor is likely to he the random noise level of the overall system.



11. Before the practical value of such a detection sensitivity is examined, it should 
he noted that such a detection system as that discussed above could only recognize 
known agents as the patterns for recognition would have to bfe stored within the system. 
The detection of tests with a new agent would be outside the capabilities of such
a system as the necessary spectrum analysis, at a rate of the order of 2,500 spectra 
per second, would involve an extremely large computer organization. Even comparison 
of the limited range of wavelengths with a limited library of known chemical agents 
at this rate is at the limits of current computer capabilities.
12. So far sensor sensitivity has been discussed in terms of the rapid response 
necessary for a satellite giving wide coverage by tracking over a large proportion 
of the earth's surface. With a satellite geo-stationary orbit covering a fixed area, 
there would be a possibility of improving the sensor sensitivity by using integrating 
techniques as explained in paragraph 21 below.
C. The probability of detection by satellite-mounted sensors
13. In assessing the probability of successful detection of chemical weapon field
tests from a sensor-satellite system, a number of assxmptions have to be made in order 
to provide quantitative data inputs. Tv/o necessary assumptions have already arisen 
from the discussion of appropriate sensors, viz that the sensor is an infrared 
spectrophotometer designed to detect vapours of chemical agents (aerosols would not
he as readily detected by this type of instrument); and that tests are carried out 
with known agents.
14. Two more assumptions of particular importance are made in the following 
assessment. Firstly that tests are carried out at known fixed locations and secondly 
that tests are random with respect to time. Arguments can easily be raised against 
both these assumptions. I\/hile some tests would probably involve complex support 
facilities which could not easily be moved, undoubtedly much testing could be carried
out without such facilities. The choice of random test times was dictated hy the
need to employ numerical values in this quantitative assessment. Although it is



reasonable to examine the performance of a detection system under these assumptions, 
one must consider later the factors hearing upon detection possibilities in the 
case of a deliberate attempt at concealment,
1 5. A logic diagram showing the interactions of the various components which 
affect the separate probabilities involved in the overall surveillance system is 
given in Figure 1 attached. In addition to the satellite-sensor system v/hich 
would scan the test area in a systematic manner the other main components are a 
source (munition/agent) which releases a "puff" of agent vapour, and the environment 
which determines the dispersion of the puff and also has a large influence on its 
detectability. The probability of successful surveillance of field tests (Ps) is 
calculated as the product of the following four terms;

Pc the probability of a clear sky condition 
(environmental factor only)

Pa the probability of coincidence cf the affected and scanned areas 
(satellite orbit and puff dispersion factors)

Pt the probability of coincidence of the puff dispersion and sensor 
scanning times
(environment and satellite orbit factors)

Pd the probability of detection (sensor, puff and satellite factors)
The first three terms are readily determined and allov/ favourable orbital configuraliens 
to he selected. The probability of detection will he a complèx function of sensor- 
satellite characteristics, puff characteristics and environmental factors and can 
only he estimated on the basis of further s-ssumptions. The overall probability of 
successful surveillance can then be calL-ulated for the various satellite orbits 
considered and the following paragraphs give details of such calculations.



Calculation of Probabilities
16. The following assimptions are made as the basis for calculating the probabilities 
for surveillance;
Source; an instantaneous point source of 10 kg of volatile nerve

agent (such as might he produced from one round of a 
multibarrelled rocket launcher)

Puff: The agent concentration within the puff assumes a normal
Gaussian distribution I'lhich is maintained during dispersion 
downwind. The magnitude of this dispersion was calculated 
on the basis of a mathematical model and the ellipses defining 
the areas corresponding to variqvis levels of detectable agent 
(according to sensor sensitivities) were derived on the basis 
of this model

Environment; a flat test location; neutral temperature gradient; wind 
steady in direction at 2 mps. .Cloud cover is the average 
incidence of overcast sky during the period I9OO to 1939 

(with separate winter and summer values)
Sensor; a multiple-spot line-scan (800 x 8OO) infraired

spectrophotometer with a scan tiaiie of 26 s, a resolution of.
"*20.25 mrad and a sensitivity of 0.1 mg m (this sensitivity 

is -derived as a. product of puff concentration and puff 
height terms)

Satellites; Details of some possible satellite orbits which have been
included in the calculations are given in Table I attached.
An important factor which has not been considered is the 
system cost which will increase with satellite size, 
complexity and altitude.

Calculation of Pc
1 7. This is the probability of a clear slcy and is obtained as 1 - Po (the probability 
of overcast sky), the latter being obtained from meteorological records for areas of 
interest for the months of January and July, taken to represent winter and summer 
conditions.



Calculation of Pa and Ft
18. These are the probabilities that the ground track area covers the area of puff 
formation and/or dispersion aud the probabxlity that the puff is in the scanned area 
at the time of tracking. Both teimis will differ according to the type of satellite.

a. Polar orbit A sensor in a near-recursion sun-synchronous orbit
of this type having a shift for the second day's track of one

!

swathe width (17O km) would achieve complete earth coverage in
18 - 20 days. By a graphical method relating distance travelled
by the puff centroid, wind speed and sensor sensitivity, it can

_2be deduced that: Pa x Pt = 0.02 for 0.1 mg m sensor
sensitivity.

b. Inclined orbits The elliptical sun-synchronous inclined orbit 
with a period of 12 hr may he used to scan the northern hemisphere 
for two 8 hr periods during each 24 hr at apogee. In view of the 
persistence of the puff at detectable levels for a sufficient 
time, Pa X Pt - 1. Scanning at perigee would give a lower
Pt value.
The relatively low circular inclined orbit will result in less 
favourable Pa x Pt terms than the elliptical orhit.

c. Circular equatorial orbits A satellite in a geostationary orbit 
having a sensor aligned and focussed on a 1,200 km square centred 
on the puff release point еэл car?j out constant surveillance.
Thus Pa X Pt = 1 aлd Pd will be the critical factor in this case.
A satellite in a 10,000 km orbit scanning a hand of 2,000 km 
centred on an appropriate latitude would repeatedly interrogate
a given area once every 6 hr.
As with inclined orbits Pa x Pt = 1 except at high wind speeds 
(during which field tests would he unlilcely).



Calculation of Fd
19. Either the sensor will detect a puff or it will not, ie Pd = 1 or 0. A 
positive sensor system response will depend not only on puff characteristics and 
emironmental conditions, hut also particularly on satellite characteristics, 
especially oltitude since this determines the resolved spot area. If the product 
of the ratio puff area/resolved, spot area and a function of the puff height and 
agent concentration is equal to or greater than the detector sensitivity, then 
Pd = 1. The area ratios are given in Table 2 attached and shov/ that only with
equatorial orbits at low sensor sensitivity (l.O and 0.1 mg Б ).will Pd = 0. This
arrses from the higher altitude of the equatorial satellites, but sensors of 
higher sensitivity in such satellites will be effective when the puff area has 
increased over a period of time.
20. In the case of elliptical inclined orbit it is anticipated that sensor 
performance would he likely to he degraded by directional and focussing problems 
a'nd that Pd -would he low as a result.
21. Por a sensor, in a non-geostationary orbit, it is considered, that the

-2operational characteristics are likely to he a sensitivity limit of 0,1 mg m and
Э, resolution of 0.25 mradiahs. This performance is attainable with present
teconology making allowance for environmental degradation factors but calculations
have for completeness heen carried out with sensitivities one order of magnitude
on .each side of this value. As noted earlier (paragraph 12.), the use of
integration techniques is possible for a s .nsor in geostatioi_ary orbit. By the
z'apid. accumulation of spectra (as in the use of a "computer of average transients")
the signal to noise ratio can he improved hy a factor which approximates to the
sqr.are root of the number accumulated. Thus, superimposition of 100 spectra will
gi'.i an improvement in sensitivity of a factor of 10. For this reason a possible

—2Bon.sitivity limit of 0.001 mg m has also heen included for such a satellite..



The probability of successful auirveillance
22. Details of thn individual probability terms discussed above and the final 
values of Ps (with separate values for winter and згшаег) are given in Table 3 
attached.
23. It is evident from the Table that the best orbits are those in an eq.uatorial 
plane althou^ an inclined circular orbit may also be satisfactory if sensor 
sensitivity can be improved. A qualification to be applied to equatorial orbits 
is that sensors may be scaniiing certain locations at lovi elevations and. the 
resulting increased atmospheric path length will introduce an unknown factor into 
the Pd Values (see Figure l).
24. It is seen that in the best conditions the dete3?mining factor for successful 
surveillance is the occurrence of clear sky conditions at the test site. The 
values given in Table 3 are for a typical Northern Hemisphere continental location. 
The dominating influence of this particular factor places additional importance
on the basic assumption discussed earlier, that tests are random with respect to 
time. Furthermore, the values for the probability of clear sky (Pc) pre, derived 
from data for completely overcast sky and do not take account of partial cloud 
cover.
Conclusions
25. Prom this analysis it is concluded that limited detection by satellite 
sensors of chemical field tests of knom agents in known areas is technically 
feasible. The most promising surveillance system would require an infrared 
sensor mouinted in. a satellite in geostationary, orbit. The incidence of cloud 
cover at the test site woxild be a major factor in determining the probability of 
successful surveillance.
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SOME POSSIBLE SATELLITE OKBITS (approximate VALUES)

Type Polar Inclined Ecuatorial
Orbit Circular Circular Elliptic Circular Circular

Altitude, Km 880 1000 - 10,000 36,000

Apogee, Kia - - 40,000 - -

Perigee, Km - - 500 - -

Inclination, (°) 99 60 63 0 0

Period, h. 1.6 1 .7 12 6 24

Recursion No 14 14 2 4 1

Stability-, years >10 >10 >5 >10 >10

Classification Sun-
synchronous

- Sun-
synchronous

- Geo—
stationary

Example ERS
(USA)

— MOLINYA
(USSR)

SYIICOM
(NATO)

Sensor, type IR Ш IE IR IR

Swathe, Km 170 200 Var. 2,000 7,200

Spot diameter, Kbí 0.22 С 25 Var. 2.5 9.0

Elevation a); 50  ̂
latitude, (°)

90 90 Var. 18°18' 32°44'



CCD/5 71  
page 14

TABLE 2

Ratio of puff area/sensor resolved area

Type Satellite
Altitude

km

resolution 
radius (km)

Puff. Area/Sensor.resolution 
Sensor sensitivity (mgm“ )̂

for

1.0 0,1 0.01 0.001

Polar 880 0.11 92 744 9258

Inclined 1000
Elliptic

0.125
Variable

71 577 7180
not calculated

Equatorial 10,000
36,000

1.25
4.5

0.71
0.055

5.8 71.8 
0.44 5*53 39.5

Source strength 10 kg

Sensor resolution 0.25 mradians



Sufflmary of Probability Tenas

OclbyX-LJ. ue 
type end 
altitude 

km

Sensor Probabilities*
sensitivity 
m gm~^ Pc(w) Pc(s) Pa X Pt Pd Ps(¥)

i
Ps(S)

Bolar 1 .0 0.3 0.7 0.01 1 0.01 0.01
880 0.1 0.3 0.7 - 0.02 1 0.01 0.02

0.01 0.3 0.7 0.07 1 0,05 0.07

Inclined 1 .0 0.3 0.7 0.15 1 0.05 0.11
1000 0.1 0.3 0.7 0.35 1 0.11 0.26

0,01 0.3 0.7 1 1 0.30 0.75
Inclined 1 .0 0.3 0.7 not calculrled
Elliptic 0.1 0.3 0.7 f{

0.01 0.3 0.7 ' II

Equatorial 1 .0 0,3 0.7 1 0 0 0
10,000 0.1 0,3 0.7 1 1 0.30 0.75

0.01 0.5 0.7 1 1 ■0.30 0.75

Equatorial 1 .0 0.3 0.7 1 0 0 0
36,000 0.1 0.3 0.7 1 0 0 0

0.01 0.3 Q .7 1 1 0.30 0.75
C.OOl 0.3 0.7 1 1 0.30 0.75

Pc = jprooability of clear sky for winter Pc(V/) and summer Pc(S)

Pa X Pt = probability of the coincidence of the agent puff and scanned a,rea
and coincidence in time

Pd = probability of detection hy the sensor

Ps = overa-ll probability of successful surveillance in winter
Ps(w) and suamer Ps(S)
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Working Paper on two groups of chemical agents ox warfare

INTRODUCTION
Within a comprehensive treaty prohibiting the development, production smd storing 

of chemical agents of warfeme and prescribing their destruction, those agents y/hich are 
particularly toxic and therefore ca.pable of inflicting iieaxq'- losses v/ould probably 
require more rigorous methods of control than others. This v/orking pciper examines some 
of the prerequisites for such specicil treatment. It studies v/hether chemical E,gents of 
v/arfa,re as com’prised by the Geneva Protocol and the UN Report on Chemica,! Agents of 
Warfare (United Nalions. Chemical and Bacteriological (Biological) V/eapons and the 
Effects of their Possible Use. Report of the Secretary-General, United Nations,
New York,. I969, A/7575/Eev.l) might be divided into two gvroups v/ith such characteristics 
tha,t different verification procedux<es v/ould seem meaningful.

Chemical substances, v/hether gaseous, liquid or solid, which are sui.table to be 
employed in v/a,rfare because,of their toxic effects on man, animeRs or plants, are 
chemical agents of vre,rfare.

Some compounds are already knovm as chemicsR ?,gents of v/arfare, others as potential 
chemica,! agents of v/arfare. liiture compouTids v/hich are not yet identified might also 
become argents of warfare. Knovm chemicaJ agents 01 v/ariare s,re listed in literature,
e.g. the UN and the WHO reports (United Ne,tions. ChemicaJ e,nd Bacteriological 
(Biological) V/ea,pons and the Effects of their Possible Use. Report of the Secretary- 
General. United Nations, Nev/ York, 19ь9з A/7575/Rev.l, World HeaJtb Organization.
Health A.spects of Chemical and Biological Weapons. Report of a VfflO Group of Consultants. 
Geneve, 1970.), and some potential ones are also Tiientioned in scientific piublications.
Such lists or descriptions are easily expanded v/hen the existence of nev/ agents for
chemical warfare becomes known or can be inferred.

The purpose of this paper is to discuss the principa,! possibilities to delimit tv/o
groups of the chemical agents of warfe/re, i.e. supertoxic agents and other chemical 
agents 01 v/arfare, and to suggest a reasonable procedure for this. A delimitation 
betv/een them should facilitate the discussions on verification, v/hich are necessary in 
connexion v/ith negotiations on a comprehensive treaty. Possible methods of verification 
for the different groups v/ili not, hov/ever, be dealt v/ith in this paper.



EARLIER ДЕЬтЕТАТЮН CONCEPTS
During the discussions in the CCD the following concepts have been used for 

different delimiting purposes.
Conditional or tmconditional prohibition of production

(Swedish Statements 12 March 1970?
CCD/PV.457 and 13 April 1972,
CCD/PV.556).

Supertoxic or toxic agents (Swedish Statement 9 March 1971?
CCD/PV.499).

Single or dual purpose agents (US Working Paper Work
programme regarding negotiations on 
prohibition of chemical weapons,
20 March 1972, CCD/ЗбО).

These concepts may need further explanations.
A conditional prohibition would be restricted to production for use in war.

An imconditional prohibition would mean a total prohibition of production.
Nearly all supertoxic agents are "single purpose" agents, i.e. they have only a 

belligerent use, and it has been suggested that their production should be unconditionally
prohibited. All single purpose agents are not supertoxic. Other chemical agents of
warfare may also have a civilian use, i.e. they are "dual purpose agents".

It is apparent that these sets of concepts are closely interrelated, v/hich should 
be borne in mind in the following discussion, which deals with the supertoxic agents. 
SUPEBTOXIC AGENTS

Exactly vihich agents should be considered as supertoxic has not yet been definitely 
decided, although some have been mentioned, e.g. the nerve agents, mustards, and the 
toxins. Existing, potential and future chemical agents of vrarfare will in all 
probability have the follov;ing properties in common;

High toxicity
Rapid onset of effect - minutes to hours 

I Physico-chemical properties allowing storage and dissemination 
(or in the case of binary weapons only dissemination)

Reasonably economic use



Prom the user's point of viev/ the acute toxicity of a chemical agent of.warfare
is of the greatest importance, and strong effects of lov; doses considered as an
a,dvanta,ge. The most toxic compounds known, which also fit the other criteria- 
mentioned for a chemical agent of warfare, constitute the grea,test threat. Very few 
of these compounds have any peacefvil use, and none has a necessa,ry use outside
scientific laboratories. However, it has to be admitted that future warfare agents
with a very high toxicity and an indispensible peaceful use are possible, although not 
likely. There are also technical uncertainties in the determination of acute 
toxicities, such as lethal or effective doses.

The effects of chemicals on living organisms are indeed complicated. In 
considering which compounds should he regarded as supertoxic the lethal dose is 
important, as is the effective dose. The effective dose has to he effective from a 
militarjr point of view, and the effects have to have a certain predictable duration, 
say from 24 hours and longer following exposure.

The concept of supertoxic agents should cover all chemical agents of warfare which 
are particularly dangerous. Such compounds in very small quantities cause death or 
severe, long lasting disability.

A tentative delimitation of supertoxic agents is illustrated in the table. The
delimitation is based upon knov/n facts and data, about some known compounds.
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TECHNICAL BASIS AED PROCEDÜBE FOE Р Е Ш И ТАТ Ю Н
Since the supertoxic agents will have to he treated differently within a 

comprehensive ban of production, etc,, of chemrcaJ agents, it vdll be necessary to 
agree on a method for deciding which new chemical compounds should be, characterized 
as supertoxic chemical warfare agents, .From a tecbnica..! point of view this should not 
be difficult. A group of experts using the kind, of theoretical and p.ractical approach 
suggested in this working paper should be able to take on this tcisk.

Many such groups of experts exist for different purposes. Examples can be seen 
in international scientific and technological organizations, which perform their tasks 
continually or intermittently. The International Union of Pure and Applied Chemistry 
(lUPAC) is one such organization, which e.g. handles nomenclature problems.

Accordingly a list of the supertoxic agents might be produced on request by an 
appropriate United Nations authority. This might be patterned on the work, of the 
United Nations Committee that is evalus,ting radiation hazards of radioactive chemicar 
isotopes, United Nations Scientific Committee on the Effects of Atomic Radiation on 
Man and its Environment, UNSCEAR, which in its turn gathers standardized data from two 
international scientific bodies, the International Commission on Radiatio.n Protection, 
ICRP, and the International Commission on Radiation Units and Measurements, ÏCRU, as 
well as from UNESCO, Ш 0 , РАО, and IAEA.

Reference has already been made to possible technical changes in the future, which 
might necessitate revisions in a treaty. The need for an updating mechanism covered 
by a treaty thus seems established. The same groups of experts and United Nations 
authorities just discussed might perform also this task.
CONCLUSION

There is need for a delimitation of particularly dangerous chemical agents of 
warfare, i.e. supertoxic agents, as a basis for different means of control within a 
comprehensive treaty prohibiting production etc. of chemical agents of warfare.

In m o d e m  applied science the understanding of patterns of data has increased.
The effects of chemicals on living organisms are indeed complicated and are best 
described by such patterns. Delimitation of supertoxic agents from other chemical 
agents of warefare has to be foimded upon the effects of chemicals on living organisms 
and thus on the recognition of patterns of data from several scientd.fic disciplines and 
technical specialties.



Data on chemical agents of warfare are available in literature, e.g. the 
united Nations and Ш 0  reports on chemical ■'nd biological wea’-ons* These data have, 
as an experiment, been used in thio papcj. to demons órate the possibility to 
delimitate supertoxic agents from all agents described in the reports. As a result 
it v;as possible to delimit the most dangerous chemical agents of warfare as supertoxic 
agents, which rarely have a peaceful use and never a necessary one outside scientific 
laboratories. .Many toxic compounds, most of them with peaceful uses such as hydrogen 
cyanide, could not he considered as belonging to the group of supertoxic agents.

A teollnical basis for the delimitation, if the concept of supertoxicity becomes 
operational, has been discussed. This can also serve for a periodic re-evaluation, 
which becomes necessary because of conceivable future inventions in the field of 
potential chemical agents of wa,rfare.
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Working Paper on identification and classification of chemical, warfare 
agents and on some aspects of the problem of verification

I. Chemical agents that could be banned
Dvrring past meetings of the CCD there was a clearly discernible need for identification

of "chemical warfare agents" with a view to negotiations on a treaty to ban the
development, production and stockpiling of chemical weapons, and to provide for their 
destruction.

In.._our opinion a decisive step tov/ards the identification of chemical weapons cpuld 
be taken hy defining the characte.ristics which, from a military viewpoint, are 
necessary to classify a chemical product as a chemical war.agent.

It must be borne in mind, when trying to assign an operational effectiveness 
coefficient to a chemical agent, that this coefficient is the result of a combination
of many factors, of which toxicity is merely one and not necessarily the most important.*
These various factors, which are closely interlinked, cover aspects ranging from the 
possibility of propagation in the target- area, to production, .storage, etc. It .is only 
through a careful and correct appraisal of all these factors that it will he possible to 
classify a chemical substance as a chemical warfare agent.

With a view to negotiating a treaty banning С weapons, the chemical substances which 
present the following characteristics may be considered as chemical warfare agents;
(a) Substances whose harmful effects are brou^t about throu^ contact, ingestion or 

inhalation, 'excludihg those whose effects are caused, only through injection.
(h) Substances which, because of their chemical and physical properties, can he_ 

diffused in the atmosphere by normal military means (aircraft, helicopters, 
artiller, missiles, etc.) with a concentration high enou^ in the emission area 
to produce the effects predetermined.



(c) Substances which by acting through the means referred to mider point (b) are 
highly toxa.c or are capable of rendering the area uninhabitable for a certain 
time.

(d) Substances having the above-mentioned characteristics and capable somehow of
remaining in the environment long enough to develop their harmful action.

(e) Substances having the above-mentioned characteristics and which can be produced
and stored in such amounts a.s to constitute a veritable iid.litary stockpile.
Огл the bàsë of these requirements it seems possible to start drawing, up a, first 

list of substances which can certaanly be considered as chemical warfare agents, with 
a view to determining the scope of a treaty banning chemicaJ weapons, as followsi

- PHOSCæUE or CAEBONYL CELOPJDE 
COCl^

Choking agent. Intermediate product. Used on a large scale in the chemical 
industry for the preparation of dyestuff. pharmaceutical products, plastics, etc.

- ESTERS OF FLUOROCARDOXYLIC ACIDS
F-(CH ) COOR n = od.d

^ R = alkyl or halogenalkyl
General toxic action.

- CHLOROPICRIN or NITROCHLOROPOEM 
O^N-CCl^
Choking agent. Disinfestor for stored goods and for grounds.

- CYANOGEN BROfflDE 
BrCN
Tear and general toxic agent.

- CYANOGEN CHLORIDE 
Cl ON
Tear and toxi.c agent. Used in cyanate preparation and halogénation for the 
synthesis of dyestuff.

- THIOPHOSCÆNE or TBJOCAEBONYL CHLORIDE 
GSCl^

Choking agent.



MDSTiffiD G-AS =
2,2' ~ DICHLORODIETHIL SULFIDE 
SCCH^CH^Cl)^

Blister agent.
ETHIL CIDOROSULPONATE 
Cl-SO^-OC^H^

Blister and.tear agent.
ïiTTROGEM MUSTARDS and TERTIARY 2,2'
DIÑALO DIALKYL liMINES
R-N-R¿ R := ABíyl, halogenalkyl

E' = halogenalkyl
Blister agent.
AESINE
AsH^

General toxic agent,
ME-THYL DICHLORO AESINE 
AsClgCH^

Irritant and blister agent. Used for veterinary" products.
ETHYL DICHLORO AESINE
ABCl^C^H^

Irritant and blister agent. Used for veterinary products. 
LEWSITE or DICHLORO (2CHL0R0VINYL) ARSINE 
AsCl^-CHrrCHCl 
Blister agent.
PHENYL DICHLORO ARSBIE
AsClgCgH^

Irritant and blister agent,
DIPHMYL CHLORO ARSINE 
AsCl (CgH^)^

Irritant and blister agent.



DIPHEaiYb CIMO ARSINE 
AsCN(CgH^)2

Irritant and blister agent.
ADAMSITE or DIPHENYL АМШО CHLORO ARSINE 
AsCl(CgH^)2 Ш
Irritant agent.
IRON PENTACAEBONYL 
Fe(CO)^

General toxic agent,
CHLOROFOEIiOSINE
C1CH=N0H
Tear and blister agent.
PHOSGENE OXIN or DICHLOROFORMOSIHE 
ClgC^NOH

Irritant.
CHLORO ISONITROSO ACETONE 
CH^C0CC1=N0H

Irritant.
ORGANO PHOSPHORUS C0№0UNDS
ТаЬша, GA (ethyl N',N-diBethylphosphoramidocyam.date)
Sarin, GB (isopropyl methylphosphonofluoridate)
Soman, GD {1,2,2-trimethylpropyl methylphosphonofluoridate)
V agents (alkyl esters of _S dialkylajodnoethylmethyl 

phosphonathiolic acids).
The structural formula pinposed by the Netherlands approach (see CCD/320,
2 March 1971» page 2, last paragraph) could also be used.

N.B. - In the case of dual-purpose agents their peaceful uses are underlined.



Of course, this is not an exhaustive list. It is proposed as a starting point 
for a more thorough study of those agents whi.ch must be considered as chemical warfare 
agents for all intents and purposes. However, this list seems to us sufficient to 
wairant some preliminaiy remarks on the levels of control which would he required for 
an effective prohibition of chemical weapons.
II. Classification of chemical agents

As an examination of the list shows us, the chemical warfare agents which oould he 
banned hy treaty may he divided as follovra;
- according to their use;

1. single-purpose agents;
2. dual-purpose agents;

” according to their degree of toxicity;
1. predominantly lethal agents whose effect is achieved in minimum

concentrations, (it is interesting to note that only sirigle-purpose
agents fall within this group of warfare agents).

2. agents whose haxmifal or lethal effects are achieved through rather hi ^  
concentration in the environment.

Special attention must he given to the organophosphorus compounds; some are 
already found in military stockpiles, others can he diverted to warlike uses, and 
finally others are used in agriculture as insecticides. If, as appears likely, the 
use of such substances for peaceful purposes is to he banned, all organophosphorus 
compounds may be considered as chemical war agents.
III. Some considerations on the problem of verification.
1. Single purpose agents..

Turning to the problem of verification, we see that the single-purpose agents - 
and the most dangerous ones -• are in most cases based on the use of raw materials which 
can he considered "critical"; these materia.ls, though abundant, are critical in as 
much as their soxirces are limited .in number and are located in well-defined areas. In 
one of our previous working papers (CCD/335 of 8 J'uly 197l) we tried to hi^li^t the
possibilities and limits of a non-intrusive system of controls of such materials
throughout the entire process of production, trade and use.



This type of control, which is based in large part on the analysis and 
interpretation of statistical data, will be all the easier to carry out as the 
proportions,of raw materials required for military use are greater than the average 
amounts used for civilian, purposes in a given state, if that state were -to decide to 
build up a militarily useful chemical stockpile.

Accordingly, this type of control would be applicable to a wide range of states, 
at least for verification of suspected violations, and appropriate procedures should, 
of course, be laid down for following action. On the other hand, this type of 
control would be impossible in the case of countries which are major producers and 
consumers of such raw materials. In their case, it would be useful and fitting to- 
invite contributions in the .form of studies and ideas from countries represented on 
this Committee in order to determine which factors - if any - when combined, mi¿it-pave 
the way to.,a.method of control (hopefully, a non-intrusive one), even for this limited 
number of cases.
2, Dual purpose agents.

Concerning those chemicals which can be used either for civilian or military 
purposes, the problem of verification seems easier. These chemical agents have, in 
fact, a low lethal index.

If a State wishes tc build up a militarily usefiiL arsenal from such substances, 
it would have to divert large amounts of them for that piirpose with significant impact 
on the average amount produced for large-scale civilian uses.

Under these circumstances, the. establishment of a method cf monitoring these 
substances based on the compilation (already done in part for o-ther-purposes) and 
interpretation.of statistical data appears to be a simpler, and certainly not an 
insoluble problem.

The industrial qnd economic data would have to be sufficiently a m p l e  and an 
analytical to reveal meaningful deviations either in the averáge or in the forecast 
indexes.
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Working Paper-on the question of a criterion to be used to characterize

super-toxic chemical agents

1. Determination of a toxic criterion
The LD^q of all chemical substances, if plotted accordingly to the degree to 

toxicity, will give an almost unbroken line (tentatively to be called the- LD^^ spectrum, 
see Chart l). If the number of such substances is finite, that line will be of a 
definite length. If botulinum toxin A (DD^^ in mice 0,00. - O.OOOO3 jig^g), which is 
said to be the most toxic substance known, is placed at the left end of that line, ,a3.1 
other substances v/ill be to the right of botilinum toxin A. While it is not clear what 
will come at the other end of the line, we may ignore substances at the right end as 
they could never be utilized as chemical weapons.

At the meeting of this Committee held on August 8, 1970? we tried to limit the 
scope of prohibition to cheniical substances coming to the left of a certain marked point 
(target point) on this LD^^ spectrum and suggested the toxicity level of LD^^, O .5 

milligrams per kilogram of body v/eight by hypodermic injection (CCD/JOI). The figui’e 
was chosen with a view to listing as many as possible of those compounds which could be 
used for chemical weapon purposes, at least those recognized as such, and omitting as 
many as possible of those chemical substances v/hich are used and produced only for 
peaceful purposes.

The reason why v/e suggested LD^^, O .5 mg/kg by hypodermic injection was that we 
chose to concentrate on Soman (LD^q, 0.35 mg/kg, s.c.) v/hich is one of the lowest in 
toxicity among the existing nerve agents, and that, by selecting as the target point a 
toxicity level close to the LD^^ of Soman о i the spectrum, all the knov/n nerve agents 
available for use as chemical vreapons would come to the left of that target point, vrhile 
only a few chemical substances used for peaceful purposes will come in this category.



It is a well-known fact that the LD^^ of chemical substances varies with changes 
in the experimental conditions, e.g. animal species and administration route, etc. and 
it is desirable therefore that the kD^^ spectrum should be arranged with the measurements 
from tests carried out under identical conditions.

This paper deals in some detail and in a concrete manner with the results of 
investigations we have conducted malcing use of the available literature. The LD-„ of 
about one hundred and thirty organophosphorus compounds, the group to which the above- 
mentioned nerve agents belong, are loiovm. The LD^^ of organophosphoms agents for use 
as insecticides and in medicine are shovm in Tables I..and II respectively, v/hile the 
LD̂ çj of organophosphorus agents for use as chemical weapons and other organophosphorus 
agents of roughly similar toxicity are shown in Tables III'and IV.

Many of the data were obtained in tests x/ith mice and rats, while the administration 
route was mostly intraperitoneal or oral. As to organophosphorus agents for use as 
chemical weapons, there are many data available on intraperitoneal injec,tions. In the 
case of insecticides, many statistics are obtained from oral administration. However, 
we may estimate the for intraperitoneal administration from statistics for oral
administration, as about a fifth of orally administered LD^^ is considered to be the 
LD^q for,intraperitoneal a,dministration, Consequently, it becomes possible to construct 
the LD^q spectium for the more reliable intraperitoneal injection in a mouse, hy making 
use of the availahle statistics.. We believe it will be possible to select a target
point on an LD^q spectrum, taking into account the same factors as when we selected a
target point on the LD^q spectrum for hypodermic injection mentioned above. In other
words, it would he c-ppropriate to select the LD^q, 0.62 mg/kg, i.p. of Soman as the
target point.

If we choose this as the target point, among the organophosphorus agents for civil 
uses coining to the left of this point on the spectrum shown in Chart I, there will he 
one insecticido (tetram: 0.5 mg/kg, mice, i.p.) and two medicines (panaxon; 0.6 mg/kg,
mice, S.C., echothiophate; 0.14 mg/kg, mice, i.p.). Table IV gives 'thirteen organo
phosphorus compounds which are considered to he of approximately the same toxicity level 
as chemical warfare compounds. Nine of those chemical compounds will come to the left 
of the. target point.

Judged from the DD^^ of these twelve organophosphorus compounds, there is a strong 
possibility of their being used as chemical warfare agents, while the abovementioned 
three chemical compounds, which are obviously used for peaceful purposes, could quite



possibly be replaced by other less, toxic chemical compoimds. Therefore, even if those
Welve or so of many organophosphorus compounds are to be prohibited, it would not greatly
affect peeoeful industry.

Thus, two toxicity levels are suggested; one for liyijoderinic injection mentioned in
our working paper (CCD/3OI) and the other for intraperitoneal.injection. It is also
suggested to choose, by xvay of an. example, one promising criterion of Soman, as the lowest
in toxicity. However, it would be necessary'- to make adequate adjustments according to
circumstances, as when, for example, a means of increasing the toxicity of lower toxic
compounds by combining several chemical compounds or by using adjuvants is developed or
when a hitherto unknown chemical warfare compound is discovered.
2. Standardization of experimental conditions for tests to determine LD¡-,

    :  ____
The above-mentioned toxici-fcy levels have been chosen as a, result- of our study made 

exclusively on the basis of the data which are available now. Of course, all LD^q to be 
used in selecting the target point must be accurate and have a high objective validi-fcy. 
Therefore, the following items should be given due consideration in setting the experimental 
conditions for tests for the determination of toxicity.
(1) animals

(1 ) species (e.g. dog, monlcey, rat and/or mouse) and strain (pure strain)
(ii) sex, age, weight

(2) chemical substances
(i) concentration, vehicle
(ii) roiite of administration (intravenous, intraperitoneal', subcutaneous, intramuscular, 

oral, inhalant, and/or cutaneous) and the region where subcutaneous, intrar- 
muscular and cuticular injection is to be effected

(3) others
(i) temperature, humidity
(ii) fasting time
(iii) duration of observation, etc.

3* Delimitation of organophosphorus compounds
lie believe that the classification of chemical compovjids by toxicity criterion as we 

have suggested is one effective means by ifhich to designate those nerve agents which are 
available for use as chemical weapons. However, using only a toxicity criterion based on 
the LD^q -spectrum, some of the chemical substances for civil uses (alkaloid, plant heart 
poison, etc.) come under the category (ll) of Chart II.

Accordingly,- we could limit the scope of chemical agents in amore clearcut way by 
selecting super-toxic chemical agents, which can be subject to verification and which
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would be those most likely to be used in w a r f a r e  from among the chemical compounds classified 
as super-toxic compounds using our toxicity criterion. In the light of such a consideration, 
it might be appropria,te that we concéntrale ourselves on super-toxic organophosphorus 
compounds (the square indicated by P on Chare II).

This is because organophosphorus compounds have the folloT/ing characteristics;
(1) the super-toxic organophosphorus compounds are those of the highest toxicity and there 
is a strong possibility that more toxic chemical weapons v/ill be developed in the future 
from among such organophosphorus compounds.
(2) it is possible to measure the amount of such organophosphorus compounds at the stage 
of production because they are produced from yellov/-phosphorus.
(3) all organophospliorus compo'unds indicate special anti-cholinesterase activities.
(4) there are differences in chemical stiuctural formula between such organopñosphoius 
compounds for peaceful and those for v/eapon purposes.

It should be noted that, by mailing use of the characteristics mentioned in para. (3) 
and (4), v/e could detect the relevant super-toxic organophosphoius compounds by means of 
gascromatography or by measuring cholinesterase activity.
4. Possible chemical structural formula, for organophosphorus compounds for v/eapon purposes.

As to the method for defining sucli super-toxic organophosphoius coHipounds, the 
Netherlands representative suggested a .method using chemical structural formula (CCD/320).

The common characteristics of organophosphoius nerve agents for weapon purposes, such 
as sarin, soman, and the V-agents are that there are methyl and phosphorus (CH,,~P) bonds in 
their molecules. On the other hand., though the mechanism of their action is the same, 
organophosphorus insecticides, v/hich are of ; .ach lov/er toxicitj , do not have any CH^-P bonds 
in their molecules. Nor do other organophosphoius compounds for peaceful purposes have 
such bonds. Therefore, if v/e could establish techniques for the micro-analysis of CH^-P 
bonds, it should contribute greatly to the detection of organophosphorus nerve agents.

However, some super-toxic organophosphorus compounds have bonds of lov/er alkyl 
radical and phosphorus. The representative of the Netherlands presented in above-mentioned 
v/orking paper a general structural formula (see Chart III) as a criterion by v/hich to 
define super-toxic agents. As v/e consider that the approacü suggested by the Netherlands 
to be very appropriate, v/e have carried out our v/ork on the listing o f  a l l  generally Icnovm 
organophosphorus compounds and putting them in order on the basis of their structural 
formu.la.

As a result of this v/ork, v/e have come to the conclusion that the general structural 
formula for organophosphoius nerve agents given in Chart IV is the most suitable. (See 
the annex for details.)



ссъ/314
page 5



Chemical agents 
for

peaceful purposes
(II)

Chemical agents 
for

v/eapóns purposes
(I)



A general formula proposed hy Netherlands (CCD/32O)

R Y Z

in which

Y : 0 or S

Z ; 0 or S

X ; F, CN, N^, SE", S(CH2)^^R", S(CH2)^N(E" 

8(СН2)^(Е")з 
R ; (Substituted) alkyl, cycloalkyl or hydrogen 

R': Alkyl, dialkylamino

R"; Alkyl



Chart - IT

A general structural formula of our study

E 0

P

"Y _  Rt

in which

N  : Allîyl., dialkylamino, alkoxy

E' : (Substituted) alkyl, cycloalkyl, hydrogen

Y I 0, S

X Í P, CE, S(CH2)ĵ SE'>, S(CH2)ĵ EE"2,

S(CH2)̂ SR"2, sCCHp̂ BE-'j, 3 { С Е ^ ) Ш Е " ,  

S(CE2)^S02R"

E" s Alkyl



Name
TABLE I

^5Q (mg/kg)

Accthion 1280 mice i.p.

AmiphoSj DAEP 432 mice P.O.

Azethion 1000 rats P.O.

ChlorotMpn 337 mice p.p.
1500 rats p.o.

750 rats i.p.

Cyanox, CYAP 995 mi.ce p.o.

Delnav 110 rats p.o.

DDVP 29 mice i.p.
50-70 rats P.O.

Diazinon 65 mice i.p.
108 rats p.o.

Dibrom 120 mice P.O.

Dicapton 400 mice p.o.

Dimefox, Hanane 1.2 mice i.p.
4.5 rats p.o.

Dimet,ho ate 140 mice p.o.

Diptrex 500 mice i.p.
450 rats p.o.

Disyston, Dithiosystox 5-6 mice i.p.
14.4 mice p.o.
5 rats p.o.

DSP 65.4 mice p.o.

EDDP, Hi nosan 218 mice p.o.

ЕРЖ 48 mice i.p.
33 mice p.o.
14 rats p.o.

ESBP 750 mice p.o.

Ethion, Nialate 179 rats p.o.



Name ^50 (mgAg)

Grusathion, Guthiorr 3-5
16

mice
rats

i.p.
P.O.

IBK, Kitazin-P 660 mice p.o.
IPSP 86 mice P.O.

Isomethylsystox 60 rats P.O.,

ïsosystQX, Isodemeton 5.6-5.9 
1.5

mice
rats

i.p.
P.O.

Lebaycid, Baycid 88
250

mice
rats

p.o.
p.o.

îfelathion 720
750

mice
rats

p.o.
i.p.

Mecarbajn 92 mice p.o.
МШР, Sumithion 870

242
mice
rats

p.o.
p.o.

Mesyston 27.2
50

mice
rats

p.o.
p.o.

IfetaLsystox, Ifethyldemeton 2.9-3.3 
17 
40

mice
mice
rats

s.c.
p.o.
p.o.

Methylparathion 19-22
30

■25
2.8

mice
mice
rats
rats

p.o.
s.c.
p.o.
i.p.

Mipafox, Isopestox 90
4.5

rats
rats

i.p.
P.O.

Eemaciae 270 rats p.o.

HPD 1100 rats i.p.

OMPA, Schradan 17
8
8-10

mice
rats
rats

i.p.
i.p.
p.o.

Paraoxon-ME 1.4 mice s.c.

ParatMon 10-12
5.5

mice
mice

s.c,
i.p.



lame ID^Q(mg/kg)

PAP 34 miee p.o.
- 3 .5 rats i.p.

Phosdrin 8 .9 mi ce p.o.
PMP 34 mice P.O.

Potasan 25 mice s.c.
15 rats i.p.

lyrazoxon 4 mice P.O.
ï^azothion 12 mice p.o.

36 rats P.O.
Ronnel, lankor 2500 rats P.O.

P.esitox, Asuntol 100 rats p.o.
Hubitox, 1 3 1 .3 mice p.o.
Svilfotepp 8 mice s.c.
Systox, Demeton 3 rats i.p.

30 rats p.o.
Tetram, Amiton 0.5 mice i.p.

3-7 rats p.o.
Thimet 2 .1 mice i.p.

0.7-■2 .1 rats p.o.
Tbiometon, Ekatin 64 mice p.o.
TIPP 16 mxce i.p.
Vamidothion 45.6 mice p.o.
VC-13, ECP 270 rats p.o.

P.O. = oral, s.c. = subcutaneous, i.p. = intraperitoneal



Name. bD^ (mg/kg)

IFP 4 mice i.p.
Echothiophate 0,14 mice i.p.
Paraoxon 0.6-0.8 Edce s.c.

7.8 rats p.o.
ХБРР 0.7 mice i.p.

0.85 mice i.p.
1.9 mice p.o.
0.65 rats i.p.

p.o. = oral, s.c. = subcutaneous, i.p. = intraperitoneal



Name (mg/kg) Reference

о.ал mice s.c. B.M. ilskew (1957)
0.42 mice i.p. B. Holmstedt (1951,1959)
. 0.580 mice i.p. T.A. Loomis (1963)
0.585 mice i.p. T.A. Loomis (1956)
9,2 .mice p.c. T.A. Loomis (1963)
0.045 rats i.v. 1Í.P. DuBois (1963)
0.056 rats i.v. J.H. Fleisher (4960)
0.113 rats s.c. J.H. Fleisher (1970)
0.116 rats s.c. B.M. Askew (1957)
0.55 rats p.o. DuBois (1963)
0.016 rabbits i.v. IÍ.P. DoBois (1963)
0.046 guinea-

pig s.c. B.M. Askew (1957)
0.038 monlieys » с • B.M. Askew (1957)
0.0752 mice i.v. D.H. McKay (1971)
0.2 mice i.p.
0.62 mice i.p. T.A. Loomis (1963)
7.8 mice p.c. T.A. Loomis (1963)
0.15 mice i.v. K.P. DuBois (1963)
0,6 mice i.p. B. Holmstedt (1951)

Sarin

Soman

ТаЪша



Name ^^50 (mg/kg) Reference

Tabun 0,06 rats i.v. K.P. DuBois (1963)
0.12 rats i.v. J.H. Fleisher (i960)
-3.7 rats' p.c. К.P. DuBols (1963)
0,06 rabbits i.v. K.P. DuBois (I963)
16.3 rabbits p.o. k.P. DuBois (1963)
Ó.08 dogs i.v. K.F. DuBois (I963)
8 dogs p.o. K.F. DuBois (Í963)

VX 0.05 mice i.p. S.M. Aquilonius et al 
(1964)



Name (mg/kg)

0.5 rats p.o.
0.25 rats p.o.
0.41 mice i.p.

0.3Л mice i.p.
0.5 mice i.p.
0.03 mice i.p.
0,80 mice i.p.
0.100 rabbits i.v.
0.07 mice i.p.
0.008 rabbits i.v.
0.10 mice i.p.
0.010 rabbits i.v.
0.05 mice i.p.
0.06 rabbits i.v.

0.27 mice i.p.
0.12 mi ce i.p.
0.7 mice i.p.

Diethyl S'-ethsBsuironylmethylthiophosphate
Diethyl S-ethylthiomethyl thiophosphate
Diethyl S-(2~dimethylaminoGthy].)

thiophosphate
DLèthyrl S-(2~triethylammonium methyl) thio

phosphate iodide
Dimethylamido-isopropoxy-pho sphoryl cyanide
Ethoxy-methyl-phosphoryl thiocholine iodide
Methylfluoropho sphorylcarho choline

Methylfluorophosphoryl methylcholine

Methylfluoropho sphoryDcholine

Methylfluoropho sphorylhomo choline

MethyliEopropo3iy- ( 2-dime thjBaEiino ethyl )
thiophosphine oxide

Methylisopropoxs'phosphoryBtliiocholine
Tetraethylironothionopyrrophosphate



JAPAN

WorlAng Paper on the question of a criterion 
to he used tpA hara.cterize guper-toxic chemical agents

ANHEDC; The explanation of the general formula for the 
"designation of super-toxic organophosphorus 
compounds

In this annex a detailed explanation of the possible general formula proposed 
for the super-toxic organophosphorus conpounds is presented for consideration in 
connexion with CCD discussion to find possible general foimula to designate nerve 
agents within the field of the organophosphorus compounds. The follov/ing remarks 
relate to the chemical structure and toxicity of the super-toxic organophosphorus 
compounds.

A general formula (l) has been proposed by G. Schradei^ for those 
organophosphorus compounds which have h i ^  toxic properties;

^2

(I)
in which

Eg = alk )xy, alkyl, or amine
Acyl = inorgani.c' or organic radical groups

(for example, -F, -Cl, -SCN, -S, phenol, 
enol, etc.)

Among the conpounds with this formula, there are mans’- super-toxic nerve agents, 
many of which are the so-called chemical warfare nerve agents.

M. F. Sartori, ^_al. also proposed, in the Chemical Reviev/^ a general formula
(ll) for some of those super-toxic organophosphorus compounds knovm as G-agents, 
and the toxicity of the agents covered by the formula was compared with that of 
diisopropyl fluorophosphate (DFP) -.



in which

R'/
(II)

R' = (CH,)2N» CgH Ш , CHO
CH."0

On the other hand, the high mammalian toxicity of such nerve agents as sarin, 
tahun, soman, etc. has heen investigated hy many researchers using various measuring 
methods. Tahle-1 and -2 list the toxicity of those agents which have heen reported 
in the published literature. As shovm in Tahle-2, however, differing values of 
LDj q, as median lethal dosage, are reported for the same animals using the'same 
experimental method. This is one of the problems which should he carefully discussed 
by toxicology experts when a toxicity standard is being established. If a toxicity 
criterion is adopted, it will he necessary to provide for a uniform laboratory 
method for determining the toxicity of a compound. For example, the following 
factois should he dealt with; the kind of animal to be used, their number and v/eî it, 
the method of application of the chemicals, measuring conditions, vehicle, eqtiipment 
and instruments, and other conditions.

Since World War II, new compounds which are extremely toxic to v/arm-hlooded
animals have heen developed hy many investigators, such as Dr. Schrader and Dr. Ghosh, 
etc. Nowadays, mider such code-names as VX, VE, GT-23, S~2J, Edemo, or F-gas, these
new nerve agents are known as chemical warfare nerve agents. Tahle-4 lists sixteen
compounds that have heen described in the published literature and which correspond 
to the general formula (ill) for the V-agents published hy the British CW estahlisliment 
namely:

-0

(III)'
SCH2CH2N(R.)z

in which
R̂ ,̂ R^, R^ = alkyl or aryl



Of these V-agents, the phosphates known as VE which have CH, - radical in 
their P - alkyl bond are exceptionally toXic. When compared with the G-agents, 
such as sarin, tabun and soman, the toxicity of the V-agents is found to be from 
several times to several hundred times greater than that of the G-agents, as shown 
in Table-5.

In addition, several super-toxic organophosphorus coc^ounds v/ith chemical 
structure analogous to that of the V-agents, and idiose toxic effects are reported 
in the literature, are listed in Tahle-5, from which the chemical structure and 
the toxicity of these compounds are seen to be almost the same as those of the 
V-agents. Prom this tahle, the follov/ing three sub-general formulae (IV), (V) 
and (VI) are summarized

3(СН2)^1(Ез )̂

3(СН2)^Й(Нз)з, -3(СН2)^1Ш Е з

(V)

E^O

in which

2̂̂  ^S(CH^)J(R^)y - 3(СН24Е(Ез)2?
(VI) - 3(СН2)^30^Ез,

- S(CH2),SR3

R^, R^, R3 = ' Alkyl •
Similarly, the following two sub-general formula (VIl) and (VIII) are summarized 

from Table-6, in which the chemical structure and the toxicity of the compounds are 
almost the same as those of the G-agents.



R , .C

T  \  0R' or OR'N(E'),
(VII)

in wMch
X = P
R, R = alkyl

Y ^0
vpi

RG**^ X
(VIII)

in which
X = ON
Y = 11(014)2

On the other hand, since it was proved that organophosphorus compounds exert 
their toxic effects hy inhibition of the enzyme acetylcholinesterase, a considerable 
amount of information about the relationship between chemical structure and ability 
to inhibit acetylcholinesterase has become available. The reactivity of
organophosphorus conpounds with the enzyme is considerably influenced by the
following factors;

(1) the strength of the electron affinity of phosphorus atom
(2) bonding-force of ester group to phosphorus atom
(3) steric effects of substituted groups, etc.

Furthermore, the ability of these' phosphorus compounds to inhibit the enzyme is also
in proportion to their affinity to cholinesterase.

The agents with a great capability for inhibiting cholinesterase in warm blooded 
animals are in general of tvro main types, namely, organophosphorus compounds and 
carbamate coiipounds. Here, three or four himdred of the more toxic organophosphorus 
compounds are listed from among those compovmds vrhich have relatively high toxic 
effects, and vrhich are mentioned in the literature, and subsequently, various 
sub-general formulae are summarized in Table-7 as groups 1-12..



The Buper-toxic group mentioned previously is, of course, covered by these 
suh-general formulae, hut not all the compounds which have these general formulae 
are super-toxic conpotmds, anâ it is obvious that one group v/ill contain compounds 
of differing toxicity; in other words, these suh-general formulae cover probably 
almost all the super-toxic organcphosphorus compounds which have been reported in 
the published literature. However, considered from the point of view of reactivity 
of phosphorus compounds mentioned above, it is very possible that new, more toxic 
nerve agents v/ill he produced in the near future hy the inclusion of different 
elements in the P - X hond or as radicals or R^, etc. For example, it is said 
that the chemical structure of phosphonate type, R(0)RP(0) - or (RO)RP(S) - may 
show extremely strong toxic effects when compared with the structure of phosphorate 
type (R0)2P=0(S)-, and that organophosphorus compounds with leaving groups 
analogous to that of acetylcholine in their P - X bonds, as shown helov/, may show 
greater inhibition of cholinesterase; for example, analogous leaving groups,

X = -SCHgCH^iCc^H^)^, -ЗСН^СН^^СД
3

-SCHgGHp^CCHj)^, -OCHgGHg^iCH^)^, etc.

As mentioned above, we have here dealt with the principal super-toxic 
organophosphorus compounds or related compounds from the standpoints of their 
chemical structure and toxicity. It goes without saying that the problem qR, deciding 
on a toxicity level is very important, when a possible general formula for the 
designation of the nerve agents is discussed.

If the toxicity level of 0.5 mg/kg, s.c. were to he ao.opted as the line of 
demarcation, as our delegation proposed at the GGD last year, all of the 
organophosphorus compo-unds which have hitherto been reported in the literature as 
chemical warfare nerve agents may he covered hy the svih-general formulae mentioned 
above. However, in addition to these compounds, such compounds as those in Tahle-9, 
which lie close to the line of demarcation, toxicity level O .5 mg/kg, should he 
carefully studied.

We may -conclude from the above that as a possible general formula for the 
designation of potential nerve agents, the following-general formula (IX) may be 
the most suitable formula, in which radical group R, R', Y or X should be 
carefully selected; that is, in order that it shall cover



- R ’
(IX)

in which
R 
Rk 
Y

)

see tahle-9

X
all super-toxic nerve agents with toxic effects equal to or exceeding toxicity level
0.5 mg/kg S.C., as shown clearly in Table-1 - Table-6, the radicals which are shown 
in Table-9 should be included.

Last year, the delegation of the Netherlands suggested at the CCD the possible 
general formula (x), the radicals for which are shovm in Table-10.

R - Y. В ‘

R' /  \ X

(X)
in which

R
R''
У ' ) = see Table-10
Z 
X

This suggestion of the Netherlands seems to be very reasonable. Basically, we 
give our support to this approach of the Netherlands.

However, in addition to the difference in the two general formulae, we would 
suggest different radicals as can be seen from Table-9.

In order to include all of the super-toxic neive agents and related compounds 
with toxic effects equal to or exceeding the suggested level, such ah the compoimds 
shown in Tables 4-6, it may be more reasonable, we thinlc, to suggest the radicals 
shown in Table-9. In addition, for the possible general formula, for the reason that



the super-toxic agents which have been reported to date in the published literature are 
only the compounds v/ith the phosphine oxide bond, ^ = 0, in their chemical structure, it 
may bo appropriate to suggest the general'formula (iX) described above.

Of course, it is impossible to designate nerve agents using a general formula only. 
Thus, as the delegation of the Netherlands suggested last year, it goes withouit saying 
that it vrill w-э nccassary for this general formula (IX) to be used in conjunction with a 
carefully selected toxicity level, for example, 0.5 mg/kg s.c.

Gousoquently, for the general formula we suggest;

in which
Y - Pi'

R = alkyl, dialkylamino, or alkoxy
R' = (substituted) alkyl, cycloallqyl or hydrogen
Y = 0 or S
X = P, ON, S(CH2)^SR", S(CH2)j^áR¿', S(CH2)^NR¿',

S(CH2)̂ tR̂ ', S(CH2)^NHR" , S(CH2)̂ S02R''
R'' = alkyl
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Table 1. Toxicijy of G-nerve agents

Chemical
structure
(Name)

“ 50
(mg/kg)

Animals
used

Admiiustra- 
tion route

CI4
ch'

(sarin)

0.42 -mice iip.
9.2 mice p.c.
0.045 rats i.v.
0ÁÍ3 rats s.c.
0,55 rats p.o.
0.016 rabbits i.v.

(CHj CCbO. .0
 ̂5 CH

c l /  A3
(soman)

0.2

0.62

7.8

mice

mice

mice

i.p.

i.p.

p.c.

(tabun)

0.15 mice i.v
0.6 mice i.p
0.06 rats i.v
3 .7 rats p.o
0.06 rabbits i.v
16 .3 rabbits p.o
0.08 dogs i.v
8 dogs p.o

(VX) 0.05 mice i.p.

i.p. = intrapeiAtuneal5 p.c. = percutaneous, i.v. = intravenous, 
s.c. = subcutaneous, p.o. = oral.



Table 2. The toxicity (LB^q ) of Sarin (GB)

Animals
used

'dministra- 
tion route

“ 50
(mg/kg)

Reporter

i.p. 0_585±0.023 T.A, Loowis
i.p. 0.42 - 0.59 Hodge, Holmstedt

mice
s.c.
s.c.

0.06 - 0.15

0.173

Lohs et al, 
E. Bsy

s.c. 0.22 B.M. Askew
inhalation 150 - 360

(mg-min/m )
DuBois et al.

s.c. 0,17 D. Groh
s.c. 0,14 D.R. Davis
s.c. 0.63 E. Bay
s.c. 0.109 S. Calaway

rats s.c. 0.097 H. Culumhin
s.c. 0.127 B.M. Askew
i.v. 0.08 H. Culumhin
p.o. 0.6 D. Groh

1nhplation 220 - 300 
(mg-min/m )

DoBois

s.c. 0,025 S. Calaway
s.c. 0.025 B.M. Askew

monkey i.v.
i.v.

0.0205

0.021

P. Cresthull 
S, Oherst

inhalation 64 - 150 3
(mg-min/m ) DuBois

inhalation 0.0235 ¥.S. Koor et al.



Table 3. The toxicily of typical'nerve agents3)

Name Lethal dosage on bare slcin
(me)

Tabrun ZOO - 4QP
Sai’in 10,0 - 200
Soman 50 - 100
ME 2 - 1 0



T a b l e - 4 . V -a g e r x ts  t h a t  h a v e  b e e n  d e s c r i b e d
i n  th e  p u b l i s h e d  l i t e r a t u r e

F o rm u la Name

C2H 5O

<i:>
C2H 50

n

C2H 5O ,

ÎI-C4H9

CgH^O

n-C^H^

C2H 5O,

Í-C3 H 7

"2V
C2 H 5 -

C2H 5O,

C 2 H 5

C2H 5O

^2«5'

C2H5O

CH3 ’

w
CH.

•S(CH2)2N(C2H5)2

■ 0 IT

S(CH2)2N(C2H5)2

0
S(CH2)2N(C2H5)2

0
S(CH2)2N(C2H5)2

'^S(CH2)2N(C2H5)2

S(CH2)2N=©

.0

C2H5O

CH.,̂

S(CH2)2N(C2H3)2

S(CH2)2N(CH3)2

.0 

■3(СН2)2Н(С2Нз)2

0
^S(CH2)2N(CH3)2

E t h y l  S - 2 - d i e t h y l a m i n o e t h y l  
c y c l o h e x y l  p h o s p h o n o t h io la t e

E t h y l  S - 2 - d i e t h y l a m i n o e t h y l  
n - h e x y l  p h o s p h o n o t h io la t e

E t h y l  S - 2 - d i e t h y l a m i n o e t h y l  
n - b u t y l  p h o s p h o n o t h io la t e

E t h y l  S - 2 - d i e t h y l a m i n o e t h y l  
n - p r a p y l  p h o s p h o n o t h io la t e

E t h y l  S - 2 -d i e t K y l E f n i n o e t h y l  
i - p r o p y l  p h o s p h o n o t h io la t e

E t h y l  S - 2 - p i p e r i d y l a m i n o e t h y l  
e t h y l  p h o s p h o n o t h io la t e

E t h y l  S - 2 - d i e t h y l a m i n o e t h y l  
e t h y l  p h o s p h o n o t h io la t e

E t h y l  S -2 -d i m e t h y la m i n o e t h y l  
e t h y l  p h o s p h o n o t h io la t e

E t h y l  S -2 -m e t h y lp h e n y la m i n o -  
e t h y l  m e t h y l  p h o s p h o n o t h io 
l a t e  (GT 2 3 )

E t h y l  S - 2 - d i e t h y l a m i n o e t h y l  
m e t h y l  p h o s p h o n o t h io la t e

( F - g a s )

E t h y l  S - 2 - d í m e t h y l  a m in o e t h y l  
m e t h y l  p h o s p h o n o t h io la t e  (V X )



T a b l e - 4 .  C o n t in u e d .

CH^O

CH^

CH^-^

i-C^K.^,0

н Ъ ~ о .

c h :̂

S(CH2)2N(C2H5>2

0

0

S(CH2)2N(C2H5^

0
3(СН2)2И:(СНз )2

0
S(CH2)2N(CH3)2

(S  2 7 )

M e t h y l  S - 2 - d i e t h y l a m i n o e t h y l  
m e t h y l  p h o s p h o n o t h i o l a t e

I s o p r a p y l  S - 2 - d i e t h y l a m i n o -  
e t h y l  m e t h y l  p h o s p h o n o t h i o 
l a t e  ( 3 7  S N )

I
I s o p r a p y l  S - 2 - d i m e t h y l a m i n o -  
e t h y l  m e t h y l  p h o s p h o n o t h i o 
l a t e

C y c l o p e n t y l  S - 2 - d i m e t h y l a m i n o -  
e t h y l  m e t h y l  p h o s p h o n o t h i o l a t e !

{



T a b l e - 5 .  Com pounds a n a lo g o u s  t o  th e  V -n e r v e  a g e n t s
4 , 6 )

F o rm u la

CjHç'' SlOHjIjNHOjHj 
OjHçO 0

''SiOHjIgroOjHj

CjHjO^ 'siCHj) jN(OHj)j

GHj'' '-■SlOHjIjfSiOHj)^

C2H 5"' ^■S(CH2 )2NHC2H 5

C2H 3'' '"8 (СН2)2^(С2Нз )^ 1

CH 0

CH3

OpHjO  ̂ .0

I2H 50

C2H 5 0.

/s SCH.,SO„C„H

.0

I^H^O SCCH^S C2H3

S(CH2)2N(CH^)2 

CgH^O^ ^SCH^^iC^H^)^! 

CH^ ''S(CH2)2N(CH^)^I

A n im a ls  u s e d  
Name A d m i n i s t r a t i o n

  ■  _________r o u t e  LD 3 Q _

E th o x y  S - 2 - e t h y l -  (m g /k g )
a m in o e t h y l  e t h y l  r a t s  p . o .  0 .2 5  
p h o sp h '.n e  o x id e

E th o x y  S - 2 - e t h y l -  
a m in o e t h y l  m e th y l r a t s  p . o ,  0 .2 5  
p h o s p h in e  o x id e

D ie t h o x y  p h o s p h o - i.p. 0.14
r y l  t h i o c h o l i n  m ice

E th o x y  m e th y l
phosphoryl thio- mice i.p. О.ОЗ 
cholin
D i e t h y l  S - 2 - e t h y l -  -
a m in o e t h y l  t h i o -  
p h o s p h a te  ( A m it o n )“^^°®

D i e t h y l  S - 2 - t r i -  
eth ylam m on iu m  m ice  i . p .  0 . 1 7  
e t h y l  t h io p h o s p h a t e  
i o d i d e

D im e th y l  S - ( 2 - ( S ' -  
e t h y l - S ' - e t h y l -  r a t s  i . v .  
t h i o e t h y l s u l f o n i u m )  
e t h y l )  t h io p h o s p h a t e

D ie th o x jr  S - e t h y l -  
s u l f o n y l  m e th y l  
t h io p h o s p h a t e

0 ,0 0 4
0.005

r a t s  p . o .  0 , 5

D ie t h o x y  S - e t h y l -
t h i o m e t h y l  t h i o -  r a t s  p . o .  0, 25
p h o s p h a te

D ie t h o x y  S - ( 2 - d i 
me th y la m in o  e t h y l )  m ice  i . p .  0 . 4 1  
t h io p h o s p h a t e

D ie t h o x y  S - ( 2 - t r i -  
eth ylam m on iu m  m ice  i . p .  0 . 1 7  
m e t h ;/l )  t h i o p h o s 
p h a te  i o d i d e  (D ST)

E th o x y  m e t h y lp h o s -
p h o r y l  t h i o c h o l i n  m ice  i . p .  О .О З
i o d i d e



Т а Ы е - б ,  C om pou n ds a n a lo g o u s  t o  t h e
4  6 )G -n e r v e  a g e n t s  ’

F o r m u la Name A n im a ls
u s e d

Adminis:-
tr a t io n

route (m q /k q )

^ « 3  Л н
3

^О СН С(СН 2 ) з

3 , 3 -d i m e t h y I b u t o x y  С 2 ) -  
m e t h y l  p h o s p h o r y l  
f l u o r i d e  (з о ш а п )

m ic e s .C o
0 . 0 4

0 . 1

F OCH iCH ^) 2

p r o p o x y - ( 2 ) - m e t h y l  
p h o s p h o r y l  f l u o r i d e  

( S a r i n )
m ic e

i . p o

s . c

0 , 2
0 . 0 5
0 . 2

CH - ^ 0

^  0 (СН 2 ) 21*^(С Н з)з

m e t h y l  f l u o r o  
p h o s p h o r y l  c h o l i n m ic e X 0 p 0 0 . 1

C H . ^ 0
3Np-íí2 CH3

F ^  ' ^ 0CH2¿H  -  Й (С Н з) ,

1
m e t h y l  f l u o r o  
p h o s p h o r y l  2- m e t h y l

. c h o l i n
'

1

m ic e i i . p .
!

1
; 0 8 0 3
I

C H . - 0
З ^р -;^

F ^  0 (CH 2 ) з-^ССНд) 3

m e t h y l  f l u o r o  
p h o s p h o r y l  nomo  
c h o l i n

m ic e i . p  0 0 . 0 5

Ч
СзН^О CN

d im e t h y la m in o  e t h o x y  
: p h o s p h o r y l  c y a n i d e  

(T a b u n )
m i c e ,

!i
!1
1

i . p . 1 0 . 6  
•;t

i - C j H , ( /  ^  CN

d im e t h y la m in o  i s o -  
p r o p o x y  p h o s p h o r y l  
c y a n i d e

r

m ic e

1

i . p  0 0 . 5

i

m e t h y l  f lu o r o p h o s p h o r y l|  m ic e  
c a r b o  c h o l i n  ¡

1 i . p . 0 . 8



T a b l e - 7  о P o s s i b l e  s u b - g e n e r a l  f o r m u la  f o r

r e l a t i v e l y  h i g h  t o x i c  o r g a n o p h o s p h o r u s  

c o m p o u n d s .

G rou p S u b - g e n e r a l
f o r m u la R a d i c a l  g r o u p s

1
^  X

X = F , C l ,  OR3

R l R2 , R 3 = a l k y l ,  a r y l

2
R 3O "^ 'X

X = F ,C N ,C 1 ,0 C N ,S C N ,0 R ^

R l ,  R 2 , R 3 , R 4 = a l k y l ,  a r y l

3 ^ 1^ 2% ^

'^ X

X = F ,  0 1 ,  OR3

^ 1 ’ ^ 2 ’ ^ 3 ’ ^ 4 ’ ^ 5~ e l k y l , a r y l

4
PR2 k

X = F , OR3

R 3 ,R 2 >R3 = a l k y l ,  a r y l

5
R ^o  0R3

^ P - O -  P OR 
R20- ^

R i , R 2 ,R 3» R ^ =  a l k y l ,  a r y l  

RO e x c h a n g e a b l e  f o r  ( С Н з ) 2М -

6 ,
R^SCO)^ ^ S ( O )  

R2S ( 0 ) '^ ^ X

X = F , G l ,  SR3 ,  OR3 

R ^ ,R 2 ,R 3 = a l k y l ,  a r y l

7

R ^ C O S ^  '^X

X = F ,  G l ,  OR^ 

^ l ’ ^ 2 ’ ^ 3 ’ ^4  "  a l k y l ,  a r y l

8 « 1^ 2% - /  

R^R^N^ ' 'X

X = F ,  C l ,  a r y l o x y  

^ l ’ ^ 2 ’ ^ 3 ’ ^4  "  a l k y l ,  a r y l



Т а Ы е - 7 .  - continued

G roup g u b - g e n e r a l
f o r m u la R a d i c a l  g r o u p s

9 p
R 2 S -  Y

R^^,R2 ,R 3 = a l k y l ,  a r y l  

Y = - ( C H 2 ) j^NHR^, -(СН2)^М(Кз) 2

-(СН.)^Й(Р.)_
2 n i  i

10
P

R 2^  ^  S - Y

R^^,R2 ,R 3 = a l k y l ,  a r y l  

Y  - (C H j)^ N H R 3 , _ 

(СН/п^(Ез)2

11
X '0 R 2 ^ ( R 3 ) 3

R ^ ,R 2 ,R 3 = a l k y l ,  a r y l  

X = F

12
R iÛ4,^^0

R 2 0 ^  ^  S -  Y

Р^^,Р2 ,Н з  = a l k y l ,  a r y l  

Y = (СН2)^Й(Ез>3 , ,



T a b l e - 8 ,  T h e  o r g a n o p h o s p h o r u s  co m p o u n d s w h ic h  

s h o u l d  b e  s t u d i e d

F o r m u la Name
1

A n im a l
u s e d

Adminis
tr a t io n

VnntfiP! (m g /k g .)

C -H .O  S 2 5 \  „

= 2 » 5 °

- 0 - P
"'O C 2H5

t e t r a - e t h y l  m o n o -  
t h i o n o  p y r o p h o s 
p h a t e

m ic e i . p . 0 . 7

P

°  O C -H -  
It/ 2 5

T E PP m ic e i . p . 0 . 7

E c h o t h i o p h a t e m ic e i . p . 0 . 1 4

°
P - O - ^ N G j P a r a o x o n m ic e i . p . 0 , 6

0 . 8



Table 9* The radicals suggested for inclusion 
in general formuJ.a (IX)

R У Ri X

alkyl 0
i

(substituted)
аБ<у1

1
P

dialkylamino S cycloalkyl CN
Alkoxv ly dr о gen

i

S(CH2)/RJ'

S(CH2)^NHRM

s(cÏÏ2)^m''

3(СН2)^Ц>

S(CH2)^ÉR^«

S(CH2)^S02R'î

R ‘ • - alkyl

Tahle 10. The radica], groups in general formula 
proposed hy the Netherlands

R« Y R !: z 1 X

alkyl 0 (substituted) 0 p
altyl

dialkylamino S s CN
cycloalkyl *5
hq aro gen SR"

S(CH2)^SR:I
1

S(CH2)Jr¿«

S(CH2)^fen
R> ' alkyl



Original; ENGLISH

YUGOSLAVIA ,
Working'Paper on some aspects of the definition, 
classification and prohibition of cheinical agents

Endeavours to achieve complete prohibition of chemical weapons have given 
particular importance to the question of development, production and stockpiling of 
chemical agents. For that purpose a more detailed and precise explanation of the 
question of definition, classification and proh-ibition of chemical agents is required.

1. Definition
It seems necessary to call attention to possible harmful uses of chemical 

compounds wnich are not classified as chemical vrarfare agents. For instance, a total 
herbicide used in standard concentrations has toxic effects on plants but it is not 
dangerous for men. However, if used in concentrations ten times higher, it may also 
have, beside its basic effect, direct and indirect toxic effects on people and animals. 
As another example, one could mention TOCP, which is normally used in cheinical 
industry, but if applied intentionally against man can have harmful consequences on 
the nervous system and may even be lethal after a latent period of several months. 
Applied together viith certain organophosphorous insecticides of low toxicity, the 
combination may reach an index of toxicity similar to that of highly toxic chemical 
agents.

In order to define what precisely is prohibited, any agreement shoTild contain a 
definition of vihat are the chemical agents intended for purposes of war. This 
definition should be given in a sufficiently precise and clear manner.

Definitions of chemical agents are. found in the. Report of the Secretary-General 
of the United.Nations, Chemical and Bacteriological (Biological) Weapons and the 
Effects of their Possible Use (A/7.575/Rev. 1, para. 17), in the report of the Ш 0  
entitled "Health Aspects of Chemical and Biological Weapons", and also in Protocol 
to the Bruxelles Treaty of 23 October 1954 relating to the renunciation of those 
weapons by the Federal Republic of Germany.

\J  United Nations Treaty Series, Vol. 211, pp. 5^4 ®t seq.



In an attempt to find a suitable definition of chemical agents that would cover 
all the already known chemical agents and prevent the eventual use of any chemical 
compound which, under certain conditions, could be used as chemical agents, we think 
that the follov/ing definition could be useful;

"All chemical compounds intentionally used in quaлtities which directly -or 
indirectly, immediately or after some time, can produce physiological disturbances 
or cessation of physiological functions in men and animals, should be considered as 
chemical agents".

2. Classification
In classifying chemical agents two main criteria can be used;

1. Tactical
2. Physiological (according to their basic mechanism of action).

, The tactical classification vrhich is in facx a military one, refers primarily to 
the aim v/hich is to be achieved when specific agents are used. Depending on the 
effect to be achieved элd on the degree of protection of the adversary as well as on 
other elements, this classifica,tion includes:

- Lethal agents
~ Incapacitating agents
- Harassing agents

The physiological classification is based on the so-called dominant effects of 
chemical agents in v/ar conditions; lung irritants, blood gases, vesicants, nerve 
gases, lacrymators, sternutators, etc.

Under these classifications almost all substances which are classified as chemical 
agents could be further sub-divided into different groups, depending on their use and 
target, and on their concentration.

It seems, however, that these.classifications do not represent a good starting 
point for the gradual solution of the'technical aspects of a comprehensive prohibition. 
The physiological classification could be more acceptable as a basis for discussion, 
even though it does not refer to the degree of toxicity of different groups of chemical 
agents and within such groups.

It seems very likely that the value of median lethal dose (LD 5o), precisely 
defined, should be the most accéptable parameter for the delimitation of chemical 
agents.



What is at present Imovm about chemical agents points out to the toxicity index 
(LD-50) as the most acceptable basis for further discussion, owing in particular to 
the following facts:

(a) possibility of standardization,
(h) possibility of determining the protective index on the hasis of such

standardization.
The present knowledge of technical and.medical protection should not be

neglected either. For instance, a poison which has toxicity X arid for vliicii шеге is
no effective medical protection represents danger Y. A poison whose toxicity amounts 
to, let's say, lo X, for which there is loo X effective medical protection, although 
more toxic, is less dangerous.

On the hasis of all that has been said, it is quite feasible for a group of 
experts to preparé,: in a reasonably short period of times

(a) a comprehensive definition of all classified and potential chemical agents;
(b ) an elaborated study of laboratory testing procedure and criteria of 

chemical agents' toxicity.
The report of Secretary-General (A/7575/Rev.l) and the report of the Ш0, 

mentioned above, represent a sound hasis for the further elaboration of this prohlera,
3• Prohihition

Consideration of the prohibition of chemical v/eapons should not he limited to the 
prohibition of highly toxic chemical agents and related problems since other groups of 
chemical agents as v/ell represent real danger also closely related to the degree of 
technical and medic rlL protection of the cov itry which may be attacked.

Chemical weapons, ready for use, are concentrated in the hands of very few 
covmtries. One cannot exclude the possibility that in an evontuaP conflict, a greahr 
number of countries might come into possession of chemical v/eapons either hy producing 
them or acquiring them from others. Hov/ever, a high degree protec-;ion agaiast 
weapons exists only in modern and well equipped armies. Moreover, the means for an 
effective protection of the civilian population exist only in a very small number of 
countries, which means that hy far the greater part of the v/orld population remains 
unprotected. Consequently, the prohibition of only one group of chemical agents (the 
highly toxic) does not essentially eliminate the danger of chemical warfare for the 
vmprotected population in the v/orld. The use of "less" toxic substances might have 
catastrophic consequences for it.



Therefore an agreement on the prohibition of chemical weapons should cover the 
prohibition of chemical agents "in toto" and not only of highly toxic chemical agents.

In view of the existence of different groups of chemical agents, (low or high- 
toxic agents, dual purpose agents, etc.), an agreement on complete prohibition might 
contain specific provisions in connexion with the development, production, stockpiling 
and destruction, as well as the control, of certain groups of chemical agents, since 
the use of chemical weapons is prohibited by Geneva Protocol of 1925 and is contrary to 
generally accepted norms of international law.

The degree of danger represented by certain groups of poisons is not uniform, 
since it depends on a series of variables, namely, who is using it and against whom it 
is used, ways and means of such use, and the level of technical and medical protection. 
Moreover, the very same substance viith its determined degree of toxicity has entirely 
different effects on the target if applied by different means of delivery.

Consequently, all cheinical agents, and not only the most potent ones, represent 
noviadays a latent danger for the greatest part of mankind and the elimination of only 
one group of highly toxic chemical agents does not essentially exclude the danger of 
chemical v/arfare. For instance, the use of phosgene or mustard gas against less 
developed countries today would have the same effect as before.

Therefore, it should be stressed once again that any agreement concerning the 
prohibition of chemical agents must be a comgrehensive one, i.e. cover all kinds of 
chemical weapons and all phases of their development, production, stockpiling and 
destruction.



Originel : ENGLISH

CANADA, JAPM Ш В  SWEDEN
Working Paner on measures to iraprove tripartite co-oneration 

among Canada. Japan and Sweden In the detection, location and identification 
of underground nuclear explosions by seismological means

1. At an inforaial scientific conference held in Toliyo June 7th - 13th, representatives 
of scientific institutions from Canada, Japan and Sweden exchanged extensive technical 
reports and views on the seismological discrimination research being umdertalcen in 
each country and reached agreement on steps to improve trilateral co-operation 
including data exchange for future research in this subject,
2. From the full exchange of information on the capabilities for the detection of 
seismic waves by key national seismograph facilities, it was concluded that these 
stations, in co-operation v/ith the currently operating routine international programme 
of earthqualce reporting, are sufficient for the detection and approximate location of 
seismic events at least as small as consolidated roc!: underground nuclear explosions 
of intermediate yield or larger. It v/as agreed to collect the tripartite data for 
the continuing study of the identification of underground consolidated rock explosions 
of intermediate yield and larger, at which explosion jdeld levels it was agreed that 
there is already a high probabi?_ity of explosion identification,
3. The two most effective seismological earthqualce-explosion discrimination 
criteria knovm to the governments are the surface wave magnitude - body wave magni
tude method and short period discriminants based upon the frequency and time-domain 
information in the short period body-v/ave signals. The indivnLdqal national research 
and dovolopmont programmes using these methods were examined, and it was concluded that 
it would nov/ be advantageous to develop a programme of trilateral data exchange in 
order to evaluate tripartite capabilities in these fields. The primary requirement 
for this evaluation is the acquisition of a common event data base in mutuall.y 
compatible recording formats for earthqualces from important seismic regions and



detected explosions which continue to he detonated at the present time at the 
principal test sites. To facilitate tripartite evaluation of seismic events of 
mutual interest aia agreement was reached on the form and quantity of data exchange, 
such data to he exchanged beti/een scientific institutions on request from and as 
available in the respective countries.
4. Agreement was reached on measm-es to strengthen exchanges, not only of 
seismological data but also of scientific information in phe field of seismic 
discrimination. In addition, it vras agreed to continue to exchange views on the 
capabilities for discrimination achieved using nationally acquired data, acquired 
from key observing stations in the three countries mad data generally made available 
to the international' seismological ccramunity by the rerj valuable curiently existing 
mechanisms of international seismic data exchange.
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Original: ENGLISH

YUGOSLAVIA
Working Paper bn the elements of a system for the control 

of the complete prohibition of chemical vea-pons

I. General principles
■ In the efforts exerted so far to find solutions for the complete prohibition of 

the'development, production and stockpiling of chemical weapons, it is broadly accepted 
that the estahlishment of an effective system of control is.one of the most complex 
and important tasks.

In its Working Paper CCD/302, submitted to the Committee on Disarmament on 
6 August 1970, the Yugoslav delegation has put forv/ard its viev/s and suggested some 
proposals on certain elements of the system for the control of the prohibition of 
chemical weapons.

The Yugoslav delegatioi:- considers that the majority of these proposals have not 
lost their validity and actuality.

In elaborating the system for the control of the complete prohibition of chemical 
weapons, particular attention should also he given to the following:

(1 ) The system of control should nowadays predominantly be based upon measures 
of national control, i.e. on the self-control of states, as well as on the development 
of broad international co-operation as one of the most important means of mutual 
control.

(2) However, it is indispensable to envisage that in certain cases and in 
accordance with the United Nations Charter, appropriate measures of international 
control should he undertaken according to a procedure strictly defined or specifically 
agreed between the parties concerned.

(•3) The system of control, which wculd have to represent an appropriate 
combination of national and international measures of control, should be based to a 
great extent on confidence between states.



(4) For the operation of international control, it would he necessary to 
establish an appropriate international organ, which Could become in the future an 
important element of an integral international machineiy for disarmament control.

(5) Having in mind that the prohibition should cover all areas of activities of 
states relative to the preparation and eventual waging of chemical war, the system of 
control should encompass all activities of states aimed at;

(a) development, production, and stockpiling of chemical warfare agents;
(b) development, production and stockpiling of other elements of the

chemical weapons system and,
(c) training of troops and other preparation of military forces for

eventual waging of chemical v;ar.
(6) It is indispensable that the system of control should be both flexible and 

gradual in application before final measures of international control have been 
undertaken.

(7) The system of control should be constantly improved, taking into account the 
evolution of international political relations and new scientific aiid technological 
achievements, in order to become more reliable and more effective.

(8) The system of control should be organized and implemented in a manner 
designed to avoid hampering the development and the application of the achievements 
of chemical science for peaceful purposes.
II. National control

It is possible to foresee a number of national measures which, mutually inter
related, would provxde for a comprehensive .--ystem of national control, i.e. of 
self-control.

The Working Paper of the Yugoslav delegation CCD/302 contains a certain number 
of national legislative measures of renunciation and self-control by each country. 

Further measures to that effect could, inter alia, cover;
(1) Statement by governments, at the time of entering into force of the 

Convention on the prohibition of chemical weapons, about national activities carried 
out up to that time in the field of development, production and stockpiling of 
chemical weapons and also as regards chemical substances as a whole,

(2) The enactment of national legislative- and administrative acts on;
(a) the organization and functioning of the national system of self-control 

including establishment of a group of experts with full authorization to act on 
the national level and to co-operate closely with the international control organ;



(b), the- relationship het-ween national and international control, and the 
national obligations in regard to the submission of regular reports to the 
international control organ according to a uniform standard, as well as the 
submission of special reports at the initiative of States Parties to the 
Convention or the international control organ.

(c) the organization of the control of imports and exports of all 
chemical substances,
(3) Declassification of all data on the research and production of chemical 

warfare agents.
(4) The exchange of' national experts between states.

III. International control
A. International control organ
(1 ) In order to achieve the objective of the convention on the prohibition of 

chemical weapons, it would be indispensable to create an international organ, entrusted 
on the one hand, with the task of reviev/ing the operation of bhe Convention and the 
fulfilment of the obligations of States Parties to the Convention on the basis of the 
appropriately regulated procedure; to stimulate their mutual co-operation and assist 
in co-ordinating their activities in this field; to analyse and classify new 
achievements in the field of chemical science and its applications and, on the other 
hand, carry out on-site inspection in precisely determined cases upon instimctiohs of 
the United Nations Security Council.

In order to be able to discharge its functions, this international organ should 
have at its disposal adequate expert services and necessaxy equipment.

(2) In expert body, i.e. a council of experts, might be set up within the 
international control organ whose members would be elected according to an 
internationally agreed procedure with precisely determined tasks and authorization to 
carry out on-site inspection if the need arises, and when a decision to that effect is 
taken by the Security Coxmcil'. The council of experts would also be entrusted to 
prepare proposals for the improvement of the system and methods of control and to 
perform other functions which may be entrusted to it.

Б. Procedure of international control
In order to preserve the essential principle upon which the system of control is 

based, i.e. predominant reliance on the measures of national control and the



development of international co-oporation as an important element of international 
control, it would be indispensable that the application of measures of international 
control be introduced gradually. Such approach is implicitly contained in the 
Working Paper .of the Yugooloor do]r'g"ttan CCD/302 proposing measures in case of 
suspicion of violation of the provisions of the convention by any Party.

In addition, it woald be also necessary to envisage the possibility that group 
of national experts of the parties concerned be engaged in solving in a satisfactory 
manner any case involving suspicion of such a violation as well as the possibility of 
acceptance of certain forms of international mediation hy the parties concerned.

If a pa,rty to the Convention lodges a complaint to the United Nations Security 
Council with a request that on-site inspection should he carried out, the Security 
Council mi^t for that purpose consult the council of experts befoareidecd'ddnag è3n©ut the 
request itself, about the procedure for on-site control, the manner of its being 
carried out and the appropriate measures against the violator of the Convention on 
the prohibition of chemical weapons. The Security Council should also decide on 
collective measures of assistance to a country which is exposed to danger as a 
result of violation of the Convention by another party or parties.



Original: ENGLISH

CANADA

Working Paper containing bibliography of Department of 
Energy, Mines and'Resources papers relevant to 

seismological verification problems

Since 1964 a small Seism.c Applications Section of the Division of Seismology, 
Earth Physics Branch, Department of Energy'', Mines and Resources, has conducted a 
broadly-hased research and development programme into the problems of seismological 
verification of a CTB.

This bihliography lists papers, reports, etc., published by members of the 
Section, those in press or submitted to scientific journals on April 30, 1972. 
Reprints can be supplied on request for all papers except those asterisked, for 
which reprints are not yet available. Por these asterisked articles, only a 
limited number of xerox preprints exist or can be ftimished on request.

In addition to the materia,! listed herein, the Section has contributed to the 
SIPRI Seismic Study Group Report and its annual updating.



Development of a short-period medium-anerture array and a 
tripartite long-period array

E.B. Manchee and H. Somers. The Yellowknife Seismological Ai'ray,.Pub. Dom. Obs.,
V. 32, 2, 1966.

E.B. Manchee and W.D. Cooper. Operation and Maintenance of the Yelloviknife 
Seismological. Array. Seism. Series Dom. Obs., 1968-2, I968*

D.H. Weichert and E.B. Manchee. A Photogrammatic Resurvey of the Yellowknife Seismic 
Array, Seism. Series Dom. Obs., 1969-2, 1969*

H.S. Hasegavia. A Study of the Effects of the Yello-ivknife Crustal Structure upon the
P-Coda of Teleseismic Events, Geophys. J. R.A.S., 18, p. 159, 19б9*

D.H. Weichert and K. Whitham. Calibration of the Yellowknife Seismic Array vdth First
Zone Tbcplosions, Geophys. J. R.A.S., 18, p. 46I, 1969*

K.G. Barr. Crustal Refraction Experiment: Yellowknife, I966, J. Geophys. Res.¿ 76,
p. 1929, 1971.

H.S. Hasegawa. Crustal Transfer Ratios of Short and Long Period Body Waves Recorded
at Yellowknife, Bull. Seism. Soc. Am., 61, p. I303, 1971«

*E.B. Manchee and R.B. Hayman. The Radio-Telemetpy Installation at the Yellovdoiife 
' Séismic Array, Pub. Earth Phys. Branch, V 43, (in press), 1972.

*R.B. Hayman and D.H. Weichert. Specification for Real Time Digital Processor for the 
Canadian Seismic Array Monitor Specification EPB71SM328. In-house Report 
to D.S.S.

*E.B. Manchee. The 1968-69 Experimental Long-and Short-Period Radio Telemetry Link. 
In-house Report.

Detection and location research

E. Somers and E.B. Manchee. Selectivity of the Yellowknife Seismic Array, Geophys.
J. R.A.S., 10, p.401, 1966.

D.H. Weichert, E.B. Manchee and K. Whitham. Digital Experiments at Twice Real-Time 
Speed on the Capabilities of the Yellowknife Seismic Array, Geo'ohys.
J. R.A.S., 1 3, p. 277, 1967.

D.H. Weichert. Computer Hardware and Programming Requirements for the Delay-Sum and 
Correlate Method of Processing Seismic Array Data, Seism. Series Dom. Obs., 
1967-2, 1967.



Detection and location research (cont'd)

P.M. Anglin and E.B. Manchee. Discrimination of Temporally Overlapping Seismic 
Events, Nature, 218, No. 5143, p. 757, 1968.

E.B. Manchee aad D.H. Weichert. Epicentral Uncertainties and Detection Probabilities 
from the Yellowknife Seismic Array Data, Bull. Seism. Soc. Am., p. 1359,
1968 .

D.H. Weichert. Epicentre Determination by Seismic Arrays, Nature, 222, No. 5189, P- 155,
1969.

D.H. Weichert. The Bias in dT/d/\ Calculated by the Past Correlation Method for 
Yellowknife Seismic Arraj'- Data, Pub. Dom. Obs., V 39, 11, 1970.

P.M. Anglin. Detection Capabilities of the Yellowknife Seismic Array and Regional
Seismicity, Bull. Seism. Soc. Am., 61, p. 993, 1971.

D.H. Weichert and J.C. Nevrton. Epicentral Determination from First Arrival Times at 
Canadian Stations, Seism. Series, Earth Phys. Branch, No. 59, 1970.

Discrimination research

P.W-. Basham and K. Whitham. Microseismic Noise on Canadian Seismograph Records in
1962 and Station Capabilities, Pub. Dom. Obs., V. 32, 4, 1966.

P.V/. Basham. Comparison of Montreal P-We,ve Magnitudes from Short-Period and
Intermediate-Period Seismograms, Seism, Series, Dom. Obs., 1968-5, I968.

K. Whitham, P.V/. Basham and H.S, Hasegawa. Correlogram Discrimination Parameters from 
Yellowkriife Seismic Array Data, Seism. Series, Dom. Obs., I968-5, 1968.

P.¥. Basham. Canadian Magnitudes of Earthquakes and Nuclear Explosions in Southwestern
North America, Geophys. J. R.A.S., 17, p. 1, 19б9*

■P.¥. Basham. Canadian Detection and Discrimination Tlxresholds for Earthquakes and 
Underground Explosions in Asia, Can. J. Earth Sci., 6, p. 1455, 19б9* '

HoS. Hasegawa and K. Whitham. Theoretical Response of a Seismograph at Yellov/knife 
to an Underground Explosion at the Nevada Test Site, Can. J. Earth Sci., 6,
p. 517, 1969.

P.W. Basham, D.H. V/eichert and P.M. Anglin. An Analysis of the 'Benham' Aftershock 
Sequence Using Canadian Recordings, J. Geophys. Res., 75, P« 1545, 1970.

P.W. Basham. Station Corrections for Canadian Magnitudes of Earthquakes and
Underground Explosions in North America and Asia, Seism. Series, Dom. Obs.,
1969-4, 1970.



D iscrim in ation  research  (con t'd ')

G .G .R . Buchhinder. Large E xplosions a t  Sea, Can. J . Earth S c i . ,  8 , p . 243, 1971*

D.H. W eich ert. S h o rt-P erio d  S p ectral D iscrim inan t fo r  Earthquake-Explosion  
D if fe r e n t ia t io n , Z e i t .  fü r  G eophys., 37» p* 147» 1971*

P .¥ . Basham. A New Magnitude Formula fo r  S h ort-P eriod  C on tinental R ayleigh  Waves, 
Geophys. J . R . A . S . ,  2 3 , p.  255» 1971*

R .C . Liehermann and P.W.  Basham. E x c ita tio n  o f  S-urface Waves by the A leu tia n
Underground E xp losion  M ilrow, J . Geophys. R e s ., 16, p . 403О, 1971*

P.M. A n g lin . D iscrim in ation  o f  Earthquakes and E xplosion s Using S h ort-P eriod  Seism ic  
Array D ata, N ature, 2 33 , No. 5314» P* 51» 1971*

H.S.  Hasegawa. A n a ly sis  o f  T eleseism ic  S ig n a ls  from Underground N uclear E xplosions
O rig in a tin g  in  Pour G eo lo g ica l Environments, Geophys. J . R . A . S . ,  24 ,
p.  365» 1971 .

P.V/. Basham and R .J . H a llid a y . Canadian Seism ic Data from P ro je ct R u liso n , Seism . 
S e r ie s , Dom. O b s., 1969-4» 1969-

*P .D . M arshall and P.VI. Basham. D isci-im ination hetv/een Earthquakes and Underground
E xplosions U sing an Improved M S c a le , Geophys. J . R . A . S . ,  ( in  p r e s s ) ,  1972.s

*H .S . Hasegawa. A n a ly sis  o f  Amplitude Sp ectra  o f  P. Waves from Earthquakes and 
Underground E x p lo sio n s, J . Geophys. R e s . ,  ( in  p r e s s ) , 1 97 2 .

* P .¥ . Basham and P.D.  M a rsh a ll. D iscrim in ation  between Earthquakes and Underground
E xplosions U sing an Improved M S c a le : Supplementary Magnitude Data ons
Ehirasian E ven ts, Seism . S e r ie s . Earth P hysics Branch, 63, ( in  p r e s s ) ,  1972.

*P.M . A n g lin . S h ort-P eriod  D iscrim in ation  Stu d ies U sing the Y ellow k n ife  S eism ologica l 
Array Data, NORSAR Sjnnposium Volume ( in  p r e s s ) ,  1 972 .

*P.M . A nglin  and H. I s r a e ls o n . D iscrim in ation  o f  Earthquakes and E xplosions Using  
M u lt i -s ta t io n  Seism ic Data, subm itted to  Nature, 1972.

* E .B . Ito c h e e . Short P eriod Seism ic D iscrim in a tio n , subm itted to  N ature, 1972.



Yield - seismic magnitude relationships

P.W. Basham. Seismic Magnitudes of High-Yield Underground Explosions, Can. J. Earth 
Sci., 7? p. 531? 1970.

*P.¥. Basham and R.B. Horner. Seismic Magnitudes of Underground Nuclear Explosions, 
submitted for publication, 1972.

General

*D.H. Weichert. The General Purpose Digital Processing System ■ Seismic Daxa in 
Ottawa, Observatoire Royal de Belgique, Serie Géophysique No. 101, Publ. 
of Europ. Seism. CoDim. XII General Assembly, p. 297, 1971.

P.W. Basham and K. Wiitham. Seismological Detection and Identification of Undergroimd 
Nuclear Explosions, Pub. Earth Phys. Branch, V. 4I, £, 1971*

*K. Whitham. An Assessment of the Present Seismological Capability for the Detection, 
Location and Identification of Underground Nuclear Explosions, NORSAR 
Symposium Volume (in press), 1972.
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SWEDEN

ÜâÎ. of publications bearing on seismological discrimination 
of nuclear explosions and earthauaices and available from the Research 

Institute _q_f National Defence, Stockholm, Sweden

1963 U. Ericsson;
On Seismic Waves from Explosions in the Atmosphere,
POA 4 Rapport A 4354
Research Institute of National Defence, Stocldiolm

3965 U. Ericsson;
The Detection Club Paper,
POA 4 Rapport A 4462
Research Institute of National Defence, Stockholm

1966 TJ. Ericsson, 0. Dahlman;
On the Dependence of Shortperiod P-waves on Yield, Heigjat and 
Epicenter Properties of Nuclear Airshots,
POA 4 Rapport С 4261
Research Institute of National Defence, Stockholm

1967 0. Dahlman:
Seismic Records from the Long Shot Event Obtained at the 
Uddeholm Temporary. Station in Swéden,
PCu\ 4 .Rapport С 4281
Research Institute of National Defence, Stockliolm

0. Dahlman:
On Scandinavian Crustal Traveltimes 
POA 4 Rapport С 4295
Research Institute of National Defence, Stocldiolm

0. Dahlman:
Seismologic Test Explosions in Western Sv/eden March 1967,
POA 4 Rapport С 4317
Research Institute of National Defence, Stocldiolm 

U. Ericsson;
Approaches to some Test Ban Control Problems,
POA 4 Rapport С 4286
Research Institute of National Defence, Stockholm



1968 0. Dahlman, H. Axelsson, K. Edins
Charge, Mass and Elevation Influence on Seismic V/aves from 
Small Chemical Explosions Above Ground,
FOA 4 Rapport С 4375
Research Institute of National Defence, Stockholm

0. Dahlman;
Seismic Eecoras from the US Nuclear Explosion Faultless I9/I 
1968 Obtained at Hagfors Temporary Seismological Station,
PQA 4 Rapport С 4376
Research Institute of National Defence, Stockholm 

U. Ericssoni
Seismological Test Dan Control 
FOA 4 Rapport С 4558
Research Institute of National Defence, Stockholm

1968 K. Kogeus;
Teleseismic Relative Location of Closely Spaced Epicenters, 
PQfi 4 Rapport 0 4370
Research Institute of National Defence, Stockholm

1969 0. Dahlman;
Shortperiod Seismic Noise in Western Central Sweden,
FOA 4 Rapport С 4588
Research Institute of National Defence, Stockholm 

U. Ericsson:
The Qpestion of Nuclear Explosions for Peaceful Purposes by 
Non-nuclear Weapon States and the Possibility of Misuse of 
such Technology for the Production of Nuclear Weapons,
FOA 4 Rapport С 4599
Research Institute of National Defence, Stockholm

1970 U. Ericssons
Event Identification for Test Ban Control,
Bull. Seism. Soc. Am. 60, pp I52I - I546

1971 0* Dahlman et al.:
Hagfors Observatory 1970, Annual Report,
FOA 4 Rapport A 4501 - 26
Research Institute of National Defence, Stockholm

0. Dahlman, H. Israelson, H. Wagner;
Ground Motion and Atmospheric Pressure Waves from Nuclear 
Explosions
Nature Physical Science, Vol. 252, No. 50



ü. Ericsson:
A Linear Model for the Yield Dependence of Magnitudes 
Measured hy a Seismographic Netv/ork,
Geophys. J. R. Astr. Soc. 25» PP 49 - 69. Also available as 
1 OA 4 Rapport С 4455 ~  Я ■>
Research Institute of National Defence, Stockholm 

U. Ericsson;
Seismometric Estimates of Underground Nuclear Explosion Yields 
POA ;4 Rapport С 4464 - 26
Research Institute of National Defence,' Stockholm 

Ü. Ericsson;
Maximum Lilcelihood Linear Pitting when both Variables have 
Normal, and Correlated Errors,
POA 4 Rapport С 4474
Research Institute of National Defence 

U. Ericsson;
Event Identification by т(М) Observations from Networks,
POA 4 Rapport С 4480 - Al

H. Israelson;
Identification of Earthquakes and Explosions vdth Seismic Data 
from Hagfors Observatory,
POA 4 Rapport С 4468
Research Institute of National Defence, Stockholm

1971 Ulf Ericsson;
Identification of Underground Nuclear Explosions and Earthquakes
POA Reports Vol. 5 No. 8
Reserach Insti-tute of National Defence

t̂ons Israelson:
Spectral Content of Teleseismic P-v/aves Recorded at the 
Hagfors Observatory
Geophys. J. R. i'lstr. Soc. 25, PP 89 - 95

1972 Event Report No. 1, US Nuclear Explosion Cannikin,
November 6, 1971
POA 4 Rapport С 4486 - A 1
Research Institute of National Defence

Event Report No. 2, Earthciuake in Hindu Kush, January 20, 1972
POA 4 Rapport С 4495 - A 1
Research Institute of National Defence

Event Report No. 3, USSR Explosion in Western Kazakh,
December 23, 1972
POA 4 Rapport С 4499 - A 1
Research Institute of National Defence
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1 .  l/iy_ro_aup;c ip il

Working Paper CGD/32 7 of June 29, 1971> described the results obtained in an-
extensive case-study of seisraOlogical discrimination between a suite of Eurasian
shallow earthqualces and underground orcplosions using the surface wave magnitude (M ) -s
body wa-ve magnitude (тп.̂ )̂ technique. This study utilized the recordings from standard 
.'onventional seismographic stations in Europe and Asia in order to obtain detectable 
long-period surface wave signals from the smaller events in the data set. Further 
progress.towards lower yield discrimination using this method now awaits scientific 
analysis and discussion of the results being obtained hy theUnited States of America and 
Prrway -оНл thoir largo aportare, long-period arrays- (LASA, NORSAR and ALPA) and hy the 
Very Ijong Period Experiment of the United States of America..

It therefore seemed useful to re—oxam-ino the power of seismological discriminants 
which depend only c-n гhort-peric1 ciismio observations. One discriminant initially 
suggested by the United Kingdom used the "complexity" in the P-wave or first body-wave 
an’ival. In the mid-60s, it was believed that 90 per cent of all shallow earthquakes 
could be classed as such on the basis of comnlexity, leaving only 10 per cent of events 
unclassifiable- Eovrovcr. thrls сягГу cs+ime,*e •'•■r's /i.owngraded once underground nuclear 
explosions occurred in Novaya Zemlya. Some further Canadian studies based on 35 
underground, explosions and mere than 7CC 'vrorlcl-wide earthquakes of unrestricted depth, 
■’tning other parameters which dofi no the cbaractericti os of the P-signal development wi'th 
timo, indicated '-hat 10 per cent of the earthquakes in the sample-violated a criterion 
which had only a 50 per cent chance of identifying an ■underground nuclear explosion as 
,such. On the basis of studies such as these, the discrimination power of "complexity" 
was widely questioned.



Parallel to this work, studies in the Union of Soviet Socialist Republics, Japan, 
United States of America, Canada and Sweden were being made on the spectral content in 
the P“Wave, attempting to utilize as a discriminant the fact that shallow earthquakes 
tend to have relatively more low frequency energy in the P_wave than do explosions of 
the same body-wave magnitude. However, the available statistics were too poorly defined 
to be of value in a rigorous discussion of the potential of the method.

In the United States of America, a modification of the spectral method called the
spectral ratio method has been shown to have a high probability of correctly identifying 
both earthquakes and explosions using signals with adequate signal-to-noise ratio 
recorded on the LASA short-period array from certain Asian regions. Some Canadian 
studies suggested a further effective variant of the process and used a data sample 
going down to Yellowknife magnitude ^4-5 for earthquakes and т̂ 4̂*8 explosions.
It was foxmd that for Eurasia events, about 80 per cent of the shallow earthquakes 
overlapped 20 per cent of the explosions using this criterion with the data from the 
Yellowknife short-period array suitably regionalized.
2 • Developments in Canada

The M^;m^ study described in CGD/327 provided the opportunity for a rigorous 
re-examination of independent short-period capabilities. Of the events described in 
CCD/327, a population of 57 shallow earthquakes and 27 explosions was available in the 
digital tape library extracted from the Canadian Yellowknife short-period array (YKA) 
data.

An intensive study was made of a number of parameters which define the characteristics 
in time of the P-wave signals, and a parallel study v/as made of the frequency content of 
these events using a number of different frequency ranges. Discrimination parameters 
v/ere chosen for investigation that could later, in principle, be utilized in a real-time 
data system in an automatic .mode, and personal bias was also eliminated. The results 
of this study have been published in a scientific journal; it was found that a 
combination of the informa.tion obtained in the time and frequency domains separated this 
data set into two distinct populations of earthquakes and explosions. Thus the 
combination of frequency and time cha,racteristics provided a much more effective 
discriminant than any based on time- or frequency-information alone. It might be noted 
that those Ural explosions described in CCD/32 7 v;hich gave the greatest difficulty with 
the method were clearly identified with the short-period technique.



The resulte of this bivariate case-study were sufficiently encouraging that the 
data hase was extended to include a totaJ. of 92 shallow earthquakes and 56 underground 
nuclear explosions. It was then found that a small overlap occurred for the higher 
yield explosions of the data set hut otherwise the populations remained distinct down 
to the lower limits of available data. This study is described in a journal article 
which is in press at this time.
3• SwejBs^ Studies 0¿  Short-Period Seismological Dispriniijî ^̂

Somewhat similar studies were undertaken in Sweden vising short-period data 
recorded at the Hagfors Observatory (HPS) with event populations comprised of 32 Eurasian 
explosions and 177 earthquakes. Although in detail some parameter defiràtions were 
slightly different, a result similar to the Canadian one was obtained in that a combined 
use of the time and frequency information enhanced the discrimination. As with the 
T£A (3ata, it was found that earthquakes having depths greater than about 100 km tended 
to appear explosion-like using these parameters. Furthermore, the Swedish work 
indicated that the time and frequency discriminants differed considerably when examj.ned 
on à regioEsl basis, but were not observed to differ greatly between the large-scale 
tectonic belts.

The Swedish study also used multivariate statistical analysis with discriminants 
defined from detailed information in the time and frequency domains. These results 
were inter-comiiared using identification curves. Such curves are essentially graphs 
of the false alarm probability versus the identification probability, where the false 
alarm probability is defined as that of mistaking an earthquake for an eзфlosion, and the 
identification probability is defined as that of correctly classifying an explosion as 
such.

In this way the multivariate discrimineuits appeared to be more efficient than 
discriminants obtained using simpler concepts in the time and frequency domains. In 
addition, classification experiments with the total event population were conducted with 
the multivariate discriminants. A 90 per cent identification probability corresponded 
to a false alarm probability of about 3 per cent. Most of the false alarms were
produced by deep earthquakes in this HFS data set. This studj'- is described in a journal
article in press at the present time.



4» Combined Canadian-Svedish Study
To establish more generally the applicability of short-period discriminants, 

using wi.dely separated stations observing an extended region of Eurasia, Canadian and 
Swedish scientists have been co-operating in a study of a data set common to YKA and EPS.

Seismic data available from the YKA tape library and also common to the data of the 
BPS tape library for the period from June I969 to March 1972 contained 135 shallow 
Eurasian earthquakes with an estimated depth less than or equal to 5 0 ^ ,  suid with NOAA 
body-wave magnitudes between 4^1 and 5*9* In addition, 30 presumed Eurasian 
explosions with a body-wave magnitude between 4*6 and 5*8 were common to both 
libraries. These data covered a number of explosion sites in Eurasxa, and earthquakes 
from a variety of Eurasian regions. The locations of YKA and HPS are such that the 
aziiiiu.ths of the propagation paths between an event and the two recording stations were 
quite different for most of the events.

Discrimination parameters involving both the time and frequency characteristics of 
the P-wave signal were combined in various multivariate modes. In order to compare the 
relative discrimination capabilities for YKA data alone, HPS data alone and the combination 
of YKA and HPS data, identification curves were calculated. The two-station case 
significantly improves the identification probability at a fixed false alarm probability. 
V/ith this data set, an identification criterion was defined giving eua identification 
probability of more than 95 per cent with a false alarm probability of 1 per cent. The 
power of this discriminant appears approximately equivalent to that of the widely 
accepted M^sn^ discriminant. These results have been submitted to a scientific journal 
for publication.
5. ihirther Studies

The Canadian and Swedish scientists involved in this joint study intend to pursue 
the matter by making further studies on existing data sets, and by increasing the 
statistical significance of their results vising more extensive data sets. It seems 
reasonable to assume that a very effective discriminant with a very low faxse alarm 
prohahility is potentially possible by this technique or some modification of it.



There are, however, two serious limitations. Firstly, although the method 
appears powerful where it can be used, it is premature to define the applicability of 
the method in the low magnitude range. However, it would appear that the method has 
a potentially high probability of application down to low yield hard rock explosions in 
Eurasia. Although the detection capability of YKk and HPS and their regional variability 
have been studied, systematic studies of the level of applicability of the short-period 
discriminant remain to be made.

Secondly, it must be realized that the method, although phjreicaily reaisonable has 
not been given a theoretical basis generally applicable. Since complex effects near 
a source can probably never be treated adequately for eill conceivable locations, it 
appears unlikely the.t n universally applicable theoretical basis for the technique can 
be devised. Accordingly, it therefore is extremely important to extend the data sets 
to obtain results from a variety of locations in order to strengthen the statistical 
basis of the results obtained.

Similar studies of earthquakes and explosions in North America should be 
attempted with sensitive tape recording seismic observatories or medium-aperture 
arrays at a sufficient distance; the above results demonstrate capabilities only for 
Eurasian events.



Original ; ENGLISH

LETTER MTED 21 JULY 1972 PROM THE PERMANENT REPRESENTATIVE 
-OP FINLAND TO THE SPECIAL REPRESENTATIVE OP THE SECRETARY- 
GEIJERAL TO THE CONFERENCE OP THE COMMITTEE ON DISARMAMENT 
TRANSMITTIÍTG A WOPuCB'iG PAPER BY THE GOVERNMENT OP FINLAND

ON DEFINITIONS OP CHEMICAL WAP^PAEE AGENTS AND ON 
TECHNICAL POSSIBILITIES FOR VERIFICATION AND 
CONTROL OP-C-VffiAPONS WITH PARTICULAR REGARD TO 1 
FINNISH PROJECT ON CREATION ON A NATIONAL BASIS 
OF A CI/-CONÎROL CAPACITY FOR POSSIBLE FUTURE 
INTERNATIONAL USE

Sir,
Upon instructions from my Government, I have the honour to enclose a 

Working Paper hy the Government of Finland to the Conference of the Committee on 
Disarmament with the request that you would talce appropriate steps to have it 
distributed in the Conference of the Committee on Disarmament.

Accept, Sir, the assurances of my highest consideration.

Encl. (Signed) KLaus A. Sahlgren
Ambassador 

Permanent Representative 
of Finland



¥ О Ж Ш а  PAPER BY THE GOVERNMENT OP РШЬАНО TO THE CŒD
On definitions of chemical warfare agents and on technical 
possihilities for verificg.tion and control of G-weapons with 
partie lar regard to a Finnish pro.ject on creation on a 
national hasis of o. ClA-ccntrcl capacity for possible future 
international use

1. There is a need for substantive preparatory work in the field of promoting 
scientific knov/ledge and co-operation in the study of technical problems connected with 
the verification and control of chemical weapons v/ithin the framework of a CW-treaty 
now under consideration in the CCD, To be effective, it should he truly international 
and onploy leading scholars working in their personal capacity. It is the opinion of 
the Finnish Government that all nations, whether members of the CCD or not, have a 
vital interest in promoting concrete progress in disarmament. By its project 
designed to create a national CV/-control capacity for possible future international use, 
the Finnish Government is endeavouring to make a practical contribution towards this 
end,
2. In pursuance of the General Assembly resolution 2827A(XXVI), on December 16, 1971, 
which in paragraph 3(b) requested the CCD "to take into account in its further work ... 
other proposals, suggestions, v/Orking papers and expert views put forward in the 
Conference and in the First Committee", the Government of Finland has the honour to 
submit to the CCD the following working paper on definitions of chemical warfare agents 
and on technioal possihilities for verification and control of C-v/eapons with particular 
regard to a Finnish project on creation on a national hasis of a Cli-control capacity for 
possible future International use.

This paper is also intended to elaborate the ideas put forward hy the 
representative of Finland in a speech in the First Committee of the General Assembly 
on November 1!, 1971» He stated inter alia; "In the opinion of the Finnish Government, 
the chances of success in the negotiations on chemical weapons shovvld he improved hy 
paying special, attention ... to following issues; (l) one should, in international 
co-operation, study and develop methods which would maice availahle to all interested 
governments expert information on verification and control of the chemical agents and 
chemical weapons ... (2) technical capacity should he developed and the facilities



should Ъе acquired on a national basis for verification of chemical agents and for 
control of their prohibition, having in mind the eventuality that this kind of 
practical capacity would be needed for international use."
3. As far as definitions of C\/-agents are concerned a purpose criterion would 
provide the simplest and most comprehensive definition of chemical warfare agents for 
a comprehensive treaty. Such a general definition would have the advantage of 
covering all possible future agents and also binary systems of weapons.

In addition, a classification of known agents by categories may also be necessary, 
because the most dangerous agents require the most stringent control and verification 
measures. Such a' classification would also facilitate a progress step by step. It 
is rather a common view that among the possible supertoxic C\/-agents the nerve agents 
form the group of compounds of greatest concern. As suggested by the Dutch delegation 
in 1971 (CCD/320) they can be defined with a general chemical formula connected with a 
toxicity level critérium (LD of O .5 mg or less per kilo of body weight deteimined 
subcutanéously in a specified test animal. Modifications to this formula have been 
proposed later by Japan on July 4, 197'2 and by the United States (CCD/365). In the latter 
document a verj’ general formula is proposed, which would cover practically all 
derivatives of orthophosphoric acid. Between the Dutch and Japanese formulas, there 
seems to be only minor differences and it seems not too difficult to come to an 
agreement on a definition of organophosporus nerve agents on the basis of these 
proposals. The Italian (CCD/373) and the Swedish (CCD/372) working papers provide 
further valuable contribution on these problems.

It has been poi ited out in the working paper of the Unite States delegation 
(CGD/365) that carbamates present a second type of nerve agents, Vftiile certainly 
highly toxic, their chemical and physical properties seem less suitable for use 
in warfare and it is not Icnovna that any state would have developed a weapons system 
based on them. They could also be covered by a general formula but this, would also 
cover some carbamates in civilian use.



It has been suggested that the production of organophosphate nerve agents (and 
possibly carbamates, too) should be subject to unconditional proliLbition (save for 
minimal amounts of carbamates for medical purposes) and that the compliance with the 
prohibition should be stringently verified. Regarding organophosphates, verification 
could be based on national recording and international statistical analysis of the 
principal raw materials, yellow phosphorus, phosphorus trichloride, and phosphorus 
oxichloride, as suggested in several working papers in CCD.

However, economic monitoring alone would not provide a complete answer to the 
verification problem in all cases. Some additional generally acceptable international 
verification mechanism is evidently needed, and the national systems would provide the 
basis for an eventual international mechanism. The Finnish Government has taken 
cognizance with great interese about the views put fon-rard by the expert from the USSR 
at the informal CCD-meeting on July 5? 1972, on the possible ways of co-ordinating a 
verification by national teams of inspection at an international level,

A second category of compounds which have no peaceful use, but which are stock
piled as chemical warfare agents, are the mustards. Their production also should be 
subject to unconditional prohibition. Economic monitoring would be even less feasible 
to this category of compounds than for nerve agents because they are produced from raw
materials vdxLch are v/idely used in civilian industry. National control vdth reporting
statistics to an international agency might be sufficient regarding these agents. Some 
mustards have small-scale medical and peaceful research uses and a clause maicLng possible 
these uses might be necessary in this case, too.

A third group f chemical v/arfare agen s, the so-called dual purpose agents,
contains all those toxic compounds which can also have peaceful uses and v;hich are less 
toxic than indicated by the above toxicity value (LD ^^) equal to or more than 0.5 mg/kg 
body vfeight. This group vrould contain e.g. such common rav/ materials' of ehemical 
industry as phosgene, hydrogene cyanide, cyanogen^ chloride, etc. Although the 
technologically advanced nations probably v/ould not even consider them as chemical 
vv'arfare agents today, they might still be usable as such under some circumstances. 
National control, possibly combined with reporting of statistics on use to an 
international agency, could be sufficient to this category of compounds.

According to this analysis, efforts to develop verification and control methods 
could be concentrated in the first instance on the group nerve agents, at least 
initially. The Finnish efforts visualizing the creation of a national CV/-control 
capacity for possible future international use vail focus primarily on this aspect.



4. It is not the intention of the Finnish Government to exaggerate mdnly the 
technical aspects of an eventual treaty on C-weapons, All efforts to find a basis 
for a comprehensive political solution, lilce e.g. the Draft Convention presented hy 
seven socialist members of the CCD on March 28, 1972 (GCD/561), are indispensable and 
welcome. It is obvious that in the final analysis, the achievement of a C\7-treaty 
will depend on political will rather than on solving problems of technical character. 
Besides thé obvious need-for adequate verification, the purpose of efforts to solve 
the most ohvious technical problems connected vdth a CW"-'-.'eaty would be to promote an 
atmosphere of mutual, trust and thus to provide conditions for the emergence of a 
political consensus. The goal is, in other v/ords, to obtain a positive feed-back from 
technology to politics. An analogous case is the prohlem' of the comprehensive test 
ban, where the role of detection seismology is also to contribute to mutual trust 
necessary for the conclusion of an agreement,
5. The functions of a national control capacity would be threefold: (l) to assure
that the prohibition against the manufacturing of GW-agents is observed,
(2) verification of the destruction of existing stocks of C¥-agents, (З) to 
investigate a possible complaint about the use of C--vreapons in the field. Although 
the first function is the more important in the context of an eventual C¥-treaty, the 
third one should not be forgotten, either. The use of C-weapons, at least those of 
the traditional World-¥ar I~tJфe, might still occur, despite the prohibitions of the 
Geneva Protoool of 1925, in certain cases of limited v/arfare. However, it is mainly 
the prohlem of verification of the production of Cl7-agents v/hich plays a significant 
role in the negotiaxiona at this moment, I he methods, eqxiipirront and the crews capable 
of perfoiming inspection duties in order to assure the non-production can in most cases 
he converted for verification of an alleged use and vice-versa,
6. As has been stated in CCD, e,g, hy Ministerlyyrdal of Sweden on March I4, 1972,
the v/ork on a CW-treaty coxild he concentrated in the beginning on those agents which
correspond to the double critérium of (l) being produced solely for military purposes 
and (2) are highly toxic; The so-called "supertoxic agents". Mrs. bfyrdal emphasized 
the importance of studying, "which methods are or may he made availahle for the 
technical control of the production etc. of supertoxic chemical agents (CCD/PV.549)•
(3) Ambassador Rosenberg Polak of the Netherlands stated on March 23, 1972 that one 
possible course of action would lead us to concentrate initially on a prohibition of 
nerve agents as a model for progress in other fields (CCD/PV 552 p. I6-I7),



7, Althoiîgii the ultimate goal is, of course, a comprehensive treaty banning all 
C-weapons, this approach is supported by the Finnish Goveirament for practical reasons 
and without prejudice to its viev/s on the scope of the prohibitions of a future 
CW-treaty. In liis speech on November 17, 1971» the representative of Finland 
announced that the Finnish Government, for its part, has begun to study how to 
establish, on a national basis, and within the resources available in Finland, for 
possible international use a verification and control capacity on chemical vreapons.
The study has proceeded as planned, A survey of resources has been made, and the 
Government of Finland is considering the necessary budgetary allocations for an initial 
research- and training programme for this ptirpose.



ENGLISH
Original; SPANISH

MEXICO
Letter dated 25 July 1972 from the Representative of Mexico 
to thé Special Representative of the Secretary-General to the 
Conference of the Committee on Disarmament transmitting a 
memorandum containing the "Opinj.on of the Government of 
Mexico on the convening of a World Disarmament Conference'' 
as a working paper of the CCD

Sir,

I have the honour to transmit to you the memorandum entitled "Opinion of the 
Government of Mexico on the convening of a World Disarmament Conference", together with 
an annex. Since this memorandum not only deals with a question of obvious interest to 
the Conference of the Committee on Disarmament but also contains various observations on 
the part which the Conference could play in this respect, I should be grateful if you 
would have the memorandum circulated as a working paper 6f the Conference.

I avail myself of this opportunity to repeat to you, Sir, the assurances of my 
hipest and most distinguished consideration.

(Signed) Alfonso Garcia Robles 
Ambassador

Head of the îfexican Delegation to,the Committee 
on Disarmament



MH'IORâKDIM

Opinion of the Government of Mexico on the convening 
of a World Disara-ment Conference

1. At its 2,022nd plenary meeting, held on 16 December 1971» the General Assembly of 
the United Nations, adopted resolution 2855 (XXVÍ-) entitled "World Disarmament 
Conference" by, acclamation.

2. The resolution, which was ùndoubtedly one of those adopted by the Assembly at its 
twenty-sixth session-which may reasonably he expected to yield the most beneficial 
results, contains an invitation to "all States" to conanunicate to the Secretary-General 
before 51 August 1972 "their views and suggestions on any relevant questions relating 
to a world disarmament conference", and in particular on the six points listed in 
paragraph 2 of the resolution.

5. This memorandum, submitted in compliance with the General Assembly's invitation, 
summarizes the Mexicau Government's opinion on those specific points and on the questio: 
as a whole.

1. Main objectives

4. The aim of the Conference should he to take the requisite decisions to provide the 
United Nations with an effective disarmament system capable bf obtaining more 
encouraging results than those achieved to date in the vitally important task v/hich 
the Charter conferred on the Organization hy specifically instructing it to turn its 
attention to promoting "the establishment and maintenance of international peace and 
security with the least diversion for armaments of the world's human and economic 
resources".

5. In order to achieve this end and make tangible progress both towards the ultimate 
goal of the elimination of nuclear weapons and general and complete disarmament under 
effective internat'onal control and toward.,- the immediate adoption of partial measures 
to limit and reduce nuclear armaments and suppress other weapons of mass destruction, 
it v/ill be necessary to strengthen principles, review rules, develop procedures and 
bring up to date the international machinery dealing v/ith these questions.

6. With regard to that machinery it v/ould seem advisa,hle, in the light of the
experience acquired dviring the more than 25 years since the San Francisco Conference
was held in 1945» for the Conference to reconmend to the General Assembly that in 
future there should he three main organs for the promotion of disarmament.

(1) The General Assembly, v/hich should continue to he the supreme organ, would
receive and consider reports from the other two, which it could entrust with
specific tasks.

(2) The V/orld Disarmament Conference - .replacing the Disarmament Commission, 
which would be dissolved in order to avoid duplication, and for other obvious 
reasons - v/ould he open to "all States"; it would meet every three or four years



in order to review progress in the field of disarmament, compare the development 
in regard to armaments and disarmament and adopt the'decisions which the general 
review calls for,. _ In short, within the Urdted Nations the World Conference would 
have the same position in the field of disarmament as the United Nations Conference 
on Trade and Development (UNCTAD) in the economic and social field.

(3) A negotiating body_pf about 30 members, preferably the Conference of the 
Committee on Disarmament,- which celebrated its tenth anniversary this year. 
Naturally, for this to be possible, various changes would have to be made which 
would both increase its effectiveness and enable the People's Republic of China 
and France to take part in its work. First and foremost among such changes should 
be the abolition of the unusual institution whereby the nuclear super-Powers act 
as Co-Chairmen, and its replacement by a procedure more consistent with the 
principle of the sovereign equality, of States, such as the annual election of a 
chairman from among the non-nuclear States members or monthly rotation among all 
members as in the Security Council.

2. ■ Provisional agenda

7 . . The body which the General Assembly entrusts with the preparatory work should, in 
consultation with "all States", work out a realistic and ambitious, detailed and 
flexible provisional agenda for the Conference.

8. The starting point for the preparation of the provisional agenda could be the 
comprehensive programme of disarmament which vias originally introduced in the 
Conference of the Committee on Disarmament in August 1970 Ly the delegations of Mexico, 
Sweden and Yugoslavia and subsequently 'submitted; to the General Assembly at its 
twenty-fifth session, sponsored by Ireland, Mexico,"Morocco, Pakistan, Svreden and 
Yugoslavia.

9. As will be recalled, the comprehensive programme of disarmament, the--full text of 
which is. annexed hereto, was reproduced in document A/8I9I l/ of 2 December 1970 and 
the General Assembly specifically recommend'd in resolution 2бб1 С (XXV) of
7 December 1970 that it should be taken into account in further work and negotiations 
relating to disarmament.

3» Site favoured

10. In line with the preference usually shown for the venue of meetings of this kind, 
Geneva would seem to be the most appropriate site for the World Disarmament Conference.

1/ See Official Records of the General Assembly, Twenty-fifth Session, Annexes, 
agenda items 27, 28, 29, 30, 3I, 93 and 94.



4* Date and contemplated duration

11. In view of the urgent need to enhance the effectiveness of'efforts to promote 
disarmament, the Conference should ideally take place in 1973. It should not be , 
forgotten, however, that one of tho basic prerequisites for its success, as Mexico 
pointed out in the debate at the tvrenty-sixth session of the General Assembly, is 
that thorough preparations should he made before the Conference, since the latter 
will arouse expectations on the part of world public opinion which must not he 
disappointed. It v/ould therefore ргоЪэНу he more realistic and convenient to plan 
the Conference for spring 1974«

12. In view of the breadth and complexitv of the general subject with v/hich the 
Conference will deal, it v/ould seem advisable to envisage a dviration of two to three 
months. It should be recalled that that has heen the duration of various United 
Nations conferences, such as the first United Nations Conference on the Lav/ of the 
Sea (24 February to 2? April 1958), Ibe first session of the Umted Nations Conference 
on Trade and Development (23 March to I6 June.l964) and the first part of the United 
Nations Conference on the Law of Treaties (26 March to 24 May I968). It might also 
be appropriate to consider the advisability of dividing the first session of the World 
Disarmament Conference into two parts, as v/as done in the case of the last of the 
above-mentioned three Conferences, the first part to he held in the spring 1974 and 
the secpnd in spring 1975* In that v/ay the nev/ hody would he able to talce its first 
steps, which as always v/ill he the most difficult, v/ithout haste, and v/ould hav̂ e 
enough time for judicious consideration of the enormous problems involved.

5. Procedures to he adopted for carrying 
out the preparatory work

1 3. It would seem essential that the General Assemhly should entrust the preparatory 
work to an ad hoc body whose membership v/ould he sufficiently broad to ensure adequate 
geographical and political representation and yet compact enough for the v/ork 
entrusted to it to proceed quickly.

14. In view of the foregoing and hearing in mind the composition of the Conference 
of the.Comroittee on Disarmament (26 members), the Preparatory Committee for the 
United Nations Conference on the Human Environment (27 members) and the Committee 
on the Peaceful Uses of Outer Space (28 members),, it may he concluded that a 
membership of about 30 would be appropriate for the hody in charge of preparations 
for the World Disarmament Conference.

1 5. On the other hand, it should not he forgotten that, although as has heen said, 
the preparatoiy hody would de faeto have a restricted memhership, iu principle or 
de jvxre it should he open to "all States", as would the Conference in accordance 
vdth the provisions of General Assemhly resolution 2833, (XXVl), that it would 
be extremely desirable for all the nuclear Pov/ers to he members.



16. Accordingly, in the event that the Conference of the Committee on Disarmament 
should he the hody entrusted with the preparatory work, it should he reorgani'zed 
beforehand, as was said in the first section of this memorandum. This could be 
done by a General Assembly resolution simila:' to resolution 2б02 В (XXIV), by 
which the membership of the Committee was increased from 18 to 26 in 19б§,

1 7. Another particularly important element in the success of the preparatory 
work would be to request the Secretary-General to prepare authoritative studies 
on concrete questions relating to the arms race and particularly the nuclear arms 
race, control thereof and disarmament, in such a way that they would be available 
sufficiently in advance of the opening of the Conference. They shoiild include a 
study on the establishment of nuclear-weapon-free zones and the obligations which 
nuclear-weapon States should assume with regard to them.

18. It can be seen from the many useful working documents v/hich the 
Secretary-General provided for the first United Nations Conference on the Lav/ of 
the Sea and the Conference of Non-Nuclear-Weapon States hov/ valuable a similar 
contribution could be in this case.

6. Relationship of the Conference to the United Nations

19. As has been said, the World Disarmament Conference should be an organ of the 
General Assembly which would co-operate with it as UNCTAD does in the field of 
trade and development in order to help it discharge its functions under the Charter 
in the field of disarmament.

20. The Conference could hold regular spring sessions at three-year intervals
and special sessions whenever the General Assembly of the United Nations - to which
the Conference would report periodically - deemed fit to convene them.

7 * Final obrervations

21. The Government of Mexico is firmly convinced that, as the Assembly stated in 
the preamble to its resolution on the convening of a World Disarmament Conference, 
"it is imperative that all States exert further efforts for the adoption of 
effective measures of disarmament and, more particularly, nuclear disarmament".

22.. A general review of developments during the past decade and of the serious
situation prevailing today shov/s that that conviction is well founded.



23. Such an analysis provides positive proof that the resources víhích fhe world has 
squandered for militaiy purposes amounted to approximately (1:120,000 million in 1962 
and rose to over $200,000 million in 1971, an increase of 70 pen cent during the 
period. Moreover, the number of nuclear weapons tests, although conducted largely 
underground, far from decreasing as a result of the partial prohibitions embodied 
in the Treaty of Moscow of 19бЗ? increased during the period by approximately
60 per cent. Ttirthermore, it is estimated that the nuclear bombs amassed in the 
arsenals of Powers possessing those terrible instruments of mass destruction today 
represent the incredible.equivalent of about 15 tons of dynamite for every person 
on earth.

24. It is thus obvious and axiomatic that, in the face of the potential threat 
which that situation poses to mankind's very survival, "all peoples of the world 
have a vital interest in the success of disarmament negotiations", as affirmed in 
General Assembly resolution 2835 (XXVl), and that.the United Nations should strive 
with ever-increasing energy to discharge its responsibilities in the quest' for 
disarmament, in the conviction that, as was stated in 1959 and reiterated
10 yea.rs later, the question of general and complete disarmament is the most 
important one confronting the modem world.

25. It would truly be somewhat ironic if the proclamation of the decade of the 
1970s as the Disarmament Decade led ".fLy to words, not deeds. The convening of a 
World Disarmament Gonference and-its institutionalization \d.thin the United Nations 
would imdoubtedly be an excellent way to promote and f3,cilitate the simultaneous 
cessation of the nuclear arms race at an early date - which would require a strict 
moratorium followed by specific limitations and substantial reductions - and the 
conclusion of additional agreements on specific related mea.sures, without thereby 
losing sight of the ultimate objective, namely the elimination of nuclear weapons 
and all other wea.pons of mass destruction and the conclusion of a treaty on general 
and complete disarmament under effective international control.

26. In order to facilitate the convening of the Gonference and avoid problems such 
as those which the ' ecretary-General imfort na.telj'̂  ha.d to face in connexion with the 
circulation of resolution 2833 (XXVl) - problems to which, it mi^t be observed in 
passing, his note A/8681 of 2 May 1972 provided a suitable and practical solution - 
it would-appear that the General Assembly, in taking a decision at its forthcoming 
session on the various matters still pending vdth respect to the convening of the 
Conference, should define the scope which should be ascribed to the phrase "all 
States", The Government of Mexico, v/hich has always favoured using that general 
expression in all resolutions on disarmament, wishes to reiterate its position that, 
vihen the time comes to send invitations to States to participate in the World 
Disarmament Conference, the phrase in question should be interpreted by strictly 
applying the principle of universality. In other words, all States would have the 
right to be invited to take part in the Conference, and an invitation to that effect 
would have absolutely no juridical or political implication concerning their 
international status.



27. The Government of Mexico is convinced that consideration of the item which 
appears in the preliminary list of items to he included in the provisional agenda, 
of the twenty-seventh regular session of the General Assemhly as item 24, entitled 
"World Disarmament Conference", must not and should not he adversely affected by 
di.sagreements v/hich exist or may arise among the permanent members of the Security 
Council. The balanced and calm consideration of this highly important subject, 
leading to the unanimous adoption of the requisite resolution or resolutions, 
v/ouJ.d no doubt he gxeatly facilitated if no State claims to have taken the 
initiative with regard to the convening of the Conference and if all recognized, 
as is actually the case, that the initiative is being taken hy the United Nations 
as a whole. As early as 1957 the General Assemhly decided in resolution 1011 (Xl) 
to consider the advisability of convening "a general disarmament conference"; 
eight years later, in 1965, the Assemhly endorsed the "convening of a v/orld 
disarmament conference to which all countries would he invited"; and, as eveiyone- 
is aware, its most recent resolution on the subject v/as adopted hy acclamation on 
16 December 1971*

28. If v/e v/ished to seek cut the doep-rooted origins of the sweeping collective 
movement v/hich cul.minated in General Assemhly resolution 2835 (XXVl), we v/ould 
have to look for them in the efforts of the large majority of countries generally 
knovni as the Tliird World, First, in Belgrade in September I96I; then, in Cairo in 
October 1964; later, in Nov/ York, v/here 42 of them sponsored the draft- resolution 
which on 29 November I965 ws-s to become General Assemhly resolution 203О (XX), 
adopted hy a very eloquent majority of 112 votes in favour and none against; after 
that in Geneva, v/hen in Augist 1970 the Conference of the Committee on Disannament 
received from the delegations of three non-aligned States the draft of a 
comprehensive programme of disarmament, the final conclusion of v/hich was that the 
feasibility of convening "a v/orld disarmament conference of all States" should be 
thoroughly studied; one month later in Lusaka and, finally, at United Nations 
Headquarters during the twenty-sixth session of the General Assembly, when a 
number of non-aligned delegations successfully conducted a patient campaign of 
conciliation which enabled them to elaborate in its totality v/hat was to become 
General Assemhly res-'lution 2853 (XXVl). Th’vs little hy little, thanks to their 
-aspirations and perseverance, have heen. hvtiX'r, the fo-un.dations on which it is hoped 
to establish the V/orld Disarmament Conference as an institution that will, without 
delay, help to strengthen the concerted efforts of Governments to put a stop to
the uncontrolled arms race, in psorticular in the nuclear field, which entails such 
incalculable risks for v/orld peace and places so heavy an economic and social 
Durden on all nations.
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Comprehensiye Programme of Disarmament*

IKTRODUCTiOI

The present comprehensive programme.of disarmament has been, elaborated in 
compliance with thë request made by the General Assembly in resolution 2602 E (XXIV) 
adopted oh l6 De:>%iber 19б9» by which it declared the decade of the 1970s as a 
Disamament Decade.

In the, light,of the contents of that reso ation it would seem fully justified 
to state -¿hat the request of the General Assembly implies that the comprehensive ■ 
programne of disarmament should embrace not only the- work of the Conference of the 
Committee on Disarmament but all negotiations and other acts on this matter, in • 
whatever forum and form they may take 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 heen in the various forums of the United Nations, that is, 
as a generic term 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 utider 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 couorehensive programme should be carried out in 
accordance with the joint statement of agreed principles for disarmament

* The Comprehensive Programme of Disarmament originally appeared in 
document A/8191 of 2 December 1970 (Official Records., of. the..General Assemblyr 
Twenty-fifth SëSbioh. Annexes, agenda itemis 2 7 , ' 2 8 ,  29 ,  3 0 , -31» 95 and 9 4 ) .



negotiations of September I96I; а/ taking into account the obligations undertaken 
in various treaties on disarmament and the relevant resolutions of thé United 
Nations, and all new elements and possibilities in this area.

2. The highest priority should be given to disamament 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 disaimament should be kept in mind. It concerns 
both a numerical decrease of men in arms and -types of arms to pre-fixed 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 securi-ty. 
Particrular efforts will have to be undertalcen by militarily important Powers in 
order to reduce -the gap that exists be-fcween them and other countries. It is 
understood that the final solution of the limitation and reduction of conventional
armaments can be obtained only wi-fchin the framework of general and complete
disarmament.

5. Verification methods form an indispensable part of disarmament measures. 
When elaborating such methods it must be recognized that a 100 per cent certain-ty 
can never be obtained hy 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 disaimament measure is being observed by all parties.

6. The comprehensive programme is correlated vdth other United Nations 
programmes for peace-keeping and international securi-ty. Progress in thé former 
should not, however, be made dependent on progress in the latter and vice versa.

7 . The necessity should be kept in mind of avoiding, when concluding 
disaimament 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, 
partic-ularly in the developing coimtries.

^  Official Records of the General Assembly. Sixteenth Session, Annexes, 
agenda item 19, document A/4879.



$• In disarmament agreements eveiy effort should he made not to prejudge or 
prejudice juridical :or other ipxresolved issues in any outside field.

10, Concerted efforts should he made to apsociate militarily significant 
States, in particular all nuclear-weapon Powers, with the negotiations for 
disarmament. '

11. The, United Nations, which has specific responsihility for disarmament 
under the Charter, ^should he kept informed of all efforts thereon, whether 
unilateral, hilateral or multilateral.

12.... Public opinion should he 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 OP TEE 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 of the follov/ing 
treaties : .....  .......

(a) The Protocol for the Prohibition of the Use- in War of Asj^yxiating,
. Poisonous or Other Gases, and of Bacteriological Methods of Warfare
(1925)1 В/ ^

(h) The Antarctic Treaty (l959)I ç/

(c) The Treaty Banning Nuclear Weapon Tosts in the Atmosphere, in Outer 
Space and tmder Water (I963); d/

(d) The .Treaty on Principles Governing the Activities of States in the 
Exploration.and Use of Outer Space,, including- the Moon and Other 
Celestial Bodies (1967);

League of Nations, Treaty Series, vol. XCIV, 1929» No. 2138. 
с/ United Nations, Treaty Series, vol. 4G2 (1961), No. 5778. 
d/ Ibid., vol. 480 (1963), No. 6964.
ej General Assembly resolution 2222 (XXl), annex.



(e) The Treaty for the Prohibition of Nuclear Weapons in Latin America 
and its tvro Additional Protocols (1967)1 ^

(f) The Trea'ty on the Non-Proliferation of Nuclear Weapons (1968), gj

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 and other competent international forums should be urgently 
intensified. This work has included consideration ofs

(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 field 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 undergro-und nuclear-weapon tests.

B. Other measures of disarmament

1. Prevention and limitation of armaments

The possibilities of giving effect as soon as possible to 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 ^sterns;

(ii) The cessation of production of fissionable material for militaiy 
purposes and the transfer of existing stocks to civilian uses;

(iii) A freeze or limitation on the deployment of all types of nuclear 
v/eapons;

(iv) The conclusion of regional agreements for the establishment of 
additional nuclear-weapon-free zones;

i/ United Nations, Treaty Series, vol. 634 (1968), No. 9068. 
gj General Assembly resolution 2373 (XXIl), armex.



(v) A solution of the problem concerning the prohibition of the use of, 
or the threat to use, nuclear weapons.

(b) Conventional armaments and armed forces

(i) Further proMbitions of the use for military purposes of the sea-bed 
and the ocean floor, and 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 creation of foreign 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

At 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 and 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, 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 qnd armed forces to levels required for the maintenance of 
internal order and for international peace-keeping.

IV. PEACE-KEEPING AND SEGUMTY

1. It is recognized that there is a close interrelationship between 
disarmament, international security, the peaceful 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 been pointed out above, 
progress in one of these categories of measures should not be made dependent on progress 
in the other.

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 disarmanient and a 
comparison between the development in regard to armaments and disariaament. The 
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 conferences 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 estáblish 
continuing courses and seminars to study problems of the arms race, military 
expenditures and disaimament.

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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Introduction
Both from the Report of the Secretary-General of the United Nations (l) and 

from the Report of the V/orld Health Organization (2) it is clear that the nerve 
agents constitute hy far the greatest threat in chemical warfare.

Nerve agents belong to the group of organophosphorus compounds which also contains 
very useful compounds such as pesticides, polymers, flame retardents and plasticizers. 
This immediately brings up the prohlem of the possibility of distinguishing between 
oxganophosphorus oompounds which have, and compounds which do not have, legitimate 
uses for civilian purposes* In other words: is it possible to delimitate nerve
agents within the field of organophosphorus compounds.

In order to he considered as a potential chemical warfare agent a chemical compound 
shculd meet certain requirements (3). Some of these can he listed as follows; a 
considerable toxicity for mammals, chemical stability in the presence of air and water, 
stability at explosion and a certain rate of penetration through skin and materials.
This list can easily he extended. In this paper we have limited ourselves to the 
most important property of a potential warfare agent, namely that of toxicity, taking 
the view that this property, more than any of the others mentioned, might he used in 
the delineation mentioned above.

In order to he classified as a potential pesticide an organophosphorus compound 
has also to meet certain requirements. Here, too, the most important will he a 
considerable toxicity for the pest species it is intended for, e.g. insects or spiders. 
Ideally a good pesticide should possess a very low toxicity for mammals in general and 
for man in particu...ar; in other words it ;hould possess sell otive toxicity.

Unfortunately, in the field of organophosphorus compounds the molecular hasis 
of the toxicity is the same in both mammals and insects. Toxic action is mainly based 
on the inhibition Of the enzyme acetylcholinesterase in positions where acetylcholine

as a neuro-transmitter (4,5)- However, there are a пгшЪег of cases where 
organophosphorus compounds have a, high toxicity for insects and a low toxicity for 
mammals (e.g. the insecticide Malathion). In these cases the selectivity can he 
contributed to secondary effects such as differences in the rate of detoxification or 
to differences in the rate of penetration through memhranee.

V/e are thus faced with the prohlem of whether we can draw a borderline between 
organophosphorus corapoxinds that have an exclusive (potential) use as nerve agents 
and related compounds that can he used as pesticides. Such a bonrherline could be



based on a certain toxicity level. Whereas it is theoretically possible to use a 
nerve agent such as Sarin as an insecticide, this is highly improbable due to the 
very great hazards this procedure xfould cause to humans.

Thus, the delegation from Japan at the CCD (6) has proposed a toxicity level 
of 0,5 mg/kg subcutaneously as a borderline between compounds having exclusive use as 
chemical warfare agents and other compounds. In the same way, the Swedish delegation 
at the CCD (7) proposed a level of 1.0 mg/kg orally. These proposals seem to be

t
very reasonable indeed provided that sufficiently standardized methods for the 
determination of the toxicity could be irerked out internationally by toxicological 
experts.

We do, however, feel that if this critérium can be backed up by a kind of general 
chemical formula we will have at least a lead in a possible verification process. 
Toxicity of organophosphorus compounds related to chemical structure

In a way the position with organophosphorus compounds is a favourable one in that 
we know a good deal about the mechanism of the toxicity on the molecular level; the 
fore-mentioned inhibition of the enzyme acetylcholinesterase. There seems to be a 
reasonable relationship between toxicity and the anti-acetylcholinesterase potency (s). 
As toxicity depends not only on the intrinsic pharmacological effect but also on factors 
like permeability through membranes, rate of excretion and rate of metabolism, a 
better-than-reasonable relationship cannot be expected. As the dependence of 
cholinesterase inhibition on chemical structure is more clear-cut than the dependence 
of toxicity, we have in the following limited ourselves to a survey of the first- 
mentioned relationship bearing in mind thai some organophospi orus compounds are not 
cholinesterase inhibitors per sé but are metabolised into potent inhibitors in the 
organism.

All the nerve agents mentioned in the literature (9) are powerful inhibitors 
of acetylcholinesterase, in the majority of cases much more powerful than compounds 
used as insecticides. The problem is thus limited to that of predicting chemical 
structures giving rise to potent anti-acetylcholinesterases.
The relation between chemical structure and the inhibition of acetylcholinesterase 

■ A very great amount of literature is available on this problem. It is not our 
intention to review these publications. We will instead give some summarizing results 
with the emphasis on measurements carried out in our laboratory, not that these are 
better than those obtained elsewhere but for comparative reasons.



The general formula of an organophosphorus compound which is ahle to inhibit 
acetylcholinesterase may he represented hy

In this formula smd are alkyl, alkoxy or amino groups, Z is oxygen or 
sulphur and X is a group that is split off in the reaction with the enzyme and is 
therefore called thé "leaving group". In the process of inhibition the active site 
of the enzyme is phosphorylated in an irreversible way: recovery of enzyme activity
does not occur or only at a very slow rate. The process of inhibition can be described 
by the following equation (lO).

E-+ I
k.

f - P Ч
Ш R

f E3

El an enzyme-inhibitor complex and Elin which E is the enzyme, I the inhibitor, 
the irreversibly phosphorylated enzyme. The reversible step of the reaction depends 
on the affinity of the inhibitor for the active site of the enzyme and is determined 
by the dissociation constant The phosphorylation constant k^ is a measure
for the rate of phosphorylation.

The most relevant data to obtain are obviously and k^, Unfortunately, however, 
only few data are available and fewer still for powerful anticholinesterases. Main 
(11, 12) in a number of publications gives some data and we also obtained both constants 
for the reaction of stereoisomers of a V-type compound. However, for the problem with 
which we are concerned, we may also use the bimolecular rate constant of the reaction.

k.1
E + I -> El

for which the relation k^ = к in the case of a powerful inhibitor can be shown (l2). 
k^ is reasonably easy to deteimine (for methods see in-fcer alia ref. 13)«



In the following, we will use this ratq constant as a measure for anti
acetylcholinesterase effects. In general, the rate of enzyme inMhition depends on 
a number of factors that can he grouped in two categories: (a) the strength of the
P-X hond and (ъ) the interactions of the different parts of the organophosphorus 
compoxmd with sites of the enzyme. The factors are of coxirse interdependent.

Por reasons of simplicity we v/ill discuss the influence of the structure of 
group X and of groups and R^ successively 
The Influence of the structure of the "leaving group" X

Some data on the rate of reaction pf isopropyl methylphosphonates are shown in
the tahle (taken from I4, 15)• Only the rate constant of the faster reacting
stereoisomer has been shown.

As indicated above two factors can he distinguished.
(a) the strength of the P-X hond.
(h) the interaction of group X with the enzyme.

Ad. (à) In general, the greater the strength of the P-X hond the less reactive
a compound will he in regard to reactions involving the breaking of 
this hond. ■This is a general effect which can be observed in both 
the hydrolysis and the rate of reaction with esterases. The strength 
of the P-X bond is related to the pK of the conjugated acid HX; the 
lower the pK of HX the more reactive the organophosphorus compound' ci ■
will he. Thus we find that fluoridates are very reactive towards 
acetylcholinesterase whereas m-dimethylaminophenyl compounds are very 
unreactive (l4)* The few experiments we carried out with azidates 
(XsN̂ ,. pK^ БЖз=4,7) point in the same direction. A пшЬег of 
p-nitrophenyl compounds also show a reasonable rate of enzyme 
inactivation (pK p-nitrophenol = 7.0).

Ad. (h) The interaction of group X with certain sites of the enzyme is of 
co-urse much more specific and will vary from enzyme to enzyme.
Limiting ourselves to acetylcholinesterase it is well known that 
this enzyme contains an anionic site which interacts with the cationic 
ammonium head of the substrate acetylcholine. If one introduces such 
a cationic head in the leaving group, a very high rate of inhibition 
of acetylcholinesterase is obtained (l6) with a far more specific 
effect than with the compoxmds mentioned imder (a). This rate is not
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in agreement with the: above-mentioned dependence on the pK of the
S.

coî^ugated acid (qee. table.) and Is therefore attributed to a 
favourable interaction of this leaving group with the enzjrme, probably 
the so-called anionic site.. The importance of the charge can be seen 
by comparing the rates of compounds 4, 5 and 6 on the one:hsnd and 
compounds 7 and 9 on the other hand. Studies on the pH dependence 
have shown (14) that in the case of compound 8 only the protonated 
(charged) form reacts with acetylcholinesterase. That there is still 
a dependence on the strength pf the P-X bond stems from the fact that 
the corresponding P-O-C-compounds do not show any anti-acetylcholinesterase 
affect whatsoever. Concerning the size of the groups on the nitrogen 
or the sulphur atom, we observed no great changes in the rate constants 
if the alkyl groups do not exceed a certain size. Concerning the number 
of carbon atoms between the thiol sulphur and the cationic head there 
seems to be an optimum between 1 and 4*

The cyano-group as leaving group takes a special position. In phosphates and 
phosphonates the cyano group‘gives rise to extremely unstable compounds, but 
together with amido groups linked to the phosphorus atom, compounds with a fairly 
high anticholinesterase effect (Tabun) are obtained.

Summarizing the results discussed we may. conclude that in the formula

X
compounds with X = F, N^, CIT, S-(CH2)^ and S-(CH2)^ in general
are very powerful anticholinesterases. The corresponding toxicity is in most cases 
also very high. These compounds have therefore to be regarded as potential chemical 
warfare agents with merely limited non-military use.
The influence of the structure of the groups and

If the influence of the storucture of the leaving group X on-the acetylcholinesterase 
inhibition rate is rather clear-cut, that of the structure of the groups and Rg, 
which remain; bound to the central phosphorus atom in the process of the inhibition,
(we will not discuss here the subsequent process of ageing whereby one of these groups 
can be split off) is much more complex. The general outcome of our investigation, 
together with other results available, will be presented here.



First of all, we will distinguish between the following three groups

0 ' 0 .0 
(ilkyl). , (Alkyl 0)_ , and (Alkyl O) (Alkyl) P ^

called phosphinates, phosphates and phosphonates respectively.
The phosphinates are in general rather poor inhibitors of acetylcholinesterase 

(some of them however do inhibit other enzymes rather well) and fairly unstable.
The phosphates (among them e.g. DFP) give rise to rather good inhibitors with 

rate constants in the order of 10^ min.
For chemical warfare agents their potency seems to be too low, however.
The phosphonates comprise the group containing the most dangerous nerve agents, 

so a somewhat more detailed consideration seems to be in place.
Concerning the alkyl group directly bound to the phosphorus atom in the 

phosphonates, it seems that maximum rates are obtained with methyl groups and fairly 
high rates with ethyl groups. With larger alkyl groups the reaction rates drop off 
very rapidly (14).

The structural requirements for the alkoxy group seems to be less stringent.
There seems to be a maximum in the 8^-Cg range. Very high rates are obtained with
alkoxy groups containing a dialkylamino or a trialkylammonio group (so called Tammelin
compounds) (16) and with cycloalkyl groups. Rate constants of cycloalkyl methyl-

8 —1 —1phosphonofluoridates are all in the 10 range (M~ min. ) from cyclopropyl up to 
cyclooctyl. Also unsaturated alkoxy groups give mostly very effective cholinesterase 
inhibitors.

In general the substitution of thiols for the alcohols, giving phosphonothiolates, 
give somewhat less but still some very potent inhibitors (l7)»

The dialkylamido group has a somewhat peculiar position. In combination with an 
alkoxy group and the cyano group as the leaving group, it gives rise to corapotmds 
reacting rather rapidly with acetylcholinesterase and showing a correspondingly high 
toxicity (e.g. Tab-un) (I8). In some other combinations, rather unreactive compomids 
are obtained. The situation is certainly less clear than in the cases discussed above.

Finally, we have to consider the OH group. In the literature (19) it is stated 
that O-desalkylation normally reduces anticholinesterase activity more than 100,000-fold 
but with certain tertiary amine-containing organophosphates the activity is only reduced



100--iold. As the last mentioned tertiary containing amine compounds are the most active 
anticholinesterases known, the corresponding OH-containing compounds are still very 
active, a fact that was confirmed in our- uwn studies.

Summarizing tho results dio"-irred, we may conclude that in the formula

compounds vjith Y - 0 or S; is alkyl, cycloalkyl, substituted alkyl or hydrogen and 
Rg is alkyl or dialkj'-lamino can give rise to compounds with high anticholinesterase 
rates and corresponding high toxicity although not in every combination.

The compounds mentioned (with the X groups discussed earlier) have thus to he 
regarded as potential ehemical warfare agents.
The influence of the P=Z grbu-p

lip till now we have discussed compounds containing a P=0 group. It is, however, 
Ivno'.ri that a number of compounds containing the P=S group are also toxic. Some of the 
coE;ï«unds. viulually the P-S analogue of the nerve gas soman, is as potent an inhibitor 
as the corresponding P=0 compound (?0). In other cases, the P=S compoxxnds show a much 
lower inliihition rate that the corresponding P=0 compounds hut axe still rather toxic 
because of a hiooxynation to the corresponding P=0 compounds (e.g. 2l). For this 
reason, we believe that certain organophosphorus compounds, containing the P=S group,
ГЯЭ-У have ага application as chemical warfare agents.
SvjEinary

In tlie preceding paragraphs we have tried to' establish some general rules according 
to which an or.:?nophoophorus compoumd behaves as a potent inhibitor of 
aoetylchdlinesterase.. Аз with most stru.ctuxe activity relationships these rules should 
be rog;arlei rathar a.s tendencies and no firm predictions are possible (although some 
quantitative predictions tu-uned out surprisingly good (14)). It is therefore impossible 
to delimitate the potential nerve agents using a general formula only. This formula 
has to he used in conjunction v/ith a toxicity criterivm! which should he established hy 
toxicological 03cperts. For the general formula we propose:

Z



in which
Y = О or S

Q  Ф
X = F, CN, N^, S-(CH2)2^ R 2" S  S-(CH2)^-N R^'" or S-CCB̂ )̂ -̂!! Е^'"
R' = (substituted) alkyl, cycloalkyl or hydrogen 
E'’ = Alkyl, dialtvylamino
R "  ' = Alkyl

In■emibination with a carefully selected toxicity criteriim, we eonsider the 
delimitated group of compounds to include very few compounds which are used as 
pesticides whereas the majority of compotmds may be used as chemical warfare agiaits. 
This group could theirefore be liable to an unconditional prohibition of production and 
stockpiling.



EEPERENCES

(1) Chemical and Bacteriological (Biological) Weapons and the Effects 
of their iossihle use, United Nat„ons 19^9

(2) Health aspects of chemical and biological weapons, Geneva, WHO 1970
(3) S, Franke. Lehrbuck der Militarchemie Band I, p. 21, Deutscher 

Militarverlag, Berlin I967

(4) B.F, Heath, Organophosphorus Poisons, p. 11, Pergamon Press,
Oxford ( 1961)

(5) Alternative Insecticides fox Vector Control, Bull. World Health 
Organization (l9?l) -по. 1-2-3

(6) Disarmament Conference document. CCD/3OI
(7) Disarmament Conference document CCD/322
(8) K. Stade. Pharmakologie und KLinik synthetische Gifte, p. 333 

Deutscher Militarverlag, Berlin I964

(9) D.P. Heath, loc. cit. p. 317-397
(10) W.N. Aldridge, Bioch. J. 46 (l950), 451
(11) A.R. Main, Science(l964), 992
(12) A.R. Main and P. Iverson, Bioch. J. 100 (1966), 525
(15) A.J.J. Ooms and H.L. Boter, Biochemical Pharmacology 14 (1965)» 1839
(14) A.J.J. Ooms, Thesis State University Leyden (196I)
(15) H.L. Boter, Thesis State University Leyden (l970)
(16) L.E. Tammelin, Svensk Kemisk Tiaskr. JO (1958), 157
(17) H.L, Boter and A.J.J. Biochemical Pharmacology 16 (1967), 1565
(18) S. Pranke, loc. cit., p. 347
(19) A.h. Aoaroni and R.D. O'Brien, Biochemistry J  (1968), 1538
(20) H.L. Boter and A.J.J. Ooms, Rec. Trav. Chim. 85. (1966), 21
(21) D.F, Heath, loc. cit., p. 223



Table

Bimolecular rate constants (M“  ̂ of the inhibition of
acetylcholinesterase by a number ci compounds with t-.e general 
formula. i-Pr 0 0

HX

(1)

(2) H O - Ç T ^ H O g

(3) H P

( 4 )  H S-C H ^ -C H ^

(5) HS-CB^-CHg-CH Me.

(6) HS-CH^-CB^-S Me

(7) НЗ-СН^-СН^Ф Meg

(8),HS-CH2-CHg.-N Meg

( 9 )  H S -C H g -C H g § ^ M e ^

a of HX k.(25% pH =

11.8 1.0 X 10^

7.0 7.0 X 10^

3.5 1.4 X 10^

10.4 5.4 X 10^

10.6 7.1 X 10^

9.6 1.5 X 10“̂

8.2 3.7 X lo"̂

8.0 1.0 X lo"̂

8.2 5.5 X lo'̂



Original; ENGLISH

SVVEDEN
Working Paper on domestic legislation in 

Sweden regarding chemical substances

During the discussions in the Conference of the Committee on Disarmament on a 
chemical weapons prohibition particular attention has hitherto heen focused on the 
super-toxic agents, which have no peaceful use. As the goal should he a comprehensive 
treaty on the prohibition of the development, production and stockpiling of all chemical 
weapons a^d on their destruction, time has now come to consider more in detail also the
less toxic, so called dual-purpose agents.

As has heen pointed out, considerable control efforts are already being devoted hy 
experts ard. organs in other fields than disarmament to the vast quantities of chemical 
agents which are used in civilian life. The Conference of the Committee on Disarmament 
shooild therefore he able to take advantage of the national and international control 
v/hich is being built up for environmental and health purposes, in the form of submission 
of statistics, licensing etc.

It is in order to illustrate this view that a paper on domestic legislation in 
Sv/eden regarding chemical substances is presented. The aim of this legislation is to 
prevent injury to. human health and damage to the environment from the increased use in 
daily life of chemical substances.

The regulations nov/ in force in Sv/eden in this field are numérous. A reviev/ 
prepared by the Sv/edish delegation last year for internal working purposes listed no 
less than 44 different lav/s and regulations of v/idely different character.

These laws and regulations largely belong to two different groups. Cne group
refers to products as such and their direct control, e.g. their composition, manufacture, 
distribution, use, etc. This category includes the Poisons Act, v/hich is the basic 
piece of legislation as far as products injurious to health are concerned. Coupled with 
this there is special legislation concerning products such as medicines, narcotics, 
flammable goods, explosives, radioactive substances, foods, animal feeding-stuffs, 
pesticides, polychlorinated biphenyls (PCB) and fuel oils containing sulphur, used for 
heating purposes.



The other group of regulations refers to actions such as the emission or irelease 
of hazardous substances, pollutants, etc. Most noteworthy in connexion with pollution 
control is the Environment Protection Act. The Public Health Act and other legislative 
provisions, to a greater or lesser extent, control the discharge and spread of 
substances potentially detrimental to the environment.

It has been found, however, tiiat the present legislation does not provide adequate 
protection. The Govenrment therefore-requested the N ation al Enviicnmental Committee to 
study the situation and to make appropriate suggestions. The Committee has recently 
recommended a more comprehensive legislation in the form of a new Act on Products 
Hazardous to Man and the Environment which it proposes should come into force on 
1 July 1973. The already existing National Environment Protection Board should be the 
responsible authority and ~ based on authorization given in the Act - issue 
regulations etc. regaz'ding chemical products. It should also be the supervisory 
authority under the terms of the Act.

It is recommended that the nevf legislation be flexible. The risks connected with 
a certain substance or other product may depend on many different factors. Any one 
harmful effect may be caused by a range of different products and different control 
measures may be required depending on the product involved. In addition, the degree of 
intervention in each case would have to be based on a risk-benefit evaluation, i.e. 
decisions should be made after a, consideration of the socio-economic need for the 
pareduct balanced against the risks connected v;ith it. Furthermore, new developments in 
science demand continuous reconsiderations of regulations in force and of decisions 
already made. For these reasons the Environmental Committee has found precise and 
detailed regulations out of the question. Accordingly, the Committee has suggested 
that the nevr Act on Products Hazardous to Man and the Environment should have the form 
of a central statute containing (a) fimdamental principles concerning the pre-requisites 
for importation, manufacture, marketing, destruction or other handling of such products, 
and (b) authority to the administration to issue special regulations for implémentation 
of the Act.

As to the more detailed contents of the Act, the follov/ing proposals of the 
Committee may be of some interest.

The Act shall be applicable to products hazardous to human health and to the 
environment, defined as substances and preparations that because of their properties and 
handling are loiovm or suspected to cause poisoning or other injury to man or harmful 
effects in the environment.



Those engaged in the handling of products referred to in the Act shall take all 
the necessary steps to prevent or minimize harmful effects from the goods.. Those who 
manufacture or import a product should normally he primarily responsible for any 
preventive measures required.

The obligation to investigate the effects of a product on human health and the 
environment shall include all knovm relevant hazards as far as current methods of 
examination permit. These investigations obviously cannot be required to exceed the 
prevailing level of scientific knowledge.

The Government or an authority nominated hy the Government shall he authorized to 
require that hazardous products as v/ell as particular groups of substances and 
preparations among which such products are to he fovmd, may he imported or handled 
only after permission has heen given hy an authority nominated hy the Goverrment. The 
Environmental Committee has considered the question of extending the system of 
compulsory licensing v/hich nov/ applies to pesticides so as to cover all or at least a 
great part of chemical products. This system involves a decision hy the authorities 
in each case before a- product is put on the market. Considering the great number of 
individual products concerned and the inadequate availability of toxicological and 
other expertise, the Environmental Committee has not fo-und it possible to recommend 
the universal adoption of a system of compulsory licensing. However, the. Committee 
assuBies that the number of product groups subject to this kind of licensing will be 
gradually extended vmder the provisions of the A.ct.

The Government or an authority nominated hy the Government shall he authorized to 
prohibit the importation or handling of particular hazardous chemical products.

The Government or an authority nominated hy the Government shall receive an 
authorization to issue special regulations and to stipulate special conditions 
regarding the importation, manufacture, marketing, destruction and conversion and any 
other handling of hazardous products as well as particular groups of substances and 
preparations among v/hich such products are to he found.

In addition to instructions to protect the health of the consumer, the Committee 
mentions, as an example of a new kind of regulation necessaiy for some product's, 
instructions for destruction or for bringing remains of the product to an authorized 
destruction plant.



To be able to maintain a satisfactory control of hazardous products the 
supervisory authority needs access to information about which products are on the 
market or otherwise used and their ascertainable composition, toxicological-ecplogicai 
characteristics, their sales-turnover. An authority nominated by the Government is 
authorized to- issue regulations about an obligation to report the above facts.

A supervisory authority shall have the right to decide on prohibitions that are 
clearly necessary in order to ascertain that the regulations made are being complied 
with.
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OriginalÍ SPANISH

MEKICO
Working paper containing a subject index of opinions expressed on 
the question of the re-organization of the Conference of the Committee 
on Disarmament during its 1972 session (545th to 574th meetings!

I. In addition to the Secretary-General of the United Nations (545th meeting), the
following delegations have referred in their statements to the question of the
re-organization of the Conference of the Committee on Disarmameht'^;

Brazil (557 and 564)
Bulgaria (549)
Canada (546 and 571)
Czechoslovakia (550)
Egypt (555)
Hungary (554)
India (552)
Italy (547)
Japan (547 and 562)
Mexico (545)
Mongolia (552)
Morocco (555)
Netherlands (552)
Nigeria (555)
Poland (551)
Romania (550, 559 and 574)
Union of Soviet Socialist Republics (56O and 561)
United Kingdom (546)
United States of America (545 and 56O)
Yugoslavia (548 and 572)

j/ Delegations are listed here in alphabetical order, elséwhere always in 
chronological order.



II. The folloving delegations have spoken of how and when re-organization should he 
discussed;

United States of America (545 and 560)
Mexico (545)
Canada (546 and 571)
Ibiited Kingdom (54б)
Japan (547 and 564)
Italy (547)
Yugoslavia (548 and 572)
Bulgaria (549)
Czechoslovakia (550)
Romania (550 and 559)
Poland (551)
India (552)
Netherlands (552)
Mongolia (552)
Nigeria 0 5 3 )
Hungary (554)
Egypt (555)
Morocco (555)
Brazil (557 and 564)
Union of Soviet Socialist Republics (560)

III. Specific changes suggested:
A. Procedure

1. Replacement of the system of co-chairmanship hy the annual election of a
chairman or monthly rotation of the chair:

Mexico (545)
Yugoslavia (548)
Brazil (557)

2. Annual election of officers in accordance v/ith the system of rotation 
used in the United Nations;

Romania (550)
3. Annual election of two vice-chairmen, one from each of the two 

main military alliances;
Brazil (557)

4. Election of a rapporteur;
Yugoslavia (548)

5. Preparation of an annual programme of work:
Yugoslavia (548)
Romania (550)

6. Adoption of a calendar for each session:
Nigeria (553)



7. Participation of the Secretariat ih the preparation of the
annual report:

Mexico (545)
Yugoslavia (548)

8. Pennission to non-member countries to express views and make 
proposals in the Conference;

Yugoslavia (548)
9. More frequent informal meetings;

Japan (547)
10. Use of working groups:

Italy (547)
Yugoslavia (548)
Romania (550)
Brazil (557)

B. Enlargement
1, This should be done in such-a way as to secure, without detriment 

to the smooth working of the Conference, the participation of Prance 
and of ;
(a) All the nuclear Powers;

United States of America (545)
Canada (546 and 571)
Japan (547 and 562)
Yugoslavia (548 and 572)
Bulgaria (549)
Czechoslovakia (550)
Romania (550)
Poland (551)
Nigeria (553)
Hungary (554)
Morocco (555)
Brazil (557 and 564)
Union of Soviet Socialist Republics- (56O and.56I)

(b) The great Powers;
Netherlands (552)

(c) The major military and economic■Powers
United States of America (545)



(d) Comtries of military importance;
Canada (546)
United Kingdom (546)
Italy (547)
Yugoslavia (548)
Poland (551)
Mongolia (552)
Nigeria 0 5 3 )
Hungary (554)
Union of Soviet Socialist Republics (56O and 561)

(e) China:
Mexico (545)
Canada (546 and 571)
United Kingdom (54б)
Japan (547 and 562)
Italy (547)̂
Yugoslavia (548 and 572)
Bulgaria (549)
Poland (551)
India (552)
Netherlands (552)
Mongolia (552)
Nigeria 0 5 3 )
Hungary 0 5 4 )
Morocco (555)
Union of Soviet Socialist Republics (56O)
Brazil (564)

(f) Germany:
United Kingdom (546)
Netherlands (552)

(g) The Federal Republic of Germany and the German Democratic Republic :
Czechoslovakia (550)
Poland (551)
Mongolia (552)
Hungary (554)

2. The enlargement, like that of 1969, shotild he submitted to the General 
Assemhly for approval:

Mexico (545)
3. in the enlargement a reasonable balance should be maintained between 

the three groups making up the Conference:
Nigeria (55З)



IV. Main objectives of a re-organization, explicitly mentioned:
A. To make the Conference a more effective organ, with the participation of

Cliina and France;
Mexico (545)
Canada (546)
United Kingdom (546)
Japan (547)
Italy (547)
Yugoslavia (548)
Bulgaria (549)
Romania (550, 559 and 574)
India (552)
Mongolia (552)
Nigeria Í553)
Hungary (554)
Brazil (557)

B. Better observance of the principle of the sovereign equality of States;
Mexico (545)
Yugoslavia (548)
Romania (55O and 574)

C. To ensure that the Conference reflects changes in the international
political situation:

United Kin^om (546)
Italy (547)
Yugoslavia (548)
Bulgaria (549)
Romania (550, 559 and 574)
Egypt (555)

D. To enhance the authority and credibility of the Conference as a
negotiating body for disarmament:

Bulgaria (549)
Netherlands (552)
Romania (574)

E. To enable the Conference to participate in the preparatory work for the
world conference on disarmament;

Mexico (545)
Italy (547)
Yugoslavia (548 and 572)
Bulgaria (549)
Poland (551)
Union of Soviet Socialist Republics (56O)

P. To enable the Conference to become the permanent negotiating body which 
may result from the world disarmament conference:

Mexico (545)
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Vorking Paper on seismic data handling 
and analysis for a comprehensive test han

Introduction

In September I965 the United Kingdom tabled a working paper (Ж0С/155) which 
outlined a scheme for monitoring underground explosions hy means of a network of 
between 20 and .25 seismograph arrays. The system was described in more detail in 
CCD/296 of 28 Jivly 1970 when the detection and discrimination capacity of a world wide 
network of 26 arrays on named sites was presented.

Both papers referred to the need for processing the recorded data so that the
full potential of the arrays could he used. In particular, the second paper recommended
the installation at each station of a small computer to assist with the handling and
processing of these data. Backed by the results of the research and development
programme which began in i960, the United Kingdom were in a position to make detailed
specifications of the design of the array and of site and engineering reqirirements, for
a given detection and discrimination threshold, and to provide an estimate of the
capital and running costs for a network having a discrimination threshold for explosions
giving average magnitudes of m^ 4’i'- Following the arguments presented in the
United Kingdom Working Paper CCD/36 3 Rev 1 of 25 April 1972, this threshold can now be
better expressed in terms of M . Direct measurements of Rayleigh wave amplitudes, shows
that the threshold of the network advocated in CCD/296 of 1970 is M 2§. References
to the observations summarised in Annex A and В of CCD/365 Rev 1 indicates a yield 
equivalence of roughly 5 kton referred to consolidated rock, (or about 40 kton to 
unconsolidated rock.)

However, the requirements and design of the computer aided system for processing
the recorded data had not been studied in detail at the time CCD/296 was presented in
1970, and the purpose of the present Working Paper is to expand on the reasons why a 
good deal of data processing would he best carried out at the recording stations, to 
outline the kind of system which would do the task, and to reviev/ costs in the light 
of other new studies which have heen undertalcen hy the United Kingdom since the 
Working Paper was completed two years ago.



Last year the United Kingdom pointed out that the introduction of tape recording 
required by the Canadian improvements to standard stations (CCU/327 of 29 Jime 1971) 
would involve some degree of electronic pro essing before meaturements could be made 
on the improved seismograms. The advantages of an array of seismometers over a 
standard station are to increase the amplitude of the signal relative to background 
noise (signal to noise ratio), to: separate overlapping signals, and independently, if 
not very accurately, to locate events.

However the complexity and speed of processing required to exploit these advantages 
are much greater than are required for improved standard stations (for which no more 
than straightforward, filtering processes are needed) and require,computer processing. 
Examples of the procedure necessary before- an analyst can make best use of the recorded 
data from an array are. illustrated in.;the annex to this paper. The examples are 
derived from processing carried out fn a laboratory with the aid of an analog computer; 
but for operational purposes at an array station a fast digital computer is essential 
(see description below of the-Seismic Array Station Егоовззог-Л^оЬ has-been designed 
for this piorpose*)

For the .United Kingdom Research and Development programme, the processing and 
analysing of array recordings has always been done at a data centre; the recording 
stations are provided only with visible recordings, similar to those of a standard 
station. If arrays of this type are to be used to monitor a comprehensive test ban 
the question that must be answered is how and where are all the recorded data to be 
processed, displayed and,analysed.

In CCD/296 of .1970 the. United. Ilingdcm ivoeated that the full■ power.of .each array 
should be made avadlable by suitable processing at the station,, thereby, giving analysts 
at each station, the full benefit of tbe array. The consequences of this decision would 
bo refloeted in a réduction of long distance communications loads, and of routine 
processing at data contres of huge quantities of unnecessary data. This is because 
the overwhelming proportion of the recorded data are background noise and earthquake 
eignaJ-s,' which if transmitted to .regional or international data centres would add 
signiftcantly to the running costs of each station. Other factors in favour of this 
approach are that the basic measurements whether of standard recordings, improved 
standard recordings., or of processed array recordings are equally simple to make by 
compétent analysts, and that such facilities would give greater independence to 
national systems of verification. .



These points were briefly made in the United Kingdom Working Paper CCD/296 of 1970, 
but the way in which the task might be accomplished had not been studied in detail.
Since then, one of the principal efforts of the United Kingdom research programme has 
been devoted to the detailed design of a seismic array station processor (SASP). A 
SASP is now under construction and it should be operational by the end of 1973* A 
first report on its performance should be available early in 1974* In the philosophy 
and design of SASP the United Kingdom researchers have benefitted from the pioneer 
work on the same problem by colleagues in Australia and Canada. The rest of this 
Working Paper contains a brief recapitulation of the problem, the method proposed to
solve its and an updated version of the costs estimated in CCD/296.
The Seis3aic Array Station Processor

At an average array site the analyst would be expected to deal with some 
5,000 events each year (although this number might easily be doubled in great earthquake 
years) and the analyst should spend his time looking only at the signals from these 
events. But these signals will occupy only about 4OO hours out of a total years 
recording of 876O hours. How does one quickly and reliably eliminate over 8000 hours 
(over 95 cent) of non-essential data each year? It can be done with the assistance 
of a specially programmed computer, and once accomplished, and the improved seismogram 
displayed, the analyst takes over as described in the Annex.

The computer can be used basically in two ways. One way is to feed the signals
from the seismometers directly into the computer and arrange for signals to he
processed and displayed as they are recorded. The analyst would malee measurements on 
each signal while waiting for the next event to be recorded. This is the so-called 
'real-time' or 'on-line' method, and it would entail manning the station throughout 
the 24-hour day. It would also result in gross misuse of the small but fast computers 
which are nowadays available for the task. The alternative method which we have 
decided to use is to scan the previous 24 hours of magnetic tape recordings 'off-line' 
as fast as present day computers would allow, and thereby complete the whole detection 
and editing procedure within the first hour or two of the following working day, leaving 
time for analysis, for dealing with interrogations from data centres or other stations, 
for special studies of 'difficult' events, and for maintenance of the equipment. To 
hegin with, a speed-up- factor of 8 times over the original recording speed will be 
used. At this speed, sets of beams will search (sweep) for signal arrivals using all 
the short period (narrow band) seismometer outputs within the array. With further 
experience of the system and with even faster computers now being marketed a day's worth



of recordings may be scanned in less than one hour. When an event is detected, the 
rough onset time and approximate epicentre is noted and the unfiltered ('raw') array 
data for a period of about 2 minutes before and after ,the event will he transferred 
to a 'library' tape. In this way the long sections of noise, which form the hulk of 
the previous 24 hours recording, are eliminated and only those sections that contain 
recognisable signals are stored on the library tape. Though this fast detection- 
editing process takes advantage of filters for maximum detection capacity, as illustrated 
in Figure 1 of the Annex, the event library tape contains unfiltered array data, 
thereby retaining any differences in source characteristics which may he present in 
the original data.

The two main considerations in the design of SASP are speed - the faster the 
many hours of baokgrovmd noise between each event oan he eliminated the more time will 
remain for analysis of events - and the fact that the short period (P-wave) arrays 
are more sensitive than those of long period '(R-wave) in detecting undergrovmd 
explosions. Worldng Paper CCD/296 drew attention to this point when assessing the 
practical limits to discrimination, and advantage has been taken of the half-magnitude 
gap between detection and discrimination to reduce the complexity and cost of the 
processor hy accepting a reduction in the automatic detection threshold of SASP of 
m^ 0.2 relative to the optimum eapacity of the array. Any events not detected because 
of this relaxation will still he available on the primary recordings for special searches 
on interrogation hy other stations or data centres. The processing has also heen 
simplified and costs reduced by taking advantage of the line symmetry of the 
United Kingdom type аэяяауз. The f-ull resolving power of the array vri.ll of course he 
used when the analyst comes to process the library tape of events which have taken place 
during the previous 24 hours. A much denser (high resolution) pattern of beams will 
then he formed round the original detection beam, and the parameters estimated from 
the maximum resolution of each event will be typed out,-and the best (maximum resolution) 
seismogram displayed visually for the analyst.

The long period signals will he processed in a similar fashion, the onset times 
haviiig heen predicted during the processing of the event library tape, and finally the 
basic data on the event will be punched onto paper tape for transmission, with the 
analyst's assessment, to other stations or to regional or international data centres 
whenever called for.



The United Kingdom recording system is economical of magnetic tape, and there 
would he no practical difficulty in retaining the magnetic tapes for the arrays and 
the event library for a period of two years. This allows ample time for reviews of 
data in the context of a comprehensive test ban and for seismological research. The 
data are particularly valuable for the latter activity and the two year data bank 
currently stored by the United Kingdom are much sought after.
Costs

The cost (1972) of SASP is estimated to be £30,000, including additional 
facilities (for research and development and for testing criteria) which vd.ll not be 
incorporated in an operational recording station. This is a quarter of the estimates 
which-were included in the overall figure of £15 m reported, in CCD/296 (1970). The 
United Kingdom researchers have also reviewed the design of the l6-element long period 
arrays and reached the conclusion that vertical componsait seismometers л/ould suffice 
in place of the three component instruments recommended in 1970. The overall effect 
at today's (19?2) prices would be to reduce the cost of the United ICingdom paroposals 
in CCD/296 to about €10 m.



Annex
Examples of Data Processing and Analysis \

The upper traces of Figures 1 and 2 are the records of a single seismometer 
selected from an array of 20. They are equivalent to the vertical component recording 
of a standard station.. The second trace of Figure 1 is the result of beaming (tuning) 
the whole array at GBA (S India) for optimum reception of seismic energy arriving 
from Eastern Kazaklistan. To the practised eye this record now reveals a small signal 
of short duration but of higher frequency than the background noise about 65 seconds 
after the beginning of the recording, and it is the sudden change of frequency at this 
point which draws the analyst's attention to it. Advantage is now taken of this 
change of frequency by passing the recording through a suitable filter which has the 
effect of diminishing the amplitude of the lower frequency noise, while passing the 
higher frequency signal. The result, illustrated in the third trace of Figure 1, 
is a sigha-1 on which the analyst can now liiake an accurate measurement of amplitude, 
and after applying the normalizing factor appropriate for the approximate distance 
between E Kazakhstan and Gauribidanur, an estimate of the magnitude (m̂ )̂ of the event.
In doing so he makes the reasonable assumption that the signal is the P-wave or first 
arrival of a seismic event. The analyst is also able now to measure the onset time 
of the signal, and thereby infer the expected arrival time of the lower velocity 
R-waves, He will then search the station recordings for signs of the surface waves 
around this time.

In this particular case the amplitude (M ) of the R-wave ^as small even afters
suitable processing, and the measurements, perhaps also the recordings themselves must 
now be transferred to a centre for more detailed processing and collation with those 
of other stations before a decision on the source of the event can be made. Nevertheless, 
given the suitably processed array data the station analyst was able to detect signals 
which othervrise vrould be difficult or impossible to see in the background noise, and 
from simple measurements to estimate onset times, rough locations, and magnitudes 

(and if R-waves detected). The lower trace in Figure 1 is the result of a 
processing method which measures the energy of the signal. It is useful for assessing 
the complexity of seismic events, and is a more efficient way of detecting them, but 
no amplitude (lô ) measurements can be made on this trace.
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Figure 1 illustrates the effect of processing an array on the detection of small 
signals. In Figure 2 on the other hand the signal on the 'standard* recording is 
clearly defined ; the onset time and magnitude can he measured without processing.
A second arrival which follows the onset some 80 seconds later oovild well be associated 
with the train of signals initiated hy one event. In fact, as the next two traces 
show, the array beams have revealed that these two signals originated at two quite 
dj.;:’feront places. Signals from an event in Nevada have overlapped with the wave 
train initiated hy an event in the Pacific Ocean. The surface wave magnitude of the 
first event puts it in the earthquake population on the criterion. The well
marked hurst of energy v;hich arrives some 20 seconds after the P onset of this event 
would be earmarked by the lanalyst as a possible surface reflected P-wave indicating 
a source of about 9O kms in depth.
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Appearance of 
a Standard 
record.
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Figure 1 Illustration of the improvement of signal to noise 
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On-line computer 

Off-line computer

Real time processing

Beam Forming

Seismic Spectrum

Short Period (SP) 
Recording Systems

Long Period (LP) 
Recording Systems

Glossary of Terms used in this Working Paper

A computer used to process data as it is recorded 
with little or no time delay.
A computer used to process data previously recorded 
onto a magnetic tape. Delay betv/een recording 
and processing can range up to many years.
Equivalent to using an on-line computer; the 
processing is carried out as the seismic data is 
recorded.
The process of combining the outputs from the 
seismometers of an array to look for signals arriving 
from a given direction and distance. Usually a 
number of beams are formed covering a range of 
directions and distances. When a signal (which is 
large enough to detect) arrives at the array this 
signal will appear with largest amplitude on the beam 
that is looking towards the source of the signal; 
this output is called the best beam. So not only is 
the signal detected but the epicentre of its source 
can be determined from a knovBedge of the direction 
in which the best beam is pointing. Beam forming is 
also something called beam steering or the process 
is referred to as phasing or tuning the array.
Seismic events generate vibrations with: a very 
wide range of frequencies, A large earthquake 
for exanple produces vibrations ranging from 
several vibrations (cycles) per second down to 
one vibration in about gn hour. The whole range 
of seismic frequencies is called the seismic 
spectrum.
Conventionally systems that record only that part of
the seismic spectrum around 1 cycle/second (i.e. periods
of vibration of 1 second).
Long Period (LP)
Recording Systems



Very Long Period (VLP) 
Recording Systems

Narrov/ Band Recording 
Systems

Filtering

Currently used to describe systems that record 
only that part of the seismic spectrum around
0.025 cycles/sec (i.e. periods of vibration 
of 40 seconds).
Systems that record only a small range of 
frequencies out of the total seismic spectrum. 
SP, LP, and VLP systems are narrow band.
The process of operating on any signal to 
select particular frequencies of vibration 
and suppress others.
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(Background paper prepared for presentation by 
Mr. Roy MacPherson at the Informal Meeting of the CCD,_5 July I972)

INTRODUCTION

Considerable difficulty has been encountered by the Conference of the Committee 
on Disarmament in the formulation of an agreement banning the development, production 
and stockpiling of chemical agents for use in v/arfare. A question which has been 
raised a number of times by various delegates to the C.C.D. (Japan CCD/3OI, 344? 
Netherlands CCD/320? et.al.) has been that of developing a means of defining those 
chemicals which should fall v/ithin the terms of reference of such an agreement. The 
United States in their paper of March 20, 1972 (USA CCD/360) outlined a number of 
criteria by which a chemical arms agreement might delineate, for the purposes cf control, 
those chemical substances which have potential usefulness in v/arfare. Since an agenda 
item of this meeting is "Criteria for Characterizing 'Super Toxic' Agents", we have 
chosen to discuss toxicity as a means of classifying chemical substances to be 
controlled.

Generally, the term toxicity refers to the capability of a chemical substance 
to produce a noxious effect upon living processes. The physiological effects can range 
from those that are just observable, to the extreme end of the spectrum, a,cute 
lethality. Classes of chemical substances are available for use in warfare, which 
encompass this spectrum of noxious effects, as is illustrated in Figure I. We shall 
consider in this paper procedures for estimating the potency of potential chemicals 
of warfare which have lethality as their primary toxic effect, and in particular those 
which might be referred to as "super toxic", for example the nerve agents. Our 
Comments in regard to the role of a toxicity criterion for defining CW agents will not 
be applicable to the control of the less toxic chemical warfare substances, for example 
the irritants, incapacitants, or some of the older agents such as the mustard gases.
We are.assuming herein, as the United States paper suggests, that such chemicals 
would be defined by other criteria of the control agreement.
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In order to have a toxicity criterion, and in this context we imply lethality, as
a part of a chemical control a^eement, it will be necessary to develop standardized
laboratory testing procedures and means for interpreting the ensuing results should a 
complaint arise concerning the production or use of a specific chemical substance. We 
will outline briefly procedures for estimating the lethal toxicity of such compounds, 
considering for example, resource requirements, choice of test animals, methods of 
testings, experimental design considerations, etc., and conclude our remarks by giving 
our opinion on the relationship of lethality testing to a chemical control agreement. 
FACILITY M D  ВЕЗОтаСЕ REQUIREMENTS

To assess the lethal potency of a chemical substance properly, the following 
supporting factors should be considered in order to make a hiological test system 
functional;

(1) A minimum quantity of the chemical Y/ill he required for complete testing;
5 g if it is a solid or liquid, and the ability to synthesize it if it is a gas.

(2) Fhysico-chemical information is required on each sample tested to verify
its authenticity, solubility, composition, etc., for use by the toxicologists directing 
the hiological tests.

(3) Testing laboratories must be equipped with adequate facilities as well as 
trained operators to handle safely compounds of a "super toxic" nature.

(4) Conditioiis of storage for the test compounds must he such that the chemical 
stability of the samples is maintained.

(5) Test laboratories must have the facility to destory or detoxify the samples 
after testing thereby ensuring no unnecessary holding of toxic chemicals.

To carry out the task of defining the lethality of candidate chemical substances 
adequately, the following specific investigational requirements must he met;

(1) Quantitative testing must he carried out on more than one animal species, 
the minimum requirement being two rodent and one non-rodent species.

(2) The species of animals used must he of uniform genetic stock which are 
guaranteed to be in continuous long term supply. Rodent species used should he albino 
to facilitate the observation of eye and skin effects. Swine if used should be white- 
skinned..

(3) Optimum standards of animal care must he practised with uniform environmental 
conditions for animal treatment and post-treatment holding being employed.
LETHALITY TESTING - ВЕСОММЕЮЕР GENERAL PROCEDURES

It is not possible to define in detail rigid procedures ?/hich should be followed 
in the estimation of the lethal potency of a chemical-substance with relevance to its



possible usage in virarfare. Much depends upon the nature of the substance and the 
circumstances under which it is being tested. We would, however, recommend the 
following general approach to lethality testing;

Stage 1
If the substance to. be tested is a gas, then, for simplicty the analyst should 

carry out. inhalation studies, the elements of which we will discuss at a later stage 
of this presentation. If it is a solid or liquid, it should first be administered to 
mice by intraperitoneal injection using a gross observational method for recording 
dose-effect similar to that described by Campbell and Richter.'^ Initial .testing, 
should be carried out at a dose of 50 mg/kg. It and all subsequent dilutions (in a
0.9 per cent saline solution) should be administered at a volume of O.OO5 ml/g to male 
mice weighing from 28 to 32 g* If the substance is non-water soluble it can be 
suspended in O .9 per cent saline solution containing O .5 per cent methylcellulose. The 
animals in each dose group should be closely observèd for '30 minutes and all 
physiological symptoms recorded; subsequent observation for mortality should be 
carried out at 24, 48 -and 72 hours. If animals die between 24 and 72' hours, it will
be necessary to extend mortality observation to 14 days.

In addition to the above testing, other groups of male mice should be similarly 
injected intravenously with the chemical in a saline solution, or if it is insoluble, 
subcutaneously in suspension at ал injection volume as above. The rate of the
1.v. injection should be constant at 0.01 ml/sec. The dose administered should again 
be 50 mg/kg, and a similar observation time as employed following the i.p. injection is 
recommended.

If deaths appear- in groups of ten animals treated at a dose of 50 "-o/kg by either 
method of administration, subsequent dilutions should be made and injected into other

2 3/groups for determination of LD^^'s by appropriate statistical techniques.—^
Under the assumption that further testing is still required, male rats weighing 

200-250 g' should be injected with a saline solution or suspension of the test compound. 
Groups- of not less than five rats are to be bested with the compound being injected by 
both the intraperitoneal and the intramuscular routes. The volumes for administration 
are 0.002 ml/g for i.p. and 0.001 ml/g for i.m. Observation for dose mortality effect 
should be carried out for J2 hours and again if death occurs between 24 and J2 hours 
the groups of animals should be observed for a total of I4 days for final recording and 
compilation of data.' LD^^'s for the compound, administered, .by the two different, routes, 
would be reauired.



Stage 2
Compounds v/ith LD^^'s significantly less than 50 mg/kg in either of the rodent 

species by any route of administration thus far used should now he tested in a non
rodent species. The animal of choice for this testing is the dog.

If the compound is soluble in water it can again be administered in a 0.9 per cent 
saline solution via the intravenous route (injection volume 0.2 ml/kg, rate 0.2 ml/sec). 
If it is nonftvater soluble it should he administered subcutanéously in an aqueous 
suspension containing 0.5 per cent methylcellulose at a volume of 0.1 ml/kg. Each 
animal would then he closely observed for eight hours after injection for symptoms and 
subsequently at 24, 48 and J2 hours. Surviving animals should be held for a total 
of 14 days for observation of the occurrence of delayed symptoms and death.

(ki the basis of the toxicity data obtained from the three species possibly tested, 
the chemical substance should now be categorized according to its lethal potency 
utilizing the minimum thus far recorded. One possible categorization is that
given in Table I.

TABLE I 
CW LETHALITY CATEGORIZATION 
Class LD̂ ., Dose Range

 ------------------- - _ 5 0 ------------------------- ---------------

Toxic 5 0 - 1  mg/kg
Highly toxic 1.0 - 0.025 mg/kg
Extremely toxic <0.025 mg/kg

Those chemicals classified as toxic may be viewed as being within the upper limit 
of what would be logistioally feasible as lethal weaponry. Further toxicity studies 
are not recommended on such chemicals since it is unlikely that they would come v/ithin 
the term's of definition of a toxicity criterion; however, this does not imply that the 
infoimation available cannot be interpreted with regard to other criteria of the chemical 
control agreement. Those found to he highly or super toxic woiild warrant further 
consideration and this implies that the investigators must orient their approach to 
evaluating the chemical substance v/ith regard to its potential usefulness in warfare.
This requires a detailed interpretation of the potency data obtained thus far, and also 
an understanding of the physico-chemical properties of the substance.



Stage 3
Chemicals, which are.found to have ад intrinsic toxicity categorizing them as 

potential lethal. CW agents (e.g., LD^q '̂ I rag/kg), .should be subjected to further 
testing-as follows. Similar toxicity studies as previously carried out in the two 
rodent .species, should be extended to include separate:assays for both male and female 
animals. If significant differences in lethality appear whi.ch are attributable to 
sex, it will be necessary to carry out both male and female assays in the other 
species utilized.

Autopsies should be carried out on the rats and. dogs tested to look for any gross 
pathological changes. This should be done on animals killed by the agent and also on 
those which:had survived the sub-lethal dose treatmentsvfor a period of 14- days.

Compounds which are laighly or extremely toxic shooild also be tested with relevance 
to their mo.st .practical route of entry in man, the most practical route of entry being 
based upon the physico-chemical properties of the substance, e.g.,. as illustrated 
in Table II.

ÆABLE II
PRiiCTICj-iL 10ÏÏTE3 OF ENTIY PI VS THE AGENTS PHYSIC0-CHS4IG;A PxlDPKCTIES
Physico-chemical property Iloute of Entry
gas (at normal temperature and pressure) Inhalation
liquid - high vapour pressure inhalation - vapour
liquid - .low vapour pressure inhalation - aerosol

percutaneous - intrao-cuLar
- normal skin

solid - high vapour pressure inhalation - vapour
solid low- vapour pressure inhalation - aerosol

percutaneous - introcular
- normal skin

The assessment. o.f the-lethal hazard of the chemical .substance being tested by the 
above mentioned routes of entry should be carried out according to standardized techniques, 
and we recornraend the following points be considered:



(a) Inhalation Route;
Inhalation lethality should be calculated from two relatively short exposure 

periods of two minùtes and ten iiinutes, and the dose response reported as an LCt-̂ Q.
The choice of species for inhalation studies is either tho dog or swine. The vapour 
or aerosol exposure facility would require the support of an analytical chemistry 
facility to monitor actual agent concentrations in the chaiiiber during the exposure.
If the substance "is a solid, it vri.ll be necessary that aerosol particles be generated 
in an optinun particle size range to permit penetration into the lung alveoli.

Immediately after exposure the animals must be observed closely for syr.iptons 
for a period of eight hours and the surviving anlraals periodically observed for 14 days. 
Special note should be taken of the delayed increase in post-treatment pulmonary 
insufficiency and pulmonary secondary infection. /J.1 animals, both in cases resulting 
in mortalities, as well as those surviving for 14 days, should be autopsied with 
particular attention being given to the incidence of lung necrosis.and edema.

(b) Percutaneous iloute;
Specialized integuraents such as the corneal surface or conjunctival sac of the 

eye should be challenged with the lethal substance. Water soluble liquids or solids 
should be dissolved in a saline solution and Instilled as a 5 ul drop into the 
conjunctival sac oras a 1 ul drop on the corneal surface of the eye of a rabbit. 
Non-water soluble substances may be dissolved.in propylene glycol or suspended 
in 0.9 per cent saline containing 0.5 per cent methylcellulose. The animals should 
be closely observed for time to onset of symptoms and death, and surviving animals 
should be retained for 14 days at the end of which they should be examined for• 
ocular pathological effects.

Chemical liquid substances, classified as highly or extremely toxic by previous 
animal tests, may be further tested for their percutaneous lethal potential o.n intact 
normal skin. In this case clipped rabbits and clipped swine can be contaminated on 
the skin of their hack with 200 micron froe-falling drops of the pure liquid chenlcal. 
The animals would bo restrained for a period of two hours after treatraent and then 
released for an additional 14 day observation period. Close observation of the 
contaminated area would be carried out for tho formation of chemically induced lesions.



Thus far, we have outlined briefly test procedures for determining the lethal, 
potency of a chemical substance with particular attention to its appllcatibn as a lethal 
CW agent. These procedures are sijmmarized graphically in Figoire II. The major problem 
that would arise after such testing is the interpretation of the data in relationship 
to a cheraical anas control agreement.
RELATIONSHIP OF' LETHALITY TESTING TO CHMIC/L MMB СОМТхЮЬ

The objective of the lethality testing is to assess quantitatively the relative 
potency of a substance in terms of its LD^q or LCt-^, and relate these to a chemical 
arms control agreement. These derived lethality indices can contribute to a chiaaical 
arms control agreement in a number of ways. They not only provide a means of 
categorizing toxic chemical substances but also they can be used to define this 
categorization. If the situation arises that a specific chemical is being produced or 
used in apparent contravention of the terms of a cheEilcal control agreement, its lethal 
potency can be established according to the procedures outlined, and then its derived 
index compared to a "cut-off" level defined by a toxicity criterion of the agreement. 
This information will contribute to the interpretation of the situation being 
investigated.

The Japanese representatives to the CCD have suggested (Japan, CCD/3OI) that a 
chemical substance with a lethal dose less than 0 .5 mg/^g be considered for control.
We would agree vdth this "cut-off" point for intrinsic toxicity. Such a level will not 
however control the less lethal potential chemicals of warfare and in this paper, as 
stated before, we assume that such chemicals would be defined by other criteria of the 
agreement.

The problem will arise that some chemicals because of their high intrinsic toxicity 
could be considered for control when in fact they need not necessarily be practical 
CW agents. It is for this reason that v/e have attempted to emphasize the fact that the 
toxicity data must be interpreted with relevance to the chemicsl's potential for meeting 
the necessary characteristics of a chemical warfare agent.

Toxicity alone does not maice a chemical substance a good lethal agent of warfare. 
Other factors must be considered, for instance, availability of raw materials to produce 
it, simplicity of production, cost involved, storage stability, stability during and 
after dissemination, ease and efficiency of dissemination. Failure to meet a number of 
these factors could prevent, a highly toxic substance becoming a CW agent.



It vsriLll be necessary to define toxicity test procédures in more detail than 
discussed herein. This can best be done by a panel of toxicologists and for the sake 
of brevity we have tried to limit the amount of detail presented. The United States 
in their paper have suggested that a consultative body of experts be set up to 
co-ordinate and interpret such work. Scientific investigations could provide estimates 
of LD^q 's and LCt.Q's according to procedures such as have been outlined, but it would 
be the responsibility of the consultant experts to interpret the results in 
relationship to the control agreement.
CONCLUSIONS

(1 ) Procedures for estimating the lethal toxicity of a chemical substance have 
been outlined with emphasis being placed upon assessing the potential of such substances 
for chemioal warfare.

(2) If a toxicity (lethality) criterion is to be included in a cheiuical arms 
control agreement we would recoimuend the following points;

(a) Control of chenlcal substances (considered as lethal CW agents) which 
have an LD^q "̂ I mg/kg cannot be based upon toxicity alone.

(b) Those with an greater than 0.5 but less than 1.0 iig/kg should be 
considered as potential lethal chemcals of warfare but it would be necessary to 
assess their practicability as CVÍ agents. This would depend, to a large degree, 
upon the substance's physico-chemcal properties. Means other than a toxicity 
criterion would be necessary to define controls for such chemicals.

(c) Chemical substances which have an LD^q <(0*5 mg/kg should be controlled 
and a feasible approach to this control within a chemical arms agreement would be 
a toxicity criterion.
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Introduction

The scope of the ongoing United States program. Project VELA, devoted to research 
into seismic verification of ал underground test ban has been previously reported to 
the Conference in a working paper of Jme 1971, CCD/330. The present paper reviews 
the progress towards attaining the research objectives outlined at that time, and 
discusses certain residual problems presently preventing seismic verification down to 
low magnitudes. It also outlines some directions that are currently being pursued in 
seismic instrumentation, seismic systems, and deployments to assist in the solution of 
these problems.



Section I
Recent Progress in Seismic Verification Research

G?he U.S. Large Array Program is now halfway through its vwo--year evaluation 
program. Available data indicate the capability of these arrays as research tools 
and their potential for seismic monitoring systems. In the companion Very Long 
Period Experiment, seven stations have been in operation during the past year and 
three others are nearing completion. The results of this experiment indicate the 
value of careful emplacement of instruments to ensure that the residual noise is in 
fact earth noise and pose some interesting questions as to the emplacement and 
seismometer bandwidth of future installations. This section is a review of progress 
to date in these programs and indications for future research.

Signal Detection Capabilities of Large Arrays 
Research has continued on the detection capabilities of the three large seismic 

arrays developed under the U.S. research programs. These are the Large Aperture 
Seismic Array (LASA) in Montana, the large Research Array in Norv/ay (NORSAR), and the 
Alaskan Long Period Array (ALPA.) . During the past year, two significant developments 
have occurred. First, there has been an important improvement in the techniques for 
automatically detecting events at LASA, bringing the automatic seismic event detection 
threshold close to the limit for this array. Second, high quality data from the full 
NORSAR array have provided a means to estimate the ultimate P-wave detection threshold 
for that a,rray and the development of automatic detection methods is now well underway. 
Turning to the long period arrays, sufficier b data have now be:-n obtained to estimate 
their detection thresholds for seismic events. Summaries of both short-period and 
long-period detection thresholds are described below. High quality data from all three 
arrays have become available for the initial studies of capabilities and limitations of 
identification criteria at low magnitude.
Capability to Detect Short-Period P-Waves

P--wave detection thresholds of short-period arrays are ultimately limited hys 
(a) The amplitude and variability of the ambient noise, which exists in 

the earth at the detection site.
■ (b) The improvement in, èffective signal-to-noise ratio which can be

achieved by combining the outputs of all of the sensors of the array, 
and

(c) The reduction in amplitude of seismic signals of interest caused by 
filtering and combining signals from the array's sensors.



These parameters are measurable, and may he used to determine the ultimate threshold of 
an array. The first two parameters, measured in the frequency hand of the P-wave 
signals of interest, define the irreducible noise at the output of the array, and hence 
the amplitude of the minimum detectable P-v/ave signal. The third parameter is then 
used to define the;P-wave earth motion input required to produce the miniimim deteetahle 
signal at the array output. This earth motion may then he interpreted in terms of 
earthquake magnitude..

The limiting threshold for LASA has heen established for several years, and 
reported in several publications of Lincoln Lahoratorj-" and the Seismic Data 
Laboratory [Ref, 1, 2]. These studies indicate that the ultimate teleseismic detection 
threshold of the LASA array is about 3*9 (LASA magnitude) at the 9tyo confidence level. 
Based on recently acquired data from NORSAR, v/e may nov/ estimate that the ultimate 
teleseismic detection threshold is about 4*1 (NORSAR magnitude) for that station at the 
ЭЩ'й confidence level. Details of these estimates are given in Tahle I.

Developing the capability to approach these ultimate detection thresholds hy 
automatic,means has been one of the goals of the U.S. seismic research program. Last 
year it was reported to the CCD that equipment for automatic event detection had 
achieved a threshold of .= 4*2 at the confidence level for LASA. Since then, 
improvements in the computer logic for recognizing earthqualce signals has lov/ered this 
threshold to m^ = 3»9*

This, threshold was verified hy counting the number of earthquaJces detected in 
small magnitude increments and observing the magnitude level at which the number of 
detected events no longer increase as expected. Figure 1 shov/s the incremental, 
histograms of 4>S84 seismic events automatically detected hy LASA at distances hetv/een 
30“ and 85°.. . The hody v/ave magnitudes are those determined directly hy LASA, which 
agree closely v/it.h magnitudes reported hy the U.S. National Oceanic and Atmospheric 
Administration. The general trend of increasing numbers of events detected as the 
magnitude decreases continues from magnitude 6 dovm to magnitude 4* The rate of 
increase drops sharply just helov/ magnitude 4 as increasing' numbers cf earthquakes 
v/hich are Imovra from other evidence to occur are no longer detected hy LASA. The 
incremental histogram implies that 90?'° of the expected number of = 3*9 earthquakes 
are detected, confirming that this is the current threshold for automatic event 
detection at LASA.
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Automatic event detection methods at NOESAE have not yet been fully developed to 
talce advantage of signal and noise characteristics - at that site. Accordingly, the 
lowest possible automatic event detection threshold at that station has not yet been 
achieved. Preliminai;;’ data similar to that given for LASA in Figure 1 suggest that 
the current automatic event detection threshold of NOESAR is near = 4«4

incremental). Althougii NORSAR's ultimate short-period threshold will not quite 
equal that of LASA, its long-period characteristics are equally as good. Furthermore 
lORSAE and LASA are now providing crucial data needed for research on events in regions 
of С01ШПОП coverage.
Capability to Detect Long-Period Waves

All initial evaluation of the long-period detection capabilities of NORSAR, LASl,
and ALPA has recently been completed. The earthquake source region chosen for the
study was the Kurile-Kamchatka area v/hich is about 60° from NOESAR and LASA and 30°
from ALPA. The processing used v/as filtering and beamforming of vertical seismometers
augmented by matched filtering when required. It appears that this is very.close to
optiinum processing for those arrays. A preliminary estimate of the 90/» incremental
detection thresholds for Rayleigh waves, in the absence of interfering events (v/hich
are discussed separately later), were determined to be M = 3-0 for ITORSAE, 3-1 Yors
LASA, and 2.6 for ALPA. These values were obtained from histograms of numbers of
earthquakes vs magnitude in a manner sinrLlar to that discussed previously for short-
period detection thresholds. A. simple correction to normalize these magnitude values
to a common distance indicates that all three arrays can detect surface waves down to a
magnitude of H 2.5-2.6 at 30°. Further data may modify these estimates, s

To determine the utility of the large long-period arrays for the discrimination 
problem, it is also necessary to Imow the threshold of these arrays in terms of body 
v/ave magnitude. That is, for an event of given v/e v/aaet to knov/ the probability of 
detecting Rayleigh v/aves to be used in criteria. su.ch,as that based upon The
correlation of body v/ave and surface wave magnitudn is complicated by the fact that 
surface v/ave magnitudes are dependent upon the depth of the seismic event, and a 
determination of the depth of focus is important to this correlation. We are currently 
investigating this problem, particularly in a comprehensive study of v/orldwide data 
(see Section III), v/ith a viev/ to defining the body v/ave magnitude of shallov/ focus 
earthquakes corresponding to the surface wave magnitude thresholds of the large ari-ays 
for various seismic areas of the v/orld.



Very Long Period Experiment 
The Very Long Period Experiment has two principal objectives. The first is to 

demonstrate that high gain instruments can be installed such that their performance is 
limited only by earth noise and to demonstrate that careful siting of the instruments 
can markedly reduce the amount of earth noise. The second is to exploit the fact that 
the instrument response was designed to be at s. maximum where the earth noise level is 
at a minimum betvieen 50 and 50 seconds (Figure 2). It was anticipated that this 
favorable "window" for viewing surface waves from earthqualces and explosions would 
reveal new characteristics that might supplement our previous experience at periods in 
the vicinity of 20 seconds. Of particular importauce was the .hypothesis that there 
might be a greater separation of the earthquake and explosion population on the 

plot than exists at 20 seconds.
Seven stations have been used extensively in recent studies. The seven existing 

stations are listed in Table II, together with their geological settings. The base 
noise levels for the vertical, lorth-South, and East-West horizontal components at 
20 seconds and 40 seconds with a passband of O.OI3 Hz are shown in Table III. During 
particularly noisy periods, however, the noise levels can be an order of magnitude 
greater than the base levels at 20 seconds due to microseismic storms. Base levels, 
therefore, represent thé quietest conditions at the stations recorded to date. The 
locations of the stations and their 30° area of coverage are shoim in Figure 3*

The results indicate that careful design of seismometer, instrument container, 
and vault has resulted in an instrument which is sufficiently insulated from the 
environment that we can have confidence that it is recording only ground movement.
This is an important achievement because full utilization has been made of the 
instrument gain, as much as 100,000, at periods of 35 io 40 seconds. The equivalent 
earthquake m^ detection capability of the first four stations built for various 
seisndc areas of the world is shown in Figure 4* This figure indicates that these 
four stations give an m̂  ̂4.3-4.4 in the Kamchatka-Eurile region and an 4*5 °r less 
capability in most areas investigated. An enhanced capability could be achieved by 
more stations, possibly as small arrays, and by digital data processing.

The stability of the noise level at 40 seconds is apparently greater than that 
at 20 seconds. This stems from the origin of the noise components at two periods, 
that at 20 seconds being from microseisms and that at 40 seconds from local
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atmospheric pertúrhations. At depth these different origins might have greater 
significance than at the surface since the microseisms do not decrease significantly 
with depth hut the- atmospherio-induced component does, particularly with respect to 
the horizontal signals due to earth tilt. These horizontal components are especially 
important for the detection of Love waves.

Based on results from a large number of earthquakes and a relatively small 
number of explosions it appears that no increase in the average separation between 
earthquakes and presumed explosions will he obtained hy using М^(40);т̂  ̂instead of 
M^(20):m^ althou^ the spread in M^(40) values at a given appears to be less. 
Azimuthally-dependent spectral criteria have still to he investigated in detail. By 
the utilization of deep boreholes advantage might possibly he taken of the suppression 
of atmospheric-induced noise with depth. This is an approach which will be pursued 
further. Analysis of data obtained under the Veiy Long Period Experiment program has 
supported the concept of the general utility of the criterion to earthquakes,
always keeping in mind the existence of anomalous events. We have seen that the 
capabilities attained at the prototype station are attainable at other sites. We are 
only nov7 attaining the technical capahility to analyze fully and effectively the 
VLPE data.



Section II '
Important Remaining Problems

Some detailed studiee over the past year have attempted to provide quantitative 
infoiraation on several problems which were discussed previously but for which no 
precise data have been available. For instance, it was suggested in the U.S. Working 
Paper last year that the M^tm^ criterion for seismic discrimination might fail 
occasionally, for reasons unknown. Such events, sometimes referred to as false 
alarms, appear in the explosion population on the Mgtnib plot. Another question 
unanswered previously was the extent and severity of the mixed event problem at low 
magnitudes. This phenomenon has been investigated further and is reported in this 
section. Finally, of continuing concern is the possibility of evasion. The current 
U.S. research into possible clandestine testing techniques and research into ways 
of deterring such testing is reviewed briefly.

Anomalous Events
A number of effective discriminant criteria may be successfully employed for 

distinguishing between signals from earthquakes and explosions. One of those in 
extensive use is a compajrison of amplitudes of long-period surface waves and 
amplitudes of short-period body waves; i.e., the so-called Mgcr.'iterion. It is 
intended to be applied to shallow focus (depth less than 60 kilometers) events. It 
has been found that in most cases such earthquakes have much higher Ms values for a 
given m-jj value than do explosions.

For reasons not thoroughly understood at this time, some earthquakes are 
inefficient generators of Rayleigh waves. These events, most of which appear to be 
of shallow focus on the basis of the Preliminary Determination of I^icenters by 
NOM, give surface wave magnitudes that are so low that they are statistically 
indistinguishable from explosions by the Mgrm-jj criterion. Although these events 
occur occasionally at magnitudes slightly above mij5? their numbers increase 
substantially at low magnitudes; this is largely because there are more seismic events 
at low magnitude.

To document this phenomenon, a study was made of Msim-î  charactorlstics of 
earthquakes in a region comprising the eastern Himalayas and parts of Assam and Tibet, 
This region was chosen because there had been previous indications that anon^lous 
Rayleigh wave energy was associated with some seismic sources in the area.



Fifty-three earthquakes occxirring between 1963 and 1970 within the region, 
hounded by latitudes 27“N and 34°N and longitudes 92°E and 100°E, were selected for 
study, Epicentral characteristics are listed in Table IV, Stations whose data 
contributed to the analysis were Shillong, Poona, and New Delhi, India; Kabul, 
Afghanistan; Quetta and Lahore, Pakistan; arid Chiang Mai, Thailand., It was decided 
not to:obtain Raylei^ wave data from more distant stations although the.proximity 
to the seismic zone of the stations used could introduce some bias. All individual 
station magnitudes were normalized to the mean values from the network on large 
events to minimize possihilities of bias when signals were detected at only a few 
stations.

Surface wave magnitudes were computed by three methods, using the Prague, 
Marshall and Basham, and von Seggern formulas with only sli^t differences in the 
resoilts. The data presented in this paper are based solely on the method of 
Marshall and Basham (including depth corrections) since this technique is gaining 
wide acceptance.

The plot of Mg:m]̂  is given in Figure 5 for all events whose depth is estimated 
to he less than 60 km. The shaded area encloses all explosion data for Central 
Asia (Eastern Kazakhstan and Sihkiang) shown hy Msirshall and Basham [НеГ.з]*

The Mginib plane in Figure 5 is divided into three parts by the lines
Mg = m^-1.0 
Ms = тъ-1.5

It will he observed that the Ms and m-ĵ values of the Marshall and Bsisham 
explosion population lie helow the line Mg - m-̂ -1.5* It shoul d be understood that 
the points which are plotted are subject to normal statistical error. Accordingly, 
an event with mean Mg and m-ĵ values which plots somewhat above the explosion zone 
may, nevertheless, he statistically indistinguishable from an explosion by this 
criterion. Region I, above. Mg = m-̂ -l, can be safely characterized as containing only 
earthquakes. It is clear from Figure 5 that the valvies of Mgim-jj for numerous 
earthquakes in this area below about т-̂ З-О cannot be distinguished with confidence 
from explosions. The conclusion of this study is that for events of this area, the 
Mgim-ĵ  criterion hy itself is not a positive identifier of explosions smaller than 
m-b5*0, although it should he pointed out that an event as high as ттэ5«5 v®s observed 
to lie within the explosion population. While the examples of anomalous events 
gD-ven here are derived from a particular region, such events -have heen noted on some 
occasions to occtir in some other regions as well /Ref .47»



TABLE IV 
List of Events

DATE'
MO DAY YR

0R1G4;
TIME

COORDINATES 
N.LAT. E.LONG

07 05 63 7 19 15.8
10 08 63 2 51 6.0
11 16 63 11 39 37.8

01 07 64 4 50 37.0

5 29 27.0

7 13 23.1
15 56 56.0

16 36 55.8

17 7 52.6

19 1 9.4

07 31 65, 21 44 47.8
08 01 65 14 14 1 .7

20 9 17.9 

17 49 :47.o
8 3 3.2

20 26 4.0 

2 35 5.8

4 42 50.0 
05 27 66 14 35 5.0

09 11 66- 15 55 20.0

5 10 58.1

6 3 48.0 

16 56 48.7
6 58 4.6 

22 56 30.8

9 21 2.3 

5 37 54.2

20 34 55.3

01 27 64 

04 30 65
06 04 65

07 31 65 

07 31 65 

07 31 65

08 01 65 

08 02 65 

10 06 65 

12 09 65 

01 31 66 
03 14 66

09 26 66 
09 26 66 
03 11 67 

03 14 67

07 07 67
08 15 67 

02 16 68 
06 28 68

27.7 
28.6 
28.1
29.8

29.2

28.3

31.7
32.7

32.7
32.8

32.7
32.6

32.6

32.8 

29.2

27.5

27.9

32.4

27.4
27.0

27.5
27.6

28.4
28.4 
27.8

31.1

33.7
30.1

92.1

95.1

95.1

98.7
97.2

96.0

95.2

93.2

93.1

93.0

93.1
93.6

93.3

93.3
96.1

92.5
99.6

97.4

96.5

95.8
92.6

92.7 

94.4 

94.3
92.2

93.7

95.1

95.1

def::h
KM

*

24

37
46
*
*

*

*

*
21 
*

32
•if

27
22
■if
•if

51

37
*

*

7
24
■if
*

*

44

4.2

5.4
4 .7
5.0

4.9

4.4
5.0

4.9

4 .7

4.4

4.9

5.5

5.3
4.8

5.4 

5.3
5.6
4.9
4.8

5.0

5.6

4.2
5.3

5-9
4.9

5.7
4.8

4.8

GEOGRAPHICAL
REGION

3.90 Assam; India
4.33 Assam, India 
3*93 Assam-, India 
4.38 Eastern Tibet 
5.87' Southern Tibet 
3.96 India-China Border 
3.87- Tibet
4.27 Tibet
4.81 Tibet 
4.40 Tibet 
4.60 Tibet 
3.94 Tibet 
4.78 Tibet 
4.35 Tibet
4.10 India-China Border 
4.47 India-China Border 
4.87 Yunnan ProV., China 
4.46 Tibet
4.34 Burma-India Border 
3 .77 Burma-India Border 
■5.26 India-China Border 
3.59 India-China Border 
4.69 India-China Border 
5.54 India-China Border 
3.71 India-China Border 
5.07 Tibet
4.51 Tsinghai Province, China 
3.58 Tibet



DATE 
MO DAY YE

06 30 68
07 01 68 
07 04 68 
07 13 68
07 14 68 
О? 15 68 
07'16 68 
О? 23 68 
07 26 68
08 23 68 
08 24 68 
08 25 68 
08 29 68 
09 01 68 
09 03 68 
09 04 68 
09 11 68 
08 15 69 
11 24 б9 
02 08 70

05 08 70
06 24 70

OEIGIN
ТШЕ

5 4 10.0
3 11 10.0
6 45 58.0
6 5 54.-2 

18 12 41.0

5 9 5.9 
22 23 7.0 
20 51 47.9 
12 44 3.0 
12 1 16.5 

14 2б 7.4 
17 55 5.3 
19 51 24.6
5 59 26.6 

17 45 54.1
1 40 4.0
3 7 32.0

7 15 37.0
2 1 9.3 

19 7 30.0 
11 8 8.4
о 43 1.9

COORDINATES DEPTH 
N.LAT. E.LONG KM

30.2

30.3
30.3
30.3 
30.5
30.3
30.3
30.3
29.4
30.3 
50.0

30.4
30.2
30.3 
30.2

33.5
30.5 
30.2

30.6 

31.1
32.í
28.9

94.8
94.5
94.9
94.6
94.8
95.0
94.8
94.9
95.0
94.9
95.1
94.8
95.1
94.8
94.8
97.5
94.9 
95.0
98.9
93.5
95.2
95.6

42
28
*
*

22

22

40
30
*
*

5б
19 
*

20

53
*

38
*

12
*

35
*

4*a
4.3
4.7
5.0 
4.9
4.8
4.8
4.9
4.9
4.8
4.6
4.8
5.0
5.0
4.9
4.8
4.3 
5.2
4.6
4.5
4.5
4.8

3.40
3.00

5.46
3.46 
3.-54 
3.39
3.45
3.43
3.45
3.46 
3.35 
3.28 
3.48 
7.59
3.43
4.05
3.52 
3.57 
4.00
4.05 
3.55
4.53

GEOGRAPHICAL
REGION

Tibet
Tibet
Tibet
Tibet
Tibet
Tibet
Tibet
Tibet
India-Chiha Border
Tibet
Tibet
Tibet
Tibet
Tibet
Tibet
Tsinghad. Province, China
Tibet
Tibet
Tibet
Tibet
Tibet
India-China Border

* Depth constrained to 33 km.
** Calculated according to the formula of Marshall and Basham (l97l) 

including depth correction. For those events with constrained 
depths, the depth correction was applied as if they were at 
33 km.



5.50

5.00

4.50

4.00

3.50

3.00

2.50

2 . 0 0
3. 0 0

REGION I EARTHQUAKE LIKE EVENTS 
REGION J£ INTERMEDIATE EVENTS
REGION Ш  EXPLOSION LIKE EVENTS

6.fl0

F ig u r e  S , The mu v a lu e s  a re  fro m  NOAA. The Mg v a lu e s  a re  c a lc u la t e d  
a c c o r d in g  to  th e  M a r s h a ll and Basham  m ethod w it h  d e p th  
c o r r e c t io n s  in c lu d e d . E a rth q u a k e s  h a ve  c a lc u la t e d  d e p th s 
60 km o r  le s s  o r  h a ve  had d e p th  c o n s t r a in e d  to  33 km. 
S t ip p le d  a re a  c o n t a in s  M a r s h a ll and B a sh a m 's o b s e r v a t io n s  
o f  e x p lo s io n s  in  e a s t e r n  K a zakh  and S in k ia n g .



The pause and geographical distribution of anomalous earthqviakes are an 
important field of researoh because it nay assist in defining the extent of the 
problem. Figure 6 shows each event plotted and symbolized to indicate to which 
of the three populations in Figure 5 iY belongs. A striking feature of the 
distribution is the concentration of esxplosion-like Mgrm^ values centered at about 
30°N and 95°E. Furthermore, the events in question occurred mainly in one sequence 
which occurred from June to September I968. Two other clear regions characterized 
by low Mg values relative to mi) values can be distinguished. One is the frontal 
region of the Himalayas, also described by Marshall and Basham, which shows such 
anomalous events intermingled vriLth normal earthquakes. The other occupies the 
eastern end of Assam and the north-south trending mountain ranges which join the 
Himalayas and extend, south toward Burma. The observed magnitude characteristics 
would thus appear to correlate with geological features.

Perhaps continuing research will permit us to understand the causative 
mechanisms of such events and place limits on where they may occur in the future.
The importance of other criteria for achieving proper classification of anomalous 
events is clearly indicated. Perhaps the most promising of those under development 
for events of and smaller involves the determination of focal depth with greater 
accuracy and more confidence than has heretofore been possible. These methods are 
basically refinements of the classical ones which use surface reflections, calibrated 
travel times of P waves and calibrated travel times of other phases (especially S 
where stiitable stations exist or can be established within a few degrees of the 
source). Research on these and other methods may hopefully iind a variety of 
solutions to the problem posed by events which are inefficient generators of surface 
waves.

Interfering Long-Period Signals or Mixed Events
Because of their relatively long time duration, a number of surface wave trains 

from different seismic events will overlap. In some cases the resulting interference 
will be so severe as to make any extraction of useful information relating to the 
later arrival impossible. In other cases, and with certain techniques, the problem 
is more tractable and allows the interfering wave trains to he separated. It should 
he pointed out that many earthquakes with mixed surface waves can he identified as 
earthquakes by a variety of other techniques, among which are establishing depth of 
focus and location by use of short-period data.

There are three distinct circiimstances in which interference may occur, each 
causing different degrees of difficulty in effecting separation of the component 
events. The first is when signals from two events of app3x>ximately the same



East Longitude

Earthquake like events (Mŝ m(,-1.0) (Region I of Figure 8)
Events intermediate between Explosion like and
Earthquake like (m|,-1.5<Ms<nib-1.0) (Region П of Figure 8)
Explosion like events (М$<ть~̂ )̂ (Region Ш  of Figure 8)

Figure 6. Geographical distribution of various Ms *• шь types. 
Ms - mb values were corrected for mean station 
magnitude differences prior to averaging. Marshall 
and Basham's method was used in the Ms calculations.



magnitude from d iffe r e n t  lo c a tio n s  sirrive sim ultan eou sly  a t a  se ism ic  s t a t io n , The 

second i s  when s ig n a ls  o r ig in a te  from two d isc r e te  but n ea rly  c o -lo c a te d  events 

having roughly the same o r ig in  tim e , and the thir-d i s  when a sm all event i s  mixed in  

th e  coda o f  a  much la r g e r  earthquake.

As an i l lu s t r a t i o n  o f  the exten t o f  the prohlem, Tahle V shows th e percentage  

o f  mixed even ts a t  s i x  s in g le  s ta t io n s  p rovid in g  data fo r  the Very Long Period  

Pkperiment. Expected s ig n a l a r r iv a l  tim es a t the s ta t io n s  fo r  Eurasian events were 

c a lc u la te d  from o r ig in  tim es and lo c a tio n s  g iven  hy a combined l i s t  o f  NOAA 

(in c lu d in g  W S S N ), lASA, and NORSAR e p ic e n te rs . The data were c o lle c te d  between 

January 1 ,  1972 and February 2 0 , 1 97 2 . A t o t a l  o f  155 s ig n a l sources w ithin  

E urasia are th e  data base f o r  th e stu d y . On the average, about 16 p er cent o f  the  

t o t a l  p o s s ib le  s in g le  s ta t io n  ob servation s showed in t e r fe r in g  s ig n a ls . An in te r fe r in g  

s ig n a l in  t h is  context i s  taken to  he one which, from v is u a l in sp e c tio n  o f  a ctu a l 

se ism ic  re co rd s , l i e s  w ith in  the wave tr a in  o f  an event preceding i t  in  time on the  

record  to  such an exten t th a t no r e l ia b le  in form ation  on am plitude or s p e c tr a l content 

may he obtain ed  from th e combined waveform. Proxim ity to  se ism ic  areas causes  

some v a r ia tio n  in  th is  percen tage. For example, Chiang Mai and Charters Towers 

both had a  h igh er than average number o f  mixed even ts,

TABLE V

PERCINTAGE OP MIXED EVENTS AT 
SINGLE STATIONS OP 

THE VERY LONG PERIOD EXPERIHMT

No. of Events Recorded 
During Study

Percent Mixed 
at Single Station

Charters Towers, Australia 154 19

Fairbanks, Alaska, USA 1 3 3 f / 14

Konigsherg, Norvray 154 14

Ogdensherg, New Jersey, USA 154 16

Toledo, Spain 1 3 3 1 / 12

Chiang Mai, Thailand 7 7 1 / 22

in  op eration  during on ly  p art o f  the period  o f  the stu d y .
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The e ffe c t  o f a group o f VLPE s t a t io n s  a c t in g  a s  a  netw ork i s  shovn in  T ab le V I. 

S in ce  a l l  th e s t a t io n s  we;re n o t o p e ra b le  o v e r th e e n t ir e  p e rio d  o f th e stu d y , r e s u lt s  

a re  g iv e n  when 4> 5» o r  6 o f the s ta t io n s  were taken  to g e th e r a s  a  netw ork.

The ta 'b u la tio n  shows th a t o n ly  in  92 out o f 155 even ts was th e re  no in te rfe re n c e  

a t a l l ,  b u t th a t th e number o f m ixed eve n ts f o r  w hich s ig n a ls  were obscured a t a l l  

s t a t io n s  o f th e netw ork was rôduced a s th e number o f  s ta t io n s  ih  th e d e te c tin g  

netw ork was in c re a s e d . D is t r ib u t io n  o f th e t o t a lly  m ixed even ts an a fu n c tio n  o f 

m agnitude was a s fo llo w s :

TABLE VII
M agnitude т ъ <  4 .0  т ь  4 .0  to  5 .0  nth^ .̂ 5 .0

Number o f even ts f o r  3 3 2
w hich a l l  s t a t io n s  in  
netw ork re co rd e d  m ixed 
s ig n a ls

Number o f even ts 41 99 15
in  p o p u la tio n

The la r g e s t  o f  e ig h t m ixed eve n ts noted above o ccu rre d  s im u lta n e o u sly  w ith  an mt 5*0 

event some 600-700 km away, so th a t th e a r r iv a l  tim es o f th e  two were n e a rly  th e same 

a t a l l  s t a t io n s . The s ig n a ls  from  th re e  in te im e d ia te  m agnitude even ts were m ixed 

w ith  le irg e  s ig n a ls  from  m ]j> 5 .5  even ts not o c c u rrin g  w ith in  Eursuaia. S ig n a ls  from 

the th re e  low  m agnitude even ts were masked by e it h e r  the s ig n a l o r th e  coda from  

even ts o u tsid e  E u ra s ia  o f m agnitudes g re a te r than m  ̂ 4*5.

The above d is c u s s io n  ce n te re d  upon th e re d u c tio n  o f th e m ixed event p o p u la tio n  

by th e u se o f a g e o g ra p h ic a lly  d is t r ib u t e d  netw ork. Beamforming c a p a b ilit ie s  o f an 

a rra y  can a ls o  be used  a s an e f fe c t iv e  means o f se p a ra tin g  m ixed e v e n ts. In  

p a r t ic u la r ,  th e frequency-w ave number a n a ly s is  te ch n iq u e has p ro ved  most e ff e c t iv e .

Frequency-w ave number ( f - k )  a n a ly s is  i s  fu n d am en tally beam form ing in  the 

fre q u e n cy domain. The method ta k e s advantage o f th e f a c t  th a t s ig n a l^ to -n o is e  r a t io  

i s  fre q u e n cy dependent; th e re fo re , beam form ing i s  perform ed fre q u e n cy by fre q u e n cy . 

S in c e  frequency-dom ain a rra y  a n a ly s is  p ro ce d u re s a re  co m p u ta tio n a lly  f a s t e r  than 

t h e ir  tim e domain e q u iv a le n ts , many beams can be exam ined r a p id ly . In  p ra c t ic e  t h is  

means th a t th e azim uth ánd v e lo c it y  o f a s ig n a l need not be assumed; one m erely 

a cc e p ts the beam w ith  th e maximum pow er. The p o s it io n  o f t h is  maximum in  th e wave- 

number domain d e fin e s  the azim uth and v e lo c it y  o f th e s ig n a l,  i t s  am p litud e h e in g  a 

fu n c tio n  o f ground m otion am p litu d e and hence re la te d  to th e s e ism ic  m agnitude. A 

t y p ic a l re p re s e n ta tio n  o f a  wavenumber spectrum  a t  a  p e rio d  o f 1 8 . 3  seconds i s  shown 

in  F ig u re  7 (a ) ,  a la rg e  coherent s ig n a l from  the n o rth e a st causes a  power peak in



the wavenumber plane at a point corresponding to its azimuth and velocity, the 
velocity being inversely piqportional to the distance from the origin of the 
wavenumber co-ordinates. The same wavenumber spectrum is shown in relief in 
Figure 7 (B).

The capability of f-k analysis to separate interfering signals is illustrated 
by comparing Figures 7 and 8. In Figures 7 (a ) and 7 (b ) , a suspected small signal 
coming from the south is completely dominated by the large signal. However, the 
f-k technique allows us to remove the main peak along with its associated sidelobe 
and, thereby, bring out the smaller signal as shown in Figures 8 (a ) and 8 (b ).
The analysis is, of course, done entirely by the computer and these illustrations 
merely give a visual representation of the results of the data processing.

The technique will allow the measurement of the magnitude of interfering events 
provided that the signals are less than a seismic magnitude apart in energy and the 
azimuthal separation is greater than 20°. Since the analysis is done in the 
frequency domain, in principle the spectral content can be preserved and spectral 
discriminants still utilized. In practice, however, some degradation of spectral 
information will probably occur. This is a subject of current research.

The utility of the f-k analysis technique for the separation of mixed events was 
tested in two recent studies. In the first, conducted from May 1, 1971 Yo 
January 25, 1972, signals from earthquake sources in the Kurile Islands were 
recorded at lASA (77 events) and NORSAR (74 events). In the second, 94 events were 
recorded at LASA, ÏÏORSAR, and ALPA from February 20, 1972 to March 1, 1972. The 
number of events mixed before f-k processing was applied, and after it had been 
applied, are shown for each array in Table VIII. Also shown is the effective 
reduction by the use of more than one array as a network in a similar fashion to the 
VIPE study. Array processing brings the mixed event population down to about 
20 per cent and f-k analysis techniques improve the situation to just below 10 per cent. 
The use of multiple arrays reduces the number still further to about 6 per cent.
The residual mixed events are due to neeirby co-located events or veiy large events 
with long codas.

The problem of a small seismic event being mixed in the coda of a very large 
earthquake might he alleviated by the use of a network of h i ^  sensitivity broadband 
instruments close to the seismic zones. \/hile the coda energy from a large 
earthquake tends to be omni-direotional, it also tends to be concentrated at periods
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( A)

Figure 7. Frequency wavenumber representation o£ two interfering 
signals. The wavenumber plane is shown on the left and a relief 
version is shown on the right.

( A) (B)
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Figure 8. Case shown above with dominant signal removed thereby 
enhancing the small signal. The right hand illustration is a 
relief version of the wavenumber plane shown on the left.
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of 18-20 seconds and longer. Dy contrast, the signals from a nearhy event tend to 
still retain shorter periods around the 12-14 second range. Broadband instrumentation 
coupled with digital equipment, both to utilize the inherent dynamic range and to 
perform adaptive filtering, might be useful in separating signals in the frequency 
domain.

Some possibilities open up, therefore, for mitigating the mixed event problem 
by a combination of small high quality lon^period arrays for array processing 
separation and high gain broadband instruments close to seiaiàc zones. Although it 
might be anticipated that this approach to a network will reduce the, residual long- 
period non-detections, it is conceded that the separation of residual mixed events, 
particularly from co-located or very large events, remains a significant problem 
which may inpose a limitation on long^period seismic detection in areas of interest 
for monitoring a test ban.

EVASION

There are inherent limitations to verification systems which mean that nuclear 
testing at some level can be carried out without seismic detection and identification. 
Recent work described in the previous two sections highlighted some of these problems. 
Even though further research may reduce the number of anomalous events, there are 
likely to be some events each year whose source identity cannot be determined by 
teleseismic means. We have also seen that there is always likely to he some residuum 
of overlapping events whose signals interfere to such an extent that they cannot be 
separated and identified teleseismically. There may even be a few occasions per year 
when the world's seismometers,) both long and short period, may be rendered largely 
useless for verification purposes by a very large earthquake. These inescapable 
occurrences of natural phenomena continue to be a dause of concern because they could
conceivably offer a potential violator of a comprehensive test ban additional

iopportunities to test without detection, let alone identification. It should be 
pointed out that the extent to which clandestine testing might be possible depends 
on the capability of the monitoring facilities ava.ilable.

Our program of evasion research is oriented to uncieistanding the potential 
techniques that coul-d be used for clandestine testing in order to develop approaches 
that can improve the dèterrence against suqh testing. Most U.S. research to date 
on this problem has focused on obtaining a better londerotanding of seismic coupling, 
yield/magnitude relationships as a function of rock type, and methods which might 
be used to decouple seismic ^lergy. We have also been conducting theoretical studies



concerned with the so-called "multiple explosion" technique. In our studies, the 
simulated explosions are sequenced so that in the composite seismogram the short- 
period hody waves are reduced (depressing m^) and the long-period surface waves are 
reinforced (increasing Mg). The result is an earthquake-lik,e signal, both in 
general appearance, and in Mgimi, ratio. Thus far, "identification" of the "event" 
as a multiple explosion using accepted diagnostic aids and discriminants has not been 
possible.

Another series of studies are underway to evaluate the likelihood of detecting 
and identifying the seismic signal from an explosion hidden in the signal from either 
a nearby earthquake or a distant large earthquake and its aftershocks. The detection 
problem is, in effect, similar to that already discussed for mixed events, and the 
present inability to separate certain events i^kes this evasion technique a subject 
for particular attention.

The emphasis of our current research is being directed toward deteimining the 
capabilities and limitations of seismic techniques that may be used to foil the 
earthquake-simulation and hi de-in-earthquake evasion technique.

Table IX summarizes current infoxmation on evasion potential. It su^ests 
estimated yield limits for various evasion techniques which are considered 
technically feasible. Bespite known constraints on the tester, including yield 
limitations, high cost, and the possibility of detection, we cannot be confident 
that they will suffice to deter a potential evader. It, therefore, seems in̂ o3rfcant 
to improve the seismic means for detecting such tests.
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Future Research

The problems discussed in Section II suggest some promising avenues of further 
inquiry that should assist in their solution. For example, our inadequate data base 
for events of low magnitude for many of the seismic areas of the world can he rectified 
hy the deployment of higher quality seismic stations with higher gains in quiet sites. 
Additionally, as more 1ог/ magnitude events become detectable, the prohlem of handling 
more high-quality digital data will present a task of major proportions in data 
processing and system management. Finally, increased knowledge about evasion 
techniques may suggest ways to deter clandestine testing; countermeasures to evasion 
should he actively pursued. This section seeks to outline some of the new approaches 
to research suggested hy the unresolved problems in seismic verification.

A Ikilti-National Seismic Cooperation Study
At ,the present time we do nqt know with any degree of confidence how many seismic 

events there are in every area of the world above magnitude 4.0. To address this 
.problem a cooperative multi-national project has recently heen undertaken under the 
aegis of the Lincoln Lahoratoay of the Massachusetts Institute of Technology. It 
utilizes the detection logs, rather than the more conservative seismic bulletins of 
the participating groups, and will seek to answer a number of scientific and operational 
questions related to detection'and discrimination hy using all,,availahle seismic data.

Data recorded for a period of one month, 20 Fehruaiy to 19 March 1972, has heen 
selected,,for this extensive study with participating groups in Canada, Sweden, Norway, 
the; United Kingdom and the United States. In addition, the analog records of all 
other groups submitting data to the US National Oceanic and Atmospheric Administration 
have heen incorporated in the data hase. Finally, a list of events from non-seismic 
regions, or which for some reason cause difficulties with some discriminants, and other 
recent special events of particular interest, is being compiled for study hy the various 
groups.. The number of potential events being considered is about ЗзООО although the 
process of event authentication promises to reduce this figure to under 1,500* Event 
authentication means that detection of an event is madehy at least three V/WSSN stations 
or one detection at a local standard station corroborating the same detection' hy an 
array.



Although the work is only in its initial-phase, it is hoped that the final 
bulletin will contain very nearly all events in the Northern Hemisphere of 4*0 ahd 
greater and that by using modem data acquisition systems and computer techniques for 
data integration and manipulation such a capability mi^t be achieved routinely. Of 
course, some events smaller t h a n 4*0 will be detected too but not with sufficiént 
reliability to be useful. Another parameter which requires evaluation is a more 
precise estimate of the number of times small events are masked by occasional vejy 
large events.

Data already compiled have included bulletins from the US National Oceanic and 
Atmospheric Administration, NOESAR and lASA; detection logs from NORSAR, lASA, 
Yellowknife, fegfors, and Warramunga; arrival times and amplitude measurements for 
Warramunga, Guarihidinaur, Canadian network stations, and other measurements reported 
to NOAA. Film records of selected WSSN stations u/ill also be utilized and eveiy 
attempt will be made to reprocess array data for possible events not originally 
reported by the arrays. For the first time we will be in a position to accumulate
a single list of events which will f o m  a common and agreed data base for comparative
studies, almost an impossibility up to this time.

It is anticipated that the work will he completed by October, 1972 at which time 
the results will he distributed by Lincoln Laboratoiy to all participants and other 
interested vrorkers.'

Future Communications Systems and Data Analysis
One of the important issues which was mentioned in оггг earlier paper (CCD 330) 

was that optimum verification system performance requires a good deal of operating
experience before it is actually achieved, and is ciucially dependent, on the quality
of system management. Preliminary results of the multi-national cooperative experiment 
is revealing that there are likely to be as many as tv/enty thousand events above m^ 4*0 
per year. This-will pose a data management and processing problem of major proportions.

The approach to this problem which the US is now undertaking will have three facets. 
First, each high quality station or: array will have a comprehensive signal processing 
system including techniques for maximizing signal-to-noise ratios for various wave 
..types, azimuths, and frequency bands; automatic event detection; signal editing and 
storage; and a means of reprocessing data on request.



Second, there should Ъе regular hut not necessarily real time transmission of 
processed data from the individual station to an analysis center or centers. Modern 
satellite communication systems, already in existence and commercially available at 
economic rates, have^made communications on a worldwide basis simple in principle.
A. map of current ground stations and the three COMSAT satellites is shown in Figure 9* 
They possess the unique advantage in a worldwide seismic monitoring context that the 
data would be available to all who would wish to use it, the only requirement being a 
linlc to a satellite communj-cations ground station. Simple thou^ the concepts may be, 
.many details must be investigated. These include data format; the means of 
interfacing with the satellite link; data rate, including trade offs between continuous 
low rate and short bursts of h i ^  rate transmission of accumulated data; and sufficient 
two-%ray transmission to permit data to be extracted from as well as deposited in the 
data bank.

Third, consideration will have to be given to the functions of the data bank and 
central data analysis centers. The important seismic parameters for an operating 
system will have to be specified, such as location, time of origin, depth, magnitudes, 
spectzal data and other possible discriminant material, and improved means for computing 
them will have to be developed to handle the great numbers of events which occur 
worldwide. The development of the I'ecently operational network of interacting
computers - called the AEPAliET ~ encourages us to explore these possibilities without 
being limited by computers. This net provides h i ^  quality remote access to a
number of large special and general purpose computers in the United States. The
Seismic Array Analysis Center (SAAC) in Alexandria, Virginia, is linked to this net, 
and this provides the Center with the capability of utilizing the largest and most 
sophisticated computing facilities available. A further development which promises 
to be more valuable from the point of view of a data bank is a mass storage device

T O
having a capacity of approximately 10 ** bits of data. This is adequate to store the 
unedited data from 25 nine-element long period arrays operating for approximately 
three years.

Seismic Instrumentation
The results of recent research make it important to review our current thinking 

on seismic instrumentation. The results obtained from the Very Long Period Experiment 
seem to indicate that rather than restricting analysis to periods of 20 or 40 seconds, 
it seems much more profitable to use as broa'dband data as possible. An extension of 
the pass band of long-period instruments is indicated by the fact that earthquakes
occurring within 20° have a richer frequency spectrum in the region of 12-14 seconds
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than at greater distances. There is a prospect, therefore, of seeing relatively short 
range earthquakes against the background of the coda from a large earthquake whose 
dominant period is likely to be of the order of 20 seconds. These facts combine to 
suggest that in future research we should record broadband from hbout 10 to 50 seconds.

Recent research has been devoted to develop a reliable broadband instrument. 
Hitherto, analog recording has precluded the realization of the potential of the 
broadband instrument since instiument band passes were designed to eliminate seismic 
noise, specifically at the 6-second and 18-second microseismic peaks. With the 
introduction of digital recording, the large dynamic range can be exploited and the 
prewhitening of the noise by analog filtering avoided.

An instiument with a good response curve from periods of one second to d.c. has 
been constructed. This essentially means that this instrument, with digital recording, 
and perhaps notched filtering to remove the 6-second .microseismic peak, has the 
potential of obtaining data presently obtained by both long and short-period instruments. 
The instrument can be packaged in a way that it contains its own temperature and 
pressure environment and, in addition, is small enough for use in a 7-in.ch diameter 
borehole. This latter feature is of considerable importance because it opens up 
the attractive possibility of economically deploying instruments below the zone of 
locally-generated atmospherically-induced'earth noise. The horizontal components of 
the long period (t '!> 20 seconds) earth noise are particularly sensitive to deep 
burial, and it is the noise in these co.mponents which at surface sites severely 
inhibits the detect..on of potentially usefu'! Love waves. The noise is not only high 
in these components at the surface but is highly unstable due to storms and diurnal 
changes due to atmospheric loading causing earth tilt. Love waves have been less 
investigated for this reason.

The instrument and other similar new developments are currently being evaluated 
at the Tonto Forest Observatoiy alongside more conventional long-period instruments 
in surface vaults. A borehole experiment will he undertaken to establish the 
advantagës to he gained operationally from the deployment of this seismometer at 
depths up to 5sООО feet, particularly to explore the utility of Love wave data as a 
factor in seismic discrimination.

Improved Seismic Research Netvrorks
Studies of identification criteria which have been conducted to date reveal 

deficiencies in the data base available for research. For example, the previously 
described events in Asia.having low ratios are so remote from the large arrays
and from all but one of the stations of the Veiy Long Period Elxperiment that only



limited information can Ъе obtained from these stations. In addition, some other 
promising criteria v/hich mi^t identify these evenhs (e.g. Wadati's'-method for 
determining focal depth using S-P [Ref. 5]) require-high quality data recorded within 
several degrees of the source. Valuable as they are for most general seismological 
studies, data from standard WWBSH stations are inadequate to support the desired 
research. In particular, the stations do not have sufficient effective gain to 
record ;data from tho low magnitude events of interest, and the photographic recordings 
are not suitable for the necessary computer analyses.

As a consequence of these considea/ations, and as an adjunct to the communications 
study and other studies related to the consideration of monitoring a test ban, the US 
is planning a program for selectively upgrading selected WWSS^ stations. Sites wquld 
he chosen at locations where they can he expected to produce data needed for imirartant 
investigations. Small arrays may he needed at a few locations to attyin nqcessaiy 
defection thresholds and to assist in mixed event separation. Digital recorders vdll 
be needed for h i ^  dynamic range and efficient analysis. As currently envisioned, 
about 20 stations of the WSSN might he improved with advantage. Planning is, at 
present, in the preliminary stages and hence cannot he reported to the Conferonce at 
this time. -

Counter-Evasion Research
The principal objective of the research program into evasion techniques is to 

devise measures-vhich can he incorporated into seismic verification schemes to detect, 
and thereby deter, possible attempts to test clandestinely.. It is important to 
determine the quantity and character of seismic data v/hich will sufficiently deter such 
testing and to design a seismic verification system ;/hich meets those spécifications.

A number of new approaches to the evasion prohlem are being examined using spectral 
analysis of both long and short-period data as v/ell as hroadband signals. Further 
research, on coda suppressions as a means of limiting testing opportunities is required. 
Performance comparisons need to he made for various beamforming techniques, filters, 
and spectral processors as a means of separating and identifying events. Continued . 
work on short-period discriminants is required since this may prove to'he the only 
useful positive counte.-v-evasion approach at low magnitude levels. Network 
characteristics, particularly-station location, may he able to reduce the likelihood 
of successful evasion hy simulating an earthquake or hiding the explosion signal in 
the coda of a natural event. Research on these subjects is continuing.
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Original: ENGjISH

ITALY
Working Paper on the problam of reorganization of the 

negotiating structures in the disarmament field

Duriiag the informal meeting held on 16 August 1972 at the request of the 
delegation of Mexico, the delegation of Italy submitted to the Committee some views on 
the problem of the reorganization of the negotiating stróctures in the disaimament 
field.

These views are set forth in the present working paper for further consideration 
by the Committee.
1. The Italian delegation believes that the present structure of CCD, which inter alia 
makes the participation of China and Prance more difficult, may not fully meet the 
requirements of the multilateral negotiating body of the future in the disarmament 
field. Structural changes, whether in the composition of CCD or in its rules of 
procedures, are, therefore, essential if we are to breathe new life into the 
multilateral negotiations.

It is not therefore a question of whether there should, be reorganization, but 
rather of how and when. To find the right answer to these questions, which relate to 
the real practical aspects of our problem, we must start from a premise which seems to 
us unquestionable: that the multilateral organ for disarmament negotiations cannot
fulfil its task unless it includes, among its members, all the ijolitically and 
militarily important Powers and, in particular, all the nuclear Powers. Any
reorganization of structures and procedures must therefore be conceived m t h  a view of
securing, as a first an.d essential requirement, the participation of China and Prance 
in such a multilateral organ. Now, the fact must be faced that not only is there no 
tangible indication of any readiness on the part of those two Powers to participate in
the work of CCD, but there is no evidence to suggest that any reorganization of CCD
would induce them, at least today, to review their position. In fact, we can hardly 
see how the structural and procedural changes on which we might try, a,t this stage, to 
reach a consensus in our Committee could, by themselves alone, make China and Prance



change their attitude to CCD. Therefore, if changes in the organization of CCD are 
undertaken without any evidence as to what would be the attitude of these two Powers 
there is a risk that such a reorganization v/ould fail in its most important objective, 
which is to bring them into the multilateral disarmament negotiations and, in the same 
time, that it might weaken the efficiency of the present negotiating body.
2. This does not mean-that the problem of reorganizing the negotiating structures in 
the disarmament field should he shelved. The problem exists and needs a Solution. In 
our opinion, such solution could be sought in connexion v/ith the forthcoming 
discussions on the proposal of convening a world disarmament confeirence.

¥e believe that with adequate preparation a world disarmament conference could, at 
the appropriate time, promote positive developments in the action for disarmament; and 
we consider that, for scund operational reasons, the task of preparing such a conference 
should he entrusted to a qualified coçimittee of restricted membership. The very 
establishment of this committee could give us the key not only for the fruitful 
preparation of a world disaimament conference but also for the struct-ural reorganization 
of the multilateral negotiating body.

In our opinion, the preparatory committee would best he able to carry out its tasks 
to the full only if its membership does not exceed 30 or, at the very most, 35 States; 
if it includes all the nuclear Pov/ers, and if it is based not so much on simple 
criteria of geographical distribution, which'do not always correspond to the peculiar 
nature of disarmament problems, but rather on the criteria of realistic political and 
militaiy balance on which the composition of CCD itself is based. To our mind, the 
most practical solution would be for the preparatory committee to comprise all those 
States now participating in the vrorks of CCD, v/hich could thus contribute their 
knowledge and experience of multilateral disarmament negotiations, as well as China 
and Prance and any other countries v/hich it might be felt necessary to include, in 
order to take account of new developments in the international community.

If CCD, in its present composition does not. meet the necessary requirements to 
become the preparatoiy committee of a world disarmament conference, on the other hand, 
the establishment of a new body might create a replica or a rival of CCD, and, in any 
case, would raise the problem of the relationship betv/een two mivltilateral organs both 
operating in the disarmament field: namely CCD and the WDC preparatoiy committee.



If we go to the heart of this prohlem we cannot help recognizing that the 
coexistence of two multilateral restricted bodies in the disaomiament field woofLd not be 
a realistic solution. Once an organ that includes all the nuclear Powers is 
constituted for the pvirpose of preparing the ground for a WDC which' will have to deal 
with all the major problems of disarmament and formulate the essential guidelines for 
their solutions, such an organ will inevitably depri'^e CCD of its political importance 
and thereby impair its practical effectiveness as a negotiating body. To put it more 
clearly, v/e believe there can he no coexistence of two organs without one becoming 
overshadowed and, sooner or later, being eliminated hy the other.

Accordingly, if a realistic solution is to he found it v/ill mean, in our view, ;i, 
choice between two options;
- either CCD becomes the preparatory committee of WDC —  hut this may not solve the 
crucial prohlem of securing the participation of China and Prance in the preparation 
for таС;
- or the new preparatory qommittee of WDC, established on the basis of the criteria 
we have suggested and including —  therefore —  all the nuclear Powers, assumes also 
the functions of the multilateral negotiating body; in which case the preparatoiy 
organ of WDC v/ould itself become a new CCD, not duplicating hut replacing our present 
Committee. In our opinion, this latter option offers the most practical approach to 
the problem of the reorganization of the negotiating structures in the light of today's 
political realities.

In other words, we believe that the prohlem of establishing a preparatory committee 
for a WDC, along the lines above suggested, and the prohlem of reorganizing a 
negotiating hody in thé disarmament field would thus he merged into one.
3 . Of course, this approach does not rule out the possibility of making, in the 
meantime, some pragmatic improvement in our procedure as, for instance, the establishment 
of ad hoc groups to study specific issues, thus making for a more efficient and flexible 
working method, along the lines indicated in the statement of the representative from 
Italy of 7 llarch 1972 (CCD/PV/547),
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1. The Secretary-General (545th meeting, 29 Februáry)
Mr. Chairman, while disarmament is of vital interest to all peoples and to every 

member of the United Nations, I share the oft-repeated viev/ of my distinguished 
predecessor underlining the importance of the participation in disarmament negotiations 
of all the militarily most important States v/hich as permanent members of the Security- 
Council have —  according to the Charter of the United Nations — primary responsibility 
for the maintenance of international peace and securitj/ in which progress in disarmament 
is such a vital element.

As far as the participation of China in disarmament negotiations is concerned, a 
new situation has been created by the restoration of the lav/ful rights of the People's 
Republic of China in the United Nations, its subsequent entry in the organization and 
participation in its various activities.

This nev/ situation was reflected in the disarmament debates during the 26th session 
of the General Assembly during which a practically unanimous v/ish was expressed by those 
delegations which spoke on the subject -underlining the desirability of the participation 
of China and Prance in disarmament negotiations.

I have thought it appropriate to bring these facts to the Icnov/ledge of the 
representati-v-es of the Governments concerned.

îir. Chairman, it is my firm conviction that it is of paramount importance that 
China and France be associated with the disarmament negotiations. I hope that serious 
consideration vrould be given to tliis matter in order to ensure the participation of 
these tv/o Pov/ers in the disarmament negotiations.
2. United States (545th meeting, 29 February)

Last fall at the UN General Assembly there was considerable discussion about the 
framework and functioning of multilateral arms-control talks and negotiations. To a 
degree that v/e have not seen dui’ing the past decade, representatives at the 
General Assembly attempted to assess how multilateral discussion of the vital issues 
of arms control and disarmament might best be conducted-

Á number of the members of this Committee suggested last fall that it-v/as time 
for a reassessment of the procedures we have followed in this Committee. I v/ould 
therefore, at the outset of our session, like to set forth the general approach of our 
delegation.



The United States attaches importance to the maintenance of an effective, expert, 
and experienced body of a reasonably limited size for the purpose of multilatéraï arms 
control and disarmament negotiations. This is a longstanding position of my 
Government,- It is a position based on vdiat seems to us to be common sense about 
arms-control talks.

The need for experience, and thus for consistency of memhership, derives from the 
extreme complexity and difficulty of the subject ma,tter. These iôsues require an 
appreciation of scientific and technical developments¿ of a wide range of military and 
other governmental activities, and of the functioning of a number of important 
international organ!zations,

The need 'for a conference of limited size comes not from any desire for 
exclusivity, but rather from the dynamics of the process of developing hroadly-acceptable 
restrafhts on armaments. In a v/orld of sovereign States, arms limitations cannot be 
imposed hy any countries or hy any g r o u p T h e y  cannot he legislated hy a majority 
vote. Any multilateral aims-control treaty involves the working out of a favourable 
consensus on a particular measure and the development of agreement on the points to be 
embodied in a treaty.

Given the need for limited size, it is important that the multilateral arms-
control foium be broadly representative of our complex world. It must be representative
of various geographic regions, and of various political and military groups. It should
include major military and economic Pov/ers. In thiŝ  regard \re have placed on record,

; -

both here and at New York, the fact that we would welcome the participation of all 
nuclear-v/eapon States in arms-control and aisarmament efforts in a manner satisfactory 
to all those States and in a manner reflecting the interests and concerns as well of 
non-nuclear-weapon States.

As to procedures, it seems to us desirable that they should, be as simple and 
informal as possible; that they provide a framev/ork for a businesslike exchange of 
views both on-the-record and in private talks; and that they aim to avoid sitomtions 
in which valuable time would he consumed by procedural v/rangling,
3 . Mexico (545tb meeting, 29 Pehruary)
3 , Eeorganizatioh of the Conference of the Committee on Disarmament

One of the most important resolutions adopted by the General Assembly at its last 
session v/as undoubtedly resolution 2833 (XXVl), which v/as intended to pave the way for 
a World Disarmament Conference,



In that resolution —  which, it is worth reconsidering, was adopted hy 
acclamation —  the Assembly emphasized the responsibility of the United Nations under 
the Charter for dis rmament and the consolidation of peace. It reaffirmed that all 
peoples df the world had a vital interest in the success of disarmament negotiations,, 
and that it was therefore imperative that all States should exert further efforts for 
the adoption of effective measures of disarmament and, more particularly, nuclear 
disarmament. It further declared that a world disamament conference coxiLd promote 
and facilitate the realization of such alms.

The operative part of the resolution speaks of taking "immediate steps". All 
States are invited to communicate to the Secretary-General "before 31 August 1972" 
their views and suggestions on any relevant-questions relating to the convening of a 
world disarmament conference open to all States. The Secretary-General is requested 
to submit to the General Assembly at its next session a report containing the views 
and suggestions communicated to him; and the Assembly decides to include an item 
entitled "World Disarmament Conference" in the agenda for its next session.

This resolution, together with the view which clearly prevailed in the discussions 
held on the subject in the plenary Assembly, enables us to conclude xglthout hesitation 
that the World Disarmament Conference will certainly be convened by the United Nations; 
the only questions left outstanding are of the kind enumerated in operative paragraph 2 
of the resolution: - the agenda, site and date, and the procedures to be adopted for 
carrying out the preparatory work.

In connexion with this latter point —  that is to say, the conscientious preparatory 
work which will probably begin immediately after the end of the Assembly's twenty-seventh 
session —  it will be necessary to define in good time the part which can be played by 
the Disarmament Commission or by this Committee or by both bodies.

We shoilLd bear in mind, further, that it is almost certain that the conference 
will have to decide whether to set up a peimianent negotiating body and, if so, what 
its composition and functions shall be.

In the light of what I have said, and bearing in mind that the entry of the 
People's Republic of China into the United Nations has introduced a new element of 
prime importance for disarmament negotiations, we feel that the time has f*ome to start 
thinking about the changes which will have to be made in this Committee if we want it 
to be able to contribute to the preparation of a world disarmament conference, and if 
we want to create favourable conditions for its continued existence as a negotiating 
organ.



My delegation believes that these changes should cover the Coinmittee's composition 
as vrell as the procedure it follows in its work.

With regard to the Comniittee's composition; since two nuclear Powers —  France and 
the People's Republic of China —  are not represented on it, although France has had a 
place reserved for it since the outset, I do- not think that for ihe present we can go 
further than to ejçress our complete readiness to increase the Committee's membership at 
the earliest possible moment in a manner satisfactory to all, and, of course, with the 
approval of the United Nations, as when our numbers were increased in 1969.

With regard to procedure, on the other hand, we think that no time should be lost 
in beginning —  by the system of infoiraal meetings, which as you knov/, has come to form 
part of the norm^ working of the Cominittee — ,to study what chahges ought to be made 
in our procedure in order not only to enable, our Committee to work, more effectively ■ 
and reflect more faithfully;the basic principle of the sovereign equality of States, 
but also to give it a better chance of enlisting the active participation in its work of 
all the nuclear Powerè.

In this connexion — ■ as I ventured to point out in the Plenary Meeting of the 
General Assembly on 22 November 1971 during the discussion on the World Disarmament 
Conference —  the first reform should consist in abolishing the -unusual practice of 
.co-chairmanship and replacing it either by the annual election of a chairmaia, ■ as in 
a number of United Nations bodies including the Internátional Law Commission, or by a
rotational system by which a new member becomes chairman each month, as in the Security
Council. If the system of annual elections is adopted, we be:.leve that the chairman 
should.always be chosen from the non-nuclear States.- The reason why we think this 
reform worthy of consideration Is: very obvious: there is plainly, so long as the
practice of co-chairraanship continués, not the slightest chance that France or the 
People's Republic of China will take their places amongst us.

A number of concrete suggestions concerning various other desirable procedural 
reforms are made in the working document which the-Mexican delegation submitted to this 
Coïïïïïiittee on 5 March 1970 (CCD/277). Among the reforms proposed in that document which 
have lost none of their relevance, I shall merely mention the suggestion that the 
Cornmittee Secretariat, which is provided by international officials of the United Nations 
Secretariat, should participate more fully in pireparing the Committee's report.
4. Canada (546th meeting. 2 March)

At the last session of 'the General Assembly we and other members of this Committee
made clear our belief that it is desirable to include China and France in disarmament 
deliberations. We believe all five principal military Powers should participátc in



efforts to halt•the arias race, particularly as these Powers also constitute the 
permanent membership of the Security Council, which has ultimate responsibility for the 
world's security

While I do not propose today to comment on other issues on the agenda of this 
Committee, before concluding I should like to turn very briefly to the question of the 
organization and procedures of the Conference of the Committee on Disarmament, Various 
representatives have suggested that these will need to be modified in order to laake the 
Conference of the Committee on Disarmament the kind of arms-control and disarmament 
negotiating forum in which all nuclear Powers can partlcipaté. Canada shares the view 
that, to be effective, the measures negotiated in this Committee must be agreed to and 
Implemeated by the world's major military Powers; our chances of ultimately succeeding 
will be increased if a way can be found to associate all of them with our work. : But we 
believetyhat this is a delicate probleid which must be approached with the utmost tact, 
discretion and deliberation.

Let; us not stop the bus until we are sure that there are some more passengers to be 
picked up. Meanwhile, let us progress as far as possible, beginning with the issue of 
nuclear-weapons tests. We will obviously also wish to discuss such other issues as a 
ban on the development, production and stockpiling of chemical weapons; further steps 
to ensure that the arms race does not spread into new environments; and limitations on 
the arms race in so-called conventional weapons. We know where we should begin; let 
us lose no time in getting on with the job.
5. United Kingdom (546th meeting, 2 Mairch)'

Cn the other hand, there are practical limits to the extent to which there can be 
universal participation in the negotiation of —  as.opposed to the adherence to —  
arms-control measures. Detailed negotiations need to be entrusted to a small but 
fully competent group. The Conference of the Committee on Disarmament is compact and 
its composition carefully balanced. Membership does not rotate, nor do members vote, 
or veto. They operate by consensus and compromise. The Conference of the Committee 
on Disarmament could no doubt be slightly enlarged without losing these essential 
attributes. Indeed, without the participation of France and China the Conference 
cannot be regarded as truly representative of the world community as a whole nor of 
the realities of military strength. My delegation certainly hopes that in the course



of time these two nations will consider it to be in their own interests as wqll as ours 
that they should join us in disarmaiaent deliberations. May I take this opportunity to 
say how much щу delegation applauds and appreciates the measured way in which the 
Secretary-General expressed very similar thoughts in this message to us last Tuesday?
I look forward too to a solution to the German problem which would permit appropriate 
representation of the German nation. But it would, I believe, be futile and self- 
defeating for us here and now to try to force the pace on these issues. For the 
reasons I have given it will be understood that my delegation does not subscribe to some 
of the ideas e::фosed to us on Tuesday by the distinguished representative of Mexico.

It is right that we should have these matters in mind; but we should be carefifL
not to destroy the proven forum we have at present before being certain that particular
changes really would bring about the expansion in the Committee's membership which seems
to us desirable and which would make it a more effective body. It is in my view

  ♦important that we should ensure that those special skills and techniques that we have 
elaborated over the years should be kept intact until such time as China, France and 
Germany may become associated with oUr deliberations. In this way we should make our 
subsequent discussions more effective. When I say effective, I mean effective in the 
long term, since in the short term the advent of powerful new members to our body 
could well make the negotiation of agreements an even more complex task than it has 
been in the past.

In concrete terms, I suggest that this means that the Conference of the Committee 
on Disarmament must go on with its work, and that it should for the present do so 
substantially as it is now constituted. It ijust search diligently for convergence of 
interests of all its members. It has shown that it is good at compromise once the 
bare bones of agreement have been settled. We must now learn to be equally effective 
in producing, more quickly and over a wider range of subjects, such central compromises 
from wliich agreements can be hammered out.
6, Japan (547th meeting, 7 March)

The period 1970 to 1980 has been designated Disarmament Decade; and I should like 
to point out here that conditions are becoming Increasingly more favourable for us to 
perform the task which has been assigned to us. The Government of the People's 
Republic of Chi na took its seat in the United Nations.at the General. Assembly hèld last



year and, as a result, all the nuclear-weapon States are now taking part in the 
discussions of the General Assembly of the United Nations, one of the principal forums 
for disarmament negotiations. It is a matt or of созшоп knowledge that one of the major 
obstacles to progress in nuclear disarmament, which is, of course, the most urgent and 
vital subject for disarmament talks, has been the fact that not all nuclear-weapon States 
were participating in such disarmement talks. My delegation has on several occasions in 
the past called for the participation of the Government of the People's Republic of China 
on this Committee. Now that the Government of the People's Republic of China has its seat 
in the United Nations, we wish to renew our call for them to participate at the earliest 
possible date in this Committee wliich is closely associated with the United Nations and 
which is a major organ for disarmament negotiations. ¥e .also hope that the Government 
of the Republic of France, which is a member State of this Committee but which has not so 
fai’ joined in this Committee's discussions, will come to take her seat here. I highly 
appreciate the initiative taken by our distinguished Secretary-General, the Honourable 
Kurt Waldheim, on the question of the participation of these two nuclear-weapon States 
in 'the disarmament negotiations, and urge that member States of this Committee should 
commence sincere consultations among themselves as soon as possible in order to hasten 
especially the participation of the Government of the People's Republic of China in 
discussions on the problems of disarmament in this Committee.
7. Italy (547th meeting, 7 March)

In our changing world, I feel it important that this Conference should affirm its 
rightful place as the forum of negotiation on disarmament problems, in order to avert 
the temptation to seek elsewhere for a body which already exists and has already shoim 
ample proof - of its effectiveness.

I therefore see the need for twofold action on the part of the CCD; tireless 
pursuit of the. negotiations it has been conducting for some years on a number of 
collateral measures; and a sharper realization of the political realities of the 
moment. It is indisputable that the absence from this table of the represéntatives 
of two Powers which are peimianent members of the Security Council and, because of 
the extent of their armaments and the weight of their influence, pláy important parts 
on the. world, stage weakens and dipiinishes the results of all our efforts. Their 
presence would not only impart a strong impetus to our work but also fully equip this 
Conference to play a preparatory part in the organization of a world disarmament 
conference.



Many if not laost delegations, at Geneva and in New York, have favoured the 
participation of China and France in the work of this Committee; their statements, 
though numerous, reflect particular points of view. I therefore feel that the time has 
come for this Committee to express clearly, in a manner and at a time to be agreed, its 
conviction of the need for these two Powers to fill their place among us at the earliest 
opportunity, and to take the necessary steps to facilitate their introduction.

Naturally, no delegation present here would wish to force the course of events; 
any attempt to do so would prove futile, since history takes no account of what is done

■ i , ;
behind its backl I nevertheless believe that a collective demonstration of this 
unanimous desire of the Committee would dispel any possible misvmderstanding about our 
true intentions and at the same time show the world that we are aware of the réalities 
of our day. Moreover, we should no longer need to waste precious time in discussing a 
veiy important and delicate subject, but should be able to concentrate without delay on 
the urgent tasks which await us........ We suggest once again the idea of a working
group precisely becavise we feel that the methods to be ençloyed should he dictated by 
the actual natvzre of the problems to be discussed, so as to obtain the best results by 
the most appropriate means.

This brings us to the question of the Committee's structure and procedures, which 
have been under review for some time. There is no need to stress the delicacy of the 
question of reorganizing the Committee, particularly since a number of delegations hold 
that reform of the Committee's structures would facilitate tlie participation of Prance : 
and China in our work.

It would therefore be desirable for det iled exchanges of /lews on this question 
between delegations to take place at the present session, so that the most suitable 
proposals may receive timely considera.tion. Meanwhile I think that the Committee 
might nevertheless, without too much difficulty, make de facto some improvements in its 
methods of work which would facilitate the adoption of more substantial changes later. 
For instance, we feel that the estahlishment, where the need arises,of small working 
groups to examine in close co-operation with the Committee and Under its strict control 
those excessively technical aspects of our work which call for close and uninçeded 
discussion might make our work more efficient. In all international conferences the 
working, group has always been the spearhead of progress. Without this essentially 
democratic institution, organizations may stagnate, or at best drag their feet under a 
yoke of procedure and bureaucracy.



8. Yugoslavia (548th meeting, 9 March)
May I 'benefit by this opportunity to point now to several factors which, according 

to our view, characterize the present session of the Conference of the Committee on 
Disarmament and to some extent make it transitory?

First, we entirely agree with the statement made by the United Nations 
Secretary-GeneraJ to this Committee on 29 February 1972: "As far as the participation
of China in disarmament negotiations is concerned, a new situation has been created by 
the restoration of the lawful rights of the People's Republic of Cb_Lna in the 
United Nations, its,subsequent entry in the organization and participation in its 
various activities".

The other factor of importance for the work of this Committee is the adoption by 
the General Assembly of resolution 2833 (XXVl) on the convening of a world disarmament 
conference open to all States. The process of the preparations for this conference 
will actually begin by the rpplies of governments elaborating their views and suggestions 
on basic questions relating to the Conference, which should be communicanted to the 
Secretary-General prior to 31 August 1972. This process v;ill be continued in a more 
elaborate manner at the forthcoming 27th Session of the General Assembly. In this 
connexion it will also be necessary to consider the role which the United Nations 
Commission on Disarmaiiient would have to perform with a view to enabling a number of 
countries to contribute actively to the preparations for this Conference, However, 
regardless of what foims and in what forums the preparations for this Conference take 
place, they cannot but influence the work of this Committee and its adequate adaptation 
to the situation which will arise therefrom.

There is another element which must be taken into closer account when dealing with 
multilateral negotiations on disarmament. It is quite certain tha.t all nuclear and 
major military Powers should take part in such negotia.tions in order to make them 
successful. It is also important to mention thal considorslion of the disarmament 
question is of vital interest to all other nations and countries in the world. .
Therefore the composition of the negotiating body, with regard to all considerations 
for its effectiveness, should necesse.rily reflect this characteristic of the present 
world.

Thereforewe believe that this Committee is invited to consider in a most appropriate 
way the question of the structure and composition of the multilateral negotiating body. 
The desire to act in that direction were expressed at the last session of the



United Nations General Assembly by the majority of participants in the debate on 
disarmament. It is to be expected that the next session of the Assembly cannot avoid 
taking appropriate action to this end.

Along with the question of what composition of the negotiating' body v/ould best 
reflect contemporary international relations and at the same time provide the most 
effective,, way of negotiation and decision-making, the question of the adequate procedure 
and method of work is also of importance. These tv/o questions are in our view inter
dependent. The distinguished representative of Canada, Mr, Ignatieff, said in his 
statement of 2 March, using a figure of speech: "Let us not stop the bus until we are
sure that there are some more passengers to be picked up." Could I be permitted,
Mr. Chairman, to put this phrase in the following context; "Let us overhaul this bus 
and make it more up to date, so that it wovfLd be prepared to pick up new passengers"?

We believe, as the distinguished representative of Mexico put it in his statement 
on 29 February, that, the time is ripe to examine without delay certain procedural, 
administrative and organizational questions of the work of the Committee in order better 
to satisfy present requirements. In this connexion v/e could address to ovirselves a 
variety of questions.

WovfLd not the work of this Committee be more effective if a precise agenda for each 
session were fixed, so that the necessary selection of priorities wovfLd be made, thus 
securing greater concentration of activities in the given period?

Would not the creation of working groups on concrete issues assist this Committee 
to facilitate and speed up its decision-making process, as the distinguished 
representative of Italy so ably put it in his statement on 7 March?

WovfLd not the Comrnittee's work likewise be more successfifL if interested countries 
not members of the Committee were given the opportunity from time to time to present 
their views on questions under discussion in the Committee, and to submit their 
svaggestions and proposals?

Discontinuance of the institution of co-chairmanship wovfLd not in any way diminish 
the role of the two major Powers, either in this Committee or in any other negotiating 
body. - We are convinced, however, that it could contribute to an increase of 
responsibility of other participants in the Committee and at the same time better 
reflect the basic principle of the sovereign equality of States.



A further noteworthy contribution to improvement of the functioning of the Committee 
would in our view be the appointment of a rapporteur or establishment of a similar 
institution which, assisted by the Secretariat of the Committee, would prepare the 
report which is to be submitted to the General Assembly after the approval of the 
Committee as a whole has been given.

delegation considers that in the course of this year's session our Committee 
will be in a position to give adequate answers to the urgent questions we have been 
faced with.
9. Bulgaria (549th meeting, 14 liafch)

I should now like to comment on a subject which is undoubtedly of major importance, 
since it concern,s the future of this Committee, which in the general view has deserved 
to be considered a most valuable instrument.

There is no doubt that the international situation has undergone marked changes 
during the past ten years and is still doing so. New situations and important factors 
are continually arising in intemational life.

As a number of delegates have noted at earlier meetings, this tenth anniversary 
coincides with a growing interest in the Committee's activities an.d their prospects.
There are many reasons for this iixter*est. № e y  are rooted in what has been rightly 
termed the return of a sense of the urgency of disarmament problems; a favourable 
political atmosphere and conditions; and certain events of un-asual importance, such as 
the trend towards a relaxation of tension in Europe, general support for the idea of 
convening a'world disarmament conference, the appea.rance of new factors on the 
international scene, and the hope of bringing to a successful conclusion the 
negotiations on the limitation of nuclear systems of defence and offence.

Two encouraging developments, vre believe, are the growing interest in disarmament, 
and the deteimiination of the majority of countries to contribute to the solution of its 
problems. Accordingly this potential must be used to reaffirm and strengthen the vast 
ntóvement in favour of disarmament which is taking foim both in the United Nations and 
everywhere else in the world. ■

In this respect the discussion on the convening of a world disarmament conference 
has been extremely constructive.

We consider that all these phenomena together lay the ground for .a positive y 
development of the idea of changes that ought to he made in both the structure and' .the 
procedur-es of negotiation on disarmament. Since this negotiation is a continuous - 
process which forms part ..of a. constantly-changing situation, it is only natural to 
admit, accept and proBXote such changes.



¥e therefore believe that the question of changes in the present composition,.: 
structure and procedures of the Committee must be regarded as an entirely natural one. 
Like other delegations v/hich have expressed views on this matter and have made certain 
suggestions, v/e hope that any changes that are. found advisable and necessaiy will stem 
primarily from a desire to reaffirm the authority of the body responsible for 
negotiation on disarmament, to make it more vital, to broaden its outlook, to accelerate 
its vrork-and to increase its productivity.

In this connexion and for very obvious reasons, the participation of the 
People ' s Republic of China and Prance in the Committee ' s work is the first qp,est,ion 
which comes to mind. The Bulgarian delegation maintains a favourable position of 
principle on this question, and is convinced that the co-operation of all countries and, 
in particular, all the nuclear Powers is absoluteljp essential for the solution of 
disarmament problems, the chief of which in the atomic age is the problem of nuclear 
disarmament.

My delegation approaches these questions with an open mind but is convinced that 
we must v/ork towards the goal which has always been that of the great majority of the 
members of this Committee: to find the best solutions acceptai)le to all and never-
forget— and here I should like to use the vrards of the representative of Canada,
Mr. Ignatieff—  that this is a delicate problem v/hich must be approached with the 
utmost tact, discretion and délibérâtioq.

In this connexion v/e note v/ith satisfaction that certain opinions we have heard 
expressed at previous meetings of the Committee and in personal contacts take full 
account of the delicate nature of the probl m. It is, v/e bel., eve, encouraging to know 
that the members of the Committee intend to discuss these problems in a spirit of 
understanding and refrain altogether from useless polemics.

We also hope that this discussion will not prevent us from attempting to solve the 
urgent problems v/hich have been submitted to us by the General Assembly for consideration 
ii. priority and v/hich rela.te to a comprehensive ban on chemical weapons and underground 
nuclear tests. Progress in this area would in our opinion be the best means of 
reaffirming the role of this Committee and of serving the cause of disarmament.
10. Czechoslovakia {350th meeting, l6 March)
By this v/e do not wish to say that the Committee is a perfect one in all its aspects 
and that we are opposed to any change in that or other direction. Yet what we are 
opposed to is every kind of hurried and unstudied action that would after all bring



solution to nothing and that might get into jeopardy only what has remained and 
continues to remain the most positive aspects of the Committee. What we want to make 
clear already now is that Czechoslovakia favours the participation in our Committee of 
all nuclear-weapon States as well as of both German States.
11. Romania (530th meeting, l6 March)

The present session of the Committee on Disarmament coincides with some profound 
transformations and innovations on the world stage, when the principles of peace and 
co-operation are being ever more vigorously affirmed and the participation of all States 
in international life is being intensified. These are phenomena of immense significance 
for attempts to solve the grave problems now confronting the whole world, of which 
disarmament is one of the most outstanding .....
... All nations are vitally interested in the prohibition and destiuction of nuclear 
weapons, the adoption of effective disarmament measures, and real progress towards 
general disarmament. The satisfaction of their legitimate, desire for peace, security, 
progress and well-being depends on their action to attain those objectives.

That is why we should now pass from words to deeds, and from general discussion to 
effective negotiations likely to lead to the adoption of practical disarmament measures.

Consequently this should be a turning point both in the approach to basic 
disarmament problems and in the form and methods of negotiation.

For several years now the Romanian delegation, together with others, has 
emphasized in proposals and suggestions that the Committee must redouble its efforts 
and malee them more effective, and that its structure and working must be impiroved. A 
broad measure of support for this viev; emerged al the tv/enty--sixth session of the 
Genergl Assembly.

In this context the Romanian delegation has a few comments to make concerning the 
forum for disarmament negotiations.

. In our opinion it is essential to identify and agree on generally-acceptable 
measures that vrould result in the establishment of a proper forum for negotiations, 
able to concentrate its efforts most effectively on practical means of prohibiting and 
eliminating nuclear weapons, on.the negotiation of partial disarmament agreements, and 
on real progress tov/ards general disarmament. The first step in that direction is to 
create conditions that will enable all countries, laossessing nuclear weapons to 
participate in the disarmament negotiations.

The prevailing trends in the present-day v/orld and the relentless course of 
international events, which I have already mentioned, suggest that the forum for 
.disarmament negotÍ3.tions should be reorganized on democratic lines, in accordance v/ith 
the principle of equal rights of States, with the prime objective of increasing the 
effectiveness of those negptiations.



To that end, appropriate conditions should he created to enable all the States 
concerned to take part in the disarmament negotiations. It is the duty' of every State 
and every government to contribute to progress towards disarmament; in this great work 
of peace, everyone's contribution is needed and everyone's interests must be respected.

With these considerations in mind, the leadership of the special disarmament 
negotiation hody should also be reorganized. In our opinion its.officers might he 
elected for ea.ch session or annually, in accordance v/ith the system of rotation used 
in the United Nations.'

Of the measures 'likely to ensure that the disarmament negotiations proceed mider 
the bèst conditions and are focussed on the most pressing problems, the essential ones 
are the preparation of a definite agenda in accordance with the resolutions of the 
United Nations General Assemhly and with due régard for the proposals made hy Member 
States, and the ádoption of a specific programme of v/ork for each session based on 
that agenda.

It is particularly important that the negotiation body should he required to tiy
to implement the resolutions of the United Nations General Assemhly and to report to
the Assembly periodically on the outcome of its work.

An esseiatial feature of the procedure of the forum for disarmament negotiations 
must he maintenance and strict application of the principle of adopting decisions by 
consensus of all the participating States at all stages of negotiation.

To malee the work of the forum for disarmament negotiation’more effective, it will
also be very important to establish v/ithin that forum sub-committees or woiking parties 
with the participation of all member countries for studying and negotiating specific 
measures connected with specific categories of -problems, such as nuclear disarmament, 
conventional disarmament, partial disarmament measures and regional disarmament.

These are the views and ideas the Romanian delegation wished to present, at this 
stage of our work, on the question of the disarmament negotiation body. We have 
listened v/ith interest to the remarks and suggestions made hy other delegations and are 
willing to consider carefully all other suggestions and ideas on this subject.
12. Poland (ЗЗТз'Ь meeting, 21 March)

Without overlooking the existence of shortcomings, the fact that disarmament 
negotiations have not yet met the general expectations of the world and that acute 
problems are still unresolved, we should, however, hot belittle the significance of 
what has already been achieved in the not very long history of the existence of this 
Committee. Never before in disarmament negotiations could an international organ be



credited with the conclusion of such a niuaber of agreements. In our view - based on 
the judgement of political realities ~ the Committee has proved a most appropriate, 
effective negotiating body, ref].ecting through its composition in a balanced manner the 
various political trends. As such it is in a position to submit solutions acceptable 
to the large forum of the United Nations. The results of its activities as well as the 
prospects of disarmament in general would, as we have always maûntained, be much 
enhanced by the active participation in disarmament endeavours in our forum and 
elsewhere of the remaining nuclear Powers, China, and Prance, and of other States with 
advanced military potentials like the German Democratic Republic and the Federal 
Republic of Germany. During the course of our debate views were expressed on the 
advisability of considering structural and procedural measures dealing with the 
functioning of the Committee. In our opinion some of these suggestions may in jthe 
appropriate time and conditions be the subject of exchange of views and consideration. 
We should, however, at the same time be careful not to divert our attention from the 
main subjects which by virtue 'of our previous decisions and the General Assembly 
resolutions are listed on the agenda of our Committee.
1 5. India (552nd meeting, 23 March)

Against this background the desire of the international community for the 
participation of Prance and the People's Republic of China in disarmament negotiations 
has only become stronger with the passage of time. It is only to be hoped that such 
participation would become possible in the near fu'ture.

Recently several suggestions have been put foia/ard in regard to the future 
reorganization of .he Conference of the Go. mttee on Disarmarnnt. All such 
suggestions would need to be carefully examined, because' any changes that might be 
agreed upon should have the sole objective of strengthening the Conference of the 
Committee on Disarmament vrith a view to malcing it a more effective instrument of 
negotiation on the problem of disarmament. The cause of disarmament will receive a 
set-back if the work of the Conference of the Comiaittee on Disannament were 
disrupted. It would be difficult, if not impossible, to hold meaningful disarmament 
discussions if a proven forum were to be destroyed or changes made in it on the 
basis of preconceived expectations and wishful anticipation.



1 4. Netherlands ('552nd meeting, 23 Mai'ch)
It would only he commensurate with our-ultimate goal and with the heavy tasks 

before us if all major Powers could decide to take part actively in o*ur disarmement 
negotiations. My delegation associates itself with the hope expressed by many speakers 
that in the course of time China and Prance will consider it to be in. their .ov;n 
interests as v/ell as ours that they should join us in disarmament negotiations-. ¥e 
look forward to the moment at which also the German nation will be represented.

During the disarmament debate in the First Committee last year several wishes wiih 
regard to a' reconstruction of the Committee were formulated. They were basically 
related to the со- Chairmanship and its prerogatives —  including the drafting of the 
annual report of the Committee —  and to the question of the openness of the CoBimitteeo 
It is not my intention to go into details with regard to these subjects. At this stage 
I merely want to state that the Netherlands delegation is willing to approach tliese . 
questions with an open mind., If it should appear, that a departure from past practices 
mi^t contribute to an. '.improvement in credibility :and in acceptibility of the Committee 
as a negotiating foruiD, we would have to be prepared to act v/ith realism and with 
v/illingnes3 to reach the attainable.
15- Mongolia (552hd meeting, 23 March)

During the course o.-f our. deliberations some delegations have suggested that certain 
changes should be introduced in the present composition and procedures of our Committee. 
In principle my delegaticn will not have any objections, to changes made with due acçovmt 
of the ftirther effectiveness of the Committee's activity and its specific nature as a 
negotiat.ing bod;/. However,- some delegations, taking into account the delicacy of the 
problem, have expressed doubts regarding the desirability of malcing any hurried changes. 
It sêëmsto us that the Committee needs more time to find the best possible solution 
Hccep'table to all. As far as the participation of the People's Republic of China and 
France and the two German States is concerned, it is the considered view of my 
Crovernment that all militarily-important States should take an. active part .in disarmar/ont 
efforts. . . .
Тб* Nigeria (55.3rd m-ee-óing. 28 March) -

The other da.y the United Nations Secretary-General paid glov/ing tribute to the 
Committee, referring to it as having "proved to be the most effective and productive 
organ for multilateral arms control and disarmament negotiations available to the 
international commimity". This is an indisputable fact. The Secretary-General's 
tribute, however, does not in any way guarantee the absolute purity and complete



perfection of our Committee. The Committee, like any other human institution for
that matter, is never and can never be perfect, since, as we all know, there is no

\

perfection dn nature. If maximum efficiency and productivity are to he ensui-ed in the 
Committee, it does not appear to me m. out-of-the-way endeavour if members of the 
Committee could now engage in a preliminary exchange of views among themselves on 
possible changes and modifications that could be carried out at the most appropriate 
time in order to realize that objective. In doing this, however, we should endeavour 
to avoid a situation whereby we shall be chasing shadows and not substantial things.

At this exploratory stage, therefore, I would merely wish to express in a brief 
manner our preliminary views on the various aspects of the major areas, that is the 
Committee's structure and procedure, that have now emerged in various statements so far. 
On the composition of the Committee the Nigerian delegation holds the view that "too 
many ’cooks spoil the broth". If and when the Committee is enlarged, we should like 
to see a small hut efficient committee as opposed to a large and unwieldy one.
Whatever the criteria for such an enlargement may be, however, the memhership should 
give adequate consideration to the participation of all nuclear-weapon States, including 
Prance and the People's Republic of China, as well as other States vñth a heavy stake in 
the present mad arms race. Besides, à reasonable balance should- be maintained in 
representation among the western States, the socialist States and the non-aligned and 
other developing countries. A.11 this and perhaps the related question of the 
institution of co-Chairmanship are issues on which our discussions should he rather 
cautious but realistic. We are aiming at perfection in our Committee, and this can 
only come about thr'ugh careful reasoning.

On the procedural pedestal, there are quite a number of issues on which inimediate 
deliberations could lead to a general consensus, having regard to the fact that every 
one of us is eager to see our Committee more efficient and productive than ever. On 
the question of a rapporteur, the Nigerian delegation keeps an open mind. But, as 
far as the programme of work of the Committee is concerned, we feel that early 
consideration should he given to the idea of a prior establishment of a sort of calendar 
of vrork every year to give direction to our vrork. Specific dates for the opening and 
closing of sessions as well as periods of recess and infoimal meetings should feature 
prominently in such a calendar. This becomes particularly necessary in view of the 
fact that many of us are involved in various other activities of the work of the 
United Nations apart from disarmament. Prior indication of dates would no doubt help 
those colleagues in that category to suitably adjust their work programme. On previous



occasions at the General Assembly criticisms have been levelled against the Committee 
for the late receipt of its report by non-member Stales. To obviate such criticisms 
it is my considered opinion that our work should be so organized as to leave ample time 
between the dates of submission of the report of the Committee and the resumption of the 
General Assembly.

The.analogy of the bus is fast gaining ground in our parlance in this Committee.
¥e may neither stop our bus to pick up.any passenger who is not around at the "bus stop", 
nor v/ait indefinitely to completely overhaul the bus. The bus could, however, be 
given necessary side-road servicing and refuelling to ensure safe a.rrival and adequate 
capacity to pick up waiting passengers.
17• Hungary (554th meeting, 6 April)

Concerning the persistent efforts to eradicate not only the sources of international 
tension but also their causes, and to elaborate and implement, concrete and effective 
disaimament measures, the Hungarian delegation fully shares the opinion, which has 
been voiced also by numerous other delegations, tliat real progress in this field 
cannot be achieved unless all militarily-signifleant countries, and in the first place 
all nuclear Powers, take an -active part in disarmament negotiations v/here the security 
interests of all States ai-e fully taken into consideration and where no one seeks to 
obtain unilateral advantages ....
.....During the course of the present session mention has been made repeatedly of 
the need to include in the work of the Committee all militarily-significant countries, 
and in the first place all nuclear Powers. As I have already indicated at the beginning 
of this statement, we are conv.inced that without their active participation concrete and 
effective disarmament measures cannot be worked out and cannot be implemented fully.
The participation in disarmament negotiations of those nuclear Powers which, for one 
reason or another, have so far remained outside them, namely the People's Republic of 
China and Prance, as well as other militarily potential States like the German 
■Democratic Republic and the Federal Republic of German^’', is being demanded by the 
present world situation and the pressing need to strengthen international peace and 
security. This seems now to be clear to the world community and is accepted by the 
majority of States. At the same time, no one today should lose from si^t the special 
responsibility which the nuclear Powers which are Permanent Members of the United Nations 
Security Council bear, for the safeguarding of the human enviroiment, for the maintenance 
of international pence and security, and for the fulfilment of the Puiposes and 
Principles embodied in the United Nations Charter.



Also during the course of the previous weeks, several delegations have raised 
some ideas and put forward certain proposals concerning organizational and procedural 
questions. The Hungarian delegation maintains its considered opinion that the present 
structural forms and organizational framework have never prevented the ■ Committee from 
cariyihg out constructive negotiations and reaching mutually-acceptahle agreements.
We should start out on the wrong track if we wanted to blame the hat for the 
shortcomings of the head. The Geneva Conference of the Committee on Disarmament, 
during tne ten years of its activity, has been a rich source of useful experience.
It has succeeded in working out a routine of specific and at the. same time effective 
methcdology of disannament negotiations, which could even serve as an example to 
other international forums. One of the great advantages of our Committee is the 
almost total lack of the futile and often time-consuming procedural debates which are 
characteristic of many other international organizations and forums. Therefore one 
cannot over-emphasize the need for a patient and tactful approach when dealing in our 
Coimnittee with organizational and procedural questions. Keeping these views always 
in sight, the Hungarian delegation can assure the Committee of its readiness to 
consider and support any constructive proposals.
13. Ikcvpt (555'fcb. meeting, 11 April)

Indeed, there exists an ample testimony which attests to the productivity and 
efficiency of the Committee as a disarmament negotiating body. It is true, 
nevertheless, that ceiiiain political requirements may make it appropriate for the 
Committee to adjust some of its methods of work. It is also advisable for any 
institution to cc nsider from time to time its methods of wo. k, with a view to their 
development. On this score we have noticed with gratification a general attitude of 
open-mindedness on the part of the members of the Committee.
19- Morocco(555th meeting, 11 April)

is impossible to talk of disarmament without realizing the need for all 
nuclear Powers to join in negotiations on the various disarmament questions and in 
paiticular on those relating to nuclear disarmament.

Several delegations have spoken in favour of the reorganization of the procedures 
and methods of work of the Committee in order to enable France and the People's 
Beiublic of China to participate in our activities.



In this respect,. I should .like to make the following observations:
1. The non-participation of France and the People's Republic of. China in the 

work of the Coimnittee is not due- to any questions of form or of the Comnittee's 
internal procedures. . It is due in the case of Prance to a position of principle well 
known to us all and adopted by the French Government from the outset. The absence of 
the People's Republic of China, on.the other hand, is mainly attributable to the 
political oircumstanoes which long prevented the restoration of its legitimate rights 
in the United Nations, Consequently, the modification of certain procedures followed 
hy the Committee, such as the replacement of the present system of co-Chainnanship hy 
a different system, v/ould not in itself suffice to alter the Committee's present 
situation or the future attitude of those tv;o Pov/ers towards it.

2. The 'participation of iPrance and the People's Republxc of China, .which is so 
earnestly desired-by''.all Rfemhers of the United Nations, depends, primarily on the 
decision of those Pov/ers themselves. Accordingly, nothing should be d.one to force the- 
issue, which should be treated v/ith great discretion .and care. At all events, no 
change in the function, the procedures or even the composition of the Committee, or 
concerning its future role, should be contemplated, without attention to the opinion of 
those Pov/ers whose participation in the disarmament-negotiations will be more than 
welcome if they eventually decide to join the Committee.
20- Brazil (ЗЗТ'ЬЬ meeting, IS April)

I can think of nothing that would con.tribute more effectively to re-establish the 
credibility of our efforts and to 8.ttraot all nuclear Powe'rs to these multilateral 
negotiations than a commitment by this Conference to seriously tackle the question 
of the cessation and reversal of the nuclear:arms race and.of nuclear disarmament.

For this reason, I fail to see hov/ changes- of a merely methodological or 
procedural nature, worthy though they may be, could be considered of fundamental 
importance. V/hat v/e really need is a political decision to engage in effective 
negotiations"on the matters to v/hieh highest priority has been attributed: nuclear
disarmament and the final goal of general and.complete disarmament iinder effective 
international control that might be the. real enticement for outsiders. Discussions on 
the'improvement of the structure and the methods of work of the Conference of. the 
Committee on Disarmament should not distract us from.this basic fact.

The Committee hears impioving, of course, although I believe v/e all agree that 
even in its present form it constitutes a suitable institutional framework for 
productive discussions and negotiations on disarmament and on subjects related to



disarmament. The records of its achievements during the first decade of its 
existence may not he something to be inordinately proud of; but the fact is that 
this not so brilliant record cannot honestly be blamed entirely —  or лшуЪе even in 
substantial part —  on unsatisfaotoiy procedural arrangements. Our subject matter —  
disarmament —  carmot be dealt with properly through mechanical, efficiency-oriented 
procedures which may produce nothing more than a false impression of progress. The 
achievement of meaningful progress towards disarmament presupposes, besides the 
political preconditions, the existence of a negotiating body of stable, well-balanced 
and reasonably limited conçosition, whose working procedures are sufficiently 
flexible to facilitate the reaching of consensus through knowledgable endeavours 
both on the forml and on the informal levels of discussion and consultation.

In fact, if this Committee were actively engaged in the process of negotiating 
priority measures of disarmament v/ith some .prospect of success, I am sure we would all 
be ready to overlook some of its indeed few structural and procedural deficiencies, 
such as the anomalous institution of the Co-Chairmanship. As it is, it is only 
natural that members of the Committee —  ̂ and other countries. —  turn a critical eye 
towards such peculiarities. And I am quite ready to agree that we can do without 
the Co-Chairmanship, an institution linked with a number of anachronistic concepts 
and that seems rather queer ih today's prevailing mood in .international organizations.

With the discontinuance of the practice of the Co-Chairmanship, it would be 
necessary to envisage an alternative system. The election of an annual Chairman —  
preferably from among the representatives of the Group of Twelve —  v/ould appear to 
be indicated. The annual Chairman would be entrusted with the tasks that demand 
continuity, such as the co-o3?dination of consultations on organizational and 
methodological matters. He v/ould also be responsible for the drafting of the annual 
report, subject to the modifications and the final approval of the Committee. The 
present system of alphabetical rotation of the chairmanship of each particular 
meeting would not be changed. If the idea of an annual Chairman were to be adopted, 
we should also envisage the designation of a representative of each of the tv/o other 
groups of members v/ho, in the capacity of Vice-Chairman —  or we might just call 
them "friends of the Chairman" —  v/ould maintain close contact with him and 
facilitate 'his tasks of consultation and co-ordination. This should not preclude 
the Committee from admitting, if the need so arises, that the Chairman may v/iden 
his circle of friends. That is a strictly tentative and' preliminary suggestion.



I do nob think.there id need for any háird'ahd fast decision on other procedural 
matxei’S, for the flexibility of ouh present methods of work allows for the adoption of 
ad hoc nrooedurai solutions for •'spécifie probleirià astyppropríafe, This applies, for 
examplèj-'.-bo the question of the -creation of -working groups which has been men-bioned 
by 'a féw- •' Thy 'dstabttishmont '-of süofe ad^Jioc subsidiary bodies is a matter
that can be-decided on by the''Committee ih each specific case.
21 • iimaai:a'~(559th'-mesting,' 25 April)' '

A Êaparaté and; important question, that a number of delegations, including 
Romsma, have touched upon at ■ this session is the improvement of the Committee's 
structuré aM' V/orking; 'Specific proposals have been submitted to improve the 
negot.iating body's 'organisation‘and procedure so that it may he used more effectively 
and adspited to reality, and that its negotiations may be speeded and. their 
prod-activity raised. ¥e feel that we should examine these matters immediately with 
open and inventive minds, with realism and v/ith full understanding of the present 
pos.iticn Of the disarmament negotiations, and observe the rule that any measuro 
ccncerning disarmap’pnt, or indeed any other facet of international life, to be 
effective m s t  reflect the v/ill and agreement of all.
22: ünitéd Ste.tes of America (56Cth meeting, 27 April)

The líñited States 'delegation has foPñd very useful the exchange of views which 
has trkert-place at -this ‘session regard.ing the procedures of our Committee as well 
as'the questi on, to vvhioli many délégations ,sée a direct relationship, of the general 
fra:msv'/crk'and funetioiri.ng of multilateral .vrms-control talks and negotiation's. We 
believe, as I think üembèrs of -cue Comfliittée generally believe,- that the best way to 
arr-ivG at a conswrkjus on this question is through informal consultations. To date 
V.ÎÔ Mve noted that there are a variety of views, and some differences of opinion, as 
to th--L.i’-vl 'g aad ratu;ee of any specific changes. We are dealing, of course, v/ith 
ÍEsv;os that are hot'solely procedural, since they concern the continuing capácity of 
the inteimiional comiiruhi-ty to deal effectively v/ith the vital issue of arms' control. 
We intend to participate actively and co-operatively in the consideration of these 
issues.
25* Union of Soviet Socialist Re-publics (560th meeting, 27 April)

The present session has coincided with the' tenth anniversaiy of the Committee on 
Disarma.ment.' A mimbei of delegations ha,ve taken tViis opport-unity to svuamarize the 
results of the Conmiittee‘s work and to make certain comments on its prospects for the 
future. Questions relating to the organization and the procedure of work have been



raised. Many delegations have advocated improvements in the Committee's stiucture 
and procedure, hut- have recognized the need to approach this question with due caare, 
in oa^er not to prejudice the activities and negotiations undeartaken in the fiïuiiework 
of the-Com^ttee, which has proved an efficient and useful body for the discussion of 
the disaaлnaJnent problem. It is precisely in this framework that negotiations for the 
conclusion of a number of vital agreements on the limitation of the aims race and on 
disarmament have been successfully completed. This is why we regard a careful approach 
to questions of the Committee's organization and procedure as necessary, and v/hy we 
share the view of many delegations that hasty decisions in this matter which have not 
been sufficiently weighed are undesirable. Ve agree with Mr. Banerjee, the 
representative of India, that

"It’would be difficult, if not impossible, to hold meaningful disaimament 
discussions if a proven forum were to be destroyed or changes made in it on the 
basis of preconceived expectations and wishful anticipation." (CCP/PV.352. page 8). 
The Committee on Disaimament apparently agrees unanimously that it would be 

valuable if the People's Republic of China and Prance participated in the disarmament 
negotiations. The Soviet Union's position on this question is well Imown. Our 
delegation has repeatedly stated that the USSR advocates participation in these 
negotiations hy all goveinments possessing substantial armed forces; and, of course, 
this applies to States possessing nuclear weapons.
24. Union of Soviet Socialist Republics (56lst meeting, 20 June)

Por progress towards a settlement of disaimament problems, efforts are 
required of all States possessing major weapons, and above all of the nuclear Powei-s.
The question of disaimament and of removal of the threat of a nuclear-missile war is 
important and difficult. Progress towards its solution requires good faith and 
concern for the fate of the world from all countries, large and small. This is 
precisely the approach adopted by the Soviet Union in defining the direction of 
the work and tasks of the Disaimament Committee's session that opens today.



25. Japan. (562nd meeting, 22 June)
On the other hand, however, I am greatly donceimed by the fact that, so long as 

there exist nuclear-weapon States which do not participate in the negotiations on arms 
control and disarmament, it will be extremely difficult for us to realize effective 
measures of arms control and disarmament with which all the nuclear-weapon States will 
comply. As we are well aware, positive contributions by all the countries directly 
interested are essential for the success of any efforts to relax international tension. 
There are definite limits to what can be achieved by vhe efforts of particular States, 
however great their political power may be, for achieving effective measui-es of arms 
control and disarmament, without fruitfiJ. contributions from all States with a direct 
interest in the matter.

The members of this Committee may recall that, since last year's General Assembly 
of the United Nations, many countries have stated extremely well-considered views on 
what form a disarmament-negotiaticns forum should take. The most urgent and important 
problem which we now face in our disarmament negotiations is the matter of nuclear 
disarmament, and, if we aro to accelerate nuclear disarmament, we must secure the 
participation of all the nuclear-weapon States in substantial disarmament negotiations.

However, the peoples of the world, who desire' the early achievement of nuclear 
disarmament, ha.ve been deeply discouraged and frustrated by the fact that two nuclear- 
weapon States, the Government of the People's Republic of China and the Government of 
the Republic of France, still remain outside this most important forum for disarmament 
negotiations in internationaJ. society today. 'Particularly v/ith the participation of the 
Government of the People's Republic of China in the United,Nations at last year's.
General Assembly, only the nuclear-v/eappn States now monopolize a privileged status in 
international society, that of permanent membership of the Security Council, which, in 
accordance with the United Nations Charter and United Nations practice, brings v/ith it a 
great deal of pov/er. Since it is axiomatic in international society today that privilege 
and responsibility are tv/o sides of the same coin, those nuclear-v/eapon States must 
recognize the grave responsibilities of each and every one of them for the maintenance 
of international peace and security, including the area of .arms control and disarmament. 
These are the responsibilities corresponding to the power their privilege gives them. 
Japan, as one of the countries of Asia, is most gravely concerned about the question of 
securing an early participation of the Government of the People's Repuclic of China, 
v/hich is the only nuclear-v/eapon State in Asia, in the work of this Committee.



The necessity for the participation of the Governments of the People's Republic of 
China and the Republic of Prance in disarmament negotiations a;t the present stage is 
recognized by all the member States of this Committee ; and, at the last session of this 
Committee, many representatives, incliiding the present Secretaiy-General of the 
United Nations, called for the participation of those two States in the disarmament . 
negotiations at the Conference.. Even if, in spite of this attitude on the part of world 
opinion, we cannot as yet see any immediate prospect of those tvro nuclear-weapon States 
participating in this Committee, we should not give up our efforts to seek all possible 
means of including them in substantial disarmajiient negotiations ....
... The present summer session is, needless to say, a very important one for making
the discussions on the disarmament question in the coming United Nations General Assembly 
as fruitful as possible. In this session of the General Assembly, an objective 
evaluation v/ill be made by all the participating States of the extent to which this 
Committee has made an .actual contribution to the progress of such disarmament questions 
as a comprehensive test ban and the prohibition of chemical weapons, an early solution 
to all -of which v/as requested by the resolutions of the last General Assembly. 
Furthermore, depending upon the results of that evaluation, how future negotiations on 
disarmament, including the negotiations in this Committee, should be conducted and what 
form they should talce may well be the object of active discussion. The Japanese 
delegation intends to consult closely with all members of this Committee on all of 
those questions in both formal aud informal meetings during the present session of this
Committee. At the same timé we hope that the United States and the Soviet Union, the
Co-Chairmen of this Committee, and other members x/ill, during the present session of 
this Coimnittee, fully express their views on the points I have mentioned.
26. Brazil' / 564th meeting, 29 June)

In particular, it is to be expected that the Conference will be able to contribute 
to the solution of some matters which affect the security interests of all members of 
the international community and to v/hich the General Assembly of the United Nations has . 
attributed the highest priority; I refer, of course, to the cessation and reversal of 
the nuclear■arms race and to nuclear disarmament.

As I had the opportunity to say in my statement before this Conference on 18 April,
I can think of nothing that would contribute more effectively to re-establish the 
credibility'of our efforts and to attract all nuclear Pov/ers to these multilateral 
negotiations than a commitment by the Conference to seriously tackle these questions ...



... We may verj'’ well foresee that the next session of the General Assembly will dedicate 
considerable attention to the question of convening a world disarmament conference, in 
the terms of resolution 2833 (XXVl). Attention v/ill probably also be given to questions 
related to organizational arrangements and mechanisms for negotiations on disarmament, 
a matter v/hich comprehends the nature and role of this Committee. It might therefore 
be useful for us to dedicate part of the time we have before us during this summer 
session to an exchange of viev/s, both informally and in our formal meetings, on these 
questions.
2 7. Canada .(571st meeting, 25 Jnly)

Before concluding, I should like to refer briefly to the operations of this 
Committee, a subject which has been raised by various members during our spring.and 
summer sessions. Several delegations have expressed views as to the future role and 
character of this Committee. Some delegations have questioned the Committee's 
procedures, its incomplete participation and its results. Certainly we should be rea^ 
to examine these questions with an open and even critical mind. Such an examination, ■ ■
I submit, would suggest that such faults as. there may be are less related.-,to the 
mechanism itself than to realities in the outside world—  to substance rather than 
procedure. There is no question, of course, but that the Committee's v/oiic would be 
rendered more effective by the participation of France and the People's Republic of 
China. We see little to be gained, however, in delegations here attempting to talce 
decisions regarding changes to.this institution in the absence of some indication of 
the views of those two countries. This would represent no more than second guessing.
It may well be that in the course of discussions at the forthcoming United Nations 
General Assembly there will be opportunities to assess the existing negotiating 
machinery. If there are consultations, including consultations among the peimanent 
members of the Security Council, with respect to the possible convening at ,an 
appropriate time of a world disarmament conference, there covfLd be opportmiities to 
seek.the views of France and the People's Republic of China about how best to accommodate 
their'Views not only on a world disarmament conference but also on negotiating machinery 
on arms control and disarmament.

This Committee, after all, exists and has some unique characteristics, which 
contribute to such effectiveness as it has. My delegation sees no virtue in seeking 
change merely for the salce of change. We have yet to hear persuasive arguments for 
altering existing arrangements at this time. If the growing frustration which I have



alluded to manifests itself in criticism of the Committee as a negotiating instrument, 
those voicing such criticism must demonstrate that the fault lies with the instrument 
rather than with the will of those governments associated with it or absent from it. ¥e
should be clear in our minds as to the characteristics of this and other negotiating
bodies which contribute to effectiveness. In size a negotiating body must be 
représentative without being unwieldy; In procedures it must be businesslike without 
being rigid; in method of operation it must woiic by consensus and not by sheer number of 
votes; in direction it must have leadership from those with special responsibilities, 
including all principal military Powers; in institutional terms it should not he so 
closely linked to another body that it loses all possibilities for reasonable independence; 
in substance it should deal,with broad arms control and disarmament issues of world 
concem susceptible to negotiations. In short, it should be something very lilce this body.
28. Yugoslavia (572nd meeting, 27 July).

The second question which at this moment imposes itself concerns the inclusion of 
other nuclear Powers in the nuoíear disarmament process. The Moscow documents do not 
provide the answer to this particularly important issue. The assertion that the 
United States and the Soviet Union do not wish to cause any prejudice to the security 
interests of other countries, and their recognition of the particular responsibilities 
of other members of. the United Nations Secuirity Council, are still far away from a 
clear concept of nuclear disarmament which would be acceptable to all nuclear Pov/ers and 
which would also recognize the vital interests of non-mclear-weapon States. Therefore it 
would seem necessary to formulate as soon as possible such a concept as a prerequisite, in 
order to translate the recognition in principle cf the necessity of nuclear disarmament 
into concrete action in which all countries concerned would constructively take part. It 
is commonly recognized that the participation of the People's Republic of China and the 
Republic of Prance in multilateral disarmament negotiations is a matter of h i ^  urgency 
and necessity. The members of this Committee should not spare any efforts to undertake the 
initiative in search for an acceptable solution. It is to be expected that the nuclear 
member States of this Committee should give a lead to this end.

This issue is very closely linked with the problem of the comprehensive test ban, 
which is not adequately reflected in. the provisions of the Moscow agreements. This is 
obvious, because further nuolear-weapons testing would seem to be desired for a continued; 
sophistication of strategic nuclear weapons, which is permissible under these agreements.'
An early cessation of all underground nuclear-weapon tests by the two nuclear Powers



wo'ald represent a sound proof of their deteimnation to pursue actively nuclear disarmament, 
and would also he conducive, we believe, to the early decision of other nuclear Powers to 
take part in the disa.mament negotiating proc .-ss and perhaps lead to a universal test ban 
in all environments and by all States.....
... Along these lines a direct link can be seen between our Committee and the preparations 

for the world disarmament conference. In the same way the necessity for gradual 
f.daptation of the Committee to a newly-created situation is becoming more obvious.
Almost all delegations members of this Committee have expressed their preliminary views 
on this subject. Some of them, including my own, have submitted several suggestions to 
that'effect. Ve'are confident that the General Assemhly at its 27th session will address 
itself to ' this issue either in connexion with the convening of the world disarmament 
conference or on the issue's own merits.

It would therefore he appropriate for our Conmiittee to dedicate a part of its time 
during the summer session to consider this issue with a view to formulating a common 
position.
29- Romania (574th meeting, 3 August)

The Geneva Disarmament Committee must reflect the realities of the contemporary 
international si"tuation. It must react to the anxieties and demands of the peoples 
wh.i le focussing its activities on the most pressing and important measures in all the 
problems of disarmament. We must also at the present time redouble our efforts to bredo 
the dea.d?.ock resulting from the limitation of the Committee's discussions to a single 
subjcot, to diversify its activities, and to advance from general discussions to effective 
negotiations conducted in a spirit of real responsibility for attaining the objective for 
which the Committee was set up.

The Committee must become a genuine forum for negotiations; it must concentrate 
its activities on practical measures to prohibit and eliminate n-uclear weapons to conclude 
-partial disarmament agreements, and to make real progress towards general disarmament.

The Committee must sho-ulder the duty of drafting practical disannament programmes 
to be submitted to the judgement of all mankind.

The Socialis-fc Republic of Romania is well aware of the many duties the Committee 
has accepted and of the -urgent need to enable all States to contribute to the work of 
dicarmament. It has therefore, as you well know, put forward some concrete suggestions 
for the iinprovement and etyiension of the Committee's work.



At the same time the Romanian Ckivernment thinks it necessaiy that the Committee's 
activities should he democratized and placed imder- effective public control, and that' 
the world should br kept informed of the vi ;ws Of each ■ countr.,: .
30. Mexico / 575"fch meeting, '8 August)

I'l;/ delegation's desire for various procedural and structural modifications designed 
to make the Committee more effective is vrell loiovm and goes back several years. It is 
sufficient' to recall tha.t at the 1-,691st meeting of the First Committèe, held on 
17 November 1969, during the 24th session of the General Assembly, the Mexican delegation 
examined a number of constitutional questions (which were fortunately settled by 
General Assembly resolution 2602B (XXIV)) and of procedural questions relating to the 
Committee's work, and that at my suggestion a number of specific recommendations were 
formulated on that subject.

Shortly afterwards, on 5 March 1970» we submitted to the Committee a "Working 
paper containing some comments and suggestions for making the Committee on Disarmáaeñt 
more effective". Apart from the suggestions I ha'Ve referred to, the document included 
proposals that the Committee, in preparing its annual report, should follow a procedure 
analogous to that followed by the Sixth Committee of the General Assembly, which enables 
the Secretariat to provide that Committee with valuable assistance; and 'that this 
Committee should adopt an annual calendar of meetings vdiich would remain flexible but 
ensure a modicum of stabiliiy in the timing of the beginning and end of its sessions.

In  v iew  o f  the development o f  the in te r n a tio n a l s i tu a t io n  and th e  im p ortan t change 

which, as we a l l  know, occu rred  l a s t  y e a r  in  the Membership o f  th e  U n ited  N a tio n s ; in  

view  o f  th e ever more urgen t need f o r  a l l '  the n u c le a r  Powers to tak e  p a r t  i n  the work Of 
the Com m ittee; and l a s t l y  in  view  o f  ireso lu tio n  2833 (X X V l), which th e Assem bly approved  

by accla m a tio n  on 16 December 1 9 7 Î  and which made a lm ost c e r ta in  th a t a t  no d is ta n t  date  

a w orld  disarmament con feren ce  w i l l  be convened, we have thought f i t  to  add to  th ose  

su g g e stio n s  p r e v io u s ly  subm itted two more su g g e stio n s  designed  to  ensure n ot o n ly  th a t  

the Committee s h a l l  a c t  more è f f e c t i v s l y  and adhere more c lo s e ly  to  th e  b a s ic  p r in c ip le  

o f  the so v e re ig n  e q u a lity  o f  S t à té s , but a ls o  th a t  new p o s s i b i l i t i e s ,  a t  p resen t non

e x is t e n t , s h a l l  be c rea ted  f o i  e n l i s t i n g  th e  a c t iv e  p a r t ic ip a t io n  o f  a l l  th e n u cle a r  

Povrérs'.

The first of these, suggestions —  which we originally submitted to the plenary 
General Assembly on 22 November 197Í and which we repeated here at the opening meeting 
of this session in February —  deals with'extension, of 'the Committee's membership. We 
stated then that since two nuclear Powers —  France and the People's Republic of China —  
were not represented on the Committee (although Prance has had a place reserved for it



since the outset) we did not thinlc —  nor do ye think now —  that "for the present we 
can go further than to express огзг complete readiness to increase the Committee's 
membership at the earliest possicle moment in a manner satisfaotoiy to all and, of 
course, with the approval of the United Nations, as when our members were increased 
in I969".

I should now like to add that we think that the next, session of the General Assembly 
mi^t provide a suitable forum for completing the informal consultations necessary to 
reach an agreement on that extension, vdiioh we think should leave the Committee still 
a compact/body v/ith not more than thirty members.

The second of the additional suggestions vhich, like the first, щу delegation 
submitted to the Assembly last year and repeated here at the opening meeting of the 
session, gives priority over other desirable reforms to abolition of the unusual 
practice of co-chairmanship and its replacement either by the annual election of a 
chairman, as in most United Nations bodies, or by the system of lænthly rotation by 
which a different member becomes chairman each month, as in the Security Covincil,

The reasons for such prioriiÿ are obvious since, not only does the current 
procedure not seem to accord very well with the basic principle of the sovereign equaliiy 
of States, but it is also axiomatic that, so long as that practice is maintained, .there 
is not the slightest chance that Prance or the People's Republic of China will take 
their place amongst us; nor is there the sli^test chance that the Committee will he . 
able ~  as we believe to be highly desirable —  to contribute to the preparatory work 
for the world disarmament conference, or to remain the foium for disarmament 
negotiations within the United Nations system,

¥e saw with satisfaction how at the spring meeting twenty of the tweniy-five 
delegations which participate in the vrork of the Committee referred in their statements 
to re-organization of the Committee —  some of them admittedly rather by a side wind. 
Although we have always considered that, this question should he handled with necessary 
caution and with no haste —  and we think we have demonstrated that belief by our 
conduct, because, as I have already stated, two-and-a-half years have already passed 
since we first brought up the subject —  we are equally convinced that caution must not 
be regarded as a synonym for inertia. ¥e should be seriously concerned if the Committee 
appeared at the next session of the General Assembly not only empty-handed in regard to. 
chemical weapons and nuclear arms tests, but also v/ithout having managed to consider 
seriously the question of its re-organization, which —  as I have already said, but it 
is worth stressing —  in our opinion is becoming more urgent each day..



Consequently щу delegation has deemed it useful and expedient to prepare a 
vrorking paper the content of vdiich is sufficiently explained hy its title; "Working 
paper containing a subject index of opinions expressed on the question of the re
organization of the Conference of thé Committee on Disarmament during its 1972 session 
(545th to 574th meetings)". This paper is reproduced in document CCD/585> 4dii°h is 
already in the hands of all delegations.

In view of the factors of which I have spoken, and the conclusions to he ' drawn 
from reading the documents listed in our working paper, my delegation last week 
informally consulted the other States members of the Group of Twelve on the usefulness 
and desirability of proposing that the Coimnittee should consider, with the frankness 
and informality which our unofficial meetings permit, the subject of vdiich I have 
spoken. The favourable reception given to our movement has confirmed us in our original 
belief . I should therefore like to conclude by formally proposing that an informal 
meeting of the Conference of the Committee on Disarmament to consider the question of 
the Committee's re-organization he convened, we would venture to suggest, on Wednesday,
16 August, That date seems the most convenient for those delegations whose views have 
so far heen made known to us, and we have the impression that it would also he acceptable 
to the two co-Chairmen,
3 1, Mexico (580th meeting, 24 August)

[0?he Government of Mexico] is also very conscious of the need to strengthen and 
make more effective the organs and procedures whion the United Nations has so far had 
at its disposal in order to fulfil the responsibilities which the Charter has expressly 
cpnferred on it in tne matter of disarmameno....

... It is clear that, in addition to the United Nations General Assemhly and the 
world disarmament conference, there should also be a negotiating body; and this in 
Mexico's view should he the Conference of the Committee on Disarmament, which in spite 
of its shortcomings can point to some positive achievements as it celebrates its tenth 
anniversary this year. Precisely so that this mi^t be feasible, we have stressed 
several times that various changes would have to he made which would both .increase its 
effectiveness and enable the People's Republic of China and Prance to take part in its 
work. The tv-ro most important changes should he a reasonable expansion of its composition 
to about thirty members, and replacement of the unusual institution whereby the nuclear 
super-Powers act as Co-Chairmen by a procedure more consistent with the principle of 
the sovereign equality of States, such as the annual election of a chairman, or monthly 
rotation of the chairmanship among all members of the Committee.



In addition, and for the ;sajne reáspiis, these reforms seem essential if it ;is 
desired: that the Committee ,shoxüd-he: in Ж  pOBitlon, as we believe it should he, to 
help in the próparatory -woxk for:the ш rid disarmament conference. As I indicated in 
my previous’ statement,: we believe-that the next session of the. General Assembly ..might 
provide, a favourable Opportunity for completing the necessaiy soundings and informal 
consultations for reaching an agreement on reforms that would be satisfactoiy^ for all, 
including the two nucl ear .Powersváio se-co-operation is sought. .Kiis agreement would 
have to receive the formal approval of the General Assembly, as it had in l$6l when 
the. Ei^teenr-Nation- Committee on Disarmament was established under resolutions 1660 (XFl) 
and 1722’()07l), .and in I969. when its membership was expanded to 26 under 
resolution 2602; B (XXIV).

.The urgent need to take the necessaiy steps to achieve this objective is 
abundantly d e a r  if ,we think-of the threat to the continued existence of this Committee 
that шuld:;be. constituted, by the establisloment of a separate preparatoiy body. This 
threat'wQdd not, disappear, in our view, even if a formula such as that suggested here, 
last Thursday by the representative of the Soviet Union vrere adopted, unless such a 
fqrmula were used as. an- ingenious method of indirectly achieving the expansion and 
reorganization of this Committee, in which case there vrodd be an immediate-period of 
inactivity that would enable it —  like old soldiers, in the famous saying by a;
United; States general —  rtot to "die" but merely to "fade away" until it is finally 
replaced, by the other body with an expanded membership and in vdiich the necessaiy 
strCLotural and prooedxïral reforms would be made.

In dealing with this aspect of the question I feel I should stress that my 
delegation fiimily, believes that, whatever the future negotiating body may be, it must 
continue working; as .this Committee has done, under United Hat.ions General Assembly 
and quite independently of the Securily Council. The contraiy approach would cause us 
grave concern, since,. while it would restrict even further the negotiating body's 
limited scope-of action, .it ;wDuld openly-contradict the healthy trend towards the 
"democratization of inteinational relations" on vdiieh the Conference of the Ministers 
of Foreign Affairs of- the Non-Aligned Countries that has just been held in Georgetown 
has ri^tly placed special emphasis.
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